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Foreword 
 

This report contains the major findings of the studies carried out during 
2013-2014. The annual report synopsizes the total research activities of 
the year under report. It is however not possible to accommodate all the 
conducted experiments along with their detailed narratives and data in 
tabular from in such a volume. So like previous years, only the major 
findings of the studies have been incorporated in this report. The readers 
can get the real flavor and information of any of the studies in brief. In 
case anybody wants to have all the generated data, he or she may go 
through the centre or divisional reports. 

I hope this report will be useful to the scientists, teachers and students, 
policy makers, and other who are engaged in agricultural research and 
development in Bangladesh. I sincerely congratulate and thank those who 
worked hard to prepare this report.  

 
 
 

            
                                                                        (Dr. Md. Rafiqul Islam Mondal) 
                                                                                      Director General       
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BARI Research Mandate 

 

Bangladesh Agricultural Research Institute (BARI) is a multicrop research institute 
devoted to research on wide variety of crops other than rice, jute, sugarcane, and tea. The 
crops include cereals (wheat, maize, millets, barley, and sorghum), oilseeds (mustard, 
rape, groundnut, sunflower, safflower, linseed, niger, etc.), pulses (grasspea, lentil, 
chickpea, mungbean, blackgram, cowpea, pigeonpea, etc.), tubers (potato, sweet potato, 
aroids, etc.), horticultural crops (fruits, vegetables, and flowers), and spices (onion, garlic, 
turmeric, ginger, fenugreek, etc.). Research at BARI is devoted to: 
 identify and develop improved varieties of crops and recommend their adoption after 

rigorous evaluation; 
 improve and develop cultural practices and water management for higher yields; 
 investigate plant nutrient requirements, evaluate the capacity of soils to meet them; 

and develop fertilization practices; 
 assess damage to crops, products and losses caused by pests to develop effective 

methods of control; 
 develop and improve cropping systems to optimize crop yields and farmers’ income; 
 investigate, develop appropriate tools and machinery that will contribute to greater 

productivity of farm labour; 
 investigate the profitability of competitive crops and cropping systems, determine 

resource use efficiency and identify constraints to adoption of improved technology; 
 develop a coordinated system of on-farm testing to disseminate and evaluate packages 

of new technologies; 
 develop and improve techniques of postharvest handling, processing and preservation 

of crops. 
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CEREAL CROPS 
Wheat 
Variety Improvement 
The main objective of this project is to develop high yielding wheat varieties with wide range of 
adaptability and enhance wheat productivity in Bangladesh. Development of heat tolerant variety has been 
given the highest research priority under the context of global climate change. Due emphasis has also been 
given to develop varieties against other abiotic stresses like drought, salinity, boron-deficiency etc. Genetic 
improvement through incorporating stress adaptive traits into good agronomic background is being duly 
emphasized in the variety development programme. In addition, research thrust has been put forward 
towards developing varieties for improved bread making quality. Efficient deployment of resistance genes 
into the genotypes with good agronomic background for major diseases like leaf rust, bipolaris leaf blight, 
stem rust etc. is also considered as a priority area. The performance of newly developed wheat lines from 
national and international sources specially CIMMYT is being evaluated under different growing 
environments across the country and promising lines superior to the standard check varieties are selected. 
Apart from that, Wheat Research Centre (WRC) maintains a unique cross block having germplasm from 
diverse sources; those are being utilized for hybridization. Segregating generations are advanced following 
selected bulk method. Every year hundreds of new lines are being added in the nurseries/trial for 
performance evaluation. Wheat research activities on variety development during 2013-2014 are described 
in this report. 

Hybridization 
The main objective of hybridization is to combine and recombine desirable genes in the background 
genotypes that create variability with good agronomic traits. This will be further followed up through 
selection and reselection of desirable plants in subsequent generation with a view to developing 
improved varieties.  
A total of 392 single-, 63 top- and 66 back-crosses were made this year to incorporate the desired genes in 
the adapted genotypes. The hybridization programme has been conducted at five research stations viz., 
Dinajpur, Joydebpur, Jessore, Jamalpur and Rajshahi. The crosses made will be confirmed in next year. 

Confirmation and selection in F1 generation 
The objective of this nursery was to confirm F1 hybrids in respect to their female parents and to obtain 
seed for growing F2 generation in the next season from the selected F1 population. On the basis of 
phenotypic expression of hybrids with their respective female parents 497 F1 populations were 
confirmed as hybrids. In addition, 69 top- and 60 back-crosses from F1 populations were selected. The 
F1 hybrids will be grown as space planted F2 in the next year for advancing the generation and 
selecting the desired genotypes. 

Evaluation and selection in different filial generations 
The success of a hybridization programme depends on careful handling of segregating generations. It is 
often desirable to discard poor cross-combinations in early generation, so that adequate attention can be 
paid to really potential combinations. The main objective of handling segregating generations is to grow 
and select the desirable families and individual plants in different filial generations for further evaluation.   

1 
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In the year, 2013-14, selected bulk method was followed during selection in F2 to F6 segregating 
generations. Selections were based on good vigor, earliness, medium height, disease and sterility 
tolerance and resistance etc. The F2 families were thoroughly evaluated in the field and 370 families were 
selected out of 595. One hundred seventy five F3 families and 74 F4 families were selected out of 274 and 
107 families, respectively. A total of 30 F5 families were selected from 74 families from where 845 
individual plants were selected based on field performance and physical grain characteristics. Eighty F6 
families out of 515 were selected for inclusion them in Bangladesh Wheat Screening Nursery (BWSN) 
for next season. The selected families, individual plants, and whole plots from different generations will 
be grown at each station next year to select the promising ones for advancing the generations following 
selected bulk method. 

Bangladesh wheat screening nursery (BWSN) 
Bangladesh Wheat Screening Nursery is an important nursery of wheat breeding programme of WRC. 
The selected genotypes from national and international nurseries trials are evaluated in this nursery 
before testing in yield trials. The objectives of this nursery to select high yielding, disease resistance, 
short stature, and early maturing suitable genotypes for inclusion in preliminary yield trial. 
One hundred thirty four genotypes (set I-62 and set II-68) including two check varieties Shatabdi and 
BARI Gom 26 were evaluated in this nursery at the WRC, Dinajpur, RWRC, Joydebpur and RARS, 
Jessore under irrigated timely seeding (ITS) and irrigated late seeding (ILS) conditions. There were 
significant difference in yield and other characters between two seeding dates. The genotypes showed 
significant variation for all the traits. Based on overall performances 19 genotypes viz., E-3, E-5, E-6, E-
7, E-8, E-9, E-10, E-15, E-21, E-22, E-24, E-25, E-40, E-47, E-48, E-56, E-57, E-59 and E-60 were 
selected from BWSN-1, and 14 genotypes viz., E-4, E-5, E-8, E-14, E-15, E-19, E-20, E-23, E-27, E-39, 
E-49, E-51, E-54 and E-68 from BWSN-2 were selected for inclusion in PYT next year. 

Preliminary yield trial (PYT) 
The advanced lines Selected from BWSN are tested for yield over locations in different growing 
conditions through PYT. The objective of this trial was evaluate the performance of the advance lines 
compared to the existing check varieties and select promising lines for inclusion in the Advance Yield 
Trial (AYT) next year. 
In 2013-14, 18 advanced lines along with check varieties Shatabdi and BARI Gom 26 were evaluated at 
WRC, Dinajpur, RWRC, Joydebpur and RARS, Jessore in factorial RCB design with three replications 
under ITS and ILS conditions. The genotypes were evaluated for yield and yield components, heading, 
maturity, disease reaction, sterility, visual grain quality etc. The highest yield was recorded in Dinajpur in 
ITS condition and that was the lowest in same location in ILS condition. In both the sowing times 
Dinajpur produced the highest 1000-grain weight (TGW) than other locations. The check variety BARI 
gom 26 yielded  highest (5623 kg/ha) at Dinajpur, while check variety shatabdi yielded the lowest at the 
same location. In all locations Shatabdi matured later than any other genotypes. Considering the overall 
performance, 8 genotypes viz., BAW 1208, BAW 1209 BAW 1214, BAW 1217, BAW 1219, BAW 
1220, BAW 1222 and BAW 1223 were finally selected for testing in AYT next year. 

Advanced yield trial (AYT) 
The selected outstanding genotypes from PYT (2012-13) are included in this trial for further evaluation 
across different agro-ecological conditions for stability in grain yield, disease reaction, etc. The objective 
of this trial was to evaluate the performance of the advanced lines compared to the existing varieties and 
select the promising lines for further evaluation in multi-location trials at farmers’ fields. 
In the year 2013-14, 10 advanced lines of wheat along with check varieties Shatabdi and BARI Gom 26 
were evaluated at WRC, Dinajpur, RWRC, Joydebpur, RARS, Jamalpur, RARS, Jessore and RWRC, 
Rajshahi. The trial was londaded following RCB design with three replications under ITS and ILS 
conditions. The genotypes were evaluated for yield and yield components, heading, maturity, disease 
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reaction, sterility, visual grain quality etc. The effect of sowing time, location and genotypes and their 
different interaction levels were significant for most of the traits. The genotype BAW 1200 produced the 
highest TGW (61.8 g) under ITS condition in Dinajpur location and the genotype BAW 1196 produced 
the lowest TGW (26.4 g) at Jamalpur location in ILS condition. The highest %yield loss due to late 
seeding was recorded in check variety Shatabdi. The lowest yield loss due to late seeding was recorded in 
BAW 1205 (4%). Considering the overall yield and other characters the genotypes BAW 1194, BAW 
1195, BAW 1200, BAW 1202 and BAW 1203 were finally selected for inclusion in CVD next year. 

Adaptive trial with candidate wheat varieties 
Before releasing a variety the advanced lines are tested at farmers’ fields to evaluate their adaptation to 
wide ranges of environments. During this stage the genotypes are evaluated by the Variety Evaluation 
Committee of National Seed Board. The report of this committee is essential to the National Technical 
Committee to release a variety. Therefore, the adaptive trial was conducted in different regions of the 
country at farmers field.     
During 2013-14, three advanced lines BAW 1151, BAW 1161 and BAW 1163 with Shatabdi as check 
variety were evaluated at  farmers’ fields and on-station of WRC, Dinajpur, OFRD, Comilla, OFRD, 
Tangail, RARS, Jessore, RARS, Jamalpur, RWRC, Rajshahi and RWRC, Gazipur  to study evaluate 
their performance in farmers’ conditions. The candidates were earlier and shorter than the check 
variety. Variety Evaluation Committee of different regions has submitted the evaluation report to 
National Technical Committee of National Seed Board for perusing the release of proposed varieties. 

Heat tolerant wheat yield trial (HTWYT) 
A total of 72 advanced lines including two check varieties were evaluated in these trials. The lines were 
grown at Dinajpur, Jessore and Rajshahi under ILS condition. The genotypes were evaluated for yield 
and yield components, heading, maturity, disease reaction, sterility, canopy temperature, NDVI reading, 
visual grain quality, etc. Significant variations were observed among the genotypes for all the traits. On 
the basis of overall performance 11 entries were finally selected for further evaluation. 

Early maturing wheat screening nursery (1ST EMWSN) 
A total of 25 early maturing spring wheat genotypes including two check varieties BARI Gom 26 and 
BARI Gom 28 were evaluated at Joydebpur, Jessore and Jamalpur under ITS and ILS conditions. The 
experiment was undertaken to study the effect of location and seeding time on early maturing genotypes 
for yield and yield components, plant height, heading, maturity, TGW and grain yield. Significant 
variations were observed among the genotypes for all the traits studied. The genotypes varied 
significantly for yield and other characters at different seeding time across locations. On the basis of 
overall performance 13 genotypes viz., E -3, E-4, E -5, E-6, E-9, E-11, E-12, E-14, E-15, E-16, E-17, E-
18 and E-19 were finally selected for further evaluation. 

Early heat tolerance wheat screening nursery (1ST EHTWSN) 
A total of 30 high yielding spring wheat genotypes including two check varieties Shatabdi and BARI 
Gom 26 were evaluated at Joydebpur, Rajshahi and Dinajpur under early sown condition (Nov. 1-15). 
The experiment was undertaken to study the effect of early heat stress for yield and yield components, 
plant height, heading, maturity, TGW and grain yield. Significant variations were observed among the 
genotypes for all the traits studied. The genotypes varied significantly for yield and other characters over 
locations. On the basis of overall performance 10 top yielding genotypes viz., E -5, E-8, E -11, E-15, E-
17, E-18, E-19, E-23, E-29 and E-30 were finally selected for further evaluation. 

Screening of wheat genotype for coleoptiles length: a trait for drought tolerance 
A total of 30 diverse wheat genotypes including local check BARI Gom 26 were evaluated at 
Dinajpur for yield and yield components, plant height, plant establishment, heading, maturity, visual 
grain quality etc. Traits related to drought tolerance have been considered to select genotypes based 
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on their relative performance in stress and non–stress environments. The effect of deep seeding and 
normal seeding was significant for plant establishment, plant height, spikes per square meter, TGW 
and yield. Water stress also had significant effect on yield and yield contributing characters. The 
interaction effects showed that seeding depth causes more yield loss than irrigation. The highest mean 
yield among the tested genotypes was produced by G 14 followed by G 28, G 16, G 24 and G 13. 
Entry G 14 had also the highest yield under deep sowing condition followed by G 16, G 24, G 19 and 
G 13. Considering the overall yield and other characters, 7 genotypes (G 2, G 8, G 13, G 14, G 16, G 
19 and G 24) have been provisionally selected for further evaluation. 

Drought tolerant yield trial 
A total of 30 wheat diverse genotypes including local check Shatabdi were evaluated at Rajshahi under 
rainfed and irrigated conditions. The genotypes were evaluated for yield and yield components such as 
heading, maturity, disease reaction, sterility, visual grain quality etc., and several selection criteria for 
drought tolerance have been followed to select genotypes based on their performance in stress and 
non–stress environments. The effect of rainfed and irrigated environment was significant for ground 
coverage, plant height, biomass production, TGW, yield and AUDPC for BpLB. Considering the 
overall yield and other characters 12 genotypes viz., 2, 4, 7, 9, 10, 13, 17, 18, 22, 24, 25 and 30 have 
been provisionally selected for further evaluation next year in drought affected area of the country. 

Collaborative studies with international organizations 
Ten international bread wheat nurseries and trials were conducted at different research stations of the 
WRC, BARI during 2013-14. The objective was to select promising lines on the basis of their yield 
potentiality, agronomic characteristics, disease reaction and physical grain quality. A total of 103 
genotypes out of 824 were selected from different international nurseries and trials. The selected 
genotypes will be further evaluated in different national nurseries and trials in next season. 

Elite spring wheat yield trial (34th ESWYT) 
Collaboration with CIMMYT, Mexico and its different projects like Cereal System Initiative in South 
Asia (CSISA): objective 4. Provides an opportunity to evaluate and select exotic genotypes adapted to 
our environmental conditions. Therefore, this trial sent through CSISA project was conducted to 
evaluate the advanced lines comparing with our local check variety and select the promising ones for 
Bangladesh environment.  
In the year 2013-14, 49 elite wheat genotypes selected for mega-environment five (ME-5) were 
evaluated at WRC, Dinajpur following alpha-lattice design. The genotypes were evaluated for yield, 
heading, plant height, disease reaction like Bipolaris leaf blight, leaf rust, physical grain characteristics 
etc. Entry 103, 105, 108, 129, 140, 147 and 148 had statistically similar yield to Shatabdi and were 
selected for further evaluation through heat tolerant wheat yield trial next year. 

International bread wheat screening nursery (46th IBWSN) 
This nursery consisted of 350 elite wheat genotypes, was received through CSISA project of 
CIMMYT, Mexico. The genotypes were evaluated at the WRC, Dinajpur in non-replicated trial. The 
check variety Shatabdi was used at each 20 genotypes interval starting from one. The genotypes were 
evaluated for yield, heading, plant height, Bipolaris leaf blight and spike sterility tolerance, leaf rust 
resistance, physical grain characteristics etc. On the basis of overall performance 16 genotypes were 
selected for further evaluation through heat tolerant wheat yield trial next year. 

CSISA heat trial–early maturity (5th CSISAHT-EM) 
Wheat is being grown in Bangladesh where winter spell is short. Terminal or late heat stress 
is a major constraint limiting wheat yield in many warmer areas like Bangladesh. In 
Bangladesh, most of the wheat is grown in late planting condition after harvesting T. Aman 
rice. As a result the crop suffers from late heat stress particularly during grain filling which 
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affect grain filling resulting low kernel weight. So, development of heat tolerant wheat 
variety with reasonable yield even in late seeding condition is a priority. Therefore, objective 
of the trial was to screen promising lines with higher yield and disease resistance under heat 
stress condition. 
The heat tolerant early maturing yield trial was conducted at RARS, Jessore and WRC, Dinajpur 
during rabi, 2013-2014 under this condition. The experiment was laid out in alpha lattice design with 
three replications with check variety Shatabdi. Out of 30 entries only 7 entries viz., 16, 19, 20, 21, 26, 
29, and 30 were selected comparing with check variety Shatabdi emphasizing the maturity days and 
yield. The selected entries will be tested in the next year for further evaluation. 

Elite bread wheat yield trial (8th EBWYT) 
The trial consisted of 29 elite wheat genotypes selected for ME-5 (heat stressed) with normal maturity 
and received through CSISA project of CIMMYT, Mexico. The genotypes were evaluated at the 
WRC, Dinajpur in alpha-lattice design with three replications. Seeds were sown on 26 November 
2013. Recommended management practices were followed to raise the crop. The genotypes were 
evaluated for yield, heading, plant height, Bipolaris leaf blight and spike sterility tolerance, leaf rust 
resistance, physical grain characteristics etc. All the selected entries had significantly higher yield 
compare to the check variety Shatabdi. Agronomic scores of the selected entries were similar to the 
check, variety except E-503. So, considering overall performances only two genotypes were selected 
for further evaluation under heat tolerant yield trial. 

Heat tolerant wheat screening nursery (8th HTWSN) 
One hundred twenty one genotypes selected by CIMMYT, Mexico for heat stressed environment 
were evaluated in a non-replicated trial in three locations viz., WRC, Dinajpur, RWRC, Joydebpur 
and RARS, Jessore under late sown condition. WRC recommended management was followed to 
raise the crop. The genotypes were evaluated for yield, heading, plant height, Bipolaris leaf blight 
and spike sterility tolerance, leaf rust resistance, physical grain characteristics etc. Considering 
overall performances, 24 genotypes were selected for further evaluation in heat tolerant wheat yield 
trial next year. 

Semi-arid wheat screening nursery (31th SAWSN) 
WRC, BARI has a close linkage with CIMMYT regarding germplasm exchange programme. 
CIMMYT designs different nurseries based on mega environments and test them throughout the 
world. Semi-Arid Wheat Screening Nursery has been designed for relatively warmer and low rainfall 
environments. So, this nursery was tested in drought prone regional station, Rajshahi to evaluate 
CIMMYT advanced lines and select the promising genotypes. 
Two hundred and nine elite genotypes received from CIMMYT, Mexico were evaluated against the 
check variety BARI Gom 26. The genotypes were evaluated for yield, heading, Bipolaris leaf blight 
tolerance, leaf rust resistance, sterility tolerance, visual grain quality, boldness of grains etc. On the 
basis of visual grain quality, yield contributing traits and others agronomical performances only 14 
genotypes (E-21, E-22, E-23, E-24, E-28, E-42, E-49, E-108, E-109, E-110, E-115, E-141, E-142 and 
E-201) were selected for further evaluation. 

Semi-arid wheat yield trial (21th SAWYT) 
The trial received from CIMMYT, Mexico and it was conducted to select superior germplasm with high 
grain yields under rain-fed condition. The trial was conducted with 50 advanced, high yield potential wheat 
lines including local check variety BARI Gom 26 at RWRC, Rajshahi. The genotypes were evaluated for 
yield, heading, Bipolaris leaf blight tolerance, sterility tolerance, visual grain quality, boldness of grains etc. 
On the basis of visual grain performance and others yield contributing characters 12 genotypes (E-15, E-21, 
E-22, E-23, E-24, E-36, E-37, E-41, E-43, E-45, E-47 and E-48) were selected for further evaluation. 
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Wheat yield consortium yield trial (2nd WYCYT) 
CIMMYT took initiative consulting with crop experts globally to establish a research network that 
would specially focus on raising the genetic yield potential of wheat and its theoretical limit. The 
objective of this trial was to generate data on yield, yield components and physiological parameters as 
part of the wheat yield consortium network. 
The trial was consisted of 42 advanced, high yield potential wheat varieties as a part of global yield 
consortium network. The trial was sent by CIMMYT, Mexico where, Prodip and BARI Gom-26 were 
included as check varieties. Yield, yield components and physiological parameters were measured to 
supply the information to CIMMYT to study physiological basis of yield potential. Finally, 9 genotypes 
viz., entry 7, 9, 15, 20, 25, 26, 28, 35 and 41 were selected for this environment for further evaluation. 

Stress adaptive trait yield nursery (3rd SATYN) 
Abiotic stress is major yield limiting factor in wheat under changing climatic condition. Now emphasis 
should be given to develop stress tolerant varieties to boost up wheat yield and production. Some 
physiological traits along with yield potentiality needs to be identified which can contribute to 
avoidance and tolerance mechanism against stress. In this regard, CIMMYT has designed different 
nurseries to test advanced genotypes in different stress environments around the world and to find out 
potential stress adaptive traits. Therefore, this nursery was tested in different locations of Bangladesh 
to find potential stress adaptive traits under optimum and drought stress and to select promising 
genotypes suitable for water stress condition.  
The nursery was consisted of 24 elite genotypes of wheat. The nursery was grown at Joydebpur, 
Rajshahi and Dinajpur under optimum sowing and reduced irrigation. Considering grain yield, overall 
field performance and visual grain quality 10 genotypes viz., entry 2, 3, 6, 10 14, 17, 19, 20, 21 and 23 
were selected for further evaluation. 

Harvest plus yield trial (4th HPYT) 
Forty nine zinc enriched wheat genotypes from CIMMYT along with check variety BARI Gom 26 
were evaluated at Joydebpur under ITS condition. Genotypes were tested for enriched micronutrient 
(Zn) concentration, different physiological traits related to heat tolerance and high yield potential. 
Considering different phoenological and physiological traits, seed quality and yield potential, 16 
genotypes (E 2, E 6, E 11, E 13, E 17, E 19, E 23, E 25, E 27, E 31, E 32, E 36, E 40, E 45, E 49 and E 
50) have been selected for further evaluation. Seeds of the selected lines will be tested at standard 
International laboratory for Fe and Zn content and potential micronutrient enriched line(s) will be 
promoted for yield trial across locations. 

PVS mother and baby trials and informal seed dissemination 
Participatory research was conducted at the farmers’ fields of Dinajpur, Rajshahi, Jessore, Jamalpur 
and Gazipur to facilitate farmers in selecting their preferable varieties and disseminating seeds of those 
in noble ways. PVS were conducted as mother and baby trials under farmers’ management, focus 
group discussion, evaluation workshops, trainings and frequent interactions. Farmers’ overall 
preference score at physiological maturity stage was the highest for BAW 1157 (score 8.1) followed 
by BAW 1151 (score 8.0), whereas, the highest overall score after harvest was recorded for BAW 
1177 (score 8.3) followed by BAW 1163 (score 8.0). The highest grain yield was recorded in BAW 
1177 (4493 kg/ha), followed by BAW 1163 (4484 kg/ha). Overall, these two lines were the highest 
preferred genotypes over locations. Farmers’ chose BAW 1151 for its short stature (score 8.6) and 
expected yield (score 8.0). Unfortunately, the lowest mean grain yield was recorded in BAW 1151 
(4181 kg/ha). In baby trials, all three advance genotypes produced higher yields than Shatabdi. The 
line BAW 1161 produced the highest yield in Dinajpur, Jessore and Gazipur locations, whereas, the 
line BAW 1151 produced the highest yield in Jamalpur and the line BAW 1163 in Jessore location. 
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Durum yield trial (DYT) 
Durum (Triticum durum) wheat is a non-traditional minor cereal crop in Bangladesh. It has strong 
gluten content although its life span is relatively longer as compared to bread wheat. Due to its special 
type gluten, it is extensively used for commercial production of noodles, pasta, spaghetti and 
macaroni. In Bangladesh consumption of these food products are increasing day by day. There are 
some food industries in Bangladesh which are producing these food items by importing durum wheat 
from abroad. There is a good potentiality to grow durum wheat in cooler-dry northern parts of 
Bangladesh which can be eventually used in producing these food items. 
Twenty-four durum lines along with BDW-8 as check were evaluated at WRC, Dinajpur in 2013-14. 
Significant variations were observed among the entries for days to heading, days to maturity, plant 
height, number of grains per spike, TGW and yield. Only the entries E-8, E-12 and E-17 yielded more 
than the check BDW-8. The highest grain yield was obtained from the entry E-17 (5182 kg/ha) 
followed by E-8 (4860 kg/ha). TGW of most of the durum entries were more than that of BDW-8. 
Grains of most of the durum lines had yellow berry. On the basis of field performance, disease 
reaction, grain physical characteristics, and yield, only 7 promising durum entries viz., E-8, E-12, E-
14, E-16, E-17, E-19 and E-24 were selected for further evaluation over environments. 

Adaptive trial with advanced durum lines 
Three advanced durum lines BDW-53, BDW-57 and BDW-60 were evaluated along with 3 checks. 
Recommended package of practices were followed to raise the crop under ITS condition. The trial was 
conducted in WRC, Dinajpur and RARS, Ishurdi during rabi, 2013-14. The yield and yield 
contributing characters were not significant. The highest yield (4730 kg/ha) was obtained from BDW-
60 and lowest yield (4183 kg/ha) from BDW-57 which were statistically similar. The earliest (113 
days) maturing genotype was BDW-60. The genotype BDW-60 might be superior to others. 

 International durum screening nursery (IDSN) 
CIMMYT is the main source of durum germplasm for Bangladesh. The trial, received from CIMMYT, 
Mexico was evaluated to select superior durum germplasm with higher grain yields under irrigated 
condition. 
One hundred sixty-two CIMMYT durum entries including BDW-8 as local check were evaluated at 
WRC, Dinajpur, during 2013-14. The yields of most of the durum lines were satisfactory. On the basis 
of field performance, disease reaction, grain physical characteristics, and yield, 26 durum lines viz., 
entry 6, 8, 11, 21, 30, 34, 50, 60, 64, 74, 80, 89, 90, 114, 116, 124, 130, 131, 140, 141, 144, 150, 151, 
156, 157 and 160 were selected for further evaluation. 

Triticale yield nursery (TYN) 
Triticale (×Triticosecale) is a man made crop developed by hybridization between of durum wheat 
(Triticum durum) and rye (Secale cereale). It is a useful dual-purpose crop for grain and forage 
biomass. It is grown mostly for forage or animal. Triticale has potential in the production of bread and 
other food products such as pasta and breakfast cereals. The protein content is higher than that of 
wheat although the glutenin fraction is less. Triticale is a better ruminant feed than other cereals due to 
its high starch digestibility. As a feed grain triticale is already well established and of high economic 
importance. In Bangladesh, it is a non-traditional cereal that grows well during the cool and dry rabi 
season (November-March) when small-scale dairy farmers face a severe shortage of quality fodder. 
November to February is the lean period for most popular fodder grasses like Napier and Para. The 
green grass from triticale as well as the grains of triticale is highly nutritious for cattle and triticale 
grains could be an alternative to wheat and maize with cheaper price especially for poultry enterprises. 
Twenty promising triticale lines along with four checks BARI Triticale 1, BARI Triticale 2, WRF 7 
and BAT 1 were evaluated at WRC, Dinajpur in rabi, 2013-14. Significant variations were observed 
among the entries for days to heading, days to maturity, grains/spike, TGW and yield. Only the entries 
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E-7 and E-24 out-yielded all checks and most of the genotypes produced less yield than the check 
variety BARI Triticale-1 and BAT-1. The highest grain yield (6427 kg/ha) was obtained from the entry 
E-7 followed by E-24 (6380 kg/ha). On the basis of field performance, disease reaction, grain physical 
characteristics and yield, only 12 triticale entries viz., E-5, E-6, E-7, E-10, E-11, E-13, E-17, E-18, E-
20, E-21, E-22 and E-24 were selected for further evaluation. 

Variety maintenance and breeder seed production 
Upon release of a new variety, the breeder makes available a small quantity of seed stock that is very pure 
and represents the variety. This stock is referred to as parental material and forms the basis of any future 
maintenance and seed multiplication of the variety. The objective of this programme is to maintain purity as 
well as to produce standard quality of breeder seed of cultivated varieties in order to supply a handful 
quantity to BADC and private sectors. 
In 2013-14, four bread wheat varieties namely BARI Gom 25, BARI Gom 26, BARI Gom 27 and BARI 
Gom 28 were maintained in first year line and second year line at WRC, Dinajpur. From the second year 
lines, a total quantity of 2295 kg seed from the selected plots of four varieties was produced and these will 
be sown in next season for breeder seed production. A total of 42800 kg breeder seed of BARI Gom 25, 
BARI Gom 26, BARI Gom 27 and BARI Gom 28 were produced in WRC, Dinajpur, 8000 kg seed of 
BARI Gom 27 in WRSS, Rajbari, Dinajpur and 5700 kg seed of BARI Gom 26 in RWRC, Rajshahi during 
2013-14 growing season. During 2013-14 growing season, a total of 38480 kg breeder seed was distributed 
to BADC, NGOs and private seed companies. 

Production of wheat double haploids through wheat x maize crossing 
Wheat is the most widely grown and consumed food crop in the world. Intensive breeding in modern 
times has led to the adaption of wheat to a wide range of ecological conditions (temperate, subtropical 
and tropical). Conventional recombination breeding is not only time consuming but subjected to 
selection errors. An erroneous selection based on phenotype in the early generation will thus affect the 
whole breeding effort. Therefore, any method which offers infinite F2 population in homozygous state 
would cut short breeding time and help in increasing selection efficiency of breeding programmes. 
Cytogenetic findings have now presented the double haploid (DH) technique to facilitate the creation 
of new genetic variability in the form of a multitude of homozygous true breeding lines. Selection dur-
ing the early generations of pedigree programme if compared with that of double haploids DH, 
homozygosity obtained from using a DH system increases efficiency of selection both for qualitative 
and quantitative characteristics. It is thus easier to identify superior genotypes using a DH system 
because the frequency of fixation in an F1 derived DH population is the square root of the probability 
in an F2 population. 
Two treatments were used for culturing self-pollinated embryos and one of them (T1) produced very 
good quality callus (74%). Seventy three percent roots and shoots were produced by T2 and quality of 
roots and shoots was very good. For efficient double haploid production, T2 media was found to be 
preferable to get direct regeneration of root and shoots. 

Cultural Practices 

Long-term bed planting trial for improving productivity and fertility in wheat-mungbean-rice 
cropping pattern 
A long term bed planting field experiment was conducted in RWRC, Rajshahi to study the productivity, soil 
fertility and N-use efficiency of intensified rice-wheat (R-W) cropping system by adding a third pre-rice 
crop of mungbean. System productivity, fertility and N-use efficiency were evaluated under five N fertilizer 
levels (0, 40, 80, 100 and 120% N of recommended dose (100 kg/ha)), two straw retention (SR) (0 and 
30%) and two tillage options viz., permanent raised bed (PRB) and conventional tillage practice (CTP). 
After seven years (8 rice-wheat-mungbean crop cycles), results indicated that PRB with 30% SR produced 
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the highest productivity for all three crops and CTP with 0% SR was the least. Soil organic matter in 
surface soil layer of the PRB had increased by 0.72% after seven years with 30% SR. SR is an important 
component of soil management and may have long term positive impacts on soil quality compared with 
conventional tillage with 0% SR. The combination of PRB with nutrients and residues retained appears to 
be a very promising technology for sustainable intensification of R-W systems in Bangladesh. 

Effect of bed planting and residue management on productivity of wheat-maize-rice cropping 
pattern 
An experiment was conducted at RWRC, Rajshahi to study the productivity and soil fertility of 
intensified rice-wheat cropping system by adding a third pre-rice crop of maize. The trial comprises 
four packages of practices including crop residue retention, seeding methods with tillage options 
imposed on the component crops in wheat-maize-rice cropping pattern. System productivity and 
fertility were evaluated under two levels of straw retention (0 and 30%) and three tillage options 
(permanent raised bed, fresh bed and conventional tillage practice. The results indicated that 30% crop 
residue in the field with minimum disturbance of soil had significant contribution on grain yield of 
wheat compare to conventional practice of well-till without crop residue retention. Fresh bed with 30% 
straw retention produced highest productivity and similar results were also obtained from permanent 
beds with 30% straw retention over conventional practice. 

Intercropping mustard with wheat in bed planting under rice-wheat system 
The experiment was conducted in RARS, Jessore to know the suitability of intercropping mustard with wheat 
in bed planting system under rice-wheat system. Grain yield and yield contributing characters of wheat was 
significantly influenced by the treatments except days to heading and maturity as mustard was intercropped 
under bed planting system. The highest grain yield of wheat was obtained from sole wheat treatment followed 
by one row mustard (30cm × 10cm) in between two beds of wheat. The lowest grain yield of wheat was 
obtained from two rows mustard in between two beds of wheat. It may be due to suppressing of wheat plant 
by mustard. The highest wheat equivalent yield and gross return was obtained from sole wheat treatment. The 
highest BCR was obtained (3.0) from one row mustard in between two beds planting of wheat. 

Relay cropping of wheat with T. aman under Rice-Wheat system 
This experiment was conducted in RARS, Jessore to ensure timely sowing of wheat and increasing 
productivity through relay cropping of wheat with T.aman under Rice-Wheat system. The highest 
grain yield (4,300 kg/ha) was produced from BARI Gom 28 in relay condition followed by Shatabdi 
(4,167 kg/ha). Maximum days to heading and maturity were recorded from Shatabdi and minimum 
from BARI Gom 25 and BARI Gom 26 in relay condition. 

Effect of sowing depth on stand establishment and yield of wheat 
The experiment was carried out at ARS, Rajbari, Dinajpur in 2013-14 to know the effect of sowing 
depth on emergence, tillering ability and yield of wheat. The treatments were four sowing depth viz., 2, 
4, 6 and 8 cm. BARI Gom 28 was used as the test variety. Seeds were sown in 4 cm depth recorded the 
highest number of seedling emergence and the lowest in 2 cm depth. But the higher tillering ability 
(4.72 tillers/plant) was recorded in 2 cm depth compared to other sowing depth. The tallest plant was 
found in 4 cm depth throughout the growth period except at maturity. The highest number of seminal 
roots as well as root dry weight was obtained in 2 cm depth while the highest plant dry weight was 
recorded in 4 cm depth. The highest grain yield was recorded in 4 cm depth and the lowest in 2 cm 
depth. The straw yield also followed the similar trend. 

Determination of seed rate of wheat varieties with varying seed size 
An experiment was conducted with three seed rates (100, 120 and 140 kg/ha) and five varieties (BARI 
Gom 24, BARI Gom 25, BARI Gom 26, BARI Gom 27 and BARI Gom 28) in the rabi seasons of 2012-
13 and 2013-14 in research field of WRC, Dinajpur to determine the optimum seed rate for newly 
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released varieties. Although the interaction effect of variety and seed rate was not significant, the yield of 
BARI Gom 24 was increased by 9.6 and 5.3% when seeded at 140 kg/ha over recommended rate (120 
kg/ha) in 2012-13 and 2013-14, respectively; which was followed by BARI Gom 28 (increased by 2.8 
and 5%). Seed rate less than 120 kg/ha failed to produce comparable grain yield in both the year. 
Therefore, a seed rate of 140 kg/ha can be considered for the varieties BARI Gom 24 and BARI Gom 28 
for higher yield, and for other three varieties recommended seed rate (120 kg/ha) can be considered. 

Optimization of sowing time for advanced lines and recently released wheat varieties in different 
agro-ecological zones of Bangladesh 
The experiment was conducted at 4 different agro-ecological zones (AEZ) of Bangladesh, viz., WRC, 
Dinajpur (AEZ 1), RWRC, Gazipur (AEZ 28), RARS, Jamalpur (AEZ 9) and RARS, Jessore (AEZ 
11) during rabi seasons of 2012-13 and 2013-14. Six dates of sowing (Nov. 10, Nov. 20, Nov. 30, Dec. 
10, Dec. 20 and Dec. 30) and six genotypes (BARI Gom 26, BARI Gom 27, BARI Gom 28, BAW 
1130, BAW 1138 and BAW 1140) were used for optimizing sowing date of advanced lines and 
recently released wheat varieties. Two years’ results indicated that BAW 1130 was the best 
performing genotype, followed by BAW 1140, BARI Gom 28 and BARI Gom 26 in different AEZs of 
Bangladesh. From the stability analysis, it was observed that BAW 1130 followed by BAW 1140, 
BARI Gom 28 and BARI Gom 26 gave better performance among the genotypes in respect of 
quadratic response. Similar trend was observed considering different genotypes and environments. 

Response of K fertilizer on yield of wheat varieties in char land area of Jamalpur 
The experiment was conducted in split-plot design with 3 replications in the farmer’s field of Jamalpur 
char land area during 2013-14. The experiment consisted of four varieties viz., BARI Gom 25, BARI 
Gom 26, BARI Gom 27 and BARI Gom 28 and four K doses (35, 50, 65 and 80 kg/ha). Potassium 
levels had significant influenced on yield and yield contributing characters of wheat varieties. 80 kg 
K/ha gave the highest yield for BARI Gom 25, followed by BARI Gom 26 in char land area. 

Effect of different weed control methods in wheat 
An experiment was conducted in experimental field of RWRC, Joydebpur, Gazipur in two consecutive 
years during November to March. Treatments were i) control, ii) one hand weeding, iii) weeding with 
BARI dry land weeder, iv) weeding with power tiller operated multi rows weeder (PTOW), and v) 
herbicide (Affinity) was applied with boom nozzle sprayer at 25 DAS. Weed control efficiency and grain 
yield was increased by 75 and 30% in hand weeding; 40 and 25% in PTOW; 37 and 25% in herbicide and 
35 and 20% in BARI weeder treatments in 2012-13 and 2013-14, respectively. Maximum BCR of 1.46 and 
1.45 were found in herbicide and PTOW treatments, respectively in 2013-14. Maximum BCR and 
maximum MBCR were found in PTOW treatment. Weed control efficiency was found in hand weeding 
(68%) followed by herbicide (48%), PTOW (42%) and BARI weeder (39%). 

Screening of wheat genotypes for water deficit 
The experiment was conducted in the research field of WRC, Dinapur for identifying wheat genotypes 
which are able to produce considerable yield under water deficit condition. Considering this burning 
issue, 30 selected wheat genotypes with three water regimes were arranged in split-plot design with 
three replications. Three water regimes {i.e., fully water deficit condition (no irrigation up to harvest), 
one irrigation (only applied at CRI stage) and control (three irrigation- one at CRI stage, second at 
booting stage and third at grain filling stage)} were assigned to main plots and 30 genotypes in sub-
plots. Out of 30 genotypes tested under fully water deficit condition, 7 entries were found promising. 
BARI Gom 25 showed the lowest yield reduction among all the genotypes. 

Effect of terminal high temperature imposed by late sowing on phenological traits of wheat  
The study was carried out at WRC, Dinajpur in 2011-12, 2012-13 and 2013-14 to observe the 
influence of terminal high temperature on phenological traits of three wheat varieties and one 
advanced line. Treatments were 4 dates of sowing viz., 30 Nov., 15 Dec., 30 Dec. and 14 January, 
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and 4 genotypes viz., BARI Gom 26, BAW 1151, BARI Gom 27 and BARI Gom 28. The genotypes 
BAW 1151, BARI Gom 27 and BARI Gom 28 were taken as test genotypes and BARI Gom 26 as 
check. Considering overall performance, the variety BARI Gom 28 was the best variety in both 
optimum and heat stress (late sowing) conditions and BARI Gom 27 was the second promising 
variety followed by BARI Gom 26. 

Growth and yield of recently released wheat varieties/genotypes under raised bed system 
The experiment was conducted during Rabi season of 2012-13 and 2013-14 at the RWRC, Rajshahi to 
observe the growth and yield of recently released wheat varieties/genotypes under raised bed system. 
Among the tested varieties BARI Gom 27 and Shatabdi produced the highest yield across tillage 
methods, which was followed by BARI Gom 26 and Bijoy. These genotypes produced satisfactory 
yields in raised bed methods. The lowest yielder varieties were Prodip and BARI Gom 25. 
Considering the growth, yield and other characters, three varieties viz., BARI Gom 27, BARI Gom 26 
and Bijoy found suitable for raised bed system.  

Screening of wheat genotypes against drought stress 
The experiment was conducted at RWRC, Joydebpur, Gazipur during November 2013 to March 2014. 
Fourteen wheat genotypes were evaluated against drought stress (without irrigation i.e. rainfed 
condition) compared to irrigated condition (i.e. control condition). Three quantitative drought 
tolerance indices like yield stability index (YSI), stress susceptibility index (SSI) and stress tolerance 
index (STI) were used to evaluate drought responses of these genotypes. In drought condition, 
genotypes 9, 21, 23, 30, 31 and 40 were selected on the basis of STI>1.00 (or close to 1.00) and YSI.  

Crop Nutrition 

Direct and residual effects of applied organic and inorganic fertilizers on yield and soil 
properties in a wheat-rice cropping pattern 
Integrated use of chemical fertilizers with organic matter can help for a sustainable and 
environmentally sound agriculture production in soils low in organic matter. A 17 years study with 
wheat-rice cropping pattern was conducted on a sandy loam soil at WRC, Dinajpur to investigate the 
direct and residual effect of organic manures in combination with chemical fertilizers on crop 
productivity and soil fertility. The experiment was laid out with nine treatments in a randomized 
complete block design. The treatments were: 1) absolute control (no fertilizers, no manures), 2) 
100%NPKSZn of recommended dose, 3) 75%NPKSZn of recommended dose, 4) 75%NPKSZn+ farm 
yard manure (FYM) applied in wheat (a direct effect for wheat and residual effect for rice), 5) 
75%NPKSZn+FYM applied in both wheat and rice (a renewed effect for both continuing crops), 6) 
75%NPKSZn+FYM applied in rice (a direct effect for rice and a residual effect for wheat), 7) 
75%NPKSZn+ poultry manure (PM) applied in wheat (a direct for wheat and a residual  effect for 
rice), 8) 75%NPKSZn+PM applied in both wheat and rice (a renewed effect) and 9) 
75%NPKSZn+PM applied in rice (a direct effect for rice and a residual effect for wheat).  
A wheat yield-increasing trend was observed in the plot where PM was applied both as direct and 
residual. However, a yield-declining trend was observed in the control. There was no definite 
wheat yield trend for the other treatments. No definite rice yield trend was observed irrespective 
the treatments. The results showed that organic manures had direct and residual effects on both rice 
and wheat yields, but the effect of PM was dominant. Plots with FYM plus 75% NPKSZn produced 
equivalent or higher yields as plots applied 100% NPKSZn indicating that FYM can substitute for 
25% of the inorganic fertilizers. Organic manure application in dry land winter crops like wheat 
performed better than organic manure application in wetland summer crop like rice. The results 
also showed that OM application in both crops was not encouraging. The highest mean yield of 
wheat and rice was recorded in PM treatment as direct in wheat and in both crops, respectively. 
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The total (wheat + rice) highest yield was 8,791 kg/ha/year recorded in PM as both crops and 
followed by 8773 kg/ha/year direct in wheat treatment. The soil analysis data indicated that pH was 
unchanged or reduced in control and inorganic fertilizers treatments, but increased in plots with 
added organic manures with dominant trend in PM plots. Percent reduction of OM in plots with 
inorganic fertilizers treatments was observed. However, the increasing trends of OM were observed 
in plots organic manures received. An increasing trend was prominent in PM application 
treatments. Percent total N was increased in integrated use of OM with inorganic fertilizers, but 
reduced in control and inorganic fertilizers receiving plot treatments. The content of available P 
was increased dramatically in PM applied plot treatments. It was unchanged in 100% NPKSZn and 
reduced in control and in 75%NPKSZn. Exchangeable K was reduced in control and inorganic 
fertilizer treatment, but was increased in others. The available S was sustained in control and only 
75% chemical fertilizers treatment and was increased in all treatments than initial. Soil bulk 
density was decreased and total porosity was increased as a result of organic manure application. 
However, decreasing trend of bulk density and increasing trend of total porosity were dominant 
with poultry manure application than FYM. 

Effect of crop residues on soil properties and crop yield in wheat-rice cropping pattern 
Crop residues especially wheat and rice straw removal from the field is more common in Bangladesh 
as multitude uses of straws, i.e., fuel for cooking, cattle feed, roofing material. The removal of crop 
residues leads to decline soil fertility and consequent of decreased crop yields. Main source of organic 
matter in Bangladesh is cowdung becoming unavailable because of reducing number of cattle 
gradually. Farmers are reluctant practice green manuring in Bangladesh. However, farmers have to 
grow crops for their food and crop residues are undoubtly

In Bangladesh most of the soils have less than 1.5% and some soils even less than 1% organic 
matter, but good soil should have at least 2.5% organic matter. Organic matter status is poor in most 
soils of Bangladesh except in some pockets of forest and basins. Hence, improvement and 
maintenance of a good supply of organic matter through recycling in soils is a pre-condition for 
efficient cycling of nutrients. A long-term experiment has been initiated at WRC, Dinajpur in 2010-
11 wheat growing season to evaluate the performance of bio-slurry in combination with chemical 

 unlimited and sustainable source of huge 
plant nutrients and soil organic matter if they keep it in their fields. The impact of crop residues in 
wheat-rice system or on soil fertility has rarely been documented in Bangladesh context. The present 
investigation was therefore, undertaken to observe the performance of crop residues to sustain soil 
fertility and productivity in wheat-rice cropping pattern during the year 2003-2004 at WRC, Dinajpur. 
The experiment consisted of 7 treatments was laid out in a randomized complete block design with 4 
replications. The treatments were: 1) residues removed from the plots, 2) 1/2 residues of both crops 
remained in the plots, 3) 1/3 residues of both crops remained in the plots, 4) 1/2 residues of wheat 
remained in the plots, 5) 1/3 residues of wheat remained in the plots, 6) 1/2 residues of rice remained 
in the plots, and 7) 1/3 residues of rice remained in the plots. 
Data on the yields of 10 crop cycles were taken. The rice yield was responded to addition crop 
residues in all the seasons. However, wheat yield was responded during 2005-2006, 2007-2008, 2010-
11 and thereafter to residues addition. Although wheat yield was not significantly responded to 
addition of crop residues in each year, addition of crop residues produced numerically higher yield 
compared to residues removed treatment. The highest yields of both the crops were obtained in 1/2 
residues of both the crops remaining treatment. Percent mean yield increase over the years was found 
as 10 and 16 in ½ residues of both crops remaining treatment than residues removed plot for wheat and 
rice, respectively. The soil analyses data after 5 and 9 crop cycles indicated that soil pH and S was 
unchanged irrespective of the treatments. In contrast, of soil pH, available P and, %OM, %total N and 
exchangeable K enhanced in plots where crop residues were added than crop residues removed. 

Effect of bio-slurry in wheat-mungbean-T. aman cropping pattern 
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fertilizers in wheat-mungbean-T. aman cropping pattern. The experiment was laid-out in a 
randomized complete block design with 9 treatments. The treatments were T1 (control), T2 (100% 
recommended chemical fertilizer),  T3 (75% recommended chemical fertilizer), T4  (75% of RCF + 
5.0 t/ha bio-slurry), T5 (75% of RCF  + 7.5 t/ha bio-slurry), T6 (75% of RCF  + 10.0 t/ha bio-slurry), 
T7 (75% of RCF + 5.0 t/ha bio-slurry in rice), T8 (75% of RCF + 7.5 t/ha bio-slurry  in rice ) and T9 
(75% of RCF  + 10.0 t/ha bio-slurry in rice). 
Results of first 2 years studies indicated that addition of bio-slurry @ 5-10 t/ha in combination of 75% 
chemical fertilizers could not produce yield advantage of the crops than 100% RCF, the 3rd year results 
indicated that addition of bio-slurry @10 t/ha in combination of 75% chemical fertilizers produced 
statistically highest yield of wheat and mungbean than 75% RCF and similar to100% RCF. However, 
rice yield was the highest with T9 (75% of RCF + 10 t/ha bio-slurry in rice) than 100% RCF indicating  
the positive impact of bio-slurry on crops yield. 

Effect of different doses of vermicompost in combination with chemical fertilizers in a potato-
wheat-mungbean-T. aman cropping pattern 
According to a conservative estimation, around 600 to 700 million tons (mt) of agricultural waste 
(including 272 million tons of crop residues) are available in Bangladesh every year, but most of it 
remains unutilized. This huge quantity of wastes can be converted into nutrient rich vermicompost 
for sustainable land restoration practices. The earthworm-processed organic wastes, often referred to 
as vermicompost, are finely divided peat-like materials with high porosity, aeration, drainage, and 
water holding capacity. The studies have revealed that vermicompost may have potentials as a 
source of nutrients for field crops if applied in suitable ratios with synthetic fertilizers. Therefore, a 
long-term experiment has been initiated at WRC, Dinajpur in 2012-13 to know the impact of 
different doses of vermicompost in combination with chemical fertilizers in a potato-wheat-
mungbean-T. aman cropping pattern. The experiment was laid out in randomized complete block 
design with 3 replications. There were 7 treatments, T1 (absolute control), T2 (100% recommended 
chemical fertilizer), T3 (75% recommended chemical fertilizer), T4 (75% RCF + 2.5 t/ha 
vermicompost), T5 (75% RCF + 5 t/ha vermicompost), T6 (100% RCF + 2.5 t/ha vermicompost) and 
T7 (100% RCF + 5 t/ha vermicompost).  
The yield and yield contributing characters of potato, wheat, mungbean and T. aman were significantly 
influenced by the treatments. Significantly higher yield of potato (20.2 t/ha in 2012 and 18.73 t/ha in 
2013) was found in the T7 (100% RCF + 5 t/ha vermicompost). The highest wheat (5640 kg/ha) in 
2013-14, mungbean (1398 kg/ha), and T.aman (5550 kg/ha) yields were obtained in T7 (100% RCF + 5 
t/ha vermicompost) and that were significantly higher than all other treatments.  

Performance of wheat varieties to potassium 
Potassium is a very important essential element for crop production which is already predominantly 
low across the country. Further, sub optimal use of potassium for crop production, intensive cropping 
with high yielding varieties and leach out potassium from upper zone to lower due to high rainfall in 
Bangladesh are enhancing potassium depletion in soils especially in surface soils gradually. Recently 
released wheat varieties especially BARI Gom 27 showed deficiency symptom of potassium in 
advanced and regional yield trails over the country. This indicated that recently released high yielding 
wheat varieties need more potassium than present recommendation for producing good yield. With this 
changing situation, it is assumed that the present recommendation of potassium should be evaluated 
further. In this context, an experiment was conducted at WRC, Dinajpur research farm in 2012-13, and 
in Dinajpur, Jamalpur and Rajshahi in 2013-14 wheat growing seasons for observing the response of 
wheat to added potassium. The experiment was laid out in a split-split plot designed with three 
replications. Two varieties BARI Gom 26 and BARI Gom 27 were put in the main plot, while 5 levels 
of K (0, 25, 50, 75, & 100 kg/ha) were in the sub-plot. 
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The yield and yield contributing characters were not influenced by the interaction effects of added 
potassium and varieties. However, spike/m2, grains/spike, TGW and grain yield were significantly 
influenced by the main effect of potassium. The highest grains/spike and grain yield were found 
with the addition of 100 kg K/ha. The highest grain yield was similar with the addition of 50 and 75 
kg K/ha. The yield, 4693 kg/ha was obtained with the addition of 50 kg K/ha that was significantly 
higher than control and 25 kg K/ha, while BARI Gom 26 and BARI Gom27 produced similar yield. 
In 2013-14, the wheat yield was not significant by the interaction effect of locations, varieties and K 
rates. Also interaction effect of varieties and K rates was not significant. However, yield was 
significant by interaction effect of varieties and location and interaction effect of location and K 
rates. The highest yield was recorded in Dinajpur of both varieties, BARI Gom 26 and BARI Gom 
27 and that was significantly higher than other locations. In Jamalpur, BARI Gom 26 gave higher 
yield than BARI Gom 27. However, both the varieties produced similar yield in Dinajpur and 
Rajshahi. The yield of wheat was increased with the increasing rate of K up to 50 kg/ha in Dinajpur 
and Jamalpur and thereafter yield was settled. The yield was not increased due to addition of K in 
Rajshahi. Because the initial status of K was optimum in Rajshahi site and low in Dinajpur and 
Jamalpur sites. Among the locations, the yield was higher in Dinajpur than Jamalpur and yield in 
Jamalpur was higher than the yield in Rajshahi irrespective the treatments. This result indicated that 
Dinajpur was the best location to grow wheat.  
The soil exchangeable K was not influenced by variety and the interaction effect of variety and K rates 
in 2012-13. However, the soil exchangeable K was markedly differed among the treatments. The soil 
exchangeable K was increased with the increasing rate of K up to 75 kg/ha and thereafter it was 
settled. In 2013-14, the exchangeable K was affected by the interaction effect of variety and K rates. 
The exchangeable K was not differed at the same K rate with different varieties indicating that variety 
had no influence on exchangeable soil K. The exchangeable soil K was similar at 0-50 kg/ha K rates 
for both the varieties. The highest exchangeable K was found at 100 kg K/ha treatment and that was 
significantly higher than others except 75 kg k/ha. The accumulation of exchangeable K with the 
higher rates of K is due to possibly excess addition of K than demand of the crop and less leaching rate 
with the light irrigation for wheat. The experimental results showed that farmers can cultivate either 
BARI Gom 26 or 27 with the 50 kg K/ha in medium and low level exchangeable K content soils for 
good wheat yield in Rangpur and Rajshahi regions. The BARI Gom 26 should be cultivated in 
Jamalpur with the same rate of K in K deficient soils.  

Integrated soil and nutrient management to improve the productivity of wheat-maize- rice 
cropping system 
The experiment comprised of four levels of nutrient management and four levels of soil management 
tested in split plot design. Nutrient management treatments namely control, recommended rate of 
chemical fertilizers (RF), integrated plant nutrient system  based fertilizers using 5 t ha-1 cow dung 
(IPNS) and recommended fertilizers plus 5 t ha-1 cow dung (RF+CD) were assigned in main plots and 
four soil management treatments namely sowing of wheat seed in raised bed (Bed), bed with rice straw 
mulching @ 3 t/ha (bed+mulch), conventionally sowing of wheat in flat soil (flat) and sowing in flat 
with rice straw mulching @ 3 t/ha (flat+mulch) were imposed in the subplots. The field experiment 
was initiated at the central farm of BARI, Gazipur starting with wheat crop in 2009-10 
Result indicated that soil management treatments had significant effect on surface soil moisture 
content that contributed to stand establishment both for wheat and maize crop. Application of rice 
straw as mulch in bed or flat soil conditions was equally effective in conserving initial soil moisture, 
enhancing wheat root development and reducing weed growth and thereby positively influenced 
number of spikes/m2 of wheat and cobs/m2 of maize which ultimately contributed to yields of wheat 
and maize crops. However, neither nutrient management nor soil management levels alone could 
produce the maximum yield but the combination of recommended fertilizers with 5 t/ha cow-dung 
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couple with rice straw mulch application in flat or bed resulted in maximum yield of wheat and 
maize. Rice yield was the maximum under nutrient level of IPNS and was not further increased due 
to further increase in nutrient levels of recommended fertilizers plus 5 t/ha cow-dung. The different 
soil management treatments imposed in previous wheat and maize crops had the similar residual 
effect on rice yield. 

Effect of conservation agricultural practices on soil property and productivity in wheat-maize-
rice cropping system 
The experiment was undertaken to evaluate the performance of wheat-maize-rice cropping system 
under different conservation agricultural (CA) practices in order to identify the appropriate CA 
practice capable in improving system productivity. Another objective was to study the change in 
soil properties due to shifting from conventional to conservation agricultural practice. In the 
context, the field trial was initiated at research farm of BARI, Gazipur starting with a wheat crop 
in 2010-11. The trial comprises of four levels of conservation practices imposed in the component 
crops under wheat-maize-rice cropping system following randomly complete block design. The 
four different treatments are: T1 = Conventional practice which consists of broadcasting wheat 
seeds in well till soil followed by line sown maize following puddle transplanted (PTP) aman rice; 
T2 = Conservation practice, consist of wheat sowing using single pass of PTOS (Power tiller 
operated seeder) in post rice harvested plot with standing rice straw (20-25 cm) followed by no-
till maize in post wheat harvested plot with standing wheat straw (25-30 cm) and then PTP rice; 
T3 = Bed Planting, that includes wheat sowing using PTOBP (Power tiller operated bed planter) 
followed by no till maize on the top of the bed opening a furrow between two lines of wheat 
following PTP rice; T4 = Conservation practice in bed which is similar to T3 but includes standing 
rice and wheat straw retention. 
The results indicated that conservation practices of keeping standing crop residue in the field with the 
minimum disturbance of soil have significant contribution on grain yield of wheat and maize compare 
to conventional practice of well-till without crop residue retention. Conservation practices either in bed 
planting condition or in flat condition was equally effective in improving yield components and yield 
of wheat and maize. The residual effect of conservation practice those imposed in wheat and maize 
crop had the similar effect on the grain yield of rice up to the 3rd rice crop in the system. 

Evaluation of wheat genotypes through nutrient addition trial 
A field experiment was initiated at the research farms of RWRC, Joydebpur, RWRC, Rajshahi and 
WRC, Dinajpur during 2013-14 wheat season to examine the responses of five wheat genotypes to 
seven levels of fertilizer treatments in split plot design. Fertilizer treatments assigned in the main plots 
were: Control (Native fertilizer), recommended rates of nitrogen (N120); nitrogen and phosphorus 
(N120P30); nitrogen, phosphorus and potassium (N120P30K50); nitrogen, phosphorus, potassium and 
sulfur (N120P30K50S20); nitrogen, phosphorus, potassium, sulfur and zinc (N120P30K50S20Zn5); and 
nitrogen, phosphorus, potassium, sulfur, zinc and boron fertilizer (N120P30K50S20Zn5B2). Five wheat 
genotypes distributed in the subplots were: BARI GOM 26, BARI GOM 27, BARI GOM 28, BAW 
1151 and BAW 1161. 
The Maximum yield was recorded at Dinajpur followed by Joydebpur and Rajshahi. The higher yields 
were attributed to higher numbers of grains/spike and spikes/m2. The main effect of genotype and the 
fertilizer level were significant. Also significant interactions were found among the combinations of 
location×fertilizer levels, location×nutient levels and nutrient level×genotypes. Among the wheat 
genotypes BAW 1161 produced the maximum yield followed by BARI GOM 26 and BARI GOM 28. 
Application of N fertilizer was very effective to increase wheat yield over the control for all the 
locations. The crop response to applied P was non-significant for all the locations. There were various 
additive effects of additive nutrients and were unclear for first year. 
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Disease Management 
Response of wheat lines to Bipolaris leaf blight under inoculated condition 
A total of 42 entries including susceptible and resistant checks were grown in 1m long 2 row-plots 
with 20 cm spacing between rows and 30 cm between entries. The experiment was conducted in WRC, 
Dinajpur. Planting was done in the last week of mid December. Plants were inoculated by spraying 
with conidial suspension (104 conidia/ml water) of 15-day-old PDA culture of B. sorokiniana after 
heading and incubated under polyethylene cover for 48 hr. Before covering, the plants were watered to 
maintain high humidity inside. Data on BpLB severity was recorded from 10 flag leaves of 10 main 
tillers selected randomly in each plot. Disease assessment was done after 25 days of inoculation. The 
genotypes and lines were graded for disease reaction based on % Diseased Leaf Area (DLA). 
Severity of BpLB expressed as % DLA on flag leaf varied greatly among the different lines and 
varieties tested under inoculated condition. The disease severities ranged from 4 to 75%. Based on the 
disease severity assessed on flag leaf, 14 lines were graded as resistant (up to 10% DLA), 19 
moderately resistant (11-30% DLA), 5 moderately susceptible (31-50% DLA), 2 susceptible (51-70% 
DLA) and the rest 2 as highly susceptible (more than 70% DLA). 

Germplasm evaluation of wheat against Bipolaris leaf blight under field condition 
Wheat germplasm collected from different sources along with check varieties were evaluated against 
BpLB under field conditions of disease development. The experiment was conducted in four locations 
viz., Dinajpur, Joydebpur, Jamalpur and Jessore. The materials were planted in 2m long 2 row-plots 
with 20 cm spacing between rows and 30 cm between entries in mid December under irrigated 
condition. The nursery was surrounded by spreader rows composed of mixture of susceptible varieties. 
Out of 100 entries tested, 22 lines were selected based on AUDPC, grain yield and other agronomic 
characters. The AUDPC of the selected lines ranged from 155 to 430, while those of the susceptible 
check varieties ranged from 537 to 663. Grain yields of the selected lines varied between 455 and 623 
g/plot, whereas 378 to 395 g/plot were obtained from the susceptible check varieties. Days to heading, 
plant height and 1000-grain weight of the selected lines were also within acceptable limit as compared 
to the check varieties. 

CSISA spot blotch screening nursery 
The 5th CSISA spot blotch nursery consisting of 52 wheat genotypes from CIMMYT including local 
check varieties were evaluated against spot blotch disease in three different locations-Dinajpur, 
Jamalpur and Jessore under natural infection. The materials were planted in 2 m long 2 row-plots with 
20 cm spacing between rows and 30 cm between entries. Planting was done in mid December under 
irrigated condition. The design of the experiment was Alpha Lattice with two replications. The nursery 
was surrounded by spreaders rows of susceptible varieties. Disease severity was scored on double-digit 
scale (00-99) and converted to percent diseased leaf area.  Disease scoring was done three times 
commencing from the water ripe to early dough stage and AUDPC was calculated. 
Out of 52 lines tested, 13 lines were selected based on AUDPC, 1000-grain weight, grain yield and other 
agronomic characters assessed in three locations. The AUDPC of the selected lines ranged from 197 to 440, 
while those of the susceptible check varieties ranged from 726 to 903. Grain yields of the selected entries 
varied between 405 and 622 g/plot, whereas 274 to 404 g/plot were obtained from the check varieties. Days 
to heading, plant height and 1000-grain weight of the selected lines were within acceptable limit as 
compared to the check varieties. The agronomic score ranged from 3-4 among the selected lines. 

Identification of spot blotch resistant wheat lines in superior agronomic background 
Wheat germplasm from different sources under CGIAR Research Programme (CRP) were evaluated 
for resistance to spot blotch (synonymous to Bipolaris leaf blight) at Dinajpur. The materials were 
planted in 1 m long 2-row plots with 20 cm spacing between rows and 30 cm between entries. Planting 
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was done on 30th December under irrigated condition. The design of the experiment was Alpha Lattice 
with two replications. The lines were inoculated by spraying with conidial suspension of B. 
sorokiniana (104 conidia/ml of water) after heading. Disease severity was scored three times 
commencing from the water ripe to early dough stage and AUDPC was calculated. 
Among 484 lines screened, 21 lines were selected based on AUDPC, 1000-grain weight, grain yield 
and other agronomic characters compared to susceptible check varieties. The AUDPC of the selected 
lines ranged from 210 to 380, while those of the susceptible check varieties were 719 and 608. 
Number of grains/spike recorded in the selected lines ranged from 35-54, whereas 33-41 grains/spike 
were recorded in the check varieties. Thousand-grain weight of the selected lines ranged from 31.30 to 
42.95 g, whereas 20.11-28.34 g was recorded in the check varieties. Grain yields of 153-367 g/plot 
were obtained from the selected entries, while the check varieties yielded only 145-151 g/plot. Days to 
heading and plant height of the selected lines were also acceptable. 

Stem rust resistance screening nursery 
Stem rust caused by Puccinia graminis f. sp. tritici is an important disease of wheat worldwide. 
CIMMYT has developed wheat germplasm with good level of stem rust resistance and distributed 
worldwide through Stem Rust Resistance Screening Nursery (STEMRRSN) to mitigate the worldwide 
threat of stem rust. In Bangladesh, the 8th STEMRRSN consisting of 200 wheat entries was planted in 
three different locations-Dinajpur, Jamalpur and Jessore. The nursery was surrounded by spreaders 
rows of susceptible varieties. Rust was scored on modified Cobb scale. 
Stem and yellow rusts were not observed but leaf rust and BpLB occurred at varying levels. Among 
the 200 entries tested, 15 lines were selected on the basis of BpLB severity (AUDPC), leaf rust 
reaction, 1000-grain weight, grain yield and other agronomic characters. The selected lines were free 
from leaf rust infection, while the check variety Prodip showed 60S reaction. AUDPC for BpLB of the 
selected lines ranged from 171 to 312, while the check variety Prodip had AUDPC value of 496. Grain 
yields of the selected entries varied between 421 and 605 g/plot, whereas 431 g/plot was obtained from 
the check variety Prodip. Days to heading, plant height and 1000-grain weight of the selected lines 
were within acceptable limit as compared to the check varieties. The agronomic score was 3 out 5 for 
majority of the selected lines. 

Evaluation of wheat genotypes for resistance to leaf rust 
Leaf or brown rust caused by Puccinia triticina Eriks. is the most important disease of wheat rust in 
Bangladesh. A total of 40 entries including susceptible and resistant checks were grown in 1m long 2 
row-plots with 20 cm spacing between rows and 30 cm between entries. The experiment was 
conducted in WRC, Dinajpur. Planting was done on 22nd December. Susceptible variety Morocco was 
planted in two rows after each pair of test lines and the nursery was surrounded by spreader rows. Rust 
was scored on modified Cobb scale. 
Severity of leaf rust varied greatly among different lines and varieties tested under inoculated 
condition. The disease severity ranged from 0 to 100S (on Morocco). Among the varieties and lines 
tested, 26 lines were graded as resistant, 7 moderately resistant, 4 moderately susceptible and the rest 3 
as susceptible. 

Efficacy of fungicides in controlling Bipolaris leaf blight and leaf rust of wheat 
Six fungicides of different groups were tested for their efficacy against Bipolaris leaf blight and leaf 
rust in two locations viz., Dinajpur and Jamalpur. The susceptible variety Kanchan was used for BpLB 
and Morocco for leaf rust. The experiment was laid out in RCB design with three replications. Seeds 
were sown in 1.2 x 2 m plots with 20 cm row-spacing. Disease severity was scored as percent diseased 
leaf area on 10 flag leaves of 10 main tillers selected randomly in each plot. Percent disease reduction 
and yield increase over unsprayed control were calculated. 
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Among the six fungicides tested against Bipolaris leaf blight, five found very effectively. The lowest 
disease severity was recorded in the plots sprayed with Tilt, which was similar to Folicur, Samycin, 
Blizzard and Pasha. The percent disease reduction by the effective fungicides ranged from 95-97% 
over unsprayed plot. The highest grain yield was obtained with Samycin, and the increase in yield by 
this fungicide over unsprayed control was 48%, which was similar to that obtained with Blizzard. 
Significant control of leaf rust was observed with foliar sprays of Samycin, Blizzard, Tilt, Folicur, and 
Pasha. The lowest disease severity was recorded with Samycin, which was followed by Blizzard. The 
effective fungicides controlled the disease by 93-99% with 225-285% increase in grain yield over 
unsprayed plot. The highest increase in grain yield was obtained with Blizzard, which was followed by 
Pasha. Three new fungicides Samycin, Blizzard and Pasha were found very effective in controlling 
Bipolaris leaf blight and leaf rust of wheat. 

Climate change adaptation of wheat genotypes for tolerance to terminal heat stress and 
Bipolaris leaf blight 
The experiment was laid out in split-split plot design with two replications. Two sowing dates, 28 
November (optimum) and  28 December (late) were taken as main plot, two fungicide protections i.e., 
protected and non-protected as sub-plot and 12 lines and varieties as sub-sub plot. The lines used were 
BAW-1135, BAW-1143, BAW-BAW-1151, BAW-1161, BAW-1163, BAW-1168, BpLBSN-97 and 
BpLBSN-103, and the varieties were Sonalika, CIANO-79, Chirya-7 and Shatabdi. The unit plot size 
was 2 x 1.2 m (2m long 6 rows with 20 cm spacing). The crop was protected from BpLB disease by 
spraying with Tilt 250 EC. The fungicide was applied 3-4 times @ 1 ml/litre of water, commencing 
from 35-40 days after sowing at 12-15 days intervals. Disease severity was scored three times on 
double-digit scale (00-99) and converted to % DLA and AUDPC was determined. Yield losses due to 
late planting (terminal heat stress) and BpLB were calculated. 
Significantly higher disease severity was observed in unsprayed plot compared to sprayed plot. Late 
sowing showed higher disease severity than timely sown condition. The variety Sonalika showed the 
highest disease severity, which was followed by CIANO-79 under both the sowing dates. The variety 
Shatabdi showed the lowest disease severity, which was followed by BpLBSN-97, BAW 1163 and 
Chirya 7. Other genotypes exhibited more or less similar overall disease severity. Grain yield of wheat 
varied significantly among genotypes and between fungicide protections. The variety Shatabdi gave 
the highest grain yield which was almost similar to BAW 1163, BAW BAW 1135 and BAW 1143, 
while the lowest grain yield was recorded in Sonalika followed CIANO-79. The lines BAW 1161, 
BpLBSN-97 and BpLBSN-103 gave relatively higher grain yields than BAW 1151, BAW 1168 and 
Chirya 7.  However, all the lines and varieties produced lower grain yields under late sown condition.  
The reduction in yield due to late planting was found the lowest in BAW-1163 followed by Sonalika, 
BAW-1151, Chirya-7 and BAW 1161, and highest in CIANO-79 followed by BAW-1168, Shatabdi 
and BAW-1135. Yield loss due to BpLB disease was found the lowest in Shatabdi followed by BAW 
1163, BAW 1135 and BAW 1161, and highest in BpLBSN-103 followed by BAW 1151, Sonalika, 
BAW-1168 and CIANO-79. However, no yield loss to BpLB was found in Chirya-7. The reduction in 
yield due to late planting and BpLB disease together was found highest in CIANO-79 followed by 
BAW-1168 and BpLBSN-103, and lowest in BpLBSN-97 followed by Chirya-7, BAW-1143 and 
BAW 1163. In general, BpLB severity was higher and grain yield was lower under late planting 
compared to planting in optimum time. However, the reduction in grain yield due to late planting was 
more pronounced than for BpLB disease. 

Monitoring in international disease trap nurseries 
Four different disease trap nurseries were received from ICARDA-Syria under ICARDA-CIMMYT 
Wheat Improvement Program and from DWR-India through Nepal. The nurseries were planted in the 
research fields in five different locations: Dinajpur, Joydebpur, Jamalpur, Jessore and Rajshahi. 
Sowing was done in mid December according to the plan supplied for respective nurseries. The seeds 
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of each entry were sown in 1 m long single row/2rows with 30 cm spacing between entries. The 
nurseries were surrounded by spreader rows of susceptible varieties and exposed to natural condition 
of disease development. Recommended crop management practices were followed for normal plant 
growth. Modified Cobb scale (Stubbs et al. 1986) representing disease severity and reaction type was 
used for recording rust diseases. 
Yellow rust was not found and stem rust occurred with low severity, but leaf rust was observed with 
varying levels of severities. In the SAARC Nursery, leaf rust ranged from 0-40S, while it varied from 
0-60S in International Yellow Rust Trap Nursery (8th IYRTN), and 0-80S in International Leaf Rust 
Trap Nursery (5th ILRTN) and International Stem Rust Trap Nursery (9th ISRTN). In the 5th ILRTN 
wide range of variability in leaf rust reaction and severity was observed on the near-isogenic lines and 
varieties. Disease reactions varied depending on the interactions between Lr genes and the virulence 
factors present in the existing leaf rust flora population. Majority of the single leaf rust resistance 
genes showed moderately susceptible to susceptible reactions. The specific leaf rust resistance genes 
Lr9 and Lr19 and Lr28 were free from leaf rust infection in all the locations. Genes Lr3Ka and Lr37 
showed 0-tMSS reactions, and the genes Lr14b, Lr18, Lr22a, Lr29, Lr30 and Lr32 displayed 5-20% 
severity with MR-MSS responses. 

Wheat rust surveillance in Bangladesh  
A field survey was conducted in the major wheat growing areas of Bangladesh to assess the prevalence 
of wheat rusts. Two hundred and thirty two farmers, fields and trial sites were investigated in the 
current season. Altogether seven different varieties were observed during the survey. The survey work 
was conducted through collaborating different stations of WRC: Dinajpur, Joydebpur, Jessore, 
Jamalpur, Rajshahi and Ishurdi. 
2014 was a favourable year for wheat rusts in Bangladesh. It was exceptional in the respect that all 
three rusts were recorded on the survey. Leaf rust was most frequent with much higher disease 
pressure than in previous years. Leaf rust was very widely distributed, being present throughout the 
wheat growing regions of Bangladesh. Almost 90% of the sites surveyed (n=197) had leaf rust, and 
50% of these showed moderate (20-40%) to high (>40%) severity. Timely (15-30 November) planted 
crops largely escaped or had less disease compared to those planted late in the season. Highest disease 
severity was recorded in the north-west and western wheat growing areas of the country. The popular 
variety Prodip was notably susceptible to leaf rust and seriously affected under late sown conditions 
with MS-S type reactions, whereas BARI Gom 25 and BARI Gom 26 displayed low disease severities 
with MRMS-MSS responses. Other four varieties, namely Shatabdi, Bijoy, BARI Gom 27 and BARI 
Gom 28 were free from leaf rust infection Stem rust was putatively recorded in Jamalpur and Jessore 
and later, clear symptom of the disease with susceptible reaction was observed at WRC, Dinajpur. 
Only low severity and incidence were recorded. The disease was observed on few lines in the rust trap 
nurseries from ICARDA, but not in any other cultivars or lines. These would probably represent the 
first stem rust records in Bangladesh in three decades. Yellow rust was recorded only at WRC, 
Dinajpur. The disease was found on the rust susceptible check variety Morocco in a trial plot. Yellow 
rust is infrequent in Bangladesh, but does occur sporadically. 

Farm Mechanization 
Fine tuning of power tiller operated bed planter  
A power tiller operated bed planter has been improved with locally available materials in RWRC, 
Rajshahi. The bed planter was fine tuned with the introduction of operator’s seat, attachment of 
especial size pulley for rotary speed increase and introduction of inclined plate seed meter for various 
crop planting. The operator can drive it in ridding position. It solved the problem of long distance 
travel and enhances adoption considering the added advantage of easy comfortable operation. The size 
of pulley was 8.5”. Power transmission chain of the bed planter was divided into two parts avoiding 
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shaking of chain during over come land boundary (aiel). A Saifeng type bed planter also developed 
first time at Rajshahi. Earlier only Dongfeng type bed planter was available. The bed planter formed a 
trapezoidal shape raised bed and can perform seeding and fertilizing operations on the top of the bed 
simultaneously in one operation. The bed planter is to be attached behind the power tiller (these are 
readily available in Bangladesh with reports of up to 700,000 within the country). 
The seeding quality of the planter has been improved with the introduction of inclined plate seed meter for 
seeding wheat, maize, rice, sesame, jute, pulses and other small seeds. The implement comprises of four 
major components, namely- rotary tilling part, furrow opener, seeding unit with metering mechanism and 
bed shaper. This configuration is suitable for seeding on permanent bed also. Performance of the implement 
was tested for wheat, maize, mungbean and rice cultivation. The uniformity of maize seed spacing was 86-
95%. The density of rice and wheat residue were 1.8 t/ha and 1.6t/ha in the tested plot, respectively when 
seeding on permanent bed. After initially forming the bed, an additional advantage was that reshaped bed 
can be used for next crop without any further tillage operation keeping it permanent. Fresh bed saved 21.5% 
and permanent bed saved 34.1% irrigation water over conventional flood method of irrigation with less 
number of labour involvements. Water logging problem can be avoided introducing bed planting system, 
especially in rainy season crops. Bed planting allows earthing up, so no need sub sequent earthing up in 
maize cultivation. Bed planting saved 44% tillage cost compare to conventional method. Maize planting 
cost in new bed and permanent bed was 63.0% and 72.5% less than conventional seeding method. Average 
wheat yield was 4.8 t/ha for bed planting and 3.6t/ha for conventional planting. Water saving was 31%. 
There are about 5764 ha lands under bed planting system. For maize, earthing up is not needed. Maize 
planting cost in new bed and permanent bed was 63.0% and 72.5% less than conventional seeding method. 

Adoption of power tiller operated seeder (PTOS) in rice-wheat cropping system 
Power tiller operated seeder (PTOS) is called minimum tillage seeder and it is being used for different 
crops seeding along with seed bed preparation. It works as shallow tiling, fertilizing, seeding in line, 
seed covering and land leveling at a time maintaining the standard agronomic practices. It tills upper 
part of the soil which is less than 15% of tilling zone. The seeder was demonstrated in different 
locations in the farmer’s field of Dinajpur, Thakurgaon, Panchagarh and Rajshahi area 2013-14. 
Recommended basal dose of fertilizers were broadcasted over the land surface before seeding 
operation. During pulses seeding, TSP was applied along with seeding operation through the machine. 
Wheat, maize, and lentil planted after rice harvest and mungbean, sesame, jute planted after wheat 
harvest. The density of rice residue was 0.9-1.5 t/ha. 
PTOS performed seeding operation minimizing 7-9 days turn-around time utilizing the residual soil 
moisture. It maintained uniform seeding depth; uniform seed distribution and better seed soil contact 
which transfer soil moisture to seeds quickly for enhance better plant establishment and yield. 
Application of irrigation water was faster than conventional method. Minimum tillage by PTOS saved 
irrigation water for wheat, maize and rice 14.9%, 5% and 30%, respectively compare to traditional 
irrigation method of crop cultivation. In dry surface condition of rice field no crack formation on the 
surface but in conventional puddling plots surfaced cracked. It is environment friendly, minimum 
disturbance soil and saved diesel fuel 94 lit./ha/yr. Minimum tillage 44% less CO2 emission into the 
atmosphere which less polluted the environment. Wheat yield was 25.5% higher than conventional 
method. Effective field capacity was 0.15ha/hr. Cost of wheat seeding was Tk. 1950/ha which was 
65.8% less than conventional method (Tk.5695.0/ha). PTOS covers about 4003 ha land in Rajshahi and 
Dinajpur area. There are about 730 seeders in the country which cover about 29000 ha land. Breakeven 
point of the PTOS was 4.1ha which indicated that the no loss no profit margin of the seeder annual use. 

On-farm validation of power tiller operated zero tillage planter for upland crops 
Power tillers are the common means of soil tillage and other farm operations in Bangladesh due to 
easy access in fragmented land size with affordable price. There are over 700,000 operating in 
Bangladesh. A low cost and robust two wheel tractors (12Hp) zero-till seeder has been improved with 
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inclined plate seed meter assembly in Wheat Research Centre, BARI, Rajshahi Bangladesh from 
locally available materials for seeding different kinds of seeds. This is a pull type implement hitched 
with the tractor at the drawbar point replacing the regular tilling part of it. The major components of 
the seeder are toolbar frame, seed and fertilizer box, Inverted “T” furrow opener, press wheel-cum-
furrow closer and chain sprocket arrangement for power transmission. Toolbar frame 
(670mmx1030mm) facilitated fixing different type of seed metering mechanism (Inclined plate, Flute 
type, cup feed, star wheel peg type) with furrow openers for maintaining standard agronomic spacing. 
Furrow opener (50mmx10mm) was made from used car leaf spring. A set of press wheel 
(275mmx45mm) was attached with toolbar frame for closing the seeding open furrow for better seed 
soil contact as well as controlling the depth of seeding. This improved no-till seeder was intensively 
used in the farmer’s field for wheat, maize, pulses and rice establishment. 
The seeder worked effectively through high density rice and wheat residue (1.6 - 2.4t/ha) without jam 
as there are sufficient clearances between toolbar frame and ground surface. The seeder can pull 4 
tines in soft and medium hard soil but 3 tines for hard soil. The seeder was capable to apply seed and 
fertilizer in an opening slit of width 30mm and depth 60mm. The planting depth, row spacing and seed 
rate can be adjusted according to standard practices. Before seeding, roundup herbicide was applied to 
kill existing weeds. No till condition, wheat was less lodge compare to conventional planted wheat. 
No-till farmers saved fuel 94lit./ha/yr, plant establishment cost 50-65%, and minimizing the average 
turnaround time 9-10 days between the two crops. The seeder is low cost (US$ 400-450; without 
power unit), lighter in weight and local manufacturer can fabricate complete set of zero-till seeder 
within short period of time easily. The effective area coverage and planting cost by the seeder was 
0.13ha/hr and Tk.1900.0/ha (US$ 24.4/ha), respectively. The breakeven point of the seeder is 4.0 
ha/year. Fertilizer management, weed control and selection of right crop variety with proper crop 
rotation are the key issue for adopting this new technology. Farmers have started adoption of this 
seeder for wheat, maize, chickpea, lentil and mungbean cultivation. 

Technical backup to manufacturers for machinery development and fine tuning 
Farmers demand for low cost quality machines especially seeding devices for quick finishing of their 
planting jobs. To overcome this drawback, a programme was undertaken with the objectives to assist 
the manufacturers in fabrication of quality and demand oriented machinery with competitive price, 
demonstrate machinery functional parts for better understanding and organize practical training to 
participating key technical staff of manufacturers 
Group meeting and orientation of technical staff of machinery manufacturers improved understanding 
about seeding implements. Flute type and inclined plate seed metering dye was produced by the local 
manufacturer successfully. Machine can be fabricated within short period of time. Nine manufacturers 
from Dinajpur, Bogra, Rajshahi, Jamalpur and Chuadanga were involved. 

Technology validations and transfer 

Transfer of variety and management technologies 
The average wheat yield in research station is around 4.5 t/ha, but national average yield is around 3.04 
t/ha. This huge yield gap is mainly due to inadequate technology adoption. In this situation, technology 
transfer activities are to be expedited to increase wheat yield. Therefore, technology transfer activities 
through demonstrations, trainings, workshops, field days, publications in press and electronic media were 
undertaken by WRC to enhance technology adoption, get feedback from farmers and extension officials 
and increase wheat yields reducing yield gap by minimizing farmers’ knowledge gap. 
One thousand six demonstrations were conducted with four wheat varieties viz., BARI Gom 25, 
BARI Gom 26, BARI Gom 27 and BARI Gom 28 in the farmers’ fields of 8 agricultural regions 
in 2013-14. The mean yield of the demonstrations conducted by DAE of all four varieties was 
3899 kg/ha. BARI Gom 26 produced the highest yield (3998 kg/ha) but statistically similar with 
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all other varieties. The mean yield of the demonstrations conducted through OFRD, ARS, 
WRC, CSISA and NGOs of all 4 varieties was 3930 kg/ha. The highest mean yield was 
recorded in BARI Gom 28 (4117 kg/ha) followed by BARI Gom 26 (3913), BARI Gom 25 
(3866 kg/ha) and BARI Gom 27 (3823 kg/ha). The highest mean yield was obtained from 
Jessore region (4226 kg/ha) followed by Rajshahi region (3986 kg/ha) and ‘other’ regions (3897 
kg/ha). Yield of these three regions are statistically similar but was significantly higher than 
Mymensingh (3469 kg/ha), Barishal (3578 kg/ha) and Rangpur (3625 kg/ha) regions. The mean 
yield was 3915 kg/ha of demonstrations conducted through all organization (DAE, OFRD, ARS, 
WRC, CSISA and NGOs) and all locations. The highest mean yield was BARI Gom 28 (4001 
kg/ha) followed by BARI Gom 26 (3956 kg/ha). BARI Gom 25 was the most stable genotype 
over changes of production environments; however, BARI Gom 27 was the most sensitive one. 
The demonstration farmers have preserved 95426 kg (80579 + 14847) of seeds of the new 
varieties. The highest seed stored (24485 kg) in Jessore region followed by Rajshahi region 
(23423 kg). In total 50050 farmers of the same and neighbouring villages visited the 
demonstrations and expressed their interest to collect seeds of new varieties in next year. The 
results demonstrated that all of latest four new varieties (BARI Gom 25, BARI Gom 26, BARI 
Gom 27 and BARI Gom 28) were preferred by the farmers. This will help increase yield and 
varietal diversity of these varieties in those areas. 

Block demonstration for reducing yield gap  
New wheat varieties, viz., BARI Gom 25, BARI Gom 26, BARI Gom 27 and BARI Gom 28 were 
demonstrated in two acre blocks (each variety in 50 decimal) at farmers’ field of Dinajpur, 
Thakurgaon, Rajshahi, Jessore, Tangail and Jamalpur. Twenty five kilogram seeds of each variety 
and recommended dose of fertilizers were supplied to each farmer of those villages for 
establishing the demonstration with the condition of preserving and selling the product as seeds 
only. The scientists of WRC helped them update their knowledge regarding good seeds, good 
varieties, optimum seeding time, optimum doses of fertilizers, irrigations and other management 
practices through training and field visits to maximize the yield of the new varieties of wheat. 
Seeding of the demonstration plots was done during 20 November to 05 December 2013. 
Signboards were placed in all demonstration plots. The data on yield of demonstration plots and 
seed preservation were taken. The yield of wheat that was received by farmers with their own 
management practices was also taken to quantify the yield gap between the WRC recommended 
practices with the farmers’ practices. 
The highest mean yield over locations was recorded in BARI Gom 26 (4075 kg/ha) followed by BARI 
Gom 28 (3934 kg/ha). The mean yield of wheat under farmers’ own input and management practices 
was 3021 kg/ha. The difference between these two yields (yield gap) was highly significant. So, the 
result indicated that yield gap between block demonstration in farmers’ field and neighbouring 
farmers’ fields yield can remarkably be eliminated using good seeds of good varieties, seeding in 
optimum time and using recommended fertilizers, irrigations and other management practices. The 
participating farmers were very much interested to cultivate new varieties of wheat and they also 
preserved a lion-share of their harvest as seeds. 
Field days were also organized in those demonstrations where hundreds of farmers, DAE personnel 
and public representatives participated. Participating farmers in the field days were also very interested 
to collect the seeds of those new varieties for next years. Many of the farmers requested for seeds of 
BARI Gom 26 and BARI Gom 28. So, it is expected that block demonstrations will help rapid 
popularization and dissemination of new wheat varieties through farmer to farmer seed spread. 
Actually the yield gap is mainly due to difference in management practices and use of different 
varieties. Adoption of new varieties and use of proper irrigation, fertilizer, and other essential inputs 
for wheat cultivation will lead to significant reduction of yield gaps. 
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Training 
Farmers, Government and NGO personnel were trained to make them familiar with the new wheat 
varieties, modern crop management practices, seed preservation techniques and mechanization in 
wheat cultivation. Training programmes for farmers, extension officers, young scientists, WRC field 
staffs, NGO personnel and others were conducted through audio-visual aids, demonstrations, lectures, 
group discussions, training classes, field days, motivational tours etc. by wheat scientists. 
A total of 4218 personnel from different organizations attended training programmes of Wheat 
Research Centre given in different aspects during 2013-14.  Out of those, farmers were 3291, 
SAAO/SSA/SA and NGO’s field staff 927 were trained on wheat technologies and 78 were extension 
and NGO Officers were also present as observer. Trainings were imparted on new wheat variety 
demonstration, dual-purpose triticale variety demonstration, wheat improvement, wheat research 
management, seed production and preservation technologies, etc. 

Workshop   
WRC organized two workshops during 2013-14 on different aspects of wheat production with farmers, 
researchers, DAE, SCA, BADC and NGO personnel. One workshop on “Role of wheat in food 
security of Bangladesh” was held at WRC, Dinajpur in March, 2014 and another “Pre-review 
workshop” was also held at WRC, Dinajpur in May, 2014. A total of 102 participants attended the 
workshops. 
In these workshops, present situation, prospect and constrains of wheat production in the country were 
discussed. The participants have made some suggestions regarding improvement of wheat and WRC 
activities. Their suggestions were critically discussed with the researchers and research programmes 
were undertaken accordingly. Through these workshops research programmes were improved, linkage 
among different organizations became strong and information on new varieties and latest production 
technologies were transferred. 

Field day and visits 
A group of scientists and DAE personnel visited the demonstrations and seed production plots several 
times and were impressed to see the plots. A good number of visitors both from home and abroad also 
visited the on-station and on-farm activities of WRC. Students from different college and universities, 
Imams from greater Rangpur region also visited the WRC. WRC technologies were presented to them 
during their visit. Sixty-seven field days were organized throughout the country in seed production and 
demonstration plots where about 5390 farmers and 288 DAE, NGO & related personnel and 16 local 
people representatives were present in the field days. 

Conclusion 
Rangpur, Rajshahi and Jessore regions had higher yields than other regions. In most cases this was due 
to optimum time of seeding. Although there were some variations in yields among the genotypes, the 
farmers preserved seeds of all new varieties for next year. This will increase wheat yield and varietal 
diversity which are also important from the view point of disease epidemic. BARI Gom 26 was found 
the most stable and BARI Gom 27 was the most responsive genotypes to changing production 
environments. Yield maximization demonstration in large plots in farmers’ fields proved that near 
about one ton yield can be increased in farmers’ field by using good seeds of new varieties, 
recommended fertilizers and irrigation, etc. BARI Gom 26 gave significantly higher yields over BARI 
Gom 27 in large plot demonstrations. Good quantity seeds of four new varieties have been made 
available to the farmers through different technology transfer activities. This will help rapid 
dissemination of new wheat varieties. 
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Maize 
Varietal Improvement 
Maintenance and characterization of new exotic inbred lines of maize 
Inbred lines are the prerequisite for hybrid seed production. Characterization of inbred lines is 
important to identify a particular line for its different characters to use them in hybrid development and 
maintenance for purity. The experiment was conducted with 75 exotic inbred lines received from 
CIMMYT. Each inbred lines were selfed by hand pollination producing enough seeds, and the seeds 
were preserved separately for future breeding program. 

Maintenance and seed increase of selected maize inbred lines  
Fifty six local inbred lines (Set I), eleven Quality Protein Maize (QPM) inbreds (Set II) and six non-
QPM CIMMYT inbreds (Set III) were selfed to maintain and seed increase of the lines. After harvest, 
selfed ears were selected and shelled individually and stored for using them in the future breeding 
program. 

Development of base population in maize 
The experiment was conducted with balanced bulk seeds of 5th cycle selection of two groups, each 
contained 125 selected ears based on (i) medium height and high yield goal & (ii) early and dwarf for 
the development of elite source population in maize locally. Individual plant was selected from each 
group at the beginning of flowering stage according to the goal. Each selected plant in each group was 
selfed for the purpose of next cycle of selection. Finally 200 ears were selected (100 from each group) 
and preserved carefully. The balanced bulked seeds of these two populations would be grown 
separately in the next coming season for doing the same activities and a part from each group would be 
used for recycling in isolation to develop superior elite inbred lines locally. 

Recycling for development of inbred lines of maize 
Inbred line development is perquisite for varietal improvement of cross pollinated crops particularly in 
maize. Superior inbred lines are desirable for development of better quality hybrid. Extraction of 
superior inbred lines through recycling is a common technique in maize breeding program. To achieve 
the objective, three high yielding commercial hybrids viz. Titan (Set I), 9120 (Set II) and American 
Popcorn (Set III) were recycled to develop new inbred lines. Therefore, the materials were advanced to 
S1 generation from S0. Finally 30, 35 and 30 selfedears (S1) were selected from Set I, II and III, 
respectively. 

Advancing S1 to S2 generation of maize 
The balanced bulk seeds of S1 lines of Set I (Pinacle), Set II (981), Set III (Local hilly germplasm), Set 
IV (Pop Corn Nepal), Set V (Arun-4,) Set VI (Seed a new-Sweet corn) and Set VII (BARI sweet corn) 
were advanced to S2 generation in order to develop superior inbred lines. Variations were observed in 
different morphological traits among the S1 lines in each set. The selected plants were selfed and finally 
46, 35, 127, 35, 30, 35 and 25 selfed ears were selected from Pinacle, 981, Local hilly germplasm, 
Popcorn Nepal, Arun-4, Seeda new and BARI sweet corn 1, respectively. Selected ears were dried 
properly and kept them separately in store for advancing them to S3 generation in the next rabi season. 

Advancing S2 to S3 generation of field corn 
The balanced bulk seeds of S2 lines of set I (Pioneer) and set II (981) were advanced to S3 generation 
in order to develop superior inbred lines. Each set contains thirty S2 lines. Variations were found 
among the S2 lines for different traits. The selected S2 plants in each line of each set were selfed. 
Finally 130 and 134 selfed ears were selected from set I and set II, respectively and stored separately 
for advancing them to S4 generation following ear to row method in the next rabi season. 
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Advancing S3 to S4 generation of popcorn, baby corn and field corn 
Twenty S3 lines of Thai popcorn, twenty eight of popcorn burst, thirty eight of Victory Super-baby 
corn, forty three of KH101-baby corn, thirty one of 7074-field corn, twenty five of 962-field corn, 
sixty seven of 981-field corn and forty of hilly germplasm were advanced to S4 generation in order to 
develop superior inbred line(s). Variations were found among the S3 lines for different characters. 
Selected S3 plants were selfed in each line in each set. The S4 seeds from selfed plants were stored for 
advancing them to S5 generation in the next rabi season. 

Advancing S4 to S5 generation of field corn 
Eight sets of S4 lines balanced bulk seeds of field corn varieties viz. 900 MGold, Pacific-60, Uttaran-2, 
QY-11, Shampan, NT 6323, Pinacle and Wang-11 were advanced to S5 generation in order to develop 
superior inbred lines. Variations were found among the S4 lines in each set for different traits. The 
selected S4 plants in each set were selfed. Finally 138, 138, 120, 157, 226, 214, 137 and 390 selfed ears 
were selected from 900 MGold, Pacific-60, Uttaran-2, QY-11, Shampan, NT 6323, Pinacle and Wang-
11. Selected materials were stored separately for advancing them to S6 generation following ear to row 
method in the next rabi season. A part of the materials would also be used for making sister line 
crosses and line×tester crossing. 

Advancing S4 to S5 generation of baby corn and pop corn 
Two sets of S4 lines of baby corn and pop corn commercial hybrids (BCP-271 and Pop P-622 
respectively), were advanced to S5 generation in order to develop superior inbred lines in baby corn 
and popcorn. Variations were found among the S4 lines in each set for different traits. The selected S4 
plants in each set were selfed. Finally 183 and 332, selfed ears were selected from babycorn and 
popcorn materials. Harvested materials were stored separately for advancing them to S6 generation 
following ear to row method in the next rabi season. A part of the materials would also be used for 
making sister line crosses and line×tester crossing. 

Advancing S5 to S6 generation of field corn 
Forty five S5 lines recycled from NK46 and twenty two S5 lines from Nathsamrat were advanced to S6 

generation in order to develop superior inbred line(s). Variation was found among the S5 lines of each 
set for different traits studied. Selected S5 plants were selfed. The S6 seeds from selfed plants were 
collected and stored for further advancement. 

Advancing S6 to S7 generation in field corn and pop corn  
Thirteen S6 lines recycled from 900M and fifteen S6 lines from Popcorn burst were advanced to S7 

generation in order to develop superior inbred line(s). Variation was found among the S5 lines of each 
set for different traits. Within the lines, the variations were very low for theobserved morphological 
traits.  Selected S6 plants were selfed. The S7 seeds from selfed plants were collected and stored for 
maintenance and future use. 

Evaluation of inbred lines of maize through Line × Tester method 
Evaluation of inbred lines  using  line × tester analysis was conducted involving11 lines and 2 testers 
at BARI, Gazipur  for grain yield and its components to determine the general combining ability 
(GCA) and specific combining ability (SCA) effects and heterosis. Parents with highgca for yield (E21 
and BIL51(1), 1000 grain weight E21 and BIL51(1), grains/ear (BIL72 and BIL51(1) may be used in 
hybridization program as donor. Better performing 3 crosses BIL51(1) x BIL28, E21 × BIL95 and E04 
× BIL95 were selected to evaluate in multilocations 
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Evaluation of test cross hybrids of popcorn for yield and popping quality through Line × 
Tester method 
A Line × Tester analysis was conducted in popcorn involving 6 selected lines and 2 testers for grain 
yield, its components and popping quality to determine the general combining ability (GCA) and 
specific combining ability (SCA) effects. Highly significant genotypic differences indicated the 
presence of wide range of variability among the genotypes. The inbred parents PCB/S5-11 have been 
identified as the best general combiner due to their good combining ability effect for grain yield and 
popping quality and also their ability to transmit characters to their progenies for most of the 
characters. The crosses with high SCA effect for grain yield evolved from high × low general 
combiner parents were reveled additive × dominance type of gene action. The good combination 
crosses were PCB/S5-3×T17, PCB/S5-4×T17, PCB/S5-6×T17, PCB/S5-10×T17and PCB/S5-11×Thai 
pop could be used in future breeding program to develop high yielding popcorn hybrids with desirable 
qualities. The information on the nature of gene action with respective variety and characters might be 
used depending on the breeding objectives. 

Evaluation of test cross hybrids of popcorn through Line × Tester method 
Evaluation of S5lines  using  line×tester method involving 8 lines and 4 testers was conducted at 
BARI, Joydebpur during rabi 2013-14 in popcorn for grain yield and popping quality traits to 
determine the general combining ability (GCA) and specific combining ability (SCA) effects. Highly 
significant genotypic differences were observed indicated wide range of variability present among the 
genotypes. Parents PCB/S5-12, PCB/S5-15, PCB/S5-17, PCB/S5-30 and PCB/S5-39 could be used for 
obtaining yield as well as popping quality. The crosses with high SCA effect for grain yield evolved 
from high × low general combiner parents were reveled additive × dominance type of gene action. The 
cross combinations PCB/S5- 13×T8, PCB/S5- 15×Thai, PCB/S5-16×Thai, PCB/S5-17×T17, PCB/S5-
25×T2, PCB/S5-30×8, PCB/S5-30×T17 and PCB/S5-39× Thai possessed high means for quality traits 
and SCA values might be used for obtaining high yielding quality pop corn hybrids. The information 
on the nature of gene action with respective variety and characters might be used depending on the 
breeding objectives. 

Evaluation of inbred lines of maize through Line ×Tester method 
Early generation evaluation of maize inbred lines through line × tester method was conducted at 
Regional Agricultural Research Institute, Rahmatpur during rabi 2013-14 in maize involving 12 S4 
lines and 2 testers for grain yield, yield components and other characters to estimate the general 
combining ability (GCA) of the lines and specific combining ability (SCA) effects of the crosses. 
Highly significant genotypic differences were observed indicating wide range of variability present 
among them. The crosses with high SCA effect for grain yield evolved from high × low general 
combiner parents were reveled additive x dominance type of gene action. The cross combinations E-
7 X BIL-29, E-11 X BIL-29, E-10 X BIL-28 and E-9 X BIL-28 with high positive SCA effect 
having high mean values might be used for obtaining high yielding hybrids. However, the 
information on the nature of gene action with respective variety and characters might be used 
depending on the breeding objectives. 

Evaluation of advanced lines of maize through Line × Tester method 
Evaluation of S4 lines of NK46 by using  line × tester method was conducted at Regional Agricultural 
Research Institute,Hathazariin maize involving 18 lines and 2 testers for grain yield and its 
components to determine the general combining ability (GCA) and specific combining ability (SCA) 
effects. Highly significant genotypic differences were observed indicated wide range of variability 
present among the genotypes. Non-additive gene action was predominant. Four lines for days to 
tasseling, one for days to silking, two for plant height, one for ear height, three for 1000- kernel 
weight, and four lines for yield were found with significant GCA effects in desired direction. For days 
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to tasseling, days to silking, plant height and ear height none of 36 cross combinations showed 
significant SCA effects. For yield two crosses showed significant positive SCA. Finally five lines 
namely, NK46 S4-2, NK46 S4-13, NK46 S4-18, NK46 S4-43 and NK46 S4-44 were selected for 
further breeding program analyzing GCA and SCA for different characters studied. 

Study of combining ability and heterosis in maize (Set I) 
The experiment was conducted at BARI, Gazipur. Combining ability effects were estimated for grain 
yield and some important agronomic characters of maize in a 7X7 diallel analysis excluding 
reciprocals. The variances for general combining ability (GCA) were found significant for yield, days 
to pollen shedding, days to silking and ear height, while it was found non-significant for plant height 
and no. of kernels/ear. Non-significant general combining ability (GCA) variance for plant height and 
no.of kernels/ear suggests that these two traits were predominantly controlled by non-additive type of 
gene action. Specific combining ability (SCA) was significant for all the characters except yield and 
days to silking. Non-significant SCA variance for yield and days to silking suggests that these two 
traits were predominantly controlled by additive type of gene action. Only in days to pollen shedding 
and ear height both GCA and SCA variances were found significant indicated the presence of additive 
as well as non-additive gene effects for controlling the traits. However, relative magnitude of these 
variances indicated that additive gene effects were more prominent for all the characters studied except 
days to silking. Parent P7 was the best general combiner for both high yield and earliness and parent P1 
for dwarf plant type. Two crosses (P1× P2 and P4×P6) exhibited significant and positive sca effects for 
grain yield involved low x average and average x average general combining parents. The range of 
heterosis expressed by different crosses was from -65.83 to 21.26 percent and –17.85 to 8.22 percent, 
respectively, for grain yield and days to silking. The better performing three crosses (P4× P6, P5× P7 
and P6× P7) can be utilized for developing high yielding hybrid varieties as well as for exploiting 
hybrid vigour. These crosses also need to be evaluated in multilocations. 

Study of combining ability and heterosis in maize (Set II) 
The experiment was conducted at BARI, Gazipur.Heterosis and combining ability was studied for 
days to 50% tasseling, days to 50% silking, plant height, ear height, days to maturity, 1000 kernel 
weight and kernel yield in a diallel cross involving seven elite maize inbred lines. Variance due to 
GCA and SCA were highly significant for the characters studied, indicating both additive and non-
additive type of gene action were important for controlling the traits. Predominance of additive gene 
action was observed for all the traits except yield. Parent P2, P5 and P6 were excellent general 
combiners for earliness and short plant. The parent P4 and P7 exhibited good general combining ability 
for yield. Estimation of heterosis was carried out using two commercial varieties e.g. BHM 9 & 900 
M gold. When standard commercial check 900m Gold was used, the percent heterosis for kernel yield 
varied from -69.09 to 20.22%. Among the 21 F1s, four crosses exhibited significant positive heterosis 
for kernel yield. The highest heterosis 20.22% was exhibited by cross P4×P7 followed by P6×P7 
(13.38), P3×P7 (11.12) and P1×P5 (8.23) . When we estimated with BHM 9 as check, the percent 
heterosis for kernel yield varied from -61.98 to 14.54. Two crosses exhibited significant positive 
heterosis for kernel yield. The highest heterosis 14.54 was exhibited by cross  P4×P7 followed by 
P6×P7(8.23).The crosses showing significant positive sca values could be used for variety 
development after verifying them across the agro-ecological zones of Bangladesh. 

Study of combining ability and heterosis studies in maize (Set III) 
The experiment was conducted at BARI, Gazipur.Combining ability and heterosis was studied in 7 × 7 
diallel cross in maize for grain yield and yield contributing characters.Significant general and specific 
combining ability variances were observed for all the characters studied. Significant estimates of GCA 
and SCA variances suggested the importance of both additive and non-additive gene actions for the 
expression studied traits.In these studies, variances due to sca were higher than gca for all character, 
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which revealed the predominance of non additive gene action (dominance and epistasis) for 
controlling these traits. Parents P1 and P4 was excellent general combiner for earliness, P4 for short 
height and P4 and P6 for kernel weight. The parents P4 and P6 having good combining abilities for 
yield. Heterosis estimation was carried out using two commercial varieties NK40 and 900MG. When 
standard commercial check Nk40 was used, the percent heterosis for kernel yield varied from -51.39 to 
12.53%. Among the 21 F1s, 3crosses exhibited significant positive heterosis for kernel yield. The 
highest heterosis was exhibited by the cross P4×P6 (12.43%), P6×P7 (10.89%) and P2×P3 (9.87%) 
respectively. When we compared with 900MG as check, the percent heterosis for kernel yield varied 
from -53.73 to 7.01%. Among the 21 F1s, none of the crosses exhibited significant positive heterosis 
for kernel yield.  The highest heterosis was exhibited by the crosses P4×P6 (7.01%), P6×P7 (5.55%) 
and P2×P3 (4.57%). The crosses showing significant positive SCA values could be used for variety 
development after verifying them across the agro-ecological zones of Bangladesh. 

Study of combining ability and heterosis in maize (Set IV) 
The experiment was conducted at BARI, Gazipur.Combining ability for grain yield and yield 
components were evaluated in a 7×7 diallel fashion using water logged tolerant maize in normal 
condition. Significant general and specific combining ability variances were observed for some of the 
characters. The parental line W3 was found to be best general combiner for yield. The good combiner 
parents for different traits could be used in hybridization to improve yield as well as with desirable 
traits as donor parents for the accumulation of favorable genes. Among the studied hybrids, the crosses 
W1xW6   and W4xW5 exhibited highest heterosis. The significant positive SCA of crosses could be 
used for commercial variety development after verifying them. 

Evaluation of modified single cross hybrids of pop corn 
Thirty modified single cross hybrids of pop corn were evaluated at BARI, Joydebpurfor yield, yield 
contributing traits and popping quality. From the overall performance seven hybrids (PCB/S4-
25×PCB/S4-15) ×Thai/S2-8, (PCB/S4-14×PCB/S4-25) ×Thai/S2-10,(PCB/S4 
-15×PCB/S4-14)×Thai/S2-16,(PCB/S4-25XPCB/S4-15)×Thai/S2-18,(PCB/S4-10×PCB/S4-12)×Thai/S2-
23, (PCB/S4-25×PCB/S4-30) ×Thai/S2-25 and (PCB/S4-30×PCB/S15) ×Thai/S2-29 were found 
promising for grain yield as well as popping quality and selected for further evaluation in large plot at 
different locations. 

Evaluation of modified top cross hybrids of pop corn 
Eighteen modified top cross hybrids of pop corn were evaluated at BARI, Joydebpur for yield, yield 
contributing traits and popping quality. Considering overall performance, four hybrids [(PCB/S4-
14XPCB/S4-25)XThai; (PCB/S4-1X PCB/S4-17) XThai; (PCB/S4-25XPCB/S4-17)XThai and (PCB/S4-
17XPCB/S4-16)XThai] were found promising for grain yield as well as popping quality and selected 
for further evaluation in large plot at different locations. 

Evaluation of sister line crosses of baby corn 
An experiment was carried out at BARI, Joydebpur during rabi 2013-14 with 34 locally developed 
sister line crosses of baby corn to test their performance and select better one(s). Seven crosses, VS/S2-
2×VS/S2-5, VS/S2-4×VS/S2-5, VS/S2-27×VS/S2-25, VS/S2-28×VS/S2-11, VS/S2-43×VS/S2-2, VS/S2-
43×VS/S2-42 and VS/S2-44×VS/S2-30 were selected based on number of cobs per plant and green 
fodder yield and other desirable agronomic traits. 

Evaluation of single cross maize hybrids  
An experiment was carried out at RARS, Ishwardi during rabi 2013-14 with 25 locally developed 
single cross maize hybrids and 2 local checks viz, BHM7 and BHM9 to  test the performance of 
locally developed hybrid and select better one(s). Two crosses were found promising and selected for 
the evaluation in multilocation. 
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Evaluation of single cross maize hybrids 
An experiment was carried out at Joydebpur during rabi 2013-14 with 19 locally developed single 
cross maize hybrids and 3 checks viz, BHM 9, 900M and BHM 7 to test the performance of locally 
developed hybrid and select better one(s). Three crosses 900M/S4-12×BIL-28, 900M/S4-2×BIL-110 & 
900M/S4-12×BIL-110 showed numerically higher yields than all check varieties. Among the check 
BARI Hybrid Maize 9 (BHM 9) produced higher yield. Highly significant negative heterosis for plant 
and ear height and highly significant positive heterosis for ear diameter, row per ear and kernel per 
row was observed in the cross 900M/S4-12×BIL-110. 

Evaluation of promising single cross field corn hybrids at different locations 
Locally developed twenty one single cross maize hybrids along with three checks BHM9, BHM7 and 
C-6485 were assessed genotype environment interaction (GEI) and stability at five environments 
(Hathazari, Jessore, Ishurdi, Jamalpur and Rahmatpur) in Bangladesh during rabi, 2013-14. The 
AMMI model (additive main effects and multiplicative interaction) was used to assess the additive and 
multiplicative effects of the interaction. Significant variation for genotypes (G) and environment (E) 
were found for all the characters.  All the genotypes showed different response of adaptability under 
different environmental conditions. Considering the earliness, plant and ear height, yield and stability 
parameters, among the hybrids, T8 (E34×E16), T9 (E39×E17), T13 (E39×E35) and E18 (E28×E16) 
may be selected for large plot observation trial but T1 (E21×E20) could not selected due to poor husk 
cover though it was highest yielder. 

Demonstration trials of BARI hybrid maize in Rangpur, Kurigram, Nilphamari and   
Lalmonirhat 
The demonstration trials with varing land areas were conducted with BARI hybrid maize 7 and BARI 
hybrid maize 9 at farmer’s field in four different northern districts viz. Rangpur, Kurigram, Nilphamari 
and Lalmonirhat under IAPP project for showing the performance of BARI maize hybrids and 
recommended technologies and also to popularize the varieties to the farmers in these areas during rabi 
2013-14. The crop was grown using recommended management technologies. Yield was recorded 
from demonstration and neighbouring plots. Grain yield of BARI hybrid maize 9 ranged from 7.33 to 
10.87 ton/ha. Among the four districts higher grain yield was obtained in Rangpur. Higher average 
yield (8. 84 ton/ha) was obtained from BARI hybrid maize 9 over NK 40 (8.70 ton/ha). Farmer’s 
showed their interest on BARI maize hybrids, but seeds are not available. 

Comparative yield trial of imported and local hybrids of maize 
Imported seeds are the main seed source of maize cultivation in Bangladesh. Hybrids maize seeds are 
imported by different seed companies every year and these are very much popular amongst the maize 
growers community. The present study assessed genotype × environment interaction and stability for 
grain yield, days to tasseling, days to silking, plant height and ear height with thirty two hybrids across 
four different locations (Gazipur, Jamalpur, Rahmatpur and Burirhat) of Bangladesh during 2013-14. 
The AMMI model (additive main effects and multiplicative interaction) was used to analyze the 
genotype-environment interactions over four locations to select the hybrid having higher yield and 
other potential attributes. Significant variation for genotypes (G), environment (E) and GEI were 
observed for the character yield. The environment of Gazipur, Barisal and Jamalpur were poor; but 
Burirhat was rich for hybrid maize production. Burirhat was found highly suitable for hybrid maize 
cultivation followed by Jamalpur and Rahmatpur. Considering the mean, bi and S2di all the hybrids 
showed different response of adaptability under different environmental conditions. Miracle was the 
highest yielder and it was stable variety over all environments. Among the tested hybrids Titan, Pac 
339, PS-999, CP808 and X81 exhibited higher yielding as well as stable over all environments. 942 
and 786 were highly stable with moderate yield. 900M Gold, 9120, 8534, 8536 and 981 were the 
higher yielder but responsive to environments. 
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Comparative yield trial of imported and local hybrids in rainfed condition 
The present study assessed genotype × environment interaction and stability for grain yield, days to 
tasseling, days to silking, plant height and ear height with twenty four hybrids across three different 
locations (Rajshahi, Debigonj and Ishurdi) of Bangladesh under rainfed condition during 2013-14. The 
AMMI model (additive main effects and multiplicative interaction) was used to analyze the genotype-
environment interactions over three locations to select the hybrid having higher yield and other potential 
attributes. Significant variation for genotypes (G), environment (E) and GEI were observed for the 
character yield. The environment of Rajshahi and Debigong were poor; but Ishurdi was rich for hybrid 
maize production in rainfed condition. Ishurdi of Pabna was found highly suitable for hybrid maize 
cultivation followed by Rajshahi and Debigong. Considering the mean, bi and S2di all the hybrids 
showed different response of adaptability under different environmental conditions. Among the tested 
hybrids under rainfed condition varieties 981, NK 40 and NK 41exhibited higher yielding as well as 
stable over all environments. 8534, 942, Sunshine and Prince were highly stable with moderate yield. 

Proline and betaine reduced the damage in maize caused by NaCl induced oxidative stress 
Proline and betaine are two major organic osmolytes that accumulate in a variety of plant species in 
response to environmental stresses including salinity and have positive effects on enzyme and membrane 
integrity along with adaptive roles in mediating osmotic adjustment in plants grown under stress 
conditions. Recently, it has gain attention of their exogenous application in protecting plants against 
abiotic stress including salinity. In this study, we checked the effects of exogenous proline and betaine in 
improving enzymatic and non-enzymatic protective roles in maize.  It was found that both proline and 
betaine made significant delay in leaf water loss and breakdown of chlorophyll components and as well 
as carotenoids. They showed significant effects in reducing salt induced Reactive Oxygen Species (ROS) 
like super oxide (O2

•-)andH2O2, the peroxidation product(MDA), lepoxigenase as well as cytotoxic 
methyl glyoxal (MG) in maize seedlings.  The salinity stress significantly decreased the contents of 
reduced glutathione (GSH) and ascorbic acid (ASA), concurrently with significant increase in oxidized 
glutathione (GSSG) and dehydroascorbate (DHA). The application of proline and betaine improved the 
glutathione- and ascorbate redox state suggesting their role in reducing  oxidation of GSH and ASA. 
They increased the activities of antioxidant enzyme like superoxide dismutase (SOD), catalase (CAT), 
ascorbate peroxidase (APX), glutathione peroxodase (GPX), glutathione reductase (GR), 
monodehydroascorbatereductase (MDHAR) anddehydroascorbatereductase (DHAR). On the other hand, 
proline increased the activities glyoxalse I (Gly-I) and glyoxalase II (Gly-II) while both proline and 
betaine did not show over expression of glutathione S-transferase (GST) activity and failed to increase 
peroxidase (POD) activity at 5 and 7 day stress. Taken together, it could be suggested that both proline 
and betaine showed protective role by increasing antioxidants and detoxification enzymes. However, 
proline showed better performance than betaine. 

Protective roles of antioxidants in two differently sensitive maize inbreds under drought stress 
In this study, the level of oxidative stress and the participation of antioxidant systems were 
investigated in seedlings of two maize inbreds: E134, a relatively drought tolerant, and E142, a 
susceptible inbred subjected to water deficit for 7 days and then rewatered, to know the unveil 
oxidative stress tolerant mechanism under drought. The superoxide (O2

•-) generation rate, hydrogen 
peroxide (H2O2) and methyl glyoxal (MG) contents were higher throughout the drought period in 
E142. Conversely, proline accumulation was remarkably higher in E134. The reduced glutathione 
(GSH), ascorbic acid (ASA) and their redox homeostasis showed more oxidation in E142. Though the 
activities of glutathione S-transferase (GST), glyoxalase-I (Gly-I) and glyoxalse-II (Gly-II) increased 
in both inbreds, GST and Gly-II activities decreased in E142 after recovery. In case of reactive oxygen 
species (ROS) scavenging enzymes, superoxide dismutase (SOD), and peroxidase (POD) activities 
were higher in E142, while catalase (CAT) activities were higher in E134. Ascorbate peroxidase 
(APX) and glutathione peroxidase (GPX) activities induced in both inbreds under drought, they 
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decreased in recovery. Glutathione reductase (GR) activity was higher in E134, contrary, DHAR 
activity being higher in E142. Chlorophyll and carotenoids recovery was higher in E142. Interestingly, 
both peroxidation product (MDA) and lipoxigenase (LOX) activity were lower in E142. Taken 
together, the non-enzymatic antioxidant system was stronger in E134, however, the higher SOD and 
POD, APX and GPX in E142 might involve cellular protection from oxidative damage and lower 
MDA might be due to lower activity of LOX. 

Purification of Glyoxalase-I and Catalase 
Glyoxalase-I (Gly-I) being important detoxifier of methyl glyoxal (MG) and Catalase (CAT) being the 
strongest decomposer of oxygen reactive species (ROS), this study was designed to purify very active 
Gly-I and CAT. Last year Gly-I and CAT activity were compared in 39 crops and among them onion 
showed the highest Gly-I activity (1.60 μmol/min/mg protein) followed by BARI sarisha-16 
(1.33μmol/min/mg protein). In case of CAT, high activity was found in seedlings onion (303.3 
μmol/min/mg protein), barley (199.2 μmol/min/mg protein) and BARI sarisha 16 (192 μmol/min/mg 
protein). Since CAT is the strongest decomposer of H2O2 and barley shows moderately tolerance to 
salinity, barley seedlings were subjected to isolate and purify. However, the recovery was very poor. 
On the other hand, Onion gly-I eluted with adjacent two bands. 

Evaluation of association mapping test-crosses under water-logging stress 

(Set I:CAAMEH-11, Set II:  CAAMEH-21, Set III: CAAMLH-11, Set IV: CAAMLH-21, Set V: 
CAAMMH-11 and Set VI: CAAMMH-21) 
Six sets of trials comprised of 728 test cross maize hybrids were evaluated at Gazipur during August 
2013 to December 2013 with the aim to select excess soil moisture tolerant maize hybrids suitable for 
Bangladesh condition. After continuous waterlogging for 7 days with a ponding depth of 10-15 cm at 
knee high stage except a few almost all the plants in all the trials did not survive. The survived 2 
entries viz 113 and 226 from trial CAAMLH-11; entry 15 from CAAMLH-21 and 8 entries viz.18, 51, 
68, 87, 139, 196, 198 and 254 from trial CAAMMH-11 will further be evaluated in waterlogging 
condition to verify the results. The survived plants exhibited brace roots and surface roots but most of 
the plants did not produce grains. 

Waterlogging donor hybrid trial (WLDHT - 14) 
Twenty maize hybrids including five local check varieties were evaluated under excess soil moisture at 
the Regional Agricultural Research Station, Jessore during the kharif season of 2013 under ATMA 
project. Significant variations were observed for kernel yield, days to tasseling, days to silking, plant 
height and ear height. None of the crosses performed better than check variety BHM 9 (4.99 t ha-1). 
Among the crosses considering yield and other traits the hybrids ZH137129 (4.49 t ha-1), ZH137128 
(4.18 t ha-1) and ZH137129 (3.97 t ha-1) were found promising and need to be further evaluated. 

Waterlogging hybrid trial (WLHT - 14) 
Sixty five maize hybrids including four checks varieties were evaluated under excess moisture stress 
condition at the Regional Agricultural Research Station, Jessore during the kharif season of 2013 
under ATMA project. Highly significant variations were observed for kernel yield, days to tasseling, 
days to silking, plant height and ear height. The hybrid ZH111910 produced the highest kernel yield 
(5.37 t ha-1). The hybrids ZH111910, ZH137124, ZH137124 and ZH137456 were found promising for 
kernel yield and other yield contributing traits and need to be further evaluated. 

Evaluation of advance stage medium yellow hybrids (AMYH-14) 
Sixty six CIMMYT developed maize hybrids and four local checks were evaluated at BARI, Gazipur, 
during rabi 2013-14. Significant differences were observed in all the characters indicated sufficient 
variability present in the tested materials for the characters studied. None of the hybrids out yielded 
any of the checks. 
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Best hybrid trials (Set I: BHT-14)       
Seventy three CIMMYT developed maize hybrids and two local checks were evaluated at BARI, 
Gazipur to test the performance of the hybrids during 2013-14 and select better one(s). Two tested 
hybrids viz. E66 (ZH111672) and E11 (ZH1235) out yielded both the check varieties namely E74 
(BHM9) and E75 (Pac339). Entry E37 (3.39 t/ha) gave the lowest yield. 

Best hybrid trials (SET II: BHT-24) 
Seventy CIMMYT developed maize hybrids and five local checks were evaluated at BARI, Gazipur 
under ATMA project during rabi 2013-14 to evaluate the performance of the hybrids. None of the 
hybrid out yielded over the check variety E73 (NK-40) but two tested hybrids viz. E23 (VH123025) 
and E32 (VH12226) gave highest yield over the four check varieties (E71, E72, E74 and E75). Entry 
E69 gave the lowest yield (2.93 t/ha). 

Production of test crosses hybrids in field corn for evaluation of inbred lines following line × 
tester method 
Five sets of field corn test crosses were made through line × tester method. Thirty S4lines from Pinacale 
(Set I) were crossed with three testers (BIL 28, BIL 79 and BIL106), ten S5 lines of commercial hybrid 
NathSamrat (Set II) were crossed with three testers (BIL 28, BIL 106 and BIL110), seven 7074/S3 
inbredlines (Set III) were crossed with three testers (BML36, BIL113 and CML425), thirty two inbred 
lines (Set IV) were crossed with two testers (BIL 79 and BIL95) and Seventeen inbred line (Set V) were 
crossed with two testers (CML425 and CML429) in Joydebpur (Set I, Set III, Set IV and Set V) and 
Rahmatpur (Set II) during 2013-2014 in order to select superior inbrd line(s) and productive crosses as 
well. The produced five sets of test crosses would be evaluated in the next rabi season. 

Production of test crosses hybrids in pop corn and baby corn for evaluation of inbred lines 
following Line×Tester method 
Test cross hybrids were produced at BARI, Joydebpurin four sets of pop corn and baby corn following 
line × tester method.  In Set-I nine S3 lines of Thai pop (pop corn) were used as female and three S6 
lines of Pop Corn Brust (PCB) were used as tester (9×3); in Set-II seven S4 lines of BCP 271 (baby 
corn) were used as female and three S3 lines of Victory Supper (baby corn) were used as tester (7×3), 
in set-III  and Set-IV eight and six S3 lines of KH 101 (baby corn) were used as female and three and 
four S3 lines of Victory Super were used as tester, respectively. Total 1.10, 1.54, 3.30 and 1.90 kg F1 
seeds were produced from Set-I, Set-II, Set-III and Set-IV respectively for different cross combination. 
These hybrids would be evaluated in the next rabi season to select promising one(s). 

Production of single cross QPM, waterlogged tolerant and field corn hybrids following diallel 
fashion 
One set of quality protein maize (QPM), one set of waterlogged tolerant and two sets of field corn 
single crosses were made  at BARI, Joydebpurfollowing 8×8, 6×6 and 7×7 (2 sets) half diallel fashions 
to generate F1’s. Seeds of each entry of each set were stored separately after selection. The produced 
three sets of single crosses would be evaluated in the coming rabi season. 

Preliminary yield trial of barley 
The experiment was conducted at BARI, Joydebpur, during rabi season 2013-14 to evaluate 8 barley 
lines. Considering plant height, yield and yield contributing characters 5 barley lines were found 
promising and were selected  for next year trial. 

Advanced yield trial of barley 
The experiment was conducted at BARI, Joydebpur, during rabi season 2013-14 to evaluate 5 barley 
lines. Considering plant height, yield and yield contributing characters 3 barley lines were selected for 
next year trial. 
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Global spring barley yield trial (1st GSBYT) 
The experiment was conducted at BARI, Joydebpur, during rabi season 2013-14 to select better 
performing barley genotypes. Considering earliness, yield and yield contributing characters 4 lines 
were selected from the 24 barley genotypes for next year trial. 

Breeder seed production of barley 
To maintain the purity of the released barley varieties, total 783 kg of breeder seed of six barley 
varieties viz. BARI Barley 1, BARI Barley 2, BARI Barley 3, BARI Barley 4, BARI Barley 5 and 
BARI Barley 6 were produced in 4 different locations. 

Breeder seed production of millets 
Breeder seed is essential for maintaining purity of the variety. Total 170 kg breeder seed of 3Kaon 
varieties (BARI Kaon1, BARI Kaon2 and BARI Kaon 3) and1 Cheena variety (BARI Cheena 1) were 
produced at three locations in last year. 

Observation trial of finger millet germplasm 
The experiment was conducted at BARI, Joydebpur, during rabi season 2013-14 to select better 
performing finger millet germplasm. Considering earliness, yield and yield contributing characters 17 
lines were selected from the 71 finger millet germplasm for next year trial. 

Observation trial of foxtail millet germplasm 
The experiment was conducted at BARI, Joydebpur, during rabi season 2013-14 to select better 
performing finger millet germplasm. Considering earliness, yield and yield contributing characters 11 
lines were selected from the 23 finger millet germplasm for next year trial. 

Observation trial of pearl millet germplasm 
The experiment was conducted at BARI, Joydebpur, during rabi season 2013-14 to select better 
performing pearl millet germplasm. Considering earliness, yield and yield contributing characters 23 
germplasm were selected from the 49 pearl millet germplasm for next year trial. 

Observation trial of sorghum germplasm 
The experiment was conducted at BARI, Joydebpur, during rabi season 2013-14 to select better 

performing sorghum germplasm. Considering plant height, yield and yield contributing characters 11 
germplasm were selected from the 40 sorghum germplasm for next year trial. 
 



 
 
 
TUBER CROPS 
Potato 
Varietal Improvement 

Hybridization in potato 
Potato is one of the most promising crops in Bangladesh due to its high productivity, short duration 
and wide adaptability. Potato research and development of HYV potato was started in 1960, its 
varietal improvement has only been limited to introduction and selection until the year 2000. Potato 
plants do not flower under the short day conditions of Bangladesh. In the recent years, hybridization 
has been made possible at the TCRC after long lasting efforts on variety selection under extended 
photoperiod and use of flower induction techniques. Several treatments like extension of photoperiod, 
brick planting, stem girdling, grafting on tomato and use of hormones, alone or in combination, have 
been found effective in inducing flowers and berry setting in potato. Hybridization was done at 
Debigonj and Gazipur using 142 genotypes and 185 varieties under 16 hours extended photoperiod to 
create variability, and for the selection of desirable genotypes. At Gazipur, 217 out of 1027 crosses 
and at Debigonj, 725 out of 1491 crosses produced berries. In total 450 g hybrid seeds were produced 
of which 110 g was at Gazipur and rest at Debigonj. 

Production of seedling tubers of the potato hybrid (F1C0) population 
Hybrid seeds which were produced in 2013-14 Gazipur and Debiganj were sown at Breeder Seed 
Production Centre, Debiganj in seedbed. Out of 200 crosses, 148 were germinated and tubers of 
germinated crosses were harvested and stored for next year observation. 

Selection of potato hybrids in subsequent clonal generations (F1C1, F1C2 and F1C3) 
Clonal selection after hybridization is a continuous process of early generation. During the selection of 
hybrid, seedling tubers of potato are subjected to further selection after field trials in each clonal generation. 
At the initial stage, clonal selection of potato is practiced only at BSPC, Debigonj due to favourable soil 
type and climatic condition. During selection planted potato clones are subjected to selection as single plant, 
plant row and single plot in subsequent clonal generations. In F1C1, F1C2 and F1C3 generations 81 potato 
clones weighing 440 kg were selected and stored at BSPC, Debigonj for further evaluation 

Preliminary yield trial with F1C4 clonal potato hybrids 
Performance of 12 clonal hybrids and two check BARI Alu-7 (Diamant) and BARI Alu-8 (Cardinal) 
were evaluated at BSPC Debiganj, Panchagarh. Among the 13 genotypes 11.95 gave the highest yield 
(59.35t/ha) and followed by 11.93 (49.54t/ha), 11.80 (49.07t/ha), 11.77 (48.41t/ha), 11.50 (47.41t/ha), 
11.68 (42.41t/ha), 11.35 (40.93t/ha) and 11.99 (39.20) and the lowest was found in 11.59 (28.56 t/ha). 
Among the genotypes 8 hybrid clones gave more yields over check variety. 

Secondary yield trial with F1C5 clonal hybrids of potato 
Performance of 7 and 10 hybrid clones of potato was evaluated with check variety BARI Alu-7 
(Diamant), BARI Alu-25 (Asterix) and BARI Alu-28(Lady-Rosetta) in Gazipur and Debigonj, 
respectively. Significant yield variation was observed among the clonal hybrids from location to 
location as well as within location. At Gazipur, among the seven hybrid clone, hybrid clone 10.58 
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produced the highest significant yield (49.35 t/ha) at 90 DAP followed by the hybrid clone 10.3 
(45.13 t/ha), 10.59 (44.54 t/ha) and 10.90 (41.57 t/ha). At Debigonj, hybrid clone 10.245 produced 
the highest significant yield (52.68 t/ha) followed by hybrid clone 10.105 (49.18 t/ha) and 10.115 
(47.92 t/ha). On an average, highest yield was produced by 10.58 (47.98 t/ha) followed by 10.59 
(44.56), 10.90 (43.92) and 10.275(43.91 t/ha).  All the genotypes produced more yield over check 
variety. Considering all the character especially tuber yield and dry matter content these hybrid 
clones were selected for further evaluation under AYT experiment 

Advanced yield trial of clonal hybrids of potato 
The AMMI model was used for evaluating tuber yield stability of eight potato genotypes in randomized 
complete block design with three replications at Bogra, Debigonj, Gazipur, Jamalpur, Jessore and 
Munshigonj during rabi cropping season in 2013-14. The objectives were to estimate the nature and 
magnitude of genotypes and environmental interaction (GEI) for tuber yield at 65 days after planting (DAP) 
and 90 DAP to identify stable potato genotypes for general adaptation and unstable genotypes for specific 
adaptation. The average tuber yield over locations at 65 DAP of the genotypes ranged from 20.52 t/ha in 
check BARI Alu-8 (Cardinal) to 27.52 t/ha in clone 9.35. In AMMI stability value (ASV) method, a 
genotype with least ASV score is the most stable; accordingly clone 9.125, followed by BARI Alu-28 
(Lady Rosetta), clone 9.91 and BARI Alu-7 (Diamant) were the most stable. Based on the genotypic 
selection index (GSI) the most desirable genotype for selection of both stability and high tuber yield is 
clone 9.125 followed by clone 9.91. These two clones, 9.125 and 9.91, were selected as early bulker and 
included in regional yield trial. The average tuber yield at 90 DAP of the genotypes ranged from 31.18 t/ha 
in check BARI Alu-28 (Lady Rosetta) to 43.8 t/ha in clone 9.35. In ASV method, clone 9.125, followed by 
check BARI Alu-28 (Lady Rosetta) and clone 9.91 were the most stable. Biplot analysis displayed that 
clone 9.44 and 9.35 and environment of Gazipur and Jessore had the great effect in the GE interaction. 
Clone 9.35 had specific adaptation with environment of Gazipur and Jamalpur. Clone 9.125, 9.91, BARI 
Alu-28 (Lady Rosetta), BARI Alu-8 (Cardinal) and clone 9.112 were located toward the center of biplot 
having zero interaction, therefore, they can be considered as stable. Based on the GSI the most desirable 
genotype for selection of both stability and high tuber yield is clone 9.125 followed by clone 9.91and 9.35. 
They were also more stable and high yielder than checks. These clones viz. 9.125, 9.91 and 9.35 can be 
evaluated in regional yield trial is the next year as high yielding table potato. 

Regional yield trial of clonal hybrids of potato 
Six clonal hybrid of potato namely 8.11, 8.37, 8.46, 8.73, 8.102 and 8.117 along with check varieties 
BARI Alu-7 (Diamant), BARI Alu-8 (Cardinal) and BARI Alu-28 (Lady Rosetta) were evaluated at six 
different agro ecological environment/locations during 2013-14 cropping season in RYT. Combined 
analysis was done to see the genotype location interaction. The significant influence was observed due to 
environmental factor of different locations on the expression of different characters of potato. The clonal 
hybrid 8.37 yielded the highest (24.17 t/ha) followed by 8.11 (22.29 t/ha), 8.102 (22.01 t/ha), 8.73 (21.52 
t/ha) and 8.117 (21.49 t/ha) at 65 DAP. At 90 DAP all hybrid clones yielded higher than the all check 
varieties in case of genotype means over locations. All the six hybrid clones found promising. So, 
considering the yield in farmers’ field trial, post-harvest processing, disease and insect data all clonal 
hybrids were recommended for release as commercial variety (s) 

Participatory variety selection of clonal hybrids 
The selected clonal hybrids with check varieties were evaluated at farmer’s field under participatory 
variety selection to understand the performance as well as farmers opinion. All the tested hybrid clones 
produced higher yield than check varieties over locations. The highest tuber yield 32.62 t/ha was 
recorded in 8.73 followed by cardinal (29.94 t/ha), 8.102 (28.29 t/ha) and 8.37 (28.03 t/ha). The lowest 
yield (23.35 t/ha) was recorded in BARI Alu-7. Considering size, shape and colour farmers showed 
their keen interest to all these clones. 
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Preliminary yield trial of exotic potato varieties in first generation for table and processing purposes 
Potato variety development through hybridization and selection is common and popular in potato growing 
countries. Nine exotic potato genotypes namely Bafana, Camel, Figaro, Forza, Modoc, Red Sunset, Teton 
Russet, Verdi and Yukon Gem with three check varieties BARI Alu-7 (Diamant), BARI Alu-25 (Asterix), 
BARI Alu-28 and (Lady Rosetta) were evaluated at Gazipur, Munshigonj, Jessore, Bogra, Debigonj and 
Jamalpur during 2013-14. The genotypes were evaluated for yield and yield components with objectives to 
estimate the nature and magnitude of GEI for tuber yield and to identify stable potato genotypes for general 
adaptation and unstable genotypes for specific adaptation. Combined analysis of variance showed highly 
significant difference between the genotypes, locations and GEI for all the characters studied. Genotype 
Bafana took the lowest time to start emergence and the emergenge (%) at 30 DAP Verdi showed the 
highest although no entry performed better than the checks. Entry Camel produced more plant height, 
number of stem per hill as well as foliage coverage. Bafana showed significantly the highest plant vigour 
followed by Figaro, Forza, Camel and Verdi. The entry Camel produced the highest yield where Modok 
produced the lowest. Verdi produced significantly the highest dry matter 22.20% followed by BARI Alu-28 
(Lady Rosetta), Figaro and Bafana at 90 DAP. All the exotic varieties were selected for further observation. 

Secondary yield trial of exotic potato varieties for table and processing purpose 
Ten exotic varieties viz. Bercelona, Caruso, Connect, Cumbia, Endeavour, Montecarlo, Rumba, 
Tomensa, YP-04-80 and YP-04-180  along with four check varieties BARI Au-7 (Diamant), BARI 
Au-8 (Cardinal), BARI Alu-25 (Asterix), BARI Alu-28 (L. Rosetta) were evaluated at six different 
agro ecological locations (Devigonj, Gazipur, Bogra, Munshigonj, Jamalpur and Jessore) during 2013-
14 for second generation trial. The genotype Bercelona produced the highest yield (59.86t/ha) at 
Devigonj. The highest dry matter percentage was found in Tomensa (24.79%) at Bogra. Considering 
the overall yield and other characters the genotypes Caruso, Connect, Rumba, YP-04-180, Tomensa 
may be selected for further evaluation in the next year. 

Advanced yield trial with exotic potato varieties for table and processing purpose 
Nineteen exotic varieties from second generation along with three checks potato varieties were 
evaluated at six locations during 2013-14. Among the nineteen genotypes, mean yield ranged from 
22.91-29.05 t/ha at 65 days after planting and 28.00-45.60 t/ha at final harvest. The dry matter of the 
tested genotypes ranged from 17.13-21.67%. Considering the mean yield performance, dry matter 
content and tuber characteristics over six locations, the genotypes were evaluated and categorized as 
table, processing and both (table and processing) purposes. The genotypes Flaminco (41.55 t/ha), 
Flova (41.57 t/ha), Gorgina (42.15 t/ha), KufriJoyti (45.60 t/ha), Royal (39.19 t/ha), Safrana (40.91 
t/ha), Sapromira (37.27 t/ha) and Challenger (35.74 t/ha) were preferred as table purposes. The 
selected processing genotypes were Atlantic (38.73 t/ha), Crips 4 all (29.48 t/ha), Destiny (39.85 t/ha) 
and Dolly (37.85 t/ha). The genotypes chosen for both purposes were Pamela (39.91 t/ha) and 
Rosagold (42.84 t/ha). However, all these fourteen selected genotypes, for three different purposes, 
should be further evaluated thoroughly in multi-location regional yield trials in the coming season.  

Regional yield trial with exotic potato varieties 
Five exotic varieties namely El Mundo, KufriPukhraj, Metro, Vivaldi and Volumia along with check 
varieties BARI Alu-7 (Diamant), BARI Alu-8 (Cardinal) and BARI Alu-28 (Lady Rosetta) were 
evaluated at six different agro ecological locations during 2013-14 cropping season. Combined 
analysis was done to observe the genotype location interaction. Expression of different characters of 
potato was influenced by different environment factors. All the tested exotic varieties product higher 
yield than the all check varieties in both 65 and 90 DAP. Satisfactory dry matter percent was also 
recorded in all tested exotic varieties. So, considering the yield in farmers’ field trial, post-harvest, 
processing, disease and insect data exotic variety El Mundo, KufriPukhraj, Metro, Vivaldi and 
Volumia were recommended for release as commercial varieties.  
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Participatory variety selection of exotic potato varieties 
Five exotic varieties namely, El Mundo, KufriPukhraj, Metro, Vivaldi and Volumia along with check 
varieties BARI Alu-7 (Diamant), BARI Alu-8 (Cardinal) and BARI Alu-28 (Lady Rosetta) were 
evaluated in farmer's field of four different locations. In case of average yield over four locations the 
highest yield (42.07 t/ha) was produced by the variety El Mundo followed by Metro (38.91t/ha), 
KufriPokhraj (37.69 t/ha), Volumia (36.91 t/ha) and Vivaldi (36.46 t/ha) and the lowest yield (27.97 
t/ha) recorded in the check variety BARI Alu-7 (Diamant). Considering size, shape and colour, 
farmers of all locations showed their keen interest to all exotic verities. 

Observation trial with clonal hybrids for early planting 
Farmers in the northern part of Bangladesh cultivate potato using BARI released varieties which are 
not yet identified properly for early planting. Another point is that farmers of north Bengal cultivate 
potato two times within the season. Therefore, they do not get optimum yield and sufficient economic 
benefit by cultivating unknown varieties some times. Under this circumstances, early planting variety 
(early heat tolerant) development is an essential task. So development of early and heat tolerant variety 
and short duration (80 Days) were the objectives of this experiment. An observation yield trial was 
conducted at BSPC, Debigonj during 2013-2014 at the seventeen (17) hybrid potato clones. Highest 
yield (42.13 t/ha) was found in the hybrid clone 10.155 and lowest in 10.92 (26.30 t/ha). Highest dry 
matter was found in 10.245 (22.08%) and lowest in 11.94 (13.62%). 

Selection of heat tolerant potato variety for earlyplanting 
Heat tolerant yield trial was conducted at BSPC, Debigonj during rabi season 2013-2014 where 25 
germplasm including BARI released potato variety, advanced breeding line and exotic germplasm 
were included. Genotypes 5.9 produced highest tuber per plant and 5.183 produced maximum tuber 
weight per plant (0.70 kg). Highest tuber yield (38.78 t/ha) was recorded from the variety Sagitta and 
lowest in Laura (16.54 t/ha). Hybrid clone 4.26R produced highest dry matter (20.36%) and lowest in 
Provento (15.30%). Among the tested genotypes 16 (yield more than 25 t/ha) germplasm were selected 
for further evaluation in next year.   

Participatory AYT of virus resistant CIP potato germplasm 
The seed potato infected with PVY and PLRV seems to be degenerated in the successive generation. This is 
also an acute problem of seed potato production in Bangladesh and in case of severity, both these diseases 
can reduce tuber yield by up to 78% and 85%, respectively. The possibility to ensure the high yield of 
potato remains to a great extent with management of viruses and it is very easy to overcome the problem if 
we would have any variety tolerant to viruses with high yield potential. Considering these facts, the present 
experimental trial has jointly been undertaken by the International Potato Center (CIP) and Tuber Crops 
Research Center (TCRC) to evaluate the CIP potato clones tolerant to virus diseases. An advance 
participatory varietal selection trial was conducted with 5 CIP virus resistant potato clones with 2 check 
variety BARI Alu-25 (Asterix) and BARI Alu-7 (Diamant) at 6 locations during 2013-14 for their 
suitability and yield potentiality. In the trial, no virus diseases were shown in CIP clones at all locations. 
PLRV and mosaic diseases were recorded from 2 checks varieties (Asterix & Diamant). Yield were varied 
significantly in all locations and mean ranged from 29.84-39.57 ton/ha. The highest yield was recorded in 
CIP- 13(39.57 t/ha) and it was lowest in check variety BARI Alu-7 (Diamant) (29.84 t/ha). All other CIP 
clones produced more than 36.0 t/ha on average. Through participatory variety selection, based on tuber 
yield, shape, size, colour and taste 4 CIP clones namely, CIP 2 (CIP 391846.5); CIP 8 (CIP 395195.7), CIP 
10 (CIP 397029.21) and CIP 13 (CIP 397073.7) were selected for RYT in next cropping season.  

Participatory AYT of CIP potato germplasm for salinity tolerance 
Salinity is one of the most important environmental stresses which severely limit plant growth and 
productivity worldwide and the problem is ever increasing. The development of potato genotypes that 
are more tolerant to salinity stress is a practical and economical approach to lessen the negative effects 
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of salinity stress on the productivity of the crop. However, in order to develop salinity stress tolerant 
potato varieties in Bangladesh this study was planned and undertaken for assessing the genotypes 
against salinity stress condition undertaken by the International Potato Center (CIP) and Tuber Crops 
Research Center (TCRC). Five CIP potato clones along with 2 check varieties BARI Alu-7 (Diamant) 
and BARI Alu-25 (Asterix) were evaluated at Patia, Chittagong, Kuakata, Patuakhali & ARS, Satkhira 
during 2013-14 cropping season for their suitability of salt tolerance.  It was observed that tuber yield 
and other yield contributing characters like plant vigour, foliage coverage, and plant senescence at 60 
days after planting were varied significantly among the tested clones/varieties. At planting, the highest 
salinity level was recorded at Chittagong (6.00 dS/m) and the lowest was at Patuakhali (1.65 dS/m). 
During harvesting time, the highest level was recorded at Satkhira (10.81 dS/m) and the lowest was at 
Chittagong (8.70 dS/m). Mean highest yield was observed in CIP 139 (22.71 t/ha) followed by CIP 
102 (19.84 t/ha) and it was lowest in BARI Alu-7 (Diamant) (15.85 t/ha). Based on tuber yield and 
senescence percent, under saline conditions at three locations, CIP-139 showed best performance, 
while the check BARI Alu-7 (Diamant) showed the lowest performance in saline condition. Among 5 
clones CIP-139(CIP 396311.1) and CIP-102 (301029.18) were may be recommended to include in the 
regional yield trial for release as saline tolerant variety(s) in next cropping season.   

Participatory AYT of CIP potato germplasm for heat tolerance 
Five CIP potato clones with 2 check varieties BARI Alu-7 (Diamant) and BARI Alu-25 (Asterix) were 
planted in the last week of December at 3 locations namely ARS, Pahartoli, Chittagong, RHRS, 
Patuakhali and RARS, Jessore during 2013-14 cropping season to evaluate their suitability for heat 
tolerance. The tuber was planted almost one month late of the season to expose the crop to higher 
temperature in the late season compare with the normal time of planting. Average temperature 
(maximum and minimum) at 60 days after planting varied from 2-7°C at Chittagong and Patuakhali 
between optimum and late planting of potato crop, it was varied from 0.5-12°C at Jessore. More than 
90% of emergences of all clones were recorded from all locations. Other morphological characters 
like, plant vigour, plant height, canopy coverage and stem per plant were found significant variation 
among the clones at all locations. At Chittagong all the clones gone under senescence 7 days earlier 
than other two locations due to high temperature. At 74 days after planting except CIP 139 (CIP 
396311.1) and CIP-6 (CIP 395192.1) rest of the clones showed the highest senescence score (80-
100%). It was observed that mean yield of all 3 locations, CIP-139 (CIP 396311.1) produced the 
highest (25.37t /ha), followed by CIP-7 (CIP 395193.6) (24.77 t/ha) and CIP-127 (CIP 392820.1) 
(23.95 t/ha). Checks BARI Alu-7 (Diamant) and BARI Alu-25 (Asterix) produced mean tuber yield of 
18.36 and 16.13 t/ha, respectively. The crops were also evaluated through participation of farmers, 
researchers and extension staffs at vegetative & harvesting stage. Finally, among 5 CIP clones, 2 CIP 
clones viz. CIP-127 (CIP 392820.1) and CIP 139 (CIP 396311.1) were found promising for their good 
yield, shape and size, color of skin, texture and organoleptic test and would be included in the 
Regional Yield Trial in next cropping season for release as heat tolerant variety (s).  

RYT of late blight resistant CIP potato germplasm 
Late blight caused by Phytophthora infestans is one of the most damaging diseases of potato in 
Bangladesh. The assessment of CIP clones for late blight resistance was therefore, undertaken in 
Bangladesh where the environment is highly conducive to spread of the disease. The disease causes 
serious yield loss depending upon the stages of plant growth, susceptibility of variety, and 
aggressiveness of the pathogen and prevailing environmental factors. Cultivation of resistant 
varieties/cultivars is one of the best options against any plant disease. So, the present study was 
undertaken jointly by TCRC and CIP in Bangladesh to find out LB resistant clones with higher tuber 
yield than present variety like BARI Alu-7 (Diamant) and BARI Alu-8 (Cardinal). One CIP clones LB 
6 (393280.64) along with two popular variety BARI Alu-7 (Diamant), BARI Alu-8 (Cardinal) were 
evaluated against late blight disease of potato under field condition at Gazipur, Jessore, Burirhat, 
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Bogra, Jamalpur and Munshiganj during 2013-14 cropping season. Combined analysis was done to see 
the genotype location interaction. The significant influence was observed of different environmental 
factor of different locations on the expression of different characters of potato as well as late blight 
incidence. The genotypes mean tuber yield at 90 DAP over the locations was highest in LB-6 (29.60 
t/ha) and lowest in BARI Alu-7 (22.54 t/ha). Both the check varieties BARI Alu-7 and BARI Alu-8 
produced significantly lower tuber yield at 90 DAP. At 90 DAP late blight infection was high in two 
check varieties BARI Alu-7 and BARI Alu-8, in some cases 100% foliage damage occurred. On the 
other hand Late blight infection was very low in LB-6 (2 to 12.5%). Farmers showed their positive 
reaction about LB-6. Considering yield & late blight reaction for five years the CIP clone LB-6 could 
be released as late blight resistant variety. 

Participatory varietals selection of CIP germplasm through mother & baby trial approaches in Bangladesh  
CIP initiated an on-farm participatory selection of potato varieties/clones to evaluate the performance 
and acceptance of new clones of potato through Mother and Baby trial design (M&B). Nine CIP 
advance clones with two improved potato varieties were included in the Participatory Mother and 
Baby trial at three locations namely RHRS, Patuakhali, RARS, Jessore and Barisal during 2013-14 for 
their characterization on growth, yield and postharvest performance suitability. The yield performance 
of mother trial conducted at RARS, Jessore, CIP-139 gave highest yield (48.22 t/ha) followed by CIP-
126 and CIP-130 (47.11 t/ha). At RARS, Barisal CIP-126 gave highest yield (33.99 t/ha) followed by 
CIP-111 (31.85 t/ha). At RHRS, Patuakhali CIP-111 gave highest yield (42.05 t/ha) followed by CIP-
139 (38.49 t/ha). For baby trials, the highest yield was recorded in CIP-126 (43.48 t/ha) followed by 
CIP-112 (41.33 t/ha) at Jessore. At Barisal CIP-139 gave highest yield (23.55 t/ha) followed by BARI 
Alu-7 (Diamant) (23.48 t/ha). At Patuakhali CIP-139 gave highest yield (36.34 t/ha) followed by CIP-
112 (35.04 t/ha). Evaluation of organoleptic on appearance, taste and texture, considering all locations 
on an average LB-12 stood first followed by BARI Alu-25 (Asterix). At post-harvest stage on an 
average CIP-126 showed best performance regarding weight loss (12.02%). In case of rotted tuber 
number, the lowest (1.33) were found in CIP-112, CIP-130 and CIP-14. Considering number of 
sprouted per tuber the average lowest number (0.67) was found in CIP-112.  Based on overall 
performance, five CIP clones (CIP-139, CIP-126, CIP-127, CIP-112 and CIP-111) were selected for 
advanced yield trial in next cropping season at 6 locations of the country.   

Morphological characterization and photo-graphic documentation of AYT materials 
Precise information about the extent of genetic divergence and on characters used for discrimination 
among the population is crucial in any crop improvement program, because selection of plants based 
on genetic divergence has become successful in several crops. In recent years a number of newly 
developed advanced breeding lines have been added to the germplasm collection. Therefore, the 
parents to be used in breeding improved potato cultivars to grow in these contrasting growing 
conditions ought to be different. No information regarding the extent of genetic divergence in these 
newly acquired potato lines, is available under this condition. In view of the above, the present study 
has been undertaken to collect information on genetic divergence in the newly acquired genotypes so 
that useful parental materials for the breeding program could be selected. Thirteen advanced lines of 
potato derived from own hybridization program of Tuber Crops Research Centre, Bangladesh 
Agricultural Research Institute were characterized at Breeder Seed Production Centre, Debigonj 
during winter season in 2012-13 and 2013-14. The collection exhibited low variation for the 
qualitative characters as reflected by mean diversity index of 0.34. Medium degree of variation 
exhibited within the collection for the quantitative characters, as reflected by mean diversity value of 
0.67. Pooling of diversity values for the qualitative and quantitative characters traits gave an overall 
diversity index of 0.51, indicative of medium variability existing within the collection. The genotypes 
were grouped into four different clusters. Cluster I had the maximum of six genotypes while cluster II 
and IV had only one genotype. The highest inter-cluster distance was observed between cluster II and 
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III and the lowest inter-cluster distance was observed between cluster III and IV. The highest intra 
cluster distance was found in cluster I, whereas Cluster II (0.00) and cluster IV (0.00) showed zero 
intra cluster distance due to containing only one genotype. The highest inter-genotype distance was 
observed between genotypes 8.46 and 7.33 (33.79) and the lowest distance was observed between 
genotypes 7.86 and 7.48 (5.70) . Results of PCA showed reduction of the sixteen original variables to 
three independent linear combination of principal component of variables. Number of tuber/hill made 
the maximum contribution towards divergence. 

Morphological characterization and photographic documentation of BARI released potato varieties 
Twenty-nine varieties released from Tuber Crops Research Center, Bangladesh Agricultural Research 
Institute, Gazipur-1701, Bangladesh were characterized at BSPC Debigonj in 2012-13 and 2013-14. 
The collection exhibited low variation for the qualitative characters as reflected by mean diversity 
index of 0.39. High degree of variation exhibited within the collection for the quantitative characters, 
as reflected by mean diversity value of 0.80. Pooling of diversity values for the qualitative and 
quantitative characters traits gave an overall diversity index of 0.596, indicative of medium variability 
existing within the collection. The genotypes were grouped into five different clusters. Cluster II had 
the maximum of thirteen genotypes while cluster IV and V had two genotypes. The highest inter-
cluster distance was observed between cluster II and IV whereas the lowest inter-cluster distance was 
observed between cluster III and V. The highest intra cluster distance was found in cluster I. The 
highest inter-genotype distance was observed between BARI Alu-22 (Saikot) and BARI Alu-
41(5.183), and the lowest distance was observed between BARI Alu-42 and BARI Alu-34 (Laura). 
The first principal component (PC1) could be considered for plant height at 60 days after planting 
(0.983), leaf length (0.133) and leaf width (0.099) because of high loadings. 

Maintenance of released potato varieties, germplasm, lines and TPS parents 
Any variety, line, genotypes and land raceses considerd as germplasm which are very impotant for 
breeding point of view. Number of germplasm is also important for genetic base of the population. If 
the number is high the genetic base is high and contained high genetic pool. Some of the materials 
contained some valuable genes which are important for future breeding work. In that case 
Maintenance breeding is very much important for conservation as well as preservation of gene pool in 
future use. It is also necessary for breeding programme in our country, where the variability of potato 
is very low because potato is not a crop in this region. Maintenance breeding is the routine work of 
TCRC for future use of valuable materials. Potato needs to grow every year and stored in coldstorage 
in our climatic conditions. Each and every year all the germplasm were grown under net house in 
BSPC, BARI, Debigonj and after harvest were stored in cold storage. This year also conducted the 
same experiment for same purpose. A total of 980 kg seed potatoes were preserved in cold storage of 
Breeder Seed Production Center, Debiganj, Panchagarh collected from 196 potato variety/germplasm/ 
hybrid clone during 2013-14. 

Multiplication, purification and maintenance of indigenous potato varieties 
Indigenous potato variety (IPV) contains higher proportion of amylopectin than EPV which make 
them sticky and testier. In spite of low yields, the IPV are popular among the growers and consumers 
mainly for higher percentage of dry matter and as such exhibit good keeping quality under ordinary 
temperature. Besides, IPV gives reasonable yield under low input condition and because of that, it fits 
well into the production system of small and marginal farmers. Due to farmers and consumers 
acceptability particular attention should be given to the maintenance and improvement of IPV. That’s 
why these materials should be maintained and purified through clonal selection over the year. After 
purification each year yield performance should also checked with view to how much progress of yield 
compared to previous year. These were the objectives for this trial. Among the tested genotypes of 
indigenous potato cultivars, Lalpakri produced highest yield (17.27t /ha) followed by Indurkani 
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(14.11t/ha), Shilbilati (12.37 t/ha) and Challisha (12.06 t/ha). Cultivar Patnai yielded the lowest (9.97 
t/ha). No common scab disease was observed in cultivar Patnai and Sindurkouta. Significantly lowest 
black scarf incidence (1.83%) was recorded in Ausha and it was insignificantly vari form Patnai, 
Indurkani, Lalpakr and Shilbilati. Seeds (120.20 Kg and 5.0 kg) and apparently more pure lines (37 
numbers) of tested cultivars were stored in BSPC, BARI, Debiganj, Panchagarh cold storage for next 
year trial and maintenance purposes. 

Varietal Development of Sweet Potato 
Hybridization of sweet potato using random mating cross 
A crossing program was under taken during 2013-14 at Gazipur to develop variety(s) with high yield, 
dry fleshed and moderate carotene content. Nine parents were included in this study. Only five parents 
produced F1 seeds. The highest number of F1 seeds was collected from CIP-440001 (271), followed by 
BARI SP-9 (188) and the lowest number of F1 seeds produced by BARI SP-8 (7). These F1 seeds were 
selected for next year for vine as well as tuber production and evaluation. 

Observation yield trial with F1C1 hybrid clones of sweet potato 
The experiment was conducted at Gazipur during 2013-14. Eighty three hybrid clones (selected from 
last year trial) were included in the study. Vines were planted on 10th December, 2013 in the field 
having single lines in a plot size 3.0 x 1.0 m. A total number of 806 F1 hybrid seeds obtained from the 
last year were sown in nursery beds and then transplanted in the field for evaluation. Here, sowing of 
806 hybrid seed planted in nursery bed, established only 22 lines which were selected for next year 
trial as these are shown to promising according to their selection criteria.  

Preliminary yield trial with F1C2 hybrid clone of sweet potato 
A trial was initiated at Gazipur during 2013-14 cropping season. The hybrid seeds were sown in seed 
beds and then planted in the field for evaluation. Out of eighty three (83) clones thirty one (31) clones 
were selected for next year trial as these were promising according to their selection criteria.  

Preliminary yield trial with F1C3 hybrid clones of sweet potato 
The experiment was conducted at Gazipur during 2013-14. Thirty three (33) hybrid clones selected 
from last year trial (Anon, 2011-12, Anon, 2012-13) were included in the study. Vines were planted on 
17th November, 2013 in the field having two lines in a plot size 3.0 x 1.0 m. The hybrid clones were 
planted in the field for evaluation. Out of thirty three (33) clone following the selection procedure 
fifteen (15) clones were selected as promising for next year evaluations. 

Secondary yield trail of F1C4 hybrid clones of sweet potato 
The experiment was conducted at Gazipur during 2013-14. Nine hybrid clones selected from last year 
trial were included in the study. Vines were planted on 14th November, 2013 in the field having two 
lines in a plot size 3.0 x 1.0 m. The hybrid clones were planted in the field for evaluation. Out of nine  
hybrid clone seven hybrid clones namely, H1.1/09, H2.2/09, H8.2/09, H9.6/09, H10.2/09, H16.2/09, and 
H24.5/09 were selected as promising in all respect for next year evaluation. 

Advance yield trial with F1C5 hybrid clones of sweet potato 
The experiment was conducted at Gazipur, Jamalpur, Bogra, Jessore and Pahartali during 2013-14. 
Four hybrid clones which were promising and selected from last year trial were included in the study 
with BARI SP-8 & BARI SP-9 as checks. Vines were planted on 13th November, 2013 in the field 
having a plot size 3.0 x 3.0 m and replicated thrice following RCBD.  Among the five locations, the 
highest mean of yield was obtained by H47/08 (30.84 t/ha), followed by H5/08 (30.81 t/ha) and the 
lowest yield was found in BARI SP-8(24.67 t/ha). Considering dry yield, marketable yield and other 
factors three hybrid clones namely, H2/08, H5/08 and H47/08  were selected for next year evaluation.   
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Regional yield trial with CIP clones of sweet potato 
The experiment was conducted at Gazipur, Bora, Jessore, Pahartali and Jamalpur during 2013-14 cropping 
season. Three CIP clones which were selection as promising lines (from last year evaluation) were included 
in the study along with BARI SP-8 and BARI SP-9. Vines of clones were planted on 12th November, 2013 in 
the field having a plot size 3.0 x 3.0 m and replicated thrice following randomized block design. The mean 
yield of five locations was maximum (36.15 t/ha) in CIP 440267.2 followed by (31.53 t/ha) in CIP 
194513.15 and the lowest (24.84 t/ha) in BARI SP-9.  Considering the yield and yield contributing characters 
three CIP clones namely, CIP 441132, CIP 194513.15, CIP 440267.2 were selected for next year trial. 

Regional yield trial with F1C6 hybrid clones of sweet potato 
The experiment was conducted at Gazipur, Bogra, Jessore, Pahartali and Jamalpur during 2013-14. Two 
hybrid clones which were promising from last year trial were included in the study. Vines were planted on 
11th November, 2013 in the field having a plot size of 3.0 x 3.0 m and replicated thrice following 
RCBD.The mean yield of five locations was highest (37.75 t/ha) in H21/07 followed by H3/07 (37.56 t/ha) 
and the lowest (27.37 t/ha) yield in BARI SP-8. Considering marketable yield and dry yield and other 
factors two hybrid clones namely, H3/07 and H21/07 and were found promising and selected for further trial.    

Regional yield trial with F1C7 hybrid clones of sweet potato 
The experiment was conducted at Gazipur, Jamalpur, Bogra, Jessore and Pahartali  during 2013-14. 
Two promising hybrid clones (from last year trial) were included in the study. Vines were planted 10th 
November, 2013 in the field having plot size 3.0 x 3.0 m and replicated thrice following RCBD. The 
mean yield of five locations was highest (38.20 t/ha) in H19/06 followed by H12/06 (37.89 t/ha) and the 
lowest (26.42 t/ha) yield in BARI SP-9. Considering the marketable yield, dry yield and other yield 
contributing factors the two clones viz, H12/06, H19/06 were selected and to be proposed as variety. 

Participatory variety selection trial with F1C7 hybrid clones of sweetpotato 
The trial was set at the farmer’s field of Bogra, Jamalpur and Jessore district during the rabi season of 
2013-14. In each district the trial was replicated two locations. Two promising hybrid clones namely 
H12/06 and H19/06, and check variety BARI SP-8 and 9 were included in the experiment. Unit plot size 
was 3.0m×3.0m which was replicated three times following RCBD. Vines were planted on 10 
November, 2013 maintaining the spacing 60cm×30cm. The mean yield of three locations the highest 
yield (38.23 t /ha) was obtained from H19/06 and lowest (29.39 t/ha) from BARI SP-9. 

Farmer’s reaction 
Genotype H19/06 gave higher yield over the check BARI SP-8 and 9. Farmers of all locations liked the 
clone H19/06 due to brown skin and orange flesh colour, shape and size and taste. Vine availability 
should be ensured to the farmers.  

Participatory variety selection trial with F1C6 hybrid clones of sweetpotato 
The trial was set at the farmer’s field of Bogra, Jamalpur and Jessor district during the rabi season of 
2013-14. Two promising hybrid clones namely H3/07 and H21/07 with check variety BARI SP-8 and 9 
were included in the trial. Unit plot size was 3.0m×3.0m which was replicated three times following 
RCBD. Vines were planted on 10 November, 2013 maintaining the spacing 60cm×30cm. The mean 
yield of three locations the highest yield (41.64 t /ha) was obtained by H3/07 followed by H21/07 (41.05 
t/ha) and lowest (29.48 t/ha) in BARI SP-8.   

Collaborative Activities of Sweet Potato between TCRC & CIP 
Participatory selections of orange fleshed sweet potato (OFSP) advance clones 
The experiment was carried out at RARS, Jessore, RARS, Barisal and ARS, Pahartali, Chittagong during 
the sweet potato growing season of 2013-2014. Four CIP promising clones and two TCRC OFSP hybrid 
clones along with BARI SP-3, BARI SP-4, BARI SP-12 and BARI SP-13 were evaluated at research 
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stations and farmers’ fields of Barisal, Chittagong and Jessore regions of Bangladesh following Mother 
& Baby Trial Approach during 2013-14. In this trial, both research station and farmers’ field, the crop 
was evaluated at vegetative and harvesting stage. Vines were planted on second week of December, 2013 
in the field having plot size of 3.0 x 3.0m with 3 replication following RCBD. Results at vegetative stage 
showed that, CIP 440267.2 ranked first followed by H6.2/09 (2nd) and BARI SP-4 (3rd) in Barisal. While 
in Jessore, H9.6/09 ranked first, BARI SP-4 second and BARI SP-13 (CIP 440014) scored third among all 
the studied clones/varieties. At harvesting stage, TCRC hybrid H9.6/09 ranked first, CIP-441132 second 
and CIP-440267.2 ranked third at Barisal region. While, at Jessore region BARI SP-13 (CIP 440014) 
ranked first, H9.6/09 second and BARI SP-12 (CIP 440001) stood third. Considering appearance of the 
roots after boil, flesh color, taste, presence of fiber and flesh texture during organoleptic evaluation of the 
harvested clones, H9.6.09 ranked first followed by CIP-194515.15, BARI SP-4 and CIP-441132 while 
farmers’ choice was the poorest to BARI SP-12 (CIP 440001) and CIP-194513.15.  The yield 
performance of the mother trial on 3 locations recorded highest 35.26 t/ha in BARI SP-12 followed by 
H9.6/09 (31.27 t/ha) and CIP-440267.2 (27.62 t/ha) on the other hand the lowest was observed in BARI 
SP-3 (9.04 t/ha).The highest dry yield (9.19 t/ha) was obtained in BARI SP 12 followed by H9.6/09 (7.11 
t/ha) and BARI SP-4 (6.54 t/ha). For baby trials, H9.6/09 gave the highest yield (32.39t/ha) followed by 
BARI SP-12 (CIP 440001) (30.39t/ha) and CIP-440267.2 (30.39t/ha) at all the locations.  

Screening of sweet potato varieties for salt tolerance 
The experiment was carried out at ARS Satkhira and OFRD Kuakata, Patuakhali during the 2013-2014 
cropping season. Six BARI sweet potato varieties (BARI SP 4, 6, 7, 8,12 & 13 along with a local 
cultivar as check were included in this study. Vines were planted on 2nd week of December, 2013 
having plot size of 3.0 x 3.0m with 3 replication following RCBD. All the studied variety of BARI 
performed better in the salinity level of 2.20-9.41 dS/m at Satkhira and 3.98-12.60 dS/m at Kuakata, 
Patuakhali during their growing period. Comprising both the location, BARA SP-4 gave the highest 
yield (30.07 t/ha) followed by BARI SP-6 (29.91 t/ha) & BARI SP-8 (28.72 t/ha) while the lowest was 
recorded in BARI SP-7 (24.43 t/ha) followed by BARI SP-13 (25.39 t/ha). 

Aroids and minor tuber crops breeding 
Collection of aroids and other minor tuber crops germplasm 
A programme was taken to collect aroids and minor tuber crops germplasm by TCRC, BARI Gazipur 
during 2013-14. The corms of Olkachu, cormels of Mukhikachu, suckers of panikachu, bulbils of 
yams and roots of cassava were collected from the different parts of home and abroad and brought to 
TCRC, Gazipur to multiply for evaluation and documentation for the next year. Mukhikachu 
germplasms were collected from Jessore, Jhikorgacha, Magura, Bogra and Norshingdi. A line of 
Mukhikachu was also collected from abroad (Japan).  Thirty four materials of the six crops from 12 
locations were collected. Among the collected 34 germplasms, 21 were mukhikachu, 2 panikachu, 2 
Mankachu, 0ne pancha-mukhikachu and 9 Yams. 

Regional yield trial of mukhikachu(Colocasiaesculenta) lines 
The trial was carried out at five locations namely at TCRSC, Bogra; RARS, Jamalpur & Jessore; ARS, 
Comilla & Pahartoli during March to November 2013. Three promising mukhikachu lines viz. MK 
129, MK 131 and MK-176 were evaluated with the check variety Bilashi. The crop was planted 
following randomized complete block design with 4 replications. The unit plot size was 3 m × 4.5 m 
maintaining line to line distance 60 cm and plant to plant distance 45 cm. Among the germplasms, 
yield of MK 129 (26.40 t/ha) and MK 176 (26.65 t/ha) were found promising compared to check 
variety Bilashi (21.94 t/ha). The combined effect between location and germplasm was significant. 
When grown at Jamalpur location, the highest yield was obtained from MK 129 (34.82 t/ha) which 
was statistically similar to MK 176 (33.33 t/ha) and MK 131 (31.48 t/ha). The germplasm MK 129 
contributed the statistically similar yield (31.26 t/ha) when grown at Comilla. The germplasm MK 176 
also performed better in Comilla (28.28 t/ha) and Pahartoli (26.63 t/ha). 
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Regional yield trial of Olkachu lines 
The experiment was conducted at Gazipur, Jessore, Ishwardi, Pahartali and Khagrachari during kharif 
season of 2013. The planting dates were 07.04.13, 09.03.13, 13.04.13, 10.03.13 and 23.04.13 at 
Gazipur, Jessore, Ishwardi, Pahartali and Khagrachari, respectively. Two advance Olkachu lines OK-
001=Satkhira, OK-002=Madrazi and one local (OK-003) were set in RCB design with 4 replication. 
The unit plot size was 3m X 3m with spacing of 60cm X 60cm. OK-002 performed good in most of 
the growth characters followed by OK-001. The highest average yield over location (42.99 t/ha) was 
produced by OK-002 and followed by OK-001 (34.61 t/ha). As per requirement of NSB the 
experiment need to be continued in the next year. 

Production Technology 
Bulking behavior of promising potato varieties and clones 
The experiment was conducted at TCRC, Gazipur. The treatments were four varieties viz. Bellini(V1), 
Agila(V2), Atlas and Stessy and six harvesting time viz. 40, 50, 60, 70, 80 and 90 DAP (Days after 
Planting). The two factor experiment was laid out in a factorial Randomized Complete Block Design 
with 3 replications. The whole tubers of all varieties were planted on 27 November 2013. The unit plot 
size was 1.8 m x 3 m with a spacing of 60 cm x 30 cm. The highest yield (39t/ha) was found in 
4.45(w). The percent dry matter was increased up to 80 DAP for all the varieties. The growth rate of 
tuber was higher at 70 -80 DAP for all the varieties. 

Screening of potato varieties against NaCl salinity stress 
The pot experiment on salinity screening of potato varieties was carried out at Tuber Crops Research 
Center, BARI, Gazipur during November 2013 to February 2014. Six potato varieties namely, V1= 
BARI Alu 34 (Laura), V2= BARI Alu 35 (4.5 (w)), V3= BARI Alu 29 (Courage), V4= BARI Alu 25 
(Asterix), V5= BARI Alu 28 (Lady Rosetta), V6= BARI Alu 8 (Diamant) were tested in this 
experiment. Four levels of NaCl solution T1 = Contorl, T2 = 6 ds/m, T3 = 8 ds/m, T4 = 10 ds/m. All the 
parameters studied, showed declining tendency with the increase of salinity level. BARI Alu 28 (Lady 
Rosetta), BARI Alu 8 (Diamant), BARI Alu 29 (Courage), BARI Alu 25 (Asterix) and BARI Alu 35 
(4.5 (w)) were showed moderately tolerance to salinity upto 8 dS/m salinity level.   

Screening of potato varieties against salt tolerance at field 
Four potato varieties were evaluated for salt tolerance at four different locations namely Baskhali, 
Chittagong; Kuakata, Patuakhali, Noakhali and ARS, Satkhira. The potato varieties namely, V1=  
BARIAlu 34 (Laura), V2 = BARI Alu 25 (Asterix), V3= BARI Alu 28 (Lady Rosetta), V4 = BARI Alu 
8 (Diamant) were included in this trial. Potato tubers were planted at a spacing of 60 cm × 25 cm 
under plot size of 3 m × 3 m. The experiment was designed in Randomized Block Design with five 
replications. Tubers were planted on 06 December at Satkhira, 10 December at Kuakata and Patukhali, 
12 December at Baskhali, and 20 December 2013 Chittagong. The results revealed that all the tested 
varieties were moderate salinity tolerance by considering more than 20 t/ha yield. 

Screening of CIP potato lines against NaCl salinity stress 
The pot experiment on salinity screening of potato was carried out at Tuber Crops Research Center, 
BARI, Gazipur during November 2013 to February 2014. Nine CIP clones namely CIP 101, CIP 102, 
CIP 111, CIP 112, CIP 117, CIP 120, CIP 124, CIP 130 and CIP 139 and two potato varieties namely, 
BARI Alu 25 (Asterix) and BARI Alu 8 (Diamant) were tested with seven levels of NaCl solution T1 = 
Contorl, T2= 6 dS/m, T3 = 8 dS/m, T4 = 10 dS/m, T5 = 12 dS/m, T6 = 16 dS/m and T7 = 20 dS/m,.All 
the parameters showed declining tendency with the increase of salinity level. CIP 139 line was showed 
moderately tolerance upto 8 dS/m salinity level.   
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Effect of different cutting condition and varieties on yield and profitable cultivation of potato at Munshigonj 
A field experiment was crriedout  at the Tuber Crops Research Sub-Centre, Munshiganj of Bangladesh 
Agricultural Research Institute (BARI)  during rabi season of  2013-14 with four different cutting viz. 
One eye tuber, Two eye tuber, Half cut tuber and Whole tuber of four promising potato varieties i.e; 
Diamant, Asterix, Granular and Cardinal, To find out appropriate cutting size or condition of tuber as 
well as the suitable variety for profitable cultivation and also minimize the production cost response of 
the variety to the cutting condition. Yield and yield contributing characters and most of the plant 
characters were varied significantly in case of main effects and the interaction effects. The highest 
yield 41.84  t/hawas observed in variety Cardinal with whole tuber condition  and  lowest yield (28.35 
t/ha)produced by granola with half  cutting conditions.      

Tuber Crops Disease Management 
General Survey and Monitoring 
General survey and monitoring of potato diseases in Bangladesh 
A survey was conducted during rabi season of 2013-14 and disease assessments were done in 10 districts 
namely Bogra, Joydebpur, Comilla, Munshiganj, Khagrachari, Jamalpur, Jessore, Debigonj (Panchagarh), 
Rajshahi and Rangpur. The incidence and severity of different disease were recorded. Some of the 
important potato diseases like late blight. bacterial wilt, common scab, black scurf, black leg, PLRV, PVY 
and Mosaic were mostly concerned. Disease assessment was made on 100 plants which were selected 
randomly. Late blight disease incidence was found relatively high in Debiganj(Panchagarh), Bogra, 
Rangpur, Comilla, Jamalpur and Jessore, whereas low in  Rajshahi, Munshiganj, Khagrachari and Gazipur. 
Late blight, common and scab, and stem rot were major and bacterial wilt, black scurf, black leg, PVY, 
mosaic were found as minor disease of potato in the surveyed districts of Bangladesh. 

Fungal Disease Management 
Efficacy of fungicides in controlling late blight of potato 
The study was carried out at three locations such as Bogra, Rangpur and Jamalpur during the rabi season 
of 2013-2014. In Bogra 21 fungicides viz. Micozeb 80 w.p, Ticozeb, Cymoxaneb 76 wp, Autozeb 80 wp, 
Jeb 80wp Express 70 wp Sprit 75 wp, Dimond 80 wp, Nister 76 wp, M.S Zeb 80 wp, Zebthrin 80wp, 
More72 wp, Rescozeb 80 wp, Dewthan 80 wp, F.M zeb 80wp, Mac zeb 80wp, Nan zeb 80wp, F.M, zim 
75 wp, Ecoman 80wp, Boom 72wp. Control and Secure as standard check were included in the study. In 
Rangpur 21 viz. Altine 80 WP, AmaZeb 80 WP, Avlon 72 WP, Dentanil 72 WP, Dominort 75 WP, 
Goldmeal 72 WP, GrameenZim 75 WP, LalTeerBaaz 75 WP, M. U. Zeb 80 WP, M. Zeb 80 WP, 
Mancozide 80 WP, More 80 WP, Nasa 80 WP, Pink Gold 80 WP, Rasman 80 WP, RecarbZeb 75 WP, 
SharcoZeb 80 WP, T. Zeb 80 WP, Titazeb 80 WP, Zee Zeb 80WP and in jamalpur 27 viz. Al time 80 
WP (Mancozeb), Amazeb 80 WP in (Mancozeb), Cycoseb plus 72 WP (Manco + Cymoxanil), Dentanil 
75 WP, Deponil 500 Sc (Chlothanil), Diathane M-45 (Mancozeb), Field 72 WP (Manco+ Meta), Fiesta 
Z-78 (Mancozeb), Greenxyl 175WP (Mancozeb), Headline Team (Dimethomorph + yroclostrobin), M.S. 
Zeb 80 WP (Mancozeb), M.U.Zeb 80 WP (Mancozeb), Manco Star 80 WP (Mancozeb), were tested. 
Diamant variety was used as planting material. The study was conduded in RCBD with three 
replications.Results revealed that all fungicides reduced the disease significantly over control. In Bogra, 
Secure appeared the best (18.0%) in reducing foliage infection followed by Jeb 80wp (78.49%), Nister 
76 wp (78.84%). In Rangpur foliage infection was ranged from 55 to 100%. The fungicides were not so 
much effective and yield as also very close to the control plot. In Jamalpur, all the tested fungicides 
showed excellent performance to control the disease and yield was also good. 

Screening of potato germplasm against late blight under natural field condition 
The experiment was conducted at two locations such as TCRSC, Bogra and RARS Jamalpur during the 
rabi season of 2013-2014. In Bogra, 21 varieties /germplasm viz. Steffi, Elgar, Atlas, Agilla, 5.183, 4.5w 
Omega, Laura, Sagitta, Courage, Lady Rosetta Asterix, Cardinal, Provento Raja Granola, Diamant, LB-
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7, Bellarossa and Ewelina. In Jamalpur, 52 varietie germplasm (CIP- 1, CIP-2, CIP-8, CIP-10, CIP-11, 
CIP-13, Pamela, Excellent, Vivaldi, Crisphs-4 all, Defender,8.73,Granola, 8.37, YP-04-80, Rosagold, 
9.91, Destiny, Challenger, Courage, Flaminco, Sarpo-mira, Asterix, Flair, 9.35, 9.112, Montecarlo, Yp-
04-108, Sassy, Cumbica, Bercelona, 8.46,Labadia, Volumia, 9.44, Atlantic, 8.102, 8.11, 9.125, 
Kufripokhraj, Dolly, Daisy, Edavour, Caurosa, Royal, 8.117, E.-Mondeo, Hanna, Diamant, Cardinal and 
Tomensa, LB-6 were included. The tubers were planted in 3.0×1.8 m unit plot. Design was RCB with 
three replications. In Bogra it was found that among the 21 varieties germplasm, only (B-7) showed 
resistant reaction and 9 as moderately susceptible and rest 11 susceptible to P. infestans. In Jamalpur out 
of 52 varieties/ germplasm 6 showed resistant, 1 moderately susceptible and rest 45 showed susceptible 
reaction to late blight under field condition. 

Bacterial Disease Management 
Screening of different varieties/clonal hybrids/ CIP lines of potato against Common scab caused 
by Streptomyces scabies under natural condition 
An experiment was conducted at TCRC, BARI, Gazipur and RARS Jamalpur during 2013-2014 to 
find out the resistant /tolerant lines of potato against scab disease caused by Streptomyces scabies. In 
Gazipur, a total of 24 exotic varieties and clonal hybrids including the check Diamant were evaluated 
against scab disease under natural condition. Statiatically, the percentages of scab infection varied 
among the varieties/hybrids. In case of exotic varieties, Destiny, Surpomira, Dolly and Excellent 
provided comparatively lower incidence level which was below 3.0% while  Additionaly, Surpomira 
and  Destiny gave the highest yield. Under the tested clonal hybrids, 9.44,  8.73,  9.125 and  8.46 
provided the lower incidence of scab as compared to other hybrids and the check Diamant. In RARS, 
Jamalpur, among the 52 cultivars of potato only 09 cultivars including Diamant and Cardinal were 
infected by the scab and the rest 43 cultivars were found free from scab disease. The maximum 
infection around 20% was obtained from the Cardinal and Diamant variety.  

Effect of different soil treating agents on scab disease of potato 
A experiment was conducted to evaluate the seven soil treating agents against common scab disease of 
potato in the field laboratory of Gazipur and Comilla during 2013-14. Among the seven soil treating 
agents, Boric acid, Cow dung and Stable Bleaching Powder of  higher dose (i.e.15 kg/ha, 10 t/ha and 
30 kg/ha, respectively) of both locations performed better for reducing scab disease of potato. These 
three treatments were selected for next year trial for the development of IDM package against scab 
disease of potato.  

Effect of different seed treating agents on common scab disease of potato 
A experiment was conducted to evaluate the seven seed treating agents against common scab disease of 
potato in the field laboratory of Gazipur and Comilla during 2013-14. Among the seven seed treating 
agents, Diathane M-45 @ 0.3%, Provax-200 @ 0.3% and Stable Bleaching Powder @0.5% were found 
effective for reducing scab disease of potato. Among these three promising treatments Dithane M-45 was 
the best and scab incidence was higher in Gazipur than Comilla. These three seed treating agents were 
selected in next year trial for the development of IDM package against scab disease of potato. 

Screening of different BARI released varieties against scab disease of potato 
The experiment was conducted at field laboratory of Tuber Crops Research Centre, Bangladesh 
Agricultural Research Institute, Gazipur, Jamalpur and Bogra during the cropping year 2013-14. A 
total of twelve potato varieties  like Asterix, Lady Rosetta Granola, Sagita, Steffi, Laura, 5.183, Elgar, 
Raja, Agila and two cheek  Diamant and Cardinal were included. Unit plot size was 3 x 3 m2 with 
spacing 60x25 cm2. The experiment was planted during 18-26 November 2013. Considering scab 
incidence and yield Laura and Steffi were better variety. Other promising varieties were 5.183, Elgar, 
Granola, Asterix, Lady Rossetta and Sagita.  
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Virus Disease Management 
Reaction of exotic potato varieties and clonal hybrids to PLRVand PVY under the field condition through 
infection pressure (3rd generation) 
Thirteen exotic potato varieties and eleven hybrid clones were exposed to the infection pressure of 
PLRV and PVY separately with check variety (Diamant) in the cropping season of 2011-12, 2012-13 
and 2013-14 at Gazipur. In growing up test from the last seasons, PLRV and PVY infection was varied 
significantly among the tested varieties and clones. The lowest infection of PLRV recorded in 
Rosagold followed by Surpomira and Deffender. In case of PVY, Destiny provided the lowest 
infection, but PLRV infection found higher. The variety Surpomira gave the second lowest incidence 
to PVY followed by Deffender and Rosagold. In respect of two years, the incidence of PLRV and 
PVY found lower in the exotic variety namely Surpomira, Deffender and Rosagold, whereas only one 
clones namely 9.125 showed less infection to PLRV and PVY. Based on all parameters (germination, 
PLRV, PVY and yield), the exotic varieties namely Surpomira, Deffender and Rosagold and one 
clones namely 9.125 performed better for resistance to PLRV and PVY.  

Reaction of exotic potato varieties and clonal hybrids to PLRV and PVY under the field condition through 
infection pressure (2nd generation) 
Twelve exotic potato varieties were evaluated against PLRV and PVY to find out resistant source (s) 
at Gazipur. All exotic varieties including a check variety Diamant were exposed to the infection 
pressure of PLRV and PVY in the cropping season of 2012-13. In growing up test during 2013-14, 
both PLRV and PVY infection was varied significantly among the tested varieties. The highest 
infection of PLRV was found in Svenja (25.26%) and PVY  in Diamant (13.72%). The variety Caruso 
and Montecarlo were completely free to PLRV and PVY. Additionally,  YP-04-80 and Connect 
showed no infection to PLRV with minimum infection to PVY. Based on germination, all varities 
provided more than 90.00% germination except Svenja. However, four varieties namely Caruso, 
Connect, Montecarlo and YP-04-80 found to be better for resistance to PLRV and PVY.  

Screening of sweet potato varieties/germplasm against virus diseases 
An experiment was conducted to screen the sweet potato lines against different virus diseases in 2013-
14 cropping year at field laboratory of Tuber Crop Research Centre, Bangladesh Agricultural Research 
Institute, Gazipur. Sixteen sweet potatoes germplasm are evaluated including two check varieties 
(BARI SP8 and BARI SP9). In respect of virus infection and yield, H21/07 was found to be the best 
line among the tested germplasm including two check varieties although, it had susceptibility to 
cutworm infection (50.31%). On the other hand, CIP 440001 was found to be the second best line in 
respect of % virus infection, lower % cutworm infection and yield. These two lines were totally virus 
free. CIP 440267.2 was high yielder than check varieties and free from virus infection. BARI SP 8 and 
BARI SP 9 were also virus free but they produced low yield and very high cutworm infestation.  

Monitoring of viral diseases and aphids in relation with temperature and relative humidity in the seed potato 
The field experiments was conducted on the seasonal abundance of viral diseases and aphids in relation 
to temperature and relative humidity in potato at TCRC, BARI, Gazipur during December 2013 to 
February 2014 with four potato varieties viz. Diamant, Cardinal, Granola and Asterix. Potato virus 
incidence was ranged from 0.42 to 5.86% and 1.75 to 3.93%  in the variety Diamant and Cardinal, 
respectively at 30 to 45 DAS.  Asterix and Granola were free from virus. The average yield of infected 
plants with virus alone and in combination provided lower ranged from 0.53 to 2.70 t/ha in Diamant and 
1.93- 3.81 in Cardinal, whereas healthy plant (virus free) gave the average yield at 32 t/ha in Diamant 
and 30 t/ha in Cardinal.  Aphid abundance varied significantly among potato varieties and was highly 
affected by time interaction. The highest number of aphids observed at 45 to 75 DAS of potato. The 
aphid population gradually increased under fluctuating temperature ranged from 16.20 °C to 19.55 °C 
and with the decrease of relative humidity ranged from 66.00 to 85.50% up to first week of February, 
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2014 and then changed their trend. The winged aphid population continuing their increasing trend up to 
harvest on the last week of February, 2014, whereas wingless aphid population changing their increasing 
trend and felt down at the temperature around  17.90°C and humidity at 66.00%. With the decrease of 
relative humidity and fluctuating temperature there was an increase of aphid population and it was 
highest when relative humidity was around 69.00% and temperature was 18.25°C. 

Estimation of degeneration rate of potato infected by different virus diseases 
An experiment was conducted to find out the degeneration rate of potato per year and asses the 
economic durability of quality seed potatoes varieties at farmers’ field condition. Two seed categories, 
two management type and six promising varieties were assessed at field laboratory of TCRC, BARI of 
Gazipur in 2013-14 cropping year. Virus and scab infection was increased and yield was decreased 
significantly from 2012-13 to 2013-14 cropping year. On an average virus incidence was increased 
122.84 % irrespective of seed category, management type and variety whereas the average scab 
infection was increased 2432.72 %. Average tuber yield was decreased 29.28 % from 2012-13 to 
2013-14 cropping year. Virus infection was increased 314.89, 120.62, 108.00, 72.66 and 39.03% in 
Asterix, Courage, Granola, Cardinal and Diamant, respectively when data of 2012-13 used as base 
year. Diamant and Cardinal was the highest scab infective variety than others. Yield of potato was 
decreased 39.73, 32.42, 31.68, 28.51, 24.41 and 16.39% in Cardinal, Granola, Asterix, Diamant, Lady 
Rossetta and Courage, respectively from 2012-13 to 2013-14. 

Disease Free Quality Seed Production 
Quality seed potato production through seed plot technique at farmer’s level 
A total of 294 farmer’s field trials conducted at 20 districts of Bangladesh showed very effective in 
producing quality seed tubers through seed plot technique. Incidence of virus, bacteria, common scab 
and late blight were very low compared to farmers practice at neighbour plots. Production of quality 
seed potato through seed plot technique at farmers level was recorded as 320 mtons in this year for 
growing next year. The variety Diamant was the highest yielder and produced 29.41 t/ha followed by 
Asterix (29.36 t/ha) and Cardinal (26.42 t/ha). Most of the farmers including participating 294 farmers 
showed very positive reaction to introduce potato seed production programme under seed plot 
technique in order to produce quality seed tuber in their field in the coming seasons.  

Opinion of the participated farmers under seed plot technique 
Comilla: Farmers opined that seed plot technique reduces fertilizer application, insect infestation and 
the yield of potato seed tuber was high. The potato variety Cardinal and Diamant were infected by 
common scab. Farmers were very much interested to grow Asterix variety instead of commercially 
cultivated Diamant. 
Faridpur: Farmers were very much interested to maintain the seed production through seed plot 
technique for producing quality seed in a minimum cost for their own use. But, storage management 
suffered them a lot.  Seed plot technique was very effective method to produce good quality potato 
seed at farmer’s level and it was necessary to ensure the policy maker to keep this seed potato in cold 
storage by proper management.  
Pabna: Farmers opined that seed production technology was very good technology and they would try 
to follow it in future. But lack of seed storage facilities and fluctuation of market price of tubers were 
the main constrains for greater extension of the technology.  The tuber could not be sown in proper 
time due to unavailability of land. So, short duration T. Aman rice variety should be introduced as 
early as possible.   
Rajshahi: Lack of quality seed was the major constraint for low yield of potato in the High Barind 
areas. Under this program, farmers produced quality seeds of Diamont variety of potato which could 
be used in the next year. 
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Insect Pest Management 
Development of integrated management packages against potato cutworm 
The experiment was conducted with six IPM treatments against cutworm, Agrotisipsilon (Hufner) at 
three locations namely Gazipur, Bogra and Munshigonj. The experiment was set at November 30, 
2013 and laid out in a randomized complete block design (RCBD) with three replications. The unit 
plot size was 3m x 3m maintaining spacing 60cm x 25cm. Fertilizers were used at per recommended 
doses. The experimental results indicated that the lowest number of damaged tuber was recorded in T4   
treatment (Sex pheromone+Furadan 5G during land preparation+ Furadan 5G before last irrigation) 
followed by T5 treatment (Furadan 5G during land preparation+ Furadan 5G before last irrigation) at 
three locations. More or less similar statistical trend was also observed in case of damaged tuber 
percent by weight and percent of healthy tuber (weight) among three locations. The yield of potato 
was maximum in T4 treated plot followed by T5 and T3   (Sex pheromone+ Furadan 5G before last 
irrigation) treatments at three locations. 

Development of integrated management package's for the control of potato tubermoth (PTM) in 
field condition 
The experiment was conducted at two locations namely Gazipur and Munshigonj. The experiment was 
set at November 28, 2013 and laid out in a randomized complete block design (RCBD) with three 
replications. The unit plot size was 3m x 3m maintaining spacing 60cm x 25cm. Five IPM treatments 
were evaluated against potato tuber moth (PTM),Phthorimaeaoperculella (Zeller). The experimental 
results indicated that there was no infestation among the experimental plots at Gazipur. At 
Munshigonj, the lowest number of damaged tuber was observed in T5 (Sex pheromone+ Decis2.5EC 
@ 2 ml/ L of water) followed by T4 (Sex pheromone + Karate 2.5 EC). More or less similar statistical 
trend was also observed in case of damaged tuber percent by weight at Munshigonj locations. Highest 
healthy tuber weight was obtained from T4 treatment followed by T5 and T3 (Sex pheromone + 
Hilling) treatments at both locations. The yield of potato was maximum in T4   treated plot followed by 
T5 and T3  treatments at both locations. 

Screening of different sweet potato varieties/lines against sweet potato weevil 
The susceptibility of twelve sweet potato varieties/lines (Ipomoea batatas L.) were evaluated against 
sweet potato weevil (Cylasformicarius Fab.) at RARS Barishal, ARS Bogra and TCRC Gazipur during 
2013-2014  with the aim to screen weevil resistant/tolerant sweet potato variety. From the results, in 
terms of marketable yield and per cent weevil infestation by weight BARI SP9 gave significantly 
highest yield (22.10 ton/ha) but it was the most susceptible to weevil infestation (28.64%). On the 
other hand BARI SP7 (16.91 ton/ha and 8.39% respectively) and BARI SP 8 (18.04 ton/ha and 9.44% 
respectively) showed better performance which might be used as moderate weevil resistant variety. Per 
cent infestation by number of roots among the varieties/lines was found statistically insignificant. 
Significantly the highest healthy sweet potato per plot was found BARI SP9 (40.66 kg) which was 
followed by BARI SP7 (35.16 kg) and BARI SP 8  (31.86 kg) respectively in Bogra but the highest 
per cent of infestation was recorded in BARI SP9 in Barishal (55.80%). Significantly (P<0.05) lowest 
per cent of infestation was found in BARI SP7 in Bogra (1.33%). 

Effect of different planting dates for management of sweet potato weevil 
Effect of eight different planting dates (T1 =15 Oct 2013, T2 =30 Oct 2013, T3 =15 Nov 2013, T4 =30 
Nov 2013, T5 =15 Dec 2013, T6 = 30 Dec 2013, T7 =15 Jan 2014 and T8 =30 Jan 2014) were studied 
against sweet potato weevil infestation at TCRC Gazipur and ARS Bogra during 2013-14. BARI SP8 
sweet potato was used for this experiment. The spacing between plants was 30 cm and rows 60 cm. 
The plot size for each treatment was 3 X 3.6 m2. The results revealed that T3 (Planting date of 15 
November) was the best time to planting sweet potato to obtain highest yield (20 ton/ha) and lowest 
per cent of infestation by number and weight (4.10% and 5.46% respectively). The highest root 
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infestation by number and weight (30.38% and 40.91% respectively) was found in T8 (Planting date of 
30 January). The lowest per cent of weevil infestation by number and weight (1.61% and 1.44% 
respectively) was recorded in Gazipur with T4 (Planting date of 30 November) treatment, while the 
highest infestation (48.18% and 48.23% respectively) was found in Bogra with T8 (Planting date of 30 
January) treatment, which was statistically similar to T7 (Planting date of 15 January). In terms of 
marketable yield, the highest yield was obtained in T3 x L2 (24.48 ton/ha) and lowest yield was found 
L1 x T8 (1.96 ton/ha). 

Effect of different non-chemical and chemical management method against sweet potato weevil 
Seven treatments namely, T1 (Pheromone traps (CIP) use at vegetative stage till harvest), T2 
(Pheromone traps (Ispahani) use at vegetative stage till harvest), T3 (Apply neem oil cake @1kg/plot at 
land preparation and spray Bioneem 3 EC @ 2ml/L water at 15 days interval, T4 (Hilling up the soil 
around the roots and fill up the soil cracks at 15 days interval, T5 (Apply Carbofuran 5G @ 15kg/ha at 
land preparation and 45 days after sowing  with  irrigation, T6 (vine dipping in diazinon 60 EC @ 2.5 
ml/L water at 20 minutes before planting and spray diazinon 60 EC @ 2.5 ml/L water at 15 days 
interval, T7 (Untreated control) were evaluated at TCRC Gazipur, RARS Barishal and ARS Bogra 
during 2013-14. These seven treatments including untreated control were examined in field to 
determine the effect of weevil infestation on yield. BARI SP8 sweet potato was used for this 
experiment. The spacing between plants was 30 cm and rows 60cm. The plot size for each treatment 
was 3 m2 x 3 m2. From the results, the best performance in weevil management considering per cent 
infestation by number and weight both among the treatments was found Pheromone traps (CIP1.78% 
and 2.11%, Ispahani 2.10% and 1.77% respectively) and Hilling up the soil around the roots (3.39% 
and 3.10% respectively). The marketable yield was statistically identical among all varieties except 
untreated control. The per cent reduction of infestation over control was found highest in Ispahani 
pheromone trap. The lowest per cent of infestation in weight basis was recorded in T1 x L1 (1.18%), 
which was statistically identical with T2 x L1 (1.45 %), T2 x L3 (1.88%), T2 x L2 (1.97%), T1 x L3 
(2.20%) and followed by T1 x L2 (2.96%), T4 x L3 (2.97%), T4 x L1 (3.09%) and T5 x L1 (4.12%) 
respectively. In terms of marketable yield highest yield was obtained in T4 x L3 (41.88 ton/ha), which 
was statistical identical with T5 x L3 (41.33 ton/ha), T2 x L3 (40.66 ton/ha), T1 x L3 (40.14 ton/ha) and 
followed by T3 x L3 (37.94 ton/ha) respectively.        

Evaluation of different new insecticides against potato cutworm 
The experiment was conducted at Breeder Seed Production Centre, (BSPC) Debiganj following the 
Randomized Complete Block Design (RCBD) with three replications. The variety was Diamant. The 
spacing between row and plants were 60 cm and 25cm, respectively. The unit plot was 3m × 3m. The 
damage severity of potato plants and tuber due to cutworm (Agrotisip silon Hufnagel) were recorded 
during rabi season 2013-14 in the potato field of BSPC, Debiganj, Panchagarh with 30 different 
insecticides. Among them nine insecticides Chlorban 48EC, Antochlor 48EC Danger 10G, Acidin 
10G, Action DS50EC, Kiridan 10G, Orginon 10G, Killzinon 10G and G-Dan 10G performed better 
and reduced >80% plant and tuber damage over untreated control plot. 

Efficacy of insecticides in controlling the potato aphids 
The experiment was conducted at Breeder Seed Production Centre (BSPC) Debiganj, Panchagarh 
following the Randomized Complete Block Design with three replications. Tubers of the variety 
Cardinal were used for the study. The spacing between row and plants to plant were 60 cm and 25 cm, 
respectively. Each unit plot was 3m×3m. Fifteen insecticides were tested against potato aphid during 
2013-14. All the insecticides were found effective against potato aphid providing more than 80% 
reduction of aphid population over control. However, Imixtreme 20SL and Radar 48EC showed the 
highest efficacy against the pest. 
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Soil, Water and Nutrient Management 
Effect of organic manure and inorganic fertilizers on potato (Solanumtuberosum) production 
An experiment was conducted to know the effect of organic manure and chemical fertilizers on soil 
properties and potato yield at Grey Terrace soil of Gazipur and Tista Meander Floodplain soil of 
Debiganj.  There were seven treatments - T1 (Control, native nutrient), T2 (100% recommended dose 
of fertilizers, RDF), T3 (Poultry manure, PM@ 3t ha-1+ rest from RDF), T4 (Cowdung, CD @ 6 t h-1+ 
rest from RDF), T5 (PM@ 3 t ha-1+70% RDF), T6 (CD@ 6 t h-1+ 70% RDF) and T7 (Farmer’s 
practice, FP). The experiment was laid out in a randomized complete block design (RCBD) with three 
replications. Yield of potato was significantly (p≤0.05)  influenced by the integrated use of organic 
manure and chemical fertilizers. The highest potato tuber yield (45.6 tha-1) was found in T3 at 
Debiganj, where PM @ 3 t ha-1 along with reduced rate of recommended dose of chemical fertilizers 
were applied. The maximum marginal benefit cost ratio was also found in T3. The treatment T3 and 
T4 showed better performance regarding storage under ordinary room temperature condition. Nutrient 
uptake by the plant and balance sheet would be prepared after having analytical values of plant and 
soil samples.  

Evaluation of fertilizer combination for balanced fertilizer recommendation 
The experiment was conducted at Tuber Crops Research Centre, BARI, Gazipur and BSPC, Debiganj 
during 2013-14 to update and optimize the fertilizer package for potato in different soil and agro 
climatic condition and also to maximize yield and quality of potato.  There were four levels of nitrogen 
(0, 100, 150 and 200 kg ha-1), four levels of phosphorous (0, 15, 30 and 45 kg ha-1), four levels of 
potassium (0, 90, 140 and 190 kg ha-1), four levels of sulphur (0, 10, 20 and 30 kg ha-1) and four levels 
of magnesium (0, 10, 15 and 20 kg ha-1). The experiment was laid out in a randomized complete block 
design (RCBD) with three replications. The potato tuber yield was significantly influenced by different 
combination of fertilizer and location. The highest potato yield (47.3 t ha-1) was found in 
N150P30K140S20Mg15 kg ha-1combination at Debiganj. The optimum doses of nitrogen, phosphorus, 
potassium, sulphur and magnesium were 160, 26, 157, 18 and 20 kg ha-1 in Gazipur whereas 160, 28.2, 
154, 19 and 18.2 kg ha-1 in Debiganj. Nutrient uptake and post-harvest soil parameters under different 
treatment will be incorporated after receiving analytical data.  

Scheduling of split application of urea-n on the yield and quality of potato 
An experiment was conducted at Tuber Crops Research Centre, BARI, Gazipur during the rabi season 
of 2013-2014 to determine the urea-N application schedule for maximizing yield of potato and to 
increase the use efficiency of urea-N. The experiment was laid out in a randomized complete block 
design (RCBD) with four replications. There were five treatments such as T1 (Control, no urea-N), T2 
(two splits of N, ½ N each at 15 and 45 DAP), T3 (three splits of N, 1/3 each at 10, 30 and 50 DAP), 
T4 (Four splits of N, 1/4 each at 5 20, 35 and 50 DAP) and T5 (Existing practice, two splits of N, ½ N 
during final land preparation and ½ N at 30 DAP). The potato yield was significantly influenced by the 
split application of urea-N. The highest potato yield (33.5 t ha-1) was found in T5 where nitrogen was 
applied in two equal splits half amount during final land preparation and remaining nitrogen was 
applied at 30 days after planting. 

Effect of neb and urea-n on the yield of potato in grey terrace soil 
An experiment was conducted at Tuber Crops Research Centre, BARI, Gazipur during the rabi season of 
2013-2014 to study the effect of NEB in combination of different portion of urea on the yield of potato 
and to determine the suitable rate of NEB and nitrogen fertilizer for optimum yield. The experiment was 
laid out in a randomized complete block design (RCBD) with four replications. There were five 
treatments such as T1 (Nitrogen160 kg ha-1), T2 (Nitrogen 80 kg ha-1 + NEB 500 ml ha-1), T3 (Nitrogen 
80 kg ha-1 + NEB 750 ml ha-1), T4 (Nitrogen 120 kg ha-1 + NEB 500 ml ha-1) and T5 (Nitrogen 120 kg 
ha-1 + NEB 750 ml ha-1). The potato yield was influenced by the use of NEB and nitrogen fertilizer. The 
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highest potato yield (34.2 t ha-1) was found in T1 (Nitrogen160 kg ha-1) followed by T4 (32.7 t ha-1). The 
highest marginal rate of return (1939%) was recorded in T4. Therefore, 120 kg nitrogen and 500 ml NEB 
per hectare along with blanket dose of PKSZnB was recommended to produce maximum potato yield as 
well as to reduce twenty five per cent urea nitrogen.  

Integrated nutrient management for yield storability and nutritional quality of sweet potato 
(Ipomoeabatatas) 
The experiment was conducted to know the effect of organic manure and chemical fertilizers on the yield, 
quality component and storability of sweet potato under integrated nutrient management at Grey Terrace 
soil of Gazipur.  There were seven treatments - T1 (Control, native nutrient), T2 (100% recommended 
dose of fertilizers, RDF), T3 (Poultry manure, PM@ 3t ha-1+ rest from RDF), T4 (Cowdung, CD @ 6 t h-

1+ rest from RDF), T5 (PM@ 3 t ha-1+70% RDF), T6 (CD@ 6 t h-1+ 70% RDF) and T7 (Farmer’s 
practice, FP). The yield of sweet potato was significantly (p≤0.05) influenced by the integrated use of 
organic manure and chemical fertilizers. The experiment was laid out in a randomized complete block 
design (RCBD) with three replications. The highest root yield (24.1 t ha-1) was obtained in T3, where 
poultry manure @ 3 t ha-1 along with reduced rate of recommended dose of chemical fertilizers were 
applied. T3 and T4 showed better performance in respect of storage behavior at ambient temperature. The 
highest marginal benefit cost ratio (MBCR) was also recorded in the same combination. 

Effect of nutrient management on the growth and yield of mukhikachu (Colocasia esculenta) 
An experiment was conducted at Tuber Crops Research Centre, BARI, Joydebpur during 2013 to 
update and optimize the fertilizer package and to maximize the yield of mukhikachu.  There were four 
levels of nitrogen (0, 100, 150 and 200 kg ha-1), four levels of phosphorous (0, 15, 30 and 45 kg ha-1), 
four levels of potassium (0, 90, 140 and 190 kg ha-1) and four levels of sulphur (0, 10, 20 and 30 kg ha-

1). The experiment was laid out in a randomized complete block design (RCBD) with three 
replications. The mukhikachu yield was significantly influenced by different combination of fertilizer. 
The highest mukhikachu yield (36.8 and 2.43 t ha-1 for corm and cormel, respectively) was found in 
N150P30K140S20 combination. The optimum doses of nitrogen, phosphorus, potassium and sulphur were 
151, 30, 183, 21.0 kg ha-1, respectively. 

Potassium management for yield and quality of potato 
An experiment was conducted at Breeder seed Production Centre (BSPC), Debiganj, Panchagarh 
under AEZ-3 (Tista Meander Floodplain soil) during the Rabi season of 2013-2014 to study the 
effect of potassium on the yield and quality of potato. There were six treatments comprising 
different levels of potassium (K) such as T1 (0 kg K ha-1-control) T2 (45 kg K ha-1), T3 (90kg Kha-1), 
T4 (135kg K ha-1), T5 (180 kg K ha-1) and T6 (188 kg K ha-1- farmers practice). The experiment was 
laid out in a randomized complete block design (RCBD) with three replications. The tuber yield was 
significantly influenced by the application of potassium. T5 (180 kg K ha-1) showed the highest 
tuber yield (37.43 t ha-1), which was statistically identical to T6 and T4 treatments. The highest 
marginal gross margin was also noted in T5. Application of 180 kg K ha1was found to be better for 
cultivation of potato.  

Effect of foliar application of Zinc on the yield and quality of potato 
The experiment was conducted at Breeder Seed Production Centre (BSPC), Debiganj, Panchagarh 
under AEZ-3 (Tista Meander Floodplain Soil) during the Rabi season of 2013-2014 to study the 
effect of foliar application of zinc on the yield and quality of potato. The experiment was laid out 
in a randomized complete block design (RCBD) with six treatments and three replications. The 
treatments comprised foliar application with different concentration of Zinc such as: T1 (control 
no Zinc), T2 (Foliar application, FA at 0.038% ZnSO4 solution), T3 (FA at 0.076% ZnSO4 
solution), T4 (FA at 0.114% ZnSO4 solution), T5 (FA at 0.152% ZnSO4 solution) and T6 (FA at 
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0.19% ZnSO4 solution). The tuber yield of potato was significantly influenced by foliar 
application of different concentration of zinc. T5 showed the highest tuber yield (37.20 t/ha), 
which was statistically identical to T6 (36.64 t/ha).  The highest marginal benefit cost ration was 
recorded in this treatment. 

Effect of foliar application of boron on the yield and quality of potato 
The experiment was conducted at Breeder Seed Production Centre (BSPC), Debiganj, Panchagarh 
under AEZ-3 (Tista Meander Floodplain Soil) during the Rabi season 2013-2014 to study the 
effect of foliar application of boron on the yield and quality of potato. The experiment was laid 
out in a randomized complete block design (RCBD) with six treatments. The treatments 
comprised foliar application with different concentration of Boron such as: T1 (control- no 
Boron), T2 (FA at 0.04% boric acid solution), T3 (FA at 0.08% boric acid solution), T4 (FA at 
0.12% boric acid solution), T5 (FA at 0.16% boric acid solution) and T6 (FA at 0.20% boric acid 
solution). The potato tuber and dry matter yield were significantly influenced by foliar application 
of boron. The highest potato tuber and dry matter yield were found in T4. The highest marginal 
benefit cost ratio was also in this treatment.  

Tissue Culture and Seed Production 
Tissue Culture 
In vitro maintenance of potato and sweet potato germplasm 
In vitro maintenance of potato and sweet potato germplasm was initiated through sprout culture from 
the potato minituber (G1) collected from BSPC, Debigonj and the sweet potato germplasm received 
from CIP during 2013-14. The plantlets of both potato and sweet potato were multiplied in MS media 
under aseptic condition. Several subcultures were done through single node cutting for short term 
conservation. A total of 136 germplasm of potato and 49 germplasm of sweet potato were maintained 
at TCRC, BARI through in vitro multiplication. Among them, 2 advanced breeder’s line of TCRC, 2 
parental lines of TPS, 25 BARI released varieties, 6 exotic varieties, 2 local cultivars and 99 CIP 
potato clones were maintained in the Tissue Culture laboratory, TCRC, BARI. A total of 465 plantlets 
of advanced lines and parental lines of TPS, 2300 plantlets of BARI varieties, 327 plantlets of exotic 
varieties, 55 plantlets of local cultivar and 4773 plantlets of CIP lines were maintained in the 
laboratory as mother stock.  

Development of disease free plantlets of BARI potato varieties and other germplasm  
Large scale disease free plantlet production of potato was was done at both TCRC, Gazipur and BSPC, 
Debigonj during 2013-14 with the objective to produce sufficient first generation high quality 
minituber production of potato. The total numbers of 59,301 plantlets were multiplied from 14 
varieties of BARI and 99 CIP clones of potato jointly TCRC, Gazipur and BSPC, Debigonj. Out of 
34014 plantlets of BARI potato varieties 14930 and 19624 plantlets were multiplied by TCRC, 
Gazipur and BSPC, Debigonj respectively. A total of 25,287 plantlets from 99 CIP clones were 
multiplied at tissue culture laboratory, TCRC, Gazipur during 2013-14. About 31500 plantlets were 
sent to BSPC, Debigonj of which BARI potato variety was 9390 and 22198 plantlets of CIP clones and 
the rest of them were planted in the TCRC nethouse at Gazipur for minituber production. 

Production of early generation (G1) seed minituber of potato 
This work was carried out to produce high quality minituber from virus free in vitro plantlets of potato 
at the tissue culture laboratory, TCRC, Gazipur and BSPC, Debigonj during 2013-14. A total of 4448 
kg (4.45 ton) minitubers were produced during 2013-14 crop season from both BARI varieties and CIP 
clones. About 2.5 tons minituber was produced from 14 potato varieties of BARI of which lion amount 
was produced by BSPC, Debigonj (2.35 tons) and 139 kg minituber was produced by TCRC, BARI, 
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Gazipur. The highest amount was contributed by the variety Cardinal (586 kg) followed by Diamant 
(564 kg), Asterix (269 kg), Courage (216 kg), Granola (124 kg) and BARI Alu 37 (105 kg). The 
minituber of newly released BARI Alu 46 (LB-7) was also produced and it was 27 kg. BARI Alu 41 
(5.183), a very good variety and the amount of minituber production was 38 kg.   

Effect of three different methods of hardening for the field establishment of micropropagated 
potato plantlets 
The experiment was conducted at the net house of TCRC, Gazipur during winter season of 2013-2014. 
The experimental design was Completely Randomized Design (CRD) with three replications. 
Micropropagated potato plantlets of 20-25 days old of Diamant (BARI Alu 7) variety were used in the 
investigation. The treatments were two methods of hardening along with direct planting as control: T1= 
Transfer of plantlets in the plastic flat tray (45  30 cm) filled with media; T2 = Keeping in vitro grown 
plantlets in the culture vessel without removing cap and placed in the nethouse for one week and T3= 
Direct transplanting in bed (control). The method T2  (Keeping in vitro grown plantlets in the culture vessel 
without removing cap and placed in the nethouse for one week) was found low mortality rate, cost 
effective and higher percentage of optimum i.e. medium size minituber. The highest rate of mortality was 
found in T3 (24.73%) i.e. when the plantlets planted directly in the field under net house but it was 
statistically identical with T1 treatment (24.13%). The lowest rate of mortality was observed in the 
treatment T2 (20.70%).The highest number of minituber per m2 was found in T2 (1784) which was 
statistically higher than T1 (1386) and in T3 (1292). The highest minituber yield was found in the treatment 
T2 (7.36 kg m-2) and the lowest was in T3 (5.14 kg m-2). The highest percent of the medium size grade was 
observed by T2 (52%) which was statistically higher than T1 (42%) and the lowest percent of that grade 
was observed by the direct transplanting/control treatment (34%). No additional cost was involved in 
direct transplanting and in T2. The yield increase of minituber was higher in T2 (43.19%) and 9.73% in T1. 

Post Harvest Technology 
Storage 
Storage behaviour of potato varieties and hybrid clones under natural condition 
Nine exotic variety of RYT and Nine exotic and eight clonal hybrid of AYT were studied at Gazipur to 
observe their storability under ambient condition. Among the exotic variety and clonal hybrids studied 
Orchastra, Labadia, Musica, 8.11, 8.102 performed better. 

Processing 
Studies on the processing quality of chips and french fry of potato cultivars and hybrid clones 
Six exotic variety and six clonal hybrids of RYT, eighteen exotic variety and five clonal hybrids of 
AYT and ten exotic variety and seven clonal hybrids were studied for their processing quality. Among 
the clonal hybrids and exotic variety studied Kufripukraj, Vivaldi, Rosagold, Sarpomira 8.37, 8.102, 
Barceelona, YP-04-108, Endeavaur, Rumba performed better than the others for chips and french fries.    

Studies on the processing quality of chips and french fry of potato chip seed clones 
Sixty five CIP seed clones were studied for their processing quality. Among the CIP seed clones 
studied CIP 105, CIP 109, CIP 220, CIP 116, CIP 120, CIP 246 and CIP 223 performed better than the 
others for chips and french fries. For the color purposes CIP seed clones CIP 102, CIP 113, CIP 208, 
CIP 224, CIP 241 were showed better quality chips and french fries. 

Other Programmes 
Evaluation and extension of power tiller operated potato planter in the farmer’s field 
A low cost power tiller operated cup type potato planter was developed in Bangladesh Agricultural 
Research Institute (BARI) Rajshahi which can plant whole tuber potato seeds as well as cut piece 
potato seeds automatically in furrows at predetermined regular intervals. Potato planter maintains a 
single row of spacing 600 mm and seed to seed distance average 200-250 mm for whole tuber seed 
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and 150-160 mm for cut piece seed. This planter singularizes the seed by a series of cups equally 
spaced that pass vertically through the secondary seed box for taking one piece of seed per cup. The 
planters perform four mechanical functions simultaneously, viz., opening furrow, metering the seed, 
and making beds along with covering the seed. Performance of the planter was evaluated in the 
farmer’s fields to determine the effect of forward speed and seed sizes on the uniformity of spacing 
and seed missing. Four speeds and three seed sizes were varied to evaluate the planter. Uniformity of 
spacing varied with the increase of operational speed.  It was found that forward speed of 2.4 km/hr 
was the best in respect of uniformity of spacing and missing of seeds. Seed sizes of 35mm were found 
the best in respect of uniformity of spacing (94%) at the speed of 2.4 km/hr. Field demonstrations were 
conducted at on station and the farmers  field of Puthia, Paba, Rajshahi. The average effective field 
capacity of cup type planters were 0.10 ha/hr and missing seed was 3%. Potato planter requires 4 
man/days/ha compare to 67 man/days/ha in conventional manual planting method. Potato planting cost 
were Tk.4804/ha. On the other hand, using whole tuber and cut piece seed, manually potato planting 
cost was Tk.14,740/ha and Tk.16940/ha. Labour requirement for whole tuber seed planting in case of 
planter and conventional method were 4 man days and 67 man days, respectively. There were no 
significant yield difference between potato planter and conventional methods. Manufacturers and 
operator trainings were conducted under the project works. Farmers field day was also conducted near 
the potato field showing the crops condition of mechanically planted plots and conventional planted 
plots. Potato planter could save labour requirement of 63 man-days/ha and planting cost Tk 9936/ha 
which was equivalent to 94% and 67% saving of labour and planting cost, respectively compare to 
conventional manual potato planting method.  

Development of a power tiller operated potato harvester 
A Power tiller driven potato harvester had been developed with locally available materials in Regional 
Wheat Research Centre, BARI, Rajshahi during 2013-14 . It was a semi automatic digging machine. 
Potato harvester act as dig the potato beds, rotating flat conveyer belt  carry loose soil with potatoes 
and its high speed rotation separate the potato tubers from soil. Finally pick up the exposed tubers 
from the soil surface by hand. The potato harvester consisted of i) digging blade ii) conveyer flat chain 
iii) Guide plate iv) Power transmission arrangement. The dimension of the harvester was 900 x 850 
mm. It covered daily average 8 bighas of land depend on operator skillness. Potato harvester required 
labour 21 per ha only instead of 60 labours per ha in traditional manual method.  Harvesting cost by 
potato harvester was Tk. 8,357 per ha but manually harvesting cost was Tk.17,100 per ha, 
respectively. Potato harvester saved 51% cost and 65% labour. Moreover, there were no potatoes 
remain inside the soil. Potato damage percentage was only 1.2 1%. Potato growers was always pass in 
risk of bad weather especially during harvesting time. Sometime unpredictable rain caused huge 
damage. So, potato harvester could cover many areas within limited time and escape bad weather 
uncertainty and could reduce labour dependency.  

Economic assessment of BARI Alu-46 cultivation compare to BARI Alu-7 (Diamant) with spray 
and without spray conditions 
The study was conducted in the 10 farmers fields of Bogra District during 2013-14 with a view to 
estimate the production cost of newly released Late Blight resistant potato variety BARI Alu-46 as 
compare to another popular variety BARI Alu-7 (Diamant). It was observed that when BARI Alu-7 
Diamant (without spray) was cultivated by the sample farmers (mean of 10 farmers) the total costs was 
Tk. 167622.80/ha, of which Tk. 141772.80/ha and Tk. 25850/ha were variable costs and fixed costs, 
respectively. The total return received by the farmers was Tk. 35558.80/ha. The study revealed that 
BARI Alu-46 cultivation was found profitable compare to BARI Alu-7 Diamant. The benefit cost ratio 
was 2.11 over variable cost and 1.78 over total cost, respectively for cultivation of LB resistant potato 
variety. Farmers showed interest on Late Blight resistant variety BARI Alu-46 because of no 
additional spray cost for fungicides was required and obtained higher yield from this variety.  
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Farmer’s opinion 

Farmers showed interest on this LB resistant variety BARI Alu-46 because it was resistant to Late 
Blight disease and no spray was required during the growing period. They demanded timely supply of 
seed potato. Farmers in the study area also demanded red skin Late Blight resistant potato variety. 

Technology Transfer 
Adaptive Trial (Adaptive trials with newly released potato varieties) 
Adaptive trials with new potato varieties were conducted at nineteen districts to promote as well as to 
know the farmers acceptance about the new potato varieties. On average of twenty locations in some 
case nineteen or eighteen, BARI Alu- 41 (5.183) yielded the highest of 30.63 t/ha followed BARI Alu-
42 (27.96 t/ha), BARI Alu-13 (27.22 t/ha) and BARI Alu-25 (27.07 t/ha). Considering size, shape, and 
colour, farmers showed their keen interest about the variety BARI Alu- 41 (5.183), BARI Alu- 42 
(Agila), BARI Alu-44 (Elgar), BARI Alu-13 (Granola), BARI Alu- 25 (Asterix) and BARI Alu- 28 
(Lady Rosetta) in different region. 

Promotion & dissemination of newly released late blight resistant potato variety BARI Alu-46 
Late blight resistant potato variety BARI Alu-46 along with most popular variety BARI Alu-7 
(Diamant), were distributed and demonstrated in the 50 farmers’ fields at Jessore (15), Barisal (10), 
Patuakhali (15), and Bogra (10), during 2013-14 cropping season. The crop was not sprayed with any 
fungicide. Late blight infections in both the varieties were ranged from 0-100%. At Bogra, the highest 
infection was observed in Diamant (100%) and zero infection was in BARI Alu-46. BARI Alu-46 
showed zero infection of late blight at Bogra, Barisal and Patuakhali. The highest tuber yield was 
recorded in BARI Potato-46(45.89 t/ha) at Jessore and the lowest was in BARI Alu-7 (16.94 t/ha) at 
Bogra. Over the locations BARI Alu-46 gave average 40% higher yield than BARI Alu-7. Farmers 
showed their positive reaction to cultivate late blight resistant variety BARI Alu-46.  

Farmer’s opinion 
Farmers were very much interested about the BARI Alu-46 as this variety gave more yield than check 
variety BARI Alu-7 (Diamant) without any spray during the cultivation period. Farmers demanded 
timely supply of seed potato of the late blight resistant potato variety for planting in next cropping 
season. 

Workshop  
One Workshop on post-harvest technology of tuber crop was held during 2013-14 where 50 secientist, 
20 DAE personal, 10 BADC personal and 2 seed company personal were attended.  

Training Activities 
During 2013-14, total 30 batches of training on improved production technology and quality seed 
production of tuber crops were conducted at different stations of BARI. A total of 420 farmers, other 
50, Scientific Assistant/Senior Scientific Assistant, and Sub Assistant Agriculture Officer 150 were 
participated. 



 
 
 
PULSE CROPS 
Blackgram 
Varietal Development 
Advancement of filial generations in blackgram 
Advancement of F1 and F5 generation of blackgram were conducted during Kharif-II, 2013 at PRC, 
Ishurdi, Pabna. Twelve progenies were confirmed from F1 which will be evaluated in F2 in the next 
season. Fourteen families from F5 generation were selected based on higher yield, disease resistance 
and seed size. 

Confirmation of F1s of blackgram 
Twenty F1 progenies obtained in kharif-II, 2012 were grown along with their parents at Pulses 
Research Center, Ishurdi, Pabna during kharif-II, 2013. Twelve progenies were confirmed and 
harvested separately and given accession number. Twelve progenies of blackgram have been selected 
for growing in F2 generation in the next year. 

Growing of F5 families of blackgram 
Seven F5 families were grown along with the check variety BARI Mash-3 during kharif-II, 2013 at 
Pulses Research Center, Ishurdi, Pabna. Fourteen families were selected from seven progenies which 
will be grown at observation trial in the next season. 

Observation trial of blackgram 
A total of seven genotypes were evaluated along with check variety BARI Mash-3 at Pulses Research 
Center, Ishurdi, Pabna during kharif-II, 2013. Significant differences were observed in case of days to 
flower, pods/plant, 100 seeds weight and yield in kg/ha. Highest yield was obtained from BBLX-
07002-5 followed by BBLX-07010-4, BBLX-07002-1, BBLX-07001-6 and BBLX-07001-5 which out 
yielded the check variety BARI Mash-3. So, BBLX-07002-5, BBLX-07010-4, BBLX-07002-1, 
BBLX-07001-6 and BBLX-07001-5 were selected to evaluate in the next season in PYT. 

Lentil 
Varietal Development 
Hybridization and advancement of filial generations in lentil 
Hybridization and advancement of F1 to F5 generations were conducted during Rabi 2013-14 at PRC, 
Ishurdi, Pabna and PRSS Gazipur. Nine parents were used and a total of 484 successful crossed seeds 
were collected from twenty six cross combinations. From F1, F2 F3, F4 and F5 generation Six, eleven, 
five, six, and four progenies were selected, respectively considering higher yield and other desirable 
traits with resistance against stemphylium blight. 

Hybridization of lentil 
A total of 457 successful crossed seeds were collected from tweny cross combinations. Maximum 
numbers of successful cross seeds were found in LRIL 22-39 X LRIL 21-220.  F1 seeds have been 
stored for next year evaluation.  

3 
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Confirmation of F1 of lentil 
Eleven F1s obtained from rabi 2012-13 were grown along with their parents at Pulses Research Center, 
Ishurdi, Pabna during rabi, 2013-14. Plant characters were observed carefully from seedling to harvest 
and confirmed populations were identified by comparing characters of parents and F1s. Six F1s were 
confirmed, harvested separately and given code number.  

Growing F2 generation of lentil 
Eleven F2s progenies along with the check variety BARI Masur-7 were grown at Pulses Research 
Center, Ishurdi, Pabna during Rabi, 2013-14. Based on desirable traits 11 progenies were selected by 
comparing with check. Seeds were harvested separately following modified bulk method for the next 
year trial. Selected F2s generation will be grown in the next year. 

Growing F3 generation of lentil 
Five F3s of lentil along with the check variety BARI Masur-7 were grown during Rabi, 2013-14 at 
Pulses research Center, Ishurdi, Pabna. Based on desirable characters 5 progenies were selected 
comparing with checks and their seeds were harvested separately following modified bulk method. 
Selected F3s generation will be grown in the next year. 

Growing F4 generation of lentil 
Seeds from six F4s progenies were grown along with the check variety BARI Masur-7 during rabi 
2013-14 at Pulses Research Center, Ishurdi, Pabna. On the basis of desirable characters 06 progenies 
were selected comparing with checks and their seeds were harvested separately following modified 
bulk method. Selected F4s generation will be grown in the next year. 

Growing F5 generation of lentil 
Four F5 families selected in the last year were grown along with the check variety BARI Masur-7 during 
rabi 2013-14 at Pulses Research Center, Ishurdi, Pabna. On the basis of desirable characters 04 families 
were selected comparing with checks and their seeds were harvested separately following modified bulk 
method for the next year trial. Selected F5 families will be grown in the next year. 

Preliminary yield trial of lentil 
Significant variation was observed for days to flower, days to maturity, pods per plant, 100 seed 
weight and yield in kg per hectare. The lowest days to matyrity was recorded in BLX 07004-7. 
Large seed size was recorded in BLX 07004-12. The entry BLX 07004-2 produced the highest yield 
followed by BLX 07004-12 .GGE biplot of yield showed entry BLX 07004-2 and BLX 07004-12 
appeared to be widely adaptive compared to the rest.  The out yielded entries were also found 
resistant to stemphylium blight. The entries BLX 07004-2 and BLX 07004-12 have been selected 
for next year RYT evaluation. 

Participatory Varietal Selection of Lentil  
The experiment was conducted at four locations in the farmer’s field during Rabi, 2013-14 to find out 
desirable lines through farmer participation. The genotype BLX-05002-6 gave the highest yield (2243 
kg/ha) followed by LR-9-25 (1867 kg/ha) and the lowest yield (973 kg/ha) produced by BLX-05008-
15 followed by LRIL-21-109 (1253 kg/ha). The lentil genotypes BLX-05002-6, LRIL-22-68, LRIL-9-
25 were selected by the farmers for better yield performance with disease resistance.  

Screening advance lines/varieties of lentil under late and optimum sown condition 
Significant difference was observed in yield and yield related traits in two sowing dates. 1st 
sowing (11 Nov.) sowing produced higher yields (1020 kg/ha) compared to late sowing (987 
kg/ha) in 26th November. Considering sowing dates highest yield was found in BARI Masur-66 in 
1st sowing (11 Nov.) and , BARI Masur-4 produced higher yield in 2nd sowing (26th November), 
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though the population of 2nd sowing was bit more than 1st sowing but the yield difference 
beteween two sowing was also higher. Similarly, the entry LR 9-25 produced the higher yield in 
2nd sowing even with less population than 1st sowing. The rest of the variety/genotypes had no 
remarkable yield difference on two dates of sowing. 

Cultural Practices 
Effect of date of sowing on lentil growth and yield 
A field experiment was conducted at PRC, Ishurdi, Pabna during rabi season of 2013-2014 to study 
the plant growth and yield response of lentil in varying moisture, temperature and day length. This is a 
new trial for APSIM validation model for lentil. There were three sowing dates i.e. early sowing (4 
November/2013), Optimum sowing (16 November/2013) and late sowing (28 November/2013).  It 
was laid out in a RCB design with three replications. Plot size was 6m x 3m. The variety BARI Masur- 
6 was used and seed rate was 35 kg/ha. In the experimental plots, fertilizers @14-20-20-10 kg 
NPKS/ha was applied during final land preparation. Intercultural operations were done as and when 
required. Data on different growth parameters were collected as required for the APSIM model. 
During harvest data on yield contributing characters were recorded from 10 randomly selected plants 
from each plot and grain yield was recorded from 2.0 m2/plots and converted to t/ha. The recorded 
data were statistically analysed and mean separation was done following LSD Test. There was a 
significant effect of dates of sowing on branches/plant, pods/plant and grain yield. The 1st date of 
sowing (4 November) produced the highest grain yield as well as high yield contributing characters. 
The lowest grain yield and yield contributing characters were obtained from late sowing (28 
November). The decreasing trend of grain yield and yield contributing characters were due to delay in 
sowing which reduced the growth period and also induced forced maturity. From the study, it may be 
concluded that 1st week of November is the optimum time for sowing of lentil to achieve higher grain 
yield. However, this is first year trial; it should be repeated next year for confirmation of the results. 

Effect of irrigation and on growth and yield of lentil under different sowing methods 
A field experiment was conducted at PRSS, BARI, Gazipur, during rabi season of 2013-2014 to find 
out the effect of irrigation on growth and yield of lentil under different sowing methods. Lentil is 
normally cultivated under rainfed condition. But now -a- days farmers of some regions are growing 
lentil with irrigation, especially for lentil after T. aman rice. Soils are generally loam- clay loam. They 
use variable irrigation schedule like pre-sowing, post-sowing, pre or post + 1 irrigation at 30-40 days 
of sowing etc. So this experiment was planned to find out the optimum time of irrigation under 
different sowing methods for higher yield of lentil. There were six levels of irrigation e.g. control (I0), 
pre sowing (I1), post sowing (I2), irrigation at 30 Days after emergence (DAE) (I3), irrigation at pre 
sowing + 40 DAE (I4), irrigation at post  sowing + 40 DAE (I5) and two sowing methods, broadcast 
and line sowing 25 cm apart. It was laid out in a split-plot design with three replications. The irrigation 
levels were in the main-plot and sowing method was in sub-plot. Plot size was 4m x 3m. The sowing 
date was 18 November 2013. Seeds of BARI Masur-7 were used @35 Kg/ha. In the experimental plots 
fertilizers @14-20-20-10 kg NPKS/ha was applied during final land preparation. Intercultural 
operations were done as when required. Plant population/m2 at germination and yield contributing 
characters were recorded from 10 randomly selected plants from each plot and grain yield was 
recorded from 6.0 m2/ plot during harvest. The recorded data were statistically analysed. 
It appears that yield and yield contributing characters of lentil were influenced by different irrigation 
treatments. The highest seed yield was obtained from irrigation at post sowing + 40 DAE which was 
similar to irrigation at pre sowing + 40 DAE. This was attributed by   their higher yield contributing 
characters. The lowest seed yield was obtained from control. There was significant difference between 
lines sowing and broadcast on branches /plant, pods/plant, seed yield and harvest index where line 
sowing 25 cm apart produced the highest seed yield due to higher yield contributing characters over 
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broadcast sowing. Although the yield difference was significant but apparently the difference was not 
much.It was also observed that, at the later stage broadcast plots were more infested by stemphylium 
blight irrespective of irrigation compared to line sowing, because of less aeration in broadcast plots 
than line sown plots. Interaction between irrigation and sowing method had no significant variation on 
grain yield and yield contributing characters. But numerically the highest seed yield was obtained in I5 
(irrigation at post sowing + 40 DAE) which was very similar to I4 (irrigation at pre sowing + 40 DAE) 
due to their higher yield contributing characters. The lowest seed yield was obtained from control plot.  
From the study, it may be concluded that, two irrigations i.e. at post sowing/ pre sowings + 40 DAE is 
effective for achieving higher growth and yield of lentil. Line sowing vs. broadcast had not much 
difference however line sowing is advisable because of ease of intercultural operation after irrigation. 
This is a first year study, it should be repeated in next year for confirmation of the results. 

On farm up- scaling of relay cropping of lentil during 2013-14 
Relay lentil demonstration was conducted in four districts namely Pabna, Faridpur, Kushtia and Natore 
by OFRD scientists of BARI and Department of Agricultural Extension (DAE) personnel. Each 
demonstration was about one hectare plot comprising of several farmers. Seeds of BARI Masur- 6 @ 
50-55 kg/ha was sown as relay crop in the standing Aman rice fields under saturated moisture 
condition during 5-24 November 2013. Seeds were soaked overnight before sowing. Fertilizers @ 20-
20-10 Kg/ha of PKS was applied as basal during sowing and N @14 Kg/ha was top dressed at 20-25 
days after sowing. Rice was harvested retaining 20-25 cm rice straw height from the ground level 
Weeding was done once and Rovral (50WP) was applied @ 0.2% twice starting from flowering stage 
to protect the crop against Stemphylium blight. The highest seed yield was 1813 kg ha-1 in Pabna 
followed by Bheramara, Kushtia (1527 kg/ha) and Faridpur (1438 kg/ha). The lowest yield of 1200 kg/ 
ha was recorded from Boraigram, Natore due to late sowing.The farmers in this country usually 
cultivate lentil under land preparation with ploughing. Farmer’s yield of conventional practice was 
also recorded. The farmers’ yield varied from 900-1530 kg ha-1 having an average yield of 1148.75 
kg/ha. The low yield was due to late planting after rice harvest, cultivation of old varieties, not use of 
fertilizers and plant protection measures. 
Farmers in these locations were happy to see the performance of relay lentil. Because they did not 
know that lentil can be grown as relay crop which can produce even better yield than conventional 
crop with so much low inputs. Had they not grown lentil their land would have remained fallow in this 
cropping season. Moreover, relay cropping has saved their land preparation cost. Not only that sowing 
time can be brought forward in those lands which otherwise would not have been ready for ploughing 
by the end of November/ early December. In that case lentil sowing would have been further delayed 
and yield would have been drastically reduced. Therefore, farmers of this area are convinced to grow 
relay lentil especially in the medium high to medium- low lands. 

Crop Nutrition 
Response of different varieties of lentil to zinc fertilization  
The experiment was conducted at the farm of Central Research Station of Bangladesh Agricultural 
Research Institute (BARI), Joydebpur, Gazipur and in the farm of Regional Agricultural Research 
Station (RARS), Ishwardi and Jessore, during rabi season of 2013-14 to evaluate the sensitivity of 
different varieties of lentil to Zn fertilization. Zinc was applied as Zn2= 2 kg ha-1, where other one was 
Zn0= control. Six varieties of lentil V1= BARI Masur-2, V2= BARI Masur-3, V3= BARI Masur-4, V4= 
BARI Masur-5, V5= BARI Masur-6 and V6= BARI Masur-7 were included to evaluate on their 
agronomic response to added Zn. The experiment was laid out in a RCB design with 3 applications. The 
unit plot was 4m x 3m. Zinc was applied as ZnSO4 (36%Zn). Blanket doses of fertilizer @ 20-20-20-5-1 
kg ha-1 of NPKSB were applied as basal. The sources of nutrients were urea, TSP, MoP, gypsum and 
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boric acid. Seed of lentil were sown 23 November, 2013 at Joydebpur, 10 November, 2013 at Jessore and 
08 November, 2013 of Ishwardi. Lentil seeds were sown at the rate of 30 kg ha-1 with the spacing of 30 
cm line to line. Weeding and other intercultural operations were done as and when necessary.   
Significant variations were found in respect of all parameters except pods/plant and 100-seeds weight at 
Ishwardi. Among the varieties BARI Masur-7 produced the highest number of pods plant-1 at Jessore, 
Ishwardi and Joydebpur in zinc treated plot but the highest number of pods plant-1 was recorded in Jessore 
over the locations. The above variation existed might be due to varietal charecters in different lentil variety.  
The highest seed yield was recorded in BARI Masur-7 in Zn treated plot at both Ishwardi and Joydebpur 
except Jessore but BARI Masur-6  was produced highest (1991 kg ha-1). This yield variation in Jessore 
might be due to highest plant population was counted in BARI Masur-6 in Zn treated plot. The lowest yield 
was found of all lentil variety in zinc control plot. From the afrosaid results, the variety BARI Masur-7 is 
suitable for Ishwardi and Joydebpur region while in Jessore region BARI Masur-6 might be prefared for 
lentil cultivation. On the other hand, Zn contributed a positive role on the yield and yield attributes of lentil. 
So, application of Zinc @ 2 kg ha-1 is more effective to lentil cultivation in Zn deficient soil.  

Pest management 
Screening of lentil lines against Stemphylium blight under inoculated condition 
Stemphylium blight caused by Stemphylium botryosum is a serious threat to lentil cultivation. This 
disease is now present almost all over the lentil growing areas of Bangladesh. It may cause 100% crop 
loss under favourable condition. Varietal screening is a continuous process to find out a good source of 
resistance against the disease. So, the experiment was carried out in a RCB design with three 
replications at PRC, Ishurdi, Pabna and PRSS, BARI, Gazipur during rabi season 2013-14. Eight lentil 
lines viz. LRIL 21-5888, LRIL 22-36, LRIL 22-198, LRIL 21-36, BD-3807, BD-4053, BD-3943, BD-
4134 and two varieties BARI Masur 7 and BARI Masur 1  were used. Each line was sown in single 
row of 5m length plot along with a susceptible check (BARI Masur 1) after every 2 test lines. Line to 
line distance was 30 cm. The seeds were sown on November 10, 2013. All the lines including check 
were artificially inoculated with spores of Stemphylium botryosum on February 2, 2014 (79 day old 
plants) at PRC, Ishurdi. The concentration of the inocula was 18000 conidia/ml. At PRSS, Gazipur 
previously collected crop debris was spread between rows to build up Stemphylium inocula.   
Proper humid condition was made providing polyhood for 48 hours after inoculation. The experiment 
was monitored regularly to observe Stemphylium blight disease. Intercultural operations were done as 
and when necessary. The disease was scored according to 0-5 scale (Bakr and Ahmed 1992) where 0 = 
no infection (HR), 1 = a few scattered leaf infections but no twig blighted (R), 2 = 5–10% leaflet 
infection and/or a few scattered (1%) twigs blighted(MR), 3 = 11–20% leaflet infection and/or 1–5% 
twigs blighted (MS), 4 = 21–50% leaflet infection and/or 6–10% twigs blighted(S), and 5 = 51% 
leaflet infection and/or = 10% twigs blighted (HS). 
At PRC, Ishurdi, significantly lower Stemphylium blight severity was recorded in LRIL 21-5888 (R) 
which differed significantly from rest of lines/varieties. The lines/varieties LRIL 22-36 and BARI 
Masur 7 ranked next to LRIL 21-5888 (ranked MR) but produced significantly higher yield compared 
to rest of the lines/varieties except BD-4053. The lines/ varieties LRIL 21-5888 showed resistant(R), 
LRIL 22-36, BARI Masur 7 showed Moderately Resistant (MR) and rest of the lines / varieties 
showed variable reaction against Stemphylium blight disease.The highest number of pods per plant was 
recorded from BD-4134. In relation to disease score, the lines which have resistant character is needed 
for further research in the next year. At PRSS, Gazipur the disease pressure was low. Considering the 
disease severity, check variety BARI Masur-1 along with two test lines (LRIL-21-369 and LRIL-22-
36) scored the maximum disease severity of 3.0 at 0-5 scale. 
Based on the findings of PRC, Ishurdi the lines LRIL 21-5888, LRIL 22-36 showed Resistant to 
Moderately Resistant may be used in breeding program to develop high yielding Stemphylium blight 
resistant varieties 
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Development of Stemphylium blight in lentil under inoculated condition at different crop ages 
Stemphylium blight is a major constrain for lentil production in Bangladesh. The disease is 
widespread and can destroy total population within a short period. It is still not known when the 
disease is initiated in plants. Some researchers feel Stemphylium infection initiates at growing 
stage, some feel at flowering and some feel that it may occur at any stages of plant growth if 
congenial conditions for the fungus prevail. So this piece of research was carried out to find out 
the actual scenario of disease development. 
The experiment was carried out in the field in a RCB design with three replications and in the pot 
house in a RCB design with five replications at PRC, Ishurdi, Pabna. The seeds were sown on 
Nov. 01, 10, 20, 30 and Dec. 10, 2013. In field trial unit plot size was 1m x 1m. In case of pot 
condition five seeds were sown in each pot. Inoculation was done on Feb. 02, 2014 when the crop 
attained approximately 90, 80, 70, 60 and 50 day’s age. Proper humid condition was made 
providing poly hood for 48 hours after inoculation. The experiments were monitored regularly to 
observe first initiation of Stemphylium blight disease. Intercultural operations were done as and 
when necessary. The disease was scored following 0-5 scale (Bakr and Ahmed (1992) as 
mentioned above. The data were analyzed statistically. 
At Ishurdi, there were no remarkable difference on Stemphylium blight initiation on sowing dates but 
difference on diseases severity was well pronounced. On different sowing dates first disease symptoms 
appeared between February 6 to 12, 2014 when crop was 94, 88, 81, 71, and 63 days old. It may be 
noted that up to January 31, 2014, the maximum temperature at Ishurdi prevailed almost below 220c, 
which was not congenial for disease development but from starting of February, 2014, the maximum 
daily temperature rose to more than 240c which was most favorable for Stemphylium blight. 
Significantly higher disease severity was recorded at Nov 01 and Nov. 10, 2014 sowing and they 
differed significantly with rest sowing times. The highest number of pods per plant was recorded from 
Nov. 10, 2013 sowing (optimum sowing time) and lowest was observed from Dec. 10 (late Planting), 
2013 sowing date.  
Significantly higher yield was harvested from Nov. 01-10 sowing and it differed significantly from the 
rest of sowing dates because of optimum time of sowing. Under pot house more or less similar trend of 
Stemphylium blight was found.  From this study it may be concluded that favorable environment 
factor (especially temperature) is more crucial for Stemphylium blight rather than age of crop plants. 
However this trial needs to be repeated next season for confirmation. In this trial the effect of date of 
sowing is prominent, so to avoid this, seeds should be planted on one date only (1st week of 
November) and inoculation should be done on different age of the plants such as 50 days, 60,70,80,and 
90 days. It is apprehended that Stemphylium blight of lentil occurs at any stage of plant growth if 
congenial condition (especially the temperature) for the fungus prevail. 

Prevalence of Stemphylium as seed borne in lentil and its pathogenicity  
In general plant pathogens survive/overwinters mostly in seed and in soil. Source of survival of 
Stemphylium botryosum of lentil not yet confirmed. Last season (2012-13) a preliminary study was 
initiated on this aspect. Information of infection source is a pre- requisite for development of 
management packages. So this study was undertaken for confirmation of survivability of S. botryosum.  

Prevalence of Stemphylium and isolation of pathogen: Fifty eight lentil seed samples were 
collected from Faridpur, Jessore, Kushtia, Natore, Pabna and Rajshahi. From each sample 100 seeds 
were taken randomly, surface sterilized with Chlorox for two minutes and then plated on sterilized 
blotter paper. In each petriplate 25 seeds were placed and incubated at 24±20c for 12 days. After 
incubation the seeds were observed under sterio and compound microscope and Stemphylium 
infected seeds and plant parts were identified on the basis of morphological (colour, mycelia, 
conidiophore and conidia) characteristics. Stemphylium botryosum was isolated from seed, 
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transferred to petriplates containing V8 Juice agar media and kept in an incubator at 24±20c for four 
days and then the plates were placed under NUV light for 12 hours and next 12 hours under dark 
incubator for seven days to enhance sporulation. Finally isolated S. botryosum was maintained on V8 
agar slants and preserved at 40 c for further use. 
Pathogenicity Test: Culture of S. botryosum was multiplied on V8 agar petriplates and incubated for 
10 days. After sporulation the conidia were collected from petriplates by floating the plate with 
sterilized distilled water and then gently dislodging the conidia with camel brush. Teen 20 solution 
was added @ 1 drop/ml of sterilized water. Concentration of conidia was 3×104 conidia/ml. Viability 
of conidia was confirmed following germination test. Apparently healthy seed of BARI Masur 1 was 
used and soaked in conidial suspension overnight. Then inoculated seed was tested under three 
different pathogenicity test (I) Blotter method (ii) V8 juice agar (iii) Grow on test (Test tube slant, V8 
agar) method. On blotter, 25 seeds/petriplate, on V8 agar, 10 seeds/petriplate and on Growing on test, 
one seed/test tube were used. In case of blotter 10, in V8 10 and in Grow on test 20 replications were 
used. Non inoculated lentil seed was used as check in each case. Fifteen days after inoculation, 15 days 
was allowed for observations.  
Prevalence of Stemphylium on seed: Regardless of locations all the samples gave 100 percent seed 
germination except Rajshahi where germination of seed was 95%. In Rajshahi pre-emergence death 
due to S. botryosum was 5%. Different level of post emergence infection was observed in all the 
locations. The highest post emergence infection was recorded from Faridpur samples (14.78%) 
followed by Rajshahi (13.5%), Pabna (8.40%), Kushtia (5.90%), Jessore (4.78%) and Natore (4.60%). 
Range of post emergence infection varied widely among the locations. Post emergence infection was 
mostly detected on leaf and twigs during observation period.  
Pathogenicity test: Under the study on Blotter method, Cent percent germination was observed in 
both inoculated and uninoculated (control) seed but 100% post emergence infection was recorded in 
inoculated lentil seed. But none of the seedlings was infected by Stemphylium blight in uninoculated 
seed. In V8 agar 80% seed failed to germinate in case of inoculated seed while no pre-emergence death 
occurred in control. In case of post emergence infection, 20% seedling was infected by the disease 
against 40% infection in control. Regarding Growing on test method (V8 juice slant), 70% pre 
emergence death and 30% post emergence infection were recorded but in control (non inoculated) 
germination was 100% and only 20% seedling was infected by Stemphylium blight. 
From the study it appeared that a considerable extent of pre-emergence death occurred on tests 
containing V8 agar media but not on Blotter. This may happen as because this media is selective for 
stemphylium. So with the germination of seed, conidia inside the seed become active, multiply 
profusely and cause pre-emergence mortality of seed. Through these three tests it can be concluded 
that the fungus Stemphylium botryosum is seed borne. 

Chickpea 
Varietal Development 
Advancement of filial generations in chickpea 
Advancement of F2 to F5 generations was conducted during Rabi 2013-14 at PRC, Ishurdi, Pabna. 
Seven and six populations were selected from F2 and F4 generation, respectively. And fourteen 
families were selected from F5 generation considering higher yield potentiality, disease resistance and 
other desirable attributes. 

Growing F2 generation of chickpea 
After confirmation of F1 it is essential to advance the generation in to F2. Maximum segregation is 
attained in this generation and therefore a plot with large number of populations is grown.Eight F2s 
along with the check varieties BARI Chhola-5 and BARI Chhola-9 were grown at Pulses Research 
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Center, Ishurdi, Pabna during rabi, 2013-14. Seven F2s were identified and selected comparing with 
checks separately and 6-13 plants with desirable traits from those F2s were collected.  
From the above study, it was observed that seven progenies of chickpea has been selected which will 
be grown in F3 generation in the next Rabi season. 

Growing of F4 generation of chickpea 
After selection of segregants in the F3 it is essential to advance the generation into F4 to attain more 
homozygosity. In chickpea about 75% homozygosity is attained in F4 generation.Four F4 progenies 
were grown along with the check variety BARI Chhola-5 and BARI Chhola-9 during rabi 2013-2014 
at Pulses Research Center, Ishurdi, Pabna. Four lines were selected from the experimented accessions 
and 9-11 plants were selected from each entry. Each of the selected lines will be treated as family to be 
grown in F5 generation in the next rabi season.  

Growing of F5 families of chickpea  
After selection of segregants in the F4 it is essential to advance the generation to attain more homozygosity. 
Five F5families were grown along with the check variety BARI Chhola-5 and BARI Chhola-9 during Rabi 
2013-2014 at Pulses Research Center, Ishurdi, Pabna. So, from the above study, fifteen families were 
selected from five progenies which will be grown at observation trial in the next Rabi season. 

Observation trial of chickpea 
Seven families selected from last year’s F5 treated as lines were grown against check variety BARI Chhola-
5 and BARI Chhola-9 in Rabi, 2013-2014 at Pulses research centre, Ishurdi, Pabna. The experiment was 
laid out in a RCB design with two replications and having a spacing of 50 cm between rows. Highest pods 
per plant were found in BCX 08001-6 followed by BCX 08009-3 and BCX 08001-6. Bold size seeds 
(23.66 g 100 seeds) were obtained from BCX 08008-1. The highest yield was obtained from BCX 08009-9 
followed by BCX 08001-3, BCX 08009-3 and BCX 08008-1will be evaluated in next year in PYT. 
Considering above all the characteristics, lastly BCX 08009-9, BCX 08001-3, BCX 08008-1and BCX 
08009-3 were selected to evaluate in PYT in the next Rabi season. 

Regional yield trial of chickpea  
The work was carried out to determine the performance of five chickpea genotypes for yield and yield 
contributing characters, stability and reaction against disease and insect pest that were grown in five 
plant population environments viz. Ishurdi, Gazipur, Jessore, Barisal and Madaripur during Rabi 2013-
14. The genotypes were BCX 06002-6, BCX 06004-10, BCX 06001-11 and two checks as BARI 
Chickpea-5 and BARI Chickpea-9. Significant differences were observed for all the genotypes against 
days to flower, days to maturity, plant height, pods/plant and 100 seeds weight among the 
environments except Gazipur and Madaripur in case of days to flower and days to maturity. BARI 
Chhola-5, BCX 06004-10 and BARI Chhola-9 took lowest mean minimum days (70) to flower but 
BCX 06004-10 matured (124 days) earlier than the others.  BCX 06004-10 was the tallest one and 
BARI Chhola-5 was the dwarf one. Mean highest pods/plant was obtained from BARI Chhola-5 
followed by BARI Chhola-9 and BCX 06004-10. Bold seeded entry was recorded as BARI Chhola-9 
followed by BCX 06001-11 where BARI Chhola-5 bears the smaller sized seeds. BARI Chhola-9 and 
BCX 06001-11 showed moderate resistance to BGM over the environments as it appeared. The entries 
BCX 06004-10 was the highest yielder genotype while BCX 06001-11 showed moderate stability 
across the environments therefore, these two were selected to evaluate in the next Rabi season. 
Considering the IPCA I score it revealed that none of the genotypes had minimum interaction and hence 
they are not stable for all locations. All most all the genotypes had high interaction with the environments 
and hence they are suitable for specific environments. Among them the genotype BCX-06004-10 with 
high mean and positive interaction, are suited for favorable environment. Conversely the genotype BARI 
Chhola -5 with high mean and negative interaction is suited for unfavorable environments. 
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Considering above all the stability parameter, yield contributing characters, and disease reaction it was 
revealed that BCX 06001-11 showed better performance but it ranked 4 out of five genotypes for 
yield. Again BCX-06004-10 having highest mean yield is suited for favorable environment and the 
check BARI Chhola-5 is suited for unfavorable environments. Therefore, the genotypes BCX 06004-
10 and BCX-06001-11 might be selected to evaluate in the next Rabi season in PVS trial. 

Crop Nutrition 
Response of chickpea varieties to boron application in calcareous and terrace soils 
An experiment was carried out in calcareous soil under Low Ganges River Floodplain (AEZ 12) at 
Regional Pulses Research Station (RPRS), Madaripur and Terrace soil under Madhupur Tract (AEZ 28) 
during the Rabi season of 2013-14 to evaluate the more response of chickpea varirty to boron application 
and find out the optimum doses of boron (B) for yield maximization. There were twelve treatment 
combinations comprising three  chickpea varieties (BARI Chhola -5, BARI Chhola -8 and BARI Chhola -
9) and four boron level (0, 1.0, 1.5, and 2.0 kg ha-1) along with a blanket dose of N20 P35 K20 S10Zn2.0 kg ha-1 

was applied at Madaripur and N15 P20 K15 S8Zn1.0 kg ha-1 was at Gazipur soils. The experiment was laid out 
in RCB design factorial with three replications. The unit plot size was 4 m × 3 m. Blanket dose of fertilizers 
were applied at the time of final land preparation. The sources of nutrients were urea, TSP, MoP, gypsum 
and zinc sulphate.The land was prepared throughly by a tracter driven siezel and rotavator. Boron was 
applied as boric acid as pertreatments plot during final bed preparation. Seeds were sown @ 35-40 kg ha-1 
with a spacing of 50 cm x 10 cm on 15 November, 2013 at Madaripur and on 24 December, 2013 at 
Gazipur. Two weeding were done at 25-26 and 40-41 days after sowing (DAS). The diseases and insects 
were control properly. The yield and yield contributing characters of chickpea was found statistically 
significant except plant height, number of branches per plant and 100 seeds weight  at Gazipur that were 
shown non significant during 2013-14. The highest seed yield (1026 kg ha-1 at Madaripur and 2471 kg ha-1 

at Gazipur) was obtained from the combination of B1.5 × BARI Chhola-9 which was significantly different 
over the other combinations but statistically identical to B2.0 × BARI Chhola -9 combination at Madaripur. 
The lowest seed yield was found in control combination. The yield of chickpea in Madaripur showed 
comparatively lower than Gazipur. This yield variation might be due to disease (wilting) infestations were 
occured at Madaripur. As a result, plant population of Madaripur was comparatively lower than Gazipur. It 
may be concluded that the 1.5 kg B ha-1 or 2.0 kg B ha-1 with a blanket dose of N20 P35 K20 S10Zn2.0 kg ha-1 
at Madaripur and N15 P20 K15 S8Zn1.0 kg ha-1 at Gazipur found suitable for maximizing the yield of all 
chickpea varieties in calcareous soil under Low Ganges River Flood Plain (AEZ 12) and terrace soil under 
Madhupur Tract (AEZ 28). Among the varieties BARI Chhola-9 was more response to 1.5 kg ha-1 B 
fertilization followed by BARI Chhola-5 variety. 

Pea 
Varietal Development 
Regional yield trial of pea 
A regional yield trial was conducted at PRC Ishwardi during rabi season of 2013-14. The long duration type, 
BD 4228 produced the highest mean seed yield of 2233 kg/ha followed by BD 4223 (2044 kg/ha) and BD 
4209 (1972 kg/ha). However plant population of BD 4228 was 49/m2 whereas the same for BD 4223 was 37 
only. In the last year, entry BD 4223 produced the highest seed yield (2369 kg/ha) followed by BD 4228 
with 2167 kg/ha (PRC annual report, 2012-13. p-125). This year, if the population of BD 4223 could be the 
same to BD 4228, the yield of BD 4223 would be highest over the genotypes. Among the short duration 
type, the highest mean seed yield was recorded in Pea 88 (1162 kg/ha) followed by Early-94 (1076 kg/ha). 
However, the pod shape, size and color of Early-94 looked very attractive compared to other genotypes. 
Although the early genotype, Pea 88 produced the highest yield in both locations, but considering the 
others traits, the entry, Early-94 can be recommended to grow in between Aman and Boro rice (project 
objective). On the other hand, the long duration line, BD 4223 can be selected in between T. aman and 
T-aus rice for vegetable or seed purpose as relay or sole crop. 
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Evaluation of pea genotypes 
There were significant difference in pod yield and fodder yields, days to first pod harvest and days to 
maturity in three type of sowing. In general 12 Nov. sole sowing produced significantly higher pod yield 
and fodder yield but it was statistically nonsignificant for seed yield. However, there was significant 
interaction of type of sowing with genotypes. BARI Motorshuti -1 produced significantly higher pod yield 
in both sole sowing (10.7 t/ha in 01 Nov. & 17.0 t/ha in 12 Nov.) followed by IPSA-3 while in relay sowing 
the highest yield was recorded in IPSA-3 (6.5 t/h). But in 2012-13, IPSA-3 was severely damaged by foot 
rot while BARI Motorshuti-3 completely failed to germinate in relay sowing under excess moist condition 
but Natore local-2 perormed good even in that situation. For fodder yields Natore local-2 produced the 
highest mean yield (12.2 t/ha) followed by Natore local-1 (11.2 t/ha). In case of seed yield again IPSA-3 
gave the highest seed yield of 2.64 t/ha followed by BARI Motorshuti-1 (2.33 t/ha) and Natore local-2. 
From this evaluation it may be concluded that optimum sole sowing in 12th November is best for extracting 
higher yield irrespective of genotypes while IPSA-3 can be selected for any type of sowing under 
favourable condition. But based on pod shape, size and consumer preference as well as stress tolerance, 
Natore local-2 may be selected for relay sowing. BARI Motorshuti-3 is not suitable for relay cropping, it 
may be recommended for growing as a sole crop between Aman and Boro rice and early pod harvesting.  

Crop Management 
Management of relay cropping pea with t.aman rice 
The experiment was conducted at the Regional Agricultural Research Station, Jamalpur and Ishwardi 
during Rabi 2013-2014 to determine the seed rate and effect of walking ways in the relay crop of pea 
with aman rice. The experiment was conducted at the Regional Agricultural Research Station, Jamalpur 
and Ishwardi during Rabi 2013-2014 to determine the seed rate with or without path facilities during the 
harvesting of field pea variety suitable for relay cropping in the aman + pea- boro rice cropping pattern.  
The three seed rates (70 kg ha-1, 85 kg ha-1 and 100 kg ha-1) were assigned in the main plot while walking 
way i.e. path facilitiesi (15 cm path after and control) were assigned in the sub-plot as a treatment. Unit 
plot size was 5m × 4m. Seeds were sown on 11 November 2013 in both the field in Broadcast method 
before 10 days of T.aman harvest as relay crop. T.aman was harvested leaving 30-35 cm straw height 
from ground level. No weeding was done during the whole crop growing period. Pods were harvested at 
different dated on the basis of pod maturity as a green pod. Pods were harvested at 95-100 and 110-115 
days after sowing. Ten plants were selected randomly from each plot before harvest of crop to record 
data on yield attributes while pod yield was collected on the whole plot basis at different day’s interval 
when bearing pod was matured as a green pod. Collected data were analyzed statistically and mean 
separation was done as per LSD test at 5% level of significance.  
The result revealed that the treatment 100 kg seed ha-1 gave the highest pod and fodder yield which 
was followed by 85 kg seed ha-1 in both the location. Walking way produced the higher yield than 
control but there was no significant differences. None of the variable did not differ significantly due to 
the combined effect of seed rate and walking way. Maximum gross margin and BCR TK.111620/ha & 
3.58 at Jamalpur and TK. 179,900 /ha & 5.05 at Ishurdi, respectively were obtained by the interaction 
of seed rate 100 kg/ha with walking way (W1) and the lowest were found in the interaction of 70 kg/ha 
seed with control for both the locations. 
In conclusion 85-100 kg seed ha-1 with walking way after 2 m during 35-40 DAE is effective for pea 
cultivation as green pod and fodder. This technology is also can be used within the fallow period of 
T.aman-boro cropping pattern in the Char land areas of Jamalpur region and for other region within 
the period of aman-aus rice/Jute/Mungbean/Sesame. This technology can be validate and upscaling in 
the farmers field in the next year. 
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Effect of date of sowing on growth and yield of green pea  
From experiments of Rabi 2011-2012 it was found that green pod harvest of Pea is profitable and 
some variety can be fitted in between the fallow period of T. aman rice and Boro rice. To   study the 
plant growth response and yield in varying moisture, temperature and day length, an experiment with 2 
varieties and 3 sowing dates was conducted at RARS, Jessore during Rabi season of 2013-14. 
Two Pea varieties (short duration, BARI Motorsuti -3 and long duration, Natore local) and 3 sowing 
dates were, early sowing (5 November, 2013), optimum sowing (15 November, 2013) and late sowing 
(25 November, 2013). The experiment was laid out in a split-plot design with three replications. Plot 
size was 6m x3m. Initial and post harvest soils samples from different depths were collected for 
analysis of soil nutrient status. Fertilizers @20- 40-20 kg/ha of N-P205-K20 were applied in the 
experimental field. Intercultural operations were done as required. Data on yield contributing were 
recorded from 10 randomly selected plants and yield from whole plot. 
There was a significant effect of dates of sowing on green pod yield and seed yield in both the 
varieties. The 2nd date of sowing (15 November) produced the highest pod and seed yield. However, 
there was no remarkable difference in respect of days to flower, days to maturity, plant height, pods 
per plant and hundred seed weight (Table 8) due to variation of sowing dates. But days to maturity of 
BARMotoshuti-3 increased from 65 to 67 and 68 days as the sowing delays, which may be due to 
longer growing period for flowering (low temperature effect). The lowest green pod and seed yield 
was obtained in the first date of sowing (5 November) which may be due to the high temperature effect 
at the growing stage inducing early flowering. The variety Natore local produced the highest green pod 
but   seed yield was the highest in BARI Motorshuti-3 irrespective of date of sowing. Similar trend 
was observed in case of pod yield but Natore local produced highest seed yield last year. More 
information will emerge when the data will be fitted into modeling. 
From the two years study, it may be concluded that 2nd week of November is the optimum time for 
sowing pea as a sole crop for higher green pod and seed yield for both types of varieties. 

Development of management package for BARI Motorshuti-3 for T.aman-pea-boro cropping 
pattern 
A field experiment was conducted at RARS, Jessore to find out the optimum seed rate, sowing 
method, irrigation and top dressing of urea for optimizing growth and yield of BARI Motorshuti-3 
during Rabi season of 2013-2014. The experiment was laid out in a split-split- plot design with 3 
replications. Irrigation 0 and 1 at 20 days after emergence (DAE)(0,1) were placed in the main-plot, 
Urea top dress 0 and @ 45 kg/ha at 30 DAE (0,1) were placed in the sub- plot and line spacing(4) 20 
cm, 25 cm spacing, 30 cm and broadcast @200 kg/ha  were placed in the sub-sub - plot. The unit plot 
size was 3m x 3m. A blanket dose of fertilizers @14-20-20-10 kg /ha of NPKS, respectively was 
applied in the experimental plots during final land preparation. The sowing date was 07 November 
2013 and seeds were sown as per treatment. Irrigation and urea top dress were done as per treatment. 
Intercultural operations were done as required. Data on yield contributing character were recorded 
from 10 randomly selected plants and yield from whole plot. The data were statistically analysed and 
mean values were judged by Duncan’s Multiple Range Test and presented. 
Combined effect of irrigation, urea top dress and spacing on green pod yield and fodder yield of BARI 
Motorsuti-3 were significant.The highest green pod and fodder yield were found in no irrigation, no 
urea application under 20 cm spacing which was similar to one Irrigation at 20 DAE with urea top 
dressed @45 kg/ha at 30 DAE under 20 cm plant spacing for green pod/ha. Where as the lowest was in 
one Irrigation at 20 DAE, urea top dressed @45 kg/ha at 30 DAE under broadcast with seed @ 200 
kg/ha. However, there was no remarkable variation on plant height and pods per plant and seeds/pod 
except plant population/m2. 
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From this study it was found that, only closer plant spacing (20 cm) is the key factor for achieving 
higher yield of green pod and fodder but other treatments effect (irrigation and urea top dress) is not 
remarkable. This is first year trial it should be repeated in the next year for confirmation of results. 

On-farm testing of green pea as vegetable in the T.aman rice-pea (sole) - boro rice cropping pattern 
In the high and medium high lands of Kushtia, Jessore, Jhenaidah etc. areas, T. aman – Fallow - Boro 
cropping pattern is practiced by the farmers. In our initial investigation at BRRI Rajshahi in 2011-12 it 
was found that short duration pea variety (BARI Motorshuti-3) can be comfortably grown for green 
pod harvest after short duration T.aman variety (BR33) in the fallow period of T.aman and Boro 
cropping pattern. It was therefore, planned to evaluate the performance of short duration green pea 
varieties as sole crop after harvest of short duration T. aman rice (BINADhan-7) under farmers’ 
condition to assess whether the pattern is agronomically and economically viable and to know farmers’ 
reaction about the pattern.The program was conducted at MLT site of Bheramara Upazilla under 
Kushtia and MLT site of Jessore district during 2012-13 after consultation with the farmers to conduct 
the trial. Plot size was 33 decimal for T.aman rice (Variety BINADhan-7), half of which was planted 
with BARI Motoshuti-3 and other half remained fallow as the farmers’ practice. After harvest of pea 
the whole plot (33 deci) was planted again with Boro (variety BR28) to study if there was any effect of 
pea on the boro rice BARI Motorshuti-3 seed and fertilizer were supplied to the cooperator farmer free 
of cost. Pea (BARI Motorsuti-3) was planted after harvesting of aman rice   with proper land 
preparation on 15.11.2013, at farmers’ field of Kushtia and on 19-11-2013, at Kaligonj, Jhenaidah. 
Fertilizers @ 14-20-20-10 kg/ha of NPKS, respectively were applied during final land preparation. 
Seed rate of 150 kg/ha was used. The seeds were soaked for 8 hours before sowing.  Seeds were sown 
in line with 30 cm spacing. Normal cultural practices were followed. Green pods were harvested in2 
installments and finally green plants were harvested as fodder. Green pods were harvested during the 
period from 3rd week to 4th week of January and sold in the market. Total duration for complete pod 
harvest was 75 days at Kushtia and 79 days at Jhenaidah. Data on yield attributes were collected.  Boro 
rice seedling was transplanted on 2.2.2014 and harvested on 8.5. 14 at Kushtia and seedling 
transplanted on 4.02.14 and harvested on 12.05.14 at Jhenaidah in case of alternative cropping pattern.  

Improved cropping pattern 
T.aman rice (BINA dhan 7): The grain yield and straw yield of (grain yield 5.15 t/ha and straw yield 
6.17 t/ha) were obtained from Kaligonj, Jhenaidah. Gross return, total variable cost and gross margin 
were TK 84790, Tk. 47960, Tk. 36830 respectively. On the other hand, 4.84 t/ha grain yield and 5.7 
t/ha straw yield were obtained from Kustia. Gross return, total variable cost and gross margin were TK 
77950, Tk. 46538, Tk. 31412, respectively. 
Green pea: The highest pod yield 8.98 t/ha was recorded in Kushtia with highest gross margin 
(323342 tk/ha). The yield of Jhenaidah was 3.44 t/ha with low gross margin (157725 tk./ha) which was 
mainly due to low plant population because of moisture stress in (clay soil) and less number of 
pods/plant compared to Kushtia. Kushtia soil was loamy with adequate moisture and thereby good 
plant growth.  
Boro rice (BRRI dhan 28): The grain yield and straw yield of (grain yield 6.22 t/ha and straw yield 
6.00 t/ha) were obtained from kustia. Gross return, total variable cost and gross margin were TK 
124500, Tk. 82650, Tk. 41850 respectively. On the other hand, 5.9 t/ha grain yield and 6.40t/ha straw 
yield were obtained from kaligonj, jhinaidah. Gross return, total variable cost and gross margin were 
TK 117000, Tk. 85235, Tk. 31765, respectively. 
Economic Analysis: In case of Kushtia, the highest gross margin (396604TK./ha) and BCR (3.47) 
was obtained from  T.Aman- BARI Motorshuti-3 -Boro rice improved cropping pattern. On the other 
hand, the lowest gross margin (76851Tk /ha) and BCR (1.55) was found in T.Aman- Fallow-Boro rice 
existing cropping pattern. In case of Kaligonj, Jhinaidah the highest gross margin (226320TK./ha) and 
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BCR (2.19) was obtained from  T.Aman- BARI Motorshuti-3 -Boro rice improved cropping pattern. 
On the other hand, the lowest gross margin (86049Tk /ha) and BCR (1.60) was found in T.Aman- 
Fallow-Boro rice existing cropping pattern due to low yield production as well as high variable cost. 
Farmer’s reaction: Farmers reacted positively for T. aman rice (BINA dhan 7) - Field pea (BARI 
Motorshuti-3) - Boro rice (BRRI dhan -28) pattern. They liked BARI Motorshuti-3 and farmers of 
Jhenaidah have saved some seeds for next years use. Seed should be made available well ahead of 
sowing time. 
So, BARI Motorshuti-3 under T.Aman- Field pea -Boro rice improved cropping pattern.is the best for 
this cropping pattern in view of utilization of fallow land, gross margin and BCR.  

On farm testing of relay cropping with T. aman rice under T. aman-Pea-T.aus/Jute cropping pattern 
This testing-cum demonstration programme was conducted at MLT site of Sadar Upazilla of Faridpur 
and MLT site of Atghoria, Pabna during 2013-14 under farmers’ field condition. In some areas of 
Bangladesh (like Jikorgachha, Jessore, Natore Sadar and Norail district) field peas are grown as upland 
crop in the T.aman – pea – T.Aus/jute cropping pattern. Farmers sell green pods as vegetable and the 
plants are used as green fodder. But in some low lying areas like Pabna, Jamalpur and Faridpur 
farmers practice T.aman- fallow- jute/T.aus pattern. To utilize this fallow period it was planned to 
grow field pea as a relay crop with T.aman rice following which farmers can grow the following crop 
as usual. With this objective, the present trial was undertaken to study the feasibility of growing field 
pea as vegetable crop (cash crop) grain in the T. aman + pea relay – T. Aus/jute cropping pattern. 
This testing-cum demonstration programme was conducted on about 0.5 acre (50 decimal) of land 
comprising several farmers at MLT site of Sadar Upazilla of Faridpur and MLT site of Atghoria, 
Pabna during 2013-14 under farmers’ field condition. Seeds of cultivar, Natore local, @ 90 Kg/ha was 
broadcasted as relay, 10-15 days before harvesting of T. Aman rice within 5.11.2013 to 11.11.2013.  
Fertilizers were applied @ 14-20-20-10 kg/ha of NPKS, respectively as basal during seed sowing. 
Rice was harvested retaining 30-35 cm rice straw height from the ground level. One weeding was 
done. Data on grain and yield contributing characters were recorded. It was observed from the results 
that, the highest grain yield (2449 kg/ha) was harvested at Pabna and the lowest at Faridpur (2050 
Kg/ha). From the cost benefit analysis it appeared that the highest BCR (5.78) was obtained at Pabna 
and the lowest at Faridpur (4.94). These are quite high benefit indeed. Farmers wished to cultivate 
Natore local cultivar in relay condition as an extra crop.  They demanded seed in the next season in 
appropriate time. This is the 2nd year result. It should be continued in the next year in large scale for 
confirmation the result. 

Crop Nutrition 
Effect of zinc and boron on yield and yield contributing characters of fieldpea in calcareous soil 
A study was conducted in Calcareous Low Ganges River Floodplain Soil (AEZ 12) at Regional Pulses 
Research Station (RPRS), Madaripur during the Rabi season of 2013-14. The objectives were to 
evaluate the effect of zinc (Zn) and boron (B) on the yield and yield contributing characters of fieldpea 
(Pisum sativum) and to estimate the optimum dose of Zn and B for yield maximization. There were 25 
treatment combinations comprising five levels each of boron (0, 1.0, 1.5, 2.0 and 2.5 kg ha-1) and zinc (0, 
1.0, 2.0, 3.0 and 4.0 kg ha-1) along with a blanket dose of N20 P16 K30 S10 kg ha-1 was used. The 
treatments were arranged viz. T1= B0 Zn0; T2= B1.0 Zn0; T3= B1.5 Zn0; T4= B2.0 Zn0; T5= B2.5Zn0; T6= B0 
Zn1.0; T7= B1.0 Zn1.0; T8= B1.5 Zn1.0; T9= B2.0 Zn1.0; T10= B2.5 Zn1.0; T11= B0 Zn2.0; T12= B1.0 Zn2.0; T13= 
B1.5 Zn2.0; T14= B2.0 Zn2.0; T15= B2.5 Zn2.0; T16= B0 Zn3.0; T17= B1.0 Zn3.0; T18= B1.5 Zn3.0; T19= B2.0 Zn3.0; 
T20= B2.5 Zn3.0; T21= B0 Zn4.0; T22= B1.0 Zn4.0; T23= B1.5 Zn4.0; T24 = B2.0 Zn4.0  and T25 = B2.5 Zn4.0. The 
experiment was laid out in RCB design factorial with three replications. The unit plot size was 3 m × 2 
m. Blanket dose of fertilizers N20 P16 K30 S10 kg ha-1 were applied at the time of final land preparation. 
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The sources of nutrients were urea, TSP, MoP and gypsum.The land was prepared throughly by a 
tracter driven siezel and rotavator. Boron and zinc were applied as boric acid and zinc sulphate in the 
respective treatments plot during final bed preparation. Seeds (BARI Fieldpea-1) were sown @ 50 kg 
ha-1 with a spacing of 40 cm x 05 cm on 14 November, 2013. Two weeding were done at 20 and 40 
days after sowing (DAS). Intercultural operations were done properly. 
The combined application of B and Zn on the yield and yield components of fieldpea was observed 
statistically significant. The highest seed yield (1074 kg ha-1) was obtained from B2.0Zn3.0 treatment 
followed by B1.5Zn4.0 treatments and the lowest (744 kg ha-1) from B0Zn0. The yield of fieldpea varied 
from 744-1074 kg ha-1. The yield of fieldpea was comparatively lower than the potential yield due to 
might be foot rot disease infestation was occurred. The combined application of zinc and boron were 
observed superior to their single application. Therefore, the combination of B2.0Zn3.0 may be 
considered as suitable dose for fieldpea cultivation in the above mentioned areas. 

Grasspea 
Varietal Development 
Evaluation of grasspea germplasm 
Fourty one genotypes of grasspea were evaluated during rabi, 2013-14 at Pulses Research Centre, 
Ishurdi, Pabna to estimate the variation among the genotypes. All the genotypes were grouped into six 
clusters based on D2 values according to their 100 seeds weight (g) and yield response (g/m2). The 
composition of different clusters varied from 5 to 12 genotypes. Cluster I comprised of 12 genotypes 
followed by cluster V, VI, IV, III and II consisting of 7, 6, 6, 5 and 5 genotypes respectively. Cluster 
IV exhibited the lowest mean value for 100 seeds weight (4.91g) and cluster III possesses highest 
mean value (7.25 g) for that character. The highest yield per m2 (231.02 g) was recorded in cluster IV 
followed by cluster II and the lowest was found in cluster III. Finally thirteen genotypes were selected 
from different clusters for future use in breeding purpose. 
Minimum, maximum and mean value of 100 seed weight and yield of studied germplasm 

Character Minimum value Maximum value Mean value 
100 seed weight (g) 4.41 11.52 5.84 

Yield (g/m2) 3.7 275.8 110.9 

Distribution of 41 germplasm of grasspea in different clusters based on 100 seed weight and yield/m2 

Cluster No. of 
genotypes Name of Genotypes 

I 12 SEL-1328, SEL-521-B1, SEL-1327, SEL-1304, SEL-554, SEL-587, SEL-1329, SEL-
2177, SEL-387, SEL-1784, SEL-289, SEL-1303 

II 5 BKX-0011-1, SEL-449, BKX-0003-1, BKX-0008-1, BKX-0002-1 
III 5 RU-155, B-111, SEL-1321, SEL-1326, SEL-ETH-1/299 
IV 6 BKX-0002-4, Sirajgonj Local, Madaripur Local, Patuakhali Local, Pabna Local, BKX-0008-8 
V 7 SEL-1307, SEL-1330, SEL-299, SEL-1942, SEL-2119, SEL-1959, SEL-390 
VI 6 CGI-08941789, SEL-132-22, 0893347, 08942279, SEL-1332, Natore Local 

The selected genotypes will be evaluated further in different breeding trials for developing a new high 
yielding variety of grasspea. 

Cowpea international trial 1-Extra early 
Twelve cowpea lines including one local check were evaluated at RARS, Hathazari, during Rabi 2013-
14. Considering days to 50% flowering and 95% maturity IT04K-277-4 and IT07K-243-1-2 performed 
better. IT07K-206-1-1, IT07K-243-1-10, IT04K-277-4, IT06K-111, IT07K-298-15 and IT07K-299-6 
provided higher yield as compare to the check variety BARI Falon-1. None of the entries was found 
with the expected maturity period of 55 to 65days as per prediction by IITA. 
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Among the twelve entries IT04K-277-4 was the best considering earliness and yield. Six high yielding 
entries were selected for further evaluation. Since it is the first year trial further study should be 
performed with optimum sowing time and less irrigation. 

Cowpea international trial 2-Medium savannah 
Twelve cowpea lines including one local check and two local collections were evaluated at RARS, 
Hathazari, during Rabi 2013-14. The local check BARI Falon-1 and two local collections LG-1 and LG-2 
were earlier than the exotic entries considering days to 50% flowering and 95% maturity. IT07K-188-49 
was the earliest among the exotic lines. No exotic lines could exceed the local check in case of yield.  The 
imported lines IT08K-149-3, IT08K-150-12, IT07K-304-9 and the local collection, LG-2 were the high 
yielding entries. A total of twelve entries were evaluated. IT08K-149-3, IT08K-150-12, IT07K-304-9 and 
LG-2 were selected for yield and IT07K-188-49 for earliness. It requires further study with optimum 
sowing time and less irrigation before drawing final conclusion about crop duration as well as yield. 

Mungbean 
Varietal Development 
Hybridization and advancement of filial generations in mungbean 
Hybridization programme on mungbean was conducted during Kharif-1, 2014 at PRC, Ishurdi, Pabna. 
Five parents were used for hybridization and a total of 322 seeds were harvested and preserved to 
grow in the next season for F1 confirmation. Advancement of F1 to F5 generations was also conducted 
during Kharif-I, 2014 at PRC, Ishurdi, Pabna. Three, Five, seven and seven progenies and eight 
families were selected from F1, F2 F3, F4 and F5 generation, respectively considering desirable 
characters with.  

Hybridization of mungbean 
Ten cross combination were maintained among five parents (BARI Mung-6, BARI Mung 3 BINA 
Mung 8, BINA Mung-5 and PS-7) and three hundread and twenty two seeds were harvested from 
those crosses. F1 seeds have been stored for next year evaluation. Successful cross seeds of F1s will be 
grown in the next year to confirm F1 plants. 

Sl. No. Cross Combination No. of Successful seeds 
1 BARI Mung -6 x BINA Mung- 8 51 
2 BARI Mung -6 x BARI Mung -3 20 
3 BARI Mung -6 x BINA Mung -5 42 
4 BARI Mung -6 x PS -7 16 
5 BINA Mung- 8 x BARI Mung-3 39 
6 BINA Mung -8 x BINA Mung-5 15 
7 BINA Mung- 8 x PS -7 15 
8 BARI Mung -3 x BINA Mung -5 28 
9 BARI Mung -3 x PS -7 38 
10 BINA Mung -5 x PS -7 58 
Total 322 

Confirmation of F1 of mungbean 
Three F1 crosses obtained in Kharif-1, 2013 were grown along with their parents at Pulses Research 
Center, Ishurdi during Kharif-I, 2014. Selected sixty four plants from three accessions of mungbean 
will be grown as F2 in the next year.  

Growing of F2 generation of mungbean 
After confirmation of F1 it is essential to advance the generation in F2. Five F2s along with the check 
variety BINA Mung 8 were grown at Pulses Research Center, Ishurdi, Pabna during Kharif 1, 2014.  
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Selected F2 progenies of mungbean during Kharif 1, 2014  

Sl. No. Parentage Code no. Harvested Plants 
1 PS-7 x BINA Mung-8 BMXK1-13001 10 
2 BINA Mung-8 x Sona Mung BMXK1-13002 5 
3 BINA Mung-6 x BINA Mung-8  BMXK1-13003 5 
4 BINA Mung-6 x Sona Mung BMXK1-13004 5 
5 PS-7 x Sona Mung BMXK1-13005 5 

From the above study, it was observed that five progenies of mungbean has been selected which will 
be grown in F3 generation in the next kharif season. 

Growing of F3 generation of mungbean 
After selection of segregants in the F2 it is essential to advance the generation into F3 to attain more 
homozygosity. Seven F3 progenies were grown along with the check variety BARI Mung 6 during 
Kharif 1 2014 at Pulses Research Center, Ishurdi, Pabna.  

Selected F3 progenies of mungbean during Kharif 1, 2014 
Sl. No. Code no. Harvested Plants 
1 BMXK1-12002 7 
2 BMXK1-12004 6 
3 BMXK1-12005 7 
4 BMXK1-12006 8 
5 BMXK1-12007 5 
6 BMXK1-12008 5 
7 BMXK1-12009 5 

From the above study, it was observed that seven progenies of mungbean has been selected which will 
be grown in F4 generation in the next Kharif season. 

Growing F4 generation of mungbean 
After selection of segregates in the F3 generation it is essential to advance the generation into F4 to 
attain more homozygosity.   

Selected F3s in mungbean during Kharif-I, 20124 at PRC, Ishurdi, pabna 
Sl. No. Code no. Harvested Plants 
1 BMXK1-10002 8 
2 BMXK1-10006 10 
3 BMXK1-10007 5 
4 BMXK1-10008 5 
5 BMXK1-10009 7 
6 BMXK1-10011 8 
7 BMXK1-10012 8 

From the above study, it was observed that seven progenies of mungbean has been selected which will 
be grown in F5 generation in the next Kharif-II season. 

Growing F5 generation of mungbean 
After selection of segregates in the F4 it is essential to advance the generation to attain homozygosity.  

Selected F5 families of mungbean for next year observation trial 
Sl. No. Family Sl. No. Family 
1 BMXK1-09007-1 5 BMXK1-09012-5 
2 BMXK1-09007-6 6 BMXK1-09015-1 
3 BMXK1-09012-1 7 BMXK1-09015-2 
4 BMXK1-09012-2 8 BMXK1-09015-6 

So, from the above study, eight families were selected from eight progenies which will be grown at 
observation trial in the next kharif season. 
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Observation trial of mungbean 
Seven families selected from last year’s F5 treated as lines were grown with check variety BARI Mung 
6 in kharif-1, 2014 at Pulses research centre, Ishurdi, Pabna. The experiment was laid out in a RCB 
design with two replications and having a spacing of 40 cm between rows. The highest seed yield was 
obtained from BMXK1-08001-4 followed by BMXK1-08011-2, will be evaluated in next year in PYT. 
Mean performance of eight mungbean genotypes for yield and yield contributing characters in 
observational yield trial during Kharif-I, 2014, conducted at PRC, Ishwardi 

Sl. 
no. 

Entry Days to 
flower 

Days to 
maturity 

Plant height 
(cm) 

Pods/pl
ant 

100 SW 
(gm) 

Yield 
(kg/ha) 

01. BARIMung-6 36 56 34.40 8 5.04 1044 
02. BMXK1-08001-2 51 71 46.40 12 2.72 955 
03. BMXK1-08001-4 51 70 39.50 10 3.07 1281 
04. BMXK1-08009-4 46 68 39.10 10 5.08 1029 
05. BMXK1-08009-7 45 67 37.90 8 4.31 1167 
06. BMXK1-08010-2 52 71 32.00 9 3.89 1053 
07. BMXK1-08011-2 47 69 34.40 10 4.72 1213 
08 BMXK1-08011-8 48 69 34.60 10 4.73 1094 

Level of significance ** ** ** ns ** ns 
CV (%) 2.86 1.11 7.41 6.96 2.3 23.97 
LSD 3.146 1.744 6.460 1.532 0.912 626.1 

Preliminary yield trial of mungbean 
The experiment was conducted at Regional Agricultural Research Station, Jessore,Pulses Research 
Centre, Ishurdi and Pulses Research Sub Station, Gazipur during Kharif-I, 2014 to find out desirable 
lines of mungbean. The mungbean genotypes viz. BARIMung 5, BMX -07001-2, BMX -07007-4, 
BMX -07004-3, BMX -07009-10 and BARI Mung 6 included in the study. The genotype BMX -
07007-4 gave the highest seed yield (1908kg/ha) across the location. It was also produced the highest 
seed yield at Jessore (2319 kg/ha). Compare to three location BMX -07009-10 (1885 kg/ha) produced 
a good yield.  On the other hand, the genotype BMX -07004-3 produced the lowest yield (1161kg/ha). 
This experiment was also conducted at Madaripur region. But data was not incorporate yet. 
Considering yield and yield contributing characters and close observation of the location wise scientist the 
genotypes BMX -07007-4 and BMX -07009-10 were selected for further investigation due to their 
better yield performance. 

Participatory varietal trial of mungbean 
The experiment was conducted in the farmer’s field at Abdulpur, Jessore and Joydebpur, Gazipur 
region during Kharif-1 2014 to find out desirable lines through farmer selection. The mungbean 
genotypes viz. BARI Mung 5, BMXK1–06007, BMXK1–06001, BMXK1–06006-4, BARI Mung 6 
included in the study. The genotype BMXK1–06007 gave the highest suo yield (1462  kg/ha). It was 
also gave the highest seed yield at Jessore which was 1900 kg/ha. The genotype BMXK1–06006-4 
produced the lowest seed yield (1209 kg/ha). 
This experiment needs to be conduct one more time with more geographical location. This year 
according to farmer’s of both the locations prefer mungbean genotype BMXK1 06007 for better yield 
performance. 

Cultural Practices 
Efficacy of herbicides on weed control in mungbean 
A field experiment was conducted at PRC, Ishurdi, Pabna and PRSS, BARI, Gazipur during Kharif-I 
season of 2014 to find out the suitable herbicide for controlling weed in mungbean cultivation and also 
find out low cost weed management option for mungbean. The seven weed management options were- 
pre sowing Topstar 40 wp (40% Oxadiargyl)@ 0.03 g sq m-1 , Post sowing Topstar 40 wp @ 0.03g sq 



 Pulse Crops 74 
m-1, Pre-sowing whipsuper 250 ML (9% Phnoxaprop-T- ethyl)@ 0.08ml sq m-1 , Post sowing 
whipsupper @ 0.08ml sq m-1, Hand weeding, Weed free and control. The experiment was laid out in 
RCB design with 3 replications. The unit plot size was 4 m x 3 m. Seeds of BARI Mung-6 were sown 
@ 30 kg ha-1 on 16 and 22 March, 2014 at Joydebpur and Ishurdi, respectively. Fertilizer was applied 
(N20 P40 K20 and S10 kg ha-1) at final land preparation. There was prolonged hot weather in cultivation 
period through out the country. Two time insecticide (Nitro@2ml l-1) and one time irrigation 
(20.5.2014) were done in crop period. Then weed population increased day by day. Weed was 
collected m-2 area from two places of each plot at 20 DAE and then oven dried and weighted and data 
was analysed. Two tinges pad harvesting of mungbean done at 17 May 2014 and 2 June 2014. Data on 
yield contributing characters were recorded from 10 randomly selected plants from each plot and grain 
yield (kg ha-1) was recorded from whole plot at harvest. The recorded data were statistically analyzed 
and mean values were separated by Duncan’s Multiple Range Test (DMRT). All types of variable 
production cost are recorded to find out the benefit cost ratio (BCR). Economic analysis with respect 
to net return was carried out to evaluate the profitability of different treatments. 

Weed control efficiency (WCE), Intensity infestation (II) and Percent yield increased over 
control: Pre-sowing whipsuper (T3) showed the highest (72%) and (78%) weed control efficiency at 
Ishurdi and Joydebpur, respectively and less (one per plant) intensity of weed infestation for both the 
locations. The yield increased (56 %) in T3 at Ishurdi but yield increased (62 %) in T6 at Joydebpur 
over control. 
Except plant population and thousand seeds weight, rest all the yield contributing characters were 
showed significant difference. The highest plant height (33.13) was obtained from T3 which was 
identical to T6 but at Joydebpur the highest plant height (33.52 cm) was obtained by T6 which was 
similar to T3 and T5 and the lowest value was found in T7   for the both locations. The highest pods per 
plant of 19 and 17 were obtained from T3 & T6 at Ishurdi and Joydebpur, followed by T6 (17) where 
the lowest value (8) and (7) was recorded in T7  at Ishurdi and Joydebpur, respectively. The 1000-seeds 
weight was the highest (50.7 g) and (50.9 g) were found in T3 and T6 at Ishurdi and Joydebpur, 
respectively. Pre-sowing whipsuper (T3) gave the highest seed yield (1225 kg ha-1) followed by weed 
free plot (1201 kg ha-1)  at Ishurdi but weed free treatment (T6) produced  the highest seed yield (1180 
kg ha-1) followed by pre-sowing whipsuper (1164 kg ha-1) at Joydebpur. The lowest seed yield of 786 
kg ha-1 and 727 kg ha-1 was recorded in control at Ishurdi and Joydebpur, respectively.From the 
economic analysis, it  was found that, the highest gross margin  of TK. 39785 ha-1 & TK. 36735 ha-1  
and BCR (2.85) & (2.71) were found in pre sowing whip super and the lowest gross margin 
(TK.18845 ha-1) & (TK.16150 ha-1)  and BCR (1.92)  & (1.81) were found in control.at Ishurdi and 
Joydebpur, respectively (Table 1). 
Among the herbicides pre-sowing whipsuper performed better for reducing the number of weeds in 
mungbean which results less dry weight of weed. Finally, it is also produced the higher seed yield, 
gross margin and BCR. Anyway, for confirmation of the result, this experiment may be repeated for 
the next year. 

Table 1. Agro-economic performances of herbicidal weed control of mungbean cultivation   
Treatment Grain yield  

(Kg ha-1) 
Total variable 

cost (Tk.) 
Gross Return 
(Tk) 

Gross margin 
(Tk) 

Benefit Cost Ratio 
(BCR) 

Ish Joy Ish Joy Ish Joy Ish Joy Ish Joy 
T1 886 842 21715 21715 44300 42100 22585 20385 2.04 1.93 
T2 914 868 21715 21715 45700 43400 23985 21685 2.10 2.00 
T3 1225 1164 21465 21465 61250 58200 39785 36735 2.85 2.71 
T4 939 892 21465 21465 46950 44600 25485 23135 2.19 2.07 
T5 1196 1136 24665 23100 59800 56800 35135 33700 2.42 2.46 
T6 1201 1180 26580 25200 60050 59000 33470 33800 2.26 2.34 
T7 786 727 20465 20120 39300 36350 18835 16150 1.92 1.81 
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Price: Urea= Tk 16.00 /kg, TSP= Tk 22.00 /kg, MOP= Tk 15.00 /kg, Labour = Tk 260.00 /8 
hour/head, Mungbean= Tk 50.00 /kg (non seed) and Mungbean seed = 60.00 Tk/Kg.  
Legend: T1 = Pre sowing Top star, T2 = post sowing Top star, T3=Pre Sowing whip super  
T4= Post Sowing whip super (T4), T5= Hand weeding, T6= Weed free plot and T7= Control 

Up scaling of bed planting and PTOS of mungbean in the farmer’s field  
Research managed demonstration on bed planting and PTOS in mungbean was conducted at 
Jhikorgacha, Jessore under RARS Jessore during kharif-1 season of 2014 to demonstrate and 
popularize the technology among the farmers. Seeds of mungbean (BARI Mung 6) were sown by bed 
planter and PTOS on 20-21 March, 2013.The size of the demonstration plot was about 1 ha and two 
farmers were involved in the demonstration. Seeds @ 40 kg ha-1 were sown on 20-21 March, 2014 and 
harvested on 22 May to 08 June, 2014. Fertilizers @ 20-40-20-10 kg NPKS ha-1 were applied as basal. 
Weeding was done during third week of sowing. Insecticides were sprayed three times at 35, 42 and 
49 days after emergence. Data on yield and yield contributing characters were recorded.  
The highest pods/plant was found in bed planting system (44/plant) followed by PTOS (42/plant) and 
the lowest was in broadcast. The highest average seed yield was 1.78 t ha-1 was recorded in bed 
planting followed by PTOS. Cost and return analysis revealed that the highest gross margin Tk 43355 
ha-1and benefit (BCR 1.95) come from bed planting followed by PTOS. 
Farmers opined that bed planting not only reduces the cost of cultivation but also helps in easy 
management of crop like weeding, spraying, pod harvesting, irrigation and drainage etc. It produce 
higher yield. Availability of the machine is the constraint to the farmers. 

Crop Nutrition 
Response of different varieties of mungbean to zinc fertilization  
The experiment was conducted at Regional Agricultural Research Station, Jessore during Kharif-I, 
2014 to find out the Zn efficient mungbean variety. There were twelve treatment combinations 
comprising with two levels of zinc viz. control, 2 kg Zn ha-1 and six mungbean varieties viz. BARI 
Mung-2, BARI Mung-5, BARI Mung-6, BU Mung-4, BINA Mung-5 and BINA Mung-8 were used in 
the experiment. The teatments were arranged viz. T1= Zn0V1; T2= Zn2V1; T3= Zn0V2; T4= Zn2V2; T5= 
Zn0V3; T6= Zn2V3; T7= Zn0V4; T8= Zn2V4; T9= Zn0V5; T10= Zn2V5; T11= Zn0V6 and T12= Zn2V6.  The 
experiment was laid out in a RCB design with 3 replications. The unit plot size was 4m x 3m. Zinc 
was applied to mungbean as ZnSO4 (36% Zn). A blanket dose of fertilizer @ 20-20-20-5-1 kg ha-1 of 
N, P, K, S and B were as applied as basal. The sources of nutrients were urea, TSP, MoP, gypsum and 
boric acid. Seeds of mungbean were sown on 24 March, 2014 with the spacing of 40 cm X 10 cm. 
Weeding and other intercultural operations were down as and when necessary.  In case of mungbean 
varieties and zinc interaction showed remarkable variation among all the parameters except days to 
flowering and days to maturity. BARIMung 6 gave the highest yield (1854 kg ha-1) followed by BARI 
Mung-5 (1728 kg ha-1) and BINA Mung-8 (1715 kg ha-1), respectively in zinc applied plot. On the 
other hand, BARI Mung- 2 gave the lowest yield (1222 kg ha-1) in control plot. But it was significantly 
similar (1277 kg ha-1) with that of zinc treated plot. Considering the results, BARI Mung-6 produced 
the highest yield due to combined effect of zinc and variety.  Therefore, zinc @ 2 kg ha-1 was more 
effective dose for mungbean cultivation.  

Pest Management 
Development of management approaches against insect pests of mungbean using insecticides 
The study was conducted at Pulses Research Center, Ishurdi, Pabna, Bangladesh during kharif-I, 2014 
to develop effective and profitable insecticidal management practice(s) using different insecticides 
against insect pests complex of mungbean. There were nine treatments viz., T1 = Spraying 
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Cypermethrin (Ripcord 10 EC) @ 1 ml/l of water, T2 = Spraying Chlorpyrifos + Cypermethrin (Nitro 
505 EC) @ 1 ml/l of water, T3 = Spraying Lambda Cyhalothrin (Reeva 2.5 EC) @ 1 ml/l of water, T4 
= Spraying Dimethoate (Tafgor 40 EC) @ 2 ml/l of water, T5 = Spraying Thiamethoxam + 
Chlorantraneliprol (Voliam flexi 300 SC) @ 0.5 ml/l of water, T6 = Spraying Emamectin Benzoate 
(Wonder 5 G) @ 1 g/l, T7 = Spraying Fipronil (Regent 50 SC) @ 0.5 ml/l of water T8 = Spraying 
Imidachloprid (Imitaf 20 SL) @ 0.5 ml/l of water and T9 = Untreated control (water spray). The 
experiment was laid out in randomized complete block design (RCBD) with three replications. Insect 
pest’s infestation in mungbean was reduced significantly by the application of synthetic insecticides. 
Spraying Imidachloprid (Imitaf 20 SL) @ 0.5 ml/l of water showed the best effectivity in reducing flower 
infestation and thrips population followed by Fipronil (Regent 50 SC). Spraying Thiamethoxam + 
Chlorantraneliprol (Voliam flexi 300 SC) @ 0.5 ml/l of water showed the best efficacy in reducing pod 
borer and flea beetle infestation. Fipronil (Regent 50 SC) performed best against stemfly infestation. The 
highest seed yield (2347 kg/ha) was obtained by spraying Voliam flexi which was at par with Emamectin 
Benzoate (Wonder 5G) and Dimethoate (tafgor 40 EC). Considering overall benefit, it could be 
concluded that Fipronil (Regent 50 SC) is the most profitable insecticide for controlling the insect pests 
of mungbean followed by Imidachloprid (Imitaf. 20 SL) and Dimethoate (Tafgor 40 EC). 
 



 
 
 
OILSEED CROPS 
Rapeseed and Mustard (Brassica sp) 
Maintenance of Germplasm of Brassica species 
A total of 136 germplasm of which 75 from B. rapa, 43 from B. juncea and 18 from B. napus 
were grown on 21 November 2013 during rabi 2013-14 in three row of 3 m long just to 
rejuvenate the seeds of the germplasm. Seeds of the germplasm were stored for using in the 
future breeding program.  

Development of BC2 in Brassica rapa 
BARI Sarisha-14, BARI Sarisha-15, BARI Sarisha-9 and Improved Tori-7 were crossed with 
Local Tori-7 to transfer short duration gene from Tori-7 to high yielding varieties. Selected plants 
of  BC1 as female parents were crossed with Local Tori-7 as male parent to develop BC2. One 
thousand three hundred and twenty seven buds were crossed from 117 plants. Eight hundred and 
forty eight siliquae, and three thousand three hundred and ninety two seeds were obtained.   
BARI Sarisha-14, BARI Sarisha-15, BARI Sarisha-9 and Improved Tori-7 were crossed with 
Local Tori-7 during rabi 2011-12 to develop F1. Developed six F1s were crossed with Local Tori-
7 to develop BC1 during rabi 2012-13.  Selected plants of BC1 as female parents and Local Tori-7 
as male parent were sown on 14 November 2013 at Joydebpur to develop BC2. Proper bagging 
was done to protect out crossing. Short duration plants comparing with Local Tori-7 were selected 
for crossing. Crossing was done through bud pollination by hand. 
No. of crossed plants from different cross combinations ranged from 17-24 and total 117 plants were 
crossed. One thousand three hundred and twenty seven buds were crossed from 117 plants. Eight 
hundred and forty eight siliquae, and three thousand three hundred and ninety two seeds were 
obtained.  BC2 seeds were stored to develop BC2S1 in the next year. 
Development of short duration inbred lines in Brassica rapa 
The most adaptive variety Tori-7, high yielding variety BARI Sarisha-9, BARI Sarisha-12 and 
Kalaynia, early local variety Din-2, early line BC-2193, five low erucic acid containing genotypes  
were used as source populations for developing inbred line. In total 129 short duration plants were 
selected from S5 generation for selfing, 1403 buds were selfed and 2341 seeds were obtained. 
From S4 generation, in total 173 short duration plants were selected for selfing, 2286 buds were 
selfed and 3004 seeds were obtained. Selfed seeds were stored for advancing generation in the 
next year.  
The most adaptive variety Tori-7, high yielding variety BARI Sarisha 9, BARI Sarisha 12 and 
Kalaynia, early local variety Din-2, early line BC-2193 and five low erucic acid containing genotypes,  
SBC3593, SBC4093, SBC5693, SBC6823 and  SBC8693 were used as source populations. Selfed 
seeds from previous year were bulked and used as experimental materials. Selfed seeds were sown 
along with Local Tori-7 as check. Seeding was done on 14 and 18 November 2013. Short duration 
plants were selected comparing with check vatiety for selfing. Selfing of plants was done following 
bud pollination by hand.  

4 
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Advancing S5 to S6 generation  
Thirty three plants in Tori-7, 30 plants in BARI Sarisha-9, 29 plants in BARI Sarisha-12 and 37 plants 
in Kalaynia were selected as early and selfed for advancing S5 to S6 generation. Total 129 plants were 
selected for selfing, 1403 buds were selfed, 642 efective siliquae and 2341 seeds were obtained. Selfed 
seeds were stored for using in crossing programme in the next year.   

Advancing S4 to S5 generation  
Selfing of BARI Sarisha 9, Din-2, BC-2193, Local Tori-7, SBC3593, SBC4093, SBC5693, SBC6823 
and SBC8693 twenty one plants in BARI Sarisha 9, 20 plants in Din-2, 33 plants in BC-2193, 29 
plants in Local Tori-7, 12 plants in SBC3593, 13 plants in SBC4093, 14 plants in SBC5693,15 plants 
in SBC6823 and 16 plants in SBC8693 were selfed for developing S5  generation. Total 173 short 
duration plants were selected for selfing, 2286 buds were selfed, 751 siliquae and 3004 seeds were 
obtained. Selfed seeds were stored for advancing S6 generation in the next year.  

Development of three-way and double crosses in Brassica rapa 
Four parental lines were used in the crossing program. 67% crosses were succeessfull to produce 
siliquae and seed. F1 generation of single cross combinations were also advancing for F2 generation 
where 60% crosses were successful to produce siliquae. 
Two single cross (BARI Sarisha 14 x BARI Sarisha 6) and (BARI Sharisha 15 x Sonali Sarisha) were 
crossed with Tori- 7 for three way cross. Another two single cross (Tori-7 x BARI Sarisha 9) and (BARI 
Sarisha 12 x Kalynia) were used to achieve double cross seed. The seeds of different parental lines of the 
experiment were sown two times on 18 November and 25 November 2013 to synchronize the flowering for 
hybridization. In the 1st sowing of the experiment, the entries flowered on 16 December 2013 to 1 January 
2014. In the 2nd sowing, the entries flowered on 25 December 2013 to 1 January 2014. The hybridization 
have been made with the following cross combinations, [(BARI Sarisha 14 x BARI Sarisha 6) x Tori- 7], 
[(BARI Sharisha 15 x Sonali Sarisha) x Tori 7] and [(Tori-7 x BARI Sarisha 9) x (BARI Sarisha 12 x 
Kalynia)]. Simultaneously single cross were advancing through bud crossing for F2 generation.  Inter 
cultural operations were done when necessary.  Hybridization was started on 31 December 2013.  
A total of 1989 buds were crossed from which 1337 siliquae are developed and 11676 seeds were 
produced. About 67% crosses were succeeded to produce siliquae and seed. F1 seeds were stored for 
advancing different generations to collect desirable genotypes in future. F1 generation of single cross 
combinations were also advancing for F2 generation through bud crossing. About 60% crosses were 
successful in bud crosses to produce siliquae. 

Growing of F1 Generation of interspecific hybridizaton between B. carinata, B. rapa and B .napuus 
The cross Tori-7 x  B. carinata and B. carinata x BARI Sarisha 13 did not produce seed any seed in 
natural pollination but produce siliquae and seeds when selfing was done through bud crossing. Back 
cross also produce siliquae and seeds. The cross combinations BARI Sarisha 15 x B. carinata and B. 
carinata x BARI Sarisha 8 produce seeds in natural pollination. The bud cross and back cross 
successful in interspecific hybridization were 44% and 29 % respectively. 
Four cross combination of interspecific hybridizations were used in the experiment. Seeds of different 
samples were sown on 18 November 2013. B. carinata was late in flowering while the B. rapa and B. 
napus varieties were early flowering.  
The cross Tori-7 x  B. carinata did not produce seed any seed in natural    pollination but when selfing 
was done through bud crossing produce siliquae and seeds. The cross combination is also back crossed 
with Tori-7 produce siliquae and seeds. Similar findings were also observed in the combination B. 
carinata x BARI Sarisha 13. The cross combinations BARI Sarisha 15 x  B. carinata and B. carinata x 
BARI Sarisha 8 produce 90 and 465 seeds respectively in natural pollination. The bud cross and back 
cross successful in interspecific hybridization were 44% and 29 %. 
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Development of convergent crosses in Brassica rapa 
Seven parental lines were used in the crossing program. A total of 1406 buds crossed from which 1024 
siliquae were developed and total of 3781 seeds were produced. 73% crosses were successful. 
Seven parental lines (Tori-7, Kalaynia, Sonali Sarisha, BARI Sarisha-9, BARI Sarisha-12, BARI Sarisha-
14 and BARI Sarisha-15) were used to achieve the objectives. The seeds of different parental lines of the 
experiment were sown two times on 08 November and 15 November 2013 to synchronize the flowering for 
hybridization. In the 1st sowing of the experiment, the entries flowered on 10 December 2013 to 20 
December 2013. In the 2nd sowing, the entries flowered on 15 December 2013 to 25 December 2013. The 
hybridization has been made with the following cross combinations. Tori-2 x BARI Sarisha-9, BARI 
Sarisha-12 x Kalaynia, BARI Sarisha-14 x BARI Sarisha-6, BARI Sarisha-15 x Sonali sarisha. Inter 
cultural operations were done when necessary. Hybridization was started on 15 December 2013. 
A total of 1406 buds were crossed from which 1024 siliquae are developed and 3781 seeds were 
produced. About 73% crosses were succeeded to produce siliquae and seed. All F1 seeds have been 
stored for next year evaluation. 

Development of convergent crosses in Brassica juncea 
Five parental lines were used in the crossing program. A total of 1712buds crossed from which 1181 
siliquae were developed and total of 2472 seeds were produced. 68% crosses were successful. 
Five parental lines (Rai-5, Daulat, BARI Sarisha-10, BARI Sarisha-11 and BARI Sarisha-16) were 
used to achieve the objectives. The seeds of different parental lines of the experiment were sown two 
times on 20 November and 30 November 2013 to synchronize the flowering for hybridization. In the 
1st sowing of the experiment, the entries flowered on 28 December 2013 to 10 January 2014. In the 2nd 
sowing, the entries flowered on 10 January 2014 to 20 January 2014. The hybridization has been made 
with the following cross combinations. Rai-5x Daulat, Rai-5 x BARI Sarisha-10, Rai-5 x BARI 
Sarisha-11, Rai-5x BARI Sarisha-16, Daulat x BARI Sarisha-10, Daulat x BARI Sarisha-11, Daulat x 
BARI Sarisha-16, BARI Sarisha-10 x BARI Sarisha-11, BARI Sarisha-10 x BARI Sarisha-16 and  
BARI Sarisha-11x BARI Sarisha-16 . Inter cultural operations were done when necessary. 
Hybridization was started on 05 January 2014. A total of 2472 successful crossed seeds were collected 
from ten cross combinations. Maximum number of successful cross seeds were found in Daulat x 
BARI-Sarisha-11 cross combination. F1 seeds have been stored for the next year evaluation.  

Evaluation of segregating generations of Brassica rapa 
Twenty two progenies from seven cross combinations and twenty four progenies from eight cross 
combinations in F5 generation, progenies from fourteen cross combinations, fifty two progenies from 
four cross combinations and sixteen progenies from three cross combinations were evaluated. Single 
plant selection among progenies was done based on short duration (less than 85 days), erect and compact 
type having desirable agronomic characters, disease and insect tolerance. Desirable plants were selected 
from each progeny and seeds of selected plants were bulked and stored for evaluation in the next year. 
Progenies of F5 generation of thirteen cross combinations having both yellow and brown seed coat 
colour were evaluated during rabi 2013-14 at Joydebpur. Progenies were sown following progeny to 
row method along with BARI Sarisha-14 as check in 3m long 3-rows plot with spacing 30cm and 5cm 
between rows and plants, respectively. Seeding was done on 19 November 2013. Single plant selection 
among progenies was done based on short duration (less than 85 days), erect and compact type having 
desirable agronomic characters, disease and insect tolerance. 
Progenies of F6 generation (Set-I) of fourteen cross combinations having both yellow (one) and brown 
seed coat colour were evaluated during rabi 2013-14 at Joydebpur. Progenies were sown following 
progeny to row method along with BARI Sarisha-14 as check in 3m long 3-rows plot with spacing 
30cm and 5cm between rows and plants, respectively. Seeding was done on 18 November 2013. 
Single plant selection among progenies was done based on short duration (less than 85 days), erect and 
compact type having desirable agronomic characters, disease and insect tolerance. 
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Progenies of F6 generation (Set-II) of seven cross combinations having both yellow and brown seed 
coat colour were evaluated during rabi 2013-14 at Joydebpur. Progenies were sown following progeny 
to row method along with BARI Sarisha-14 as check in 3m long 3-rows plot with spacing 30cm and 
5cm between rows and plants, respectively. Seeding was done on 17 November 2013. Single plant 
selection among progenies was done based on short duration (less than 85 days), erect and compact 
type having desirable agronomic characters, disease and insect tolerance. 

F5 generation  
Twenty two progenies having yellow seed coat colour from seven cross combinations and twenty four 
progenies having brown seed coat colour from eight cross combinations were evaluated.  Single plant 
selection method was followed. Plants were selected considering earliness (maturity duration less than 
85 days), erect and compact plant type, seed colour, seed size and siliqua shape, disease and insect 
tolerance. Desirable plants were selected from each progeny and seeds of selected plants were bulked 
and stored for evaluation in F6 generation in the next year. 

F6 generation (Set-I)  
Progenies having yellow seed coat colour from one cross combination and progenies having brown seed 
coat colour from thirteen cross combinations were evaluated. Single plant selection method was 
followed. Considering earliness (maturity duration less than 85 days), erect and compact plant type, seed 
colour, seed size and siliqua shape, disease and insect tolerance, ninety six plants  were selected. 
Desirable plants were selected from each progeny and total 96 plants were selected. Seeds of selected 
plants were harvested separately and stored for evaluation in Observation Trial in the next year. 

F6 generation (Set-II)  
Fifty two progenies having yellow seed coat colour from four cross combinations and sixteen 
progenies having brown seed coat colour from three cross combinations were evaluated.  Single plant 
selection method was followed. Plants were selected considering earliness (maturity duration less than 
85 days), erect and compact plant type, seed colour, seed size and siliqua shape, disease and insect 
tolerance. Desirable plants were selected from each progeny and seeds of selected plants were bulked 
and stored for evaluation in the next year. 

Evaluation of segregating generation of Brassica juncea. 
A total of 167 plants from twelve cross combinations having brown seed coat colour and 37 plants 
from three cross combinations having yellow seed coat colour were selected in F6 generation (Set-I).A 
total of 78 progenies from three cross combinations and 27 progenies from three cross combinations 
were selected in F6 generation (Set-II). Single plant selection method was followed. Selection was 
based on erect and compact plant type, seed colour, seed size and siliqua shape. 
Progenies of twelve cross combinations having brown seed coat colour and three cross combinations 
having yellow seed coat colour were evaluated in F6 generation (Set-I) during 2013-14 at Joydebpur. 
Progenies were sown following progeny to row method along with BARI Sarisha-11 as check.  
One hundred and eight progenies of three cross combinations having black/brown seed coat colour and 
55 progenies of three cross combinations having yellow seed coat colour were evaluated. Single plant 
selection among progenies was done based on erect and compact type having desirable agronomic 
characters, disease and insect tolerance. 

F6 generation (Set-I) 
Single plant selection method was followed. A total of 167 plants from twelve cross combinations 
having brown seed coat colour and 37 plants from three cross combinations having yellow seed coat 
colour were selected considering erect and compact plant type, seed colour, seed size and siliqua 
shape. Seeds from selected plants according to cross combinations were harvested in bulk. Seeds were 
stored for evaluation in Observation Trial in the next year. 
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F6 generation (Set-II) 
Single plant selection method was followed. A total of 108 progenies from three cross combinations 
having black/brown seed coat colour were evaluated and 78 progenies were selected. Fifty five 
progenies from three cross combinations having yellow seed coat colour were evaluated and 27 
progenies were selected. Plants were selected considering erect and compact plant type, seed colour, 
seed size and siliqua shape. Harvested seeds from selected plants were bulked according to cross 
combinations. Seeds were stored for evaluation in the next year. 

Maintenance of male sterile and maintainer lines of Brassica rapus 
The experiment consisting of three CMS lines like CMSZ1 (248), CMSZ2 (248) and CMSZ2 (179) and 
two maintainer lines like ML(248) and ML(179) conducted to maintain the lines. Days to flowering 
ranged from 32-36 days. CMS lines were crossed with maintainer lines and maintainer lines were 
selfed following hand pollination. Seeds were stored for future breeding programme. 

Development of parental lines for hybrid variety in rapeseed 
Restorer line and Ogura CMS line were crossed with three short duration B. napus lines to develop F1 
generation during last year and F1 seeds were selfed during this year. Two CMS lines were crossed with 
three short duration B. napus lines. Hybrid seeds from three hybrids were selfed to develop S1 generation. 
When late matured restorer line crossed with short duration B. napus lines, it became 12 days earlier. S1 and 
F1 seeds obtained from different cross combinations were stored for evaluation in the next year.   
Total 88 F1 plants were selfed from six cross combinations, 934 siliquae and 2062 seeds were obtained. S1 
seeds were stored for evaluation in the next year. Total 71 plants were crossed from six cross combinations, 
720 siliquae and 2089 seeds were obtained. F1 seeds were stored for confirmation in the next year. Total 
121 plants were selected and selfed from three hybrids, 1760 silique were obtained and 5280 S1 seeds were 
obtained. S1 seeds were stored for identification of parental lines in the next year.    

Identification of restorer genes in Brassica napus 
The collected CMS source was not 100% pure. 5-10 plants were fertile. From the different cross 
combinations average success of the different cross combination were 71%, 72% and 71% in bud 
selfing, back crossing and heterosis study respectively. The experiment was conducted using four F1 
with their respective parents. The collected restorer was very lale in flowering. F1 generation was 
advancing for F2 through bud selfing and back cross was also done with respective parents to 
incorporate early genes again. F1 restorer were also crossed with CMS line to study the heterosis. 
Effort also has been taken to transfer Ogura CMS source of to the existing B. napus varieties. 
The collected CMS source was not 100% pure. 5-10% plants were fertile A total of 157 buds were 
crossed from which 111 siliquae developed and 1894 seeds produced. Average success of the different 
cross combination was 71% .  
The F1 generations were also back cross with the early parents to incorporate earliness. A total of 24 
buds were crossed from which 16 siliquae developed and 149 seeds produced. Average success of the 
different cross combination was 72% 
The F1 restorer are crossed with the CMS available in Oilseed Research Centre to know the hybrid 
performance. A total of 172 buds were crossed from which 122 siliquae developed and 1154 seeds 
produced. Average success of the different cross combination was 72%. 

Observation trial of Brassica rapa (Set-I) 
Fifteen lines of B. rapa having yellow seed coat colour along with check as BARI Sarisha-14 were 
evaluated without replication at Joydebpur. BC-2014-09 was the earliest in maturity (83 days) 
followed by BC-2014-08  (84 days). The highest seed yield recorded in BC-2014-15 (2218 kg/ha). 
Considering earliness, seed yield and other yield contributing characters, five lines BC-2014-01, BC-
2014-02, BC-2014-03, BC-2014-05 and BC-2014-09 were selected for the next trial. 
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Observation trial of Brassica rapa (Set-II) 
Twenty six lines of B. rapa having brown seed coat colour along with one check as BARI Sarisha-9 
were evaluated without replication under Observation Trial of B. rapa (Set-II) at Joydebpur. 
Variations were observed among the lines for all the characters studied. Maturity duration ranged from 
88-95 days. BARI Sarisha-9 was the earliest in maturity (88 days). Plant height ranged from 89-125 
cm. No. of siliquae/plant ranged from 74-172. No. of seeds/siliqua ranged from 8-21. The highest no. 
of seeds/siliqua recorded in BC -11219315(6)-4. Thousand seed weight ranged from 2.78-4.06 g. Seed 
yield ranged from 1261-2411 kg/ha. The highest seed yield recorded in BC-11219315(3)-4 (2411 
kg/ha). The lines will be further evaluated during the next rabi season for final selection. 

Preliminary yield trial of Brassica rapa (SET-I) 
Eighteen lines/genotypes of Brassica rapa having yellow seed coat colour along with two checks as 
BARI Sarisha-14 and Local Tori-7 were evaluated at Joydebpur, Jessore and Ishurdi. The highest seed 
yield was recorded in BC-100614(4)-2 at Joydebpur location. Maturity duration over locations ranged 
from 80-88 days. Check variety Local Tori-7 was the earliest in maturity. Lines BC-100614(4)-13 and 
BC-100614(4)-11 took 85 days to mature and BARI Sarisha-14 took 84 days to mature over locations. 
Seed yield ranged from 1257-2436 kg/ah over locations. The line BC-100614(4)-2 produced the 
highest seed yield over locations and it also produced the highest seed yield at Joydebpur location and 
higher yield at Jessore and Ishurdi locations.  Check variety Local Tori-7 produced the lowest seed 
yield over locations.  Considering earliness, seed yield and other yield attributing characters, five lines 
like BC-100614(4)-2, BC-100614(4)-11, BC-100614(4)-13, BC-100614(3)-5 and BC-100614(4)-5 
were selected for RYT in the next year. 

Preliminary yield trial of Brassica rapa (SET-II) 
Eighteen lines/genotypes of Brassica rapa having yellow seed coat colour along with two checks as BARI 
Sarisha-14 and Local Tori-7 were evaluated at Joydebpur, Rahmathpur and Comilla. All the characters 
studied showed significant variation at Joydebpur location. Maturity duration ranged from 79-90 days. The 
highest seed yield (2154 kg/ha) was recorded in BC-100614(4)-18 at Joydebpur location. Regarding 
maturity duration over locations, days to maturity ranged from 78-85 days. Check variety Local Tori-7 was 
the earliest in maturity (78 days) and BARI Sarisha-14 took 83 days to mature over locations. The line BC-
111506(3)-2 produced the highest seed yield (1669 kg/ha) over locations. Check variety Local Tori-7 
produced the lowest seed yield (1057 kg/ha) over locations. Considering earliness, seed yield and other 
yield attributing characters, six lines like BC-100614(4)-18, BC-100614(4)-12, BC-100614(4)-19, BC-
110714(9)-5, BC-111506(3)-2 and BC-100614(4)-20 were selected for RYT in the next year.   

Regional yield trial of Brassica rapa 
Seven lines of B.rapa along with BARI Sarisha-14 and Local Tori-7 as checks were evaluated at 
Joydebpur, Jamalpur, Ishurdi, Jessore, Hathazari and Rahmathpur for seed yield and yield contributing 
characters. Maturity duration ranged from 78-89 days at Joydebpur location. Seed yield ranged from 
1217-1897 kg/ha at Joydebpur location and the highest seed yield was recorded in BC-100614(8)-4 but 
late in maturity (89 days). Check Local Tori-7 was the earliest in maturity (79 days) over locations. 
Tested lines matured within 85-86 days over locations. The line BC-100614(4)-7 produced the highest 
seed yield (1757 kg/ha) over locations and it also produced the highest seed yield at Jamalpur and 
Rahmatpur locations and higher yield at Jessore and Ishurdi locations. Check Local Tori-7 produced 
the lowest seed yield (1171kg/ha) over locations.   
Aphid infestation/plant ranged from 1.51 to 22.02. Highest aphid infestation was found in BC-
100614(3)-1 (22.02) followed by BC-100614(4)-14 (19.04) and lowest infestation in BC-100614(4)-7 
(1.51) . Four lines were found moderately resistant and three lines were susceptible to Alternaria blight 
diseases. Check variety BARI Sarisha-14 was susceptible and Local Tori-7 was highly susceptible to 
Alternaria blight diseases.  Considering earliness, seed yield and other yield attributing characters, two 
lines like BC-100614(1)-6 and BC-100614(4)-7 were selected for Adaptive Trial in the next year.   
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Conformation of F1 generation 
F1 seeds were obtained from 26 cross combinations from B. napus. Each entry was grown in a single 
row and plant respectively along with their parents as check. Twenty six hybrids were confirmed and 
selected for growing as F2 in the next generation. F1 progenies were harvested, bulked and seeds were 
preserved to grow F 2 population in next generation.  
Selection in segregating generation (F2-F6) of B napus 
The objective was to select desirable populations on the basis of phenotypic performance, maturity, disease 
reaction, physical grain quality etc. for advancing the generation. Total 276 families were evaluated, 43 
families and 329 single plants were selected from F2-F6 generation for evaluation in the next season. 

Observation yield trial of Brassica napus   
An observational yield trial of Brassica napus was conducted with 24 genotypes at RARS Jamalpur 
during rabi, 2013-2014 to evaluate the yield and yield contributing characters. There were some lines 
which produced higher yield than BARI Sarisha -8 and they became mature below 83 days. These lines 
could be selected with the high yielding lines with early maturity for evaluation in preliminary yield in 
next year. Nap-07011, Nap-90013, Nap-30013(1) and those lines took below 83 days to mature and 
produced more than 2000kg/ha yield could be used in preliminary yield trial in next season. 

Preliminary yield trial of Brassica napus   
Preliminary yield trial of Brassica napus was conducted with 13 genotypes at RARS Jamalpur during 
rabi, 2013-2014 to evaluate the yield and yield contributing characters. Nap-11022 produced the 
highest yield among the genotypes. It produced 17.30% higher seed yield than check variety BARI 
Sarisha-8. Nap-10002 and NAP-10010 produced the second and third highest yield respectively. They 
produced 15.15% and 13.40% higher yield than BARI Sarisha-8 respectively.  
From the above results it could be concluded that NAP-11022, NAP-10002 and NAP-10010 can be 
selected for regional yield trial on the basis of their seed yield per hectare and other traits. Over the two 
locations, it was found that Nap-10019 produced the highest. It might be included in RYT in next season. 

Regional yield trial of Brassica napus 
A regional yield trial of Brassica napus L was conducted with 12 genotypes at RARS Jamalpur during 
rabi 2012-2013 for evaluation of yield and yield contributing characters. Nap-1007 produced the 
highest seed yield among the genotypes and it produced 16.95% higher yield than check variety BARI 
Sarisha-8. The second highest yield was produced by Nap-11008. It also produced 16.07% higher  
yield than check variety. The third highest yield was produced by Nap-10017. It produced 10.81% 
higher yield than check variety BARI Sarisha-8.   

Observation trial of  Brassica juncea.  
Seventeen lines of Brassica juncea having yellow and brown seed coat colour selected last year from F6 
generation of different cross combinations along with two checks as BARI Sarisha-11 and BARI Sarisha-
16 were evaluated at Joydebpur. Among the lines, maximum variation was observed in no. of silique/plant 
followed by seed yield and thousand seed weight. Maturity duration ranged from 95-110 days. No. of 
siliquae/plant ranged from 124-226. The highest thousand seed weight was recorded in BJ-2014-Y01. The 
highest seed yield recorded in BJ-2014-B17 (2767 kg/ha) followed BJ-2014-B11 (2659 kg/ha). Considering 
seed yield and other yield contributing characters, five lines like BJ-2014-B17, BJ-2014-B15, BJ-2014-
B11, BJ-2014-B06 and BJ-2014-Y01were selected for evaluation in PYT.   

Preliminary yield trial of Brassica juncea L. (SET-I) 
Twelve lines of Brassica juncea having yellow seed coat colour along with two checks as BARI Sarisha-11 
and BARI Sarisha-16 were evaluated at Joydebpur, Ishurdi and Jessore. Plant height, no. of seeds/siliqua, 
thousand seed weight and seed yield showed significant variation at Joydebpur location. The highest seed 
yield (2201 kg/ha) was recorded in Bj-1111536(9)-6 at Joydebpur location. No significant variation of 
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genotypes x locations interactions was observed for days to maturity but significant variation for seed yield 
over locations. Regarding maturity duration over locations, days to maturity ranged from 102-105 days. 
Seed yield ranged from 1378-2278 kg/ha over locations. Check variety BARI Sarisha-11 produced the 
highest seed yield (2278 kg/ha) followed by BARI Sarisha-16 (2269 kg/ha) over locations. Seed yield 
ranged from 1378-2278 kg/ha over locations. Check variety BARI Sarisha-11 produced the highest seed 
yield (2278 kg/ha) followed by BARI Sarisha-16 (2269 kg/ha) over locations Considering seed yield and 
other yield contributing characters, four lines like Bj-1111536(9)-6, Bj-1111536(12)-3, Bj-1111536(7)-2 
and BJ10-10104(Y) were selected for evaluation in RYT.   

Preliminary yield trial of Brassica juncea L. (SET-II) 
Thirteen lines of Brassica juncea having brown seed coat colour along with checks as BARI Sarisha-
11 and BARI Sarisha-16 were evaluated at Joydebpur, Ishurdi, Rahmathpur and Hathazari.Maturity 
duration ranged from 99-105 days at Joydebpur location. Significant variations were observed for days 
to maturity, plant height and thousand seed weight. Maturity duration ranged from 104-108 days over 
locations. Seed yield ranged from 1931-2357 kg/ha over locations. Regarding maturity duration over 
locations, days to maturity ranged from 104-108 days. Seed yield ranged from 1931-2357 kg/ha over 
locations.  Check variety BARI Sarisha-16 produced the highest seed yield (2357 kg/ha) followed by 
BARI Sarisha-11 (2347 kg/ha) over locations.  

Regional yield trial of Brassica juncea L. 
Nine advanced lines of B. juncea along with BARI Sarisha-11 and BARI Sarisha-16 as checks were 
evaluated at Joydebpur, Jamalpur, Ishurdi, Jessore, Hathazari and Rahmatpur for yield and yield 
contributing characters. Maturity duration ranged from 98-108 days at Joydebpur location. Maturity 
duration over locations ranged from 104-107 days. Seed yield ranged from 1582-2099 kg/ah over 
locations. The line BJDH-12 produced the highest seed yield (2129 kg/ha) followed by check variety 
BARI Sarisha-16 (2099 kg/ha) over locations. The line BJDH-12 produced the highest seed yield at 
Joydebpur and higher seed yield at other locations. 
Aphid infestation and disease reaction of lines are presented in Table 39 and 40. Aphid 
infestation/plant ranged from 2.78 to 13.08. Highest aphid infestation was found in Bj-1111536(7)-1 
(13.08) followed by BJ11111111(7)-7 (9.93) and lowest infestation in BARI Sarisha-16. Three lines 
were found resistant and five lines were moderately resistant to Alternaria blight diseases. The line 
BJDH-12 could be selected for Adaptive Trial in the next year. 

Evaluation of imported hybrids of rapeseed 
Three hybrids of rapeseed along with BARI Sarisha-14 and BARI Sarisha-13 as checks were evaluated 
for yield and yield contributing characters. BARI Sarisha-14 was the earliest in maturity (86 days). 
Hybrids Yunyouzaerhao-2 and Yunyouzaerhae-10 collected from China were late in maturity (122-
123 days). The highest no. of siliquae/plant was recorded in Yunyouzaerhao-2 (165) and lowest in 
BARI Sarisha-14 (45). Yunyouzaerhae-10 produced the highest seed yield (2175 kg/ha) which was 
statistically similar with other genotypes except BARI Sarisha-14. Check variety BARI Sarisha-14 
produced the lowest seed yield (1638 kg/ha). 

GROUNDNUT (Arachis hypogaea L.) 
Varietal Improvement 
Maintenance and evaluation of groundnut germplasm 
A total of one hundred and twenty genotypes were evaluated and maintained just to rejuvenate the seeds 
of germplasm. The highest CV% was observed for the character mature pods/plant followed by the 
character100 Kernel weight (g) and plot Yield (g), respectively. Minimum variation was observed in the 
character days to maturity. The character plant height (cm) and 100 kernel weight (g) showed moderate 
variation. The seeds of the germplasm were stored for using in the future breeding programme. 
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Hybridization of groundnut 
A total of 363 buds were pollinated at Joydebpur. On an average 25% crosses were successful and 
produced 94 pods. Crossed pods collected to be grown as F1 in the next winter season. 
Two batches of seven parental lines were sown twelve days interval in 31 December 2013 and 11 
January 2014 at Joydebpur. A total of 94 pods were harvested from 363 pollinated buds of nine 
crosses. On an average 25% crosses were successful. The pollinated pods will be grown in the next 
rabi season for F1 confirmation.  

Evaluation of segregating generations of groundnut 
A total of 30, 19 and 19 single plants were selected from F2, F4 and F6  segregating generations, 
respectively on the basis of no. of mature pods, canopy stature, pod bearing nature, diseases and insect 
resistant. Thirty (30) and Nineteen (19) selected plant populations were bulked from F4 and F6 
generations respectively. The seeds were collected and stored for advancing the generations as well as 
tested their performance in the observational trial in the next season 
Seeds of four cross combinations from F2, five entries from F4 and four entries from F6 respectively 
were sown on December 30, 2013 at Joydebpur.  
On the basis of number of mature pods per plant, cluster pod formation, dwarf canopy of the plant, pod 
surface and diseases and insect reaction a number of single plants as well as bulk populations from 
different cross combinations of different segregating generations were selected. A total of 30 plants, 19 
bulk plants and 19 bulk plants were selected from F2, F4 and F6 generations, respectively. The seeds 
from selected single plant of F2 was collected and stored for advancing the generations in the next 
season. On the other hand the seeds from F4 were bulked according to the cross and generation will be 
advanced as F5 generation. From the F6 generation 19 plants were bulked and will be tested their 
performance in the observational trial in the next season.  

Observation trial of groundnut 
Nineteen (19) entries including two checks as Dhaka 1 and BARI Chinabadam 8 were evaluated at 
Joydebpur during rabi season 2013-14. Days to maturity of the entries NCGV 0704, NCGV 04096, 
NCGV 05096, NCGV 0207, TG 37 and TG 51 were earlier to the check varieties. Almost all the 
genotypes more or less produced higher seed yield per hectare than the checks variety Dhaka 1. Nine 
genotypes NCGV 0107, NCGV 05096, NCGV 0504, NCGV 04096, NCGV 0104, NCGV 0207, 
NCGV 02096, NCGV 0704, and NCGV 0204 have been selected for PYT in the next year. Nineteen 
genotypes including two checks as Dhaka 1 and BARI Chinabadam 8 were evaluated at Joydebpur 
during Rabi season. Days to maturity of all the genotypes included in the trail were statistically 
different with the check varieties. The entries TG-37 and TG-51 took less time than the check variety 
Dhaka-1. Almost all the genotypes produced higher pod yield compare to the check variety Dhaka 1. 
Highest pod yield of 4014 kg/ha was obtained from the genotype NCGV 0107 followed by the 
genotype NCGV 05096 (3644 kg/ha) which were 76% and 50% higher than the HYV BARI 
Chinabadam-8 respectively. Considering the per hectare yield and shelling percentage, nine genotypes 
NCGV 0107, NCGV 05096, NCGV 0504, NCGV 04096, NCGV 0104, NCGV 0207, NCGV 02096, 
NCGV 0704 and NCGV 0204 have been selected for PYT in the next year 

Preliminary yield trial of groundnut 
Eleven groundnut genotypes along with 2 checks as Dhaka 1 and BARI Chinabadam 8 were evaluated 
at Joydebpur under preliminary yield trial to find promising lines with desirable characters. The entry 
ICGVS 38-3 produced highest pod yield than the tested entries. The entries ICGV 00351, ICGVS 38-
3, ICGVS 15-1, ICGVS 36-1 and ICGVS 34-3 were 2-3 days earlier than check variety Dhaka-1in 
Joydebpur. The entries ICGVS 36-1 produced higher pod yield followed by ICGVS 38-3 and ICGVS 
SL-1 over the location. Maturity duration ranged were 150-155 days. At Joydebpur location, the entry 
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ICGV 00351 was similar to the check variety Dhaka-1 for character plant height. Highest number of 
mature pods/plant (39) was obtained by the entry ICGVS 36-1. The range of hundred kernel weight 
39-57g which indicated the entries ICGVS 38-3, ICGVS 35-1 and ICGVS 36-1 were bold seeded 
genotype. Highest shelling percentage was recorded in the check variety Dhaka 1 followed by the 
entries BARI Chinabadam-8, ICGVS 34-3, ICGVS 18-1, ICGV 86124, ICGVS 36-1and ICGVS SL-1.  
The entry ICGVS 38-3 produced the maximum pod yield (2271 kg/ha) followed by the entry ICGVS 
15-1 which were 57% and 31% higher than the check variety Dhaka-1 respectively. The entries 
ICGVS SL-1 and ICGVS 36-1 also produced 27% and 19% higher pod yield than the check variety 
respectively.  

Regional yield trial of groundnut 
Eleven entries including two checks as Dhaka 1 and BARI Chinabada 8 were evaluated at Joydebpur. 
Number of mature pods/plant ranged from 30-40. Shelling percentage ranged from 59-78%. Maximum 
kernel weight was obtained from the entry ICGV-9516 followed by the entry ICGV-91114. The entry 
ICGV-95066 produced the highest pod yield followed by the entry ICGV-99231.Average maturity of 
two locations were almost similar to the check varieties. The entry ICGV-91114 produced the 
maximum yield followed by ICGV-95066 which were 23% and 18% higher than the check variety 
Dhaka-1 respectively. Eleven entries including two checks as Dhaka 1 and BARI Chinabadam 8 were 
evaluated at 2 locations during rabi 2013-14. Significant differences were observed among the 
varieties/lines for all the characters studied except days to maturity and plant height at Joydebpur 
location. Days to maturity of all the entries were similar to the check varieties. Number of mature 
pods/plant ranged from 30-40. Shelling percentage ranged from 59-78%. Maximum kernel weight was 
obtained from the entry ICGV-9516 followed by the entry ICGV-91114. Highest shelling percentage 
was recorded in check variety Dhaka-1.  Pod yield ranged from 1330-1692 kg/ha. The entry ICGV-
95066 produced the highest pod yield of 1692 kg/ha followed by the entry ICGV-99231 (1675 kg/ha) 
which were 19% and 18% higher than the check variety Dhaka-1. Average days to maturity of two 
locations were almost similar to the check varieties. The entry ICGV-91114 produced the maximum 
pod yield (1988 kg/ha) followed by ICGV-95066 (1906 kg/ha) which were 23% and 18% higher than 
the check variety Dhaka-1 respectively.  The entries ICGV-99235 (1872 kg/ha) and ICGV-99231 
(1864 kg/ha) also produced 16% and 15% higher yield than the check variety Dhaka-1. BARI 
Chinabadam 8 produced 11% higher yield than Dhaka-1. 

Regional yield trial of groundnut (confectionary type) 
Ten entries including two checks as Dhaka-1 and BARI Chinabadam-6 were evaluated at Joydebpur. 
Days to maturity were similar to the check variety BARI Chinabadam- 6 and Dhaka 1. Number of 
mature pods/plant ranged from 29-39. Highest shelling percentage was recorded in Dhaka 1 followed 
by BARI Chinabadam-6 and ICGV-97079.The genotype ICGV-97079 produced the highest seed yield 
followed by ICGV-00446 and ICGV-99102.Significant differences were observed among the 
varieties/lines for all the characters studied at Joydebpur location . Days to maturity were more or less 
same with check variety BARI Chinabadam- 6 and Dhaka 1. Number of mature pods/plant ranged 
from 29-39. Shelling percentage ranged from 61-78 %. Highest shelling percentage was recorded in 
Dhaka 1 (78%) followed by BARI Chinabadam-6 and ICGV-97079 (72%). Seed yield ranged from 
1167-2118 kg/ha. The genotype ICGV-97079 produced the highest seed yield (2118 kg/ha) followed 
by ICGV-00446 (1768 kg/ha) and ICGV-99102 (1510 kg/ha) which were 49%, 25% and 6% higher 
than the check variety Dhaka- 

Regional yield trial of groundnut (Jamalpur) 
The experiment was conducted at Joydebpur, Burirhat and Jamalpur during Rabi, 2013-14 with 
thirteen selected lines of groundnut which were collected from ICRISAT, India. Dhaka 1, BARI 
Chinabada 8 and BINA Chinabadam 4 were used as checks. Genotypes ICGV-05158 produced the 
highest seed yield among the lines evaluated.The second and third highest seed yield were recorded 
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from ICGV-00338 and ICGV-02038, respectively in Joydebpur location.. Average days to maturity 
over three locations were similar to the check varieties. Average pod yield of three locations, the 
entries ICGV-00338 produced the maximum pod yield followed by the entries ICGV-05158. 
The highest seed yield of 1551 kg/ha was recorded from ICGV-05158 followed by ICGV-00338(1382) 
and ICGV-02038 (1305 kg/ha) which were 50%, 33% and 26% higher than the check variety Dhaka-1. 
Shelling per cent of Dhaka-1 is 73% while 78% in ICGV-07219 and 77% in ICGV-02005 indicating the 
bold seediness of groundnut. The entry ICGV-07220 had the highest mature pods/plant (46) which is a 
good indication of successful seed production ability of the line. Days to maturity of most of the 
genotypes were similar to the checks. The entry ICGV-02005 produced the highest 100 kernel weight 
(65g) followed by ICGV-00338 (60g), ICGV-06237 (56g) and ICGV-06279 (56g) which is a good trait 
for in ceased seed production in groundnut. Considering the yield performance the eight lines ICGV-
05158, ICGV-00338, ICGV-02038, ICGV-9114, ICGV-02125, ICGV-02005, ICGV-06279 and ICGV-
06423 were selected for evaluation at the char area where groundnut is grown. 
Six lines ICGV-05158, ICGV-00338, ICGV-07217, ICGV-627, ICGV-7219 and ICGV-07220 
produced higher pod yield than check varieties. Their shelling% and 100 kernel weight is also 
remarkable. These lines may be selected for further evaluation at the char land. 

Soybean (Glycine max L). 
Varietal Improvement 
Maintenance and evaluation of soybean germplasm 
A total of one hundred two soybean genotypes were evaluated. The ranges for days to flowering, plant 
height, branches per plant, number of pods per plant, seed per pod, 100 seed weight and days to 
maturity were 40-85 days, 12-104.6 cm, 0-8.6, 1.2-112.4, 0.2-3, 6-47g, 2-447g, 84-158 days 
respectively. The per cent of highest coefficient of variation (CV%)  was recorded for the character 
plot yield (83.50) followed by the character plant height (71.77 cm) respectively. Minimum variation 
was observed in the character days to flowering. The character pods per plant showed moderate 
variation. Considering the plant height, pods/plant, 100 seed weight and days to maturity 10 genotypes 
have been selected for growing in observation trial in the next year. 

Observation trial of soybean 
Fifteen entries including two check varieties were evaluated at ORC, BARI. The 6 entries viz.,USDA 
41, USDA 56, USDA 72 and USDA 77, USDA 82, USDA 81 took less time for flowering than check 
varieties. Only line USDA 41 produced the higher seed yield than check variety BARI Soybean-6. 
This three entries USDA 56, USDA 77 and USDA 81 were most dwarf. All the entries showed less 
weight for 100 seed weight than check varieties except USDA 13, USDA 85 and USDA 95. Fifteen 
entries including two check varieties namely BARI Soybean 5 and BARI Soybean 6 were evaluated in 
a RCB design with two replications for seed yield and it's components at Gazipur during rabi season. 
Statistically significant difference was observed among the genotypes included in the trial for days to 
flowering, plant height, pods/plant, 100 seed weight, yield kg/ha and days to maturity . The entries 
USDA 77, USDA 78, USDA 82, USDA 81 required minimum days to maturity (97-102) while the 
entries JS-9207, USDA-78, USDA-95 and USDA 86 took maximum days to maturity (134-157). The 
most dwarf entries were USDA 56 (17cm), USDA 77 (18cm) and USDA 81 (19cm) which were 
statistically similar. Maximum plant height was recorded in JS- 9207 (110cm) while the minimum in 
USDA 56 (17cm). The entry USDA 78 produced the highest pods (132) per plant followed by BARI 
Soybean 5 (81), USDA 41 (76) and USDA 13 (71). The entries USDA 41, USDA 72 and USDA 77 
were statistically similar took less time for flowering than the check varieties. The only line USDA 41 
produced the higher seed yield of 2200 kg/ha than check variety BARI Soybean-6. The entries USDA 
13, MTD-453 (2) and USDA 85 were statistically similar for seed yield. No entry can produced higher 
yield than the check variety BARI Soybean-5. The experiment will be repeated next year. 
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Regional yield trial of soybean 
Eight entries including two check varieties viz. BARI Soybean 5 and BARI Soybean 6 were evaluated 
in a RCBD design with three replications for seed yield and it’s component at Gazipur, during rabi 
season. The lines AGS 79 and AGS 95 took similar time for flowering with the check varieties. The 
Check variety BARI Soybean 6 was the most dwarf variety (34 cm). Maximum no. of pods (84) was 
obtained by the line AGS-79 while minimum number of pods (15) in LG-92 P1176. The hundred seed 
weight of the lines Kush 2004 (14.67g) and AGS 95 (14g) was statistically similar to the check 
varieties BARI Soybean 5 (13g) and BARI Soybean 6 (15g). Most of the entries produced higher seed 
yield than the check varieties. The highest seed yield was obtained by the entry KUSH 2004 (2436 
kg/ha) followed by AGS-79 (2207 kg/ha) and GMOT-17 (2326 kg/ha) which were almost double than 
the check variety BARI Soybean -6. The entry Kanh-33 also responded well than the check varieties. 
Most of the selected entries took more days to maturity than both check varieties. The lines LG-92 
P1176 took the maximum days to mature (160) followed by Khan 33 (136). 

Sesame ( Sesamum indicum L.) 

Collection and evaluation of sesame germplasm 
Sixty one germplasm were evaluated at Joydebpur during kharif, 2014. Four released varieties T6, BARI Til 
2, BARI Til 3 and BARI Til 4 were used as checks. Days to flowering and maturity ranged from 37-49 days 
and 101-105 days, respectively. Most of the germplasm took more than 100 days to mature. Plant height 
ranged from 56.60-97.80 cm. The genotype Ses-61 was the tallest and Ses-jp-25(Y) was the shortest 
genotype. Number of branches per plant ranged from 3-7. Number of capsules per plant ranged from 40-110. 
More number of capsules was not always found in more branched plant. In some cases less branched plant 
showed more number capsules. Eight or four chambered capsules were found among the germplasm. Both 
eight and six chambered capsules were found in the same plant. Seed yield per plant ranged from 2.90-9.20g. 
Ses-9751 gave the highest seed yield and entry Ishurdi gave the lowest seed yield. Sufficient seeds were 
obtained from all the genotype. Seeds were stored to maintain and to use in future breeding program. 

Hybridization of sesame (set-II) 
Three hundred and twenty buds from 11 cross combinations were pollinated. On an average 14.37% 
crosses were successful and produced 46 capsules. Capsule from 11 cross combinations were collected 
which will be grown as F1 generation in the next year. 

Evaluation of segregating generation of sesame 
Fifteen cross combinations of F3 generation, 13 cross combinations of F5 generation, 15 cross combinations 
of F6 generation were evaluated at Gazipur during kharif, 2014. Comparing plant growth, maturity and other 
desirable agronomic characters with parents 63 plants from F3 generation and 98 plants from F5 generation 
were selected. In case of F6 generation of 15 cross combinations, seeds of selected plants were bulked  

F2 generation 
Considering plant growth, maturity duration, branching habit, capsule number and size, seed color, 
disease and insect reactions 98 plants were selected from F5 generation of 13 cross combinations for 
evaluation in the next year. 

F6 generation 
In case of F6 generation days to flowering and maturity ranged from 30-38 days and 83-88 days, 
respectively.  61 plant were selected and seeds of selected plants of each cross combination were 
bulked to make a family.  
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Observation trial of sesame 
Fourteen entries along with one check were evaluated for seed yield and other yield contributing 
characters. Ses-0570 gave the highest seed yield (1407kg/ha). Considering seed yield and other yield 
contributing characters, entries Ses-0570, Ses-115, Ses-22 BT-2xBT-3-2Brown, T6xSes-130-1Black 
and Ses-265 were selected for the preliminary yield trial. The entries Ses-0570, Ses-115, Ses-22 BT-
2xBT-3-2Brown, T6xSes-130-1Black and Ses-265 showed better performance considering seed yield 
and other yield contributing characters. These entries were selected for the preliminary yield trial. 

Preliminary yield trial of sesame 
Over four locations seed yield indicated that Ses-5 showed the highest yield performance followed by 
the genotype Ses-79. Others entries Ses-570, Ses-52, Ses-78 performed better than check BARI Til 4. 
Twelve lines of sesame were evaluated at Joydebpur and RARS Rahmatpur, Ishurdi and jessore during 
kharif, 2014. The seeds were sown on 19th March at Rahmatpur, Barisal, 27th March at Jessore, 12th 
February at Gazipur and 16th March at Ishordi during kharif 2014. Two released varieties BARI Til 3 
and BARITil-4 were used as checks. 
Considering all locations Ses-5 showed the highest yield performance followed by the genotype Ses-
79. Others entries Ses-570, Ses-52, Ses-78 performed better than check BARI Til 4. These entry may 
be trial at RYT. 
Regional yield trial of sesame (set-I) 
Ten entries of sesame along with two checks were evaluated for seed yield and other yield contributing 
character.  Over locations the genotype Ses-9768, Ses-9751, Ses-JP-87, Ses-05178 and Ses-05115 were 
selected for adaptive trial. Ten entries of sesame including two checks as BARITil-3 and BARITil-4 were 
evaluated at Joydebpur and RARS, Rahmatpur,  Ishurdi and Jessore during kharif, season. Two released 
variety BARITil-3 and BARITil-4 was used as checks. The seeds were sown on 19th March at Barisal, 25th 
February at Jessore, 19th  February at Gazipur and 10th March at Ishordi during kharif season. 
Considering seed yield, days to maturity and other yield contributing character the genotype Ses-9768, 
Ses-9751, Ses-JP-87, Ses-05178 and Ses-05115 were selected for adaptive trial. 
Regional yield trial of sesame (set-II) 
Ten lines of sesame having white or creamy seed coat color along with two checks were evaluated at 
four locations during kharif season. Over locations considering white seed coat color, seed yield and 
other yield contributing characters, Ses-JP-25(Y), Ses-JP-47(Y), Ses-0265, Ses-JP-69 (Y) and Ses-JP-
58 (Y) were selected for adaptive trial.  
Considering white seed coat colour, seed yield and other yield contributing characters, the genotype 
Ses-JP-69(Y), Ses-0265, Ses-05163, , Ses-JP-47 (Y), Ses-J25-(Y) and Ses-JP-58 (Y) may be selected 
for adaptive trial. 

Sunflower (Hellianthus annus L.)S 
Varietal Improvement  
Maintenance and evaluation of sunflower germplasm   
Sixteen sunflower genotypes along with BARI Surjomukhi 2 were maintained and evaluated in 
the experimental field of Oilseed Research Centre, BARI, Gazipur during Rabi 2013-14. The 
genotype GP-04030, GP-04023 and GP-04018 showed minimum plant height. Highest head 
diameter, number of seed per head, seed weight per head was found in GP-04019, GP-04028 and 
GP-04023 respectively.  Highest seed yield per plot (1.6kg) was obtained from the entry GP-
04019 followed by GP-04026 and GP-01009.  Highest CV% was recorded for the parameter 
number of seeds per head. 
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Development of dwarf inbred lines in sunflower advancing S2 to S3 generation 
A total of 9 S2 generations of sunflower genotypes were evaluated. The plants which have height close 
to 120 cm along with head diameter close to 18 cm have been selected to advance generation as S3.  A 
total of 276 single plants were identified for desirable character out 9 generation. 

Regional yield trial of sunflower 
Nine sunflowers composite including one check BARI Surjomukhi2 were evaluated for yield and yield 
contributing traits at Gazipur, Jessore, Ishurdi and Rahmatpur during the Rabi season of 2013-14 and 
seeds were sown at these locations on 26 November, 28 November, 15 November and on 24 
November 2013 respectively. 
Among the entries over four locations, SVS-00901was the most dwarf entry. The entries SVS-00901 
at Gazipur, both BHAC-04017 and BHAC-04025 at Ishurdi, but BHAC-04017 at Jessore and both 
BHAC-04026 and BHAC-04015 at Rahmatpur gave higher yield than check BARI Surjomukhi 2.  

Identification of parental lines for hybrid development in sunflower 
Seeds of Hysun-33was collected from BRAC and sown last year and developed S1 generation. S1 seeds 
were on 26 November 2013during rabi 2013-14 in ORC research field. After selfing, considering 
different parameters 210 plants were selected from Hysun-33. Seeds of these plants would be grown as 
plant to row method next year. 

Linseed 
Maintenance of linseed germplasm 
A total of twenty linseed genotypes including released variety. Neela were grown to maintain them. 
Col The experiment was carried at research field of ORC, Joydebpur during rabi 2013-14 with twenty 
genotypes of Linseed including the released variety Neela. Seeds were sown on November 25, 2013. 
lected seeds were  conserved properly. The seed will be maintained next year.  

Niger 
Maintenance of niger germplasm 
The experiment was carried at research field of ORC, Joydebpur during rabi 2013-14 with twenty 
genotypes of Niger including the released variety Shova. Seeds were sown on November 25, 2013. 

Safflower  
Maintenance of safflower germplasm 
A total of three Safflowers genotypes including released variety BARISafflower-1 were grown to 
maintain them. Collected seeds were conserved properly which will be maintained next year.  
CROP AND SOIL MANAGEMENT 

Performance of selected Mustard genotypes under salinity condition in pot culture 
The experiment was conducted during the period from November, 2013 to January 2014 at net house of 
oilseed research centre, Bangladesh Agricultural Research Institute (BARI), Gazipur .Nine selected mustard 
genotypes (Nap-0567, BARI Sarisha-8, BARI Sarisha-10, BARI Sarisha-11, BARI Sarisha-16, SAU-01, 
Jun-536, BJDH-12) screened in laboratory under Hoagland nutrient solution culture were used in the study 
at 0,4,8, and 12 ds/m of NaCl solution. Plastic pots having 24 cm diameter at the top and 22 cm at the 
bottom were used. The lower part of the pots was filled with 12 kg air dried soil. Before filling the pot the 
soil was mixed with well decomposed cowing and fertilizer. Fertilizers @ N 120 P35 K65 S25 Zn2 B1 kg/ha in 
the form of urea, triple super phosphate, muriatic of potash, gypsum, zinc sulphate and boric acid were 
incorporated in the soil. Seeds of each genotype were sown in each pot on 14 November 2013. Thinning of 
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seedling was done at 10day after sowing by keeping five plants for each pot. The pots were irrigated with 
tap water to grow crop without moisture stress. The study was carried out in completely randomized design 
under factorial arrangement with three replications. Two weeks after sowing, salt solutions were applied in 
treated pot. Salt solution was prepared artificially by dissolving calculated amount of commercially 
available NaCl with tap water to make 4.0, 8.0 and 12.0dS/m solution. Tap water was used as control and 
that was 0.3dS/m. The salt solution was applied with an increment of 2.5 dS/m in  every alternate day till 
respective salinity level of 4, 8 and 12dS/m were attained. Treatment solution was applied in excess so that 
the extra solution dripped from the bottom of the pots. The root and shoot sample were collected prior to 
harvest. The collected sample was oven dried at 800 C for 72 hours. For root sampling, plastic pots were 
soaked in water soil was washed with water and the roots were recovered by passing the soil water 
suspension through a 2 mm mesh sieve, the yield and yield component data were collected from five 
randomly selected plants from each treatment at harvest.  
Genotypes were greatly influenced by salinity with respect to root dry weight, shoot dry weight, plant 
height, days to flowering, days to maturity and yield over control. The nine genotypes BARI Sarisha-
16, BJDH-12, Nap-0567 and Jun-536 performed better at 12 dS/m salinity level. Among the nine 
genotypes,. BARI Sarisha-16, Jun-536, BJDH-12, BARI Sarisha-10 and SAU-01 showed more salt 
tolerance at all the salinity levels in respect of root-shoot growth and yield performance. 

Screening of mustard genotypes for drought tolerance at flowering stage 
The experiment was conducted in pot under semi controlled condition at Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur during 2013-14. Plastic pots having 24 cm diameter at the top and 22 cm at 
the bottom were used. The lower part of the pots was filled with 12 kg air dried soil. Before filling the pot 
the soil was mixed with well decomposed cowing and fertilizer. The field capacity of the soil was 
determined before seed sowing. Required amount of water was added to bring the moisture at desired levels 
as per treatment. The pots were placed on wooden cots inside a rear house. The rear house had a roof of 
movable polythene paper which was used to cover as and when necessary to protect the pots from 
occasional rainfall. Thirty rapeseed-mustard varieties and genotypes were used for screening of drought 
tolerance at flowering stage. Two set treatments were maintained. One set was maintained under 100 
percent field capacity (non stress) throughout the growing period and another set was maintained under 50 
percent field capacity (stress) throughout the growing period. Soil moisture was measured by soil moisture 
meter (Model –TDR 200). Drought was imposed by restricting irrigation and plants were re-irrigated when 
they showed signs of wilting or leaf rolling. For water application, water was monitored by auto moisture 
meter (Model –TDR 200) as well as by gravimetric method by using the formula, i.e., water content (%) = 
(wt. of initial soil – wt. of dry soil) x 100/wt of initial soil. The initial volume of the soil was 11 cm x 9 cm x 
12 cm = 1100 cm3. As the soil was kept at almost 75% of field capacity, so the irrigation level was 
maintained accordingly. After germination, excess plants were removed to maintain five plants in each pot. 
The genotypes were harvested at maturity.  
All genotypes gave higher yield under control (non stress) condition. Under drought stress at flowering 
stage condition genotype BJDH-12 produced the highest yield (2.76g/plant) which was identical with 
BARISarisha-6 (2.74g/plant) and BARISarisha-11(2.67g/plant). Maximum DMSI (70.31) and YS 
(64.01) were obtained from the genotypes BJDH-12. The genotypes BARISarisha-6, BJDH-05, BC-
9922, BARISarisha-11, Nap- 0546, Nap- 0564, BJDH-12, BC-9921 and BC-9917 were produce >50% 
DMSI & YS. 

Yield and quality performance of selected genotypes of mustard genotypes under late sown condition 
The experiment was conducted at Oilseed Research Centre, Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur during the rabi season of 2013-14. There were three planting dates (D1= 15 December, 
D2= 30 December  and D3= 15 January) and seven varieties/genotypes of rapeseed/mustard i,e. 0ne 
genotype (BC-9909) from Brssica campestries, five varieties/genotypes (BJDH-01,BJDH-11, BJDH-12, 
BJDH-20 and BARISarisha-16) from Brassica juncea and one  genotype (Nap-0528) from Brassica napus 
were used in the experiment. The experiment was laid out in the split plot design with seeding date in the 



 Oilseed Crops 92 
main plots; and varieties / genotypes in sub-plots.  Fertilizer were applied @ 120: 80:60:40:4:1 kg/ha of N: 
P: K: S: Zn & B from Urea, TSP, MP, Gypsum, Zinc sulphate and Boric acid respectively. Intercultural 
operations and plant protection measures were done accordingly (Mondal and Wahhab 2001).Seeds were 
sown in lines @ 7-8 kg / ha with 30 cm row spacing and continues seeding in lines. Data were collected on 
plant height, first flowering, the days to maturity, dry matter weight, crop growth rate, seed yield and yield 
attributing characters and oil content in seed. 
 Effect of genotypes and sowing date significantly influenced plant height, number of siliquae per 
plant, 1000-seed weight, seed yield and oil content of seed.  The highest seed yield (1000kg/ha) was 
recorded from BJDH-01 at 15 December sowing which was statistically identical to BARISarisha-16 
(982 kg/ha) and BJDH-20(930kg/ha) and significantly different from all other genotypes. The 
genotype BJDH-01 gave the highest seed yield at 15 December and 15 January sowing. The highest 
oil content of seeds (41.2%) was obtained from the seed of BC-9909 at 15 December sowing which 
was statistically identical to Nap-0528 and BJDH-01.The variety BARI Sarisha- 16, BJDH- 01 & 
BJDH- 20  were performed better at all sowing dates compare to other genotypes/varieties. 

Screening of mustard genotypes against salinity 
The experiment was conducted during the period from November, 2013 to May  2014 at net house of 
oilseed research centre, Bangladesh Agricultural Research Institute (BARI), Gazipur. Seeds of sixty 
seven genotypes of mustard were collected from PGRC, BARI, Joydebpur. Gazipur. Four NaCl 
concentrations viz. 0 (control), 4, 8 and 12 dS/m and 42 genotypes were used as treatment variables, 
The salt solution was prepared by calculating amount of NaCl in distilled water, Hongland solution 
was used as nutrient media with the salt solution, The pH of Hoagland solution was maintained 6-7. 
Plastic pots were used in the experiment with a diameter of 10 cm and arranged in a completely 
randomized design (CRD) with three replications, Each pot was supplied with 500 ml of the respective 
treatment solution. Seed were sown on the plastic pots having blotingpaper, The germination count 
was started after 72 hours of sowing and continued till the 13th day. A seed was considered to have 
germinated when both the plumule and the radicle emerged>0.5cm, After 15 days, the shoot and the 
root length of ten randomly selected seedlings from each replicate. 
Germination percentage (GP), root length (RL), relative root length (RRL), shoot length (SL), relative shoot 
length (RSL), vigor index (VI), relative vigor index,  total dry matter (TDM) and relative total dry matter 
(RTDM) were affected by salinity. Germination, seedling height, root length, dry weight of shoot and root 
were significantly decreased at higher salinity level (12dS/m).The genotypes BD-6950,BD-6951,BD-
6952,BD-6953,BD-6954,BD-6957,BD-6958,BD-7102,BD-7105,BD-108,BD-7113,BD-10110 and BD-
10115 performed better at 12dS/m and survived up to 15 days after germination. 

Effect of spacing on the growth and yield of high yielding varieties of groundnut 
The experiment was conducted two locations during the period from November 2013 to May 2014 at the 
Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur and RARS, Jamalpur. The 
experiment was laid out in a Randomized Complete Block Design (factorial) with three replications. 
Three groundnut varieties were used viz. V1: Dhaka-1, V2: BARI Chinabadam-8 and V3: BARI 
Chinabadam-9 and three spacing viz. S1: 30 cm X 15cm, S2: 35 cm X 15 cm and S3: 40 cm X 15 cm 
were used in the study. The unit plot size was 4m X 3m. Fertilizers @ 30-32-43-54-2 kg/ha NPKSB were 
applied in the form of urea, triple super phosphate, muriate of potash, gypsum and boric acid, 
respectively. BARI Chinabadam-9 gave maximum nut yield (1903 and 1911 kg/ha) for Joydebpur and 
Jamalpur respectively followed by BARI Chinabadam-8 at 35cm x 15 cm spacing. BARI Chinabadam-8 
and BARI Chinabadam-9 performed better with 35cm x 15 cm spacing at both the locations. 

Intercropping of chili with groundnut 
The experiment was conducted during rabi season of 2013-14 at the research field of oilseed Research 
Centre, BARI, Gazipur. There were six treatments namely; T1: Sole groundnut (40 x 15 cm), T2: Sole Chili 
(30 x 40 cm), T3: 100% groundnut (40 x 15 cm ) + 1 row chili between two row of groundnut at 30cm plant 
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to plant distance, T4: 100% groundnut (40 x 15 cm) + 1 row chili between two rows of groundnut at 40 cm 
plant to plant distance, T5: 100% groundnut (40 x 15 cm)+ 1 row chili between two rows of groundnut at 
50cm plant to plant distance and T6: 100% groundnut (40 x 15 cm) + 1 row chili between two rows of 
groundnut at 60 cm plant to plant distance. The trial was laid out in Randomized Complete Block design 
with three replications. The unit plot size was 6m x 3.2 m. Groundnut was shown on November 24, 2013 
and on the following day chili was transplanted according to treatments. Fertilizers were applied at the rate 
of 45-36-75-30-2-1-0.6 kg/ha NPKSZnBMo as Urea, Triple super phosphate (TSP), Muriate of Potash 
(MOP), Gypsum, Zinc Oxide, Boric Acid and Ammonium Molibdate for sole and intercrop. Half of N and 
full dose of other fertilizers were applied as basal. Rest of N were top dressed at flowering stage and 
covered with soil followed by irrigation. For sole chili, half of N and full dose of other fertilizers were 
applied as basal and rest of N was applied at 25, 50 and 70 DAS in three equal splits. Irrigation and 
intercultural operations were done as and when required Groundnut was harvested at April 30, 2014. Chili 
was harvested 6 times by hand picking. Yield components of chili were taken from 5 randomly selected 
plants from each plot. Yields of both the crops were taken from whole plot. Equivalent yields were 
computed using the formula of Bandyopadhaya (1984). Groundnut yield was greatly influenced by chili 
population. With the increase of chili population, groundnut yield reduced while chili yield increased. 
Although intercropping reduced groundnut yield by 6.52 to 29.28% total productivity was increased due to 
addition of chili yield. Total productivity in terms of groundnut equivalent yield (GEY) (3.66 t/ha) was 
obtained from T3 treatment while the lowest (2.08 t/ha) in groundnut sole cropping. But the highest benefit 
cost ratio (4.83) was recorded in T6 ( 100% groundnut (40 x 15 cm) + 1 row chili between two rows of 
groundnut at 60 cm plant to plant distance) treatment.  

Performance of selected groundnut genotypes under drought prone areas 
The experiment was conducted during the rabi season of 2013-14 at the Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur and farmer’s field of Kishoregonj. The experiment was laid out in a 
Randomized Complete Block design with three replications. Eight groundnut varieties viz. ICGV-95399, 
ICGV-96175, ICGV-97232, J1987015-SL-1, ICGV-96390, ICGV-87860-G3, ICGV--1224-G-75 and 
ICGV-95070 were evaluated in this study. The unit plot size was 4m X 3m. Fertilizers @ 30-32-43-54-2 
kg/ha NPKSB were applied in the form of urea, triple super phosphate, muriate of potash, gypsum and 
boric acid, respectively.  All fertilizers were applied as basal. Intercultural operations like weeding, earthing 
up, pesticide application were done as and when required. Data were recorded on days to flower initiation, 
days to maturity, plant height, number branches/plant, numbed of leaf/plant, yield and yield components 
Eight groundnut genotypes viz. ICGV-95399, ICGV-96175, ICGV-97232, J1987015-SL-1, ICGV-96390, 
ICGV-87860-G3, ICGV--1224-G-75 and ICGV-95070 were evaluated and laid out in a randomized 
complete block design. For both the location, the ICGV-97232 performed better than other genotypes 

Four crop-based cropping pattern studies for increasing cropping intensity and productivity 
Field experiments were conducted at the Central research station of Bangladesh Agricultural Research 
Institute (BARI) for three consecutive years (2011-12,2012-13 and 2013-14) to study the comparative 
agronomic performance and economic return of four crops based cropping patterns. The cropping 
patterns were as follows:CP1= Transplanted Aman rice (Binadhan-7)– Mustard (BARISarisha-14) – 
Boro rice (BRRIdhan-28) – Transplanted Aus rice (Parija); CP2 = T. aman rice – Potato (Diamont)– 
Boro rice–T. aus rice; CP3 = T. aman rice – Mustard (BARISarisha-15) – Mungbean (BARImung-6) –
T. aus rice and CP4 = T. aman rice – Fallow – Boro rice – Fallow (Control).Three cropping patterns 
(CP1, CP2 and CP3) are composed with four crops; and one cropping pattern is composed with two rice 
crops as control to compare with the other three cropping patterns. The three years results showed that 
four crops may be grown successfully one after another in sequence in all the three cropping patterns.  
The highest rice equivalent yield (REY) 34.10 t/ha ,34.02 t/ha and 33.36 t/ha were obtained from the 
cropping pattern CP2 (T. aman rice – Potato – Boro rice – T.aus rice) in 2011-12 to 2013-14 
respectively and it was followed by CP1 and CP3 in three  years. The highest average gross margin Tk. 
263773/ha was obtained from CP2 (T. aman – Potato – Boro –T. aus rice) and it was followed by CP3 
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(T. aman – Mustard – Mungbean –T. aus). The highest average BCR (2.89) was obtained from the 
cropping pattern CP3(T. aman – Mustard – Mungbean –T. aus). Three cropping pattern: CP1= 
Transplanted Aman rice (Binadhan-7)–Mustard (BARISarisha-14) – Boro rice (BRRIdhan-28) – 
Transplanted Aus rice (Parija); CP2 = T. aman rice – Potato (Diamont)–Boro rice–T. aus rice; CP3 = T. 
aman rice – Mustard (BARISarisha-15) – Mungbean (BARI Mung-6) –T. aus rice are argonomically 
feasible and economically profitable 

Effect of spacing on the growth and yield of sesame varieties 
The experiment was conducted at research field of Agricultural Research Station, Bangladesh 
Agricultural Research Institute, Comilla during the Kharif I season, 2014. The experiment was 
conducted using a split plot design with three replications. The unit plot size was 3.6m X 2m. Four 
spacing were arranged in main plot and two varieties in sub plots. The four spacing were; 30cmx5cm, 
30cm x 10cm, 40 cm x 5 cm, 40 cm x10 cm and two varieties were BARI Til 3 and BARI Til 4.The 
seeds were sown on 17 March, 2014. The seed rate was used @8 kg ha-1 but after 25 days after 
emergence the spacing’s were maintained according to the treatment. Fertilizers were applied @ 50, 
30, 25,20,1.8 and 1.8 of NPKSZn&B respectively.  
Different spacing and varieties had significant effect on branches plant-1, capsule plant-1 and yield (kg 
ha-1).The highest number of branches plant-1(4.50), capsule plant-1 (67.3) and yield (1817 kg ha-1) was 
obtained from the wider spacing S4 (40x10 cm) . The highest seed yield (1646 kg ha-1) was found from 
BARI Til 4 but the highest number of capsule plant-1 and number of branches plant-1 were attained 
from BARI Til 3. The highest seed yield (1913 kg ha-1) was achieved in the interaction of S4V2 (40x10 
cm and BARI Til 4). BARI Til 4 gave the highest seed yield at 40cm x 10 cm spacing. 

DISEASE MANAGEMENT 
Screening of rapeseed mustard varieties/lines against Alternaria blight  
The experiment was conducted during 2013-2014 at Joydebpur to find out the resistant lines of 
rapeseed-mustard against Alternaria blight. A total of thirty one lines of Brassica spp.( B. campestris, 
B. napus and B. juncea) were tested. A susceptible check Tori-7 was used as standard check. Among 
the 31 test lines; only four lines (BJDH-20, BJ-66(y), BARI Sarisha 11 and BJ-1111536) were found 
Resistant to the disease. Seventeen lines( NAP-10015, NAP-10014 ,  NAP-10012- , BARI Sarisha 13, 
NAP-11008, NAP-10017, NAP-205, BC-05115, BC-100614(8)-4,BC-100614(4)-9, BC-100614(7)-2, 
BJDH-05,  BJDH-01, B BJ-1111536(12)-1,J BJ-1111536(12)-5, BJ-1111536(7)-1, BJ-11111111(7)-7 
were found moderately resistant. These lines can be used as breeding materials for development 
resistant variety. Rest of the lines showed moderately susceptible reaction.  

Screening of rapeseed mustard varieties/lines against white mould 
The experiment was conducted at ARS, Alamnagar, Rangpur during 2013-2014 to find out the 
resistant lines of rapeseed-mustard against white mould. A total of thirty one varieties /lines of 
Brassica spp. were tested. A susceptible check Tori-7 was used as standard check. Among the 31 test 
varieties/ lines; only six lines and one variety (BC-1557, BJDH-05, BJDH-12, BJDH-20, BJ-17, BJ-66  
and  BARI Sarisha11) were found moderately resistant to the disease. Seven lines and one variety 
(BC-9922, Nap-205, NAP-0885, BJDH-01, BJDH-11, BDJH-17, BJDH-0517 and BARI Sarisha 16) 
were found moderately susceptible. Other lines were susceptible in reaction.  

Screening of rapeseed mustard lines for resistance to orobanche  
An experiment was laid out at Regional Agricultural Research Station, Ishwardi, Pabna during 2013-
2014 to observe the resistance of 31 mustard germplasm namely, BJ-1111536-5-9, BJ-1111536(12)-1, 
BJ-1111536(12)-6, BARI-11, BJ-1111536(9)-2, BJ-1111536-12-5, BJ-1111536-12-3, BJ-
1111536(11)-1, BJ-10411(Y), BARI-16, Nap-205, Nap-0717-2, Nap-0660, Nap-08-4, Nap-0837, Nap-
0762, Nap-0885, Nap-0865, Nap-0876, Nap-0733-1, BC-100614-8-4, BC-110614-7-6, BC-110714(9)-
5, BC-100614(4)-12, BC-100614(4)-7, BC-100614-4-19, BC-100614-8-2, BC-100614-4-17, BC-
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100614-4-2, BC-100614(4)-5 and Tori-7 against Orobanche. Among the mustard lines, 4 lines namely 
BJ-1111536(12)-6, BJ-1111536-12-5, BC-110614-7-6 and BC-100614-4-2 showed resistant reaction, 
10 lines showed moderately resistant reaction and rest 17 lines including check showed susceptible 
reaction against Orobanche. The highest yield (2.08 t/ha) was obtained from BARI Sharisa-16 while 
the lowest was recorded in BJ-1111536(12)-1 and BC-110714(9)-5. 

Study on the development of spray schedule of fungicide for controlling white mould of mustard 
The study was conducted during rabi season to find out the actual growth stage for spray against 
White mould of mustard caused by Sclerotinia sclerotiorum .The experiment was conducted at 
ARS, Alamnagar, Rangpur during 2013-2014 rabi season. Seeds of BARI Sarisha 14 were sown 
on 12 November 2013. The experiment was designed in RCB with 3 replications where plot size 
was 3m x 3m. Irrigation and other cultural practices were done as and when necessary. The 
fungicide namely; Rovral 50 WP (0.2%) was sprayed at 5 growth stages according to treatments. 
There are six treatments viz. T1= Vegetative stage, T2= Vegetative + 50% flowering stages T3  =  
Vegetative + 50% flowering + grain filling stages, T4 = Vegetative + grain filling stages , T5 == 
50% flowering + grain filling stages  and T6 = control.. The disease incidence and severity of 
disease were recorded following standard disease rating scale 0-4 scale (Sanford, C.E.,1995). The 
highest disease reduction (77.14) was obtained from T3 (vegetative +50% flowering + grain filling 
stage) treatment followed by T5 (50% flowering + grain filling stage) and T4 (vegetative +grain 
filling stage) treatment. Considering both the disease reduction and yield T3 (vegetative + 50% 
flowering and grain filling stage) treatment was effective against white mould of mustard. 

Effect of pre-sowing seed treatment along with single foliar spray of fungicides to control 
Alternaria blight of rapeseed mustard 
The  study was undertaken during  rabi season  to  find out the effective management option for 
controlling Alternaria blight of mustard caused by Alternaria brassicae .The experiment  was 
conducted at ORC Gazipur during 2013-2014 rabi cropping season. Seeds of BARI Sharisa 14 were 
sown on 14 November 2013 .The experiment was designed in RCB with 3 replications where plot 
size was 3m x 2m. Irrigation and other intercultural practices were done as and when necessary. The 
spacing was 35 cm x 5 cm. Seven treatments were included in this experiments. The treatments 
were: T1 = ST with provax 200 (2.5g/kg seed) + Rovral (0.2%) single spray at 55 DAS,T2 = ST with 
Bavistin 70WP  + Rovral (0.2%) single spray at 55 DAS,T3 = ST with Trichoderma spp(4g/kg seed)   
+ single spray at 55 DAS,T4 = ST with neem leaf extract (1:1) + Spray neem leaf extract (20%),T5 = 
Rovral spray (recommended),T6 = Rovral spray (55 DAS) single ,T7 = Control.  In each plot 10 
plants were randomly selected and targeted for data recording. Disease data were recorded before 10 
days of harvest. Percent Disease Incidence (PDI), No. of pod/pl, No. of seed/pod, 1000 seed 
weight(gm) and yield(kg/ha) were recorded. Alternaria Blight of mustard scored according to 0-5 
scale developed by Meah(1994). Among the treatments T5, T1 and T2 gave significant reduction of 
disease and yield of mustard. The lowest disease incidence (20.32%) and the highest yield 
(1637kg/ha) was obtain from recommended Rovral sprayed plot .The second highest yield 
(1550kg/ha) and lowest disease incidence (27.20%) were obtain from seed treatment with Provax 
with single spray Rovral at 55 DAS. Control plot produced the highest disease incidence (66.69%) 
and lowest yield (1044kg/ha) of mustard. 

Screening of groundnut line(s) against leaf spot and rust diseases 
This study was under taken to screen promising genotypes of groundnut to identify the sources of 
resistance to leaf spot and rust diseases. The experiment was conducted at ORC, BARI, Joydebpur. 
Twenty-three entries of groundnut were evaluated. 
Among the 23 tested lines, two lines namely (ICGV-0104and ICGV-95456) showed highly resistant 
reaction and eight lines (ICGV-00351, ICGV-38-3, ICGV-35-1, ICGV-18-1, ICGV-3479-G-37, 
ICGV-95098, ICGV-01105 and ICGV-01080) showed resistant reaction against rust disease. Forteen 
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line showed resistant reaction against leaf spot. Seven lines (ICGV-00351, ICGV-38-3, ICGV-35-1, 
ICGV-18-1, ICGV-3479-G-37, ICGV-95098, and ICGV-01080) showed resistant reaction to both leaf 
spot and rust diseases. These lines may be included in breeding programme for development disease 
tolerance variety. 

Determination of effective management practice for the control of foot rot of groundnut 
This study was under taken during  rabi season  to find out the suitable management practice against 
the disease.The experiment was conducted at ORC farm BARI, Joydebpur during rabi 2013-2014 
season and BARI Chinabadam-8 was used as planting material. The experiment was designed in RCB 
with 3 replications where plot size was 3m x 2m. Irrigation and other cultural practices were done as 
and when necessary. The spacing was 40 cm x 10 cm. Eight treatments were included in this 
experiments. The treatments were: T1= Bed planting ( Control-1), T2 = Normal planting (Control-2), 
T3 = Bed planting with soil application of Trichoderma biocide, T4 = Normal planting with soil 
application of Trichoderma biocide, T5 = Bed planting with soil application of Provax-200 (0.2%) at 
the  sowing time, T6 = Normal planting with soil application of Provax-200 at the sowing time, T7 = 
Bed planting with soil application of Bavistin (0.2%) at the sowing time and T8 =Normal planting with 
soil application of Bavistin (0.2%) at the sowing time. Foot rot incidence was recorded through regular 
monitoring and counting up to crop maturity.  All the treatment gave significant reduction of foot rot 
which ranged 34.67 – 61.33 %. The highest mortality reduction was recorded from bed planting with 
soil application of Provax-200 (T5). The yield was also have similar trend with treatment and highest 
yield (1516 kg/ha) was obtained from the treatment that gave maximum disease reduction. 

Management of foot rot of groundnut by organic amendments, fungicide and bio-control agent 
This research work has undertaken during  rabi season  to find out the suitable management practice 
against the disease.The experiment was conducted at ORC farm BARI, Joydebpur during rabi 2013-
2014 season and BARI Chinabadam-8 was used as planting material. The experiment was designed in 
RCB with 3 replications where plot size was 3m x 2m. Irrigation and other cultural practices were 
done as and when necessary. The spacing was 40 cm x 10 cm. Nine treatments were included in this 
experiments. The treatments were: T1= Seed treatment with Provax @ 2.5 g kg/seed, T2= Soil  
application of Poultry refuse @ 5t/ha at 21 days before sowing,  T3= Soil application of Mustard oil 
cake @ 1t/ha at 21 days before sowing T4= Soil application of Neem oil cake @ 500 kg/ha at 21 days 
before sowing T5=  Soil application of Poultry refuse + Provax ( seed treatment), T6= Soil application 
of Mustard oil cake + Provax (seed treatment), T7= Soil application of Neem oil cake +  Provax (seed 
treatment), T8=  Soil application of Trichoderma sp.10g/m2 at seed sowing , T9 = Control . Foot rot 
incidence was recorded through regular monitoring and counting up to crop maturity. All the treatment 
gave significant reduction foot rot of groundnut which ranged 23.47-56.14 % .The highest and 
statistically similar disease reduction and increased yield were obtained from soil application of 
poultry refuse Plus provax (T5) and soil application of mustard oil cake Plus Provax (T6). 

Study on the relationship of weather factors on the severity of tikka and rust disease and yield of 
groundnut 
This research work has undertaken during rabi season to manage the disease through adjusting 
planting time and the relationship of weather factors in developing the diseases.The experiment was 
conducted at ORC ,BARI, Joydebpur  with BARI Chinabadam-8 during rabi 2013-2014 to find out the 
relationship of disease development  with temperature and relative humidity. The experiment was 
designed in RCBD with 3 replications where plot size was 3m x 2m. The spacing was 40 cm x 15 cm. 
The treatment were: T1=seed sowing at 1 Nov, T2= seed sowing at 10 Nov, T3= seed sowing at 20 
Nov T4= seed sowing at 30 Nov,T5=. seed sowing at 10 Dec and T6=. seed sowing at 20 Dec. The 
crop was allowed to grow under natural infection condition. Disease severity was recorded using 0-5 
and 1-9 scale respectively, for leaf spot and rust 15 days before harvest the crop. Ten plants from each 
plot were randomly selected, tagged and harvested separately for collecting data on yield contributing 
characters. Leaf spot disease was scored by using 0-5 scale where 0= no infection (HR), 1= Up to 10% 
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leaf area infection ®, 2= 11-30% leaf area infection (MR), 3 = 31-50% leaf area infection (MS), 4= 
51-75%  leaf area infection (S), 5=  76-100% leaf area infection (HS).Again rust disease also recorded 
by using 1-9 scale where, 1= no pustules visible (HR), 3= few scattered pustules, usually seen after 
searching®, 5= pustules common on leaves and easily observed but causing no apparent damage 
(MR), 7= pustules very common and damaging, few pustules on petioles and stem (S) and 9= pustules 
very extensive on all plant parts, some death of leaves and other plant parts (HS). 
The lowest PDI of both leaf spot(14.33) and rust(35.15) was recorded at 10 November sowing plot 
followed by 20 November sowing plot whereas leaf spot PDI(14.57)& rust PDI(36.24) .Disease 
severity was increasing with delay of sowing because of rising temperature and relative humidity that 
favorable for disease development. Yield and yield contributing characters were the highest in 10and 
20 November sowing but they were decreasing with delayed sowing .From the weather data it is 
revealed that November 10 to 20 was the coldest period. Percent relative humidity was also lower 
during the said period. Crops received the benefit of low temperature during the flowering and pod 
formation stage of the crop resulting low disease and higher yield. On the other hand low temperature 
and humidity inhibit the infection of pathogen and also enhance the pollination and fertilization 
process of the crop. All the crop characters were significantly influenced by the sowing time. The 
highest no. of mature pod per plant (24.13) and 100 gw (54.67) was found in 10 November sowing 
plot followed by 20 November sowing plot. The highest yield (1441kg/ha) was found in 10 November 
sowing plot followed by 20 November (1431kg/ha) sowing plot. 

Screening of sesame lines against leaf spot diseases 
This study was under taken to screen promising genotypes of sesame to identify the sources of 
resistance to leaf spot and rust diseases. The experiment was conducted during 2013-2014 at ORC, 
BARI to find out the resistant line(s) against leaf spot disease caused by Cercospora sesame. A total of 
twenty lines were used in the experiment. A susceptible variety T6 was used in the experiment as 
check. The test lines were sown in two rows of two meter long and separated by a single row of 
susceptible variety T6 as infector row. Disease data were recorded following standard disease rating 
scale (1-5 scale) before 10 days of harvest. Reaction of crop against the disease was graded on the 
following five grade, where 1= no disease symptoms (HR), 2=a few isolated small lesions on the mid 
and occasionally on the secondary veins of the leaf (R), 3=many small lesions scattered on the mid and 
secondary veins, with collapse of the surrounding tissue (MR), 4=Few to many large lesions scattered 
over the leaf blade (S), 5= many large coalescing lesions accompanied by tissue breakdown and 
chlorotic or abscised leaflets (HS). Results of the study revealed that, among the test lines seven lines 
and one variety (Ses-31, Ses-05163, Ses-0570 Ses-jp-69(Y),Ses-jp-47(Y),Ses-jp-58(Y),Ses-22 and  
BARI Til-4) were found resistant against the disease. Nine lines (Ses-05178, Ses-5, Ses-jp-24, Ses-
05115, Ses-jp-25(Y ), Ses-05178, Ses-0265,Ses-70,2010-IR) were moderately resistant reaction 
against the disease Only one line N Khair was showed susceptible reaction against the disease.  

Management of stem rot of sesame through fungicides 
This study was proposed during rabi season to evaluate the fungicides for searching their effectiveness 
against the disease. The experiment was conducted at ORC farm BARI, Joydebpur during Kharif-1 
season 2013-2014 and BARI Til -3 was used as planting material. The experiment was designed in 
RCB with 3 replications .The unit plot size was 3m x 2m and seeds were sown on 11 March, 2014. 
Seven fungicides namely; Indofil (Mancozeb), Provax-200 (Carboxin + Thiram), Score 
(Haxaconazole), Tilt 250 EC (Propiconazole), Bavistin (Carbendazim), Contaf (Haxaconazole) and 
Knowin (Carbendazim) were sprayed three times. A control treatment was maintained for comparison. 
Three sprays were done at 10 days interval starting from appearance of the symptom of the disease. 
Irrigation and other cultural practices were done as and when necessary. Disease data were recorded 
before 10 days of harvest. All fungicides performed better as compare to control. Disease reduction 
over control ranged from 26.96 % – 57.29 %. The maximum disease reduction (57.29 %) was 
observed with the application of Cotaf plot and the lowest in Knowin (26.96%) application plot. The 
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maximum 1000 seed weight was obtained from contaf sprayed plot which was statistically similar with 
other treatments except control plot. The highest yield (1467) kg/ha  was recorded from Contaf 
sprayed plot which was statistically similar with Score sprayed plot. The lowest yield was obtained 
from control plot.                                                    

Evaluation of different management practices in controlling stem rot of sesame 
This research work has undertaken during rabi season to manage the disease through integrated 
approach. The experiment was conducted at ORC, BARI, Gazipur during kharif season of 2013-2014. 
Seeds of BARI Til-3 were sown on 11 March, 2013 .The experiment was designed in RCB with 3 
replications where unit plot size was 3m x 2m. with 30cmx 10 cm spacing. Irrigation and other 
intercultural practices were done as and when necessary. Eight treatments were included in this 
experiments. The treatments  namely T1= Both seed treatment and foliar spray with Bavistin 50 WP 
(Carbendazim); T2= Seed treatment and Spray with provax (Carbonix & Thiram) T3= Seed treatment 
and Spray  with Timsen(quaternary ammonium);T4= Seed treatment with Onion bulb extract (1%w/v); 
T5= Seed treatment with Onion bulb extract (1%w/v) and spray with Bavistin 50  Wp ; T6 = Poultry 
refuse in the soil @ 6 t/ha before 20 days of planting was applied; T7=Poultry refuse in the soil @ 6 
t/ha before 20 days of planting was applied and Bavistin 50 WP spray and T8=Control were 
maintained for comparison. The fungicides were sprayed three times at 10 days interval. Disease data 
were taken before fifteen days of crop harvest. All the treatment significantly reduced the disease as 
compared to control .The highest disease control was obtained in treatment where seed and plant were 
treated with Bavistin followed by seed tretment with Onion bulb extract (1%w/v) with Bavistin spray. 
The highest yield (1.2 t/ha) was also found in plot having seed treatment and spraying with 
Carbendazim and the Lowest yield (0.79 t/ha) was found at control plot. Both seed treatment and foliar 
spray with Bavistin 50 WP treated plot achieved32.71% higher yield over control. 

Evaluation of some fungicides and botanicals against leaf blight of sunflower 
This research work has undertaken during rabi season to evaluate some fungicides and botanicals 
and to find out suitable botanicals in controlling this disease. The study was conducted at ORC 
Gazipur during 2013-2014 cropping season. Seeds of BARI Sunflower-2 were sown on 14 
November 2013 .The experiment was designed in RCB with 3 replications where plot size was 3m x 
2m. Irrigation and other intercultural practices were done as and when necessary. The spacing was 
50 cm x 30 cm. Eight treatments were included in this experiments. The treatments were: T1 =  
Rovral (2g/L)  ,T2 = Indofil(2g/L)   ,T3 = Dithen M-45(2g/L),T4 =  Mahogini leaf extract(MLE 
10ml/L), T5 = Mahogini Seed extract(MSE 10ml/L ) T6 = Neem leaf extract (NLE)10ml/L 
T7=Allium Sativum bulb extract 10ml/L  and T8 = Control.  There sprays were applied on January 
18, 28 and 10 February, 2014.   Disease data were recorded before 10 days of harvest. Percent 
Disease Incidence (PDI), head diameter, No. of seed//head, 1000 seed weight (gm) and yield (kg/ha) 
were recorded. Alternaria Blight of sunflower scored according to 0-5 scale developed by Meah 
(1994). The scale was 0= leaves free from leaf spot (HR), 1= 0.1-6% leaf or pod area diseased (R), 
2= 6.1-12% leaf or pod area diseased (MR), 3= 12.1-25% leaf or pod area diseased (MS), 4= 25.1-
50% leaf or pod area diseased (S) and 5= above 50% leaf or pod area diseased (HS). All the 
treatment gave significant disease reduction with significant higher yield compare to control plot. 
The highest percent disease index by 67.69 was recorded in control plots and the lowest percent 
disease index by 23.92 was obtained by (Rovral) followed by 30.49 (Indofil). Among the botanic the 
lowest PDI (36.42) was found in (MSE) treated plot. The highest percent disease reduction of 64.16 
was recorded in Rovral followed by 54.95 (Indofil) and 46.19(MSE). The highest head diameter was 
recorded in rovral (17.47) and lowest (14.37) was found in control and in other plot it was more or 
less statistically similar. The highest no. of good seed per head and 1000 grain weight was obtained 
from (Rovral) followed by (indofil) and (MSE). In case of yield, the highest yield of (3.11 t/ha) was 
recorded by Rovral followed by (3.03t/ha) Indofil and (2.84t/ha) mahagini seed extract sprayed plot 
and the lowest yield (2.51/ha) was found from control plot. 
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Screening of rapeseed & mustard entries (Brassica ssp.) against aphid (lipaphis erysimi kalt) 
Twenty six entries of rapeseed and mustard were evaluated against mustard aphid (Lipaphis erysimi 
Kalt.) during rabi 2013-14 at Gazipur. Three entries of B. rapa, namely BC-110614(8)- 14 (mean 
aphid population 40.20), BC-110614(4)-9 (mean aphid population 24.43), BC-110614(4)-7 (mean 
aphid population 15.12), two entries of B. juncea BJDH-01, (mean aphid population 20.11)  BJDH-12 
(mean aphid population 26.23)  were found comparatively less aphid infestation than the check and 
other entries. From the result of this experiments, it was observed that B. rapa entries were attacked by 
the highest number of aphid while B. juncea had the lowest aphid infestation. The highest aphid 
population (360.35) was recorded in the mustard crop during 1st  week of January, 2014 when the, 
average temperature and relative humidity was 17.920 C and   82.81 %, respectively     which was 
congenial for aphid population build up.      

Role of honey bee on the yield and yield contributing characteristics of BARI sarisha-14  
The experiment was conducted in the field of Oilseed Research Centre, Bangladesh Agricultural 
Research Institute Joydebpur, Gazipur during rabi 2013-14.This investigation consists of the 
experiment i.e. impact of bee pollination on the yield and yield components of BARI Sarisha-14. In 
bee pollinated (BP) plants the number of pods per plant, number of seeds per pod, weight of 1000 
seeds (g) and yield/ ha  were about 16.38%, 20.18.79% , 6.75%  and 14.27% higher than naturally 
pollinated (NP) plants respectively. Without pollinators the number of pods per plant, number of seeds 
per pod, weight of 1000 seeds (g) and yield/ ha  were about 19.8%, 37.05% , 8.10%  and 32.63% 
lower than naturally pollinated (NP) plants respectively.  Bee pollination is most effective and cheaper 
device for seed production rapeseed and mustard. 

Development of management package against jaassid in groundnut 
Management of jassid was studied at the Oilseed Research Centre, BARI, Gazipur, during rabi, 2013-
14. The highest infestation reduction (88.59%) of jassid was recorded from Alternate spray of 
Imidacloprid (Admire 200 SL@ 0.5ml/L) and Azadirachtin (Bioneem Plus 1EC@1ml/L) treated plots 
followed by Imidacloprid (Admire 200 SL@ 0.5ml/L) treated plots (85.43%). The significantly 
highest yield (1.86 t/ha) was obtained from alternet spray of Imidacloprid (Admire 200 SL@ 0.5ml/L) 
azadirachtin (Bioneem Plus 1EC@1ml/L) treated plots and also calculated the highest BCR 8.79. 
Evaluation of groundnut entries against jassid and common cut worm 
Twenty four groundnut entries of PYT & RYT were evaluated against jassid and common cut worm 
infestation during 2013-14 at ORC, BARI, Gazipur. Of these, seven  entries namely ICGV-00391, 
ICGV-00367, SL-1, ICGV-99102, ICGVS 35-1, ICGVS 38-1, and ICGVS 36-1 were found 
comparatively less jassid (9-10% leaf infestation) and common cut worm  (10-15% leaf) infestation 
than the other entries and check variety Dhaka-1(60% leaf for jassid and 40% common cutworm) and 
BARI China Badam-8(10% leaf for jassid and 12% common cut worm) 
 



 
 
 
SPICES CROP 
Onion  
Varietal Development 
Evaluation of onion germplasm 
Bulbs of six onion genotypes (ON0066, ON0067, ONO0308, ON00310, ON00222, and ON00309) 
from indigenous and exotic sources were evaluated at the field of Regoinal Spices Research Centre, 
Joydevpur, Gazipur during winter season of 2013-2014.  Bulbs were planted on 15 December 2013. At 
the time of flowering the crops were covered with net (40-50 mesh) for avoiding out crossing. 
Artificial pollination was done by hand within the net. At maturity stage seeds were harvested, 
processed, and stored for next season. Only 92.3 non-effective floret per umbel were recorded in 
ON00308 followed by ON00309 (108.6). ON0067 exhibited maximum number of fruits set per umbel 
(368.0) while ON00222 produced maximum number of seeds per umbel (414.2). 

Development of thin necked and longer shelf-life onion variety through back crosses 
The experiment was conducted at the research field of Regional Spices Research Center, Joydebpur, 
Gazipur during 2013-2014 with an objective to develop thin necked and longer shelf-life onion through 
back crossing method. Bulbs of BARI Onion-5 (♀) and BARI Onion -1 (♂) were used as crossing 
material. This year F1 bulbs were produced from F1 seeds which produced in the last year (2012-2013). 
The bulbs of F1 are comparatively thin necked and medium weighed. The shelf-life of F1 bulb was also 
good. Bulbs of F1 along their parents are stored for seed production in the coming season. 

Purification of BARI onion-1 variety through mass selection 
The field experiment was conducted at the research field of Regional Spices Research Centre, Gazipur 
during 2013-2014 to purify BARI onion-1 for its original characters and obtained higher yield through 
mass selection. the collected bulbs from previous year trial were used to produce seed. The selected BARI 
Onion-1 attained 75.4 cm in height and produced 2.6 scape/plant. The weight of 1000-seed was 3.7 g and 
460 g seeds were collected from bulb to seed method. Seeds will be used for next year bulb production. 

Collection and evaluation of summer onion germplasm 
The experiment was conducted at Spices Research Centre, Shibganj, Bogra during rabi season, 2013 -
2014 with a view to select germplasm having higher yield, good keeping quality and tolerant to major 
diseases from collected onion germplasm. Twelve S1 bulbs (ON0297, ON0298 ON0299, ON0300, 
ON0301, ON0303, ON0304, ON0306, ON0310, ON0311, ON0314 and ON0320) were used in this 
study for S2 seed production.  These bulbs (S1bulbs) were planted on 20 November 2013 and harvested 
on 25 April 2014.  Artificial pollination was done by hand within the net. At maturity, stage seeds 
were harvested, processed and stored for further study. The maximum seeds (100g/plot) were collected 
from ON0300 with higher germination (89%). 

Production of S4 bulbs for thin necked with longer shelf life 
The experiment was conducted at Spices Research Centre, Shibganj, Bogra during 2013-2014 with a 
view to develop winter onion lines with longer shelf life, thin necked bulb and good yield potential. 
The crosses were made between ♀BARI Onion -4 (winter onion) and ♂BARI Onion -1 (winter onion). 
S4 seeds of six different categories (S4-1, S4-2, S4-3, S4-4, S4-5 and S4-6) of onion were used in this 
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study. Seeds were sown in the seed bed on 10 November 2013 for raising seedlings. The crop was 
planted on 15 December 2013 and harvested on 25 March 2014. At maturity, bulbs were harvested, 
processed and stored for studied shelf life. It was found that S4-3 generation gave the highest bulb 
diameter (6.04cm) and yield (22.68t/ha). This generation also exhibited higher TSS (15%) and less 
(0.70%) rotting (average data on April- August/2014).   

Development of summer onion lines through hybridization  
Set-I: The experiment was conducted at Spices Research Centre, Shibganj, Bogra during rabi season 
(2013-2014)  with a view to develop summer onion lines with longer shelf life, thin neck bulb and good 
yield potential. The crossing was made with winter (BARI Onion-1& 4) and summer (BARI Onion-2, 
3& 5) variety. Eight different crossed F1 bulbs (♀BO-1 x ♂BO-2, ♀BO-1 x ♂BO-3, ♀BO-1 x ♂BO-
4,♀BO-1 x ♂BO-5,♀BO-4 x ♂BO-1, ♀BO-4 x ♂BO-2, ♀BO-4  x ♂BO-3 & ♀BO-4 x ♂BO-5) were 
used in this study for S1 seeds production. The bulbs were planted on 20 November 2013 and seeds 
were harvested on 25 April 2014.  At maturity, seeds (S1) were harvested, processed and stored for S1 
bulb production in the coming season.  It was found that ♀BARI Onion -4 x ♂BARI Onion-1 crossed 
bulbs gave the highest amount of seed (200g/plot) and germination (88%) and the lowest seed 
(60g/plot) and 71% germination was recorded from ♀BARI Onion -1 x ♂BARI Onion-2 crosed bulb.  

Set-II: The experiment was conducted at Spices Research Centre, Shibganj, Bogra during rabi season, 
2013-2014 with a view to develop summer onion lines with longer shelf life, thin necked bulb and 
good yield potential. The crossing was made with winter (BARI Onion-1& 4) and summer (BARI 
Onion-2, 3 & 5) variety. Six different crossed S2 seeds (♀BO-2 x ♂BO-1, ♀BO-2 x ♂BO-4, ♀BO-3 x 
♂BO-1,♀BO-3 x ♂BO -4,♀BO-5 x ♂BO -1, ♀B O-5 x ♂BO -4) were used in this study for S2 bulb 
production. S2 seedlings were planted on 20 December 2013 and harvested on 30 March, 2014. The 
harvested bulbs (S2 bulbs) were stored for observing shelf life. It was found that the highest amount of 
bulbs (8Kg/plot) was obtained from ♀BARI Onion -5 x ♂BARI Onion-1 crossed bulbs and the lowest 
(2.8Kg/plot) from ♀BARI Onion-3 x ♂BARI Onion-4 cross bulb. 

Development of winter onion lines through hybridization 
The experiment was conducted at Spices Research Centre, Shibganj, Bogra during rabi season, 2013-
2014 to develop winter onion lines with tolerance to purple leaf blotch disease from segregated 
population. BC1 seeds were used in this study. Seedlings were planted on 25 December 2014 and bulbs 
were harvested on 15 April 2014.  The harvested bulbs were processed and stored for further study 
especially for shelf life and disease reaction.  

Study of genetic variability in onion 
The experiment was conducted at Spices Research Centre, Shibganj, Bogra during rabi season, 2013-
2014 to create genetic variability in onion for future breeding program. The F1 bulbs (viz. ♀BP-1x♂ 
BP2,♀BP-1x♂BP-3, ♀BP-1x♂BP-4, ♀BP-1x♂BP-5, ♀BP-4x♂BP-1, ♀BP-4x♂ BP-2, ♀BP-4x♂BP-3, 
♀BP-4x♂ BP-5) were used in this study. The crossing materials were BARI Onion-1 & 4 (winter type) 
and 2, 3 & 5 (summer type). BARI Onion-1 & 4 has good keeping quality but low yield compare to 
summer onion. BARI Onion-2, 3 & 5 is high yielding variety but keeping quality is very low than winter 
onion. The bulbs were planted on 20 November 2013 and seeds were harvested on 28 April 2014.Good 
seed settings were observed in all the crosses. Matured F2 seeds were harvested and stored in refrigerator 
for further study. The higher amount of seeds (1000g/plot) was found from ♀BO-4x♂BO-1 crossed bulb 
and the lowest (200g/plot) was found ♀BO-4x♂BO-2 crossed bulb.   

Improvements of onion through poly cross (Set-I) 
The experiment was conducted at Spices Research Centre, Shibganj, Bogra during robi season, to develop 
superior onion variety through poly cross technique. Five onion varieties viz. BARI Onion-1 & BARI 
Onion-4 (winter onion), BARI Onion-2, 3 & 5 (summer onion) and one advance line (F3-6) were used in 
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2012-2013 to have poly crossed seed. BARI Onion-1 & 4 has good keeping quality but lower yield 
compare to BARI Onion-2, 3 & 5 and vice versa. To get poly crossed seeds, each variety/line was planted 
in each row in previous year (2012-2013). At the time of flowering the whole plots was covered with the 
mosquito net for avoiding out crossing. Honey bee was provided within the net for random matting. At 
maturity seeds were harvested, processed, and stored. In 2013-2014, six poly crossed F1 seeds were used 
in this study. The F1 seeds were sown in the seedbed on 15 November 2013 and 35 days old seedlings 
were transplanted in the main field on 20 December 2013. The bulbs were harvested on 05 April 2014.  
Each line was planted in each plot. At maturity stage, bulbs were harvested, processed and stored for 
further study. It was found that poly crossed line-4 (BARI onion -4) gave the highest bulb yield (4.5 
kg/plot) and the lowest (2.0 kg/plot) was found from poly crossed line-1 (BARI onion -1).   

Improvement of onion through poly-cross method (Set-II) 
The experiment was conducted at Regional Spices Research Center, BARI during Novemeber, 2013 to 
April, 2014 to create variability in existing onion germplasm through poly crossing method. Bulbs of 
13 onion genotypes Viz. BARI Onion 1, BARI Onion 2, BARI Onion 3, BARI Onion 4, BARI Onion 
5, AC GAZ 006, AC GAZ 007, AC GAZ 008, AC GAZ 009, AC GAZ 010, AC GAZ 011, AC GAZ 
012 and AC GAZ 013 were planted in the shape of equilibrium lattice design for 13 treatments with 20 
replications on 19 November, 2013 and allowed to free cross among each other without any control.. 
All genotypes flowered well and pollination was done by honey bees, some small flies and hand 
dusting. Seeds were harvested at 10, 15 and 19 April, 2014 from each plot separately and processed 
seeds were stored. Produced seeds of all genotypes have lots of variations in respect to number of 
umbels per plant, seeds per umbel as well as seed yield per plant. BARI Onion-4 produced the 
maximum amount (11.0 g/plant) and bold (3.57 g/1000) seeds while Saintmartin onion produced the 
minimum amount (0.10 g/plant) and  tiny (1.94 g/1000) seeds. 

Evaluation and selection of poly-crossed onion 
The experiment was conducted at  Regional Spices Research Center, BARI during November, 2013 to 
April 2014 to evaluate the variability created in onion germplasm through poly-crossing method. To 
produce bulb from polycross seed, 45 days old seedlings of 7 onion genotypes were planted on 07 
January, 2014. Bulbs of all population were harvested on 30 March to 8 April, 2014 from each plot 
separately and stored. Seven poly-cross onion genotypes were evaluated considering agronomic 
performances and yield parameters. A lot of variations was observed in respect to bulb size, 
attractiveness, color and shape of bulb compared to their mother bulb characteristics. 

Development of onion variety through hybridization  
The trial was conducted at Regional Spices Research Centre, BARI, Joydebpur, Gazipur during rabi 
season of 2013-2014 to develop white color onion variety with respect to yield, keeping quality and 
tolerant to purple blotch disease. BARI Onion-1 (winter), BARI Onion-4 (winter), line ON0064 and 
ON0071 (White) were used in this study. The onion line ON0071 was considered as female parent 
while BARI Onion-1, BARI Onion-4 and ON0064 were considered as male parents. Seeds from the 
crosses (♀ON0071 X ♂BARI Onion-1, ♀ON0071 X ♂BARI Onion -4 and ♀ON0071 X ♂ON006) 
were sown in beds and 53 days old seedlings were transplanted in the main field on 21 December, 
2013. Bulbs were harvested on 30 March, 2014 and kept in a well ventilated room for next year seed 
production. All the white coloured bulbs were stored for seed production. The highest 1.8 kg bulb 
were harvested from ♀ON0071 x ♂BARI Onion -1 cross followed by ♀ON0071x ♂BARI Onion -4 
(1.4 kg) and ♀ON0071x ♂ON0064 (1.2 kg). 

Development of purple blotch tolerant onion variety 
The trial was conducted during Rabi season of 2013-2014 at Regional Spices Research Centre, BARI, 
Joydebpur, Gazipur to develop onion variety tolerant to purple blotch disease. Onion variety BARI 
Onion-1 (winter), BARI Onion-4 (winter), BARI Onion-3 (summer) and the line ON0064 were 
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employed in the study. It was a non replicated trial. Thirty five day old seedlings were transplanted on 
21 December, 2013, maintaining 15cm x 10cm spacing. The bulbs were harvested on 30 March, 2014. 
About 2.6 kg bulb were harvested from cross ♀ BARI Onion -4 x ♂ON0064 followed by ♀BARI 
Onion-1 x ♂ ON0064 (2.1 kg) and ♀ BARI Onion-3 x ♂ ON0064 (1.9 kg). 

Development of breeding line(s) from local cultivars of onion 
The experiment was conducted at Spices Research Sub-Centre, BARI, Faridpur during January to 
April 2014. Two different local cultivars viz., ON043 and ON0245 were used for this study. From 
ON043 two different shapes i.e., flat and round and from ON0245 three different shapes i.e., globe, 
broad elliptical and spindle were isolated. The experiment was a non-replicated trial and no design was 
followed. Seedlings were transplanted on 02 January, 2014 and harvested on 9 April, 2014.  The seeds 
obtained from the second generation selfing were sown and bulbs were produced. In cultivar ON043, 
longest length (3.80cm) was found from round shape and highest breadth (3.71) and maximum weight 
of individual bulb (28.75g) was found from flat shape. On the other hand, from cultivar ON0245, 
longest length (5.86cm) was recorded from spindle shape while highest breadth (4.42cm) and 
maximum weight of individual bulb (37.41g) were recorded from globe shape. Besides, the cultivar 
ON043 cultivar was dominated by flat shape, thin neck with good keeping quality characters. In this 
experiment, 93% flat shaped onions were found from flat shape mother bulb and 22% round were 
observed from round shape mother bulb and this result further indicated that flat shape was dominated 
over round shape bulb in ON043. On the other hand, cultivar ON0245 was dominated by globe shape, 
red colour and good keeping quality characters. From this study it was observed that 60% globe 
shaped onions were found from globe shape mother onion bulb. While 36% broad elliptical and 20% 
spindle were observed from broad elliptical and spindle mother bulb, respectively and the rest of bulbs 
were globe in shape. These results also indicated that globe shape was dominated over broad elliptical 
and spindle shape in ON0245. However, the collected bulbs were stored separately and will be planted 
separately for further study. 

Cultural management 
Validation of onion seed production technologies at faridpur region 
The experiment was conducted during rabi season 2013-14 to validate onion seed production 
technologies at farmer’s field in Faridpur region. In farmer’s field the experiment was conducted in 
randomized complete block design with eight replications and at SRSC the experiment was conducted 
in randomized complete block design with four replications. There were three treatments viz, 1) SRC 
recommended practice: planting time (1-10 November)  + bulb size (15-20g) + spacing (20 cm ×10 
cm) + irrigation farmer’s practice (five at 25, 50, 75, 100 and 125 DAP) + weeding (four at 15, 25, 45 
and 60 DAP) + fungicide (Rovral+ Ridomil Gold and Nativo four alternate spray when disease 
appears) + insecticide ( 2-3 spraying of Regent when thrips appears),  2) Farmer’s practice: planting 
time (15-20 November) + bulb size (15-20g) + spacing (30cm × 20 cm) + irrigation (one at 15-20 
DAE) + weeding (one followed by irrigation + fungicide (Rovral and Score applied at 7days interval 
after umbel brusting)+insecticide (Confidor applied when thrips appears) and 3) Farmer’s practice + 
one more irrigation. At farmers field significantly highest yield (807.6 kg) was recorded from SRC 
recommended practice which was 23% higher over farmer’s practice and the lowest yield (716.9 
kg/ha) from Farmer’s practice. The tallest plant (69.90 cm), maximum number of umbels/plant 
(4.02/plant), number of seeds/umbel (312.7) was recorded from SRC practice which differed 
significantly from other treatments. and obtained highest seed yield (684.5kg /ha) from SRC 
recommended practice at research field of Spices Research Sub-Centre, Faridpur. 

Performance of onion intercropped with upland taro 
The experiment was laid out in randomized complete block design with four replications.  Three 
intercrop combination viz., mukhikachu + two rows of onion, mukhikachu + three rows of onion and 
mukhikachu + four rows of onion along with sole mukhikachu and sole onion were compared. The 
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mukhikachu (Bilashi) and BARI- Onion 4 for onion were used as test crop. The 45 days old seedlings of 
onion was planted between two rows of mukhikachu on 10th January, 2013 maintaining 10 cm x7.5 cm 
spacing. The mukhikachu corm was planted on the same date to maintaining 60cm x 25 cm spacing.  The 
onion was harvested on 3rd April 2013 and the mukhikachu was harvested   22th October 2013. The 
highest yield was recorded from sole mukhikachu (29.24 t/ha). The lowest mukhikachu yield (23.23 t/ha) 
was recorded from mukhikachu+ two rows of onion combination. The highest bulb yield of onion was 
recorded from sole onion (13.86 t/ha) which differed significantly from other treatments. The highest 
mukhikachu equivalent yield (35.58 t/ha) was recorded from mukhikachu + four rows of onion. 
Similarly, the highest LER was measured from mukhikachu +four rows of onion (1.75). The gross 
return, net return and benefit-cost ratio were highest with mukhikachu + four rows of onion. 

Effect of herbicides and time of spraying for weed control in onion seed production 
The experiment was conducted at Spices Research Centre, Shibgonj, Bogra during rabi season, 2012-
13 and 2013-14 to select suitable herbicides and optimum time of spraying for better weed control for 
maximizing higher seed yield of onion. The land was medium high and the soil was clay loam in 
texture. BARI Onion-1 was used as test crop. The experiment was laid out in a randomized complete 
block design with three replications. In 2012, eight weed control treatments viz., 01 HW at 15 DAE + 
Panida (Pendimethalin), 01 HW at 15 DAE + Weeder (oxadizon), 02 HW at 15 & 30 DAE + Panida, 
02 HW at 15 & 30 DAE + Weeder, 03 HW at 15, 30 & 45 DAE+ Panida, 03 HW at 15, 30& 45 DAE 
+ Weeder, 4 HW weeding at 15, 30, 45&60 DAE, and Control (No weeding + No spraying) were 
compared. In 2013, 01 HW at 15 DAE, 02 HW at 15 & 30 DAE, 03 HW at 15, 30& 45 DAE, 4 HW 
weeding at 15, 30, 45 &60 DAE+panida and 4 HW weeding at 15, 30, 45 &60 DAE+ weeder were 
included to the above treatments. In 2012, the highest seed yield (554.0kg/ha) was obtained from 4 
HW at 15, 30, 45 and 60 DAE which was identical to 03HW at15 30&45 DAE +panida (546 kg/ha), 
03HW at15, 30 & 45 DAE +weeder (535 kg/ha), 02HW at15& 30 DAE+panida (514 kg/ha), 02HW 
at15 & 30 DAE+weeder (503.0 kg/ha) but differed significantly from other weed control treatments.  
In 2013, the highest seed yield (505.7 kg/ha) was obtained from 4 HW at 15, 30, 45 and  60  
DAE+Panida which was identical to 4HW, 4HW+weeder, 3HW, 3HW+panida, 3HW+weeder, 2HW, 
2HW+Panida and 2HW+weder. The crop was planted on 15 November in 2012 and 21 November in 
2013, maintaining 20 cm x 15 cm spacing. The seed yield of these treatments was higher due to lesser 
weed competition. The result indicated that application of herbicides along with 2 or 3 or 4 hand 
weeding effectively controlled broad leaf weeds. The lowest seed yield was recorded from un-weeded 
control (155.7 kg/ha in 2012 & 118.0 kg/ha in 2013). The major weed species were Cyperus rotundus, 
Physalis heterophylla, Cynodon dactylon, Amaranthus spinosus and Rumex dentatus.  

Nutrient and water management 
Effect of integrated nutrient management on the yield and quality of onion seed 
A field experiment was conducted at the research field of Irrigation and Water management Division, 
Bangladesh Agricultural Research Institute, Gazipur during November 2013 to April 2014 to determine 
the effect of integrated nutrient management (INM) in onion cv. BARI onion-1 for achieving satisfactory 
quality seed yield. The experiment was arranged in a Randomized Complete Block Design (RCBD) with 
three replications having eight treatments: RDF (115-55-75-20-1.5-1kgNPKSZnB/ha); CD@5t/ha+CF 
(IPNS); PL@3t/ha+CF(IPNS); CD based VC@5t/ha+CF(IPNS); PL based VC@3t/ha+CF(IPNS); CD 
based TC@5t/ha+CF(IPNS); PL based TC@3t/ha+CF(IPNS) and absolute control. The Bulbs were 
planted on 14 November, 2013 with a spacing of 30 cm x 10cm. The mature umles were harvested 
through 20-30 April 2014. There were significant impacts of INM on the seed yield and yield 
contributing characters and quality parameters of onion i.e., seed yield, plant height, number of umbels 
per plant, number of florets per umbel, effective florets per umbel, 1000-seed weight, seed germination, 
root length, shoot length, seedling vigor index. The highest seed yield of onion (0.83t/ha) and quality 
seed was obtained with the application of PL based TC@3t/ha+CF (IPNS).  
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Effects of potassium application methods and weeding regimes on yield and quality of onion 
The field study was carried out at the Spices Research Sub-Centre, Bangladesh Agricultural Research 
Institute, Lalmonirhat during winter season of 2013-2014 in transplanted onion cv. BARI Onion–1. The 
trial was designed with three potassium application methods such as T1-incorporation of entire K at basal 
dose, T2-two split applications of K (1/2 K at basal dose + ½ K at 25 DAT) & T3-three split applications 
of K (1/3 K at basal + 1/3 K at 25 DAT + 1/3 K at 45 DAT) and ten weeding regimes such as S1-no 
weeding as control, S2-weed free up to 15 DAT, S3-weed free up to 25 DAT, S4-weed free up to 35 DAT, 
S5-weed free up to 45 DAT, S6-weed free up to 55 DAT, S7-weed free up to 65 DAT, S8-weed free up to 
75 DAT, S9-weed free up to 85 DAT and S10-weed free for the whole season. The study was conducted 
to look into the effects of k application methods and weeding regimes on the growth, yield, yield 
components and quality of onion. The plots were established on sandy-loam soils consisting of 0.76% 
organic carbon, 0.21 meq/100 g K, 0.06% N, 47.61 µg/g soil P with a pH of 5.89 and an organic matter 
content of 0.96%. The two factors experiment was placed down in the randomized complete block 
design with three replications. Onion seedlings were raised in the nursery beds from 5 November to 19 
December, 2013 and transplanted in the main field on 20 December, 2013. The onions were harvested at 
full maturity on 21 March 2014, cured for 7 days under shade, tops cut off and finally cleaned & 
weighed. The maximum bulb yield, yield attribute and quality of onion were recorded from the plots 
receiving three split doses of potash and the minimum values for these traits were exerted from single 
application of potash as basal. The highest yield, its attributes and quality of bulb were recorded from the 
plots, which were weed free for the whole season. While these values were statistically similar to the 
plots having weed free up to 55 days after transplanting. Thus the critical period of weed competition in 
onion was up to 55 days. Three split application of K showed the highest bulb yield, its attributes and 
quality of onion when onion was produced under weed free conditions.  

Insect pest and disease management   
Screening of onion germplasm against thrips (Thrips tabaci) 
The experiment was conducted at SRC, Bogra during the rabi season of 2013-2014. The seedlings 
were transplanted to the field on 04 January 2014. Eighteen onion lines (ONO 210, ONO 250, ONO 
250-2, ONO 252, ONO 252-2, ONO 254, ONO 267, ONO 272, ONO 275, ONO 277-1, ONO 278, 
ONO 281, ONO 282, ONO 285, ONO 286, Sada-1, Sada-2, Chakra, along with five varieties (BARI 
Onion-1, BARI Onion-2,BARI Onion-3, BARI Onion-4 and  BARI Onion-5) were screened out 
against Thrips tabaci. The experimental design was RCB with three replications. Thrips population 
was counted at 7 days interval from the first appearance of thrips infestation. Number of thrips (both 
adult and nymphs) was counted from 15 randomly selected plants of each plot. No insecticides were 
sprayed in the plot throughout the season. The highest number of thrips population was recorded in 
BARI Onion-1 (14.36 thrips/plant) followed by ONO 267 (12.97 thrips/plant) and ONO 272 (12.34 
thrips/plant) and the lowest number was recorded from BARI Onion-2 (7.60 thrips/plant) followed by 
BARI Onion-5 (8.84 thrips/plant) and ONO 250 (9.15 thrips/plant). The tested lines showedmore or 
less identical result regarding thrips infestation except ONO 250 which showed minimum (9.15 
thrips/plant) infestation.  

Integrated management of onion thrips (Thrips tabaci) 
The field experiment was conducted at SRC, Bogra during rabi season 2013-2014 to find out the best 
management options against thrips in onion. The experiment was laid out in a randomized complete 
block design with the three replications. The test crop was BARI Onion-4.  The treatments were T1= 
Sticky white trap; T2= Neem seed extract @ 50g/L of water; T3= Sticky white trap + Neem seed 
extract @ 50g/L of water; T4= Sticky white trap + Fipronil (Regent 50SC) @ 0.5ml/L of water; T5= 
Spinosad (Tracer 45SC) @ 0.4ml/L of water + Neem seed extract @ 50g/L of water;  ; T6 = Untreated 
control. Seedlings were transplanted on 24 December 2012. Thrips population was counted at 7 days 
interval from the first appearance of thrips infestation. Number of thrips (both adult and nymphs) was 
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counted from 15 randomly selected plants of each plot. The reduction of thrips population was 
maximum (92.44%) from Spinosad (Tracer 45SC) @0.4ml/L of water + Neem seed extract @50g/L of 
water treated plot (1.42 thrips/plant) followed by installation of Sticky white trap+ Fipronil (Regent 
50SC @ 0.5ml/L of water) treated plot (90.58% reduction and 1.77thrips/plant). These two treatments 
were statistically similar. The highest yield (15.11t/ha) was also obtained from Spinosad (Tracer 45SC 
@0.4ml/L of water + Neem seed extract @50g/L of water) treated plot and similarly higher MBCR 
(11.66) was also obtained from the same treatment. So, from the above study revealed that, Sticky 
white trap+ Fipronil (Tracer 45SC) was most effective in controlling thrips infestation in onion with 
higher yield and highest marginal benefit cost ratio (MBCR). 

Development of management approaches against onion thrips (Thrips tabaci)  
The field experiment was conducted at SRC, Bogra during rabi season 2013-2014 to find out the best 
performing management option(s) against thrips in onion. The experiment was laid out in a 
randomized complete block design with three replications. The test crop was BARI Onion-4.  
Treatments were T1= Azadirectin (Econeem) @2ml/L of water; T2= Beauveria bassiana @5g/L of 
water; T3= Spinosad (Tracer 45SC) @ 0.4ml/L of water; T4= Imedacloprid (Admire200SL) @0.5ml/L 
of water; T5 =Thiamethoxam (Actara25WG) @0.2ml/L of water; T6 =Untreated control. Seedlings 
were transplanted on 24 December 2013. Thrips population was counted at 7 days interval from the 
first appearance of thrips infestation. Number of thrips (both adult and nymphs) was counted from 15 
randomly selected plants of each plot.  Application of Imedacloprid (Admire200SL) @0.5ml/L of 
water; after 1st, 2nd and 3rd spray (96.87%, 92.88%, 93.92% reduction, respectively) and Spinosad 
(Tracer 45SC) @ 0.4ml/L of water (88.00%, 84.68%, 88.60% reduction after 1st , 2nd and 3rd spray, 
respectively) gave higher reduction of thrips population over other treatment applications. While 
minimum reduction of the thrips were recorded in Beauvaria bassiana (86.18%, 69.07%, 70.93% 
reduction) followed by Econeem (53.15%, 43.54%, 50.98% reduction after 1st, 2nd and 3rd spray, 
respectively) treatment. Among the treated plots, the density of thrips population was lower in 
Imedacloprid (Admire200SL) @0.5ml/L of water with 0.55, 1.19, 1.20 thrips/3leaves after 1st, 2nd and 
3rd spray, respectively followed by Spinosad (Tracer 45SC) @ 0.4ml/L of water treated plot with 2.11, 
2.56, 2.25 thrips/3leaves while it was higher in Econeem treatment plot with 8.24, 9.44, 9.68 
thrips/3leaves. The highest yield (18.58 t/ha) was obtained from the Imedacloprid (Admire200SL 
@0.5ml/L of water) treated plot followed by Spinosad (Tracer 45SC @ 0.4ml/L of water) treated plot 
(15.29 t/ha). From this study, it revealed that Imedacloprid (Admire200SL @0.5ml/L of water)  as 
well as Spinosad (Tracer 45SC@0.4ml/L of water) were the most effective in controlling thrips 
problem in onion with higher yield . 

Effect of different transplanting dates for the management of thrips in onion  
The study was conducted at SRC, Bogra during Rabi season of 2013-14 to assess the effect of 
varying transplanting dates on thrips populations and onion bulb yield. BARI Onion- 4 was used as 
test crop for this trial. The treatments were T1=20 November (1st transplanting); T2= 05 December 
(2nd transplanting); T3= 20 December (3rd transplanting); T4=05 January (4th transplanting) and T5=20 
January (5th transplanting). The treatments were assigned in RCB design with three replications. The 
crop was planted as per date mentioned in the treatments.  Depending on the maturity, the crop was 
harvested through 18 March-2 May 2014.  Thrips population was counted at 7 days interval starting 
from the first appearance of infestation. Number of thrips (both nymphs and adults) was recorded 
from 20 randomly selected plants in each plot by keeping a white paper below the plant and then 
shaking the plants with finger. Results showed that early transplanting done in 20 November and 5 
December had fewer thrips (7.81thrips/plant and 10.76thrips/plant) than the subsequent ones. 
November transplanted crop was free of thrips up to 9 weeks after transplanting (WAT), December 
transplanting up to 8 WAT and January transplanting up to 4 WAT. Onion bulb yields were also 
found differ in descending order as follows: 20 November (21.85 t/ha)> 05 December (18.98 t/ha)> 
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20 December (18.50 t/ha)> 05 January (7.26t/ha)> 20 January (5.28 t/ha). From the result of the 
study, it may be concluded that early transplanting (20 November-20 December) was best for 
avoiding onion thrips with higher bulb yield and lower thrips population.  

Management of thrips in seed onion to enhance seed yield  
The study was conducted at SRC, Bogra during Rabi season of 2013-14 to test the efficacy of bio-
rational and synthetic insecticide against thrips infestation of onion. The treatments were T1= White 
sticky trap @ 40 trap/ha; T2= Biopesticide-bioneem (Azadirachtin 3EC) @ 2ml/liter of water; T3= 
Biopesticide-bioneem (Azadirachtin 3EC) @ 2ml/liter of water + White sticky trap @ 40 trap/ha; T4= 
Thiamethoxam (Actara 25WG) @ 0.2g/liter of water + White sticky trap@ 40 trap/ha; T5= Alternate 
spraying of Biopesticide-Spinosad (Tracer 45SC) @ 0.4ml/liter of water and bioneem(Azadirachtin 
3EC) @ 2ml/liter of water and T6= Untreated control. Treatments were assigned in RCB design with 
three replications. BARI Onion-1 was used as test crop for this trial. The unit plot size was 3m x 2.5m. 
The crop was planted on 25 November 2013. The crop was harvested on 8 April 2014.  To enhanced 
pollination spray should be done at afternoon. Thrips population was counted at 10 days interval 
starting from the first appearance of thrips infestation. The first spray was applied when the thrips 
population was observed at economic threshold level (6-10 thrips per plant). Number of thrips (both 
nymphs and adults) was recorded before and after treatment application from 20 randomly selected 
plants and 10umbel in each plot by keeping a white paper below the plant and umbel seperatly and 
then shaking both of them with finger. From the above study, it may be concluded that alternate 
spraying of Biopesticide-Spinosad and bioneem found better against thrips control in onion with 
higher seed yield (383.3kg/ha) and economic return (9.55). 

Efficacy of fungicides in controlling purple blotch of onion 
A field experiment was conducted at the research field of Regional Spices Research Centre, BARI, 
Gazipur using bulbs of BARI Onion-1 during 2013-2014 cropping season to evaluate the efficacy of 
some fungicides in controlling purple blotch of onion.  Seven treatments (Six fungicides viz. Topral-
50wp, Hama-52.5wp, Graminzim-50wp, Coffin-250EC, Quash-70wp,Rovral-50wp and one control) 
were arranged in Randomized Complete Block Design with three replications. Applications of 
fungicides were initiated just after onset of disease. Four sprays were applied at 12 days interval. 
Disease data were recorded according to 0-5 scale, where 0 = no disease symptoms (HR), 1 = A few 
spots towards the tips, covering less than 10% area (R), 2 = several dark purplish brown patches 
covering less than 20 % leaf area (MR), 3 = several patches with paler outer zone, covering less than 
40 % leaf area (MS), 4 = long streaks covering up to 75% leaf area or breaking of leaves / seed stalks 
from the centre (S) and 5 = complete drying of the leaves /seed stalks or breaking of the leaves /seed 
stalks from the base.  
All the treatments significantly reduced the disease infection and increase the seed yield of onion 
compared to control. The lowest disease incidence [PDI (leaf) =34.93 and PDI (stalk) = 29.67] was 
recorded from T1 (Topral-50WP). The second lowest disease incidence was found from Rovral-50WP 
(check control) [PDI (leaf) =36.83 and PDI (stalk) = 33.33] and the highest disease incidence [PDI 
(leaf) = 67.30 and PDI (stalk) = 67.67] was recorded in control treatment. Topral-50 WP showed the 
higher percentage of disease reduction over control both in leaf (48.10%) and stalk (56.15%). The 
results showed significant differences among the treatments in controlling purple blotch of onion. 
Again, the highest yield was obtained by spraying Topral-50wp (0.64 t/ha) which differed significantly 
from other treatments. Rovral-50 WP (0.57 t/ha) (check) gave the second highest yield (0.57 t/ha). The 
lowest yield (0.33 t/ha) was obtained from control. The increase in yield with Topral 50 WP was 
93.94% higher over control and 72.74% higher over Rovral 50 WP. From this study it may be 
recommended that spraying Topral-50 WP (Iprodione) @ 2g/l four times at an interval of 12 days 
starting from onset of disease can be used for achieving the higher yield. The trial will be repeated for 
further confirmation. 
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Post-harvest technology 
Effect of curing time and neck length on the storability of summer onion  
The experiment was conducted at Spices Research Center, Bogra during July -octobar2013 with a 
view to find out optimum curing time and neck length of onion bulbs for better storage life. Three 
curing time of onion bulbs viz; 7, 14, 21 days and three neck length of onion viz; 2,4and 6 cm were 
evaluated in two factor randomized complete block design with three replications. The seed bulbs were 
stored from July to October 2013. The variety BARI onion-5 (summer variety) was used as test crop. 
After harvest onion bulbs were cured according to the treatment. The neck of onion bulbs were cut 
down according to the treatment. After curing onion bulbs were stored on 1st July to30 October at room 
temperature at storage. The stored bulbs were check and data were collected at 30 days interval. 
Combined effect of curing time and neck length had significant effect on physiological weight loss, 
rotten bulbs (%) and sprouted bulbs (%) of onion. The lowest weight loss (35.22%), rotten bulbs 
(9.86%) and sprouted bulbs (6.17%) were found in 14 days curing with 4 cm neck length after 120 
days of storage. This treatment combination was found better compared to other treatment. 

Garlic  
Varietal Development 
Evaluation of garlic germplasm 
The trial was conducted at Regional Spices Research Centre, BARI, Gazipur, during rabi Season of 
2013-2014, to identify and select garlic lines with higher yield potential. Nine different garlic 
lines/varieties (ASGAZ001, ASGAZ002, ASGAZ003, ASGAZ004, ASGAZ005, ASGAZ006, BARI 
Garlic-1, BARI Garlic-2, ASGAZ009 (Exo.)) were evaluated based on their yield and other desirable 
characters. Most of the lines gave good yield (over 6 tons/ha) having medium to good growth 
condition. Among the lines, the larger cloves (20.60g) and highest yield (6.87t/ha) was obtained from 
ASGAZ006 and the lowest (5.40 t/ha) from ASGAZ009 which required the maximum duration (131 
days) to harvest and produced no cloves.  

Study of the genetic diversity of garlic 
The study was conducted at Spices Research Centre, Bogra during rabi season 2013-2014 to select the 
promising garlic lines for releasing a variety. The experiment was laid out in RCB design with three 
replications. Twelve different garlic lines (GC001, GC005, GC0012, GC0013, GC0017, GC0027, 
GC0028, GC0029, GC0030, GC0031, GC0035 and GC0036) were collected and evaluated along with 
BARI Garlic -1 as a check. Planting was done on 15 November 2013, maintaining 10 cm x 10 cm. 
spacing. The crop was harvested on 18 March 2014.  
Among the 8 characters studied, the maximum variation was obtained in the character of yield (t/ha) 
followed by yield/plant (g) and bulb width (cm). Hence there is enough scope for selection of potential 
genotype/ lines for breeding program. 

Advanced yield of garlic line 
The evaluation study was conducted at Spices Research Centre, Bogra during rabi season 2013-2014 
to select the promising garlic line for releasing a variety. The experiment was laid out in RCB design 
with three replications. Three different garlic lines (GC0018, GC002and GC0034) were evaluated and 
along with BARI Garlic -1 as a check. Planting was done on 1st November 2013.The crop was 
harvested on 20 March 2014. The highest (72.88cm) plant height was obtained from GC0034 followed 
by GC0024 (69.88cm), while the shortest by BARI Garlic-1(57.53cm). All character viz. number of 
leaves, bulb length, bulb width, clove width, clove length and yield/plant showed better performance 
in GC0034 line while the lowest it was found from BARI Garlic -1. The highest yield was obtained 
from GC0034 (11.06 t/ha) and the lowest from BARI Garlic -1 (5.93 t/ha). Disease severity was also 
lower in GC0034. The lowest disease infection was found from GC0034 line. 
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Cultural management 
Screening of garlic lines against premature sprouting 
The experiment was conducted at Spices Research Sub-Centre, Faridpur (L1) and OFRD, Pabna (L2), 
during 2012-2013 and 2013- 2014 to select high yielding varieties which are resistance or tolerance to pre-
mature sprouting. Ten different collected garlic lines (GC001, GC005, GC0012, GC0017, GC0018, 
GC0024, GC0027, GC0028, GC0031, GC0036) three local germplasm (GC0038, GC0039 and GC0040) 
along with BARI Garlic-1, BARI Garlic-2(as check) were used in the experiment. The experiment was laid 
out in RCBD design with three replications. The cloves were planted on 14 November, 2013 and The Crop 
was harvested on 27 March 2013. The unit plot size was 1.5m x 1.2m. In 2013-14, Both in Faridpur 
(7.01t/ha) and Pabna (11.07 t ha-1) highest bulb yield was achieved from BARI Garlic-1. The lowest yield 
(4.43 t/ha) was recorded from GC005 at Faridpur and from GC 0031 (8.82t/ha) at Pabna. The highest 
percent of premature sprouting was observed with GC0038 (14.49%) in Faridpur (L1) and GC0039 
(41.33%) in Pabna(L2). The lowest percentage of premature sprouting was observed with GC0024 (0.98 %) 
in Faridpur and with GC0031 (0.706 %) in Pabna (L2). Between Faridpur and Pabna we found that highest 
percentage of premature sprouting and maximum yield was obtained from Pabna location and among the 
lines/varieties BARI Garlic-1 gave the highest yield and GC0039 showed highest percentage of premature 
sprouting. In 2012-13,The highest bulb yield (5.833 t/ha) was obtained from BARI Garlic-2  at Faridpur 
which was identical to all other lines and variety except GC001, GC005and GC0040.  

Effect of mulching thickness on yield and quality of garlic under different tillage system 
The effects of different thickness of straw mulches under different tillage options on the yield and quality of 
garlic were observed in a field experiment. The experiment was laid out in two-factorial Randomized 
Complete Block Design with four replications during 2013-2014 at the Spices Research Sub-Cetre, BARI, 
Lalmonirhat. The variety of BARI Garlic-2 was planted in the experiment as second crop in rice fields. 
Three thickness of mulch level (1.6±0.3, 2.0±0.3 and 2.4±0.3) cm and three type of tillage options (zero, 
reduce and conventional) were used as treatment. In the conventional tillage, a fine tilth of soil was made by 
four ploughings while in the reduced tillage, medium tilth of soil was made by two ploughings followed by 
laddering. On the other hand, in  zero tillage conditions, the plot was arranged without any tillage practices. 
In case of conventional and reduced tillage conditions, cow dung and chemical fertilizer were applied in the 
plot and mixed well with the soil by spading. But under zero tillage conditions, it was applied on the soil. 
The seed cloves were planted on 30 October with a distance of 10cm × 10cm between rows as well as 
immediately after planting, (1.6±0.3, 2.0±0.3 & 2.4±0.3) cm thick dry straw mulch was added to the plots 
as per the treatments. The crop plants harvested on March 18, 2014. The garlic bulbs were cured for 10 
days under both sun and shade before storing in an ordinary room  

Nutrient and water managemrnt 
Effect of integrated nutrient management of garlic 
The field experiment was conducted at the research field of Regional Spices Research Centre, 
Bangladesh Agricultural Research Institute, Gazipur during November 2013 to April 2014 to 
determine the effect of integrated nutrient management (INM) in garlic (Allium sativum L.) cv. BARI 
Garlic-2 for achieving satisfactory bulb yield. The experiment was arranged in a Randomized 
Complete Block Design (RCBD) with three replications having eight treatments: RDF (110-50-70-20-
1.5-1kgNPKSZnB/ha); CD@5t/ha+CF(IPNS); PL@3t/ha+CF(IPNS); CD based 
VC@5t/ha+CF(IPNS); PL based VC@3t/ha+CF(IPNS); CD based TC@5t/ha+CF(IPNS); PL based 
TC@3t/ha+CF(IPNS) and Absolute control. The cloves were planted on 17 November, 2013 with 
spacing 20 cm x 10 cm. The bulb was harvested at 27 March 2014 when it was fully matured. There 
were significant impacts of INM, on the bulb yield and yield contributing characters of garlic i.e., plant 
height, number of leaves per plant, bulb size, number of cloves per plant. The highest bulb yield of 
garlic (7.33t/ha) was obtained from the application of CD based TC@5t/ha+CF (IPNS). 
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Insect pest and disease management   
Evaluation of garlic genotypes against thrips 
The study was conducted at SRC, Bogra during rabi season of 2013-14 to test the performance of 
garlic genotype against thrips. The experiment was laid out in a randomized complete block design 
with three replications. Fifteen different garlic lines (GC001, GC005, GC0012, GC0013, GC0017, 
GC0018, GC0024, GC0027, GC0028, GC0029, GC0030, GC0031, GC0034, GC0035 and GC0036) 
along with BARI Garlic -1 and 2 as check were evaluated against thrips. The crop was harvested on 24 
March 2014. The whole experimental plot was kept free from spraying of any insecticides. Thrips 
population was counted at 7 days interval starting from the first appearance of infestation. Number of 
thrips (both nymphs and adults) was recorded from 20 randomly selected plants in each plot by 
keeping a white paper below the plant and then shaking the plants with finger. Out of fifteen genotypes 
GCO34 recording less than 8.29 thrips per plant and higher bulb yield (9.78 t/ha) was characterized as 
highly resistant. Genotypes, GC0013, GC0028 and GC0030 recorded higher thrips population of more 
than 13.41 thrips per plant and low bulb yield (4.07, 4.52 and 2.68 t/ha, respectively) were grouped 
into highly susceptible.  

Development of bio-rational based IPM packages against thrips in garlic 
The study was conducted at SRC, Bogra during rabi season of 2013-14 to test the efficacy of bio-
rational based IPM packages against thrips infestation of garlic. BARI Garlic-1 was used as test crop 
for this trial. The treatments were T1= Biopesticide-bioneem (Azadirachtin 3EC) @ 2ml/liter of water; 
T2= Spinosad (Tracer 45SC) @ 0.4ml/liter of water; T3= White sticky trap @ 40 trap/ha; T4= Spinosad 
(Tracer 45SC) @ 0.4ml/liter of water + White sticky trap@ 40 trap/ha; T5= Biopesticide-
bioneem(Azadirachtin 3EC) @ 2ml/liter of water + White sticky trap @ 40 trap/ha and T6= Untreated 
control. The experiment was laid out in a randomized complete block design (RCBD) with three 
replications. The cloves were planted on 07 November 2013, maintaining 10 cm x 10 cm spacing. The 
crop was harvested on 23 March 2014. Thrips population was counted at 10 days interval starting from 
the first appearance of thrips infestation. The first spray was applied when the thrips population was 
observed at economic threshold level (6-10 thrips per plant). Number of thrips (both nymphs and 
adults) was recorded after treatment application from 20 randomly selected plants in each plot by 
keeping a white paper below the plant and then shaking the plants with finger. Spraying of Spinosad 
(Tracer 45SC) @ 0.4ml/liter of water + White sticky trap@ 40 traps/ha offered lowest thrips 
population (3.20, 3.11, 3.74 thrips/plant after 1st , 2nd and 3rd treatment application, respectively) with  
highest marginal benefit cost ratio (19.94). The highest percentage of thrips population (82.60%) 
reduction (after 3rd treatment application) over control and the highest garlic bulb yield (8.77 t/ha) was 
also obtained from Spinosad (Tracer 45SC) + White sticky trap treated plot. 

Socio-ecnomic 
Marketing and value chain analysis of garlic: a study in selected areas of Bangladesh 
The study was undertaken to determine price fluctuation, marketing system, marketing cost, margin, 
efficiencies and to examine the value chain of garlic aiming to determine the value addition in 
different steps of garlic marketing channel. Primary and secondary data were used for this study. 
Secondary data were collected from various published sources for the period of 1985/86 to 2011/12 
for time series analysis. Primary data were collected from Dinajpur, Natore and Rajbari districts 
depending upon the concentration of production and commercially marketing of garlic and 
consuming area Dhaka and Bogra. A multistage randomized sampling procedure was used in 
selecting 120 farmers, 36 farias, 45 beparies, 15 aratdars, 30 wholesalers and 30 retailers. Data were 
analyzed using simplest method for fluctuation, marketing margin, profit and efficiency ratio, and 
value addition. The study showed that the extent of annual price fluctuation of garlic was identified 
which was between -55 to 173 percent while the extend of fluctuation of area, production and yield 
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ranged between -14 to 46, -18 to 73 and -5 to 18 percent respectively during the study period. Four 
major marketing channels were identified for domestic produced garlic marketing. Channel-3 was 
the most important supply chain through which 40% domestic produced garlic reaches to 
consumers. Marketing costs for each 100 kg  of garlic were estimated from Tk 86.82 to 388.28 and 
marketing margin Tk 546.19 to 1474.72, respectively for different intermediaries. Marketing margin 
and profit were the highest in retailer than those of other intermediaries. The study showed, out of 
four marketing channel, Channel-2 was more efficient than those of other channels. Six actors like; 
farmer, faria, bepari, aratdar, wholesaler, retailer and consumer are identified who are involved in 
the garlic value chain. The study revealed that retailer added highest amount of value Tk 1474.72 
per 100 kg garlic followed by producers (Tk 877.15), bepari (Tk 676.60), Faria (Tk 559.16) and 
wholesalers (Tk 1474.72) respectively. Eleven marketing problem were identified, among them 
price fluctuation, high transport cost and lack of loan facilities were the major problem. It is 
therefore, recommended that loan facilities should be provided to the intermediaries and 
transportation cost should be keep reasonable. 

Chilli  
Varietal Development 
Collection and evaluation of local germplasm of chilli in comilla region 
Survey and collection of chilli germplasm were conducted at different upazilla of comilla district. A 
total of 13 (thirteen) germplasms of chill were collected. The trial was conducted during winter season 
of 2013-2014 at ARS, BARI, Comilla to study the performance of different chilli lines for developing 
variety having higher yield and better quality. All the lines possessed semi-spreading type with height 
of 32 cm to 80 cm, respectively. Number of harvested chilli was recorded 4 to 128 and weight of 
single fruit varied from 5.2 g to 165.8 g. CA COM 0008, CA COM 0009, CA COM 0014 and CA 
COM 0021 showed better performance in respect of yield and yield contributing characters. 

Collection, evaluation and characterization of chilli germplasm 
The experiment was conducted at the research field of Regional Spices Research Centre, BARI, 
Joydebpur, Gazipur with 38 chilli lines from which 24 is indigenous and 14 exotic. Seeds of chilli 
lines were sown in seed beds on 10 October, 2013 and seedlings of 38 days old were transplanted in 
the main field on 18 November, 2013 in a single line system maintaining a spacing of 75 cm from one 
plant to another. The higher fruit length (10.80 cm) and single fruit weight (10.00 g) were obtained 
from the line CO640 followed by CO642 (9.60 g), CO637 (8.20 g) and CO635 (7.60 g). 

Study on breeding lines from local chilli germplasm 
The trial was conducted at the experimental field of Spices Research Center, Bogra during summer 
season of 2013 to identifygood breeding lines from local cultivars of chilli. Some variations were 
found in the seed production field of C0517 in 2011 and 2012 and selected some plants of each 
variation. In the last year (2013) , eight breeding lines were selected and studied their performances. No 
design was followed and seedlings were planted on April 17, 2013. The crop was started to harvest on 
June15 and continued up to August 15 (4 harvest). The tallest plant (107.67cm) was recorded from 
C017-2 followed by C0517-4(74.0 cm).The maximum number (167.5/plant) and weight of fruits 
(384.43 g) was also obtained from the same breeding line followed by C0517-6(164.07) and C0517-1 
(346.26g), respectively. The maximum sized (7.3cm x0.8 cm) chilli fruits were harvested from C0517-
7 followed by C0517-7-1 (7.0 cm x 0.8 cm). The fruits of maximum breeding lines were found 
erect/intermediate except C0517-3 and C0517-7-1 which had droopy fruits. Fruits of C0514-4, C517-
7, C0517-7-1 and C0517-8 are elongated and rests are short shaped. All breeding lines have green 
colored fruits while fruits of C0517-3 and C0517-7 are light green. 
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Hybridization of chilli 
The experiment was carried out at the experimental field of Spices Research Center, Bogra during 
winter season of 2013-2014. Seeds of five parents (lines) were seeded directly in the pot on September 
22, 2013. The experiment was laid out following mating design with two replications The crop was 
started to harvest (only red ripe chilli fruits) from February and completed on March, 2014. Crossings 
were made following 5 × 5 half-diallel fashion. 
The highest number of crossings (75) was done in P1×P3. Besides, number of fruit set (67) and number of 
harvested fruits (59) were also recorded maximum in the same combination (P1×P3).A noticeable number 
of crossings were successfully performed in P1×P2 (60), P2×P4 (58) and P2×P3 (55).Among these crossings, 
maximum number of fruit set was recorded in P1×P2 (56), P2×P3 (51) and P2×P4(48), respectively.  The 
second highest number of harvested fruits was recorded in cross combination P1×P2 (52).  
Inbred development in chilli 
The field experiment was conducted at Regional Spices Research Centre, Joybedpur, Gazipur during 2013-
14 with 20S2 chilli lines viz., BARI Chilli-1, CO611, CO611-1, CO446, CO525, CO525-1, CO525-2, 
CO613, CO620, CO621, CO622, CO623, CO624, CO625, CO626, CO627, CO628, CO629, CO630 and 
CO631. These lines were advanced to S3 generation in order to develop variable chilli inbred lines for 
hybrid varieties. Variations were found among the lines for the characters studied. Best individuals from 
every line were selected and selfed. S3 seeds were stored for advancing S4 generation in the next year. 

Development of year round chilli variety through pure line selection 
The experiment was conducted during kharif season of 2013 at Spices Research Sub-centre, Faridpur 
to develop year round chilli variety with better qualities. The experimental field belongs to high land 
of Low Ganges River Floodplain (AEZ 12) with clay loam in texture having  7.6-8.1 soil PH. It was a 
non-replicated trial and no design was followed. A local germplasm of chilli C0583 was used for this 
study. Seedlings of 35 days old were transplanted on 26 April, 2013. Before flowering, 20 superior 
selected plants were netted to ensure self pollination.  Red ripe fruits were collected separately at 02 
August, 2013 from that selected plants. The harvested red ripe fruits were then sun dried and stored 
separately. The International Plant Genetic Resources Institute’s (IPGRI, 1995) descriptors for 
capsicum were used to characterize the line. The plant attained 85 cm in height. The fruits were 
elongated having 12 cm length and 1.5 cm width. The average weight of individual fruit was 2.8 g. It 
gave 650-700 red ripe fruits/plant and 1540 g fruit weight/plant up to 4 harvest. 

Collection and evaluation of naga chilli germplasm 
Different Naga chilli germplasm were collected from different location of sylhet and tested at CRS, 
Jaintiapur from December 2013 to May 2014. Twelve different lines viz. CC Jai-021, CC Jai-022, CC 
Jai-023, CC Jai-024, CC Jai-025, CC Jai-026, CC Jai-027, CC Jai-028, CC Jai-029, CC Jai-030, CC Jai-
031, CC Jai-032 were evaluated. The experiment was conducted in randomized complete block design. 
All the growth parameters showed significant variation among the accessions tested.  CC Jai-015 was 
superior in case of plant height followed by CC Jai-029. Highest stem diameter was found from CC Jai-
028. Canopy spreading was highest from CC Jai-026 followed by CC Jai-029. More or less, growth 
conditions of all the accessions were satisfactory. In case of fruit characters maximum fruit size was 
obtained from CC Jai-029 while the minimum was from CC Jai-024. Fruit weight was higher in CC Jai-
024. Number of fruit per plant was highest from CC Jai-024. Yield/plant and yield/ha was maximum 
from CC Jai-023 followed by CC Jai-024 and CC Jai-025. Considering all the parameters CC Jai-023, 
CC Jai-024, CC Jai-025 and CC Jai-029 may be further investigated for yield conformation. 

Nutrient and water managemrnt 
Effect of npks on growth and yield of naga chilli 
The experiment was conducted at spices research sub-station, CRS, Jaintiapur during December 2013 
to May 2014. All 14 different NPKS combinations were evaluated. The treatment combinations were 
T1 = N0 P160 K120 S20; T2 = N80 P160 K120 S20; T3 = N100 P160 K120 S20; T4 = N120 P160 K120 S20;  T5 = N100 P0 
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K120 S20; T6 = N100 P140 K120 S20; T7= N100 P180 K120 S20T8= N100 P160 K0 S20;T9= N100 P160 K100 S20 T10= 
N100 P160 K140 S20; T11= N100 P160 K120 S0; T12= N100 P160 K120 S10;T13= N100 P160 K120 S30; T14= N0 P0 K0 
S0 (Native Nutrient). The experiment was conducted in randomized complete block design with three 
replications. Naga chilli advanced line CC Jai-010 was used for the study.  The seeds were sown in 15 
December and 45 days old seedlings were planted in the experimental field on 31st January 2014. All 
the growth parameters showed significant variation among the treatments. The treatment T2=N80 P160 
K120 S20 and T3 = N100 P160 K120 S20 was found better regarding growth and yield. Therefore, these two 
treatments should be further investigated for yield confirmation with as economic analysis. 

Insect pest and disease management   
Evaluation of chilli germplasm against thrips and mite 
A field experiment was conducted at SRC, Bogra during rabi and kharif season of 2013-14 to test the 
performance of chilli genotypes against thrips and mite. The experiment was laid out in a randomized 
complete block design (RCBD) with the three replications. The unit plot size was 3m x 2m and the 
spacing was 25cm x 20cm. Nine winter chilli genotypes (C0428, C0575, C0578-4, C0587, C0578-2, 
C0613, C0578-1, C0614 and C0578-3) and ten summer chilli genotypes (C0446-1, C0605, C0445, 
C0604, C0523, C0606, C0520, C0541-3, C0607, C0503 and BARI chilli-1) were tested out against 
thrips and mite. Winter chilli genotypes were seeded directly in the main field on 24, October 2013 
while summer chilli seedlings were transplanted on 8 March 2013. Winter chilli was harvested from 
March and completed on April - May, 2014 and summer chilli was harvested from 20 July to 29 
August 2013. Data were recorded on disease incidence (%virus infected plant) where the number of 
total and infected plant per plot was counted at weekly interval and percent virus infected plants were 
calculated later on. Thrips and mites population counting was done from three leaves/plant of 
randomly selected five plants/ plot with the help of magnifying glass and stereo-microscope. For 
winter chilli genotypes, the lowest number of thrips (5.23 thrips/3leaves) and mite (2.76mite/3leaves) 
population with higher fresh yield (10.66 t/ha) was recorded from the chilli line CO578-4 was 
characterized as moderately tolerant to chilli leaf curl virus. The highest number of thrips (13.74 
thrips/3leaves) and mite (13.50 mite/3leaves) with lowest yield (4.29 t/ha) was recorded from the chilli 
line CO614 was characterized as highly susceptible to chilli leaf curl virus. Similarly, for summer 
chilli genotypes, the lowest number of thrips (7.20 thrips/3leaves) and mite (2.53mite/3leaves) 
population with higher fresh yield (17.29 t/ha) was recorded from the chilli line C0445 was 
characterized as moderately tolerant to chilli leaf curl virus and highest number of thrips (12.10 
thrips/3leaves) and mite (12.93 mite/3leaves) with lowest yield (4.64 t/ha) was recorded from the chilli 
line CO523 was characterized as highly susceptible to chilli leaf curl virus. From the above study, it 
may be concluded that the genotype C0578-4 and C0445 recorded lower thrips population and higher 
yield were characterized as moderately tolerant to chilli leaf curl virus. Genotypes, C0613, C0614, 
C0575 and C0520 recorded higher thrips population and lower yield were grouped into highly 
susceptible. 

Post-harvest technology 
Development of solar dryer for drying of spices seeds 
Solar drying is a promising alternative for spices drying specially chilli in Bangladesh, because 
mechanical drying is mainly used in industrial countries and is not applicable to small farms in 
developing countries due to high investment and operating costs.  Solar energy for crop drying is 
environmentally friendly and economically viable in developing countries. A solar dryer was designed, 
fabricated and installed at Spices Research Centre, Shibganj, Bogra in 2012 dry spices seeds in a safe 
manner ensuring its maximum seed germination with a good performance of solar dryer.  In 2013, 30 
kg chilli was used for drying in the dryer and 8.1 kg in the open sun. There obtained 8 kg of dried 
chilli from dryer and 2.5 kg from open sun. In 2014, there produced 2.1 kg dried chilli from 10.1 kg 
fresh ripened chilli in the dryer. Similarly from open sun drying 1.7 kg dried chilli produced from 6 kg 
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fresh ripened chilli. There were 12.6 kg fresh harvested fenugreek and after drying produced 8.2 kg 
dry product in the dryer. Similarly 8 kg fenugreek was used for open sun drying and obtained 5.5 kg 
dried fenugreek. There were 9.3 kg and 21.3 kg fresh harvested fennel and onion in the dryer. After 
drying 4.2 kg and 12.9 kg dried fennel and onion produced respectively. Similarly 3 kg and 6 kg dried 
fennel and onion was found in open sun drying from 7.5 kg and 10 kg sample respectively. The final 
moistrure content of seed was found lower in the dryer than that of open sun drying. The seed 
germination of chilli was found 78% in 2013 for dryer and 81% for open sun. In 2014 the open sun 
chilli seed germination was found 85% and germination percentage in the dryer was found 82%. The 
germination percentage of fenugreek in the dryer and open sun was found 90% and 88% respectively. 
The germination percentage of fennel and onion in the dryer were found 11% and 8% respectively 
where for open sun the germination percentage was 75% and 79% respectively. There found a very 
poor germination percentage of fennel and onion in the dryer. The moisture extraction rate was very 
low in this time. It was assumed that low drying rate increased the temperature in the dryer 
significantly (P<.001) . And for this reason there was very poor germination percentage. The average 
dryer temperature was significantly (P <.001) higher than that of ambient temperature. The two trays 
showed insignificant (P >.001)  temperature difference which is desirable. The collector showed 
significant (P <.001) temperature differences than outside temperature which is desirable and enhance 
drying progress. Temperature had linear relation with solar radiation. The relative humidity had 
inverse relation with solar radiation. Solar radiation also had linear relation with air flow rate. 
Whenever sunny weather existed the air velocity increased and relative humidities was decreased. The 
drying rate of upper tray was found to be higher than that of lower tray and lower tray was found 
significantly (P<.001) higher than that of open sun drying. In 2013 the open sun drying of chilli took 7 
extra day for drying of the same variety of chilli of same weather condition. In 2014 The open sun 
drying of chilli, fenugreek, fennel, onion took 5, 2, 2 and 1 extra days respectively for drying of the 
same variety of spices of same weather condition. This is the result of second year trial. For getting a 
better germination percentage the dryer needs further modification. 

Ginger  
Varietal Development 
Study of the genetic diversity of ginger 
This experiment was conducted at SRC, Bogra during April 2013 to February 2014 to select the 
promising ginger germplasm for releasing a variety. Nineteen different ginger lines (G001, G003, 
G004, G0010, G0011, G0012, G0020, G0021, G0022, G0023, G0024, G0025, G0026 G00261, G0027, 
G0028, G0029, G0030, G0031) and BARI Ginger-1 as check were evaluated based on their yield and 
other characters. Rhizomes were planted on 23 April 2013. The experiment was laid out in randomized 
complete block design with three replications. D2 analysis of 20 ginger lines and analysis of variance 
were done. The lines were grouped into five clusters. The inter-cluster distance was larger than the 
intra-cluster distances. Maximum inter-cluster distance was found between cluster I and IV(48.17) 
followed by cluster III and IV (42.55) and I and II (30.97) and I and V (27.84). It may be concluded 
that the line in cluster I (15) and the line in cluster III (3, 5, and 11) grouped here is superior to all 
other clusters and could be used for future breeding work.  

Post-harvest technology  
Kinetics of dehydration of ginger and development of ginger based products 
The study was undertaken to determine drying kinetics of ginger using mechanical and osmotic dehydration 
and to optimize process parameter to obtained high quality dried products. Fresh ginger (BARI Ada-1) was 
collected from the BARI, SRC farm. The other materials such as sugar, salt, chemicals etc purchased from 
market. The experiment was conducted to study the drying behavior of ginger using mechanical drier and 
osmotic dehydration and development of dehydrated ginger products. Three different thicknesses (3, 5 and 
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7mm slice) and three different temperatures (520,60o and 68oC) were used in this study for ginger drying. The 
study revealed that 3mm thick slice required the least time to dry, followed by 5mm thick slice, while the 
highest drying time was for 7mm thick slice. It was also noticeable that for reaching to a specific moisture 
ratio, 68oC temperature took least time to dry, followed by 60oC, while highest was required at 52oC.The 
influence of air temperature (db) on drying rate constant and diffusion coefficient showed Arrhenius type 
relationship between diffusion coefficient and absolute temperature. The activation energy for diffusion of 
water from ginger was found 15.868 Kcal/g-mole. The influence of sample thickness on drying time showed 
a power law relationship. The value of exponent of power law equation is 0.5315 which indicated the 
presence of significant amount of external mass transfer resistance. The rate of extent of weight loss , 
moisture content, solid gained and normalised solid content (NSC) were strongly influenced by strength of 
osmotic solution, immersion time and were rapid during the first 6 hrs of osmotic dehydration. Ginger 
powder was stored in alluminium foil packet at refrigerated temperature as well as room temperature. Both 
powders were acceptable in all the temperature up to 2 years of storage.The rate of drying depends on air 
velocity, temperature, thickness etc. Drying time of ginger to a specific moisture ratio (eg. MR=0.1) 
increases with increase in sample thickness, while the rate constant has a power law relationship with 
thickness and the value of index of the equation is quite below 2 indicating presence of significant external 
resistance to mass transfer and increased airflow resulted in higher drying rate. Among 11 different solution 
concentration/types tested, the four top most solutions concentrations/types are 55/5 sugar-salt, 50/10 sugar-
salt, 60% sugar and 25% salt giving 3.22, 2.90, 2.88 and 2.60 NSC for 6hr osmosis; though higher NSC is 
desirable for higher product throughput, the %WL and %SG could be crucial in the choice of solute type 
concentration with respect to stability related to depression of aw taste and cost of solute(s). 

Turmeric  
Varietal Development 
Evaluation of turmeric lines 
The experiment was conducted at Spices Research Centre, Bogra during April, 2013 to February, 2014.  
Six turmeric lines viz. T0104-1, T0104-2, T073-1, T0103-1, T0116, T0119 including BARI Turmeric-5 
were considered for evaluation in this trial. The experiment was laid out in Randomized Complete Block 
Design with three replications. Fingers were used as planting material and planted on April 20, 2013. The 
crop was harvested on 8 February, 2014 when all the plants started drying. Different yield contributing 
characters of different turmeric lines were evaluated. Significant differences were found in all lines in 
respect of different characters.  BARI Turmeric-5  possessed the highest plant (105.0 cm) followed by 
T073-1(103.7 cm) while maximum number of tillers/hill (4.67) were recorded from the  germplasm T0116, 
though other three germplasm T0104, T0104-2 and T0119 including BARI Turmeric-5 produced identical 
tillers/hill. Among the studied lines, T0116 possessed maximum number of mother rhizome (4.33) and 
heavier finger (413.0g) while T073-1 produced heavier mother rhizome (235.0 g) and T0104-2 gave 
maximum number of fingers (23.33). Most of the fingers were thin and narrow. The longest finger (10.5 
cm) was obtained in T0116. The length of mother rhizome varied from 8.0 cm-10.5 cm and they are oblong 
shaped. Minimum (0.9 cm) inter node distance wes recorded in T0119 and T073-1 .The core color was 
found attractive (Yellow- Deep yellow-orange yellow) in all germplasm.  All turmeric lines were 
moderately susceptible to leaf blotch disease having disease grade scale 3.00.This trial will be repeated 
considering more parameters (% dry matter, yield (t/ha), flower color etc.) for conclusive inference. 

Cultural management 
Inter-cropping chilli with turmeric for higher productivity 
The experiment was conducted at the Spices Research Centre, Shibgonj, Bogra during 2013-14 to find out 
better crop combinations of turmeric with chilli inter cropping system and to increase total productivity of 
the system. The land was medium high and the soil was silty loam in texture. The experiment was laid out 
in a randomized complete block design with three replications. Six intercrop combinations viz., one row of 
turmeric (100%) alternate with one row of chilli (75%), two rows of turmeric (100%) alternate with one 
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row of chilli (33%), two rows of turmeric (80%) alternate with two rows of chilli (50%), three rows of 
turmeric (100%) alternate with one row of chilli (25%), three rows of turmeric (90%) alternate with two 
rows of chilli (33%) and farmers’ practice (turmeric and chilli planted on the same row) along with sole 
turmeric and sole chilli were compared. BARI turmeric 4 for turmeric and advance line CO517 for chilli 
was used as test crop. Turmeric was planted on 11 April, maintain 60cm x 25cm spacing. The 35 days old 
seedlings of chilli was planted on 11 April. The crop turmeric was harvested 15 February and the chilli was 
harvested   from 20 July to 29 August. Different intercrop combinations significantly affected both rhizome 
and chilli yield. The highest rhizome yield of turmeric was recorded from sole turmeric (45.41 t/ha) and the 
highest chilli yield was recorded from sole chilli (13.55 t/ha). The highest turmeric equivalent yield (58.55 
t/ha) was recorded from 1 row turmeric alternate with 1 row chilli which was closely followed by 2 rows 
turmeric alternate with 1 row chilli (57.94 t/ha). Similarly, the highest gross return and net return was 
recorded from 1(one) row turmeric alternate with 1 row chilli, which was closely followed by 2 rows 
turmeric alternate with 1 row chilli. However, the benefit-cost ratio (6.51) was highest with 2rows turmeric 
alternate with 1 row chilli, which was closely followed by 1 row turmeric alternate with 1 row chilli (6.39). 

Efficacy of herbicides on weed control and yield of turmeric 
The experiment was conducted at Regional Spices Research Centre, BARI, Magura (AEZ 11)  during 
the period of 2013-2014 to select the appropriate herbicides for controlling weed with a view to 
maximize the yield of turmeric, as well as to reduce the production cost. The two factor experiment 
was carried out in Randomized Complete Block Design with three replications.  The two treatment 
consisted of four levels of pendamethalin 30 EC viz.. 0 ml, 1.0 ml, 1.5 ml and 2 ml/L and four levels 
of fenonaprop-p-Ethyl viz., 0 ml, 0.5 ml, 1.0 ml and 1.5 ml/L. BARI Turmeric 3 was used as a test 
variety. The seed rhizome turmeric was planted in May 2013, The crop was harvested on January, 
2014 after the completion of 80% pseudo stem dried. The highest yield (24.65) t/ha was recorded from 
treatment combination of pendamethalin 30 EC @ 2 ml/ L with fenonaprop-p-Ethyl @ 1.0 ml/L. The 
lowest yield was obtained from control (no pendamethalin+ no fenonaprop-p-Ethyl). 

Combined effect 
The combined effect of T1× S1 (T. viridae × soil treatment+ spraying cabriotop) gave the highest rhizome 
yield (28.15 t/ha). The percent disease infection was also lower (3.5%) in this combination (Table 3). The 
lowest yield (13.30 t/ha) was obtained from T3S4 (No biofertilizer + no chemical control) 

Screening of turmeric lines /varieties against leaf blotch disease 
The experiment was conducted at the sick plot, Spices Research Centre, BARI, Shibgonj, Bogra during 
April, 2013 to February, 2014.The experimental land was well ploughed and properly leveled. Weeds 
and stubbles were removed from the field. The experiment was carried out in a Randomized Complete 
Block Design with three replications. Eighteen lines/varieties of turmeric were used in this experiment. 
The unit plot size was 2.25 m x 1.80 m and the plant spacing was 60 cm x 25 cm. Rhizome was planted 
on 16 April; 2013. The disease was generally rated on 0-5 scoring scale. The scale was 0=no leaf blotch 
disease, 1=leaf blotch disease up to 10%, 2=leaf blotch disease up to 10.1-20%, 3= leaf blotch disease up 
to 20.1-40%, 4= leaf blotch disease up to 40.1 -75%, 5=leaf blotch disease >75 %.( Nene, 1972). The 
crop was harvested on 23 February, 2014.  Leaf blotch incidence ranged from 12.47 - 62.63%, while the 
lowest incidence was recorded in line T098-1 and the highest incidence was recorded in BARI Turmeric-
1. The highest leaf area diseased (43.95%) was recorded in BARI Turmeric-1 and the lowest leaf area 
diseased was recorded in T0-98-1 (18.73%).The highest rhizome yield (25.27 t/ha) was recorded from 
T0128 and the lowest rhizome yield (10.46 t/ha) was recorded from T098-3. 

Efficacy of fungicides in controlling leaf blotch of turmeric 
The experiment was conducted at Spices Research Centre, BARI, Bogra during  April, 2013 to 
February, 2014. Rhizomes of BARI Turmeric-1 were planted on 22 April, 2013 in 4 m x 2.4 m sized 
plot with 60 cm x 25 cm spacing. The design was RCBwith three replications. The treatments were 
T1= Sunvit@0.3%, T2= Zineb@0.2%, T3= Ridomil Gold@0.2%, T4= Bavistin@0.1%, T5 = 
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Antracol@0.2%, T6 =Bordeaux mixture@1.0%, T7= Tilt-250 EC@0.05%, T8= Cabriotop@0.3% and 
T9= control (no spraying). Harvesting of the crop was done on 19 February 2014. The experiment was 
laid out in Randomized Complete Block Design with three replications. The highest disease infection 
(53.75%) per plot was found in control plot and the lowest disease infection (13.08%) per plot was 
found in Cabriotop treated plot. The lowest leaf area diseased (20.46%) was found from Cabriotop 
treated plot and the highest leaf area diseased (50.87%) was recorded from control plot. The lowest 
disease grade (2.00)  was found in Cabriotop treated plot and the highest disease grade (4.00) was 
found in control plot. The highest yield (37.33 t/ha) was found   from Cabriotop treated plot and the 
lowest yield (24.48 t/ha) was observed in control plot. From the above result, it may be concluded that 
foliar spray with all the fungicides reduced leaf blotch disease of turmeric over control and increased 
the yield. Among the tested fungicides Cabriotop@0.3% was more effective to reduce the leaf blotch 
disease with highest BCR.  

Efficacy of fungicides in controlling leaf spot of turmeric 
The experiment was conducted at research field of Regional Spices Research Centre, BARI, Gazipur 
using rhizome of BARI Turmeric-1 during 2013-2014 cropping season to evaluate the efficacy of 
some fungicides in controlling leaf spot disease. Nine treatments (Eight fungicides viz. Known 50 WP, 
Sulcox, Proud, Antracol 70 WP, Metaril 72 WP, Contaf 5 EC, Indofil Z-78, Cabrio-top and one 
control) were arranged in Randomized Complete Block Design with three replications. The fungicide 
application was initiated just after onset of disease. Four sprays were applied at an interval of 15 days.  
Five plants were marked for the observation of leaf spot intensity. Disease data was recorded 
according to 0-6 scale, where 0 = no infection, 1 = 0.1 to10 per cent necrotic leaf area, 2 = 10.1 to 20.0 
per cent necrotic leaf area, 3 = 20.1 to 30.0 per cent necrotic leaf area, 4 = 30.1 to 40.0 per cent 
necrotic leaf area, 5 = 40.1 50.0 per cent necrotic leaf area, 6 = more than 50 per cent necrotic leaf 
area. Among the fungicidal treatments Contaf 5 EC showed the best performance in reducing the 
disease and increasing the yield (42.38t /ha). 

Coriander  
Varietal Development 
Evaluation of coriander germplasm 
Seventeen coriander genotypes (COR01, COR02, COR03, COR04, COR06, COR07, COR08, COR09, 
COR10, COR11, COR12, COR14, COR15, COR16, COR17, COR18, COR19) with BARI Coriander 
1 as a check were evaluated at Spices Research Centre, BARI, Shibgonj, Bogra during rabi season of 
2013-2014 to evaluate the collected genotype and identify the best line(s) with higher yield and other 
desirable characters. The experiment was laid out in RCB Design with three replications. The seeds 
were sown on 21th November 2013 and the crop was harvested on 30th March to 07th April 2014. The 
maximum variation was found in plant height (cm), number of branches/plant, number of 
umbels/plant, number of umbel lets/umbel, number of seeds/umbel let, 1000-seed weight (g) and seed 
yield (t/ha). On the basis of D2 analysis, seventeen genotypes were grouped into five clusters. The 
inter-cluster D2 values varied from 2.280 to 15.070 exhibited medium range of diversity presence in 
the genotype. Maximum inter-cluster distance was found between cluster I and IV (15.07) followed by 
cluster I and II (13.17) and I and III (11.27). The genotype of these clusters could be used in future 
breeding program. 

Regional yield trial of coriander 
The trial was carried out at seven locations namely Spices Research Centre, Bogra; Regional Spices 
Research Centre, Magura and Gazipur and Spices Research Sub-Centre, Faridpur and Lalmonirhat, 
Agricultural Research Centre, Pahartoli, Chitagong and On Farm Research Division, Barind Rajshahi 
during 15th November 2013 to 1st April 2014 to select the promising one for releasing as variety and 
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evaluate the performance of coriander line at different agro-ecological zones. The trial was consisted 
of three coriander lines viz COR011, COR012 and COR015 including BARI Coriander 1 as check. 
The experiment was laid out in RCB design with three replications. The crop BARI Coriander 1, 
COR015, COR012 and COR011 were harvested on 16th

 and 27th March, 2014 respectively, when 80% 
seeds were matured. Among the lines under study, it was observed that the coriander line COR 15 
gave the highest yield (1.88 t/ha). In case of location, the highest yield (2.57 t/ha) was recorded in 
Pahartoli. The lowest yield (1.36 t/ha) was recorded on COR11.  

Disease management 
Efficacy of fungicides in controlling stem gall of coriander 
The experiment was conducted at Spices Research Centre, BARI, Bogra during November 2013 to 
March 2014 to find out the efficacy of fungicides in controlling stem gall of coriander. Seeds of BARI 
Coriander-1 were sown on 26 November 2013 in 3 m x 2.1 m sized plot. The spacing was 30 cm x10 
cm. The design was RCBD with three (3) replications. The treatments were T1=Bavistin 50 DF, T2= 
Suncozeb 80 WP, T3= Sunvit 50 WP, T4= Cabriotop, T5 = Tilt-250 EC, T6 =Compenion, T7= Provax- 
200 WP, T8= Forum-MZ and T9= Control (No spraying). The same fungicide was used as seed 
treatment, soil drenching and foliar application for control of stem gall of coriander. Soil drenching 
(one time) was done before seed sowing and foliar sprays were done within 10 days interval at in three 
times (first foliar spray was done at 55 days after seed sowing, second foliar spray was done 65 days 
after seed sowing and third foliar spray was done at 75 days after seed sowing) beginning first 
appearance of the disease symptom. Harvesting of the crop was done on 27 March 2014. The lowest 
disease infection/plot (0.39%) was recorded from Cabriotop treated plot and the highest disease 
infection/plot (39.78 %) was recorded from Control plot. The lowest disease severity (0.58%) and 
lowest disease grade (1.00) was recorded from Cabriotop treated plot while the highest disease 
severity (33.20)  and the highest disease grade (3.00) was recorded from Control plot. 

Fenugreek  
Varietal Development 
Evaluation of fenugreek germplasm 
Seventeen fenugreek genotypes (FK01, FK07, FK08, FK09, FK12, FK14, FK15, FK16, FK17, FK18, 
FK21, FK22, FK23, FK24, FK25, FK27 and FK28) with BARI Fenugreek 2 as a check were evaluated 
at Spices Research Centre, BARI, Shibgonj, Bogra during rabi season of 2013-2014 to evaluate the 
collected genotype and identify the best line(s) with higher yield and other desirable characters. The 
experiment was laid out in RCB Design with three replications. The seeds were sown on 22th 
November 2013 and were harvested on 30th March 2014. The maximum variation was found in plant 
height (cm), number of branches/plant, number of pods/plant, pod length  (cm), number of seeds/pod, 
1000-seed  weight (g) and seed yield (t/ha).  
Eighteen genotypes were grouped into five different clusters by using clustering techniques. The 
distributions of the genotypes in different cluster are presented in Table 2. The maximum number of 
genotypes (6) was grouped in cluster II and other genotypes were distributed in different clusters. 

Nutrient and water management 
Effect of row spacing and phosphorus doses on yield and yield attributes of fenugreek 
(Trigonella foenum-graecum) 
The experiment was conducted during rabi season of 2013-2014 at Spices Research Sub-centre, Faridpur. 
BARI fenugreek-1 was used as planting material. The two factor experiment was laid out in RCB design 
with three replications. The unit plot size was 2m x 1.5m. In the study, four different phosphorus doses 
(Po= 0, P1 = 30, P2= 60 and P3 =90 kg P ha-1) and three different row spacings (20, 30 and 40 cm) were 
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evaluated. The seeds were sown on 01 December 2013 maintaining spacing mentioned in the treatment. 
Seeds were sown by hand. Crops were harvested on 29 March Phosphorus fertilizer applications 
positively affected all the traits examined except for 1st pod height, pod length and thousand seed weight 
and the highest seed yield (1.944 t/ha) was obtained from 90 kg P ha-1 applications. On the other hand, 
the highest seed yield (1.52 tha-1) was obtained from 30 cm row spacing. The highest yield of BARI 
fenugreek-1(2.23t/ha) was obtained from S2P3 interaction (30 cm spacing with 90 kg p/ha). The lowest 
yield (0.73 t/ha) was obtained from S3P0(40 cm spacing with 0 kg P/ha). 

Fennel  
Varietal Development 
Evaluation of fennel germplasm 
The trial was conducted at Spices Research Centre, BARI, Shibgonj, Bogra during rabi 2013-2014 to 
evaluate the collected genotype and to identify the best line(s) with higher yield and other desirable 
characters. Ten different fennel genotypes were evaluated in terms of their yield and yield contributing 
characters. The maximum variation was found in plant height (cm), number of branches/plant, number of 
umbels/plant, number of umbel lets/umbel, number of seeds/umbel let, 1000-seed  weight (g) and seed yield 
(t/ha). On the basis of D2 analysis, ten genotypes were grouped into four clusters. The inter-cluster D2 

values varied from 5.894 to 12.762 exhibited medium range of diversity presence in the genotype. The 
maximum inter-cluster distance was found between cluster II and IV (12.762) followed by cluster me and 
IV (11.625) and me and III (11.025). Number of seeds/umbel let, 1000-seed weight (g) and seed yield (t/ha) 
are the major role played for diversity of fennel genotypes. The superior genotype which based on 
morphological characters and seed yield of these clusters could be used in future breeding program.  

Cultural management 
Effect of sowing time and plant spacing on fennel seed production 
The experiment was conducted at Spices Research Centre, Shibgonj, Bogra during rabi season 2013-14 to 
find out the optimum planting time and plant spacing for maximizing seed yield of fennel. The experiment 
was laid out in RCB design with three replications. In this experiment, three sowing time viz., 10 
November, 20 November and 30 November and six plant spacing viz., 30cm x 10 cm, 30cm x 15 cm, 40 
cm x 10 cm, 40cm x 15cm, 50 cm x 10 cm and 50 cm x 15 cm were compared to achieve the objectives. 
The advance line FN01 was used as test crop. The crop was sown as per date and spacing mentioned in the 
treatments. The crop was harvested on 12th April, 22th April, and 24th April 2014. Different planting time 
had a significant effect on plant height (cm), number of umbels/plant, number of umbel lets/umbel, 
number of seeds/umbel let, 1000-seed weight (g) and seed yield (t/ha). The tallest plant (117.8cm) was 
measured from crops grown on 10 November which was followed by 20 November. The highest seed 
yield (1.91 t/ha) was found from crop sown on 10 November which was identical to crop sown on 20 
November (1.89 t/ha). Different plant spacing had a significant effect on number of branches/plant, 1000-
seed weight (g) and seed yield (t/ha) of fennel (Table 2). The tallest plant (117.8cm) was measured from 
50 x 15cm plant spacing. The highest seed yield (2.10 t/ha) was recorded to 40cm x 10cm plant spacing 
which was identical to 40 cm x 15 cm spacing differed from significantly other treatments. The highest 
seed yield (2.27 t/ha) was recorded from crops grown on 20 November with 40 cm x 10 cm spacing which 
was identical to 30 cm x 15 cm with 20 November, 40 cm x 15 cm with 20 November, 30 cm x 10 cm 
with 10 November, 30 cm x 15 cm with 10 November, 40 cm x 10 cm with 10 November, 40 cm x 15 cm 
with 10 November and 50 cm x 10 cm with 10 November sowing. 

Nutrient and water management 
Effect of irrigation and nitrogen fertilizer on the yield and yield components of fennel 
The experiment was conducted at Spices Research Centre, Shibgonj, Bogra during rabi season, 2013-
14 to develop irrigation schedule for higher yield of fennel, to rationalize the N fertilizer rate under the 
available water supply and to find out the critical growth stage of irrigation. The land was medium 
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high and the soil was clay loam in texture. The experiment was laid out in a split- plot design with 
three replications. Eight levels of Irrigations viz., 01 irrigation at 4-5 leaf stage, 02 irrigations at 4-5 
leaf + BI, 02 irrigations at BIS+FLS,02 irrigations at 4-5 leaf + GFS, 02 irrigations at BIS+FLS,03 
irrigations at 4-5 leaf +BIS +FLS,03 irrigations at BIS +FLS+ GFS and 04 irrigations at 4-5 leaf + BIS 
+FLS +GFS were assigned to the main-plot and five levels of Nitrogen viz., 0, 30, 60, 90 and 120 
kg/ha were assigned to the sub-plot to achieved the objectives. The advance line of fennel FN01 was 
used as test crop. The crop was planted on 19 November. Two picking were done at 08 and 11 April 
2014.  Seed yield of fennel varied significantly due to different irrigation treatments. The highest seed 
yield (2.37t/ha) was obtained from 4-5 leaf + BI +FL +GF stage which differed significantly from 
other treatments. The lowest seed yield was recorded from one irrigations at 4-5 leaf stage (0.96t/ha). 
The highest seed yield (2.11t/ha) was obtained from 120 kg N/ha which was identical to 90 kg N/ha 
(2.03 t/ha) but differed significantly from other N levels. The lowest seed yield was recorded from 
crop grown without N (0.86 t/ha). The interaction between Irrigation x Nitrogen was found significant. 
The highest seed yield was recorded with 4 irrigations x 90 kg N/ha (2.97 t/ha) which was identical to 
4 irrigations x 120 kg N/ha (2.87 t/ha). 

Ajowan 
Varietal Development 
Collection and evaluation of ajowan germplasm 
The experiment was conducted at Regional Spices Research Center, BARI, Gazipur during rabi season 
of 2013-14 to assess the performance of Ajowan germplasm based on agronomical and morphological 
characteristics. Three populations collected from different regions were and evaluated on various 
agronomical and morphological characters. The Line TC GAZ 001 was early flowering (59 days) and 
gave higher seed yield (630 kg/ha) and the TC GAZ 003 was .delayed flowering (73 days) and gave 
significantly lower seed yield (291.7 kg /ha). 

Bay Leaf  
Varietal Development 
Evaluation of bay leaf germplasm (Cinnamomum tamala) (set-I) 
This study was conducted at SRC, Bogra during kharif season, 2013 to identify best germplasm with 
higher yield and other desirable characters.  Medium aged (about 8-10 years old) bay leaf plants were 
taken as test crop. The experiment was laid out in RCB design with four replications and four different 
Bay leaf lines (CTB001, CTB002, CTB003, and CTB004) were evaluated to achieve the objective. 
The highest leaf length (15.50cm) highest leaf breath (5.7cm), lowest internodes distance (3.03cm, the 
highest leaf thickness (0.70mm), highest dry matter (52.79%), highest petiole length (1.32cm) and the 
lowest disease incidence (6.75%) was recorded from CTB004 and the highest leaf yield (wet/green) 
(35.02kg/plant/year) was obtained from CTB004. 

Evaluation of bay leaf germplasm (set-II) 
The experiment was carried out at spices research sub-station, BARI, Jaintiapur, Sylhet from July, 2013 
to May, 2014 with three germplasm (CTJAI 001, CTJAI 002 and CTJAI 003) of bay leaf as treatment. 
The plants were of about same age. At the beginning of the experiment the plants were rejuvenated by 
pruning of dead and diseased branches, freed them from parasitic plants, algae and lichen. A wide 
variability was observed in different parameters such as pungency and size of leaf, yield, pest and 
diseases infestation among the germplasm studied. CT Jai-001 was superior with biggest leaf followed 
by CT Jai-003.  Among the accessions CT Jai-001 also gave highest yield but leaf aroma was higher in 
CT Jai-003. Termite and mite was found in every germplasm which was removed by chemicals. Leaf 
spot and tip blight was found in every plant and cured by applying fungicide.  
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Management of leaf blight (grey leaf spot) disease of bay leaf (Cinnamomum tamala) 
This experiment was conducted at Spices Research Centre, Bogra during September, 2013 to May, 
2014, to find out the effective management practice against leaf blight disease of bay leaf. For this, 
twenty four small sized (about 3-4 years old) bay leaf plants were selected for treatment application. 
All treatments were replicated three times in randomized complete block design. Advance bay leaf line 
was used for the experiment.  Eight management practice viz., T1: 5% water extract of eucalyptus 
leaves; T2: Tilt-250 EC @ 0.1% (Propiconazole); T3:Combi-2 @ 0.1% (15% Propiconazole + 15% 
Difenoconazole); T4 : Bavistin @0.1% (Carbendazim); T5 : Sunvit @ 0.3% (Copper Oxychloride); T6 : 
Nativo @ 0.05% (trifloxystrobin 25%+Tebuconazole50%); T7: Tilt-250 EC @ 0.1% (Propiconazole) + 
top dressing of MoP (200 g/pant) and  T8 : Control were included in this study. The experiment was 
laid out in Randomized Complete Block Design (RCBD) with three replications. Fungicides and 
botanical were sprayed 4 times at an interval of 15 days, started from disease initiation. MoP (200 
g/pant) was applied only one time during 1st spray with Tilt 250 EC. Among different treatments, Tilt-
250 EC performed better. The lowest (24.08)  number of diseased leaves/twig was recorded in T7 {Tilt-
250 EC +top dressing of MoP(200 g/plnt)}  and highest (100.20)  number of diseased leaves/twig was 
recorded in control plant. The highest (62.60 %) percent of disease incidence/twig was found in 
control plant and the lowest (11.42 %) disease incidence/twig was found in T7 treated plant. The 
highest (36.89%) disease incidence/plant was recorded in control plant and the lowest (16.00 %) 
disease incidence/plant was recorded in Tilt treated plant. The highest (34.99 %) leaf area 
diseased/plant was recorded in control plant whereas the lowest (8.54 %)leaf area diseased/plant was 
recorded in Tilt treated plant which was identical to Tilt+MoP . 

Betel Leaf  
Varietal Development 
Evaluation of bay leaf germplasm (Cinnamomum tamala) set-I 
This study was conducted at SRC, Bogra during kharif season, 2013 to identify best germplasm with 
higher yield and other desirable characters.  Medium aged (about 8-10 years old) bay leaf plants were 
taken as test crop. The experiment was laid out in RCB design with four replications and four different 
Bay leaf lines (CTB001, CTB002, CTB003, and CTB004) were evaluated to achieve the objective. 
The highest leaf length (15.50cm) highest leaf breath (5.7cm), lowest internodes distance (3.03cm, the 
highest leaf thickness (0.70mm), highest dry matter (52.79%), highest petiole length (1.32cm) and the 
lowest disease incidence (6.75%) was recorded from CTB004 and the highest leaf yield (wet/green) 
(35.02kg/plant/year) was obtained from CTB004. 

Evaluation of bay leaf germplasm (set-II) 
The experiment was carried out at spices research sub-station, BARI, Jaintiapur, Sylhet from July, 2013 
to May, 2014 with three germplasm (CTJAI 001, CTJAI 002 and CTJAI 003) of bay leaf as treatment. 
The plants were of about same age. At the beginning of the experiment the plants were rejuvenated by 
pruning of dead and diseased branches, freed them from parasitic plants, algae and lichen. A wide 
variability was observed in different parameters such as pungency and size of leaf, yield, pest and 
diseases infestation among the germplasm studied. CT Jai-001 was superior with biggest leaf followed 
by CT Jai-003.  Among the accessions CT Jai-001 also gave highest yield but leaf aroma was higher in 
CT Jai-003. Termite and mite was found in every germplasm which was removed by chemicals. Leaf 
spot and tip blight was found in every plant and cured by applying fungicide 

Management of leaf blight (grey leaf spot) disease of bay leaf (Cinnamomum tamala) 
This experiment was conducted at Spices Research Centre, Bogra during September, 2013 to May, 
2014, to find out the effective management practice against leaf blight disease of bay leaf. For this, 
twenty four small sized (about 3-4 years old) bay leaf plants were selected for treatment application. 
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All treatments were replicated three times in randomized complete block design. Advance bay leaf line 
was used for the experiment.  Eight management practice viz., T1: 5% water extract of eucalyptus 
leaves; T2: Tilt-250 EC @ 0.1% (Propiconazole); T3:Combi-2 @ 0.1% (15% Propiconazole + 15% 
Difenoconazole); T4 : Bavistin @0.1% (Carbendazim); T5 : Sunvit @ 0.3% (Copper Oxychloride); T6 : 
Nativo @ 0.05% (trifloxystrobin 25%+Tebuconazole50%); T7: Tilt-250 EC @ 0.1% (Propiconazole) + 
top dressing of MoP (200 g/pant) and  T8 : Control were included in this study. The experiment was 
laid out in Randomized Complete Block Design (RCBD) with three replications. Fungicides and 
botanical were sprayed 4 times at an interval of 15 days, started from disease initiation. MoP (200 
g/pant) was applied only one time during 1st spray with Tilt 250 EC. Among different treatments, Tilt-
250 EC performed better. The lowest (24.08)  number of diseased leaves/twig was recorded in T7 {Tilt-
250 EC +top dressing of MoP(200 g/plnt)}  and highest (100.20)  number of diseased leaves/twig was 
recorded in control plant. The highest (62.60 %) percent of disease incidence/twig was found in 
control plant and the lowest (11.42 %) disease incidence/twig was found in T7 treated plant. The 
highest (36.89%) disease incidence/plant was recorded in control plant and the lowest (16.00 %) 
disease incidence/plant was recorded in Tilt treated plant. The highest (34.99 %) leaf area 
diseased/plant was recorded in control plant whereas the lowest (8.54 %)leaf area diseased/plant was 
recorded in Tilt treated plant which was identical to Tilt+MoP. 

Study of the genetic diversity of betel leaf 
This experiment was conducted at SRC, Bogra during July, 2013 to April, 2014 to select promising betel 
leaf germplasm for releasing a variety. Twenty three different betel leaf genotypes (BL 001, BL 002, BL 
003, BL 004, BL 005, BL 006, BL 007, BL 008, BL 009, BL0010, BL 0011, BL0012, BL 0014, BL 
0015, BL 0016, BL 0018, BL 0019, BL 0020, BL 0021, BL 0022 and BL 0023) with BARI Betel leaf -1 
and BARI Betel leaf -2 (as check) were evaluated based on yield and other characters. The experimental 
field was designed in Randomized Complete Block design (RCBD). The cuttings were dibbed in the pits 
in April, 2010 about one month after pit preparation. D2 analysis of 23 betel leaf lines and analysis of 
variance were done. The lines were felt into five clusters. Intra-group distance appeared much smaller 
than the inter-group clusters. It suggests wider genetic diversity among the genotypes of these clusters. 
Intra-cluster distances varied from 0.4255 to 0.1825 comparatively, higher intra-cluster distances were 
observed in cluster III (0.305) and IV (0.4255). Inter-cluster distances ranged from 10.31 to 32.74. The 
maximum inter-cluster distance was observed between clusters I (0.000) and IV (32.74). Medium or 
intermediate distances were observed between clusters I (0.000) and III (26.15), II (10.31) and IV 
(32.74), I (0.000) and V (18.27). The lowest distance was shown between cluster III and IV. Clustering 
revealed instability due to low divergence and widely diverged clusters remains stable in different 
environment The highest mean values for leaf area (264.31cm2), vine growth/month (32.00cm), number 
of leaves/linear metre length of vine(17.67), length of leaf blade (17.36 cm), breadth of leaf blade (14.90 
cm), length of petiole (10.81 cm), internodes distance (7.91 cm), weight of leaf blade (4.97 g) and yield 
(8.83t/ha),  were observed in the same cluster I. This means genotypes included in this group are better 
for those parameters. The cluster I comprises only one line.  

Nutrient and Water management 
Effect of N, P and K on the yield and quality of betel leaf 
The experiment was conducted at Spices Research Centre, Shibganj, Bogra during kharif season 2013 to 
determine optimum dose of N, P and K in combination with organic and inorganic source and to assess the 
effect of N, P and K on the yield and quality of betel leaf. The land was medium high and the soil was silty 
loam in texture. The experiment was laid out in a Randomized Complete Block Design with three 
replications. Different fertilizer doses viz. N = 0, 50, 100, 150 kg/ha, P = 0, 22, 44 kg/ha and K= 0, 21, 42 
kg/ha were considered as treatment. The treatment combinations were T1 = N0P0K0, T2 = N0P22K21, T3 = 
N50P22K21, T4 = N100P22K21, T5 = N150P22K21, T6 = N150P44K21, T7 = N150P44K42, T8 = N100P0K21, T9 = 
N100P44K21, T10 = N100P22K0 and T11 = N100P22K42. The total amount of N as per treatment was top dressed 
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in 8 equal splits at 45 days interval. The sources of N were 50% from Urea and 50% from mustard oil cake.  
The cuttings were planted in the pit on 11 April, 2013 about one month after pit preparation. Betel leaf 
advanced line BL-018 was used as a test crop. The highest leaf yield (59000 bira/ha, I bira=80 leaves) was 
obtained from the treatment T11 = N100P22K42 which was identical to T9 = N100P44K21 (55370 bira/ha) and T4 
= N100P22K21 (51590 bira/ha). The lowest leaf yield (26030 bira/ha) was recorded from T1 = N0P0K0. 

Black Pepper  
Cultural management 
Studies on multiplication methods of black pepper (Piper nigrum l.) var. jaintia gol morich for 
extending production area in north eastern hilly region of bangladesh 
The experiment was conducted at Spices Research Sub-station, Citrus Research Station, Bangladesh 
Agricultural Research Institute, Jaintiapur and Sylhet to evaluate different multiplication methods of black 
pepper. Semi-hardwood cuttings of black pepper (var. Jaintia gol morich) were prepared in 2012 and kept 
for rooting and served as base material. The rooted cuttings were used for planting on different treatments. 
The experiment consists of four treatments viz. T1=Bamboo split method, T2=Soil mound method, 
T3=Serpentine method and T4=Traditional Method. The experiment was laid out in a randomized 
complete block design and each treatment was replicated four times with a unit of five. In bamboo split 
method, split halves of bamboo (1.5 m) septa at 30 cm interval were fixed at 45° angle on a strong support. 
For planting the cutting a trench of 45cm×30cm×2m was dug and filled with cow dung, soil and sand 
mixture (1:1:1). Rooted cuttings were planted at 20 cm spacing during March 2013. Lower portion of the 
bamboo were fixed in soil. In soil mound method, a soil mound of 2.5 m x 0.60 m (45° angle) of 2 m 
length was prepared using locally available soil. In the upper layer of 5 cm of soil mound, well 
decomposed cow dung was mixed @ 1 kg/sqm and rooted cuttings were planted at the base of soil mound 
at 20 cm spacing during March 2013. For planting the cuttings, a trench of 0.3 m × 0.3 m × 1.0 m was 
opened and filled with cow dung, soil and sand mixture (1:1:1). In serpentine method, for planting the 
rooted cuttings, a trench of 0.3 m × 0.3 m × 1.0 m was opened and filled with cow dung, soil and sand 
mixture (1:1:1). As the cutting produces nodes poly tub 25cm×10cm was kept under each node and kept 
contact with soil by the help of forceps like coconut leaflet midrib. This process was repeated continuously 
as the vine elongates. In traditional method, mature runner shoot was selected from vines and four-node 
cuttings were prepared and planted in polythene bags of 4" x 6" filled with potting mixture.  
The mean length of vines after 3 months of planting varied from 1.17 m in serpentine method to 1.92 m 
in soil mound method the difference was statistically significant. Similarly, the number of roots 
produced/node also varied significantly from 2.81 to 3.93 in these treatments. Root productions in soil 
mound method were superior over other methods. The number of branches were non significant among 
various treatments. Maximum numbers of cuttings per harvest (18.41) as well as per year (73.50) were 
obtained from soil mound method which was statistically superior over the rest treatments. The least 
number of cuttings per harvest (9.7) and per year (38.8) were found from serpentine method. The 
cuttings with single node prepared from the vines harvested from different treatments were used for 
planting in poly tubs and compared with cuttings from conventional method for their success. The 
bamboo split method was significantly superior (90.95%) over traditional method (62.86%). 

Dill  
Nutrient and water management 
Effect of N, P and K on the growth and yield of dill (Anethum graveolens L.) 
The experiment was carried out at the research field of Spices Research Centre, Shibgonj, Bogra during 
rabi season, 2013-2014 to determine the standard fertilizer dose and obtaining higher yield of dill (local 
dill line. The experimental site situated at 24°51 ′ N latitude and 89°22 E longitudes belongs to the AEZ-3: 
Tista Karatoa flood Plain. (FAO, 1988)). It has sub-tropical climate with an average annual rainfall of 
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237.13 mm. The soil, having PH 6.2.  There were 11 treatment combinations. These are T0(N0P0K0) , 
T1(N70P25K50),  T2(N90P25 K50) ,  T3(N110P25K50) , T4(N70P35 K50) ,  T5(N90P35K50) , T6(N110P35K50) , T7(N70P45 
K50) , T8(N90P45 K50) , T9(N90P35 K70 ) and  T10(N90P45K90).  A blanket dose of 10 kg S, 2 kg B, 4 kg Zn, and 
5 ton cowdung/ha was used. The experiment was laid out in a randomized complete block design with 
three replications. The crop was sown on 21 November 2013 and  was harvested on 28 March, 2014. The 
maximum seed yield (2.67 t/ha) was achieved from the treatment T5( N90 P35 K50 kg/ha) and the lowest 
from the control treatment. The yield benefit for the best treatment over the control was 190.22%. 
Response of N was more pronounced in comparison to P and K. The yield increased linearly with 
increasing rates of N up to 90 kg/ha, P up to 35 kg/ha and K up to 50 kg/ha and thereafter decreased. The 
highest net return (Tk. 59725/ha) and benefit cost ratio (2.27) was also obtained from the same treatment 
(T5). Overall results revealed that application of T5 ( N90 P35 K50 kg/ha) along with a blanket dose of 2 kg 
B, 4 kg Zn and 5 ton cowdung/ha appears to be the best treatment for maximizing the seed  yield of dill. 

All spices 
Post-harvest technology 
Development of drying technique of all spice (Pimenta dioica) leaves 
The study was conducted in the laboratory of spices research center of Bangladesh Agricultural Research 
Institute, Shibgonj, Bogra. This was concerned with the kinetics of dehydration of All Spice (Pimenta 
dioica) leaves and development of All Spice products. Drying was done in two different ways: firstly, in a 
micro oven drying at constant temperature (600 C) and secondly, by sundrying (250 C).Drying  time were 
24 and 72 hr for oven and sun drying. In oven drying the leaves were covered with brown paper. In sun 
drying the leaves were dried using wooden box which bottom was covered with net. When the leaves were 
become crispy, it were collected and made powder using grinding machine. The powder stored in different 
air tied container for alternative use of nutmeg, cinnamon and cloves. The effects of treatments, packaging 
materials and storage time on the keeping quality of the allspice powder were evaluated.   
From Table-1 it is found that sun dried powder gave higher rehydration ratio (RR) than oven dried 
powder. For example , the RR is 1.59 for sun dried powder while RR is only  1.04 for oven dried 
powder. It is also seen that another important parameter CR ratio is found to be higher for sun dried 
powder (1.59) followed by oven dried powder (1.04). The observed higher RR value as well as CR for 
sun dried powder compared to oven dried powder may be attributed to chemical and physical changes 
due to temperature, rate of drying etc.  
Colour, Pungency, Cripness and overall acceptability of all spice powder are presented in Table-2. It 
has been observed that sun dried powder showed colour: moderate liking, pungency: like very much, 
Crispness: good, on the other hand oven dried powder showed colour: Like very much, pungency: like 
moderately, Crispness: good. But both the products were equally acceptable. The difference between 
sun and oven dried powder in respect of colour and pungency may be attributed to temperature, drying 
time etc. 
Table-1 Drying parameter of different drying system 

Drying 
method 

Sample 
condition 

Drying 
temperature 

Dehydration ratio Rehydration ratio CR 

Sun Fresh leaves 600 C 1.24 1.98 1.59 
Oven Fresh leaves 25-300 C 1.69 1.76 1.04 

Table-2 Different sensory attributes of dehydrated all spice powder 
 Sensory attributes 

Drying method Colour Pungency Crispness Overall acceptability 
Sun Like moderately Like very much Good Acceptable 

Oven Like very much Like moderately Good Acceptable 

 



 
 
 
VEGETABLE CROPS 
Tomato  
Varietal Improvement (Open pollinated)  
Evaluation of multiple disease tolerant AVRDC tomato lines 
The study was conducted at the experimental field of Olericulture Division, Horticulture Research 
Centre, BARI, Gazipur during the winter season of 2013-14. Thirteen AVRDC lines were grown to 
evaluate multiple disease tolerance. Significant variation was observed among the lines in respect of 
different characters studied. A wide range of variation in number of fruits per plant was observed 
which varied from 26.67 to 41.67 and average fruit weight also varied from 64.00 to 99.0 g. Maximum 
fruit yield per plant and per hectare was obtained from the line AVTO1229 (3.53 kg/plant; 106.02 t/ha) 
followed by AVTO1316 (3.49 kg/plant; 104.63 t/ha) and AVTO1317 (3.32kg/plant; 99.50 t/ha). There 
was no virus infestation in all the lines except BARI Tomato 15 and BL982. The line AVTO1316, 
AVTO1229, AVTO1317, AVTO1218 and AVTO1228 were virus tolerant and also gave higher yield.  

Evaluation of tomato lines at early and late winter 
The experiment was conducted at the experimental farm of Olericulture Division, Horticulture Research 
Centre, BARI during 2013-2014 with nine tomato varieties/lines to evaluated their performance at early 
and late winter season. At early and late winter the line C51 showed earliness (16 day and 18 days, 
respectively) and others were at per while range was (22-31days) while BARI Hybrid Tomato 3 and 
BARI Hybrid Tomato 8 took longest time (31-32 days). There was no significant difference in days to 
harvest and harvest duration. At early and late winter harvest duration range was 42-67 and 29-39 days 
respectively. At early and late winter plant height range was almost similar. Range of fruit length and 
breadth were 3.70-5.36cm and 4.06-6.0cm at early and 3.30-5.26cm, 3.73-5.53cm at late winter 
planting. At early winter number of fruit per plant was comparatively higher than late winter. The line 
WP7 produced maximum number of fruit at early winter (32.37) but at late winter the highest no. of 
fruit (19.27) was recorded from the line C71. At early winter BARI Hybrid Tomato 3 produced the 
heaviest fruit (83.37g) and at late winter same variety produced the heaviest fruit (96.20g). BARI 
Hybrid Tomato 3 (1.67kg) and BARI Tomato15 (1.77kg) produced the highest fruit yield at early 
winter while the line C51 (914.40g), produced the highest fruit yield per plant followed by WP7 
(835.50g) at late winter. Same trend was observed in calculated per hectare yield. Total soluble solid 
was almost same in both the time. Considering sowing time, yield and other horticultural traits the line  
WP7 and BARI Hybrid Tomato 3 seemed to be suitable for both planting time, beside this BARI 
Tomato 15 for early winter and the line C51 and C71 were suitable for late winter. Moreover, BARI 
Hybrid Tomato 8 may be selected for earliness and bigger size fruit. 

Advanced yield trial of tomato lines for processing 
An advance yield trial (AYT) of four processing tomato lines of AVRDC were evaluated with check 
BARI Tomato 3 at the experimental field of Olericulture Division, Horticulture Research Centre 
(HRC), BARI, Gazipur during the winter season of 2013-14. Satisfactory fruit yield per plant was 
recorded from the all GPT lines which ranged from 2.28 to 3.63 kg. The highest fruit yield per hectare 
was obtained 77.23 tons from the line GPT017 followed by GPT009 (71.04 tones). All the AVRDC 
lines showed good shelf life that was ranged from 7-10 days. Virus infection percentage was nil in the 
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experiment field. One of the main criteria of processing tomato is viscosity, which ranged from 2.50 to 
3.70 Cp in GPT lines while highest value (7.05 Cp) showed by BARI Tomato 3. All the AVRDC lines 
may be recommended for regional yield trial (RYT) to assess the yield potentiality and adaptability in 
different agro-ecological zones of Bangladesh. 

Advanced yield trial of Ty gene inserted tomato lines for yield and diseases resistance  
An advance yield trial (AYT) of five selected potential tomato lines of AVRDC with check BARI 
Tomato 15 was conducted at the experimental field of Olericulture Division, Horticulture Research 
Centre (HRC), BARI, Gazipur during the winter season of 2013-14 to develop high yielding and disease 
resistant tomato variety. The highest fruit yield per plant was recorded from the line SL0008 (4.34 kg) 
followed by BARI Tomato 15 (3.37 kg).  The line SL008 also showed good shelf life (22 days). 
Maximum fruit yield (83.40 t/ha.) was obtained from the line SL-0008. No virus infection was found in 
tomato lines during studied period. All the lines may be recommended for regional yield trial (RYT) to 
assess the yield potentiality and adaptability in different agro-ecological zones of Bangladesh.  

Advanced yield trial of Ty gene inserted cherry tomato lines for yield and diseases resistance 
An advanced yield trial of two selected cherry tomato lines of AVRDC and one advance cherry tomato 
line BARI Tomato 11 with check was conducted at the experimental field of Olericulture Division, 
Horticulture Research Centre (HRC), BARI, Gazipur during the winter season of 2013-14 to select 
potential cherry tomato lines for high yielding and disease resistance. The highest fruit yield per plant 
was recorded from the line SL0012 (3.77 kg) followed by SL0011 (3.57 kg).  Maximum fruit yield per 
hectare (86.38 tones) was obtained from the line SL0012. Long shelf life was observed (22-31 days) in 
all the cherry tomato lines. No virus infection was found in tomato lines during studied period. The 
selected lines may be recommended for regional yield trial (RYT) to assess the yield performance at 
different agro ecological zones of Bangladesh. 

Adaptive trial of SVATNet tomato lines 
The experiment was conducted at the experimental field of Olericulture Division, Horticulture 
Research Centre, BARI, Gazipur during the winter season of 2013-14 to evaluate SVATNet tomato 
lines. Ten tomato lines collected from SAARC countries were used as planting material. There was 
significant variation among the lines in respect of different characters studied. Considering the growth 
pattern, two lines viz. STM001, STM002 have been selected as semi-indeterminate. A wide range of 
variation in number of fruits per plant was observed which varied from 28.33 to 47.00, while the 
average fruit weight also varied from 57.33 to 97.00 g. Fruit yield per plant varied significantly and it 
ranged from 2.10kg/plant to 3.59 kg/plant. There was significant variation in fruit yield per hectare, 
highest fruit yield was found from STM006 (94.95 t/ha) and followed by STM008 (91.79 t/ha) and 
minimum fruit yield was found from BARI Tomato 15. On the basis of yield, yield contributing 
characters and virus infestation, five lines viz STM006, STM008, STM009, STM004 and STM001 
were selected for further evaluation. 

Regional yield trial of selected beta carotene rich tomato lines 
Regional yield trial (RYT) of selected three beta-carotene rich tomato lines with BARI Tomato 7 as 
check was conducted at seven RARS and ARS and at the experimental field of Olericulture Division 
of HRC, BARI during winter season of the year 2013-14 to develop β-carotene rich tomato variety. 
The highest fruit yield per plant was recorded from the line GBT037 (3.69 kg) and closely followed by 
GBT056 (3.57 kg). Maximum fruit yield per hectare was obtained 70.23 and 68.32 tons from the lines 
GBT053 and GBT037, respectively. The highest quantity of beta carotene (72.22 µg) was recorded 
from the line GBT056 and the lowest quantity from BARI Tomato-7 (41.06 µg). The lowest virus 
infection was observed in GBT037 (4.16%), while the highest (18.05%) was recorded from the tomato 
variety BARI Tomato 7. The line GBT056 exhibited the highest mean yield (59.47 t/ha) over locations 
having the lowest virus infection (5.70%) with good adaptability.  
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Regional yield trial of selected semi-indeterminate tomato lines 
A regional yield trial of two selected semi-indeterminate type tomato lines with BARI Tomato 14 as 
check was conducted at four RARS and at the experimental field of Olericulture Division, HRC, BARI 
during winter season of 2013-14 to develop semi-indeterminate tomato variety. The highest fruit yield 
per plant was recorded from BARI Tomato 14 (6.62 kg) and the lowest from the line GWT052 (4.01 kg). 
Maximum fruit yield per hectare (72.66 tons) was obtained from the line GWT043 and the lowest yield 
(69.31 tones) was recorded from the line GWT052. The lowest degree of virus infection was observed in 
BARI Tomato-14 (6.50%), while the highest (10.35%) virus infection was recorded from the line 
GWT052 at later stage of crop. Harvesting duration ranged was from 46-48 days. Over the locations, 
highest mean yield of 56.63 t/ha were recorded from the line GWT043 and the line GWT052 fielded 
51.54 t/ha having lower virus infection (6.33 to 9.02%) with good adaptability in different location.  

Regional yield trial of advanced lines of tomato in winter 
The study consisting of four lines of tomato and BARI Tomato 14 as a check variety was conducted at 
Gazipur, Ishwardi and Potuakhali in the winter season of 2013-14 to select suitable lines of tomato with 
high yielding ability, better quality and wide adaptability across the country. The lines were similar for 
their response to marketable fruits per plant (MF/Pl), average fruit weight (AvFtwt) and marketable yield 
per hectare (MY/ha). All the lines had higher MF/Pl (30-49) than the check variety (27). AvFtwt was 
lower in all the lines (80-93.3 g) than the check variety (97.6 g). Of these, one line AVTOV 1010 had 
higher AvFtwt at Gazipur and Potuakhali locations (100 g and 60.7 g, respectively) than the check 
variety (93.3 and 53.6 g, respectively). All the lines produced higher yield (64.6-96.6t/ha) than the check 
variety (64.0t/ha). The line AVTOV 1010 was maximum yielder at Gazipur and Ishwardi locations 
(107.3 and 44.8 t/ha respectively). Among the lines, AVTOV 1010 was highly resistant (HR) (0.0% 
incidence) to virus disease and three other lines are resistant (R) (5.6-25% incidence), while the check 
variety was moderately resistant (31% incidence) under field condition. Considering yield, yield 
contributing characters and virus incidence two lines AVTOV 1005 and 1010 were found promising.  

Varietal Improvement (Hybrid) 
Hybridization of winter tomato for hybrid variety development (Set-I & II) 
A crossing work on two sets of tomato inbreeds (each set contains nine parents) was done at the 
experimental farm of HRC, BARI, Gazipur during the winter season of 2013-14 to produce F1 tomato 
seeds for heterosis study in the following years. Crossings were made following half diallel fashion. 
The seeds of crossed (F1) along with parents were collected and preserved for next year evaluation. 

Evaluation of summer tomato hybrids of AVRDC 
Eight hybrids of summer tomato developed by AVRDC were evaluated on June to September of 2013 to 
observe the heat tolerance potentiality, disease reaction and yield under field conditions. The experiment 
was laid out in RCB design with three replications. The crop was protected from rain providing 
polythene tunnel. The number of fruit in each plant was the indicator, it was observed that the highest 
number of fruits were recorded in BARI Hybrid Tomato 8, but in AVRDC lines 15.6 fruit were found in 
CLN 3864 and 15.3 fruits were in CLN 3860. The highest average single fruit weight was recorded in 
CLN 3850 (68.9 g) followed by CLN 3916(67.9 g), which also reflected on yield per plant. The tallest 
plant (169.6 cm) was recorded from AVRDC line CLN 3859 and the shortest (134.7 cm) was in CLN 
3906.  So far AVRDC lines did not show virus symptom. Considering the fruit yield and TSS (%) the 
lines CLN 3850, CLN 3916 and CLN 3864 may be selected for further evaluation under field condition. 

Development of inbred tomato lines through segregating population 
Nine winter tomato F4 populations were evaluated at the experimental farm of HRC, BARI during 
winter season of 2013-14 to select desirable segregants from segregation of F3 populations. Among 
the tested lines, five lines (single plant selection) were selected and among these selected segregants 



 Vegetable Crops 128 
GWT 102-3-1-2-8 gave the highest yield (4.35 kg) and closely followed by the yield 4.10 kg and 
4.01were exhibited by the individual segregants GWT 102-3-3-11-7 and GWT 102-2-1-12-5, 
respectively and five segregants were selected for further evaluation in following year. 

Studies on the combining ability and heterosis in tomato 
A study on combining ability and heterosis of nine parents and their 45 crosses (half diallel) was 
conducted at the experimented field of Olericulture Division, HRC, BARI during winter season of 
2013-14 to evaluate the performance of the selected hybrids. The GCA and SCA effects of parents, 
their crosses and percent heterosis over better and mid parent were recorded.  Considering, earliness, 
fruit size & shape, color, quality, TSS, number of seeds per fruit, level of virus tolerance and fruit 
yield per plant, 10 hybrids were selected for performance study in the following year.  

Advanced yield trial of summer tomato hybrids of AVRDC 
Three advanced hybrids of summer tomato developed by AVRDC were evaluated on May to 
September of 2013 to observe the heat tolerant potentiality and yield under field condition. The 
experiment was laid out in RCB design with three replications. The crop was protected from rain with 
polythene tunnel. The tallest plants were recorded in the line CLN3792. Fruit setting was the important 
character of summer tomato and the highest number of fruits was recorded from CLN 3791 among the 
advanced lines. The longer types of fruits were recorded in CLN3735 and round fruit was observed in 
CLN3791. The locule number also varied significantly and 3 cavities was observed in line CLN 3735 
and other two lines possess 4 locules. The line CLN 3735 produced little sour fruits, and the other two 
lines possessed the highest amount of TSS (%). The fruit yield was highest in the line CLN 3791 and 
the lowest in the CLN3735 and CLN3792. Considering the yield and yield contributing characters all 
the lines were proposed for RYT.  

Regional yield trial of hybrids of tomato in winter 
The study with four hybrids and BARI Hybrid Tomato 5 as a check variety was conducted at five 
locations viz. Gazipur, Ishwardi, Jamalpur, Potuakhali and Thakurgaon in the winter season of 2013-
14 to find out high yielding ability, better quality and wide adaptability tomato. The test hybrids were 
similar for their response to marketable fruits per plant (MF/Pl), average fruit weight (AvFtwt), and 
marketable yield per hectare (MY/ha). MF/Pl varied from 26 (W11Hybrid 33) to 42 (WS11Hybrid 1) 
at combined data while it ranged from 19-68 across the locations. Three test hybrids WS11Hybrid 1, 
W11Hybrid 35 and W11Hybrid 37 had higher MF/Pl (31-42) than the check variety (30) at combined 
data. AvFtwt was higher in three hybrids W11Hybrid 33, 35 and 37 (98.6, 111.1g) than the check 
variety (85.5g) at combined data. All the test hybrids produced higher yield (78.4-92.3 t/ha) than the 
check variety (73.2t/ha) at combined data. W11Hybrid 35 always gave higher yield (75.9-142.8 t/ha) 
than the rest of the hybrids including check in almost every location. All the hybrids including check 
variety were resistant to virus disease (5.7-22.2% incidence) while W11Hybrid 33 was moderately 
resistant (MR) (34% incidence) under field condition. The hybrids W11Hybrid 33 and 35 were good 
for taste. Considering MF/Pl, AvFtwt, MY/ha, virus reaction and organoleptic taste three hybrids, 
hybrid 33 and 35, 37 were found promising as variety and recommended for 2nd year regional yield 
trial for confirmation of the result. 

Regional yield trial of hybrids of tomato in summer 
The study consisting of three hybrids and BARI Hybrid Tomato 4 as a check was conducted at Gazipur and 
Potuakhali in the summer season of 2012-13 to select suitable hybrids with higher yield, better quality and 
wider adaptability across the country. Marketable fruits per plant (MF/Pl) varied from 15 (WS11Hybrid 2) 
to 21 (WS11Hybrid 3) when data of different locations was combined. It ranged from 8-30 across the 
locations. Two hybrids WS11Hybrid 3 and 14 had higher MF/Pl (19-21) than the check variety (16) at 
combined data. AvFtwt was much higher in all the test hybrids (63.8-67.8g) than the check variety (48g) 
when the data of both locations were combined. All the test hybrids produced higher yield (33.2-39.8t/ha) 
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than the check variety (28.6t/ha) at combined data. Among the test hybrids, hybrid WS11Hybrid 14 
produced maximum yield (39.8t/ha) which was closely followed WS11Hybrid 3 (39.0t/ha). All the hybrids 
including check variety were resistant to virus disease (4.9-24.7% incidence) under field condition. Check 
variety had higher incidence (24.7%) while test hybrids lower (4.9-7.2%). Incidence of bacterial wilt was 
much lower in the test hybrids (0.0 to 14%) than the check variety (42%). Considering all the parameters 
studied two hybrids, WS11Hybrid 3 and 14 were found promising as summer variety and recommended for 
2nd year regional yield trial for confirmation of the result.  

Disease Management 
Screening of tomato germplasm resistant to bacterial wilt 
Screening of tomato germplasm resistant to bacterial wilt was conducted at Plant Pathology Section, 
HRC, BARI during winter 2013-14. Twelve tomato accessions (STM-01, STM-02, STM-03, STM-04, 
STM-05, STM-06, STM-07, STM-08, STM-09, STM-10, STM-15 and BARI Tomato 14) were 
screened to find out bacterial wilt resistant source grown under artificial epiphytotic field conditions. 
Four accessions namely STM-03, STM -09, BARI Tomato 14 and STM -15 gave resistant reaction 
under Gazipur conditions. Six accessions of tomato were showed moderately resistant reaction to R. 
solanacearum and two lines were highly susceptible. 

Screening of tomato variety/line against root-knot nematode  
Screening of tomato variety/line against root-knot nematode was conducted at Plant Pathology 
Section, HRC, BARI during winter 2013-14. Twelve tomato varieties/lines (STM-09, STM-08, STM-
05, STM-07, STM-10, STM-15, STM-06, STM-01, STM-03, STM-04, STM-02 and STM-14) were 
tested in a nematode infested sick bed for their resistance to root- knot nematode. Among them, two 
lines (STM-01 and STM-9) showed moderately resistant reaction, three moderately susceptible, two 
susceptible and five highly susceptible to root knot nematode. 

Screening of tomato germplasm for resistant to tomato yellow leaf curl virus disease 
An experiment was conducted at Plant Pathology Section, HRC, BARI during winter 2013-14 
cropping season to find out resistant tomato germplasm against tomato yellow leaf curl virus disease. 
A total of twenty one tomato germplasms were evaluated. Among them, five germplasm SL-003, SL-
012, SL-009, SL-001 and SL-011 did not show any TYLCV symptom, while BARI Tomato-7 and 
GBT-056 were severely infected. GWT-043, TLB-182, GPT- 009, GPT-0015, LEE-009 showed 
resistant to moderately resistant reaction and the rest of the germplasm showed susceptible to highly 
susceptible reaction. The germplasm GWT-052, GPT-009, SL-003, SL-012, SL-010 and GBT-037 
performed better in respect of yield. Considering both disease and yield data GPT-009, SL-003, SL-
009, SL-012, SL-011 and LE-009 were selected for further trial.  

Management strategies for Pythium diseases of summer tomato 
The experiment was under taken in seed bed nursery and main field with summer tomato at HRC, BARI, 
Gazipur to suggest better management practices of Pythium disease in summer tomato. Application of 
Tricho-compost @ 500 g /m2 + Tricho-leachate 300 ml/m2 and mustard oil cake @ 100 g /m2 + talc base 
Trichoderma @ 5 g/m2  increased the number of seedlings 49.79% and 37.88%,  respectively and reduced 
the mortality of seedling 70.77% and 61.54%, respectively. In main field, both of the IPM package 
increased number of fruits and yield of fruits, and reduced fruits rotten. Soil incorporation of ¾ Chemical 
fertilizer + Root deeping in Bordeaux mixture +Tricho-compost @ 12 kg/ tunnel +foliar spray of Tricho-
leachate + Pheromone trap for Helicoverpa + hand picking of insect (IPM package 1) and  Chemical 
fertilizer + Mustard oil cake (MOC) @ 3.00 kg/ tunnel + talc base Trichoderma @ 300 g/ tunnel + foliar 
spray of Tricho-leachate + Pheromone trap for Helicoverpa + hand picking of insect (IPM package 2) 
reduced 66.71% and 57.14% Pythium rot, respectively and increased yield 30.45 % and 28.21 %, 
respectively. The maximum disease and the minimum yield recorded in un-amended control treatment.    
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Postharvest Management  
Effect of 1-methylcyclopropene on enhancing postharvest life of breaker-turning tomato at 
ambient storage condition 
The effect of aqueous 1-methylcyclopropene (1-MCP) on ripening and postharvest quality of tomatoes 
(Solanum lycopersicum L.) of ‘BARI Tomato-14’ was investigated to find out the effect 1-MCP on 
ripening related changes of fresh tomato at ambient, storage temperature and relative humidity.  Tomato 
fruit at the breaker-turning stage were harvested and immersed in aqueous 1-MCP at 0, 100, 200 and 300 
µg L-1 for 10 min, fan-forced air-dried, placed into 1% perforated low density polyethylene bags and then 
stored at ambient room condition (27 ± 1 °C and 65 ± 5% RH) for ripening over 12 days. Respiration, 
tissue softening, surface colour development and rate of ascorbic acid decrease were delayed in fruit 
exposed to aqueous 1-MCP. However, delay of ripening was concentration depended, with maximum 
inhibition in response to 10 min immersion occurring at higher concentrations of 200 and 300 µg L-1. 
The rate of respiration was strongly suppressed in tomatoes treated with higher concentrations of 1-MCP 
compared with control and 100 µg l-1 1-MCP treated fruits. Moreover, changes in tissue firmness, 
ascorbic acid content and surface hue of fruit treated with 1-MCP significantly delayed and consequently 
extended at least nine days extra storage life compared to control fruit. The control fruits, on the other 
hand, were completely ripened after four days of storage, when the surface hue, tissue firmness and 
ascorbic acid contents sharply decreased and reached to 46.4, 0.07 N and 20.9 mg 100g-1, respectively. 
The results demonstrate the efficacy of relatively short exposure to aqueous 1-MCP on tomato fruit 
ripening and imply prospects for the postharvest application of 1-MCP at 200 µg L-1 for prolonging the 
storage life of tomato fruit up to 12 days at 27 ± 1 °C and 65 ± 5% RH.  

Sponge Gourd  
Varietal Improvement  
Advanced yield trial of sponge gourd lines 
Nine selected sponge gourd lines were grown at Olericulture Division, HRC, BARI, Gazipur to 
evaluate their yield performance. The significant variation was found for all the response variables 
(P<0.05) except days to 1st male flower open. The lowest node for male flowering were in LC 9-2-4 W 
(8.53)  followed by LC 1-7-1-8 (9.17), LC 1-1 (9.33). Among lines LC 3-8-10-produced maximum 
number of marketable fruits per plant (76.39) and followed by LC 1-1 (65.67) and LC 2-1 (65.33). The 
fruit yield per plant was highest in the LC 3-8-10-5 (15.96 kg) followed by LC 2-1 (12.23 kg) and LC 
1-1 (12.20 kg). Considering marketable fruit number per plant, marketable fruit yield per plant and 
fruit diameter LC 3-8-10-5, LC 2-1 and LC 1-1 found more promising. 

Snake gourd 
Varietal Improvement  
Collection and evaluation of snake gourd germplasm 
An evaluation of eleven genotypes of snake gourd was conducted at farm of Olericulture Division, HRC, 
BARI, Gazipur during the summer season of 20013-14 for development of OP and hybrid variety using 
these diverse parents. The germplasm BD 1630 took the minimum days to first female flowering opening 
as well as insignificant differences with minimum days required to first harvest (51.33 days and 67.33 
days, respectively), also produced the maximum fruit number per plant. The BD-4447produced the 
longest fruit (40.62 cm). The line BD 4441 gave significantly higher yield per plant (11.53 kg) followed 
by BD 1630 (11.18 kg) and BD 1636 (9.00kg). The snake gourd genotypes BD 1630, BD 1636, BD 
4441and BD-4447 were found promising for earliness, high yield and longest fruit type. 
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Pointed gourd 
Pest Management 
IPM package for pointed gourd production 
IPM package for pointed gourd was tested at farmers practices during winter season of 2013-14 at 
Shahajahanpur, Bogra to reduce soil borne diseases and increase yield of pointed gourd. Three IPM 
packages were compared. Both talc base Trichoderma + MOC and compost base Trichoderma + 
reduced amount of fertilizer along with IPM package suppressed the fruit fly infestation and soil borne 
disease infection including root-knot nematode,  and increased average yield of pointed gourd.  
Postharvest Management 
Quality and marketable life of selected gourd vegetables as affected Bt storage in zero energy 
cool chamber in hilly area of Bangladesh 
A study was undertaken for short term storage of gourd vegetables in the hilly area of Bangladesh. The 
experiment was undertaken to utilize and evaluate zero energy cool chamber for farm storage. The study was 
conducted in the fabricated cool chamber at Dolopara village of Banderban Hill District in the last week of 
May 2014. The chamber was designed and fabricated based on the principle of evaporative cooling. Teasle 
gourd, bitter gourd and snake gourd were taken as sample vegetables for conducting the experiment. The 
experiment was laid out in completely randomized design (CRD) including two factors with three 
replications. The factors were storage condition with two levels viz. ambient condition and zero energy cool 
chamber, and packaging technique with three levels viz. without bagging, 01% perforated polyethylene bag, 
and 1.5% perforated polyethylene bag in bamboo basket. The temperature and relative humidity were 
recorded at thrice in a day viz. morning (6.30am), afternoon (1.30pm) and evening (6.30pm). The cool 
chamber reduced wet bulb temperature at a range of 3.2-4.7oC, 3.6-4.6oC and 2.0-3.0oC at morning, 
afternoon and evening, respectively. It increased relative humidity ranged as 8-13%, 12-17% and 9-13% in 
morning, afternoon and evening. The physiological loss in weight of gourds was found higher at ambient 
condition than in zero energy cool chamber. The decay, spoilage and softening of the gourd vegetables were 
observed to be less in zero energy cool chamber. The marketability of gourds was better in cool chamber 
than at ambient storage. The highest marketable life was recorded 5.00, 6.00, and 7.67 days for teasle gourd, 
bitter gourd and snake gourd, respectively kept openly in bamboo basket inside cool chamber. The gourds 
kept in 1.5% perforated polyethylene bag inside cool chamber had also higher marketable life (4.67, 5.44 and 
6.90, respectively); however had not much effect on increasing marketable life at ambient storage. 

Cucumber  
Varietal Improvement  
Regional yield trial of selected cucumber lines 
The experiment was conducted with two selected cucumber lines including one commercial variety as 
check at three different locations across the country during February to June 2013 for their yield, 
quality and virus resistance. On an average, the line CS 0079 had the highest number of marketable 
fruit (15.41) per plant followed by CS 0080 (12.55). The corresponding average yield was also highest 
in CS 0080 (12.96 t/ha) followed by CS 0079 (12.62 t/ha) while the check variety obtained the lowest 
yield (8.83 t/ha). Both the lines (CS0080 and CS 0079) showed less susceptible to virus diseases. 
Considering yield, fruit colour, shape, size, virus incidence and insect infestation both the lines showed 
better performance than the check variety. 

Development of IPM package for cucumber production 
The study was conducted at the three location of farmers field at Gazipur, Bogra and Barisal with two 
selected cucumber lines together with two IPM production package and a control during March to 
August 2013 for their yield, yield contributing characters, quality and virus tolerance. The highest 
number of marketable fruit per plant (19.07) was observed from the package V2M2 (CS 0080 with 
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Poultry refuge @ 3t/ha + ½ chemical fertilizer). The same trends were followed at other two locations. 
Average highest yield (19.06t /ha) was also observed from the package V2M2 followed by the package 
V2M3 (CS 0080 +farmers practices). All the packages showed less susceptibility to different pest and 
virus disease except fruitfly. Considering yield, fruit colour, shape, size and pest & disease reaction, 
the treatment combination V2M2 showed best performance. 

Organic management and safe production 
Evaluation of cucumber lines under low-input organic practices using poultry refuse   
The study was conducted in the organic field of Olericulture Division. HRC, BARI to find out suitable 
cucumber genotypes which may give economic yield in the LISTA conditions during summer 2012. A 
total 20 genotypes were collected from farmers field and were evaluated. Four leaf stage seedlings were 
planted on 12 April 2012. Number of fruits per plant were ranged from 3 to 14. The lowest fruit was 
harvested from CS (O) 004 and the highest from CS (O) 009 followed by CS (O) 006 and CS(O)010. 
The biggest fruits was recorded in CS (O) 014 followed by  CS (O) 018 and CS (O) 020 and smaller fruit 
was in CS (O) 001. Yield of cumber per plant was recorded the highest in CS (O) 009 and the lowest in 
CS (O) 013. The qualitative characters like fruit skin color varied from green to light green, deep gren 
and stained green. The highest field duration ranged from 45 to 62 days. Considering the yield and other 
qualitative character, the cucumber  linesCS (O) 014, CS (O) 007, CS (O) 008, CS (O) 009, CS (O) 010 
and CS (O) 006 were selected for further improvement in the organic field. 

Disease Management  
Efficacy of chemicals and botanical in controlling powdery mildew of cucumber 
The experiment was conducted with cucumber lines CS 0080 at the research field of Olericulture 
Division, HRC, BARI during March-June, 2014 to study the efficacy of Neem oil, Baking soda, 
Thiovit, Water spray and the Control against cucumber powdery mildew disease. The field studies 
revealed that the Powdery mildew disease progression of cucumber was successfully arrested by all 
the treatments. Baking soda, Thiovit, and Neem Oil sprayed plots recorded 65.31, 58.50 and 53.84 
percent disease reduction respectively over control. Baking soda was found to be superior to other 
treatments in reducing the disease incidence. The highest yield (2.34 kg/plant) was recorded in backing 
soda sprayed plants followed by Thiovit, Neem Oil, sprayed plants. Therefore, beaking soda was 
effective contact fungicide for controlling powdery mildew of cucumber. 

Effect of vermicompost and cowdung on the yield of cucumber 
An experiment was conducted at HRC, BARI, Gazipur during 2013-2014 on cucumber to study the 
efficiency of vermicompost and cowdung along with chemical fertilizer on cucumber production and to 
determine the nutrient uptake as influenced by vermicompost along with chemical fertilizer. The experiment 
was conducted in RCB design with six treatments as T1: control; T2:  CF (100%); T3:  CD (5 t/ha) +CF 
(IPNS-based); T4:  VC (4 t/ha) + CF (IPNS- based); T5: CF (100%) + CD (5 t/ha) and T6: CF (100%) + VC 
(4 t/ha). The treatment T4 produced the better cucumber yield (28.39 t/ha) with maximum gross return of Tk. 
425850/ha but treatment T3 showed the most economically profitable dose in terms of MBCR (6.03). 

Squash  
Varietal Improvement (Open pollinated)  
Regional yield trial of squash lines 
Performance of four advanced squash lines along with a check Bulam House was evaluated to develop 
OP varieties having higher seed production ability. The experiment was conducted at three different 
locations throughout the country during winter season of 2013-2014. Among the test lines, the line CP 
0004 showed highest potentiality with respect to fruit number per plant (3.98). The corresponding 
yield was also highest against yield performance incase of CP 0004 (45.39 t/ha) followed by the check 
line Bulam house (44.73 t/ha). 
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Muskmelon 
Varietal Improvement  
Evaluation of selected muskmelon lines 
Seven muskmelon lines were grown to evaluate their yield performance. The experiment was 
conducted at the research field of Olericulture Division, Horticulture Research Centre, BARI 
during the season of 2013-2014. The line CM 0011-5 took the lowest days (23) to 50% female 
flower while the line CM-0014-3 took the highest days (29) and the line CM-0014-3 took the 
highest days (52) to harvest while the line CM-0011-5 took the lowest days (44) to fruit harvest. 
The highest number of fruits per plant (5.6) was recorded from the line CM-0011-5. Significant 
variation was observed in all traits accept fruit breadth, flesh thickness and TSS (%.). The highest 
fruit yield per plant (36.90) was recorded from the line CM-0014-3, followed by the lines CM 
0013-5 and CM 0013-6. Maximum TSS (%) was obtained from the line CM 0014-5 (5.0). 
Considering all the characters the lines CM- 0011-5, CM 0013-6 and CM 0014-3 were selected 
for advanced yield trial. 

Honey Dew Melon 
Varietal Improvement  
Effect of macha height on the growth and yield of honeydew melon  
A field experiment comprising four different macha (trellis) height viz., T1 = control (without 
support), T2 = Macha at 0.50 m, T3 = Macha at 0.75m and T4 = Macha at 1.00 m was conducted at 
the Agricultural Research Station, Raikhali, Chandraghona, Rangamati Hill District during 2013 
to find out the appropriate macha height for the growth and yield of honeydew melon (Chinal) in 
hill valley of Chittagong Hill Tracts. The number of node at 1st male (8.60) and female flowers 
(23.33) were higher in control. The maximum number of fruits (8.47) was found in T2 while the 
minimum (4.90) in control. The highest yield (30.95 t/ha) was observed in T2 and the lowest 
(19.33 t/ha) in control. 

Water Melon 
Varietal Improvement  
Evaluation of watermelon germplasm 
The study was conducted with 6 watermelon germplasm at the research field of Olericulture 
Division, HRC, BARI, Gazipur during November 2013 to April 2014 to evaluate their yield 
performance. The days to 1st male flower were earlier in WM 0037(33.7 days) and late in   WM 
0004 (43days). There was a significant difference in 1st female flowering and it was earlier in WM 
0037 (44.7 days) and late in WM 0004 (53 days). Days to 1st harvest was earliest in WM 
0040(82.3 days) and late in WM 0004(86.0days0. Fruit size was largest in WM0040 
(41.5x29.0cm) and small size fruit was found in WM 0038 (26.2x21.0 cm). The number of fruits 
was heighest in WM0004 (3 fruits /plants) and lowest in WM0036 (1.6 Fruits /plants). The edible 
portion was found higher in WM0040 (28.9x21.2cm) and lower in WM 0038 (16.0x12.3). There 
was a significance difference in skin thickness it was higher in WM00359 (1.2cm) and lower in 
WM0040 (0.70 cm). The yield per plants was higher in WM 004(13.1kg) and followed by 
WM0040 (11.1kg) and lower in WM0036 (5.5kg) .There was as significant difference in yield 
t/ha the heights yield was found in WM0004 (43.5t/h) which followed by WM0040 (36.9t/h) and 
lower in WM 0036 (18.5t/h). Considering earlines, fruit character, fruit shape, color and yield two 
germplasm were selected. 
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Hyacinth Bean  
Varietal Improvement  
Evaluation of early hyacinth bean lines 
An experiment was conducted at the farm of Olericulture Division, HRC, BARI, Gazipur during rabi 
season of 2013-2014 to evaluate early hyacinth bean germplasm including BARI Sheem 1 and BARI 
Sheem 7 as check. The test lines including check variety differed significantly for their response to all 
the traits. In case of days to 50% flowering, compared to the check, the line MZ Black 2 showed early 
flowering (53.67days) followed by BARI Sheem 7 (62.33 days). The highest number of pod/plot 
(1865) and pod weight/plot (16.50 kg) was recorded from the variety BARI Sheem 1 followed by the 
line MZ Black 2 (1706/plot and 14.47 kg/plot). The line MZ Black 2 produced the longest pod 
(12.77cm).The check variety BARI Sheem 1 gave the highest yield (20.62 t/ha) followed by the lines 
MZ Black 2 (18.10 t/ha) and CB 0091 (16.58 t/ha). Considering higher yield, earliness and quality of 
pods the lines MZ Black 2, CB 0160 and CB 0091 were selected for further evaluation to find out an 
early high yielding hyacinth bean variety. 

Regional yield trial of selected bold seeded hyacinth bean lines 
An evaluation trial was conducted with selected three advanced bold seeded hyacinth bean lines with a 
check variety BARI Sheem 4 at nine different locations of BARI research stations, during winter 
season of 2013-14 to observe their yield and yield potentiality and quality of green pod and green seed. 
On an average, the check variety BARI Sheem 4 obtained the highest green pod yield (18.73t /ha) 
which was followed by the line LPR 125 (17.76 t/ha). On the other hand, in respect of green seed 
yield, the highest yield was obtained from the advanced line CBR 204 (7.80t/ha) which was followed 
by the line LPR 125 (8.17 t/ha). Considering higher green pod yield as well as green seed yield the 
advanced lines CBR 204 and CBR 125 were selected for release as a bold seeded hyacinth bean 
variety. 

Regional yield trial of indigenous country bean lines 
An evaluation trial was carried out with advanced hyacinth bean lines with a check variety BARI 
Sheem-4 at Olericulture Division, HRC, BARI, during September 2013 to March 2014 to observe the 
performance of the lines. Considering higher yield, number of pods/plant as well as bold seeded pod 
producing both the advanced lines DLP 002 and DLP 003 were selected for next year RYT. 

Cultural practice 
Effect of sowing time and plant spacing on the growth and yield of dwarf hyacinth bean  
An experiment with four  sowing dates; 1 September, 15 September, 1 October and 15 October and 
three plant spacings; 1.0 × 0.50 m, 0.75 × 0.50 m, 0.50 × 0.50 m was carried out at HRC field, RARS, 
Jamalpur during the winter season of 2013-2014 to find out the proper date of sowing and suitable 
plant spacing of hyacinth bean (BARI Sheem 5). September 15, sowing in combination with plant 
spacing of 0.50 × 0.50 m gave maximum yield (12.63 t/ha). 

Effect of support system on the growth and yield of pole bean line  
An experiment was carried out at Agricultural Research Station, Raikhali, Rangmati Hill district 
during 2013-14 to find out the suitability of support system to grow pole bean. Three types of support 
system was used viz. bamboo stick and bamboo top of 5 feet, macha (trellis) of 1 feet and control 
(without support).  The highest no. of green pod per plant (598.17) was recorded from control 
treatment and lowest (507.45) from bamboo top. The maximum green pod yield (6.40 t/ha) was found 
in control treatment which was statistically identical to macha (6.05 t/ha) and the minimum (5.22 t/ha) 
in bamboo top.  The maximum green seed yield was observed in control treatment (4.32t/ha), whereas 
the minimum in bamboo top (3.48 t/ha).  
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Organic and safe production 
Yield and quality of hyacinth bean as affected by different doses of waste compost 
An experiment was conducted at research field of Olericulture Division, HRC, BARI, Gazipur during August 
2013 to February 2014 to observe the response of organic fertilizer along with chemical fertilizer on yield and 
quality of Hyacinth bean (var. BARI sheem 1). The experiment was laid out in RCB design with three 
replications. The study was comprised of eight different treatments of different doses of chemical fertilizers 
and waste compost combinations. The treatments differed significantly on yield and yield parameters of the 
crop. Significant variation was found in pod yield t/ha. (ranged from 11.28 t/ha to 21.33t/ha), number of pods 
per plot (ranged from 2822 to 1621) and number of pods per plant (ranged from 656 to 403). There was no 
significant difference in pod size and days to 50 % flowering among the treatments. The highest number of 
pods/plant, weight of pods/plant and pod yield (t/ha) was obtained from the treatment T2 (Vermi-compost 
1.5t/ha + 2/3rd RD), followed by T1 recommended dose of chemical fertilizers (RD), T4 (Kitchen waste 3 t/ha + 
2/3rd) (RD), and T3 (Vermi-compost 1.5t/ha + ½ (RD). The lowest number of pods/plant, weight of pods/plant 
and pod yield t/ha was obtained from the treatment T8 (No fertilizer). 

Disease Management 
Efficacy of fungicides in controlling anthracnose of country bean seed crop 
The efficacy of four fungicides against anthracnose disease of country bean seed crop was conducted at Plant 
Pathology field HRC, BARI during 2013-2014 to select suitable fungicides for controlling the disease. Four 
different fungicides namely Score; Contaf, Bavistin and Knowin were tested for their performance against 
the disease. All the fungicides significantly reduced the anthracnose disease over the control. The highest 
incidence (67.29%) and severity (63.22) of disease on pods of country bean was observed in control plots 
whereas it was the lowest (19.76% and 17.86) in the contaf  treated plot. Among the four fungicides tested 
for bean anthracnose Contaf, Knowin and Bavistin were effective to control the disease. 

Yard Long Bean  
Varietal Improvement  
Evaluation of yard long bean lines 
The study was conducted at the farm of Olericulture Division, HRC, BARI, Gazipur during kharif 
season of 2013 to evaluate some yard long bean lines including BARI Borboti 1 as check. The test 
lines including check variety differed for their response to all the traits. In case of days to 50% 
flowering the lines VS 33 and VS 34 blossomed earlier (41 days), followed by  VS 20 and VS 32 (42 
days) while VS 19 needed 51 days for flowering. The highest number of pods per plant was obtained 
from the line VS 19 (21) while the lowest in VS 34 (10). Maximum pod weight (220 g) per plant 
obtained from the check variety BARI Borboti 1 which is followed by VS 32 (208 g) and VS 31 (198 
g) and the minimum pod weight in the line VS 24 (128 gm). The highest pod yield (9.25) obtained 
from BARI Borboti 1which was followed by the lines VS 32 (8.76 t/ha) and VS 31(8.32 t/ha) and the 
lowest yield was found in VS 24 (5.39 t/ha). 

Okra 
Varietal Improvement  
Evaluation of okra lines against yield and yellow vein mosaic virus  
The experiment was conducted with 77 okra lines at Olericulture Division, HRC, BARI, Gazipur 
during the summer season of 2013. An extensive screening program was done over the lines to 
evaluate their reaction especially against YVMV and fruit yield in open field condition. No insecticide 
was applied to allow free movement of white fly. The lines AE0122, AE0123, AE0124, AE0130, 
AE0141, AE0146, AE0163, AE0168, and AE0170 showed highly resistant against YVMV and 
performed higher yield and also selected for further evaluation. 
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Adaptive trial of SVATNet okra lines 
The experiment was conducted with 5 okra lines including BARI Dherosh 1 as local check at 
Olericulture Division, Horticulture Research Centre, BARI, Gazipur, during the summer season of 
2013. An extensive screening program was done over the lines to evaluate their fruit yield 
performance and reaction against yellow vein mosaic virus (YVMV) in open field condition. There 
was significant different on yield and yield contributing characters. Highest fruit yield per hectare 
(8.64) was produced by SOK003 and followed by SOK001(7.09). All the lines including BARI 
Dheorsh 1 were highly susceptible to YVMV and produced low yield. 

Regional yield trial of okra 
The experiment was conducted with three advanced okra lines including BARI Dherosh 1 as check at  four 
different locations of BARI, Gazipur, RARS Jamalpur, Ishwardi and Jessore, during May - August 2013 to 
evaluate the lines for yield performance and reaction against yellow vein mosaic virus (YVMV). There was 
significant different on yield and yield contributing characters. The highest fruit yield per hectare (21.37 
t/ha) was produced by AE086 and followed by AE018 (18.11 t/ha) and AE012 (17.28 t/ha). The lines 
AE012, AE018 and AE086 showed highly resistant to yellow vein mosaic virus. The line AE086 was 
found high yielder as well as highly resistant to YVMV in all the locations. 

Organic Management and safe production 
Effect of kitchen organic waste compost and vermi-compost in combination with chemical 
fertilizer on the safe production of okra 
The experiment was conducted with different compost in combination with chemical fertilizer for safe 
production of okra at Olericulture Division, Horticulture Research Centre, BARI, Gazipur during the 
summer season of 2013 to show the effect of organic fertilizer along with to inorganic fertilizer to the safe 
production of okra. There was significant different on yield and yield contributing characters to different 
fertilizer combinations. Highest fruit yield per hectare (13.75 t/ha) was produced by T4 (Vermicompost 
1.5t/ha + 2/3rd recommended doses of chemical fertilizer) followed by T2 (Kitchen waste compost 3t/ha+ 
2/3rd recommended doses of chemical fertilizer) (10.33 t/ha), T3 (Kitchen waste compost 3t/ha+ 1/2 
recommended doses of chemical fertilizer) (10.22 t/ha) and T5 (Vermicompost 1.5t/ha + 2/3rd recommended 
doses of chemical fertilizer) (910.18 t/ha).  The lowest fruit yield was produced by T8 (Control) (4.83 t/ha). 
Vermicompost 1.5t/ha along with 2/3rd recommended doses of chemical fertilizer may be used for higher 
yield and safe production of okra.  

Determination of transmission mechanism of okra yellow vein clearing mosaic virus (OKYVCMV) 
An experiment was conducted on the field house of vegetable division, HRC, BARI Gazipur. The first 
seeds sowing date was November 2013 to determine possibility of seed transmission  of OKYVCMV of 
okra.  Germination started after six days of seed sowing. Ninety five percent (95%) seeds were germinated. 
After fifteen days of germination, Virus symptoms were exhibited on seedlings. Virus symptom was 
dominated with the increasing of seedlings age. While seeds were sown on March 2014, germination was 
started after four days of sowing. Hundred percent seeds were germinated. After fifteen days, some of the 
treatments exhibited virus symptoms. However, plant growth and virus symptoms were varied among the 
treatments. Considering both disease and yield data GPI-009, SL-009, SL-003, SL 812, SL-011 and LEE-
009 were selected for further trial. 

Amaranth  
Varietal Improvement 
Evaluation of stem amaranth lines for winter and summer 
Nine stem amaranth lines were evaluated during the rabi and kharif season of 2013-14 at the experimental 
field of RHRS, Comilla to develop winter and summer variety. In winter season, the line, COMAM 005, 
produced the highest plant weight (252.60g) and yield (33.68 t ha-1) and the line, COMAM 0010, required 
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maximum (126.00) days to flowering. In summer season, the line, COMAM 0014, produced the highest 
plant weight (457.23g) and yield (50.80t ha-1) and the line, COMAM 0020, required maximum (66.00) days 
to flowering. COM AM 0010 performed better in both winter and summer season. Considering the yield 
attributing character, the line COM AM 0010 performed better both in winter and summer. 

Organic Management and safe production 
Yield and quality of stem amaranth as affected by different doses of waste compost 
An experiment was conducted at the research field of Olericulture Division, HRC, BARI, Gazipur during 
March to June 2014 to observe the response of organic fertilizer along with chemical fertilizer on yield 
and quality of stem amaranth (var. BARI Danta 1- Laboni). The experiment was laid out in RCB design 
with three replications. The study was comprised of eight different treatment combinations. The 
treatments differed significantly on yield and yield parameters of the crop. There was no significant 
difference in plant height, number of leaves/plant and total plant weight of amaranth. Significant 
variation was found in base girth (ranged from 2.40 cm to 3.09 cm), edible individual stem weight 
(ranged from 195 gm to 300gm) and stem yield (ranged from 26.21t/ha to 45.04t/ha. The highest base 
girth (3.09cm), stem weight (300gm) and stem yield (45t/ha) was observed in treatment T1 
(Recommended dose of chemical fertilizer (RD) followed by T7 (Kitchen waste 3t/ha), T2 (Vermi-
compost 1.5t/ha + 2/3rd RD) and T5 (Kitchen waste 3t/ha + ½ RD) which were statistically similar. 

Red Amaranth 
Varietal Improvement  
Quality and marketable life of red amaranth as affected by storage in zero energy cool chamber  
An experiment was conducted to find out the suitability of zero energy cool chamber for short 
term storage of red amaranth. The experiment was conducted at Horticulture Research Centre, 
BARI in first fortnight of February 2014. The chamber was designed and fabricated based on the 
principle of evaporative cooling. The experiment was laid out in Completely Randomized Design 
(CRD) including two factors with three replications. The factors were storage condition with two 
levels viz. ambient condition and zero energy cool chamber, and packaging technique with four 
levels viz. without packaging, 1% perforated polyethylene bag, 1.5% perforated polyethylene bag, 
and non-perforated polyethylene bag. The temperature and relative humidity were recorded at 
thrice in a day viz. morning (6.30am), afternoon (1.30pm) and evening (6.30pm). The cool 
chamber reduced wet bulb temperature 3.8-4.7oC, 3.2-5.8oC and 4.0-5.4oC at morning, and 
afternoon and evening, respectively. It increased relative humidity 22-29%, 24-32% and 17-26% 
at morning, afternoon and evening, respectively. The losses in weight of red amaranth were found 
to be more from ambient condition than those of kept in zero energy cool chamber. The withering 
of leaves and diseases and decay incidence of red amaranths were observed to be progressed 
slowly in zero energy cool chamber, hence had higher mean marketable life (78.50) hrs.) than that 
of stored at ambient condition (54.00 hrs). The highest marketable life (90.00 hrs.) was recorded 
from the red amaranth kept without packaging inside zero energy cool chamber. It was the lowest 
(48.00 hrs.) for without packaging when kept at ambient condition. Red amaranth packed in 1.5% 
perforated polyethylene bag and kept inside cool chamber also had higher marketable life 
(80.00hrs.). 

Spinach 
Varietal Improvement  
Evaluation of selected spinach line 
The study was conducted with five selected spinach lines at the research field of Olericulture Division 
of Horticulture Research Centre, BARI, Gazipur during winter season of 2013-2014 to evaluate the 
yield performance of selected lines. The line SO- 0047 took the highest days (53) to 50% flowering, 
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while   the line SO-0051 took the lowest days (36). Maximum number of leaves (19.30) was recorded 
from the line SO-0011while minimum leaves number (9.10) was recorded from the line SO-0046. The 
highest leave length and breadth (38.10 cm and 16.10cm) was recorded from same line SO-0011. The 
highest marketable yield per plant (118.70g) was recorded from the line SO-0011 which was followed 
by the line SO-0047 (107.10g) and SO 0048 (111.00g) and the lowest yield (54.40g) per plan from SO 
0051. The highest calculated yield per hectare (39.10t) was recorded from the line SO-0011, followed 
by the line SO-0047 (35.30t) and SO 0045 (36.60t), while the lowest was recorded from SO 0051 
(28.30t). Considering late bolting nature, number of leaves and yield potentiality the lines SO 0011, 
SO- 0048 and SO- 0047 were selected for advancement. 

Screening of spinach germplasm against salinity during germination and early seedling growth stages 
Fifteen spinach genotypes were tested against varying levels of salinity (0, 2, 4, 6, 8 and 10 ds/m) in 
petri dish at the Plant Physiology laboratory of HRC, BARI, Gazipur during 2013-2014 to find out the 
salt tolerant genotypes at germination and seedling stages. Distilled water (0 ds/m) was used as a 
control. Germination percentage, relative germination rate, plumule and radicle length and seed vigour 
were found to be affected by salinity levels. The genotypes BD-4323, BD-4333, BD-4339 and BD-
4342 showed better performance in respect of germination percentage, relative germination rate, 
plumule and radicle length and seed vigour  at 2 ds/m and 4 ds/m. These genotypes gave higher 
percentage of germination, relative germination rate, plumule and radicle length and seed vigourat 6, 8 
and 10 dS/m than other genotypes and survived up to 10 days after germination. 

Quality and marketable life of spinach as affected by storage in zero energy cool chamber  
An experiment was conducted at Horticulture Research Centre, BARI, Gazipur to evaluate quality and 
marketable life of spinach by storage in energy cool chamber. The chamber was designed and fabricated 
based on the principle of evaporative cooling. The experiment was laid out in completely randomized 
design (CRD) including two factors with three replications. The factors were storage condition with two 
levels viz. ambient condition and zero energy cool chamber, and packaging technique with five levels 
viz. without packaging, openly kept in plastic crate, 0.5% perforated polyethylene bag, 1% perforated 
polyethylene bag, and non-perforated polyethylene bag. The temperature and relative humidity were 
recorded at thrice in a day viz. morning (6.30am), afternoon (1.30pm) and evening (6.30pm) during the 
execution of the experiment. The cool chamber reduced wet bulb temperature 1.5-2.9oC, 4.8-6.0oC and 
4.4-5.8oC at morning, and afternoon and evening, respectively. It increased relative humidity 26-30%, 
24-29% and23-27% at morning, afternoon and evening, respectively. The losses in weight of spinaches 
were found to be more from ambient condition than those of kept in zero energy cool chamber. The 
withering of leaves and diseases and decay incidence of spinach shoots were observed to be progressed 
slowly in zero energy cool chamber, hence had higher mean marketable life (70.00 hrs.) than that of 
stored at ambient condition (49.60 hrs.). The highest marketable life (76.00 hrs.) was recorded from the 
spinach kept in 1% perforated polyethylene bag inside zero energy cool chamber. It was the lowest 
(48.00 hrs.) for without packaging, non-perforated polyethylene bag packaging and openly keeping in 
plastic crate at ambient condition i.e. outside the cool chamber. 

Carrot  
Advanced yield trial of OP carrot lines 
The study was conducted at the research field of Olericulture Division, HRC, BARI, Gazipur during 
the winter season of 2013-14 to evaluate the performance of four promising carrot lines selected on the 
basis of root and seed production potentiality. To find out the superior lines having good seed 
production quality, each line was grown separately. Marketable root yield was obtained from all the 
lines. CR 0014 scored the highest root yield per hectare (18.58 ton) followed by CR 0025 (15.74 t/ha). 
The highest seed yield was obtained by the line CR 0021 (14.90 g /plant) followed by CR 0014 
(10.40g /plant) and the lowest seed yield was obtained by the line CR 0025 (7.40t/ha). Considering 
root and seed production attributed CR 0009 and CR 0014 were selected for further yield trial. 
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Radish 
Economic Study 
Financial analysis of radish production in some selected areas of Bangladesh 
The study was proposed to gain an in-depth understanding the financial analysis of radish growers of the 
four selected areas. A total of 150 samples were randomly selected from Bogra, Chittagong, Jessore and 
Norsingdi areas. The main objective of the study was to determine the factors which inclined the farmers to 
cultivate radish as major crop. Tabular, graphical and statistical methods were applied to analyze the results. 
Multiple regression model was used to determine the factors of productivity. Most of the farmers were 
educated at primary and secondary level.  Agriculture was the main sources of income for the respondents. 
Family size of the respondent was higher than that of national average. Average age of the respondents was 
44 years. Farmers of the Chittagong areas cultivated HYV of radish while the farmers of the others areas 
cultivated local varieties of radish. The farmers were more dependent on SAAO than BARI support. The 
Chittagong farmers incurred higher amount of cost than that of other areas. Norsingdi farmers got higher 
yield than that of other areas. Due to market price, Chittagong farmers got higher income through radish 
cultivation. Human labour was the major cost item in every area.  Is it more than 60 percent in Chittagong 
area and more than 40 percent in other areas. Fertilizers were the next costly input to farmers. Though, the 
farmers used lower quantity of fertilizer than recommended dose. The farmers used higher quantity of 
human labour to the production chain of radish. Higher price of radish had a chance to get higher income. 
Quality seeds and technology could reduced the cultivation cost of radish. The farmers faced insect and 
disease problem in cultivating radish like stem, rot, leaf spot, hollow heart disease, etc. Radish cultivation 
was profitable and it could be increased through boosting up productivity. 

Gimakolmi 
Quality and marketable life of gimakolmi as affected by storage in zero energy cool chamber  
An experiment was conducted for appraisal of zero energy cool chamber for short term storage of 
Gimakolmi. The experiment was conducted at Horticulture Research Centre, BARI in the first 
week of April 2013. The chamber was designed and fabricated based on the principle of 
evaporative cooling. The experiment was laid out in completely randomized design (CRD) 
including two factors with three replications. The factors were storage condition with two levels 
viz. ambient condition and zero energy cool chamber, and packaging technique with six levels 
viz. without packaging, openly kept in plastic crate, 0.5% perforated polyethylene bag, 1% 
perforated polyethylene bag, 1.5% perforated polyethylene bag, and non-perforated polyethylene 
bag. The temperature and relative humidity were recorded at thrice in a day viz. morning 
(6.30am), afternoon (1.30pm) and evening (6.30pm). The cool chamber reduced wet bulb 
temperature 3.4-4.6oC, 1.4-2.8oC and 2.0-3.1oC at morning, afternoon and evening, respectively. 
It increased relative humidity 14-18%, 14-17% and 15-16% at morning, afternoon and evening, 
respectively. The losses in weight of Gimakolmi shoots were found more at ambient condition 
than those kept in zero energy cool chamber. The withering of leaves and diseases and decay 
incidence of Gimakolmi shoots were observed to be progressed slowly in zero energy cool 
chamber, hence had higher mean marketable life (42.67 hrs.) than those of stored at ambient 
condition (28.00hrs.). The highest marketable life (54.00 hrs.) was recorded for without packaging 
inside cool chamber. It was the lowest (26.00 hrs.) from without packaging at ambient condition.   

Indigenous vegetables 
Collection, evaluation and conservation of indigenous vegetables 
Twenty eight types of underutilized indigenous vegetables (14 vegetable and 14 medicinal) were put 
under observational trial as monoculture to assess their performance in respect of yield, seed 
production trend and agronomic practice for growing different time of the year during 2012-13. The 
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yield potentiality of Bathua - green (17.32 t/ha), Bathua - red (19.70 t/ha), Thankuni (1.60 t/ha), 
NafaShak (5.20 t/ha), Pudina (3.15 t/ha), Nunia (16.75 t/ha), Malancha (7.90 t/ha), Helencha (5.60 
t/ha), ShialmutraShak (16.85 t/ha), Shaknotey (21.30 t/ha),  Katanotey (23.10 t/ha) and Pat Shak (1.25 
t/ha). Effort on growing of telakucha through seed and vine cutting at three times of the year was 
trialed. It was observed that means of propagation as seed was not feasible but vine cutting as means 
of propagation was suitable for year round production of telakucha. However, further studies was 
required for the standardization of their production practices. More, fifteen types of indigenous 
medicinal herbs were collected and multiplied for further study. 

Drumstick germplasm 
Collection, evaluation and characterization of drumstick germplasm 
A study on collection and evaluation of drumstick germplasm was conducted at the experimental field of 
Olericulture Division of Horticulture Research Centre (HRC), BARI, Gazipur during the season of 2011-
12 to onward. The drumstick line MO-0025 was found to be as seasonal natured having good quality 
with individual pod weight (61.53g), while four lines viz MO-0007, MO-0008, MO-0011 and MO-0014 
were considered as off-seasonal promising lines having 40g, 40g, 50.57g and 68 g average individual 
pod weight respectively . These lines were capable to produce flower two to three times in a year. 

Collection and evaluation of drumstick germplasm 
Sixteen drumstick germplasm were evaluated at ARS, Burirhat, Rangpur during 2013-14. Out of 16 
germplasm, only six gave flowering and fruiting. The results revealed that the germplasm DS(Bur)016 
was found as the highest yielder (16.39 kg/plant) and earliness (2nd week of April). 

Brinjal  
Varietal Improvement (Open pollinated)  
Genetic diversity of eggplant germplasm  
The nature and magnitude of genetic diversity was estimated using D2 and Principal Component 
Analysis (PCA) for 11 characters in 17 eggplant germplasm at the experimental farm of Olericulture 
Division, HRC, BARI during the winter season of 2013-14. The germplasm were grouped into four 
different clusters. The highest intra-cluster distance was noticed for the cluster IV (0.963) and the lowest 
for the cluster III (0.685). The highest inter-cluster distance was observed between cluster I and II 
(23.797) and the lowest was observed between cluster I and IV (6.952). Cluster II recorded the highest 
mean values for fruit length, fruit diameter, average fruit wt., fruit wt. / plant, yield, plant height at 1st 
harvest and plant height at last harvest. On the other hand cluster I exhibited desirable mean values for 
days to 1st harvest, number of fruit/ plant and BFSB infestation. Therefore, more emphasis should be 
given on cluster I and II for selecting germplasm as parents for the improvement of eggplant. 

Evaluation of selected eggplant lines for genetic advancement 
A study was undertaken to evaluate the performance of twelve selected eggplant lines at the experimental 
farm of Olericulture Division, Horticulture Research Centre (HRC), BARI, Gazipur during the winter 
season of 2013-2014. The line SM210A and SM222A took minimum days to 50% plant flowering (56 
days) and first harvest started after 83 and 87 days, respectively of sowing. The line SM216 produced the 
maximum fruit number/ plant (40) followed by SM221A (34). The highest fruit weight was obtained in 
SM203 (3.35 kg/plant) followed by SM220 (3.21 kg/plant) and the lower (1.50 kg/plant, 1.54 kg/plant) 
was recorded in SM223 and SM221C. Minimum infested fruit weight (263.3g) was observed in 
SM212C, followed by SM221A (266.7g/plant) and the highest infestation (850.0g/plant) was from the 
line SM203. The line SM222A produced the longest fruit (26.50 cm) followed by SM210A (24.60 cm) 
and the line SM203 produced the shortest fruit (13.60 cm). Maximum diameter fruit was produced by the 
line SM203 (9.50 cm) followed by SM208 (8.00 cm) and minimum was by SM210A (3.70 cm). The line 
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SM203 produced the heaviest fruit (223.3g) while the line SM221C produced the lightest (78.3g) fruit. 
The line SM203 gave significantly higher yield (43.55 t/ha) closely followed by SM220 (41.80t/ha). The 
results of the present study revealed that the lines SM203, SM208 and SM220 were found promising, in 
respect of high yield and yield contributing characters. 

Preliminary yield trial of eggplant lines (green fruited) 
A study was conducted to evaluate the performance of eleven eggplant lines/variety for green fruit color at 
the experimental farm of Olericulture Division, HRC, BARI, Gazipur during the winter season of 20013-
14. The line SM229 took minimum 79 days to first harvest. The line SM083B and SM221D produced the 
longest fruit (17.0 cm), while BARI Begun 6 produced maximum diameter fruit (10.0 cm). The line 
SM229 produced maximum marketable fruit number per plant (51), while the BARI begun 6produced the 
heaviest fruit (190g). The line SM209 produced significantly higher yield (47.80 t/ha) closely followed by 
SM221B (43.18 t/ha), SM083A (40.26 t/ha), SM083D (38.63 t/ha), SM083B (38.24 t/ha). Minimum 
infestation by eggplant fruit and shoot borer was observed in SM221D (8.5%) followed by SM221B 
(11.9%), SM191B (12.6%). The results of the present study revealed that the lines SM209 SM221B, 
SM083A, SM083D andSM083B were found promising for earliness, high yield and pest resistance. 

Preliminary yield trial of eggplant lines (purple fruited) 
A study was conducted to evaluate the performance of fifteen eggplant lines/variety with purple fruit 
color at the experimental farm of Olericulture Division, HRC, BARI, Gazipur during the winter season 
of 20013-14. The line SM084B took minimum 75 days to first harvest. The line SM200 produced the 
longest fruit (28.4 cm), while SM083 produced maximum diameter fruit (8.5 cm). The line SM084B 
produced the maximum marketable fruit number per plant (42), while the SM083E produced the 
heaviest fruit (180g). The line SM058C produced significantly higher yield (50.94 t/ha) closely 
followed by SM083E (46.85 t/ha), SM083C (45.09 t/ha), SM181 (44.37 t/ha), SM063C (41.90 t/ha). 
Minimum infestation by eggplant fruit and shoot borer was observed in SM058C (10.5%) followed by 
SM083C (10.7%). The results of the present study revealed that the lines SM058C, SM083C, 
SM083E, SM181 and SM063C were found promising for earliness, high yield and pest resistance and 
may be recommended for AYT. 

Preliminary yield trial of summer eggplant lines 
A study was conducted to evaluate the performance of eight eggplant lines/variety for summer at the 
experimental farm of Olericulture Division, HRC, BARI, Gazipur during the summer season of 20013. 
The line SM011 took the minimum 42 and 62 days for days to 50% plant flowering and days to first 
harvest, respectively. The line SM200 produced the longest fruit (18.5 cm), while SM021 produced  
maximum diameter fruit (6.7 cm). The line SM011 produced maximum marketable fruit number per 
plant (16.5), while the SM021 produced the heaviest fruit (148g). The line SM021 produced significantly 
higher yield (20.37 t/ha) closely followed by SM200 (19.23 t/ha) and SM058-2 (18.37 t/ha). Minimum 
infestation by eggplant fruit and shoot borer was observed in SM011 (100 g/ plant). The results of the 
present study revealed that the lines SM021, SM200, SM058-2 and SM269 were found promising for 
earliness, high yield and pest resistance and may be recommended for AYT during summer season. 

Advanced yield trial of eggplant lines 
A study was conducted to evaluate the performance of seven selected advance eggplant lines for 
higher yield at the experimental farm of Olericulture Division, Horticulture Research Centre (HRC), 
BARI, Gazipur during the winter season of 2013-14. The line SM058B took minimum days to 50% 
plant flowering and days to first harvest (66.67 days and 96.67  days, respectively) and delayed 
flowering and harvesting line was SM077B (89.67 days and 120 days, respectively). The longest fruit 
(17.17 cm) was produced by SM058B and SM057 produced maximum diameter fruit (6.60 cm). The 
line SM058B also produced the highest  marketable number of fruit/plant (25), while  the lowest was 
recorded from SM077B (13) and at per marketable fruit weight/plant (2.90kg, 2.74kg, 2.77kg) were 
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found from SM057, SM058B, SM063A lines, while the lowest at per marketable fruit weight/ plant 
(1.76 kg, and 1.89kg) were produced in SM077B and SM075 lines. The heaviest fruit was obtained by 
the line SM063A (184.90g), where as the lightest fruit was obtained by SM058B (109.90g). Minimum 
infestation (250 g infested fruit/ plant) by fruit and shoot borer was observed in SM077B. The lines 
SM057, SM058B and SM063A were produced significantly at per higher yield (37.72, 35.73 and 
36.08 t/ha respectively), while least were in SM057 and SM077B (24.62 and 22.85 t/ha respectively.) 
The results raveled that the lines SM057, SM058B and SM063A were found promising for earliness, 
high yield and pest resistance and may be recommended for RYT. 

Advanced yield trial of summer eggplant lines 
A study was conducted to evaluate the performance of six advanced eggplant lines/variety for summer 
at the experimental farm of Olericulture Division, HRC, BARI, Gazipur during the summer season of 
20013. The line SM217 took minimum 40 and 65 days for days to 50% plant flowering and days to 
first harvest, respectively. The check variety BARI Begun 10 produced the longest fruit (26.5 cm), 
while SM235 produced the maximum diameter fruit (5.0 cm). The line SM206 produced the maximum 
marketable fruit number per plant (18.1), while the SM217 produced the heaviest fruit (140g). The line 
SM217 produced significantly higher yield (23.93 t/ha) closely followed by SM236 (19.87 t/ha) and 
SM211 (18.43 t/ha). Minimum infestation by eggplant fruit and shoot borer was observed in SM206 
(133 g/ plant). The results of the present study revealed that the lines SM217, SM236 and SM211were 
found promising for earliness, high yield and pest resistance.  

Adaptive trial of SVATNet eggplant lines 
The experiment was conducted at the field of Olericulture Division, Horticulture Research Centre, 
BARI, Gazipur during the winter season of 2013-14 to evaluate SVATNet eggplant lines. The line V6 
took minimum (39 days) to 50% plant flowering as well as the highest at per harvest duration (43 
days) was observer in V1, V3. The line V1 produced the highest number of good fruit per plant (11), 
while the lowest fruit (2.6) was recorded from V7 and the heaviest fruit (334.70g) was obtained by the 
line V4. The highest marketable good fruit weight per plant (1585g) was found in V3 followed by V2 
(1271g) and minimum infested fruit (1.7, 1.5 and 1.5 respectively) were obtained from V3, V4 and V7. 
The line V7 produced the longest fruit (24.0cm) while V4 produced maximum diameter fruit (10.1 
cm). The line V3 gave the highest yield (34.90 t/ha) followed by V2 (27.90 t/ha) and the lowest was by 
V7 (6.10 t/ha).On the basis of number of fruit, harvest duration and yield the lines V2 and V3 was 
selected for further evaluation. 

Varietal Improvement (Hybrid) 
Seasonal and varietal differences in relation to floral biology of eggplant 
The experiment was conducted at the research field of Olericulture Division, Horticulture Research Centre 
(HRC), BARI, Gazipur during the summer season of 2012-13 and the winter season of 2013-14 to study 
the seasonal influence and varietal differences in floral biology of eggplant varieties/lines. Six advanced 
lines (SM 204, SM 206, SM 211,SM 236, SM 58-1and SM 58-2) with two BARI released varieties of 
eggplant BARI Begun-4 and  BARI Begun-5 were grown in two different seasons for performing the 
study. The line SM 204 and SM 211 produced single flower in most of cases but sometimes they produced 
two flower buds in one cluster. The highest number of cluster/plant was produced by BARI Begun-
4(56.32) in winter, Maximum flower buds/cluster obtained by the variety SM 58-1 in winter (3.55) which 
was statistically similar to BARI Begun-4 in winter (3.12) and SM 58-1 in summer (3.04). SM 206 in 
winter produced the highest no. of flower/plant (112.54), no. of long styled flower production was higher 
in the line SM 58-1 in winter (80.24). Maximum number of short styled flower was produced by SM 204 
in summer season (12.35). The maximum no. of fruit sets from short styled flower was from the line SM 
211 in summer (13.24). There was a tendency of maximum fruit dropping after the fruit set in summer. 
The highest calculative yield (t/ha) was obtained from the line SM 211 in winter (36.85t/ha). 
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Advanced yield trial of eggplant hybrids 
An evaluation of seven F1’s of eggplant was conducted for yield and pest resistance at the farm of 
Olericulture Division, HRC, BARI, Gazipur during the winter season of 2013-14. The hybrid 5x11 took 
the minimum days to 1st harvest (50 days). F119x14 produced the longest fruit (27.7 cm) followed by 
hybrid F13x9 (19.3 cm), while F113x12 produced the maximum diameter fruit (9.9 cm). Hybrid F119x14 
produced the maximum marketable fruit number per plant (36) where the F113x12 produced the heaviest 
fruit (202 g). The F113x229 gave significantly higher yield (43.77 t/ha) followed by F13x9 (42.36 t/ha), 
F113x12 (41.82 t/ha) and F119x14 (39.43 t/ha). Minimum infestation (140 g infested fruit/ plant) by fruit 
and shoot borer was observed in F1 19x14. The results of the present study revealed that the hybrids 
F113x229, F13x9 and F113x12 were found promising for earliness, high yield and pest resistance. 

Regional yield trial of eggplant hybrids 
Regional yield trial was conducted to evaluate the performance of eggplant hybrid lines was conducted at 
geographically distinct 6 locations viz., Gazipur, Hathazari, Ishurdi, Jessore, Jamalpur and Rahmatpur 
during the winter season of 2013-14. Three eggplant lines viz., F11x5, F11x19, F114x5 and BARI Hybrid 
begun 2 (as check) were included in the study. The Average highest marketable fruit number per plant 
(24.0) was produced by F1 14x5, while maximum marketable fruit yield (30.47t/ha) was also produced by 
F1 14x5. The results of the present study revealed that the F1 14x5 and F1 1x19 were found promising in 
all locations for different horticultural traits. 

Reproductive behaviour of BARI released brinjal varieties as influenced by sowing time 
A field experiment on brinjal (Solanum melongena L.) having three sowing time (01 October, 01 
February and 01 June) and eight varieties (BARI Begun 1, BARI Begun 4, BARI Begun 5, BARI 
Begun 6, BARI Begun 7, BARI Begun 8, BARI Begun 9 and BARI Begun 10) was carried out at 
Plant Physiology field of HRC, BARI, Gazipur to study the reproductive and fruit setting behavior 
of brinjal varieties. Most of the varieties produced both single flower and floral inflorescences but 
BARI Begun 6 and BARI Begun 9 produced single flower only. Flower number per inflorescence 
varied within individual plant as well as among the varieties studied. The basic type of inflorescence 
appeared as scorpioid cymes. The first flower in the inflorescence was larger with a strong peduncle. 
There was a close relation between fruit setting and stigma position in eggplant. The stigma of first 
flower was well developed and its position in relation to anther tips was above, or on the same level 
or both same level and below another tips. Flowers with stigmas that were below anther tips and 
cluster flowers were aborted from the plants. Cluster flowers of BARI Begun 4 had stigma above 
anther tips and produced fruits in cluster in all seasons. October sowing and BARI Begun 4 singly 
and in combination gave the maximum percentage of fruit set per plant and fruit yield. BARI Begun 
4 produced maximum percentage of long styled flower, maximum percentage of fruit set per plant 
as well as maximum yield in all seasons. 

Production technology 
Demonstration of IPM package for eggplant production 
A study on IPM package for eggplant was conducted at Olericulure Division, HRC, BARI, Gazipur and 
RHRS, BARI, Comilla during February to September 2013 to assess the new stock (EG203) and 
popularize the IPM packages at the farmer’s field. Four treatments were employed in the study namely 
T1 (Local eggplant variety & Farmers  practices), T2 (Use of Trichocompost+Wilt Resistant variety 
(BARI Begun 8)+Pheromone+Bracon release ), T3 (Use of Trichocompost+Grafted seedlings (Solanum 
sisymbriifolium as stock and farmers variety as scion) + Pheromone  + Bracon release ) and T4 Use of 
Trichocompost+Grafted seedlings (EG203 as stock and farmers variety as scion and AVRDC tube 
grafting tech)+Pheromone+Trichograma + Bracon release)  with three replications. Seedling were 
produced at  at Olericulture Division, HRC, BARI, Gazipur. The seedling were  planted on 24 and 26 
June 2013 at Gazipur and RHRS, BARI, Comilla, respectively. It was revealed that wilt infestations were 
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higher at local variety (ranges 22.5-33.3 percent) followed by grafted on S. sisymbrifolium (ranges 9.2-
17.5). EG 203 and resistant variety demonstrated very negligible percent. EG 203 rootstock was found 
effective against wilt where as rootstock sisymbrifolium found susceptible to wilt diseases consecutively 
last three years. Therefore, EG 203 may recommended for rootstook in Bangladesh 

Disease Management 
Screening of eggplant germplasm resistant to bacterial wilt 
Fourteen eggplant accessions were screened for their resistance to Ralstonia solanacearum grown 
under artificial epiphytotic conditions during 2013-2014 cropping seasons. Two lines such as 13 x 229 
and SM-221 gave resistant reaction under field condition in Gazipur. Six accessions of eggplant 
showed moderately resistant reaction. One line showed susceptible and five lines showed highly 
susceptible reaction to R. solanacearum.  

Screening of eggplant vars./lines against root-knot nematode 
Twelve eggplant varieties/lines were tested at Bangladesh Agricultural Research Institute, Gazipur 
during November, 2012 in a nematode infested sick bed for their resistance to root- knot nematode. 
One month old seedlings of 24 eggplant germplasm were transplanted in nematode sick bed, having 
population of 2500-3500 RKN larve per kg soil. Among them, only one line (3 x 9) was found 
resistant, three moderately resistant, four moderately susceptible and four susceptible to root knot 
nematode. The bacterial wilt resistant lines STM-03, STM-06, STM-09, STM-15 and BARI Tomato 
14 could be used by the breeder for evaluation of horticultural traits. 

Control of seed borne disease of brinjal using heat, bioagent and chemical treatment 
The effect of different hot water treatment 48° C, 50° C,  52° C of 20, 25 and 30 min  and 55° C and 60° C of 
10 , 20 and 30 min heat, Trichoderma and Bavistin on seed mycoflora, germination and vigour index of 
brinjal was evaluated. The seed treatments improved seed germination, vigour index and reducing seed borne 
mycoflora of brinjal seeds.  A total of 5 fungal species were isolated from brinjal seeds. Isolated fungi were 
identified as Aspergillus flavus, Aspergillus niger, Curvularia spp, Phomopsis vexans and Fusarium spp. on 
blotter and PDA media. Among them Phomopsis vexans and Fusarium spp were the most dominant 
pathogen observed on treated and untreated seeds of brinjal. It was effectively controlled in Ttrichoderma 
and Bavistin fungicide applied treatment. The highest ssed germination was recorded in Trichoderma (77.67) 
followed by Bavistin (63.00) treatment whereas the lowest was in control treatment (29.67). Hot water and 
heat treatment also increased germination percentage. The highest percent incidence of mycoflora (19%) was 
recorded in control treatment whereas it was the lowest in Trichoderma and Bavistin treatment (3%). 
Trichoderma treated seeds showed beneficial effects on germination which resulted in increasing root-shoot 
length and seedling vigour. Vigour Index was the maximum in Trichoderma (443.5) followed by Bavistin 
(398.0) and the lowest was in control (169.4) treatments. Hot water and steam heat treatment also 
significantly increased seed vigour index. In both consideration of seed germination and mycoflora 
percentage Trichoderma and Bavistin performed better compared to hot water and heat treatment. 

Pest Management 
Development of management approach for controlling thrips in brinjal 
A field study on the development of management approach for controlling thrips (Thrips palmi), a 
devastating pest of brinjal was conducted at vegetable research farm, Horticulture Research Centre, BARI, 
Gazipur, Bangladesh during rabi season (October 2013 March 2014) to find out an effective management 
approach against thrips. Six treatments, viz. T1 = Use of white sticky trap, T2 = Spraying of soap water @ 
5g/L of water at 7days interval, T3 = Spraying of Neem oil @ 5.0ml+detergent 3ml/L of water at 7 days 
interval, T4 = Mulching with reflecting materials (Poly mulch) 10m2/plot, T5 = Spraying of Fipronil 
(Ascend 50EC) @ 1.0ml/L of water at 10 days interval and T6 = Untreated control, were evaluated on 
BARI Begun-10 in a Randomized Completely Block Design (RCBD) with four replications. Among the 
management approaches evaluated, Fipronil (Ascend 50EC) @ 1.0 ml/L of water at 10 days interval 
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showed best performance in reducing thrips infestation (67.37%) with the lowest (13.57%) fruit infestation 
and the highest (10.23 ton/ha) fruit yield compared to untreated control (21.67%) fruit infestation and (7.82 
ton/ha) fruit yield. Reflecting poly mulching had no effect on thrips population reduction.  

Capsicum  
Varietal Improvement (Open pollinated) 
Evaluation of AVRDC capsicum lines 
The experiment was conducted at the experimental field of Olericulture Division, HRC, BARI, Gazipur 
during the winter season of 2013-2014 to evaluate the capsicum lines collected from AVRDC with a view 
to search against new variety and their adoptability. From this trial it was found that most of the genotypes 
showed good performance in respect of yield and yield contributing characters. Earlier flowering was 
recorded from the line ISPN 11-1 and ISPN 11-2 (65.67days). Earlier harvest was observed from the line 
ISPN 11-3 (87.21days). The highest number of fruits per plant was recorded from the previously selected 
line AVPP 1205 (9.05), this sequence also found in weight of fruit per plant (0.95kg) in the same line. The 
highest edible fruit weight was also found in the same line and it was 110.40g. The line AVPP 1205 
produced highest fruit yield (38.0 t/ha) among the evaluated lines, which was followed by the line AVPP 
1203 (32.4 t/ha). The lowest yield was obtained by the line ISPN 11-1 (21.6 t/ha). But all the genotypes 
were found excellent for their yield, color, shape and size of fruits. It was observed that tunnel cover with 
nylon net with polythene was required for growing capsicum during winter. 

Regional yield trial of coloured capsicum lines 
An experiment was conducted at Gazipur, Jamalpur, Ishwardi and Comilla with three capsicum lines 
(ISPN 9-5, ISPN 9-4, CA 0024) with a check (BARI Mistimorich 1) from October 2013 to April 2014 to 
develop improved coloured capsicum varieties. The number of fruits/plant ranged from as low as 6.39 in 
ISPN 9-5 to as high as 7.05 in ISPN 9-4. Excluding the check, the highest number of fruits per plant was 
found from the line CA 0024 (10.33) in Jamalpur and lowest fruits per plant was obtained by the line 
ISPN 9-5 in comilla. Highest average yield was obtained by the advanced line CA 0024 (21.25t/ha).  The 
lowest yield came from ISPN 9-5 which was 17.65 t/ha. Considering yield performance of the lines from 
four locations, it was evident that all the three lines performed better. Therefore, the line ISPN 9-4 was 
selected for orange red and CA 0024 for yellow colored capsicum to release as a variety.  

Varietal Improvement (Hybrid)  
Studies of the heterosis in capsicum  
The experiment was conducted at the experimental field of Olericulture Division, HRC, BARI, Gazipur 
during the winter of 2013-2014 to develop hybrid varieties (s) with desirable traits. Five parents with to 
hybrids were included. The average fruit weight ranged from 45.89 to 126.67g and the heaviest fruit was 
yielded by P1×P4 (126.67 followed by P1×P2 (113.33g) and P1×P3 (110.33g).  Number of fruits per plant 
revealed that highest number of fruit per plant was found from P1×P3 (14.58) and lowest from 
P2×P4(4.56). The highest fruit yield was recorded in the cross P2×P3 (1423.74g) followed by 
P1×P3(1126.47g) and P1×P2(912.31g). Among the cross combination the crosses P1xP2 ,P3, P1×P4 and 
P2×P3 showed significant positive better parent heterosis in respect of  yield. Considering the yield and 
heterotic performance, the crosses, P1xP2, P1×P3. and P1×P4. P2×P3 were selected for further evaluation.  

Development of sweet pepper hybrids 
From the last year’s result, five parents of sweet paper were selected for hybridization programme to 
develop sweet pepper hybrids at the farm of Olericulture Division, HRC, BARI, Gazipur during last 
rabi season of 2013-2014. The highest number of crossing was possible in case of C4 (P1 X P5) 
occupied the best position in respect to fruit setting (92.30%) followed by C10 (P4 X P5) as 90% 
compared to others. Most of the combinations attributed to more than 45% fruit set. The lowest 
performance was noticed in case of C7 (P2 X P5) cross combination to fruit setting (48.38%). 
Therefore, parents P1, P4 and P5 had hybrid vigourity for developing desirable hybrid varieties. 
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Production technology 
Effect of spacing and trailing on growth and yield of capsicum 
An field experiment was conducted to find out the effect of spacing and trailing on the growth and 
yield of capsicum at RARS, BARI, Jamalpur during the rabi season of 2013-14. Three spacings viz 45 
× 30 cm, 45 × 45 cm, 45 × 60 cm and three trailing levels viz. 2 shoots, 3 shoots, 4 shoots per plant 
were included in this trial having three replications. Results showed that any of the spacing given had 
no influence. On the growth and yield of capsicum while four shoots per plant produced higher fruit 
yield (20.7 t/ha) compared to other two trailing levels. Interaction effect of spacing and trailing reveled 
that 4 shoots per plant gave significantly higher yield in all the spacing given. Therefore, trailing of 
capsicum shoot had significant effect on capsicum growth and yield but spacing showed no influence. 

Hydroponic  
Effect of shading on off-season hydroponic capsicum production  
In order to find out the effect of shading on off season capsicum variety in hydroponics culture an 
experiment was conducted at the glass house of Olericulture Division, Horticulture Research Centre, BARI, 
Gazipur, during April 2013 to August 2013 there were four shading viz. 0, 30, 40 and 60% used. Black 
nylon nets with different thickness was used to create shade. The plant height was higher in T1 (45) 
treatment followed by T3 (41) T4 (38) and lowest in T2 (35).The days to 50% flowering was earlier T2 (40) 
and late in T4 (52) treatment.  The days to first was earlier in   T2 (65 days) followed by T3(68), T1 (71) days 
and late in T4 (77 days).  The number of fruits per plants was higher in T2 (22) and lower in T4 (10) 
treatment. The fruit size was large in T1 treatment (6.9x6.0) and followed by T2 (5.9x5.2cm) and small in T4 
treatment (4.5x4.2 cm).The individual fruit weight is higher in T2 treatment (85g) followed by T3 (80g) and 
T1 (75g) lowest in T4 (70) treatments. The yield per plant of capsicum was high in T2 (1.8kg) treatment and 
followed by T3 (1.4kg) and T1 (1.1kg) and lowest yield was found in T4 (0.7Kg). 

Organic Management and safe production 
Effect of kitchen organic waste compost and vermi-compost in combination with chemical 
fertilizer on the safe production of capsicum 
The study was carried out at the research field of the Olericulture Division, HRC, BARI, Gazipur during 
November, 2013 to March, 2014 to develop standard production method of capsicum under GAP. There 
were eight combinations of organic vermi-compost and chemical fertilizer, applied for capsicum production. 
BARI Mistimorich 1 was used in the study.   Significant variation in number of fruits per plant was observed 
which varied from 3.36 to8.90, highest number of fruit was found from T2=Kitchen waste compost 3t/ha+ 
2/3rd RD followed by T1 = Recommended dose of Chemical fertilizers (RD).   Maximum fruit yield per plant 
was obtained from the treatment T2=Kitchen waste compost 3t/ha+ 2/3rd RD, (612.85g/plant) followed by 
T4= Vermi 1.5t/ha + 2/3rd RD(609.81g/plant) and T1=Recommended dose of Chemical fertilizers (RD) 
(606.59 g/plant). Lowest fruit yield was produced from T8=No fertilizer (177.31 g/plant). The treatments 
T2=Kitchen waste compost 3t/ha+ 2/3rd RD, (19.14t/ha), T4= Vermi 1.5 t/ha + 2/3rdRD (19.07 t/ha) and T1 = 
Recommended dose of Chemical fertilizers (RD) (18.89 t/ha) produced better yield. Considering the yield 
and yield contributing characters T2 (kitchen waste compost @ 3 t/ha + 2/3rd RD), T4 (vermi-compost @ 1.5 
t/ha = 2/3rd RD) along with T1 (RD of chemical fertilizer) were recommended for capsicum. 

Culiflower  
Varietal Improvement  
Evaluation of selected cauliflower lines  
The experiment was conducted with five collected cauliflower lines with two check varieties at the 
research field of Olericulture Division, Horticulture Research Centre, BARI during the winter season 
of 2013-2014 to observed the performance of the collected cauliflower lines at winter season. The line, 
BOB 183 took lowest days (32) to 50% curd initiation, whereas line BOB 184 took the highest days 
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(51 days) than other lines. The tallest plant was found in the line BOB 180 (61.2 cm) and the shortest 
from BOB 182 (48.5cm). The longest leaf was observed from the line BOB 184 (54.8cm). The highest 
marketable curd weight /plant (1225.2g) was recorded from the line BOB 184 which was followed by 
the line BOB 180 (656 g) and the lowest marketable curd weight/plant (445.2g) was recorded from 
BOB 182.The line BOB 184 also produced the longest curd length, whereas, there was no significant 
variation found in the curd breadth, ranges between (9.5-8.5 cm). The highest calculative per hectare 
yield (61.25 ton) was recorded from the line BOB 184 which was supported by yield contributing 
parameter and the lowest yield (22.27 ton) was recorded from the line BOB 182. On the basis of 
earliness and yield the line BOB 184, BOB 180, BOB 183 and BOB 181 were found promising and 
selected for AYT.  

Regional yield trial of advanced summer cauliflower lines 
The experiment was conducted with two advanced cauliflower lines with one check variety at the four 
locations, Gazipur, Jamalpur, Comilla and Ishwardi during June-September, 2013 to observe the 
performance of advanced cauliflower lines in summer season. In average of four locations, it was 
observed that the line CL-0172 was earlier (77days) than the line CL-0171 (80 days) but BARI 
Fulcopi 1 does not produce curd due to high temperature. The highest average marketable curd weight 
(387.32 g) was recorded from the line CL- 0172 followed by the line CL-0171 (334.82g).The highest 
average calculative per hectare yield (16.24t) was recorded from the line CL-0172 and the lowest yield 
(13.94t) was recorded from the line CL-0171. Considering the overall performance the advanced line 
CL-0172 was selected for release as a summer variety. 

Broccoli  
Varietal Improvement  
Advanced yield trial of selected broccoli lines 
The experiment was conducted at research field of Olericulture Division, Horticulture Research 
Centre, BARI, Gazipur during the winter season of 2013-2014 with three selected OP broccoli lines 
with a commercial variety to evaluate their yield performance. The highest curd length (15.32cm) was 
recorded from the line premium and the highest curd breadth (18.44 cm) was recorded from the line 
BOI-014. The highest curd weight/ plant (511.3g) was obtained from the line BOI-002 which was at 
per to the line BOI-014 (425.20 g), while the lowest curd weight/ plant (227.3 g) was obtained from 
the line BOI-003. The highest marketable curd weight/ plant (596.70 g) was recorded from the line 
BOI-014, followed by the line BOI-002 (502.30 g). The lowest marketable curd weight/ plant (306.0g) 
was recorded from the line BOI-003.  The highest per hectare curd yield (10.14 t) was recorded from 
the line BOI-014 followed by the line BOI-002 (9.18t), while the lowest per hectare curd yield (5.55 t) 
was recorded from the line BOI-003. On the basis of uniform curd shape, compactness and yield the 
line BOI-002 and BOI-014 were selected to verify their yield performance and seed production 
potentiality in local climate. 

Organic Management and safe production 
Effect of kitchen organic waste compost and vermicompost in combination with chemical 
fertilizer on the safe production of broccoli 
The experiment was conducted at the experimental farm of Olericulture Division, HRC, BARI, Gazipur 
during the winter of 2013-14 to see the performance of different organic and inorganic fertilizer on broccoli 
by maintaining GAP. Commercial variety ‘Premium’ was used as planting material. The treatments differed 
significantly for their response to different parameter. The highest whole plant was recorded from the 
treatment T2 (1628 g), while 3 ton kitchen compost with combination of 2/3 chemical fertilizer was used 
which was followed by T1, T5 and T6 treatment and the lowest whole plant wt. was recorded from the T8 
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(Control) treatment. The heaviest marketable curd was received from T2 (595.40 g) treatment which was 
followed by T1 (503.30 g) and T4 (522.20g) and lighter curd was received from T6, T7 and T8 treatment. The 
highest per hectare marketable curd yield (14.29 t) was recorded from T2 treatment which followed by T1 and 
T4 treatment while lower marketable per hectare curd yield was recorded from T6 T7 and T8 treatment. From 
the result, it may be recommended that 3t/ha kitchen waste compost + 2/3 chemical fertilizer and 1.5t/ha 
Vermicompost + 2/3 chemical fertilizer was the best combination for broccoli production. 

Effect of different organic manures on yield and quality of broccoli 
The study was carried out at the research field of the RHRS, Comilla during October, 2013 to February, 
2014 to investigate the response of broccoli (Cv. Premium) to different organic fertilizers. The study was 
comprised of six treatment combinations i.e. T1= Recommended dose of Chemical Fertilizer (RD) 
(Cowdung-Urea, TSP, MP, Molybdenum @ 15t-250, 150, 200 and 1 kg/ha), T2=Farm Yard Manure 
5t/ha, T3=Farm Yard Manure 5t/ha + 50% RD, T4=Vermi Compost 2t/ ha, T5=Vermi Compost 2t/ ha + 
50% RD, T6= No fertilizer. All the yield and yield contributing characters differed significantly among 
the treatments. Broccoli showed best performance in case of chemical fertilizer treatment (T1) for yield 
(20.12 t ha-1) and other character. Control treatment (T6) gave the lowest yield (6.14 t ha-1). From the 
trial, it was inferred that chemical fertilizers performed better than other organic fertilizer. 

Soil and Water management 
Development of USG-based fertilizer recommendation for yield and quality of broccoli  
The experiment was conducted at the experimental field of Horticulture Research Centre, BARI, 
Gazipur and RARS, Moulvibazar during 2013-14 on broccoli (cv. Premium Crop) to determine the 
fertilizer requirement for broccoli and to minimize the use of urea fertilizer through deep placement of 
urea super granule. The experiment was carried out in RCBD with eight treatments of different 
fertilizer doses and three replications. The treatments were: i) N150P50K80S30Zn5B2Mo1 (N as PU) ; ii) 
N150P50K80S30Zn5B2Mo1 (N as USG); iii) N180P53K83S20Zn2B1Mo0.8 (N as PU); iv) 
N146P22K62S20Zn2B1M0.8+3 ton PM (N as PU); v) N126P22K62S20Zn2B1M0.8+ 3 ton PM (N as USG); vi) 
N138P46K58S20Zn2B1M0.8+ 5 ton CD (N as USG); vii) N..P..K..S..Zn..B..Mo.. (N as PU) (Soil test base) 
and viii) Native fertility (control). Among the different treatments, T5 (N126P22K62S20Zn2B1M0.8+ 3 ton 
PM) was relatively better yielding (15.91 and 12.64 t/ha for Gazipur and Akbarpur, respectively).  In 
respect of economic profitability, the highest benefit-cost ratio (4.37) was obtained from T5 
(N126P22K62S20Zn2B1M0.8+ 3 ton PM (N as USG). The results suggested that fertilizer package T5 with 
USG and 3 ton poultry manure could be effective for broccoli production. 

Response of broccoli to different irrigation regimes 
The study was conducted at the experimental field of Horticulture Research Centre, BARI, Gazipur 
during 2012-13 and 2013-14 to investigate the response of broccoli (cv. Premium) under different 
irrigation regimes. The experiment was carried out in RCBD with four treatments and five 
replications. The treatments were: I1=Irrigation up to FC at 5 days interval after plant establishment 
(PE), I2= Irrigation up to FC at 10 days interval after PE, I3 = Irrigation up to FC at 15 days interval 
after PE and I4= Irrigation up to FC at 20 days interval after PE. A significant response of broccoli to 
different irrigation levels was observed. Among the different treatments, I2 (irrigation at 10 days 
interval) were relatively better yielding (19.98 t/ha in the first and 20.63 t/ha in the second year). The 
lowest yields were observed from the treatment I4 in both the years. The highest (382.30 mm in the 
first and 296.58 mm in the second year) seasonal water were used in treatment I1 and lowest (204.60 
mm in the first and 185.66 in the second year) were found in treatment I4 and I3, respectively. The 
results suggested that irrigation at 10 days interval (I2) might be optimum irrigation schedule for 
broccoli production on the basis of gross return. But in respect of economic profitability, the highest 
marginal rate of return was obtained from treatment I3. 
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Cabbage  
Varietal Improvement  
Evaluation of commercial cabbage germplasm 
An evaluation trial was conducted with five collected commercial cabbage germplasm at the research 
field of Olericulture Division, Horticulture Research Centre, BARI, during the winter season of 2013-
14 to evaluate and to develop a new variety. The line BOC 0021 took minimum days (51.67) to head 
initiation compared to other four lines. Earlier harvest was also recorded from the same line BOC 0021 
(59.33). Heaviest weight of total plant was recorded from the lone BOC 0023(3284.03g). Highest 
edible head weight was also performed by the line BOC 0024 (1853.07g).The lowest yield (29.32t/ha) 
was found from the line B) C 0021 and the highest per hectare yield (59.28 t) was recorded from the 
line BOC 0024. It was noticed that among five genotypes none was shown in bolting nature. 
Considering the overall performance the line BOC 0020, BOC 0024 and BOC 0025were good and 
needed further evaluation for their bolting as well as seed production potentiality. 

Organic Management and safe production 
Effect of kitchen organic waste compost and vermi-compost in combination with chemical 
fertilizer on the safe production of cabbage 
The research was conducted with recommended dose of chemical fertilizer and combination of 
different type of organic fertilizer with cabbage variety (Atlas 70) at the research field of Olericulture 
Division, HRC, BARI, Gazipur during winter season of 2013-14 to find the suitable doses of different 
compost to grow cabbage economically. There were eight different combination of kitchen organic 
waste, vermi compost and chemical fertilizers for safe production off cabbage. The experiment was 
laid out in RCB design with three replications. The treatments differed significantly for their response 
to whole plant weight, head weight, head yield. There was no significant difference found in case of 
plant height. The highest whole plant weight and head weight were recorded from the treatment T4 
(3185 g and 2520 g, respectively) and the lowest from the treatment T8 (2100 g and 1545 g, 
respectively). The treatment T4 also gave the highest head length (24.6 cm), head breadth (23.7 cm) 
and head yield (55.43 t/ha) compare to other treatments. Considering all the treatment T4 
(Vermicompost 1.5t/ha + 2/3rd recommended dose of chemical fertilizer) was the best for cabbage 
cultivation. 

Disease Management 
Use of Tricho-products for soil borne disease management in cabbage production 
The experiment was in seed bed nursery and main field with cabbage (variety Atlas 70) at HRC, 
BARI, Gazipur to control soil borne pathogen by using Tricho-products. Application of cowdung 5 
t/ha +Tricho-compost @ 1.5 t/ha+ Tricho-spore @ 100 ml/ m2 increased fresh and dry weight and 
reduced mortality of seedling. Dry weight was increased by 20.98% due to Tricho-products 
application. Number of seedling was higher in Tricho-products used plots.  Seedling mortality was 
reduced by 64.95% in Tricho-products amended soil. In main field experiment, Fusarium wilt was 
reduced by 78.99 % and 68.40 % in Tricho-compost soil + talc base Trichoderma foliar spray plots 
and talc base Trichoderma soil + foliar spray plots, respectively. Both of the treatment increased single 
head weight and marketable yield. Yield was increased by 25.91 % in talc base Trichoderma soil + 
foliar spray plots and 25.73% in Tricho-compost soil + talc base Trichoderma foliar spray plots. 
Benefit cost ratio was the highest in talc base Trichoderma soil + foliar spray plot (4.33)  followed by 
Tricho-compost soil + talc base Trichoderma foliar spray plot (4.15), only talc base Trichoderma soil 
applied plot (3.91) and un-amended control plot (3.59) . Both tricho-compost + ¾ chemical fertilizer 
and talc based Trichoderma + recommended dose of fertilizer reduced disease incidence of cabbage. 
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Bottle Gourd  
Varietal Improvement  
Genetic diversity of bottle gourd germplasm 
Thirty bottle gourd germplasm originating from different local and exotic sources were subjected to cluster 
analysis at the research farm of Olericulture Division, HRC, BARI during winter season of 2013-14.  The 
present study was conducted to assess the extend of genetic diversity in 30 bottle gourd germplasm which 
intern help to select prospective parents having transgressive segregate.The germplasm were constellated 
into five distinct groups with the range of 1germplasm in cluster I to 12 in cluster IV. The inter-cluster 
distance in all cases was larger than the intra-cluster distance suggesting wider genetic diversity among the 
germplasm of different groups. The maximum inter-cluster distance (10.356) was observed between 
germplasm of cluster I and III followed by cluster I and II (9.936) and the minimum was found between 
germplasm of cluster IV and V (3.176). The highest intra cluster value (0.788) was observed in cluster II 
due to the presence of variations among the germplasm. Mean performance of different clusters revealed 
that cluster III recorded the highest or lowest desirable mean values for number of fruits per plant, fruit 
weight per plant, fruit yield, days to 1st female flower opening, node order to 1st female flower opening, 
days to 1st harvest, whereas fruit diameter, average fruit weight were in cluster I with the highest means. 
Therefore, more emphasis should be given on cluster III for selecting germplasm as parents for crossing 
with the germplasm of cluster I which might produce new recombinants with desired traits. 

Regional yield trial of winter bottle gourd lines 
Four advanced bottle gourd lines including one check variety were evaluated at seven locations of 
BARI research stations, during winter season of 2013-14 to observe their yield and yield potentiality at 
different locations. On an average, the advanced line LS 0026-5-3 produced the highest number of 
marketable fruits (13.14) per plant followed by the line LS 117-F-1 (11.71). The corresponding highest 
yield was obtained from the line LS 0026-5-3 (48.30 t/ha) followed by the check variety BARI Lau 3 
(38.33 t/ha), LS-0012-5-3 (32.24 t/ha). Considering earliness, yield, fruit color, fruit size and other 
characters the line LS 0026-5-3 and LS 0012-5-3 were selected.  

Production technology 
Vine pruning technique for higher production of bottle gourd varieties/lines in winter 
The experiment was conducted at the research field of Olericulture Division, Horticulture Research Center, 
BARI, Gazipur during the winter season of 2013-2014 with four bottle gourd varieties/lines (BARI Lau-3, 
BARI Lau-4, LS 0012-5-3 and LS 0026-5-3) and three pruning types to observe the effect of pruning on the 
maximization of vine production in bottle gourd. The highest vine yield (14.24 t/ha) was recorded from the 
line LS 0012-5-3 when the vines were pruned at three side vine stage. (V3P2) which was statistically 
followed by the same line when the vines were pruned two side vine stage (V3P1) and the lowest vine yield 
was recorded from the line LS 0026-5-3(6.93t/ha) when it was  pruned at two side branch stage (V1P2). 
Considering the findings of the study LS 0012-5-3 along with pruning of terminal shoots two vine stages 
was recommended for better vine production in bottle gourd for use as leafy vegetable. 

Organic Management and safe production 
Effect of kitchen organic waste compost and vermi-compost in combination with chemical 
fertilizer on the safe production of bottle gourd 
A study was conducted with various organic fertilizers in combination of recommended amount of 
chemical fertilizer on bottle gourd variety (BAR Lau 4) at the research field of Olericulture Division, 
HRC, BARI, Gazipur during winter 2013-14 to find out the suitable organic or organic with 
combination of chemical fertilizer dose for bottle gourd. The number of treatment of the experiment 
was 8 and the experiment was laid out in RCB design with three replications. The highest number of 
fruits (11.5)  was recorded from the treatment (T1) in the recommended amount of fertilizers. 
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Bitter Gourd  
Varietal Improvement (Open pollinated)  
Observational yield trial of bitter gourd for summer season  
The study was conducted at the experimental field of Olericulture Division of HRC, BARI, Gazipur 
during summer season of 2013 to select superior lines of bitter gourd. Thirteen lines of bitter gourd 
were included in this study. The genotypes differed significantly for all the characters studied. Days to 
1st harvest range from 74-38 days, fruits per plant 24.60-16.65, average fruit weight 132-54g, no. of 
fruit fly infested fruit 5.7-1.3 and yield per plant 0.8-3.25 kg. Considering earliness, high yield, fruit 
color and acceptable fruit size, shape, fruit fly infestation, 6 lines MC 107(A)-3, MC 106-1, MC 104-1, 
MC 105-8, MC 104-4 and MC 101-3 were selected for further evaluation. 

Preliminary yield trial in bitter gourd lines 
The trial was conducted at the experimental field of Olericulture Division, HRC, BARI, Gazipur in 
summer 2013. Five lines of bitter gourd were included in the study to select superior genotypes with 
higher yield and better quality, and maintain and increase of seeds of the selected lines. The lines 
varied significantly (P<0.05)  for their response to fruit length, fruit diameter, marketable fruits per 
plant (MFPP), and yield per plant. Among the lines fruit length varied from 15.9-26.9cm, fruit 
diameter 3-4.6cm, MFPP 8-47, and yield per plant 1.3-6.3kg. The lines were similar for duration of 
fruit harvest and average fruit weight (P>0.05) . Considering yield and yield contributing characters, 
four lines MC008-3-6-1-1, MC115-1, MC117-1 and MC025-2-6-3-1-1 were found promising and 
selected for advance yield trial. 

Inbred development in bitter gourd 
The trial was conducted at the experimental field of Vegetable Division, HRC, BARI, Gazipur in 
summer 2013. Two S1, one S2, two S3, two S4, one S5  and one S6 generations of bitter gourd lines were 
advanced to S2, S3,  S4, S5, S6 and S7 generations, respectively to develop variable bitter gourd inbred 
lines for the development of good hybrid varieties. Variations were found among the lines for the 
characters studied. Duration of fruit harvest varied from 32-65 days, fruit length 3.0-22.5cm, 
marketable fruits per plant 18-27, average fruit weight 11.6-137.9g, yield per plant 0.3-3.6kg and fruit 
fly infestation 0.0-18.2% and fruit diameter 1.8-4.1cm. Best individuals from every line of bitter gourd 
were selected and selfed. Seeds of S2 to S6 progenies of bitter gourd lines were stored for advancing S3 
to S7  progenies in the next year. 

Plant Physiology  
Effect of plant growth regulator on sex expression and yield of bitter gourd 
A field experiment on bitter gourd (Momordica charantia L.) taking the variety BARI Karala 1 was 
conducted at the Plant Physiology Field of Horticulture Research Center, BARI, Gazipur during 
February 2014 to July 2014 to study the effect of plant growth regulators on sex expression, yield and 
yield components of the crop. The experiment consisted of eleven growth regulator treatments viz., 
five different levels of GA3 (50, 100, 150, 200 and 300 ppm) and five levels of NAA (50, 100, 150, 
200 and 300 ppm) along with distilled water considered as control. The results of the investigation 
indicated significant differences among the treatments on most of the parameters studied. All GA3 and 
NAA performed well in respect of number of female flowers and number of fruits per plant, sex ratio, 
individual fruit weight and yield per hectare as compared to control but NAA showed better 
performance in respect of sex expression, yield and yield attributes of bitter gourd as compared to 
GA3. Application of 150 ppm NAA gave the lowest number of male flowers (122/plant) and the 
highest number of fruits (20/plant). Maximum number of female flowers was recorded in NAA at 100 
ppm (48/plant) followed by NAA at 150 ppm (44/plant). The experimental data revealed that the 
maximum fruit yield was recorded significantly with the application of NAA @ 150 ppm (22.00 t/ha) 
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closely followed by NAA @ 100 ppm (21.85 t/ha) as compared to other treatments and significant 
lowest yield was obtained in control. The increase in fruit yield was attributed due to increase in 
number of female flowers per plant and number of fruits per plant. Application of GA3 @ 50 ppm gave 
the reasonable yield of bitter gourd. 

Effects of GA3 on germination of bitter gourd seeds 
An experiment having eight concentrations of GA3 (Control (tap water) , 10, 25, 50, 75, 100, 200 and 
300 ppm) and three soaking time (6, 12 and 18 hr) was conducted at the laboratory of Plant Physiology 
Section of Horticulture Research Centre, BARI during May 10, 2013 to July 16, 2013 to improve and 
enhance the germination of bitter gourd seed. The temperature and Relative humidity (RH) in the 
laboratory were 28±1°C and 75-80% during experimentation. The experiment was laid out in 
completely randomized design with three replications. Different soaking time, GA3 concentrations and 
their interaction showed significant variation in germination percentage, speed of germination, vigour 
index and plumule length. Eighteen hour soaking time and 10 ppm GA3 independently or in 
combination gave the maximum germination percentage, speed of germination, vigour index and 
plumule length. Twelve hour soaking time coupled with 10 ppm GA3 also produced results identical to 
those of 18 hour soaking time with 10 ppm GA3 in respect of all parameters except speed of 
germination.  GA3 10 ppm in combination with 12 or 18 hour soaking time proved better for 
germination of bitter gourd seeds. Application of NAA @ both 100 and 150 ppm proved best and 
produced lower sex ratio by increasing the female flower (70% and 63%, respectively over control) 
through suppressing male flowers and gave maximum number of fruits/plant and yield/ha. 

Pumpkin  
Varietal Improvement (Open pollinated)  
Evaluation of SVATNet pumpkin varieties 
The study was conducted at the experimental field of Olericulture Division, HRC, BARI, Gazipur 
during 2013-14 to select suitable varieties to release as open pollinated variety or breeding lines to 
utilize in future breeding program of pumpkin. The study consisted of five pumpkin variety collected 
from the SAARC centre of Dhaka. Varieties varied significantly for their response to days to first 
female flower open (DFF), node order of 1st female flower open (NFF) and per cent TSS (P<0.05) . Of 
these, DFF ranged from 43-60, NFF 13-21 and TSS 6-9.9%. Varieties were similar for fruits/ plant, 
AvFWt, yield/ plant, yield/ ha and flesh thickness which ranged from 3-5, 1.9-2.7kg, 7.7-10.4kg, 15.1-
20.3t and 2.6-3.5cm respectively (P>0.05). One variety SPK 003 was moderately susceptible (MS) to 
pumpkin virus and the rest four moderately resistant (MR).Considering different parameters studied 
four varieties SPK002, 003, 004 and 005 were found promising as variety or breeding lines which 
were selected for further confirmation of their performance.  

Collection and evaluation of local germplasm of sweet gourd 
The trial was conducted using BARI Mistikumra 1 and 2 as a check variety during winter season of 
2013-2014 at RHRS, BARI, Comilla to study the performance of different sweet gourd lines for 
developing variety having higher yield with better quality. A total of 18 germplasm of sweet gourd 
were collected from different upazila of comilla district. The CM COM-006 produced the highest 
individual fruit wt. (8 kg) and highest yield (22.27 t/ ha) which was followed by CM COM-004 (21.40 
t/ ha) and CM COM-013 (20.60 t/ ha). 

Regional yield trial of advanced pumpkin lines 
The study was conducted at five regional stations of BARI to test the adaptability of the lines over a 
wide range of environment. Four advanced lines and BARI Mistikumra 1 as check were included in 
this study. Among the locations, the lines produced higher fruits and yield at Hathazari. Mean of the 
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locations revealed that the lines PK 20-2-2-11-1-4-3 and check variety produced higher fruits per plant 
(7 and 7.7 accordingly). PK 20-2-1-1-8-7-5 was found promising for mature purpose and PK 20-2-1-1-
8-7-5 as green purpose for varietal release with respect to fruits per plant (5.5-5.7 accordingly) and 
yield per hectare (36.9-39.6t respectively), fruit shape and flesh color.  Considering fruits/plant, 
yield/ha, fruit shape and flesh colour three genotypes viz., PK 7-9-6-9-2, PK 20-2-2-11-1-4-3 and PK 
20-2-7-1-8-7-5 were found promising. 

Inbred development in pumpkin  
The trial was conducted at the experimental field of Olericulrure Division, HRC, BARI, Gazipur 
in the winter season of 2013-14. One S3, three S4, two S5, and two S6 generations of pumpkin 
lines were advanced to S4, S5, S6, and S7 generations respectively to develop variable pumpkin 
inbred lines for the development of commercial hybrid varieties. Wide variations were found 
among the lines for most of the characters measured. Of those, days to 1st female flower varied 
from 92-102, node order of 1st female flower 18-33, fruits per plant 4-7, average fruit weight 1.5-
5.0kg, yield/plant 9.5-22.5kg, total soluble solid (TSS) 89-12.3%. Variation was narrow for flesh 
thickness (2.8-4.0cm) in the lines.  Best individuals from every line were selected and selfed. 
Seeds of six lines of S4-S6 progenies were preserved in the working gene bank for advancing S4 to 
S5, S5 to S6 and S6 to S7 generations in the next year.  

Varietal Improvement (Hybrid) 
Heterosis in pumpkin 
The experiment was conducted at the experimental field of Olericulrure Division, HRC, BARI, 
Gazipur during the winter season of 2013-14. Seven hybrids of pumpkin and their parents were 
included in this study to estimate heterosis relative to mid parent and heterobeltiosis, and select 
better hybrids. Hybrid 18 exhibited significant positive heterosis for yield per plant (80.6 %*) 
while hybrid 19 for TSS (9%**) relative to mid parent. Similar trend of heterosis was also 
observed in these hybrids for those traits (yield: 52.6%* and TSS: 6.8%* respectively) relative to 
heterobeltiosis. Hybrid 18 also showed  desirable level of significant negative heterosis for days 
to 1st female flower open relative to mind parent (-14.5%**) and heterobestiosis (-11.6%**).  
Based on the heterotic effects relative to mid parent and heterobeltiosis two hybrids hybrid 18 and 
19 might be selected to utilize in future breeding program to develop high yielding hybrid 
varieties of pumpkin. 

Regional yield trial of pumpkin hybrids 
The experiment was conducted with four hybrids and one check variety at Gazipur, Jamalpur, 
Potuakhali and Rahmatpur locations of BARI during the winter season of 2013-14. The study was 
taken to select suitable hybrids with high yield, better quality and wide adaptability accross the 
country. The hybrids were similar for their response to fruits per plant, average fruit weight 
(AvFtwt), and yield per hectare (Y/ha) (P>0.05). Fruits per plant of two hybrids 10-5-2 x 10-7-1 
and CM13Hybrid 14 were higher (6-7) than the check variety (5) and other hybrids (4-5) when all 
the locations were combined. Three hybrids and check variety had family sized fruit (2.3-3kg) at 
combined data while one (CM13Hybrid 11) medium fruit (4kg). Yield of all the test hybrids was 
higher (30.8-37t/ha) than the check variety (24t/ha) with maximum in the cross 10-5-2 x 10-7-1 
(37t/ha) at combined data. Three hybrids 10-5-2 x 10-7-1, CM3Hybrid 14 and CM13Hybrid 11 
consistently produced higher yield (28.4-42.8t/ha) in all the locations.  All the hybrids were 
resistant to virus disease (2.2-18% incidence) under field condition. Check variety had maximum 
incidence (18%) while test hybrids lower (2.2-5%). Considering yield, yield contributing 
characters and virus incidence all the test hybrids were found promising as varieties where hybrid 
10-5-2 x 10-7-1 performed maximum level. 



 Vegetable Crops 154 

Ash Gourd  
Varietal Improvement  
Evaluation of new ash gourd germplasm 
The study was conducted with nineteen newly collected ash gourd germplasm at the research field of 
Olericulture Division of HRC, BARI, Gazipur during summer season of 2013 with objectives to 
screened out good ones having specific characters like earlyness, special shape, color and high yield. 
The ranges of days to 1st male flower opening and days to 1st female flower opening were within 30.7 
to 52.3 days and 28.7 to 41.3 days, respectively.  Early harvested germplasms were BH 050 
(43.7days), BH 049 (54.7days) and BH 035 (56.7 days). The highest number of fruits/ plant was 
obtained from the germplasm BH 0037 (10.3) followed by BH 046 (8.7), BH 0048(6.3) and BH 054 
(5), while the lowest in BH 035-1 (2.3). Maximum average fruit weight (1.7kg) was found in the 
germplasms BH 035 followed by BH 041 (1.5) and BH 050 (1.5) while the minimum was BH 0055 
(0.9kg). Significant variation was found in fruit length, where the range was 16.0 cm to 28.3 cm. the 
longest fruit was found in BH 050 (28.3cm) while the smallest was in BH 040 (15cm). There was 
variation in fruit diameter where the range was 9.0 cm to 11.6cm. Maximum (11.6cm) was obtained 
from BH 048 followed BH 037 (11.1cm), BH 050 (10.5cm) and BH 0046 (10 cm). The highest yield 
(45.4t/ha) was obtained from the germplasm BH 049, which was followed by BH 048 (30.9t/h) BH 
046 (30t/ha), BH 037 (27.8t/ha), BH 050 (24.8t/ha) and BH 054(22.10t/ha). Considering earliness, 
fruit shape, colour and yield five germplasm viz BH 0049, BH 0048, BH 0046, BH 0037 and BH 0050 
were selected for further evaluation. 
Advanced yield trial of ash gourd lines 
The study was conducted with five advanced ash gourd lines for higher yield at the research field of 
Olericulture Division of HRC, BARI, Gazipur during summer season  of 2013. The days to 1st male 
flower was earlier in BH036 (27 days) followed by BH 002 (36 days) and late in BH 001(38days). The 
1st female flower was earlier in BH 0036 (29.3days) and late in BH 002 (44 days). There is a 
significant different in 1st harvest, days to 1st harvest was earlier in BH 0036 (41.7 days) late in BH 
001 (55.7 days). No. of fruit/ plant was higher in BH 001 and BARI Chalkumra-1 (7.3) lower in BH 
0036 (6.0). The individual fruit weight BARIChalkumra -1 and BH 0029 (1.3kg), followed by BH 002 
(1.2kg), lower in BH 0036 (1.1kg). Fruit length and diameter was higher in BH 0029 (19.8x13.4cm) 
and lower in BH 0036 (16.4x12.0cm). There is no significant different in no fruit/plant it was higher in 
BH 002 (9.21kg) and lower in BH 0036 (6.1kg). The yield/ha was higher in BARI Chalkumra-
1(32.2t/ha) followed by a BH 002(30.81 t/ha) BH 001 (27.8t/ha) low yield was obtain from BH 0036 
(21.6t/ha). Considering earliness, fruit shape, colour and yield, three advanced lines viz. BH 002, BH 
001 and BH 0029 were selected for further evaluation. 

Ridge Gourd  
Varietal Improvement (Open pollinated) 
Observational yield trial of ridge gourd germplasm 
A study was conducted to evaluate the performance of ten ridge gourd lines for higher yielding and 
disease resistant variety at the research field of Olericulture Division, HRC, BARI during the summer 
season of 2013-14. The lines LA 216, LA 217 and LA 221 showed the earliness in respect to duration 
of harvest. The marketable fruit number/plant ranged from 21 (LA 218) to 37 (LA 225) which was 
corresponding to the marketable fruit yield/plant trait. The line LA 225 produced the highest yield 
(16.6 t/ha), whereas, the lowest yield was observed in the line LA 218 (10.16 t/ha). Based on the 
duration of harvest, marketable fruits /plant, Marketable fruit yield /plant, fruit length, fruit diameter, 
fruit fly infestation (%) and viral infection (%) , the lines LA 216, LA 221 and LA 225 were found 
promising for the preliminary yield trial in the next year.  
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Varietal Improvement (Hybrid) 
Heterosis in ridge gourd 
The experiment was conducted at the experimental field of Olericulrure Division, HRC, BARI, 
Gazipur during the summer season of 2012-13. Eight hybrids of ridge gourd and their parents were 
included in this study to estimate heterosis relative to mid parent and heterobeltiosis, and select better 
hybrids. Two hybrids P2-10 x P6-10 and P2-12 x P1-12 exhibited significant positive heterosis for average 
fruit weight (AFW) (19.2 and 19.6%** respectively) relative to mid parent. Of these, hybrid P2-12 x P1-

12 showed significant positive heterosis for MY/Pl (47.4** %) and MY/ha (46.4** %). Significant 
positive heterobeltiosis was recorded in the same hybrids P2-10 x P6-10 for AFW (12.6* %) and P2-12 x 
P1-12 for AFW (16.1** %), MY/Pl (35.0* %) and MY/ha (34.0* %). Based on the heterotic effects 
relative to mid parent and heterobeltiosis these two hybrids P2-10 x P6-10 and P2-12 x P1-12 may be 
selected to utilize in hybrid variety development program of ridge gourd. 

Mushroom  
Evaluation of mushroom varieties 
An experiment was conducted at the Olericulure Division, HRC, BARI, Gazipur during the period from 
December 2013 to March 2014 to study the varietal performance of 4 oyster mushroom varieties. The yield 
performance of four mushroom varieties (Pleurotusostreatus, Pleurotus florida, Pleurotus highking 51 and 
Pleurotus sapidus) showed significant vitiation. Among the varieties, Pleusotus ostreatus produced 
maximum effective fruiting body (44.0), biological yield (261.55 g) and marketable yield (244.51g) 
followed by Pleurotus highking 51(221.52g) and Pleurotus sapidus (223.22g). 

Effect of maize additives on the growth and yield of mushroom 
The effect of maize additive on the performance of oyster mushroom (Pleurotus ostreatus) was 
experimented at Olericulture Division, HRC, BARI, Gazipur from December, 2013 to April, 2014. 
Materials used for the experiment spawn of Pleurotus ostreatus mushroom with sawdust, wheat bran and 
lime in the ratio of 10kg: 1.5kg: 0.350kg, respectively. The materials were mixed properly with an even 
amount of water after which powdered maize as an additive was added at five levels of concentration viz., 
1%, 2%, 3%, 4% and 5 % while 0% was used as the control. The result of this investigation revealed a 
significant increase in growth, yield, with the application of 4% of maize additive(251.90) given the 
optimum level of application in the substrate. It may be recommended that mushroom growers should apply 
4% level of maize additive in substrate during cultivation in order to obtain the higher yield.  

Hydroponics 
Simple hydroponic technique for production of selected vegetable crops 
Simple hydroponic for production of cucumber were conducted at the glass house of Olericulture Division, 
Horticulture Research Centre, BARI, Gazipur, during October 2013 March 2014. From the study it was 
found that that the plant height was higher in T1 (216cm) treatment followed by T2 (175cm) and lowest in 
T3 (163 cm).The days 1st male and female   flowering was earlier T1 (32 and 39 days) and late in T3 (39 and 
46 days) treatment.  The days to first   harvest was earlier in T1 (47 days) followed by T2 (51dats), and late 
in T3 (55 days).  The number of fruits per plants was higher in T1 (16) and lower in T3 (9) treatment. The 
fruits size was large in T1 treatment (7.4x4.1cm) and followed by T2 (7.2x3.8 cm) and small in T3 treatment 
(6.3x 2.9 cm).The individual fruit weight is higher in T2 treatment (164 g) followed by T2 (130 g) and 
lowest in T3 (120 g) treatments. The yield per plant of cucumber was high in T1 (2.62 kg) treatment and 
followed by T2 (1.56 kg) and lowest yield was found in T3 (1.08 kg). 

Effect of shading on off-season hydroponic capsicum production 
Effect of shading on off season capsicum variety for production through hydroponics culture was 
conducted at the glass house of Olericulture Division, Horticulture Research Centre, BARI, 
Gazipur, during April 2013 to August2013. The plant height was higher in T1 (45) treatment 
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followed by T3 (41) T4 (38) and lowest in T2 (35).The days to 50% flowering was earlier T2 (40) 
and late in T4 (52) treatment.  The days to first was earlier in   T2 (65 days) followed by T3 (68), 
T1 (71) days and late in T4 (77 days).  The number of fruits per plants was higher in T2 (22) and 
lower in T4 (10) treatment. The fruit size was large in T1 treatment (6.9x6.0) and followed by T2 
(5.9x5.2 cm) and small in T4 treatment (4.5x4.2 cm).The individual fruit weight is higher in T2 
treatment (85 g) followed by T3 (80 g) and T1 (75 g) lowest in T4 (70) treatments. The yield per 
plant of capsicum was high in T2 (1.8 kg) treatment and followed by T3 (1.4 kg) and T1 (1.1 kg) 
and lowest yield was found in T4 (0.7 Kg). 

Study the frequency of solution use in selected high value horticulture crops 
Study the frequency of solution application in production of capsicum   through hydroponics culture 
was conducted at the glass house of Olericulture Division, Horticulture Research Centre, BARI, 
Gazipur, during October 2013 to March 2014 From the study it was found that the plant height was 
higher in T2 (41cm) treatment followed by T3 (35 cm) and lowest in T1 (32 cm).The days to 
1sflowering was earlier T3 (30) and late in T4 (36 days) treatment.  The days to 50% flowering was 
earlier in T2 (40 days) followed by T1 (42) and late in T3 (45 days).  The 1st harvest was earlier in T1 
(55 days) late in T3 (65 days). The number of fruits per plant was higher in T1 (15) and followed by T2 
(12) and lowest in T3 (10). Treatment fruits size were large in T1 (8.5x6.0 cm) and small in T2 (5.2x4.5 
cm).Individual fruit weight was higher in T1 (110 g) and lower in T3 (78 g).The yield per plants were 
heights 1.65 kg in T1 treatment and followed T2 (1.03 kg) and lower in T3 (0.78 kg). 

Year-round monitoring of insect-pests in protective hydroponic culture   
Year-round monitoring of insect-pests in protective hydroponic culture were conducted during 2013-
14 cropping seasons from February to September 2013 for kharif and October 2013 to January 2014 
for rabi season with six crops in the glasshouse and poly-tunnel shade at Horticulture Research Centre 
of BARI, Gazipur. The overall insect population was low during both seasons. In kharif season, six 
different insect species were recorded infesting off season capsicum. Three insect species each in 
summer tomato, and green chilli, two insect species each in okra and cucumber, and a species of insect 
in bitter gourd were found. Among the insect pests, mealy bug in summer tomato, fruit fly in bitter 
gourd and cucumber and red mite in off-season capsicum were appeared as major pests. In rabi season, 
maximum six insect species were recorded infesting capsicum. Three pest species in cucumber, two 
insect species each in tomato and bitter gourd and one insect species in bottle gourd were found. 
Among the insect pests, red mite in capsicum and fruit fly in cucumber and bitter gourd were appeared 
as major. No insect were observed in lettuce. 

Disease Management 
Validation and up-scaling of tricho-compost production technology at farmers’ level 
The experiment was conducted for validation and up-scaling of Tricho-compost production technology 
at farmers’ level. Two sites (Jessore and Bogra) were selected. A total of twenty farm families (ten 
from each site) were chosen to prepare Tricho-compost. Considering both husband and wife as 
Trichoderma farmer, a total of forty farmers were involved in the activities.  Two type of compost 
house were prepared, cementing ring made house and brick made house. The capacity of two cement 
ring house for raw material loading was 420 kilogram. While the final product was harvested 210 
kilogram compost from 420 kilogram raw materials. While the capacity of raw material loading in a 
single brick made house was 840 kilogram and the amount of final product was 420 kilogram. 
Required amount of poultry refuse, cowdung, vegetable waste/ kitchen waste, processed water 
hyacinth, mushroom waste/ sawdust and molasses were used as raw material of the compost. In each 
project site about 4620 kilogram compost and 232 liter was produced in twice loading during 
December 2013 to May 2014. 
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Diversity of microorganisms in compost 
The study on micro-organisms presents in compost was conducted at laboratory, plant pathology 
section, HRC, BARI, Gazipur during 2013-2014.  An effort was made to evaluate the collected 
samples of compost. Fusarium,, Sclerotium, Rhizoctonia, Aspergillus niger , Rhizopus were identified 
on PDA medium. A series of soil dilution plate techniques were done , after incubation a number of  
400, 98, 35, 12, 4, and 3 bacterial colonies were obtained from 10-1, 10-2, 10-3, 10-4, 10-5, 10-6  dilution, 
respectively in the petridises.   

Organic Management and safe production 
Verticulture of vegetables on rooftop for urban areas in organic practices 
An experiment about vertical garden has done at rooftop of Mushroom laboratory building, HRC, 
BARI, Gazipur during December, 2013 to April, 2014. Verticulture was a method of growing 
plants in an upright form by making use of stakes, cages, trellis and other vertical places or 
supports. There are many advantages of vertical gardens; high crop yield, plants are less 
susceptible to pests. Vertical gardening is an ideal option for those staying in city areas, where 
agricultural land is limited. For tomato, the maximum fruit yield per plant was obtained from the 
treatment T5 S1 (2.87 kg/plant) followed by T6S1 (2.64 kg/plant),T1S1 (2.63 kg/plant), T2 S1 (2.24 
kg/plant) and T7 S1 (2.19 kg/plant). Lowest fruit yield was produced from T9S3 (0.410 kg/plant). 
In case of cauliflower, a wide range of variation in curd production per plant was observed which 
varied from 151.0g to 450g. Maximum curd yield per plant was obtained from the treatment T5 S1 
(450g/plant) followed by T1S1 (430g/plant), T6S1 (420g/plant) and T2S1 (420g/plant). Lowest fruit 
yield was produced from T9S3 (151g/plant). 

Organic model farm for the small scale growers 
A model village programme was conducted at Olericulture Division, HRC, BARI to study the 
productivity of organic model farm for small scale growers during 2012-14. A total 2200 m2 lands 
were under organic farm where 200 m2 were kept as resource gardening and 2000m2 for 
producing various crops round the year.  Total land is fertilized with 20 t/ha of matured 
cowdung/compost+ poultry refuse per annum. Half of the fertilizers are applied before final 
preparation and rest of the fertilizers are applied 15 cm depth of the land. However, A 1m width 
strip is made to surroundings of the whole plot and applied cowdung/compost+ poultry refuse at 
15 cm of the depth. Sweet corn seeds are sawn maintaining 2 rows at 30cm seed to seed 50 cm 
row to row. This sweet corn will act as a barrier/trap crop to the whole field as well as high value 
crop. After 10 cm height of the sweet corn two rows of red amaranth, pea, mint, lentil coriander 
seeds/stems are sown in every 20 m in the whole plot. In the main plot there are 12 crops are 
grown using various organic fertilizer dose and plant protection method. Finally all yields were 
calculated to find the target yield. It was revealed the most of crops gave the good yield in organic 
farming as the potential yield of the conventional farming.  

Development of organic block for organic vegetable production 
In order to develop organic block for vegetable production. The study was conducted at Olericulture 
Division, HRC, BARI, Gazipur during 2008 to 2013. In the 2006 a block has been declared as organic 
vegetables production which was divided into four sub block. The sub blocks were fertilized with   
cow dung (A), poultry refuse (B) and cow dung + Poultry refuse (C) at the rate of 15 ton per hectare. 
One block were kept as control (D) that is none of fertilization was made. The crop field was green 
manure with Sesbania spp. except D block. A significant chages has been occurred during 2008 to 
2013 at the upper soil (15 cm) of different organic blocks after application of cowdung, poultry refuse 
and incombination of two. The study will continue to study the long term effect on status of organic 
blocks soils.  
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Effect of kitchen organic waste compost and vermicompost in combination with chemical 
fertilizer on the safe production of brinjal 
The experiment was conducted to see the performance of different organic and in organic fertilizers on 
brinjal production at the experimental farm of Olericulture Division, HRC, BARI, Gazipur during the 
winter of 2013-14. BARI Begun 4 was used as planting material. Eight fertilizer combinations were 
used in the 3 experiments. In respect of days to 50% plant flowering and days to 1stharvest had no 
significance difference among the treatment. The highest number of fruit per plant (8.3 and 8.1) was 
counted from T2 and T4 treatment which was followed by T1 and T3 and the lowest (2.4) was recorded 
from T8. Significance variation was observed in fruit length and fruit breadth and range was (16.50-
18.37 cm and 3.50-4.32cm). Average yield of per plant range was 470-814g. The highest average fruit 
yield (814g) was recorded from T4 which was at per with T2 and T3. The lowest fruit yield (470g) was 
recorded from control treatment. Calculated per hectare fruit yield range was 14.10-25.10 ton. The 
highest per hectare yield 25.10 ton was recorded T4 treatment and the lowest yield (14.10t) was 
recorded from control treatment. 

Effect of kitchen organic waste compost and vermi-compost in combination with chemical 
fertilizer on the production of tomato   
The experiment was conducted with different compost in combination with chemical fertilizer for safe 
production of tomato at Olericulture Division, Horticulture Research Centre, BARI, Gazipur during 
the winter season of 2013-14. There was significant difference on yield and yield contributing 
characters with different fertilizer combinations .The highest fruit yield per hectare (73.50 tones) was 
produced by T4 (Kitchen waste 3t/ha+2/3rd RD of chemical fertilizer) followed by T2 (Vermicompost 
1.5t/ha + 2/3rd RD of chemical fertilizer), T1 (Recommended doses of chemical fertilizer). The lowest 
fruit yield was produced by T8 (Control) (40.32 tones). Kitchen waste 3t/ha+2/3rd RD of chemical 
fertilizer may be used for higher yield and safe production of tomato in winter season.  

Survey on postharvest losses of vegetables  
Survey on postharvest losses of vegetables in selected area of Bangladesh 
A survey was conducted during July/ 2013 to assess the postharvest losses from physical damages as 
well as nutritional losses from current practices of marketing of common summer vegetables in 
Bangladesh, by sampling from Kurigram, the remote site  supplying vegetables to Dhaka city. Also a 
controlled experiment was conducted to assess postharvest physical and nutritional losses of 
vegetables by sampling from same source of vegetables but with proper packaging and transporting by 
refrigerated and cool room storage. Physical losses was assessed, by estimating surface damages plus 
surface rots and the nutritional losses measured by analysing vitamin C and vitamin A (β-carotene) at 
different segments of marketing chain or at time of storage for refrigerated transportation. The 
physical losses from current practices was as much as 24% in ribbed gourd followed by okra (22%), 
yard long bean and Indian spinach (18%) by the time it reaches to the retailers shop. A further loss 
occurred when the fresh vegetables were carried over to sell in the next day, but produce could not be 
stored for third day of retailing due to high proportion of damages and rots. Measurement of vitamin C 
loss, a minimum of 3% occurred in ribbed gourd and maximum in Indian spinach, 25% by the first day 
of retailing but on second day the losses of vitamin C from 6% (ribbed gourd) to 44% (in Indian  
spinach). However, loss of vitamin A was 10% (okra) to 47% (Indian spinach) on second day of 
retailing. In the cool chain management there was no loss in vitamins but some of the vegetables 
shown a tendency of increased content of vitamin C during three days of storage. Similarly, ordinary 
transportation and retailing reduces the freshness of the vegetables indicated by the increased lightness 
of the green vegetables. Proper packaging and cool chain management in the postharvest handling and 
storage can significantly reduce physical and nutritional losses of fresh vegetables, therefore, are 
essential for long distance marketing. 



 
 
 
FURIT CROPS 
Varietal Development 
Evaluation of jackfruit germplasm 
The performance of 18 jackfruit germplasm viz. AH Joy-017, AH Joy-029, AH Joy-032, AH Joy-034, 
AH Joy-036, AH Joy-059, AH Joy-067, AH Joy-075, AH Joy-078, AH Joy-079, AH Joy-081, AH Joy-
086, AH Joy-087, AH Joy-089, AH Joy-090, AH Joy-092, AH Joy-097, AH Joy-098 was studied in the 
Fruit Research Farm of HRC, BARI, Gazipur. The results indicated that wide range of diversity existed 
in plant height, canopy architecture and number of fruits. Plant characteristics of the jackfruit germplasm 
under the study varied to a large extent among themselves. The mean plant height was found 5.9 m and 
ranged from 3.3 to 7.0 m. The mean base girth of the germplasm was 58.5 cm. The lowest and the 
highest number of branches were 1 and 4, respectively. Canopy spread varied in a large extent. The 
highest N-S spreading was found (6.0 m) in AH Joy-087 and AH Joy-087 as against the lowest (2.1 m) 
in AH Joy-067. The east west (E-W) spreading ranged from 3.2 to 7.2 m. Fruit characteristics of jackfruit 
germplasm also varied largely. The fruit weight ranged from 3.3 to 9.7 kg. Number of bulb per fruit 
varied from 71 to 170. Total Soluble Solids (TSS) were found to vary from 15 to 25oBrix. 

Evaluation of existing jackfruit germplasm 
Ten existing jackfruit germplasm viz. AH Bur-001, AH Bur-002, AH Bur-003, AH Bur-004, AH Bur-
005, AH Bur-006, AH Bur-007, AH Bur-008, AH Bur-009 and AH Bur-010  were evaluated at ARS, 
Burirhat, Rangpur. Plant height ranged from 12.0 to 15.8 m. The germplasm AH Bur-005 was the tallest 
plant (15.8 m) and AH Bur-002 the shortest plant (12.0 m). Flowering time varied from 4th week of 
January to 3rd week of February. The time of harvesting was within 4th week of May to 2nd week of July. 
The fruits of the germplasm AH Bur-001 were harvested in the 4th week of May while the fruits of 
germplasm AH Bur-008 were harvested in the 2nd week of July. Maximum number of fruits per plant 
was found in AH Bur-001 (220) while minimum fruit was found in AH Bur-004 (35). The largest fruit 
(7.5 kg) was recorded in AH Bur-008 and the smallest fruit (5.0 kg) was recorded in AH Bur-009. The 
germplasm AH Bur-007 gave maximum bulb weight per fruit (3.6 kg) and the germplasm AH Bur-009 
gave minimum bulb weight per fruit (2.5 kg). The germplasm AH Bur-001 produced the highest yield 
(1210.0 kg/plant) and the germplasm AH Bur-004 produced the lowest yield (186.0 kg/plant). The 
germplasm AH Bur-007 gave maximum average bulb weight (40 g) and AH Bur-006 gave minimum 
average bulb weight (22 g). Average seed weight was noted maximum (10.0 g) in AH Bur-004 and AH 
Bur-007 and minimum (6.0 g) in AH Bur-009. Maximum edible portion was obtained from AH Bur-
007(43.33%) while minimum from AH Bur-008 (34.24%). The germplasm AH Bur-001 and AH Bur-
003 gave maximum TSS (22%) and the germplasm AH Bur-005, AH Bur-008 and AH Bur-010 gave 
minimum TSS (18%). The excellent taste was observed in AH Bur-001 and AH Bur-003 and good taste 
was observed in rest of the germplasm. The germplasm AH Bur-001, AH Bur-003, AH Bur-004 and AH 
Bur- 006 were very sweet. The less fibre was obtained from  AH Bur-003, AH Bur-004, AH Bur-007, 
AH Bur-008, AH Bur-009 and AH Bur-010. The whitish yellow coloured bulb was found in AH Bur-
002, AH Bur-005 and AH Bur-008. The rest of the germplasm gave yellow coloured bulb. The shape of 
bulb was found oblong in AH Bur-001, AH Bur-007, AH Bur-008 and AH Bur-009. The character 
vivipary was absent in AH Bur-001, AH Bur-003, AH Bur-004, AH Bur-005 and AH Bur-009. 
Considering earliness, fruit size, yield and quality, the germplasm AH Bur-001 was noticed superior.  

7 
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In-situ evaluation of early season jackfruit germplasm 
One early jackfruit germplasm (AH Bur-011) was evaluated at C.O. Bazar under Sadar Upazila of 
Rangpur district during 2013-14. The plant height and base girth of the germplasm were found to be 
12.6 m and 1.77 m, respectively. The germplasm AH Bur-011 gave flowering in the 4th week of July. 
Harvesting time was started from 1st week of February. Single fruit weight was 9.66 kg. No. of 
bulbs/fruit and edible portion were 275 and 55.48%. The TSS, single bulb weight, bulb size and single 
seed weight were recorded 24.0%, 16.66 g, 6.55 x 3.6 cm and 3.4 g, respectively. The number and 
weight of fruits per plant were noted 103 and 994.98 kg.  

Evaluation of existing superior jackfruit lines 
Performance of three jackfruit germplasm i. e. AH Pah-1, AH Pah-2 and AH Pah-3 was studied at the 
Agricultural Research Station, Pahartali, BARI, Chittagong. The tallest plant (8.85 m) was recorded in 
AH Pah-1 and the shortest plant (6.80m) in AH Pah-3. Minimum days (117) to 1st harvest were 
observed in AH Pah-1. Maximum days (169) to 1st harvest were recorded in AH Pah-2. Maximum 
weight per fruit was observed in AH Pah-2 and minimum was recorded in AH Pah-1. Maximum 
number of fruits per plant (73) was produced by the germplasm AH Pah-1, where minimum number 
(41) was found in AH Pah-2. Maximum yield of fruits per plant (344.40 kg) was produced by AH Pah-
2 as against minimum yield (248.78 kg) in AH Pah-1. The colour of the fruits was greenish yellow in 
AH Pah-1, brownish yellow in AH Pah-2 and light yellow in AH Pah-3. The highest single fruit length 
(32.75 cm) and breadth (27.00 cm) were produced by AH Pah-3. Maximum number of bulbs (115) 
was produced in AH Pah-1 and minimum (63.00) number of bulbs in AH Pah-3. Maximum weight of 
bulbs per fruit (4.24 kg) was produced in AH Pah-2. Individual bulb weight was noted higher (54.40g) 
in AH Pah-2 compared to the lowest (16.03) in AH Pah-1. Edible portion was recorded the highest 
(44.47%) in AH Pah-1 as compared to the lowest (40.20%) in AH Pah-3. TSS was noticed the highest 
(21.00%) in AH Pah-1. The highest bulb length and breadth were produced in AH Pah-3. Maximum 
number of seeds per fruit (115) was produced in AH Pah-1. The highest seed weight (622g) was 
recorded in AH Pah-2. Individual seed weight (8.19g) was noted the highest in AH Pah-2.  

Evaluation of year round jackfruit germplasm in the hilly region 
The experiment was conducted at the Hill Tracts Agricultural Research Station, Ramgarh, 
Khagrachari. A year round jackfruit line viz. AH YR Ram-001 was evaluated under this study. The  
base girth, plant height and tree volume were recorded 1.85 m, 8.33 m and 456.9 m2, respectively. 
From this line maximum yield (290.6 kg /plant) was observed in April, 2014 and minimum yield in 
December (132.0 kg/plant). The highest number of fruits (57/plant) was recorded in April 2014. The 
line produced total 305 fruits during 2013. The total yield of the plant from September 2013 to May 
2014 was recorded 1662.6 kg. The TSS, edible portion, pulp content and seed content were noticed 
23.6%, 52.5%, 44.1%, 8.6%, respectively. The fruit was excellent in taste, very sweet, medium juicy 
and less fibrous. Based on quality and organoleptic test it might be concluded that the jackfruit line 
AH Ram YR-001 is suitable for year round production. 

Evaluation of superior jackfruit lines 
The study was conducted at the Citrus Research Station, Jaintipur, Sylhet. Five jackfruit lines were selected 
for the study. A wide variability was observed in different parameters such as number of fruits and 
yield/tree, weight of fruit, percent edible portion, percent TSS, pulp colour, texture and fibreness among the 
germplasm studied. Fruits of AH Jai-078 were harvested in early March which is considerably early in the 
fruiting season. The number of fruits as well as yield per plant was recorded the highest in AH Jai-078 (180 
and 1062.0, respectively) and the lowest in AH Jai-047 (48 and 930.0, respectively). The heaviest fruit was 
obtained from AH Jai-047 (10.33 kg) while the lightest from AH Jai-005 (5.77 kg). The highest edible 
portion was found in AH Jai-095 (50.94%), whereas the lowest edible portion was noticed from AH Jai-005 
(32.49%). Maximum TSS (23.17%) was recorded in AH Jai-005 as against minimum in AH Jai-095 
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(18.33%). Attractive bright yellow coloured pulp was recorded in AH Jai-001, while yellow coloured pulp 
was recorded in AH Jai-005 and AH Jai-078. Other lines exhibited light yellow coloured pulp. The 
germplasm AH Jai-078 had semi hard textured bulb with low fiber and less juice, whereas AH Jai-001 and 
AH Jai-005 had soft textured bulb with juicy pulp but the other germplasm exhibited soft textured bulb with 
very juicy pulp. AH Jai-001, AH Jai-047 and AH Jai-095 possess medium amount of fiber in their bulb but 
AH Jai-005 and AH Jai-078 possess low fiber. The accession AH Jai-078 could be selected as a suitable 
early variety of Jackfruit. It also retains fruit up to the end of the season creating a longer harvesting period. 
Therefore, farmers can be benefited in both ways by selling fruit in early and late season in the high rainfall 
areas like Jaintapur. Although AH Jai-005 yielded the lowest edible portion, its taste was excellent and the 
size of fruit (4.63 kg) was also suitable for small or single family.  

Evaluation of superior mango germplasm 
Different quantitative and qualitative characteristics of three superior mango germplasm namely MI 
Joy-002, MI Joy-004 and MI Joy-005 grown at the Fruit Research Farm of Horticulture Research 
Centre, BARI, Joydebpur, Gazipur were studied. A wide range of variation was recorded for plant 
height. The germplasm MI Joy-005 exhibited maximum plant height (4.68 m) closely followed by MI 
Joy-002 (4.35 m). Full bloom took place from early to late February among the germplasm studied.  
All the germplasm had the mid season fruits harvested from 1st week of June to 3rd week  of June. 
Number of fruits per tree varied from 102 in MI Joy-004 to 242 in MI Joy-005. Maximum fruit weight 
was recorded from MI Joy-004 (260.3 g) and mimimum from MI Joy -002 (178.5 g). The largest fruit 
was obtained from MI Joy-004 with 9.19 cm length, 7.30 cm breadth and 6.88 cm thickness while the 
smallest values from MI Joy-002 (7.40 cm length, 6.34 cm breadth and 5.95 cm thickness). The 
highest TSS was noted in MI Joy-004 (20%) while the lowest was noticed in MI Joy-005 (18.07%).  

Collection and evaluation of some coloured mango germplasm 
An experiment on collection and evaluation of 36 coloured mango germplasm viz. MI Cha-001, MI Cha-
002, MI Cha-004, MI Cha-005, MI Cha-007, MI Cha-008, MI Cha-009, MI Cha-010, MI Cha-011, MI 
Cha-012, MI Cha-013, MI Cha-014, MI Cha-015, MI Cha-016, MI Cha-017, MI Cha-018, MI Cha-019, MI 
Cha-020, MI Cha-021, MI Cha-022, MI Cha-023, MI Cha-024, MI Cha-025, MI Cha-026, MI Cha-027, MI 
Cha-028, MI Cha-029, MI Cha-030, MI Cha-033, MI Cha-034, MI Cha-035, MI Cha-037, MI Cha-038, MI 
Cha-039, MI Cha-040 and MI Cha-041 was conducted at the Regional Horticulture Research Station, 
Chapainawabganj. Coloured germplasm selected through mango show 2008 were collected from different 
places of Rajshahi and Chapainawabganj districts. Wide variation was observed among the germplasm 
regarding growth and tree characteristics. Maximum tree volume (48.80 m3) was recorded from MI Cha-
008. On the other hand minimum tree volume (9.80 m3) was noted under the germplasm MI Cha-002. All 
the germplasm produced panicles and out of those, 19 germplasm produced fruits this year. The longest 
panicle (40.5 cm) was observed in MI Cha-013 and MI Cha-018 while the shortest panicle (20.0 cm) was 
recorded from MI Cha-015. Per cent of hermaphrodite flower varied among the germplasm with the range 
from 6.2 to 27.3 %. Harvesting period of all germplasm started from mid June and continued up to 3rd week 
of July. The individual fruit weight significantly varied from 130 to 670 g in the fruited germplasm. The 
germplasm MI Cha-033 produced the biggest fruit of 670 g, whereas the lightest fruit (130 g.) was noted in 
MI Cha-011. Maximum yield regarding number (51) and weight (17.34 kg) of fruits per tree was found in 
MI Cha-035. On the other hand, the lowest yield both in number and weight (2 and 1.10 kg, respectively) of 
fruits per tree was noted in MI Cha-021. The germplasm MI Cha-020 exhibited maximum edible portion 
(86.46%) while minimum of 56.17% was noted  in MI Cha-015. The skin colour of fruits at ripen was 
found yellowish maroon in MI Cha-002, MI Cha-014 and MI Cha-017, reddish in  MI Cha-001 and MI 
Cha-011, whereas the rest germplasm produced light yellow to bright yellow fruits. Fibre in pulp was 
absent in MI Cha-004, MI Cha-007, MI Cha-013, MI Cha-014, MI Cha-015, MI Cha-018, MI Cha-020, MI 
Cha-021, MI Cha-027 and MI Cha-040 but the rest had less to much fibre in pulp. Storage life varied 
among the germplasm within the range from 6 to 12 days. Fruit fly infestation was absent in all the fruited 
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germplasm (0.00%). Among the fruited germplasm MI Cha-001 and MI Cha-011 showed the highest 
incidence (80%) of post harvest anthracnose while the lowest incidence was found in MI Cha-013, MI Cha-
017, MI Cha-018 and MI Cha-020 (20%). Again the the highest incidence of stem-end rot (50%) was 
recoded in MI Cha-015 as against the lowest incidence of 10% in MI Cha-040. Among the fruited 
germplasm MI Cha-001, MI Cha-004, MI Cha-011, MI Cha-017, MI Cha-018 and MI Cha-035 were found 
promising considering qualitative characters like colour, TSS, shelf life and fruit attractiveness.   

Collection and evaluation of some Kacha Mitha mango germplasm 
An experiment was carried out to identify some superior Kacha Mitha (or Kancha Mitha or Kancha 
Meetha i.e., sweet in green stage) mango germplasm in different places of Chapai Nawabganj district. 
Five germplasm were collected and evaluated in the laboratory of RHRS, Chapai Nawabganj. Fruits 
were collected in green stage before maturity to ripe. The biggest fruit was (394 g) obtained from MI 
Cha-05 followed by MI Cha-001(185 g). The smallest fruit (140 g) was produced in MI Cha-04.  
Number of fruits per plant varied from 53 to 417. Fruit yield ranged from 9.41 to 93.77 kg per plant. The 
highest edible portion (76.6%) was obtained from MI Cha-05/14, whereas the lowest edible portion 
(56.7%) was found in MI Cha-03/14. The TSS ranged within 8.2 to 11.2%, where the highest TSS was 
recorded in MI Cha-01 and the lowest TSS was recorded in MI Cha-03. Most of the germplasm had 
green skinned fruits except MI Cha-02 (light green) and MI Cha-03 (deep green). Organoleptic taste was 
observed good in MI Cha-05, whereas MI Cha-01 and MI Cha-04 had intermediate and others were poor.  

Inter-varietal hybridization of mango 
A hybridization programme was conducted at RHRS, Chapai Nawabganj. A total of 4,016 flowers from 
813 panicles were emasculated and pollinated. Ten hybrid fruits were obtained from different crosses. 
Eight hybrid fruits from the cross BARI Aam-3 x Palmer and two hybrid fruits of BARI Aam-3 x Langra 
were obtained. These mango hybrid fruits were harvested at mature stage and stones of the fruits were 
sowed in the soil for germination in the hybrid seedling plot. After germination, these one year hybrid 
seedlings will be transplanted in the main field after khasi and will be evaluated in the following seasons. 

Inter-varietal hybridization of mango  
A hybridization programme was conducted at RHRS, Chapai Nawabganj. A total of 597 flowers from 
122 panicles were emasculated and pollinated. Ten hybrid fruits from the cross Mixed special x SOM-
1048 were found. These mango hybrid fruits will be harvested at mature stage if finally retained and 
stones of the fruits will be sown in soil for germination in the hybrid seedling plot. After germination, 
these one year hybrid seedlings will be transplanted in the main field after khasi and will be evaluated 
in the following seasons. 

Performance of some mango hybrids 
An experiment to evaluate the performance of 16 mango hybrids namely Hy-056, Hy-057, Hy-058, Hy-
059, Hy-065, Hy-067, Hy-070, Hy-071, Hy-072, Hy-074,Hy-075, Hy-078, Hy-080, Hy-084, Hy-088 and 
Hy-091 was carried out at RHRS, Chapai Nawabgonj to know the detailed information on plant growth, 
fruit characteristics and yield. Among the mango hybrids, maximum tree volume was recorded in Hy-059 
(87.41 m3) and minimum value was recorded in Hy-080 (13.72 m3). Fruit weight was noted maximum in 
Hybrid-078 (440.00 g) while the minimum fruit weight was noted in Hybrid-091 (166.67 g). The highest 
yield of fruit was recorded in Hy-070 (22.19 kg) while the lowest yield was recorded in Hy-088(1.25 kg). 
Hy-075 had maximum edible portion (84.85%) as against minimum (58.00 %) in Hy-091. The highest TSS 
(23.00 %) was recorded from Hy-058 and Hy-067 compared to minimum (15.00%) in Hy-080. Fruits of 
Hy-072, Hy-075, hy-088 and Hy-091 developed yellow colour, Hy-056, Hy-057 , Hy-065, Hy-074, Hy-
078, Hy-080 and Hy-084 were greenish yellow, Hy-058 and Hy-059 were reddish or merun and rest of the 
mango hybrids were light yellow colour at ripen stage. The highest fruit fly infestation at the time of harvest 
was recorded in Hy-057(27.15 %) while low infestation was found in Hy-088(3.15 %). The mango hybrids 
Hy-056, Hy-057 and Hy-084 showed the highest incidence (50%) while the lowest incidence was found in 
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Hy-058(11%). Stem end rot was absent in all the mango hybrids. Maximum shelf life was noted in Hy-058 
(9-12 days) and minimum shelf life was noted in Hy-056 (4-5 days), Hy-057(4-5 days), Hy-065 (4-5 days) 
and Hy-084 (4-5 days). Considering overall performances especially yield, number of fruits, fruit weight 
and even percent edible portion, total soluble solids (TSS), colour and eating quality, the hybrids Hy-058 , 
Hy-059, Hy-067 and Hy-070 were noticed superior among the mango hybrid lines. The hybrids Hy-058 
and Hy-059 had attractive colour.  

Performance of an outstanding chance seedling obtained from BARI Aam-4 (hybrid) 
Performance of an outstanding Chance seedling was studied at RHRS, Chapai Nawabgonj. Tree 
volume 101.72 m3 was recorded in the Chance seedling. The fruits were harvested on Mid July. Fruit 
weight, number of fruit, fruit yield, edible portion and TSS were recorded 575.00 g, 155, 89.13 kg, 
80.00%, and 24.00%, respectively. Chance seedling had good organoleptic taste. No fruit fly 
infestation was recorded at the time of harvest. Chance seedling exhibited 20% incidence of 
anthracnose and stem end rot was absent. Shelf life was noted 6-8 days. Considering overall 
performances like yield, number of fruits, fruit weight, percent edible portion, total soluble solids 
(TSS) and organoleptic taste the Chance seedling was appeared superior.  

Performance of BARI released mango varieties in Chittagong hill tracts 
A study with five mango varieties i.e. BARI Aam-1, BARI Aam-2, BARI Aam-3, BARI Aam-4 and BARI 
Aam-8 was conducted at the existing five years old mango orchard at the hill valley of Agricultural 
Research Station of Raikhali in Rangamati Hill District. Mmaximum plant height (518.30 cm), base girth 
(62 cm), number of fruits per plant (288.30), fruit length (10.93 cm) and yield (20.01 t/ha) were observed in 
BARI Aam-8. The lowest number of fruits per plant (96.33), edible portion (70.51%) and fruit yield 
(5.32%) were found in BARI Aam-1. The earliest fruit harvest (late May) was observed in BARI Aam-1 
followed by BARI Aam-2 (mid June), BARI Aam-3 (late June) and BARI Aam-8 (early July), whereas the 
latest harvest was recorded in BARI Aam-4 (mid July). The biggest fruit (413.10 g) and the highest edible 
portion (84.50%) were noted in BARI Aam-4. Maximum TSS (22.67%) was recorded in BARI Aam-3 and 
minimum (16.33%) in BARI Aam-2. Based on number of fruits per plant and fruit yield with higher TSS, 
individual fruit weight, fruit volume and edible portion, BARI Aam-8 was noted superior over all other 
varieties under study in the Chittagong Hill Tracts. Though, BARI Aam-2, BARI Aam-3 and BARI Aam-4 
were also found promising for their satisfactory yield in the Chittagong hill tracts.  

Performance of BARI released mango varieties 
The experiment to evaluate the performances of four BARI released mango varieties namely BARI 
Aam-1, BARI Aam-2, BARI Aam-3 and BARI Aam-4 was conducted at ARS, Burirhat, Rangpur. 
BARI Aam-1 gave the highest plant height (8.45 m) and BARI Aam-4 gave the lowest plant height 
(4.76 m). Base girth was also noted maximum in BARI Aam-1 (1.30 m) and minimum in BARI Aam-
4 (0.74 m). BARI Aam-1 was harvested in 2nd week of June while BARI Aam-4 was harvested in 3rd 
week of July. Average fruit weight was noted maximum in BARI Aam-4 (454.33 g) and minimum in 
BARI Aam-1 (194.2g). Maximum edible portion was recorded from BARI Aam-4 (78.63%) followed 
by BARI Aam-2 (77.54%), whereas minimum edible portion was recorded from BARI Aam-1 
(52.94%). The percentage of TSS varied from 18.5 to 19.6. Maximum TSS was recorded from BARI 
Aam-3 (19.6%) while minimum TSS was recorded from BARI Aam-1 & 4 (18.5%). BARI Aam-4 
gave maximum number of fruits as well as yield per plant (270.0 and 122.66 kg), whereas BARI Aam-
1 gave minimum number of fruits as well as yield per plant (146.6 and 28.46 kg). 

Evaluation of local elite mango germplasm 
Six mango germplasm namely MI Bur-001, MI Bur-002, MI Bur-003, MI Bur-004, MI Bur-005 and MI 
Bur-006 were evaluated at ARS, Burirhat Rangpur. Only 4 germplasm produced flower and all the 
germplasm flowered in 2nd week of February. Maximum plant height was recorded in MI Bur-001 (8.06 
m) and minimum in MI Bur-005 (4.93 m). The fruits of all the germplasm were harvested in 2nd week of 



 Fruit Crops 164 
July 2014. Average fruit weight was manifested maximum in MI Bur-001 (336.7 g) and minimum in MI 
Bur-002 (188.2 g). Maximum edible portion was found in MI Bur-005 (71.19%) while minimum was 
found in MI Bur-002 (59.68%). The germplasm MI Bur-001 showed maximum TSS (21.6%) and MI 
Bur-005 showed minimum TSS (14.6%). Maximum number of fruits per plant (191.9) was recorded 
from MI Bur-005, whereas maximum yield per plant (63.97 kg) was obtained from MI Bur-001.  

Evaluation of newly collected local elite mango germplasm 
Four new local mango germplasm viz. MI Bur-007, MI Bur-008, MI Bur-009, MI Bur-010 were 
collected and fruits of the collected germplasm were evaluated at ARS, Burirhat Rangpur. Average 
fruit weight ranged from 195.6 to 297.2 g. Maximum fruit weight was obtained from MI Bur-009 
(297.2 g) and minimum from MI Bur-008 (195.6 g). Maximum TSS was found in MI Bur-009 (20.0%) 
and minimum in MI Bur-007 (18.5%). The percentage of edible portion varied from 55.64 to 67.00. 
Maximum edible portion was obtained from MI Bur-007 (67.00%) and minimum from MI Bur-010 
(55.64%). The fruits of the germplasm MI Bur-007 and MI Bur-010 were harvested earlier (4th week 
of May) compared to later harvest in the germplasm MI Bur-008 and MI Bur-009 (1st week of June). 
Fruit bearing habit was medium to high in all the germplasm. Considering fruit weight, TSS and edible 
portion, the germplasm MI Bur-007, MI Bur-008 and MI Bur-009 may be selected for further trial. 

Clonal selection of mango cv. Harivanga 
The experiment was conducted at ARS, Burirhat, Rangpur. Twenty four Harivanga mango germplasm 
viz. MI H Bur- 001, MI H Bur-002, MI H Bur-003, MI H Bur-004, MI H Bur-005, MI H Bur-006, MI 
H Bur-007, MI H Bur-008, MI H Bur-009, MI H Bur-010, MI H Bur-011, MI H Bur-012, MI H Bur-
013, MI H Bur-014, MI H Bur-015, MI H Bur-016, MI H Bur-017, MI H Bur-018, MI H Bur-019, MI 
H Bur-020, MI H Bur-021, MI H Bur-022, MI H Bur-023 and MI H Bur-024 were selected from 24 
orchards. Wide variation was observed in average fruit weight. The highest fruit weight was recorded 
in MI H Bur-016 (393.8 g) and the lowest fruit weight was recorded in MI H Bur-015 (239.25 g). The 
percentage of TSS ranged from 16.4 to 21.5. The germplasm MI H Bur-024 showed maximum TSS 
(21.5%) and the germplasm MI H Bur-001 showed minimum TSS (16.4%). The variations were also 
observed in case of edible portion. Maximum edible portion (78.23%) was obtained from MI H Bur-
017 and minimum edible portion (59.24%) was obtained from MI H Bur-015. Time of harvesting of 
fruits also varied from 1st week of June to 1st week of July. The fruits of the germplasm MI H Bur-001 
were harvested earlier (1st week of June) and the fruits of the germplasm MI H Bur-013 were 
harvested later (1st week of July). Bearing habit of the fruits of 50% germplasm was medium to high 
and rest of the germplasm was low to high. Among 24 Harivanga germplasm, MI H Bur-016 was good 
in respect of average fruit weight, percentage of TSS and edible portion. 

Evaluation of superior mango genotypes 
Four genotypes of mango namely MI Pah-001, MI Pah-002, MI Pah-003 and MI Pah-004 were 
evaluated at the Agricultural Research Station, Pahartali, Chittagong. The tallest plant (2.94 m) was 
observed in MI Pah-001 and the shortest plant (2.02 m) was observed in MI Pah-002. Tree volume 
was manifested maximum (15.99 m3) in MI Pah-001 and it was noted minimum (4.38 m3) in MI Pah-
004. Earliest flowering was observed in MI Pah-001 and the latest in MI Pah-004. Earlier harvesting 
was achieved from MI Pah-001 on first week of May 2014 and the latest harvesting was achieved from 
MI Pah-004 on first week of June 2014. The heaviest fruit (395g) was observed in MI Pah-003 and the 
lightest fruit (162g) was observed in MI Pah-001. The maximum fruits (40.21) was observed in MI 
Pah-003 while the minimum fruits (11.20) in MI Pah-002. The highest edible portion (84.30 %) was 
achieved in MI Pah-003 and the lowest edible portion (65.72 %) was achieved in MI Pah-001. 
Maximum Total Soluble Solids (TSS) (19.65 %) was observed in MI Pah-004 as against minimum 
TSS (17.0 %) in MI Pah-002. The highest yield per tree (15.20 kg) was produced by MI Pah-003 and 
the lowest yield per tree (2.39 kg) was produced by MI Pah-002. 
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MI Pah-005: An outstanding genotype of mango 
One genotype of mango i.e. MI Pah-005 was evaluated at the Agricultural Research Station, Pahartali, 
Chittagong. Three times flowering was recorded. The first flowering was occurred on 12 November 
2013, second on 10 February and the last flowering was recorded on 2 May 2014. Mango fruit was 
harvested on 29 March, 20 May and 25 July 2014. The heaviest fruit (432 g) was harvested on 20 May 
and fruits weighing 410 g and 220 g were harvested on 25 July and 29 March 2014. Edible portion was 
found 78.99, 80.10 and 80.00 % with 18.60, 18.72 and 18.50 % TSS, respectively in three aforesaid 
dates of harvesting. The number of fruits as well as yield per plant for first, second and third flowering 
were recorded 9 and 2.42 kg, 10 and 4.40 kg  and 12 and 4.9 kg.   

Performance of mango (Kacha Mitha) germplasm at hilly region 
An experiment was conducted on the evaluation of three mango (kacha mitha) germplasm (MI Kha-001, 
MI Kha 002 and MI Kha-003) at the Hill Agricultural Research Station, Khagrachari. The  germplasm MI 
Kha-001 and MI Kha-003 had maximum (6.0 m) and minimum (4.20m) plant height, respectively. The 
highest canopy spread 5.76 m at north-south and 5.63m at east-west was obtained from the germplasm MI 
Kha-001. The full blooming period was first week of January. The tree habit was spreading to 
intermediate type. Fruit harvesting period was 17th May. The highest number of fruits per plant were 
obtained from MI Kha-001 (280) and the lowest from MI Kha-003 (130). Maximum fruit weight was 
recorded from MI Kha-001 (250 g) and minimum fruit weight was recorded from MI Kha-003 (125g). 
Total Soluble Solids (TSS) was noted the highest in MI Kha-001 (16.0%) and the lowest in MI Kha-003 
(12.3%). Edible portion was recorded the highest in MI Kha-001 (64.40). Organoleptic taste of all the 
germplasm was sweet. Considering yield and quality, the germplasm MI Kha-001 was found promising. 

Performance of off-season mango germplasm 
An experiment was conducted to evaluate the off-season mango germplasm (MI Kha-001 and MI Kha-
002) at the Hill Agricultural Research Station, Khagrachari. The germplasm MI Kha-001 had 
maximum plant height (3.20 m) and minimum plant height (1.70 m) was obtained from MI Kha-002. 
The highest canopy spread 2.25 m at north-south and 2.38 m at east-west were recorded in MI Kha-
001. The full blooming periods were June 13 and January 14. The tree habit was spreading type. Fruit 
harvesting was done on December and May. The highest number of fruits per plant was obtained from 
MI Kha-001 (66) during January 14 and the lowest in June 13 (18). Maximum fruit weight was 
recorded in MI Kha-001 during June 13 (560 g) and minimum was recorded in January 14 (280 g). 
Total Soluble Solids (TSS) was noted the highest in MI Kha-001 during June flowering (19.0%). 
Edible portion was found 66.61% in MI Kha-001. The highest yield (18.48kg) was obtained from MI 
Kha-001 during January flowering while the germplasm gave 10.08 kg yield during June flowering. 

Performance of some popular and BARI released mango varieties under high rainfall area of 
North Eastern Region of Bangladesh 
The experiment was conducted at the Citrus Research Station (CRS), Jaintiapur, Sylhet with 4 
popular and 3 BARI released mango varieties namely BARI Aam-1, BARI Aam-2, BARI Aam-3, 
Langra, Gopalbhog, Mollika and Kamala sinduri. A wide variation was observed in case of 
growth and fruit characteristics. The highest plant height was observed in Mollika whereas BARI 
Aam-2 showed maximum base girth, canopy size, dense branching with excellent growth 
condition. The highest number of fruit/plant was found in BARI Aam-3 (92.00) while it was 
recorded the lowest in Mohonbhog (13.00). In case of fruit weight the heaviest fruit was found in 
Mollika (407.0 g) followed by BARI Aam-2 (274.3 g) while the lowest fruit weight was recorded 
in Gopalbhog (105.3 g) followed by Kamala sinduri (193.0 g). The highest fruit size was obtained 
from Mollika (13.5×8.43 cm) followed by BARI Aam-2 (9.63 × 8.37 cm). Maximum TSS 
(20.50%) was recorded in Gopalbhog. Maximum edible portion was found in Kamala sinduri 
(75.49%) followed by Gopalbhog (71.94%) while minimum was found in Langra (59.65%). 
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Maximum yield was obtained from Molllika (6.26 t/ha) followed by BARI Aam-3 (4.3 t/ha) 
although fruit cracking was observed in Mollika variety. But BARI Aam-2 was exceptional 
retaining all the fruits without any cracking although its yield is lower compared to Mollika and 
BARI Aam-3. 

Evaluation of local mango germplasm 
The experiment was carried out at the Citrus Research Station, Jaintiapur, Sylhet with twenty one local 
mango germplasm. A wide variation was observed regarding plant height, base girth, spreading, 
number of fruits per plant, fruit weight, edible portion and TSS of different germplasm. The highest 
plant height was recorded in MI Jai-007 while maximum base girth was found in MI Jai-017. MI Jai-
007 showed the highest canopy size while MI Jai-021 had the lowest. Fruits of MI Jai-009 were 
harvested in late May which was early in the fruiting season and may be considered as an early 
variety. The highest number of fruit per plant (1343)  and fruit yield/plant (233.68 kg) were obtained 
from MI Jai-005. The highest fruit weight was achieved from MI Jai-034 (237.0 g) followed by MI 
Jai-040 (230.0 g) and MI Jai-012 (227.0 g). Edible portion was recorded the highest in MI Jai-017 
(69.27%), whereas maximum TSS (17.2%) was obtained from MI Jai-020. Considering all the 
parameters especially yield and quality, MI Jai-005, MI Jai-006, MI Jai-007, MI Jai-013, MI Jai-015, 
MI Jai-020, MI Jai-025, MI Jai-027, MI Jai-038 and MI Jai-040 were found promising. 

Evaluation of exotic mango germplasm 
An exotic mango germplasm (MI Raj-001) collected from Saudi Arabia was characterized at the Fruit 
Research Station, BARI, Binodpur, Rajshahi. The germplasm MI Raj-001 had 2.9 m of plant height 
and 21 cm of base girth. Average fruit weight was 560 g. Edible portion and TSS were 81% and 20%, 
respectively. Edible portion and TSS of BARI Aam-4 were 83% and 20%, respectively. Maturity 
period of fruit was 2nd week of July. The fruit had very attractive yellowish maroon colour at ripen. 

Regional yield trial of plantain germplasm 
The experiment was conducted with three advanced plantain germplasm viz MP-006, MP-007, MP-
010 against BARI Kola-2 at ARS, Pahartali, Chittagong to select the suitable line. The tallest plant 
(289 cm) was observed in MP-007 and the shortest plant (247 cm) was observed in BARI Kola-2. 
Earliest flowering (213 DAP) was observed in BARI Kola-2 followed by MP-007 (235 DAP) where 
the latest flowering (243 DAP) was observed in MP-010. Maximum number of sucker (12.40) was 
observed in MP-007 while the minimum in BARI Kola-2 (5.90). The heaviest bunch (14.30 kg) was 
produced by MP-010 followed by MP-007 (14.10 kg) and the lightest bunch (13.60 kg) was produced 
by MP-006. Number of hands per bunch was noticed the highest (7.27) in MP-007 followed by BARI 
Kola-2 (7.02) and the lowest (5.99) in MP-006. Maximum number of finger per bunch was counted in 
BARI Kola-2 (128.40) followed by MP-007 (73.10) and the lowest was recorded in MP-006 (64.00). 
The biggest finger was produced by MP-007 (204 g) followed by MP-010 (181 g) while the lightest 
finger (158 g) was produced by BARI Kola-2. The highest yield was produced by MP-010 (24.15 t/ha) 
followed by MP-007 (23.81 t/ha) and the lowest yield was produced by MP-006 (22.96 t/ha). 

Development of population for gynodioecious papaya variety 
The study to develop gynodioecious population for papaya variety containing 100% productive plant and 
to increase farm income through papaya cultivation was carried out at the Fruit Research Farm of 
Pomology Division, HRC, BARI, Gazipur. Sixteen germplasm from home and abroad were collected 
and included in the study. After flowering, only 22 plants were noticed as andromonoecious type. 
Among them 9 plants have been selected as superior in terms of yield and taste.  Seeds of S1 and F1 
progeny have been sown in the seed bed on December 2013. Collection of new germplasm will be 
continued. After first year evaluation it was noticed that most of the collected germplasm appeared as 
female and male plants. Only 2 lines (CP Joy-005 and CP Joy-009) produced hermaphrodite flowers. 
The ratio of andromonoecious, female and male plants in CP Joy-005 and CP Joy-009 was 13:3:0 and 9: 



Fruit Crops  167 
6:1, respectively. During first flowering, average plant height was recorded 97.12 m and 79.93 m in CP 
Joy- 005 and CP Joy-009, respectively. First Flowering was observed in both the lines during last week 
of April. Fruit harvesting was started from 1st week of September. The average fruit weight of CP Joy- 
005 and CP Joy-009 was 1150 g and 1025 g, respectively. Fruits of both the lines were noticed elongate 
in shape and greenish yellow in skin colour at ripe stage. CP Joy-005 produced maximum number of 
fruits (22) as compared to that of CP Joy-009 (20). Seeds of S1 and F1 progeny and additional two lines 
collected from hill tract were sown in seed bed on December 2013. Then the seedlings were planted in 
the main field on the last week of February 2014 and now the plants are in flowering stage.  

Purification of Shahi pepe 
An experiment was carried out at the Fruit Research Farm of Horticulture Research Centre, 
Bangladesh Agricultural Research Institute, Joydebpur, Gazipur. Seedlings of purified selfed seeds 
were transplanted in the main field on  March 2013 and five flowers were selfed (Sib mating) in each 
plant on June 2013 and harvesting was done from mid September to October 2013. A total 500 flowers 
were selfed, among those 450 fruits exhibited the original characteristics of shahi pepe. It revealed that 
88% fruits were as like as shahi pepe  Fruit weight was noticed 1.08 kg with deep red coloured flesh, 
which was very close to original shahi pepe. Two main desired characters; pulp color and TSS 
(12.50%) were restored successfully and other characters were found very near to original shahi pepe. 
During the study years from 2007 to 2013 fruit weight ranged from 1.05 to 1.43 kg with an average of 
1.24 kg which was much higher than that of original shahi pepe (0.95 kg). Pulp colour during 2007 to 
2013 ranged from red to deep red colour and TSS varied from 10.78 to 12.50 %. 

Effect of rootstocks on growth, disease incidence and yield of guava varieties 
An experiment to investigate the effect of rootstocks on growth, disease incidence and yield of guava 
varieties was carried out at the Fruit Research Farm, Horticulture Research Center, BARI, Gazipur with a 
view to find out the survivability and field performances of grafted and non-grafted guava plants. There 
were eight treatments in this experiment viz., Kazi Peyara grafted on L-49, BARI Peyara-2 grafted on L-
49, Kazi Peyara grafted on poly peyara, BARI Peyara-2 grafted on poly peyara, BARI Peyara-2 grafted 
on strawberry guava, seedling plant of BARI Peyara-2, goottee of Kazi peyara and BARI Peyara-2. 
Grafted plants were planted in the field in May 2013. Wide range of variation was observed in plant 
height, base girth, canopy spread (E-W and N-S), number of primary branches, number of flowers 
thinned, number of fruits thinned, fruit retention per plant and growth condition. Maximum plant height 
(2.45 m), base girth (14.00 cm), canopy spread (E-W, 2.23 cm and N-S, 2.42 cm) and number of primary 
branches (2.75) were recorded in the seedling plant of BARI Peyara-2. On the other hand, minimum 
plant height (0.75 m), base girth (5.00 cm), canopy spread (E-W, 0.65 cm and N-S, 0.93 cm), number of 
primary branches (2.00), number of flower thinned (2.00), number of fruit thinned (0.00) and fruit 
retention (2.00) per plant were noted in BARI Peyara-2 grafted on strawberry guava. The highest number 
of flowers (250.00) and fruits (26.00) per plant was thinned in BARI Peyara-2 grafted on L-49 rootstock. 
Fruit retention (22.75) per plant was recorded maximum in BARI Peyara-2 grafted on L-49 rootstock. 
Growth condition of all the plants varied from poor to excellent. Kazi Peyara grafted on L-49, BARI 
Peyara-2 grafted on L-49 and seedling of BARI Peyara-2 showed excellent growth, Kazi Peyara and 
BARI Peyara-2 when grafted on Poly Peyara exhibited intermediate growth, BARI Peyara-2 grafted on 
strawberry guava resulted in poor performances in the field. The rootstock L-49 exhibited superior result 
in terms of growth as well as number flowers and fruits when used in BARI Peyara-2 grafts.  

Evaluation of guava (Psidium guajava) in the hilly area 
An experiment was conducted on the guava germplasm established in the minor fruit orchard of 
Agricultural Research Station, Raikhali, Rangamati Hill District. Maximum plant height (350.67 
cm), canopy spreading (475 × 453.33 cm), individual fruit weight (323.17 g) and TSS (10%) were 
observed in PG Rai-011, whereas minimum plant height (298.33 cm), canopy spreading (410 × 
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361.67 cm), individual fruit weight (280 g) and TSS (9%) were noted in PG Rai-003. The fruits of 
PG Rai-003 were noted longer (10.14 cm) than PG Rai-011 (9.74) and breadth of PG Rai-003 was 
lesser (7.14 cm) than PG Rai-011 (7.46 cm). PG Rai-003 produced flower during June which 
became harvestable during September, whereas PG Rai-011 produced flower during April (on 
season) which became harvestable during July and onwards, and again flowering on October (off 
season), became harvestable during February and onwards. Number of fruits was noticed 130 and 
100 in PG Rai-003 and PG Rai-011, respectively. The fruits of PG Rai-003 were seedless, crispy, 
oblong and white fleshed with very good taste. The germplasm PG Rai-011 was less seeded, crispy, 
pear shaped (or sometimes round shaped), regular bearer, white fleshed and the taste was very good 
taste. The keeping quality of PG Rai-003 was very good with shelf life of 8-10 days and it was only 
5-6 days in case of PG Rai-011.  

Collection and evaluation of guava germplasm 
Twenty four guava germplasm viz. PG Rah-001, PG Rah-002, PG Rah-003, PG Rah-004, PG Rah-
005,PG Rah-006, PG Rah-007, PG Rah-008, PG Rah-009, PG Rah-010, PG Rah-011, PG Rah-012, PG 
Rah-013, PG Rah-014, PG Rah-015, PG Rah-016 PG Rah-017, PG Rah-018, PG Rah-019, PG Rah-020, 
PG Rah-21, PG Rah-022, PG Rah-023, and Dhaka lal were evaluated at the Horticultural Research 
Center, RARS, Rahmatpur, Barisal. Plant height varied from 3.2 to 5.3 m where PG Rah -002 (5.3 m) 
gave the highest value and the lowest value by PG Rah-020 (3.2 m). The base girth also varied from 40 
to 23 cm, where PG Rah-004 and PG Rah-016 had maximum and minimum base girth, respectively. 
Maximum no. of fruit/plant was found in PG Rah-007 (545) and minimum was noted in PG Rah -019 
(75). Individual fruit weight varied from 64 g to 142 g, where PG Rah-002 gave the highest value and the 
lowest value by PG Rah-015. The highest fruit length was found in PG Rah-002 (5.90 cm) and the lowest 
one was observed in Dhaka lal (4.00 cm). The highest fruit diameter was found in PG Rah-019 (6.30 cm) 
and the lowest diameter was observed in PG Rah-008 (4.80 cm). The highest TSS (%) was manifested in 
PG Rah-002 (13) and the lowest TSS was observed in PG Rah-018 (8). The tree habit of PG Rah-024 
was erect whereas that of the remaining germplasm was spreading. Oblong lanceolate leaves were found 
in the germplasm, PG Rah-001, PG Rah- 002, PG Rah -008, PG Rah -009, PG Rah -010, PG Rah-011, 
PG Rah-013 and PG Rah-014 and the remaining germplasms had lanceolate leaf.  

Performance of local promising guava germplasm 
Performance of local guava germplasm (PG Pah-001) was studied in respect of growth, yield and 
quality at Agricultural Research Station, Pahartali, Chittagong. Plant height and base girth of the guava 
plant was 169.4 cm and 11.4 cm, respectively. The number of fruits per plant was recorded 20 
(twenty). Date of flower bud emergence and fruit harvest were recorded as 11.04.14 and 06.06.14 
respectively. Average fruit weight was 333.30 g. Length of fruit was 7.87 cm and breadth of fruit was 
8.53 cm. The thickness of mesocarp was recorded 1.97 cm. The number of seed per fruit was 375. 
Weight of hundred seeds was 2 gm. TSS in mesocarp and endocarp was 7.0% and 10.9%, respectively. 
The studied genotype was roundish. Fruits had semi smooth skin. Skin and flesh colour were light 
green and white, respectively. The genotype had crispy fruits with a very good taste. Fruits had 
medium soft seed. Fruit fly infestation was 10%. The infestation of anthracnose on fruits was 09%. 

Hybridization in litchi 
Hybridization in litchi was carried out at the Fruit Research Farm of Horticulture Research Centre (HRC), 
Bangladesh Agricultural Research Institute, Joydebpur, Gazipur to incorporate some important characters 
like earliness, lateness, colour and regular heavy bearing in the desired variety or cultivar. Cross 
combinations for hybridization were: BARI Lichu-3 x BARI Lichu-4, BARI Lichu-2 x BARI Lichu-4, 
BARI Lichu-3 x BARI Lichu-1 and Kathali x BARI Lichu-4. Initial fruit set was found 6 in BARI Lichu-
2×BARI Lichu-1 cross combination and finally 1 fruit was harvested.  From the cross combination of 
Kathali × BARI Lichu-4, initial fruit set was recorded 6 and finally the number of fruit harvested was 4.  



Fruit Crops  169 
Evaluation of litchi germplasm 
Six germplasm of litchi namely, BARI Lichu-1, BARI Lichu-2, BARI Lichu-3, BARI Lichu-4, 
Bombai and Madrazi were evaluated at ARS, Burirhat, Rangpur. Maximum plant height was observed 
in Madrazi (5.45 m) while minimum in BARI Lichu-4 (3.8 m). Base girth was also found maximum in 
Madrazi (0.76m) and minimum in BARI Lichu-4 (0.45 m). Time of flowering ranged from 1st week to 
3rd week of February. The germplasm Bombai gave early flowering (1st week of February), whereas 
BARI Lichu-3 & BARI Lichu-4 exhibited late flowering (3rd week of February). The fruits of the 
germplasm Madrazi were harvested early in the 3rd week of May. BARI Lichu-2 & Bombai were late 
in case of fruit harvest (1st week of June). Average fruit weight was noticed maximum in BARI Lichu-
2 (16.16 g) followed by Madrazi (14.03 g) while minimum fruit weight was recorded in BARI Lichu-1 
(11.6 g). Maximum TSS was recorded from BARI Lichu-2 (19.1%) and minimum was recorded from 
Madrazi (17.3%). Bombai gave maximum number of fruits (416.66) as well as yield per plant (5.24 
kg). Edible portion was noted maximum in the variety BARI Lichu-1 (70.26%).  

Evaluation of existing coconut germplasm 
The present study was conducted at CRS, Jaintapur, Sylhet to evaluate the existing ten germplasm i.e. 
CN Jai-001, CN Jai-012, CN Jai-013, CN Jai-014, CN Jai-015, CN Jai-016, CN Jai-017, CN Jai-019, 
CN Jai-023. There were differences among the germplasm studied regarding plant height, base girth, 
and growth condition. The highest number of fruits/plant was obtained from CN Jai-017 (72) followed 
by CN Jai-001 (59) and CN Jai- 0016 (55). The highest yield/plant and yield (t/ha) was also obtained 
from CN Jai-017 (129.6 kg/plant and 35.89 t/ha) followed by CN Jai-016 (104.5 kg/plant and 28.94 
t/ha) and CN Jai-001(70.8 kg/plant and 19.61 t/ha). The accession CN Jai-012 (18.2 kg/plant and 5.04 
t/ha) exhibited the lowest yield. Tender nuts were large in CN Jai-016 (29.3×18.2 cm) but CN Jai-023 
was found with much water content (950 ml) followed by CN Jai-017 (790 ml). Comparatively sweet 
tender nut water was found in CN Jai-001 (TSS 10%). In case of mature fruit maximum fruit weight 
was manifested in CN Jai-016 (1900 g) but fruit size was noted the highest in CN Jai-017 (28.0×16.0 
cm) with fruit nut weight of 1410 g and kernel weight of 660 g. But the highest TSS (13%) of kernel 
was recorded in CN Jai-016. Considering weight of fruit nut, kernel weight, number of fruit and yield 
CN Jai-001, CN Jai-016, CN Jai-01 were noted superior to other germplasm.  

Evaluation of existing ber germplasm 
An experiment was conducted at the Regional Horticulture Research Station, Chapai Nawabganj to find 
out the superior cultivars of ber for cultivation in that region as well as to find out the late variety. In this 
experiment nine local (Apel kul, BARI Kul-1, BARI Kul-2, BAU Kul-1, Comilla Kul, Sabji Kul and 
Chapai  Kul)  and one exotic (Thai kul) ber cultivar were used. Among the cultivars Thai Kul produced 
the largest fruit (89.82 g) and Chapai Kul produced the smallest fruit (25.38 g). The highest TSS (21%) 
was recorded in BARI Kul-1 and the lowest (16%) in Sabji kul. The highest (98%) and lowest (95%) 
edible portion was recorded in Thai kul and Chapai kul, respectively. The highest yield was obtained 
from Thai Kul (50.04 t/ha) and the lowest yield (27.80 t/ha) was noted from BARI Kul-1. Chapai kul was 
harvested on 24th April considered as too late among the studied germplasm. Two major diseases namely 
powdery mildew and sooty mould were observed in this study. Among the cultivars, Apel kul, BARI 
Kul-1, BARI Kul-2, BAU Kul-1, Thaikul and Dhaka 90 were moderately resistant to powdery mildew 
disease and rest of the cultivars were moderately susceptible. But in case of sooty mould infection BARI 
Kul-1, BAU Kul-1, Thai kul and Dhaka 90 were found resistant at Chapai Nawabganj condition. Four 
insects namely mealy bug, Busket worm, Leaf hairy cater pillar and fruit borer infestation were also 
observed. Apel kul and Dhaka 90 were susceptible to busket worm infestation. Leaf hairy caterpillar and 
fruit borer were not serious problem for most of the cultivars. Among the cultivars, considering fruit 
characteristics, yield potential, physico-chemical composition, qualitative characters, TSS and disease-
insects reaction, Thai kul, BAU Kul-1, Khorma kul, Dhaka 90 were found superior under Chapai 
Nawabganj condition. Considering harvesting time (24 April) Chapai kul might release as a late variety.  
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Collection and evaluation of ber germplasm 
An experiment to identify suitable ber germplasm was conducted at HRC Fruit Orchard, RARS, 
Jamalpur. Forty five accessions viz. ZM Jam-44, ZM Jam-101, ZM Jam-105, ZM Jam-107, ZM Jam-
122, ZM Jam-127, ZM Jam-138, ZM Jam-140, ZM Jam-141, ZM Jam-143, ZM Jam-145, ZM Jam-149, 
ZM Jam-150, ZM Jam-151, ZM Jam-160, ZM Jam-163, ZM Jam-174, ZM Jam-178, ZM Jam-180, ZM 
Jam-182, ZM Jam-188, ZM Jam-192, ZM Jam-193, ZM Jam-196, ZM Jam-202, ZM Jam-203, ZM Jam-
204, M Jam-205, ZM Jam-206, ZM Jam-208, ZM Jam-212, ZM Jam-222, ZM Jam-229, ZM Jam-235, 
ZM Jam-238, ZM Jam-239, ZM Jam-248, ZM Jam-283, ZM Jam-284, Dhaka-90, BARI Kul-1, BAU 
Kul, Rajshahi Kul, Taiwan kul, Apple kul were included in the study. Wide range of variation was 
observed among the accessions in terms of morphological traits, flowering & harvesting time and fruit 
characters. Plant height ranged from 2.75 (ZM Jam-138) to 5.10 (ZM Jam-284) m. Flowering time of all 
the ber germplasm varied from August to September, 2013. Among 45 ber germplasm, harvesting time 
of 18 germplasm was on February 2013 and 27 germplasm on 1st week of March 2014. Individual fruit 
weight ranged from 2.9 to 47.51 g, where BAU Kul produced the heaviest fruit followed by ZM Jam-
284, while ZM Jam-188 produced the lightest fruit. Yield per plant ranged from 4.00 to 40.00 kg, where 
ZM Jam-283 and Dhaka-90 were high yielder. TSS (%) varied from 7.00 to 21%, where ZM Jam-160 
contained the highest TSS followed by Jam-196 (20 %), while ZM Jam-44 exhibited the lowest TSS. 
Among the germplasm, percent edible portion varied from 77.14 (ZM Jam-150) to 94.59 (ZM Jam-149) 
%. The studied germplasm produced oval, oblong and round shaped fruits. Considering skin colour of 
fruits, the germplasm produced fruits having yellow, light yellow, yellowish, yellowish green, greenish 
yellow, greenish and reddish colour. Crispy to medium crispy fruits were found among the germplasm. 
Sweetness of fruit ranged from sweet to soury sweet and sour. Taste, the most important trait varied from 
good to very good. The germplasm, ZM Jam-101, ZM Jam-122, ZM Jam-127, ZM Jam-145, ZM Jam-
149, ZM Jam-180, ZM Jam-192, ZM Jam-193, ZM Jam-196, ZM Jam-202, ZM Jam-229 and ZM Jam-
284 showed better performance in terms of individual fruit weight, number of fruits per plant, yield per 
plant, edible portion, TSS, crispiness, sweetness and taste. Some lines viz. ZM Jam-122, ZM Jam-140, 
ZM Jam-145, ZM Jam-150, ZM Jam-151, ZM Jam-160, ZM Jam-163, ZM Jam-174, ZM Jam-178, ZM 
Jam-182, ZM Jam-193, ZM Jam-196, ZM Jam-202, ZM Jam-203, ZM Jam-204, ZM Jam-205, ZM Jam-
206, ZM Jam-208, ZM Jam-212, ZM Jam-222, ZM Jam-229, ZM Jam-235, ZM Jam-238, ZM Jam-239, 
ZM Jam-248 and ZM Jam-284 were noticed promoising regarding soury sweet taste.  

Performance of BARI released ber varieties at Comilla Region 
The experiment was carried out at RHRS, Comilla with three BARI developed ber varieties namely 
BARI Kul-1, BARI Kul-2 and BARI Kul-3 to evaluate their performances. BARI Kul-3 gave the 
highest (4.67 m) plant height and BARI Kul-1 gave the lowest (3.25 m) plant height. The ber varieties 
were harvested in the month of February. BARI Kul-3 produced the highest number of fruits per plant 

(1169) and fruit yield per plant (36.79 kg). Maximum (65.82 g) fruit weight was recorded in BARI 
Kul-3 followed by BARI Kul-2 (31.07 g) and minimum (27.20 g) fruit weight was observed in BARI 
Kul-1. The highest (17.50%) TSS was recorded in BARI Kul-1 followed by BARI Kul-2 (16.00%). 
The lowest (12.30%) TSS was registered in BARI Kul-3. The highest (95.79%) edible portion was 
found in BARI Kul-3 followed by BARI Kul-1 (95.77%), whereas BARI Kul-2 produced the lowest 
(94.36%) edible portion. From the above results, it was noticed that all the BARI developed ber 
varieties exhibited the expected result at Comilla region.  

Collection and evaluation of ber germplasm at Sylhet 
The present study was conducted at CRS, Jaintapur, Sylhet to evaluate three viz. ZM Jai-001, ZM Jai-
002 and ZM Jai-003 local ber germplasm. There were differences among the germplasm studied 
regarding plant height, base girth, spreading, number of fruits per plant and yield. The highest plant 
height was observed in ZM Jai-003 (3.8 m) whereas the lowest value was found in ZM Jai-002. 
Maximum base girth was noticed in ZM Jai-001 (1.3 m). Maximum number of fruits/plant was 
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obtained from ZM Jai-003 (5500) compared to minimum in ZM Jai-002 (3500). Likely the highest 
yield was obtained from ZM Jai-003 (25.70 t/ha) while the lowest yield was recorded in ZM Jai-002 
(9.65 t/ha). There were variations among the quantitative fruit characters. The highest fruit weight was 
manifested in ZM Jai-003 (19.8 g) as against the lowest in ZM Jai-002 (11.68 g). Maximum TSS% 
was found in ZM Jai-002 (11.8%). Maximum edible portion was attained in ZM Jai-003 (91.44%) 
followed by ZM Jai-001 (90.62%). The lowest edible portion was observed in ZM Jai-002 (85.43%).  

Collection and evaluation of ber germplasm at Rajshahi 
A study was conducted at the Fruit Research Station, Binodpur, Rajshahi with eight local and three exotic 
ber varieties namely ZM Bin-001 (Apple Kul)), ZM Bin-002 (BARI Kul-1), ZM Bin-003 (BARI Kul-2),  
ZM Bin-005 (Dhaka 90 Kul), ZM Bin-007 (Khulna Kul), ZM Bin-008 (Local Kul Early), ZM Bin-010 
(Sabji Kul), ZM Bin-011 (Zahazi Kul), ZM Bin-012 (Local Kul Late), ZM Bin-015 (China Kul) and ZM 
Bin-016 (Umboly kul). Harvesting period varied from February to Mid April. Most of the genotypes 
produced fruits during mid season (February). The accession ZM Bin-015 (China Kul) produced maximum 
fruit weight (42.50 g) and it was noted minimum in ZM Bin-001 (Apple Kul) (15.50 g). The germplasm 
ZM Bin-003 (BARI Kul-2) gave the highest yield (17.70 t/ha) and it was recorded the lowest in ZM Bin-
016 (Umboly Kul) (10.25 t/ha). The highest edible portion was found in Khulna Kul (93.75%) followed by 
Local Kul early (93.54%). The highest total soluble solids (19.00%) were recorded in ZM Bin-002 (BARI 
Kul-1) while it was recorded the lowest (12.00%) in ZM Bin-005 (Dhaka-90 Kul). Skin colour of most of 
the ber varieties varied light greenish yellow to greenish yellow  colour. The fruit surface of ber fruit of all 
the varieties was more or less smooth except few exceptions like BARI Kul-1. A large number of ber 
varieties/lines were moderately resistant in case of powdery mildew. Most of the varieties/lines were 
moderately susceptible in case of sooty mould.  Most of the ber varieties/lines were moderately resistant in 
case of fruit rot. Mealy bug infestation may occur during new shoot initiation. Most of the ber varieties/lines 
were moderately susceptible to mealy bug. BARI Kul-1, China Kul and Local Kul Late were moderately 
susceptible to fruit borer. BARI Kul-1 and BARI Kul-2 are already recommended for growing in 
Bangladesh. Among the other lines, Local Kul (Late) has been found to be very promising for late season 
fruiting behavior.  

Evaluation of longan germplasm 
Performance of 18 longan germplasm planted in 1997 was studied in respect of growth, flowering, 
yield and quality at the Fruit Research Farm, HRC, BARI, Gazipur. The result indicated that wide 
range of diversity existed in plant height, base girth, canopy volume, number of primary branches and 
time of vegetative flush, inflorescence emergence and fruit set. Maximum plant height (5.25 m), base 
girth (100.00 cm) and tree volume (57.74 m3) were obtained from the variety BARI Anshphal-1. 
Among eighteen germplasm fourteen produced fruit, and the fruits of all the genotypes were harvested 
between 08 July and 22 August 2013. The germplasm EL Joy-012, EL Joy-013, EL Joy-014 and EL 
Joy-015 were the earliest and EL Joy-008 and EL Joy-009 were the latest in terms of harvesting time. 
The highest fruit weight was recorded in the genotypes EL Joy-014 (10.85 g) followed by BARI 
Anshphal-2 (10.60g), EL Joy-010 (10.60 g), EL Joy-012 (10.55 g) and EL Joy-014 (10.50 g). The 
lowest fruit weight was obtained from BARI Anshphal-1 (3.85 g). Per cent edible portion was noted 
the highest in EL Joy-010 (75.47 %) and the lowest in the germplasm EL Joy-014 (61.66 %). EL Joy- 
009 contained maximum (22.60 %) total soluble solids. Fruit colour of most of the germplasm was 
noticed brown and fruit shape was round. Texture of  all the genotypes was less juicy (crispy) to very 
juicy, while aril colour of all the germplasm was translucent white and possessed sweet flavour 
surrounding a smooth black seed. Most of the germplasm were good to moderate in taste except EL 
Joy-004 and EL Joy- 007 whose had poor taste. The highest yield (9.60 ton/ha) was recorded in EL 
Joy-010 and EL Joy-011 while the lowest yield was noticed in BARI Anshphal-1(1.40 ton/ha). The 
study revealed that BARI Anshphal-2, EL Joy-003, EL Joy-009, EL Joy-010, EL Joy-010, EL Joy-012 
with respect to quantitative and qualitative characteristics and yield of fruits. 
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Evaluation of local pummelo germplasm 
Thirteen selected germplasm of pummelo viz. CG Akb-0144, CG Akb-0151, CG Akb-0157, CG Akb-
0161, CG Akb-0162, CG Akb-0163, CG Akb-0171, CG Akb-0172, CG Akb-0173, CG Akb-0174, CG 
Akb-0175, CG Akb-0177 and CG Akb-0184 were evaluated at the Regional Agricultural Research 
Station, Akbarpur, Moulvibazar. The highest number of fruits per plant (89) was obtained from the 
line CG Akb-0161 followed by CG Akb-0151 (85).  Fruit weight of the germplasm CG Akb-0161 was 
noted the highest (915.0 g) followed by CG Akb-0162 (830.0 g) while it was noted the lowest in CG 
Akb-0173 (645.0 g).  Number of segment ranged from 10 to 14. Maximum edible portion (66.67%) 
was found in CG Akb-0177 followed by CG Akb-0184 (60.52%). Minimum edible portion (36.84%) 
was recorded in CG Akb-74. TSS ranged from 8.75  to 9.80 % where CG Akb-0184 had the lowest 
and CG Akb-0161 contained the highest TSS. Fruit shape ranged from globose to oblate. There were 
variations among the flesh colour and texture which ranged from very pink to light pink and crispy to 
soft, respectively. Juiciness was noticed very juicy to juicy. Taste, bitterness and peeling quality varied 
from very sweet to sweet, nil to slight and easy to medium, respectively. Considering fruit weight, 
bearing and quality of the fruits the line CG Akb-0151 was found promising.  

In-situ evaluation of pummelo germplasm 
A pummelo germplasm CG Ish-001 was evaluated against a check variety BARI Pummelo-3 at the 
Regional Agricultural Research Station, Ishurdi, Pabna. The germplasm was identified at Parbatipur 
upazilla district of Dinajpur. After preliminary investigation fully matured fruit of the germplasm was 
harvested and data of different parameters were taken at RARS, Ishurdi, Pabna. Higher number of 
fruits per plant (80) was counted from CG Ish-001 compared to lower  number fruits from BARI 
Pummelo-3 (50). Similarly average fruit weight and fruit size were recorded higher in CG Ish-001 
compared to those of BARI Pummelo-3. But thickness of rind was higher (2.20 cm) in BARI 
Pummelo-3 compared to that of CG Ish-001 (1.75 cm). Edible portion was noted higher (57%) in CG 
Ish-001 compared to that of BARI Pummelo-3 (50%). Most of the qualitative characters of CG Ish-
001 were similar to those of BARI Pummelo-3. But some qualitative characters were found better in 
CG Ish-001. Flesh colour was noted red in CG Ish-001, compared to pinkish in BARI Pummelo-3. 
Taste was excellent and bitterness was completely absent in the promising line CG Ish-001. Moreover, 
it was late in harvesting time (October-December) whereas; BARI Pummelo-3 was a mid season 
variety (September- October). Considering yield, harvesting time and other qualitative characteristics, 
the germplasm CG Ish-001 was noticed superior. 

Evaluation of local pummelo lines 
Eleven local pummelo lines viz. CG Jai-001, CG Jai-002, CG Jai-003, CG Jai-004, CG Jai-005, CG Jai-
006, CG Jai-007, CG Jai-008, CG Jai-009, CG Jai-010, CG Jai-011 were evaluated at the Citrus Research 
Station, Jaintiapur, Sylhet to study their performances. All the lines showed significant variations in 
respect of plant height, base girth, number of fruits/plant, yield/plant and fruit quality attributes. The 
highest plant height and base girth were recorded in the line CG Jai-008. Maximum number of fruits per 
plant (40.25) was found in CG Jai-001 which also produced the biggest (1068.0 g) fruit. Maximum 
yield/plant was recorded from CG Jai-008 (38.4 kg) with maximum fruit size (14.38 × 14.45 cm). The 
highest edible portion was obtained from CG Jai-007 (60.59%) while the lowest value was found from 
CG Jai-011 (48.04%). Maximum TSS was recorded in CG Jai-008 (10.23%) followed by CG Jai-009 
(9.40%) and CG Jai-007 (9.25%), respectively. The lines CG Jai-001, CG Jai-006, CG Jai-007 and CG 
Jai-008 were found promising in respect of yield, per cent edible portion and per cent TSS. 

Evaluation of superior lines of sweet orange 
The study was conducted at the Citrus research Station (CRS), Jaintiapur, Sylhet. The superior lines of 
sweet orange germplasm viz. the CS Jai-001, CS Jai-002 and CS Jai-003 were tested with BARI Malta 
1 as check. A wide variation was observed in different parameters of sweet orange lines. The line CS 
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Jai-003 was noted superior in terms of plant height (3.0 m) and base diameter (65 cm) followed by CS 
Jai-003 with 2.7 m and 40 cm, respectively. Canopy size was recorded higher in CS Jai-002 (310×325 
cm) followed by CS Jai-003 (290×275 cm). Harvesting of CS Jai-003 ranged from October to 
November and it varied from November to December in CS Jai-001 and CS Jai-002. The highest 
number of fruits was found in CS Jai-003 (116) followed by BARI Malta-1. Maximum individual fruit 
weight (205 g) was found in CS Jai-002 followed by CS Jai-001 (185 g) and CS Jai-001 (165 g). In 
case of fruit epicarp color, CS Jai-001 and CS Jai-003 became greenish yellow when ripen but BARI 
Malta-1 was light green, whereas CS Jai-002 became pale green. Maximum TSS (10.10%) was found 
in CS Jai-003. Among the germplasm, CS Jai-003 exhibited superior performance. However, the lines 
CS Jai-002 and CS Jai-001 were also noted promising.  

Evaluation of exotic lemon germplasm 
Performance of six lemon germplasm viz. BARI Lebu-1, BARI Lebu-2, Seedless lebu, Kagzi lebu, 
Kagza lebu, including an exotic line CA Raj-001 was evaluated at the Fruit Research Station, 
Binodpur, Rajshahi.  The plant height, base girth, time of flowering and number of fruit/plant of the 
exotic line CA Raj-001 were 3 m, 30 cm, mid-February and 45, respectively. Fruits of different lemons 
showed variations among themselves in terms of various fruit characteristics. The highest weight was 
recorded in BARI Lebu-1 (258 g) followed by BARI Lebu-2 (185 g) & CA Raj-001 (148 g). The 
lowest fruit weight was observed in Kagzi lebu (38.6 g). TSS was recorded the highest in Kagzi (8.5) 
and the lowest in Seedless (6.7). Dry matter was noted maximum in Kagzi lebu (8.58%) followed by 
Kagza lebu (8.11%) and minimum in BARI Lebu-1 (6.81%). Vitamin C content was noted maximum 
in Kagzi lebu (36.88 mg/100 gm) followed by CA Raj-001 (29.38 mg/100gm) and minimum in 
Seedless lebu (21.91%). Acidity percent was manifested maximum in Kagza lebu (2.40%) followed by 
Kagzi lebu (1.91%) &  CA Raj-001 (1.64%) and minimum in BARI Lebu-2 (0.99%).  

Collection and evaluation of jara lebu germplasm 
Six lines of jara lebu such as CM Akb-001, CM Akb-002, CM Akb-003, CM Akb-004, CM Akb-005 
and CM Akb-006 were evaluated at the Regional Agricultural Research Station, Akbarpur, Moulvibazar. 
Maximum single fruit weight (870.0 g) was obtained from CM Akb-001 followed by CM Akb-003 
(855.0 g) and CM Akb-002 (460.0 g). Fruit length ranged from 7.50 cm (CM Akb-006) to 17.50 (CM 
Akb-001) cm and fruit breadth from 4.80 cm (CM Akb-006) to 13.50 cm (CM Akb-001). The highest 
rind thickness was also obtained from CM Akb-001 (2.30 cm) and the lowest rind thickness was 0.50 cm 
in CM Akb -006. Number of seed was noted the lowest in CM Akb-001(36) and the highest in CM Akb-
003 (93). Pulp diameter was recorded the highest in CM Akb-004 (5.90cm) and the lowest in CM Akb-
006 (3.60 cm). Weight of seed ranged from 5.40 to 18.30 g. Number of fruits per plant was noted 
maximum in CM Akb -006 (45.0) and minimum in CM Akb -001 (7.0). Considering fruit size, rind 
thickness and quality of fruits the line CM Akb-001 was found promising.  

Evaluation of different citrus rootstocks in the hilly area 
An experiment was conducted on the performance of seven years old three different rootstocks like 
Rough lemon, Rangpur lime and Calamanshi in the hilly area at the Agricultural Research Station, 
Raikhali, Rangamati Hill District. Maximum plant height (471.67 cm), base girth (55.00 cm), plant 
canopy (480 × 510 cm), number of fruits per plant (360.00), individual fruit weight (125.20 g), number 
of seeds per fruit (34.00), plant survival percentage (100%) were recorded in rough lemon. Minimum 
plant height (390.00 cm), base girth (45.33 cm), plant canopy (295.00 cm × 313.33 cm), individual 
fruit weight (15.80 g) and number of seeds per fruit (10.00) were recorded in calamanshi. The lowest 
number of fruits (300.00) and survival percentage (10%) were found in Rangpur lime. Disease 
incidence of Rough lemon was less. The incidence of foot rot was severe in Rangpur lime that leaded 
to death of the plant and the incidence of calamanshi was high. Based on plant survival percentage and 
disease incidence Rough lemon was found superior. 
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Evaluation of burmese grape germplasm 
The experiment was conducted at the CRS, Jaintapur, Sylhet, with five Burmese grape germplasm viz. 
BS Jai-001, BS Jai-002, BS Jai-003, BS Jai-004 and BS Jai-005. A wide variation was observed in terms 
of growth, yield contributing characters, yield and fruit quality of the germplasm studied. The highest 
plant height, base girth, canopy spreading were noted from BS Jai-005. Maximum number of fruits/plant, 
yield/plant and yield/ha were obtained from BS Jai-001. The line BS Jai-001 was also free from disease 
whereas the others suffered from powdery mildew and sooty mould. Chaper beetle was common in case 
of all the germplasm and only BS Jai-001 was free from fruit borer. Fruit size was recorded the highest in 
BS Jai-003 (3.4×3.4 cm) followed by BS Jai-001 (3.35×3.14 cm). Flesh color and texture for all the 
germplasm were noticed off white and juicy, respectively. Maximum edible portion (47.5%) and per cent 
TSS (13.6%) were noticed from BS Jai-001. Considering yield, edible portion, TSS, disease infection 
and insect infestation, the germplasm BS Jai-001 performed the best among the germplasm. 

Evaluation of lukluki germplasm 
Ten lines of Lukluki such as FJ Akb-004 FJ Akb-006, FJ Akb-007, FJ Akb-008, FJ Akb-011, FJ Akb-
012, FJ Akb-016, FJ Akb-017, FJ Akb-020 and FJ Akb-021 were evaluated at the Regional 
Agricultural Research Station, Akbarpur, Moulvibazar. Maximum single fruit weight (9.55 g) was 
obtained from FJ Akb-007 followed by FJ Akb-004 (8.25 g) and minimum from FJ Akb-012 (4.90 g). 
Weight of skin ranged from 0.20 to 0.50 g. The highest pulp weight was noted in the line FJ Akb-007 
(5.40 g) and minimum in FJ Akb-016 (2.71 g). The number of seeds (12) and weight of seeds/fruit 
were also noted moderate in the line FJ Akb-007. The highest TSS was obtained from the line FJ Akb-
007 (20.20%) and this line was very good in taste. The line FJ Akb-007 was found better among the 
germplasm with respect to fruit weight, TSS and taste.  

Collection and evaluation of existing bael germplasm 
An experiment was conducted at the Regional Horticulture Research Station, Chapainawabganj including 
22 bael germplasm to find out a good variety of bael for commercial cultivation. Twenty two germplasm 
included in this experiment were collected from the different places of Chapainawabganj and Rajshahi 
districts. A wide variation was observed among the germplasm regarding growth and tree characteristics. 
Tree growth was either vigorous or intermediate. Tree volume ranged from 7.48 (AM Cha-017) to 98.50 m3 
(AM Cha-001). Fruit of different bael germplasm showed variation in respect of various fruit characters. 
Number of fruits varied from 01 to 70, where AM Cha-002 had minimum and AM Cha-007 exhibited 
maximum number of fruit. Individual fruit weight of bael genotype varied from 650 to 2900 g. Bigger fruits 
were recorded in the genotypes AM Cha-02, AM Cha-004, AM Cha-010 and AM Cha-018. Weight of 
fruits of those genotypes ranged from 1900 to 2900 g. Fruit weight was the highest at AM Cha-04 (2.9 kg) 
and the lowest at AM Cha- 19 (650 g). Weights of fruit were medium in rest of the genotypes. TSS was 
recorded maximum (37%) in AM Cha-04 and AM Cha-008, while it was noted minimum (28%) in AM 
Cha-013. Pulp percentage (edible portion) was above 70% in 9 genotypes. However, maximum pulp 
percentage (above 75%) was recorded in AM Cha-004, AM Cha-007 and AM Cha-025. The skull 
percentage ranged from 16.96 to 41.07. The fibre percentage varied from 3.27 to 6.67. The least fibrous 
germplasm were AM Cha-04, AM Cha-05 and AM Ch-01. More fibrous genotypes were AM Cha-03, AM 
Cha-07 and AM Cha-019. The percentage of seed varied from 0.68-3.30%. The least seeded genotypes 
were AM Cha-02, AM Cha-06, AM Cha-10. Excellent flavor of fruit was noticed in the genotypes AM 
Cha-04, AM Cha-05, AM Cha-06, AM Cha-08, and AM Cha-010. Organoleptic taste was noted good to 
excellent in most of the germplasm. Grittyness was present in maximum bael fruits under study. Bitterness 
was absent in most of the fruits. Sweetness varied from medium sweet to very sweet. Mucilage was absent 
in most of the germplasm under consideration. Most of the germplasm were free from insect-pest and 
disease attack but a few germplasm have sooty mould infection recorded in AM Cha-001, AM Cha-003 and 
AM Cha-007. In consideration of fruit characteristics, edible portion and flavour, the germplasm AM Cha-
02, AM Cha-004, AM Cha-005, AM Cha-006, AM Cha-008, AM Cha-09, AM Cha-010 and AM Cha-013 
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were found promising. The available variability for various traits in bael genotypes can be utilized for the 
improvement of this underutilized fruit. Genotypes having less seeds and mucilage content, less fibre 
content and better aroma can be used for the improvement of this native fruit. Superior germplasm can be 
released as a variety for commercial cultivation. After overall assessment, two germplasm AM Cha-04 and 
AM Cha-05 have been proposed for releasing as bael variety this year.  

Evaluation of bael germplasm 
Seventy five germplasm of bael were evaluated at the ARS, Burirhat, Rangpur.  Plant height ranged from 
2.6 to 7.0 m. The germplasm AM Bur-56 produced the tallest plant (7.0 m) and AM Bur-59 the shortest 
plant (2.6 m). On the other hand, maximum base girth (0.85 m) was recorded from AM Bur-11 and 
minimum base girth (0.25 m) was recorded from the germplasm AM Bur-59. The germplasm AM Bur-47 
gave flowering in the 2nd week of April and the germplasm AM Bur-61 and AM Bur-73 gave flowering in 
the 1st week of June. Time of harvesting was observed in the 2nd week of March to 4th week of April. 
Maximum number of fruits per plant was obtained from AM Bur-26 (80) whereas minimum number of 
fruits was obtained from AM Bur-03 and AM Bur-57 (2). The germplasm AM Bur-02 produced 
maximum yield per plant (59.4 kg) followed by AM Bur-17 (35.75 kg) while AM Bur-57 produced 
minimum yield per plant (1.24 kg). Heavier and bigger fruits were recorded in the germplasm AM Bur-01, 
AM Bur-02, AM Bur-03, AM Bur-21, AM Bur-49, AM Bur-61, AM Bur-63, AM Bur-65 and AM Bur-
68. Weight of fruits of those germplasm ranged from 1.3 to 3.6 kg. Weight of edible portion was 
maximum (1.54 kg) in AM Bur-21 and minimum (0.07 kg) in AM Bur-75. Number of seeds ranged from 
20 to 105. Fruits of germplasm AM Bur-37 contained maximum seeds (105). The less seedy germplasm 
was AM Bur-47 (20). Maximum fiber weight (98.2 g) was recorded from AM Bur-21 and minimum fiber 
weight (6.0 g) was recorded from AM Bur-38. Pulp is composed of edible portion, fibre and seeds. Edible 
portion was above 80% in the fruits of 9 germplasm. However, maximum edible portion (above 90%) was 
recorded in AM Bur-21. The fibre percentage ranged from 1.13 to 8.19. Maximum fiber percentage (8.19) 
was recorded from AM Bur-41 and minimum (1.13) from AM Bur-39. The percentage of seeds was 
recorded maximum (98) in AM Bur-6 and AM Bur-7 and the percentage of seeds was manifested 
minimum (0.66) in AM Bur-49. Excellent flavour of fruits was noticed in 27 germplasm. Fruits having 
sweet and soft pulp were produced by most of the germplasm. Non-sticky fruit pulp, a good character was 
recorded in the germplasm AM Bur-01, AM Bur-11, AM Bur-13 and AM Bur-20. Considering yield and 
quality, the germplasm AM Bur-02 and AM Bur-17 resulted in superior performance.  

Collection and evaluation of local bael germplasm 
A field experiment was conducted at the Hill Agricultural Research Station, Khagrachari to evaluate 
the performance of eleven advanced bael lines i.e. AM Kha-001, AM Kha-002, AM Kha-003, AM 
Kha-004, AM Kha-005, AM Kha-006, AM Kha-007, AM Kha-008, AM Kha-009, AM Kha-010 and 
AM Kha-011 grown in the hill slope. Maximum number of fruits per plant was obtained from AM 
Kha-005 (248) and minimum from AM Kha-008 (180). Individual fruit weight was noticed maximum 
in AM Kha-011 (997g) followed by AM Kha-001 (871g) as against minimum in AM Kha-010 (284g). 
The highest yield per plant (189.43 kg) was observed in AM Kha-011 followed by AM Kha-001 
(165.49kg) and the lowest from AM Kha-010 (62.48kg). The TSS of maximum germplasm was 
recorded 32-40% with yellow flesh colour. The highest edible portion was recorded in AM Kha-009 
(65.72%) followed by AM Kha-004 (65.17%) while minimum edible portion was noted in AM Kha-
011 (46.94). Considering fruit bearing habit, fruit weight and yield, the lines AM Kha-011, AM Kha-
004 were found suitable for cultivation at Khagrachari region.  

Evaluation of wood apple germplasm 
The growth parameters of seven wood apple germplasm were evaluated in the Fruit Research Farm of 
HRC, BARI, Gazipur. Maximum plant height was observed in FL Joy-005 (2.83 m) and minimum in 
FL Joy-004 (2.00 m). The highest base girth was found in FL Joy-007 (32.00 cm) and the lowest in FL 



 Fruit Crops 176 
Joy-004 (26.66 cm). Number of flower per inflorescence varied from 19 in FL Joy-004 to 60 in FL 
Joy-006. The biggest fruit was recorded in FL Joy-004 (255.750 g) followed by FL Joy-002 (247.80 
g), FL Joy-002 (240.00 g) and FL Joy-005 (227.50 g). The smallest fruit was obtained from FL Joy-
006 (115.00 g). TSS was noted maximum (11.00 %) in FL Joy-001, FL Joy-003, FL Joy-005 and FL 
Joy-007 as compared to minimum (9.00 %) in FL Joy-004 and FL Joy-006. The highest percentage of 
edible portion was obtained from FL Joy-007 (75.86 %), while the lowest edible portion was noted in 
FL Joy-003 (66.16 %). Fruits of all the germplasm were of round shaped. Rind colour at ripen stage 
was grayish to grayish white. Pulp colour of all the germplasm was brown to light brown. Fibrousness 
in pulp was low to medium in all the germplasm. Seed firmness in all the germplasm was soft except 
FL-Joy 004, where it was found slightly hard. The fruits of FL Joy-003, FL Joy-004 and FL Joy-005 
were good in taste but the other germplasm were intermediate to poor. The fruits of all the germplasm 
were harvested between 07 October and 24 December 2013. The highest number of fruit per plant was 
obtained from FL Joy-005 (36.00) as against the lowest from FL Joy-006 (13.00). The highest yield 
was recorded in FL Joy-005 (5.12 t/ha) while the lowest yield was noted in FL Joy-006 (0.93 t/ha). 
Considering the quantitative and qualitative characteristics and yield of fruits the germplasm FL Joy-
003, FL Joy-004 and FL Joy-005 were fond superior to other germplasm.  

Performance of wood apple germplasm 
An experiment was conducted to evaluate the wood apple germplasm (FLKha-001 and FLKha-002) at the 
Hill Agricultural Research Station, Khagrachari. The full blooming period was July 2013 and harvesting 
was done in December 2013. Higher yield per plant (30.72 kg) was obtained from FL Kha-001 resulting 
maximum number of fruits per plant (96) and higher individual fruit weight (320 g). The highest edible 
portion (68.75%) was recorded in FL Kha-001. Maximum TSS (19%) was found in FL Kha-002.  

Collection and evaluation of some pomegranate germplasm 
Twelve pomegranate germplasms were evaluated for their performance at RHRS, Chapainawabganj. Three 
(PG Cha-002, PG Cha-004 and PG Cha-008) of those were collected through “Fruit Fair 2006” held at this 
station. Rest of the germplasm (fruits) was collected from different market places of Chapainawabganj and 
Rajshahi. A wide variation was observed among the genotypes. Maximum plant height was found in PG 
Cha-004, whereas minimum plant height was found in PG Cha-010. Stem girth was noted maximum in PG 
Cha-004 as against minimum in PG Cha-007. Maximum mature fruits were harvested from PG Cha-002 
followed by PG Cha-004 and PG Cha-012, respectively whereas total number of fruits were found the 
highest in PG Cha-004  followed by PG Cha-012 and PG Cha-002, respectively. The biggest fruit was 
obtained from PG Cha-004, whereas the lightest fruit was found in PG Cha-008. Percent edible portion was 
noted maximum in PG Cha-012, whereas minimum edible portion was found in PG Cha-008. Total soluble 
solids were recorded the highest in PG Cha-012 while PG Cha-002 had the lowest value. PG Cha-004 
produced large sized arils, whereas PG Cha-010, PG Cha-011 and   PG Cha-012 produced soft seeded arils. 
PG Cha-004 was found the best yielder followed by PG Cha-012. Fruit shape was round in all the 
germplasm. Fruits were found of light green, pinkish green and light pink colour. PG Cha-010, PG Cha-011 
and PG Cha-012 produced fruits having thin rind, whereas other fruits had thick to very thick rind. Aril size 
was large in PG Cha-004 while PG Cha-002 produced small sized arils. Light pink aril was found in PG 
Cha-004, whereas white arils were found in PG Cha-010, PG Cha-011 and PG Cha-012. The germplasm 
PG Cha-010, PG Cha-011 and PG Cha-012 were sweet in taste, whereas rest of the germplasm had sour to 
sourly sweet taste. Among the germplasm, PG Cha-010, PG Cha-011 and PG Cha-012 produced arils with 
soft seeds and these accessions seemed to be similar genotypes. Other accessions carried arils with hard 
seeds. Incidence of anthracnose as well as styler end rot was recorded maximum in PG Cha-011, whereas 
minimum anthracnose was found in PG Cha-004 and minimum styler end rot was noted in PG Cha-012. 
Infestation of fruit borer was only recorded in PG Cha-008. Considering the important parameters like fruit 
weight, edible portion, TSS, aril size, sweetness, seed softness and yield, the genotypes PG Cha-004 and 
PG Cha-012 were found superior among the germplasm. 
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Evaluation of custard apple germplasm 
The growth parameters of 15 custard apple germplasm which were planted during June 2009 in the Fruit 
Research Farm of HRC, BARI, Gazipur were studied. Wide range of variation was observed in plant 
height, base girth and number of fruit. Maximum plant height was observed in AS Joy-014 (4.10 m) and 
minimum in AS Joy-005 (2.90 m).  Maximum base girth was found to be 26.80 cm in AS Joy-014 and 
minimum (15.65 cm) in AS Joy-001. Harvesting period lasted from August to October 2013. The 
number of fruits varied from 7 to 63. Maximum number of fruits was recorded in AS Joy-005 and 
minimum in AS Joy-009. The highest fruit weight (245 g) was observed in AS Joy-015 and the lowest in 
AS Joy-006 (114 g). The highest pulp was found in AS Joy-007 (58.50 %) followed by AS Joy-012 
(56.2%), AS Joy-015 (55.9%) and AS Joy -005 (55.7%). The lowest pulp (28.10%) was found in AS 
Joy-006. The highest TSS (26%) was recorded in AS Joy-001 and the lowest (17 %) in AS Joy-002. The 
rind colour of 5 germplasm (AS Joy-001, AS Joy-003, AS Joy-007, AS Joy-011and AS Joy-015) was 
noted as pink and rest of the germplasm resulted in green colour. Considering fruit weight, edible portion 
and rind colour the germplasm AS Joy-015 was found superior. The germplasm AS Joy-004 and AS Joy-
005 were also noticed better in respect of number of fruit and other qualities.  

Eevaluation of custard apple germplasm in the hilly region 
Ten custard apple germplasm viz. AS Ram-001, AS Ram-002, AS Ram-003, AS Ram-004, AS Ram-
005, AS Ram-006, AS Ram-007, AS Ram-008 and AS Ram-009 were evaluated at the Hill Tracts 
Agricultural Research Station, Ramgarh. The line AS Ram-05 produced maximum number of fruits 
(35/plant) with heavier fruit (218.8 g/fruit). Maximum fruit yield (7.51 kg/plant) was obtained from 
the line AS Ram-05 and maximum TSS (19.4%) was recorded in AS Ram-03 closely followed by AS 
Ram-05 (18.66%). Considering yield and quality the germplasm AS Ram-05 was noted superior. 

Collection and evaluation of custard apple germplasm 
Fruit characteristics of thirteen custard apple germplasm were studied in the laboratory of the Fruit 
Research Station, BARI, Binodpur, Rajshahi. The result indicated that wide range of diversity existed 
in fruit weight, pulp weight, TSS. pulp content, skin weight etc. The highest fruit weight (150 g) was 
observed in AS Bin-004 followed by AS Bin-011 (122.5 g), AS Bin-010 (121g), AS Bin-012 (116.20 
g) and AS Bin-002 (115.00 g). The lowest fruit weight was noted in AS Bin-006 (68.4). The skin 
weight was noted the highest (63.83 g) in AS Bin-004 and the lowest (29.80 g) in AS Bin-006. 
Maximum TSS (25%) was recorded in AS Bin-002 and minimum (18%) in AS Bin-O08 and AS Bin-
O09. The lines AS Bin-004, AS Bin-011, AS Bin-012 and AS Bin-002 resulted in better performances 
in terms of fruit weight and TSS value. 

Evaluation of promising indian olive germplasms at Hathazari 
Thirteen Indian olive germplasm were evaluated to observe their field performances as well as their 
genetic variations at RARS, Hathazari. A wide genetic variation was observed among different physio-
morphological parameters studied. The highest (248 cm) base girth was observed in OE Hat-002. The 
line OE Hat-002 was the tallest (12.0 m) among the germplasm. There were differences among yield 
and yield contributing parameters. Single fruit weight was noted the highest (30.8 gm) in OE Hat-0010. 
The highest (188.55 Kg) yield was obtained from the line OE Hat-003. The edible portion was recorded 
the highest in OE Hat-002 (88.24 %) but TSS was noticed maximum in OE Hat-0018 (9.73 %). 

Evaluation of indian olive germplasm at Sylhet 
The present study was conducted at CRS, Jaintapur, Sylhet to evaluate the local indian olive 
germplasm. There were differences among the germplasm regarding plant height, base girth, 
spreading, number of fruits per plant and yield. The highest plant height was observed in EF Jai-024 
and base girth in EF Jai-004, EF Jai-017 and EF Jai-024 (90 cm). The line EF Jai-002 was noted 
superior with the biggest canopy size (650×600 cm) while maximum individual fruit weight was 
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obtained from EF Jai-025 (49.0 g) with larger size fruit (5.97×4.37 cm). The highest number of 
fruits/plant was obtained from EF Jai-023 (3081) with maximum yield (70 kg/plant and 14.75 t/ha, 
respectively). There were variations among the quantitative fruit characters. The highest flesh 
thickness was found in EF Jai-025 (1.33 cm) while edible portion was noted maximum in EF Jai-023 
(88.52%). All the germplasm exhibited regular fruit bearing habit. Variation was also found in 
qualitative fruit characters. In case of fruit shape, EF Jai-017 and EF Jai-021 yielded elongated fruit. 
Elliptic shaped fruit was found in EF Jai-004, EF Jai-007, EF Jai-014, EF Jai-016 and EF Jai-022, 
while other germplasm yielded oval shaped fruit. Fruits of all the germplasm were of green color at 
young stage but turned in different colors at maturity. The germplasm EF Jai-002, EF Jai-017, EF Jai-
020, EF Jai-021, EF Jai-022 and EF Jai-024 remained green, but other germplasm turned to light 
green. In case of fruit apex, pointed fruit apex was observed in EF Jai-002, EF Jai-004, EF Jai-014, EF 
Jai-022, EF Jai-024 and EF Jai-025, while fruits of other germplasm had the rounded fruit apex. Flesh 
texture and flesh color of all the germplasm were crispy and off-white. 

Evaluation of indian dillenia germplasm in the hilly region 
Five Indian dillenia germplasm were evaluated at the Hill Tracts Agricultural Research Station, 
Ramgarh. A lot of variation in respect to plant height, base girth, number of fruits, single fruit weight 
and yield was observed among the germplasm. The highest plant height (24.25 m) was recorded from 
DI Ram-05 but maximum base girth (205 cm) was noted from DI Ram-03. The line DI Ram-03 
produced maximum number of fruits (610/plant) followed by DI Ram-05 (516/plant). The biggest fruit 
(523.6 g) was produced by the line DI Ram-05. Maximum fruit yield (270.18 kg/plant) was recorded 
from the line DI Ram-05 followed by DI Ram-03 (212.89 kg). Considering yield and yield 
contributing characters the lines DI Ram-05, and DI Ram-03 were appeared superior.  

Evaluation of promising indian dillenia germplasm at Hathazari 
Three Indian dillenia lines i.e. DI Hat-001, DI Hat-002, DI Hat-003 were evaluated at RARS, Hathazari. 
The highest (100 cm) base girth was observed in DI Hat-001 and the lowest (70 cm) in DI Hat-003. The 
highest number of fruits (1205) was obtained from the line DI Hat-001, whereas the lowest number of fruits 
(129) was obtained from DI Hat-003. Average weight of fruits was noted the highest (490.00 gm) both in 
DI Hat-002 and DI Hat-003, respectively. Yield was recorded the highest (361.50 Kg) in DI Hat-001. 
Differences were observed in different qualitative characters. The highest (78.91 %) edible portion was 
recorded from the line DI Hat-003 but TSS was observed higher (5%) both in DI Hat-001 and DI Hat-002, 
respectively. From the above findings it may be concluded that the line DI Hat-001 was found the best 
yielder as well as superior than other lines. 

Evaluation of indian dillenia germplasm 
The present study was conducted at CRS, Jaintapur, Sylhet to evaluate three Indian dillenia germplasm i.e. 
DI Jai-001, DI Jai-002, DI Jai-003. There were differences among the germplasm studied regarding plant 
height, base girth, number of fruits per plant and yield. The highest plant height was observed in DI Jai-003 
(10.6 m). Maximum base girth was found in DI Jai-003 (138 cm). Maximum number of fruits/plant was 
obtained from DI Jai-001 (332) while the lowest fruits were obtained from DI Jai-003 (230). Likely the 
highest yield was attained from DI Jai-001 (247.34 kg/plant and 37.10 t/ha respectively) compared to the 
lowest yield in DI Jai-002 (166.6 kg/plant and 24.99 t/ha, respectively). There were variations among the 
quantitative fruit characters. Maximum fruit weight was obtained from DI Jai-003 (870 g) as against the 
lowest in DI Jai-002 (680 g). The highest number of fruits was recorded in DI Jai-001 (363). Maximum 
TSS was found in DI Jai-003 (5.3%), as compared to the lowest in DI Jai-002 (5.1%). Maximum edible 
portion was recorded in DI Jai-003 (80.0%) followed by DI Jai-001 (74.5%). Variation was also found in 
qualitative fruit characters. Fruits of all the germplasm were of green color at young stage but turns in 
different colors at maturity. DI Jai-001 remained green, DI Jai-002 turned to radish green, while DI Jai-003 
turned to coppery green. All the fruits were spherical shape.  



Fruit Crops  179 
Evaluation of local tamarind germplasm at Khagrachari 
A field experiment was conducted at the Hill Agricultural Research Station, Khagrachari with a view 
to finding superior germplasm of tamarind in respect of high yield and less sourness. Six advanced 
lines of tamarind viz. TI Kha-001, TI Kha-002, TI Kha-003, TI Kha-004, TI Kha-005, TI Kha-006 
were included in the study. Individual pod weight varied from 16.32 (TI Kha-001) to 35.65g (TI Kha-
005). Maximum pod length (14.81cm) was recorded in TI Kha-003 and minimum in TI Kha-004 
(10.40cm). The highest edible portion (60%) was obtained from TI Kha-005 followed by the TI Kha-
004 (55.20%) and the lowest edible portion was noted in TI Kha-003 (43.90%). The highest yield (116 
kg/plant) was observed in TI Kha-005 followed by TI Kha-006 (50kg/plant) and the lowest yield was 
received from TI Kha-001 (37kg/plant). Maximum TSS was recorded in TI Kha-005 (55%) followed 
by TI Kha-002 and TI Kha-004 (50%), while minimum TSS was noted in TI Kha-003 and TI Kha-006 
(45%). Considering individual fruit weight, TSS and yield, the germplasm TI Kha-005 was found 
suitable for producing tamarind in the hilly areas.  

Evaluation of some promising sweet caranda germplasm at Hathazari 
Some sweet caranda germplasm at RARS, Hathazari were evaluated to observe their field 
performances as well as their genetic variations. The highest (40 cm) base girth was observed in CC 
Hat-001, CC Hat-002 and CC Hat-004, respectively. The germplasm CC Hat-001 produced the tallest 
(2.90 m) plant, whereas CC Hat-002 had the shortest value (1.30 m). Single fruit weight was recorded 
the highest in the line CC Hat-003 (16.4 gm). Fruit yield was found the highest (1.64 kg) in CC Hat-
004. Edible portion and TSS were recorded maximum (95.48 % and 12.67 %) in CC Hat-001 and CC 
Hat-004, respectively. From the above findings, it may be concluded that the line CC Hat-004 was 
found the best yielder among the lines. 

Evaluation of rose apple germplasm in the hilly region 
Five lines of rose apple such as SJ Ram-001, SJ Ram-002, SJ Ram-003, SJ Ram-004, SJ Ram-005 
were evaluated at the Hill Tracts Agricultural Research Station, Ramgah, Khagrachari. The line SJ 
Ram-005 had maximum base girth (92.8 cm) and it was noted the lowest in SJ Ram-003 (63.4 cm). 
The highest plant height (7.98 m) was found in SJ Ram-004. The line SJ Ram-001 produced maximum 
number of fruits (854/plant) while heavier fruits (18.3g/fruit) were produced by the line SJ Ram-03. 
Maximum fruit yield (12.78 kg/plant) was obtained from the line SJ Ram-001 and it was recorded the 
lowest from SJ Ram-003 (14.27 kg/plant). Maximum TSS (13.67%) was also recorded from the line 
SJ Ram-03 having sweet taste and it was registered the lowest in SJ Ram-005 (10.21%). Considering 
yield and yield contributing characters, the line SJ Ram-001 was found better.  

Evaluation of rose apple germplasm 
Four lines of rose apple such as SJ Akb-001, SJ Akb-002, SJ Akb-003 and SJ Akb-004 were evaluated 
at the Regional Agricultural Research Station, Akbarpur, Moulvibazar. Maximum single fruit weight 
(17.50 g) was obtained from SJ Akb-001 and minimum from SJ Akb-003 (10.90 g). Maximum and 
minimum skin thicknesses were observed in SJ Akb-001 (0.37 cm) and SJ Akb-002 (0.26 cm), 
respectively. The highest TSS was obtained from SJ Akb-001 (10.60%) and the lowest from SJ Akb-
004 (6.50%). The line SJ Akb-001 was very good in taste and other aspects. The line SJ Akb-001 was 
found better in terms of fruit weight, TSS and taste among the germplasm. 

Evaluation of exotic jamun germplasm 
An experiment was carried out at the Horticulture Research Center, BARI, Gazipur to evaluate an 
exotic jamun germplasm (SC Joy Ex-001). The plant height, base girth and number of primary 
branches were 5.18 m, 67.10 cm and 4, respectively. The canopy spread was 5.18 m and 4.57 m in 
north-south and east-west orientation, respectively. New vegetative flushes emerged as terminal 
growth on the previous season’s branchlets. The largest number of new shoots emerged in two distinct 
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flushes (February and June-July). Flowering started from 1st January and continued up to 1st week of 
February and fruit setting took place during April. Fruit weight was 7.57 g having 2.91 cm length and 
2.11 cm diameter. Seed weight was 1.05 g and edible portion was 86.13%. Fruit was black in colour 
and TSS in fruit juice was 13.16%. The plant produced 20.50 kg fruit. 

Evaluation of jamun (Syzygium cumini) in the hilly area 
An experiment with five years old seven jamun germplasm was conducted at the Agricultural Research 
Station, Raikhali, Rangamati Hill District. The plant height varied from 310 to 470 cm. The tallest plant 
height (470 cm) was recorded in SC Rai-006 followed by SC Rai-004 (465 cm), SC Rai-002 (440 cm) 
and SC Rai-003 (390 cm) as against the shortest (310 cm) plant in SC Rai-001. Maximum base girth (66 
cm) was recorded in SC Rai-004 followed by SC Rai-006 (52 cm) and minimum base girth was recorded 
(35 cm) in SC Rai-001. The highest number of fruits per plant (5240) was recorded in SC Rai-005 and 
the lowest (2340) in SC Rai-001. The earliest flowering (late January) and harvest (mid May) were 
observed in SC Rai-001 and the latest flowering (mid April) and harvest (late June) were noted in SC 
Rai-007. Maximum fruit size (3.00 × 2.33 cm), individual fruit weight (9.23 g), flesh thickness (7.47 
mm), edible portion (85.92%) and TSS (14.80 %) were recorded in SC Rai-004. The highest fruit yield 
per plant (27.80 kg) was recorded in SC Rai-005 followed by SC Rai-007 (25.99 kg) and SC Rai-004 
(25.72 kg), whereas the lowest yield was manifested (10.74 kg) in SC Rai-006. Fruits of all the 
germplasm were black in color, oblong in shape with flat fruit apex. The organoleptic taste of SC Rai-
004 and SC Rai-006 were very good while SC Rai-001, SC Rai-003 and SC Rai-005 were comparatively 
poor in taste. Based on fruit size, individual fruit weight, flesh thickness, edible portion, TSS, 
organoleptic taste and fruit yield, the line SC Rai-004 was found superior.  

Performance of jamun germplasm 
An experiment was conducted to evaluate the jamun germplasm (SC Kha-001 and  SC Kha-002) at the 
Hill Agricultural Research Station, Khagrachari. The full blooming period was February 2013 and 
harvesting was done during June to July 2013. The highest yield per plant (45.50 kg) was recorded 
from (SC Kha-001) resulting from the higher number of fruits per cluster (10) as well as higher 
individual fruit weight (6.80 g). The highest edible portion (82.0%) was obtained from SC Kha-003. 
Maximum TSS was found in SC Kha-001(16%). Based on yield, quality and organoleptic taste the line 
SC Kha-001 was found most promising for cultivating wood apple at the hilly region.  

Survey, collection and evaluation of jamun germplasm 
An experiment was conducted at the Fruit Research Station, BARI, Binodpur, Rajshahi to evaluate eight 
jamun lines viz. SC Bin-001, SC Bin-002, SC Bin-004, SC Bin-005, SC Bin-006 SC Bin-008, SC Bin-011 
& SC Bin-012 for superior traits (survey on different areas in Rajshahi). Wide variations were observed 
among the germplasm. Significantly the tallest tree was found in SC Bin-006, (16 m) as against the dwarf in 
SC Bin-004 (8 m). Maximum base girth (96 cm) was recorded from SC Bin-006 and minimum base girth 
was recorded from SC Bin-004 (62 cm). Harvesting period varied from 1st June to last June. The highest 
fruit weight of 11 g was obtained from SC Bin-012 followed by SC Bin-005 (10 g). Maximum edible 
portion (85%) was recorded in SC Bin-005 followed by SC Bin-008 (84%), whereas minimum edible 
portion (70%) was manifested in SC Bin-004. The highest TSS 16% was obtained from SC Bin-005. 
Maximum yield per plant was recorded form SC Bin-005 (50 kg) followed by SC Bin-001 (47 kg). 
Minimum yield per plant was recoded in SC Bin-012 (40 kg). Harvesting period varied from 1st to last June.  

Evaluation of star gooseberry (Phyllanthus acidus l.) in the hilly area 
An experiment was conducted at the Agricultural Research Station of Raikhali under Rangamati Hill 
District for the evaluation of seven years old six star gooseberry germplasm i.e. PA Rai-001, PA Rai-002, 
PA Rai-003, PA Rai-004, PA Rai-005 and PA Rai-006. The plant height varied from 370 to 500 cm. 
Maximum plant height (500 cm) was observed in PA Rai-006 followed by PA Rai-005 (470 cm) as 
against minimum (370 cm) in PA Rai-002 proceeded by PA Rai-004 (394 cm). Four fruiting time per 
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year were observed in all the treatments providing fruits almost round the year. Maximum individual 
fruit weight (4.10 g), TSS (5.99 %) and very good organoleptic taste were obtained from PA Rai-001 
with fruit yield of 34.06 kg/plant/year. The highest number of fruits (12246) and yield (44.09 kg) per 
plant per year were recorded in PA Rai-006 having good organoleptic taste with TSS (5.10%). The 
highest edible portion (96.00 %) was observed in PA Rai-004 followed by PA Rai-003 (95.83 %) and the 
lowest (95.29 %) in PA Rai-005. Based on individual fruit weight, organoleptic taste and TSS with 
satisfactory number of fruits and yield per plant per year the line PA Rai-001 was noted superior. 

Evaluation of monkey jack (Prtocarpus lacucha buch.-ham.) in the hilly area 
An experiment with seven monkey jack germplasm viz., AL Rai-001, AL Rai-002, AL Rai-003, AL Rai-
004, AL Rai-005, AL Rai-006 and AL Rai-007 collected from different parts of Chittagong Hill Tracts was 
carried out at the Agricultural Research Station, Raikhali, Rangamati to evaluate the superior monkey jack 
genotypes in the hilly region. The tallest plant (660 cm) was observed in AL Rai-006 followed by AL Rai-
002 (610 cm) and AL Rai-004 (570 cm) as against the shortest (470 cm) plant in AL Rai-001. The highest 
plant base girth (80 cm) was recorded in AL Rai-004 followed by AL Rai-006 (78 cm) as compared to the 
lowest (55 cm) base girth in AL Rai-001. All the genotypes produced flowers during late February and 
harvesting was done in the month of June. The highest number of fruits per plant (360) was found in AL 
Rai-004 followed by AL Rai-007 (260) as against the lowest (120) in AL Rai-001. There were no fruits to 
harvest in AL Rai-002 and AL Rai-005. Maximum individual fruit weight (155.3 g) was recorded in AL 
Rai-006 followed by AL Rai-003 (152.6 g) and minimum (119.2 g) in AL Rai-007. The highest number of 
bulb per fruit (52) was found in AL Rai-003 and AL Rai-006 as against the lowest (33) in AL Rai-007. The 
biggest individual bulb (2.31 g) was noted in AL Rai-003 followed by AL Rai-007 (1.96 g) and the lightest 
(1.60 g) in AL Rai-006. The highest flesh percentage of individual fruit in weight basis (66.60%) was 
observed in AL Rai-007 followed by AL Rai-001 (65.6%) and AL Rai-006 (64.1%) compared to the lowest 
(50.3%) in AL Rai-003. Maximum TSS (17.0%) was recorded in AL Rai-006 followed by AL Rai-003 
(16.5%) and AL Rai-004 (15.8%) as compared to minimum (13.5%) in AL Rai-001 and AL Rai-007. From 
the organoleptic taste, AL Rai-006 was found very good in taste while AL Rai-003 and AL Rai-004 were 
good in taste. The rest of the germplasm were poor in taste. The highest fruit yield per plant (42.99 kg) was 
obtained from AL Rai-004 followed by AL Rai-006 (32.20 kg) and AL Rai-003 (30.76 kg) and the lowest 
(12.45 kg) in AL Rai-001. Based on the number of fruits per plant, individual fruit weight, number of bulb, 
flesh percentage, TSS and organoleptic taste, the germplasm AL Rai-006 was found superior. 

Collection and evaluation of cowa germplasm 
Eleven cowa germplasm viz. GC Rah-001, GC Rah-002, GC Rah-003, GC Rah- 004, GC Rah-005, GC 
Rah-006, GC Rah-007, GC Rah-008, GC Rah-009, GC Rah-010 and GC Rah-011 were evaluated at the 
Regional Agricultural Research Station, Rahmatpur, Barisal. Wide range of variation was recorded 
among the germplasm. The highest plant height was noticed in GC Rah-007 (448 cm) and the lowest 
plant height was noted in GC Rah-010 (170 cm). The highest base girth was found in GC Rah-005 (42 
cm) and the lowest base girth was found in GC Rah-010 (10 cm). The highest number of fruits per plant 
was found in the germplasm GC Rah-004 (509) and the lowest value was recorded in GC Rah-003 (02). 
The highest individual fruit weight was registered in the germplasm GC Rah-004 (37.33 g) compared to 
the lowest individual fruit weight in GC Rah-003 (13.33 g). The highest yield was found in the 
germplasm GC Rah-004 (19.00 kg) as against the lowest value in GC Rah-003 (0.03 kg). No fruit were 
harvested from the germplasm GC Rah-005, GC Rah-007, GC Rah-009, GC Rah-010 & GC Rah-011. 

Evaluation of cowa germplasms in the hilly region 
The experiment was conducted at the Hill Tracts Agricultural Research Station, Ramgarh, Khagrachari. 
Among 11 germplasms, 4 lines viz. GC Ram-05, GC Ram-07, GC Ram-10 and GC Ram-11 were selected 
to evaluate the superior cowa lines. Maximum number of fruit per plant was obtained from GC Ram-07 
(1170) followed by GC Ram-11 (650) and minimum number of fruit per plant was found in GC Ram-10 
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(65). Individual fruit weight was noticed maximum in GC Ram-07 (63.9 g) followed by GC Ram-05 (43.9 
g), whereas minimum was recorded in GC Ram-11 (23 g). The highest yield per plant (72.76 kg) was 
observed in GC Ram-07 followed by GC Ram-05 (12.73 kg) and the lowest in GC Ram-11 (8.62 kg). 
Maximum TSS was obtained from GC Ram-07 (15.80%) followed by GC Ram-10 (15.58%) and GC Ram-
11 (15.24%). The highest edible portion was found in CG Ram-07 (54.6%) and the lowest value was 
obtained from CG Ram-10 (53.9%). The organoleptic taste of  the fruit of GC Ram-07 was very good.  

Evaluation of cowa germplasm 
The experiment was conducted at the Citrus Research Station (CRS), Jaintiapur, Sylhet with five cowa 
germplasm viz. GC Jai-001, GC Jai-003, GC Jai-004, GC Jai-018, GC Jai-020. A wide variation was 
observed with respect to plant height, base girth, number of fruits/plant, fruit weight, edible portion and 
TSS of different germplasm. The highest plant height, base girth, canopy size and number of fruit were 
observed in GC Jai-004. Maximum yield/plant (144.0 kg) and yield/ha (14.4 t) were obtained from GC 
Jai-018. Fruit weight was noted the highest in GC Jai-001 (24.16 g) but bigger fruit was observed in GC 
Jai-018 (4.2 × 3.9 cm). Maximum edible portion (43.5%) was obtained from GC Jai-004 but GC Jai-018 
was noted superior in terms of TSS (14.3%). Excellent growth condition was found in GC Jai-003 while 
GC Jai-001 and GC Jai-004 were noticed with good growth condition but poor growth was observed in 
GC Jai-018 and GC Jai-020. Mature fruit color was orange in case of GC Jai-001 and GC Jai-018, the 
other germplasm showed yellow color. Flesh color was light orange in case of GC Jai-004 but the other 
germplasm showed orange color. Considering number of fruits, yield and quality, the accessions, the 
germplasm GC Jai-001, GC Jai-004 and GC Jai-018 were found superior.  

Evaluation of cashewnut germplasm in the hilly region 
Five cashew nut germplasm were evaluated at the Hill Tracts Agricultural Research Station, Ramgarh. 
There was a lot of variability among the germplasm in respect to plant height, number of branch, spread 
of plant, fruit size, single fruit weight and edible portion (%). The highest plant height (10.90 m) was 
recorded from AQ Ram-005 but maximum base girth (146 cm) and maximum number of main branches 
(4.0/plant) were noted from AQ Ram-001. The line AQ Ram-01 has the highest canopy with maximum 
E-W spread. The line AQ Ram-005 produced maximum number of fruits (892/plant) followed by AQ 
Ram-004 (780/plant) while heavier nut (6.0g/fruit) was produced by the line AQ Ram-01 compared to 
other lines. Maximum nut yield (4.37 kg/plant) was recorded from the line AQ Ram-05 closely followed 
by AQ Ram-004 (3.85kg/plant). Maximum edible portion of nut (36.9%) was obtained from AQ Ram-
004. Based on the above discussion it may be concluded that the line AQ Ram-05 was noted superior. 

Evaluation of avocado lines 
A study to evaluate the avocado germplasm (PA Joy- 001and PA Joy-002) was carried out at the Fruit 
Research Farm of Horticulture Research Center, BARI, Gazipur. Vegetative, flowering and harvesting 
time, fruit characteristics and yield of avocado were studied. Between the two germplasm, PA-Joy 001 
exhibited higher plant height (15.5 m) compared to PA Joy-002 (14.0 m). Base girth varied from 1.25 
to 1.30 m. Canopy spread both in north-south and east-west direction was manifested higher (7.4 and 
5.8 respectively) in PA Joy-001 as compared to those of PA Joy-002. Both the germplasm produced 
flower. The flowering time ranged from 1st week of February (PA Joy-001) to 3rd week of February 
(PA Joy-002). Only the germplasm PA Joy-002 produced the fruits. The number of fruits/plant was 
recorded 110 having average individual fruit weight of 450 g. Fruit was green in colour with pyriform 
shape and yellowish flesh colour having wavy and rough outer surface. The seed weight was 103.0 g 
and the fruit yield per plant was 50 kg. The TSS and edible portion were noted 7.0% and 80%.  

Evaluation of persimmon germplasm 
A study was carried out at the Fruit Research Farm of Horticulture Research Centre, BARI, Gazipur to 
evaluate the growth, flowering and fruiting behavior of persimmon germplasm. Two persimmon 
accessions namely DK Joy-001 and DK Joy-002 were included in this study. Taller plant (5.50 m) with 
maximum number of branches (5.0) was recorded in the germplasm DK Joy-002. Shorter plant (3.5 m) 
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with minimum number of branches (3.0) was found in DK Joy- 001. The germplasm DK Joy-001 
flowered twice in a year, once in early April and another one in mid December but DK Joy-002 flowered 
once in mid April. Maximum individual fruit weight of 72 g was recorded from the accession DK Joy-
001. Maximum number of fruits (280) and yield (17 kg) were recorded from the germplasm DK Joy-002. 
Maximum TSS (15.0) was noted in DK Joy-001 compared to minimum (13.0) in DK Joy-002. Edible 
portion was noted 85% in both the accessions. Globose shaped fruit having deep orange pulp was found 
in both the accessions. Seeds were flat and brown in colour having very soft pulp texture in both the 
germplasm. Seed shap was flat and colour was brown in both the accessions. Seeds were also covered 
with musceligeneous substances.  Both the accessions were infested by chaffer bettle which was 
controlled by spraying cypermethrion @ 1ml/L at the time of new vegetative flush. 

Evaluation of exotic date palm (Phoenix dactylifera l.) in the hilly areas 
An experiment with 21 exotic date palm genotypes was conducted at the established five years old 
exotic date palm garden of Agricultural Research Station of Raikhali in Rangamati Hill District. 
Seedlings of exotic date palm genotypes viz., PD Rai-001, PD Rai-002, PD Rai-004, PD Rai-005, PD 
Rai-006, PD Rai-007, PD Rai-008, PD Rai-009, PD Rai-010, PD Rai-011, PD Rai-012, PD Rai-012, 
PD Rai-013, PD Rai-014, PD Rai-015, PD Rai-016, PD Rai-017, PD Rai-018, PD Rai-019, PD Rai-
020 and PD Rai-021 were transplanted in August of 2009. Four genotypes were found female. Among 
them only two genotypes produced fruits this year and only PD Rai-002 produced fruits consecutively 
in last two years and PD Rai-018 produced fruits for the first time in this year. The 1st flowering of 
male plants started from January, while female plants produced flowers during February. Fruits of PD 
Rai-002 and PD Rai-018 were harvested in the months of June and July, respectively. Higher number 
of fruits (548), fruit size (3.41 × 2.57 cm), individual fruit weight (12.91 g) and fruit yield per plant 
(7.07 kg) were observed in PD Rai-002 compared to that of PD Rai-018.  

Performance of grape germplasm 
An experiment with two grape germplasm viz. VV Kha-001 and VV Kha-002 was conducted at the 
Hill Agricultural Research Station, Khagrachari. The full blooming period was February 2013 and 
harvesting was done in July 2013. Maximum number of fruits per cluster (28) was recorded from VV 
Kha-001 and maximum number of clusters per plant (13) was obtained from VV Kha-002. Individual 
fruit weight (3.60 g) as well as number of seeds (2.4) per fruit was noticed higher in VV Kha-002. 
Total Soluble Solids (TSS) was noted higher (18%) in VV Kha-001. Maximum yield per plant was 
obtained from VV Kha-002 (1.17 kg) as compared to minimum in VV Kha-001 (0.71 kg).  

Collection and evaluation of dragon fruit germpalsm 
An experiment was conducted at the Fruit Research Farm, HRC, BARI, Joydebpur, Gazipur with eight 
germplasm (HC Joy-001, HC Joy-002, HU Joy-003, HC Joy-004, HC Joy-005, HC Joy-006, HC Joy-
007 and HC Joy-008) of dragon fruit collected from local and exotic sources. The germplasm were 
planted in the field on 27 July 2010. The average plant height and base girth were 4.11 m and 14.00 
cm, respectively. All the germplasm had 3 lobed stem with sharp small spine in cluster form having 3 
spines in each cluster. The highest fruit weight (378.00 g) and yield (15 fruits/ plant/ season) were 
recorded from the germplasm HC Joy-001. Among the germplasm only HU Joy-003 gave white 
fleshed fruit and others produced red fleshed fruit. Flowering was started from first week of May 2013 
and last harvesting completed on October 2013. The germplasm HC Joy-001 showed better 
performance regarding yield and other attributes but the highest edible portion was recorded from the 
germplasm HU Joy-003 (86.47%) followed by HC Joy-001 (83.59). TSS (%) varied from 18-20. The 
germplasm HC Joy-001 has been released as a variety named BARI Dragon Fruit-1.  

Collection and evaluation of strawberry lines 
Five Strawberry lines collected from different parts of Bangladesh and abroad along with BARI 
Strawberry-1 were evaluated at the Fruit Research Farm, HRC, BARI, Gazipur. First flowering of all 
the lines under study took place between first part of December to mid December. All the strawberry 
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lines produced solitary flowers while BARI Strawberry-1 produced branched inflorescences. First 
harvesting of the lines started between first part of January to mid January. Harvesting period varied 
from 75 to 105 days. The heaviest fruits were produced by FA-007 (37.5 g) followed by FA-017 (37.2 
g) while the lightest fruit was found in BARI Strawberry-1 (25.2 g). Maximum number of fruits per 
plant (30) was obtained from FA-005 and minimum (17) from FA-007. The highest fruit yield per 
plant (825.0 g) was recorded from FA-005 followed by FA-006 (710.6 g) and the lowest from BARI 
Strawberry-1 (529.2 g). TSS was noted the highest (11.1%) in BARI Strawberry-1 followed by (10.5) 
FA-007 and FA-017, while it was recorded the lowest (10.0%) in FA-006 and FA-016. Most of the 
lines produced fruits in orange red colour but BARI Strawberry-1 produced fruits in deep red colour. 
Juiciness of fruits varied among the germplasm and it was very juicy (BARI Strawberry-1) to juicy 
(FA-005, FA-006, FA-007, FA-016 and FA-017) fruits. Almost all the strawberry lines produced 
sweet fruits except BARI Strawberry-1, it produced very sweet fruit compared to others. Considering 
yield and quality of fruits the lines, FA-005, FA-006, FA-007, FA-016 and FA-017 were noticed 
promising under the climatic condition of Gazipur.  

Performance of tisa germplasm in the hilly region 
Five germplasm of Tisa fruits were evaluated at Hill Tracts Agricultural Research Station, Ramgarh. 
Among the tested germplasm the line PC Ram-03 had maximum tree volume (31.55m3) followed by 
PC Ram-05 (29.37 m3) while it was noted the lowest in PC Ram-01 (10.98 m3). Profuse bearing was 
observed in the line PC Ram-03 providing continuous flowering and fruiting round the year. The same 
line gave 167 fruits with single fruit weight of 111.4.4 g, which yielded 20.15 kg/plant. All the 
germplasm had good shelf life ranged from 19 (PC Ram-04) to 22 (PC Ram-03)  days. The germplasm 
PC Ram-003 resulted in very high edible portion (92.4%) and TSS (22.5%). The skin color of the 
fruits of all the lines was attractive yellow with orange colored flesh. Well ripen fruits of all the 
germplasm seemed to be soft enough but not juicy which was comparable to the Yolk of boiled egg 
but sweet in taste. The result indicates that the line PCRam-03 showed better performance.  

Propagation Technique 
Identification and performance study of nucellar and zygotic seedling in polyembryonic mango 
variety (BARI Aam-8) 
An experiment was carried out at ARS, Pahartali, Chittagong to characterize the nucellar and zygotic 
seedling of polyembryonic mango variety BARI Aam-8. Germination was started after 17.36 days and 
continued upto 23.03 days. Length of seedling was recorded after 9 months of germination. Two types of 
seedlings were observed during the study period from a particular seed. Only one is large seedling with 
vigorous growth and the rest ones were comparatively weaker and shorter.  Finally, 2.89 seedlings/seed 
were established and then planted in the main field for both morphological and biochemical 
characterization. Plant height was found 2.84 m in grafted plant, 3.42 m in dwarf plant and 3.70 m in 
large seedling. Base girth was found 31.33 cm in grafted seedling, 29.66 cm in dwarf seedling and 34.66 
cm in large seedling. Only grafted plant produced flower on March 4, 2013 and 23 fruits/plant were 
recorded and harvested on 7 July 2013. But in 2014, all the plants (grafted, dwarf and large plant) 
produced flower on March 2, March 5, March 6, 2014 and number of fruits per plant was 61.83, 16 and 
8, respectively. Fruit shape and size seemed to be the same as BARI Aam-8.  

Effect of time of grafting on success and growth of longan 
An experiment to investigate the effect of time of grafting on success and growth of longan was conducted 
at the Fruit Research Farm, Horticulture Research Center, BARI, Joydebpur, Gazipur. Grafting in 
twelve months from July to June was used as treatments. The earliest bud break was obtained from 
June (18.85 days after grafting) (DAG), whereas grafting on December took maximum time (45.67 
DAG) in this respect. Percentages of success were noted maximum at 30 DAG (76.67 %), 60 DAG 
(76.67 %) and 90 DAG (70.00 %) in January grafting. The lowest success was achieved in December 
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grafting at 30 DAG (30.00 %), 60 DAG (30.00 %) and 90 DAG (30.00 %). Maximum number of 
leaves per graft (15.67), shoot length (28.67 cm) and shoot diameter (0.57 cm) were recorded from the 
grafting done in March. The highest number of shoots per graft (2.49) was obtained from the grafting 
was performed in August. Grafting in the month of November, January, February and April exhibited 
higher success as well as subsequent growth of the graft.  

Effect of different rootstock on the growth and yield of sweet orange 
An experiment to investigate the effects of different rootstocks on the growth and yield of BARI 
Malta-1 was conducted at the hill valley of Agricultural Research Station, Raikhali, Rangamati. The 
grafted saplings of BARI Malta-1 using rootstocks like rough lemon, Rangpur lime and calamansi 
were planted in August 2011 maintaining a distance of 4 × 4 m. Maximum plant height (250.00 cm), 
base girth (23.00 cm), plant canopy (240.00 × 206.67 cm), number of fruit per plant (48.00) and less 
infestation of leaf minor were recorded in rough lemon when used as rootstock for BARI Malta-1. 
Hundred percent survival of plant was found in rough lemon, Rangpur lime and pummelo. Disease 
incidence was high in Rangpur lime and low in pummelo. The rootstock-scion compatibility was poor 
in between calamansi and BARI Malta-1. Based on growth, plant survival percentage, disease 
incidence and leaf minor infestation rough lemon was found as superior rootstock for BARI Malta-1. 

Effect of different rootstocks on the growth and yield of mandarin 
An experiment to investigate the effects of different rootstocks like rough lemon, rangpur lime, calamansi 
and pummelo on the growth and yield of BARI Mandarin-1 at the hill valley of Agricultural Research 
Station, Raikhali, Rangamati was conducted. The grafted saplings of BARI Mandarin-1 on different 
rootstocks like rough lemon, Rrangpur lime and calamansi were planted in August 2011 maintaining a 
distance of 4×4 m.  Maximum plant height (175.00 cm), base girth (16.00 cm) and plant canopy (116.67 × 
110.00 cm) were recorded in rough lemon. The survival rate was 100% in rough lemon, Rangpur lime and 
calamansi but 60% in pummelo. The incidence of disease was low and high in calamansi and pummelo, 
respectively, whereas the rest had moderate disease incidence. Based on the growth and disease incidence 
rough lemon and calamansi were found to be superior as rootstock for BARI Kamala-1. 

Effect of method and time of grafting on success, survival and growth of indian olive 
An experiment to find out the effect of method and time of grafting on success, survival and growth of 
Indian olive was conducted at the Fruit Research Farm, Horticulture Research Center, BARI, Gazipur. 
There were three methods of grafting viz., cleft, splice and veneer, and four time of grafting viz., February, 
March, April and May. Earlier bud break was obtained from [8.25 days after grafting (DAG)] cleft 
grafting than those of other two methods. Cleft grafting exhibited better performance with respect to 
success (79.17 %), survivability (72.08 % at 60 DAG and 72.08 % at 90 DAG) and growth. The highest 
success (82.22 %) and survivability (76.11 % at 60 DAG and 76.11 % at 90 DAG) were noted in the 
month of May. The highest success (96.67 %) and survivability (91.67 % and 91.67 % at 60 and 90 DAG, 
respectively) were recorded from cleft grafting when performed in May. Cleft and splice grafting of Indian 
olive in the month of May had higher success and survivability. It was the second year investigation. The 
present result of the experiment exhibited similar trend to the results of the previous year.  

Effect of cutting length and type of cutting edge on the success and growth of dragon fruit 
propagation 
The study to find out the suitable cutting length and type of cutting edge for the successful propagation of 
dragon fruit was carried out at the Fruit Research Farm, HRC, BARI, Gazipur. The experiment consisted 
of five different stem cutting lengths i.e. 10, 15, 20, 25 and 30 cm and two types of cutting edge i.e. one 
edge cut and both edge cut of the cuttings. In case of days to bud break, the shortest period (25 days) was 
required by the cutting length of 30 cm while the longest period (36.33 days) was recorded in the cutting 
length of 10 cm. After 3 months of cutting operation, the highest (87 %) successful cuttings were noticed 
in the cutting length of 30 cm, on the contrary, the lowest (62.33 %) successful cuttings were found in the 
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smallest cutting with a length of 10 cm. Maximum number of new shoots/segments (3.50) was recorded 
in the cuttings of 30 cm and 25 cm lengths after 6 months of cutting operations, while minimum number 
of new shoots per segment was recorded in the cuttings of 10 cm length. The highest plant height (33 cm) 
after 6 months was noticed in the cuttings of 30 cm length, on the other hand the lowest (11 cm) plant 
height was recorded in the cuttings of 10 cm length. Maximum root weight per cutting (3.80g) was 
recorded from the cuttings of 30 cm length, while minimum root weight (0.46g) per cutting was 
manifested in the cuttings of 10 cm length. The study revealed that cutting length is important for dragon 
fruit propagation. The longer cuttings showed superiority over shorter cuttings. The cutting prepared with 
30 cm length performed better followed by cuttings of 25 cm length in all the growth parameters.  

Cultural Management 
Split application of fertilizer on grafted jackfruit plant 
An experiment was conducted at the Fruit Research Farm of Horticulture Research Centre, Bangladesh 
Agricultural Research Institute, Joydebpur, Gazipur to study the effects of split application of fertilizer on 
grafted jackfruit plant. There were 5 fertilizer treatments, viz. T1: N-90 g and K-180 g applied 2 times at 
May and September; T2: N-90 g and K-180 g applied 4 times at May, August, November and February; 
T3: N-90 g and K-180 g applied 6 times at May, July, September, November, January and March; T4: N-
108 g, P-108 g and K-108 g at May, July, September, November, January and March; T5: Only organic 
matter at May and September at 20 kg per plant. All the treatments produced fruit. The treatment T4 ( N-
108 g, P-108 g and K-108 g) applied 6 times at May, July, September, November, January and March 
produced  maximum plant height and base girth but minimum number of female inflorescences (3.3). 
The number of male inflorescence varied from 25.3 to 41.0 per plant in different treatments. All the 
inflorescences did not open at a time. The number of fruit set differed significantly with the treatments. 
The highest number of fruit set was obtained from T3 (9.3) followed by T2 (4.3). The lowest number of 
fruit set per plant was obtained from T5 (2.3). The treatment T3 with N (90 g) and K (180 g) applied 6 
times at May, July, September, November, January and March  produced the highest number (9.3) of 
fruit. Split application of N and K fertilizers accelerated the fruiting of grafted jackfruit plants and after 3 
years, fruit was set. In the 5th year, number of fruiting trees and number of fruit per plant increased.  So 
up to 5 years, N (90 g) and K (180 g) fertilizers could be given 4-6 times a year. In this experiment, 
higher number of fruit dropping was observed.  

Growth, yield and quality of mango as influenced by fertilizer and irrigation 
Effect of fertilizer and irrigation on the yield and quality of mango was studied at the Fruit Research 
Farm of Horticulture Research Centre, BARI, Joydebpur, Gazipur. Three different levels of fertilizer; 
100 % of the fertilizer dose (F1) (Cowdung: 25 kg; N: 230.41 g, P: 50.00 g, K: 100.00 g, S: 35.97 g, 
Zn: 3.60 g, B: 3.40 g), 175 % of the fertilizer dose (F2), 250 % of the fertilizer dose (F3) and control 
(no fertilizer) (F0) along with two levels of irrigation; irrigations one at full bloom and another one at 
pea stage of fruit and irrigations at an interval of 10 days starting from full bloom to maturity of fruit 
were included in the study as treatments. Maximum number of panicle per plant was noticed in the 
plants treated with 250 % of the fertilizer dose (202.33). Higher number of panicle per plant (109.08) 
was recorded when irrigations were applied at an interval of 10 days starting from full bloom to 
maturity of fruit. At harvest, the highest fruit retention per panicle was recorded in the plants treated 
with 250 % of the fertilizer dose (1.18) followed by 175 % of the fertilizer dose (1.05) and 100 % of 
the fertilizer dose (1.00). Maximum number of fruits (196) and yield (59.28 kg) per plant were 
recorded from the plants treated with 250 % of the fertilizer dose along with irrigations at an interval 
of 10 days starting from full bloom to maturity as compared to minimum fruits and yield (17/plant and 
5.19 kg/plant, respectively) in the treatment combination of no fertilizer and two irrigations; one at full 
bloom and another one at pea stage of fruit (F0I1). The treatment combination of 175 % of the fertilizer 
dose and two irrigations one at full bloom and another one at pea stage of fruit manifested the highest 
TSS (19.10%). The lowest TSS (16.03%) was recorded.  
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Organic production of mango 
An experiment with three organic fertilizers i.e. vermicompost, tricocompost and cowdung along the 
control (no fertilizer) was conducted to produce safe and quality fruit at the Fruit Research Farm of 
Horticulture Research Centre, BARI, Gazipur. Statistically identical but higher number of leaves was 
noted in the plants treated with vermicompost (18.30) and cowdung (16.50). Control (no fertilizer) 
exhibited the lowest number of leaves (10.67). Cowdung (31.68 and 30.17) and tricocompost had 
identical and maximum number of secondary branches per panicle as compared to minimum in control 
plants. Number of panicle per plant was noted the highest and identical in the treatments vermicompost 
(243.00), tricocompost (241.67) and cowdung (235.67). Control plants exhibited the lowest number of 
panicles per plant (27.67). Vermicompost resulted in the highest number of fruit set per panicle (24.40) 
and control had the lowest fruit set (11.53). Finally at harvest, vermicompost had maximum number of 
fruits per panicle compared to minimum in control. The treatments tricocompost (117.33) and cowdung 
(115.67) resulted in the highest and identical number of fruits per plant as against the lowest number of 
fruits per plant (18.00). Regardless of organic fertilizers fruit weight in all the treated plants was recorded 
higher compared to that of untreated control. Vermicompost (316.67 g) got the biggest fruit statistically 
similar to tricocompost (315.00 g) and cowdung (295.87 g). Control got the smallest fruit (263.33). 
Maximum and identical yields were obtained from tricocompost (36.97 kg/plant) and cowdung (33.84 
kg/plant). Untreated control plant produced minimum yield (4.80 kg/plant).  

Effect of growth regulator and other chemical on growth, flowering, fruiting, yield and quality 
of mango 
An experiment to investigate the effects of growth regulator on fruit retention as well as yield and 
quality of mango was carried out at the Fruit Research Farm of Horticulture Research Centre, BARI, 
Gazipur. Six treatments namely NAA 40 ppm, NAA 40 ppm + urea at 4%, 2,4-D 12 ppm, 2,4-D 12 
ppm + urea at 4%, urea at 4% and control (water spray) were included in the study. At harvest, urea at 
4% exhibited the highest fruit retention per panicle (1.87) closely followed by 2,4-D 12 ppm + urea at 
4% (1.67). Always from fruit set to fruit harvest, control plants had the lowest fruit set per panicle 
which was 0.33 at harvest. The treatment 2,4-D 12 ppm + urea at 4% (242) and urea at 4% (230) 
demonstrated identical and higher number of fruits per plant as against the control (water spray), 
which produced the least number of fruits (23). The treatment NAA 40 ppm + urea at 4% produced the 
biggest fruit (361.00 g) compared to the smallest fruit (268.00 g) in 2,4-D 12 ppm + urea at 4%. The 
highest edible portion (80.52%) was manifested in NAA 40 ppm + urea at 4%. Minimum edible 
portion was recorded in the plants treated with 2,4-D 12 (77.51%). The highest but identical yields 
were noted in the treatments urea at 4% (69.26 kg/plant) and NAA 40 ppm + urea at 4% (64.95 
kg/plant). Plants sprayed with water that is control had the least yield (8.39 kg/plant). All the 
treatments exhibited higher fruit retention as well as yield in mango over control. Maximum but 
identical yields were recorded in the treatments urea at 4% (69.26 kg/plant) and 2,4-D 12 ppm + urea 
at 4% (64.95 kg/plant). Plants sprayed with water that is control had the least yield (8.39 kg/plant).  

Effect of irrigation on the flower and fruit drop in mango 
An experiment was carried out to find out the effect of irrigation on fruit retention as well as yield and 
quality of mango at the Fruit Research Farm of Horticulture Research Centre, BARI, Gazipur. There 
were four treatments i.e. I1: Two irrigations at an interval of 10 days starting from full bloom, I2: Four 
irrigations at an interval of 10 days starting from full bloom, I3: Six irrigations at an interval of 10 days 
starting from full bloom and I0: control (no irrigation). Fruit retention per panicle at all dates of data 
record exhibited significant influence due to irrigation. From 30.03.14 to harvest of fruit, always 6 
irrigations at an interval of 10 days resulted in higher fruit retention per panicle which was 1.37 at 
harvest. The lowest fruit retention per panicle was manifested in unirrigated control (0.53)  at harvest. 
Irrigation exerted statistically significant influence on number of fruit per plant, fruit weight, edible 
portion, TSS and yield. Six irrigations at an interval of 10 days had maximum number of fruits (192) 
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per plant compared to minimum in control (50). Maximum TSS (21.80 %) was recorded in the 
treatment 6 irrigations at an interval of 10 days compared to minimum in control (17.2 %). The highest 
yield was recorded in the treatment six irrigations at an interval of 10 days (24.81 kg/plant) as against 
the lowest yield in unirrigated control (7.81 kg/plant). Six irrigations at an interval of 10 days 
exhibited higher fruit retention, per panicle.  

Effect of split application of N & K fertilizer and bagging on the growth, yield and post- harvest 
quality of banana 
The experiment to determine the effect of split application of N and K fertilizer along with bagging on 
the growth, yield and quality of banana was carried out at the Regional Agricultural Research Station, 
Jamalpur. The treatments were: Factor-A: Split application of N and K: T1: 2-split (2 months after 
planting + at shooting); T2: 3-split (2 months after planting + 3.5 months after planting + at shooting); T3: 
4-split (2 months after planting + 3.5 months after planting + 5 months after planting + at shooting) and 
T4: BARI Recommended dose and application method (CD-17.50 kg, TSP-325 g, MoP-275 g and Urea-
575 g  per plant) and Factor-B: Bagging: B1: Bagging with white polythene, B2: Bagging with blue 
coloured polythene, B3: Without bagging. The highest plant height (2.12 m) was obtained from T1B2 
compared to the lowest (1.81 m) from T4B3. Days from planting to harvesting were found minimum 
(286.38 days) in the treatment combination of T1B3 while maximum days were required in the treatment 
combination T4B3 (314.00 days). The highest bunch weight was recorded in T2B3 (20.12 kg) and the 
lowest in the treatment combination T4B3 (12.62 kg). The number of finger per hand was noted the 
highest (15.77) in T3B2 which was at par to those of T3B1 (15.73), T3B3 (15.38), T2B1 (15.27) and T4B1 
(15.23) and minimum number of fingers/hand (13.10) was found in T4B1. The highest weight of 
individual hand (2.01 kg) exhibited in T3B1. Four split application of N and K fertilizer combined with 
either white or blue coloured polythene bagging gave higher yields of 46.36 t/ha and 44.73 t/ha, 
respectively compared to existing BARI recommended dose and method along with no bagging. Higher 
shelf life (5.38 days) was found in T2B1 treatment combination. Under bagging (both white and colored 
polythene bag) only 4.10%- 4.54% of banana fruit was infested by banana leaf and fruit weevil. On the 
other hand, 91.59% of fruits were infested by banana leaf and fruit weevil in no bagging condition. 

Effect of different doses of herbicide Paraquat 24% (Cleanoxone 240 sl) to control weed on 
banana field 
A field trial was conducted at the Fruit Research Farm of Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur to find out the optimum dose of herbicide to control weed in the banana field. Five 
treatments i.e. T1: spraying of paraquat 24% (Cleanoxone 240 SL) @ 2.0 ml / Litre of water, T2: 
spraying of Paraquat 24% @ 3.0 ml / Litre of water, T3: spraying of Paraquat 24% @ 4.0 ml / Litre of 
water, T4:Two hand weeding at 25 & 50 DAE (Days after Establishment) and T5: no spray (Control) 
were included in this study. Results showed that number of weed/m2 and weed control efficiency 
(WCE) were influenced by different weed management methods. The highest (122 and 240) weeds/m2 
were recorded in control plot at 25 & 50 DAE, respectively. The lowest (27 and 80) weeds/m2 were 
recorded in T2 followed by T3 treatment, respectively. The highest weed control efficiency 82.35% 
was found in T2 treatment at 25 DAE followed by T3 treatment (81.73%). The results revealed that 
spraying of herbicide (Cleanoxone 240 SL @ 3.0 ml / litre of water) was most effective in controlling 
weeds upto 20-25 days of herbicide spraying.  

Validity performance of two pineapple varieties in the hilly areas 
The study was conducted at the farmer’s field of hilly areas and Gazipur to find find out the suitable 
pineapple variety for cultivation in the hilly areas. Two pineapple varieties i.e. Honey Queen and Giant 
kew were used in the study. Due to different locations, individual fruit weight, corwn weight, TSS and 
number of slip sucker/palnt were significantly influenced. The highest fruit weight (1225g) and crown 
weight (408g) were observed in Rangamati and Gazipur, respectively. Maximum number of slip 
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suckers per palnt was noted in Khagracahri district and minmum in Moulvibazar district. The highest 
number of slip suckers was found in Giant kew variety (9.00) both in Rangamati and Khagrachari 
districts. The lowest slip sucker/plant was recorded in Honey queen variety at Moulvibazar district. 
Between two varieties of pineapple, the highest TSS (18.26) was manifested in Honey queen and the 
lowest TSS was noticed in Giant kew variety (15.96). In Rangamati district, both the pineapple 
varieties exhibited superior performance in terms of fruit weight, TSS and number of slip sucker/ plant 
which was closely followed.  

Effect of fruit thinning and bagging on the yield and quality of guava 
An experiment to study the effect of fruit thinning and bagging on the yield and quality of guava var. BARI 
Peyara-2 was conducted at HRC guava orchard, RARS, BARI, Jamalpur. The experiment comprised of 
two factors, namely, (i) four types of fruit thinning [25% fruit thinning (T1), 50 % fruit thinning (T2), 75% 
fruit thinning (T3) and No fruit thinning (T4),] and (ii) three types of bagging [bagging with white polythene 
(B1), bagging with blue polythene (B2) and No bagging (B3)]. The weight of fruit increased as the 
percentage of fruit thinning increased. Maximum fruit weight (253.27 g) was obtained from 75% fruit 
thinning. Individual fruit weight, fruit length, fruit diameter, mesocarp thickness, TSS (%) of mesocarp and 
endocarp increased as the per cent of fruit thinning increased while seeds/fruit, number of fruits/plant and 
yield per plant were increased as the percentage of fruit thinning decreased. Individual fruit weight, fruit 
length, fruit diameter, mesocarp thickness, TSS (%) of mesocarp and endocarp and yield per plant were 
recorded higher in bagging with white polythene while seeds per fruit were found higher in no fruit bagging 
treatment. Individual fruit weight (269.60 g), fruit length (7.23 cm), fruit diameter (8.33 cm), mesocarp 
thickness (1.80 cm), TSS (%) of mesocarp (10.00) and endocarp (15.00) were noted higher in the treatment 
combination of T3B1 while number of fruits per plant (99.00), yield per plant (19.75 kg) and seeds per fruit 
(494.20) were attained maximum in the treatment combinations of T4B1 and T4B3. 

Study on the pollen viability of litchi during preservation 
An experiment was carried out at the Pomology Division, Horticulture Research Center, BARI, 
Gazipur to study the pollen viability of litchi during storage. Male flowers of BARI Litchu-1 were 
collected at anther dehiscence stage; time between 8 and 10 a.m. Collected pollens were stored at 4 
different storage conditions such as room temperature (25-300C) in petridish, room temperature in 
desiccator, refrigerator (5-70C) and deep freeze (-20±20C). Maximum (42.66%) pollen viability was 
recorded when pollen was kept in fresh condition and minimum (31.40 %) pollen viability was 
recorded from desiccator at room temperature after 7 days of storage. Pollen viability under 
refrigerated condition was observed 24.77% at 60 days. Pollen viability was tested through In-vitro 
germination for all the storage conditions and deep freeze storage showed 29.04% up to 30 days.  

Effect of bagging on the harvesting period of litchi 
An experiment to investigate the effects of bagging on the harvesting period of litchi was carried out at 
the Fruit Research Farm of Horticulture Research Centre (HRC), BARI, Joydepbpur, Gazipur. Seven 
treatments included Chorphenoxy Acetic Acid spray and bagging. Treatments used for this study were - 
T0: Control, T1: Spray and open, T2: Spray and cotton bag, T3: Spray and white bokrom bag, T4: Spray 
and black adhesive-bonded brown paper bag, T5: Spray and without adhesive bonded brown paper bag 
and T6: Spray and transparent poly bag. First harvesting of fruit was done on 12 May in the treatment 
with cotton bag and spraying Chlorphenoxy Acetic Acid (T2) and the last harvest was done on 25 May in 
the treatment spray and black adhesive bonded brown paper bag (T4). Higher fruit weight was also found 
in this treatment. Almost 10 days late harvest was obtained in spray and black adhesive-bonded brown 
paper bag (T4) from the peak season. Maximum fruit weight (23.63 g) was obtained from T2 treatment 
followed by T6 (21.51 g), T5 (21.23 g) and T3 (21.07 g) and minimum (12.52 g) fruit weight was noted in 
(T0) control. The highest edible portion was recorded in T6 treatment (71.5%) followed by T3 treatment 
(69.5%) and T2 treatment (67.5%) as against the lowest in control T0 treatment (50.0%).  
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Validation performance of year round pineapple production technology in the hilly areas 
A study to validate and upscale the year round pineapple production technology in the hilly areas was 
conducted in the farmer’s field of the hilly areas of Bangladesh. Four locations (Gazipur, Rangamati, 
Khagrachari and Moulvibazar), two pineapple varieties (Honey queen and Giant kew) and Nine 
hormone application times (October/12, November/12, February/13, March,13,April/13, May/13, 
June/13, July/13 and August/2013 were included in the study. There was no significant difference 
among the locations except fruit weight. The biggest fruit (1161.15 g) was recorded in Rangamati 
district and the smallest fruit (1117.24g) was noticed in Gazipur district. In case of variety Honey 
queen exhibited earlier flowering (35.96 days) compared to that of Giant kew (40.95 days after 
hormone application). Same trend of result was also recorded in fruit maturity. Fruit weight and crown 
weight were noted higher in Giant kew (1402.07g and 480.79 g) compared to those of Honey queen 
(847.50 g and 279.09 g). The highest TSS (%) was attained in Honey queen (19.17) and the lowest in 
Giant kew (16.57). The Giant kew variety of pineapple produced maximum number of slip suckers per 
plant (9.35)  and Honey queen variety produced minimum number of slip suckers per plant (3.78) . 
Maximum crown weight was (405.19g) observed when hormone was applied on August/2013 and 
minimum was noted when hormone was applied on February 2013. In case of Honey queen, maximum 
fruit weight (864.00g) was obtained when hormone was applied on February/13 and minimum fruit 
weight (825.91g) of honey queen was obtained when hormone was applied on August/13. On the other 
hand, the highest fruit weight (1445.50 g) was noted when the hormone was applied in Giant kew 
variety on July/13 and the lowest fruit weight (1353.33 g) in Giant kew variety when hormone was 
applied on October/12. Maximum (19.91) Total Soluble Solids (TSS) was demonstrated in Honey 
queen, when hormone was applied on November/12 and minimum TSS (18.57%) was recorded when 
hormone was applied on February/13. It was revealed that the highest BCR was recorded in Giant 
Kew variety in Rangamati district (3.52)  which was followed by Gazipur (3.0). On the other hand, the 
lowest BCR was noticed in Moulvibazar for Honey Queen variety (2.33) .  

Integrated plant nutrient system for mandarin production 
The experiment was conducted at the Citrus Research Station, BARI, Jaintapur, Sylhet. The mandarin 
variety BARI Mandarin-1 was used for the study. The experiment consists of six treatments viz. T1: 
100% RD as per STB, T2: 125% RD as per STB, T3 : 80% RD from Chemical fertilizer + 20% from 
Cow dung, T4 : 60% RD from Chemical fertilizer 40% from Cow dung, T5: Existing Practice CD, T6 : 
Control. The highest plant height was obtained from T2 (197.7 cm) followed by T4 (184.7cm), whereas 
the lowest plant height was found in T1 (131.3 cm). Maximum number of fruits was obtained from 
60% RD as per STB from chemical fertilizer + 40% from cow dung (50) followed by 80% RD as per 
STB from Chemical fertilizer + 20% from cow dung (42). The highest weight of fruits per plant was 
obtained from 60% RD as per STB from chemical fertilizer + 40% from cow dung (3.33 kg). The 
same treatment also produced the highest yield (3.76 t/ha) which was statistically identical to that 
(3.48 t/ha) of 80% RD as per STB from chemical fertilizer + 20% from cow dung. The highest TSS 
was noted in 125% RD as per STB (8.4%) followed by 80% RD as per STB from chemical fertilizer + 
20% from cow dung (8.33%).  Maximum edible portion 75.97% was counted in existing practice CD 
followed by 60% RD as per STB from chemical fertilizer + 40% from cow dung (74.20%) and 80% 
RD as per STB from chemical fertilizer + 20% from cow dung (71.86%). Considering all the 
parameters, 80% RD as per STB from chemical fertilizer + 20% from cow dung and 60% RD as per 
STB from chemical fertilizer + 40% from cow dung may be considered as the most suitable integrated 
nutriment dose for mandarin production.  

Effect of fertilizer dose on the yield of dragon fruit in the hilly areas 
An experiment was conducted comprising seven fertilizer treatments viz., T1 : N810P465K375, T2 : 
N675,P390K310, T3 : N540P310K250 , T4 : N400P230K185, T5 : N270P155K125, T6 : N0P0K0, T7 : native fertility and 20 
kg cowdung per pillar containing four plants were applied for all the treatments except T7, at the 
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Agricultural Research Station, Raikhali, Chandraghona, Kaptai, Rangamati Hill District to recommend the 
proper NPK fertilizer doses for higher yield and quality of dragon fruit in the Chittagong Hill Tracts. There 
were significant differences in terms of plant height, days to first flowering, number of fruits, average 
individual fruit weight, fruit size, TSS, edible portion and fruit yield. The tallest plant (401.9 cm) was 
observed in T1, whereas the shortest plant (341.7 cm) was registered in T7. Days to 1st flowering varied from 
3rd May to 28th May. The earliest flowering (3rd May) was observed in T7 and the latest (28th May) in T1. 
Maximum number of fruits per pillar (60.33), average individual fruit weight (309.20 g), fruit size (9.23 × 
7.73 cm) and fruit yield (37.48 t/ha) were observed in T3. Minimum number of fruits per pillar (35.00), 
average individual fruit weight (230.00 g) and fruit yield (16.14 t/ha) were found in native fertility (T7). The 
highest TSS (16.50%) was recorded in native fertility (T7) and the lowest (13.43%) in T1. Maximum edible 
portion (82.72%) was observed in T5 as compared to minimum (76.00%) in T7. The results revealed that 
application of fertilizers at the rate of N540P310K250 g/pillar along with 20 kg cowdung would be optimum 
for higher yield of dragon fruit in the Chittagong Hill Tracts. 

Disease Management 
Assessment of floral malformation of mango in major mango growing regions of the country 
The study was conducted to assess the prevalence and severity of mango floral malformation. Fifty 
locations were visited in five Upazillas of Chapai Nawabganj district to confirm the status and update 
the existing statistics for the future planning and management. The disorder was found widely 
distributed with 100 percent prevalence. Maximum severity (5.71 %) was observed in Bholahat 
upazilla followed by Gomostapur (5.63 %). All the traditional cultivars were more or less affected. 
Among the varieties the highest severity (15.19 %) was recorded from Ashwina followed by BARI 
Mango-3 (12.90 %). Ashwina was moderately susceptible (MS) while BARI Mango-1 was moderately 
resistant and others were tolerant variety to the mango floral malformation.  

Integrated management of post harvest anthracnose and stem-end rot of mango 
A field trial was conducted at the Regional Horticulture Research Station, Bangladesh Agricultural 
Research Institute, Chapainawabganj to evaluate the effect of different treatments against post-harvest 
anthracnose and stem-end rot of mango fruits. There were ten treatments viz. Pre-harvest spraying with 
Bavistin DF (T1), Post-harvest dipping with Bavistin DF (T2 ), T1 + T2 (T3), Dipping with Alum (T4), T1 
+ T4 (T5), Harvesting with 1 inch stalk (T6), T1 + T6 (T7), T2 + T6 (T8), Treated with hot water at 550 C 
temp. for 5 minutes (T9), Control (T0). After eight days of harvest, the lowest (14.28 %) incidence of 
anthracnose was recorded in mango fruits in T8 and T9 which were statistically identical to those of T1, T2 
T3 and T7. Other treatments showed little effect in controlling the incidence of the disease. In case of 
severity and disease reduction of anthracnose, the lowest (2.85 %) severity as well as the highest disease 
control (94.35 %) was recorded in  fruits of T8 and T9, which was followed by T7 (4.75 and 90.58%), T3, 
(8.56 and 83.03%),  and T2, (9.51 % and 81.15 %),  respectively after eight days of harvesting. The 
highest incidence and severity of the disease were always noted in fruits from T0  i.e. control. However, 
after eight days of harvesting the highest incidence (28.57%) was noted from T0. Mangoes in T3, T6,  T7, 
T8 and T9 were free from stem-end rot infection up to eight days of harvesting. The study revealed that 
significantly the highest disease reduction was observed in integrated approach with Bavistin DF and 
harvesting with one inch stalk compared to control. But, there was no significant difference with other 
single approach in controlling post harvest anthracnose and stem-end rot of mango fruits.  

Incidence of mango scab disease and its management 
A field trial was conducted at the Regional Horticulture Research Station, Bangladesh Agricultural 
Research Institute, Chapainawabganj to find out the reaction of eleven most popular mango varieties 
against the disease and to find out the suitable fungicide to control the disease. The treatments were - 
Rovral 50 WP (Iprodione) @ 2.0 g,  Bavistin DF (Carbendazim) @ 1.0 g, Cabrio Top (Pyraclostrobin + 
Metirum) @ 3.0 g, Iprozim 26 WP (Iprodione + Carbendazim) @ 2.0 g, Nativo 75 WP (Tebuconazole + 
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Trifloxistrobin) @ 0.5 g, Rovanon 50 WP (Iprodione) @ 2.0 g, Praud 25 EC (Propiconazole) @ 2 ml, 
Kasumin (Kasugamycin) @ 0.5 ml and Control. Among the varieties, the highest incidence (24% & 43 
%) and severity (4.81 % & 13.03 %) were recorded in Khirsapat. The lowest disease severity (3.33 %) as 
well as the highest disease reduction (87.80 %) was recorded from the fruits treated with Iprozim 26 WP. 
The study revealed that none of the mango varieties was noted resistant to mango scab. But among the 
varieties under investigation, Khirsapat was registered more susceptible to the disease. On the other hand 
none of the fungicides was able to control the mango scab completely. But Iprozim 26 Wp, Rovral 
50WP, Cabrio Top and Bavistin DF were observed more effective as compared to the other fungicides 
and these four fungicides reduced more than 80% of the disease.  

Efficacy of new fungicides in controlling anthracnose of mango fruits 
A field trial was conducted at the Regional Horticulture Research Station, Bangladesh Agricultural 
Research Institute, Chapai Nawabganj in Bangladesh to test the efficacy of 23 new fungicides (Fasal Hexa 
5 EC, Shabab 10 EC, Ranzole 32.50 EC, Dizim Plus 50 WP, E.G..Zole 5 EC, Adhezol Plus, Iprodazim 
Plus, Harizim 50 WP, Consor 10 EC, Oboni  75 Wp, Sun Fiter, Adbhazim 50 WP, Icozeb 80 WP, Cymoxil 
72 WP, Two- in  one 250 SC, Max 80WP, Maxazole 5 EC, Dizol Plus, Enster 5 EC, Ensure 80 WP, 
Samriddhi 80 WP, Fuzi 300 EC, Amister top 325 SC, Pencozeb 80 WP (Check), Control) against post-
harvest anthracnose of mango fruits. None of the fungicides under investigation was able to control the 
disease completely. Out of 23 fungicides Sun Fiter (Hexaconazole + Tricyclazole), Cymoxil 72 WP 
(Cymoxanil + Mancozeb) and Shabab 10 EC (Hexaconazole) were the best fungicides to control 
postharvest anthracnose. Among the fungicides only four fungicides i.e. Oboni 75 WP (Tricyclazole), 
Mexazole 5EC (Hexaconazole), Enster 5EC (Hexaconazole) and Samriddhi (Mancozeb) were not able to 
control more than 80 % of the disease. But rests of the fungicides controlled more than 80 % of the disease.  

Efficacy of fungicides and botanical extracts in controlling leaf spot/ leaf rot/leaf blight of 
coconut seedlings 
The field experiment was carried out at the Regional Horticultural Research Station (RHRS), Labukhali, 
Patuakhali, to find out the efficacy of four fungicides and two botanical extracts against Pestalotia spp. 
causing leaf spot or leaf blight of coconut seedlings. There were seven treatments including control. Four 
commercial fungicides in recommended dosages, viz. Tilt 250 EC (0.05%), Bavistin (0.15%), Knowing 
50 WP (0.2%) and Score (0.05%) and two botanical extracts i.e. neem extracts and garlic extracts were 
applied at an interval of 10 days. Four sprays were given beginning with the appearance of disease 
symptom. Tilt 250 EC (0.05%) and Bavistin (0.15%) both fungicides showed the lowest PDI value of 
22.34 and 18.67%, respectively and in case of disease reduction these fungicides were statistically 
different from rest of the fungicides. Second lowest PDI value was found in Knowing 50 WP (0.2%) and 
Score (0.05%). Garlic extract was found the best plant extract which showed the lowest PDI value of 
20.67 and the highest disease reduction percentage compared to neem extracts. Bavistin and Tilt were the 
effective fungicides against Pestalotia spp. of coconut. To maintain sound environment, garlic extracts 
can be used as botanical control against Pestalotia spp.of coconut.   

Survey on the occurrence of diseases of golden apple (Spondias dulcis ) in Barisal region 
A survey was conducted in Jhalakathi and Pirojpur districts. The enumerators comprised of a multi 
disciplinary team of researchers (Plant Pathologist and Entomologist) from Horticulture Research Centre, 
BARI, Gazipur. Golden apple fruit is highly susceptible to gummosis in all the areas. Two types of 
Golden apple plants existing in the orchard were surveyed, one was newly established below 7 years old 
and other was more than 7 years old. New plants were free from the diseases but the disease incidence 
was progressing with the increase of plant age. All the diseases were recorded in Pirojpur district with the 
highest incidence of Gummosis (90%) followed by sooty mould (35%) and dieback (20%). In Jhalokathi, 
the disease incidence was higher in old plants compared to that of  new plants. In old plants, gummosis 
ranked first (80%) as compared to the lowest incidence of anthracnose (15%). 
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Insect Pest Management 
Assessment of varietal susceptibility, pest incidence and management of red banded caterpillar 
in mango 
A field experiment on assessment of varietal susceptibility, pest incidence and management of red 
banded caterpillar (Deanolis sublimbalis S Nellen), a new damaging insect pests of mango was 
conducted at Fruit Farm, Horticulture Research Centre, BARI, Gazipur, Bangladesh to find out the most 
susceptible or resistant mango variety, critical time of infestation and effective control measures against 
red banded mango caterpillar. BARI Aam-1, BARI Aam-2, BARI Aam-3, BARI Aam-4, BARI Aam-8, 
Langra and Khirsapat were used for varietal susceptibility assessment and pest incidence study. 
Management study was evaluated on Langra variety. Among seven varieties assessed for susceptibility, 
Langra showed as most susceptible (7.93%) followed by BARI Aam-3 (5.35%). BARI Aam-1 (2.33%), 
BARI Aam-8 (2.93%) and BARI Aam-2 (2.98%) found relatively resistant to red banded caterpillar. 
BARI Aam-4 (4.88%) and Khirsapat (4.74%) showed moderate susceptibility to the same pest. The peak 
of red banded mango caterpillar was recorded in April (5.50%). Among the five treatments, the lowest 
infestation was observed in spray with Profenofos Q + Cypermethrin (Shobicron 425 EC) @ 1.0 ml/L of 
water at 15 days interval starting from marble stage of fruit + clean cultivation (5.38%) followed by 
spray with Chlorantraniliprole + Thiamethoxam (Volium flexi 300 SC) @ 0.50 ml/L of water at 15 days 
interval starting from marble stage of fruit + clean cultivation (5.42%). From the experiment it might be 
concluded that the peak of attack of red banded mango caterpillar (RBMC) was in the month of April. 
Langra and BARI Aam-3 were found most susceptible against RBMC. Among five management 
approaches spray with Flubendiamide (Belt 24 WG) + clean cultivation would be the most effective 
approach against red banded mango caterpillar in respect of efficacy and yield.  

Survey, collection and identification of different pollinators of mango 
A research work on the pollinator of mango was conducted at the Fruit Research Station,BARI,  
Binodpur, Rajshahi to know about the pollinator visited the mango orchard during flowering 
stage. The survey of insect species visiting mango flowers indicated that the highest number of 
species were noticed from the order Diptera (flies), 4, then Hymenoptera (ants, bees, wasp), 1. 
The insect population (number/100 panicle) was recorded the highest 7.93 of Ant, in decreasing 
order of population were Syrphid fly (2.32), House fly (0.90). Blowfly (0.52) and Flower fly 
(0.30). The Syrphid fly was the most efficient pollinator due to its frequent appearance during 
flowering period. The highest number of insects was observed as pollinators or visitors at the first 
half of the day (8 am to 11 am). No fruit was observed in completely bagged panicle (without  
pollination).  

Comparative field trial on poly bag and nylon net barrier in controlling banana leaf and 
fruit beetle 
A comparative field trial on poly bag and nylon net (mosquito-net) barrier in controlling banana 
leaf and fruit beetle (Nodostoma viridipennis) was conducted at the farmers’ field of Kapasia of 
Gazipur and Gobindagonj of Gaibandha. Four treatments including untreated control were 
compared in a randomized complete block design with three replications on “Amritshagar” and 
“Champa” variety of banana. Both poly bag and nylon net barrier treatments showed the best 
performance in comparison with the farmers’ practice (insecticide spraying) and untreated control 
treatment. From the comparison trials, it was evident that the lowest infestation (3.91 and 4.57%) 
was recorded in poly bagging treatment which was statistically similar to nylon netting treatment 
(4.74 and 5.07%) compared to 17.91 and 19.68% in farmers’ practice and 27.14 and 29.47% in 
untreated control treatment in Kapasia and Gobindhagonj, respectively. The highest benefit cost 
ratios (BCR) (Tk. 1.73/Tk and Tk 1.44/Tk.) were offered by poly bag and nylon net covering 
treatments over untreated control. As these techniques are non-toxic, non-hazardous for human 
health and the environment.  
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Survey, collection and identification of different pollinators of litchi 
A research work on the pollinator of litchi was conducted at the Fruit Research Station, Binodpur, 
Rajshahi to know about the pollinator visited the litchi orchard during flowering stage. The survey of 
insect species visiting litchi flowers indicated that the highest number of species were noted from the 
order Diptera (flies), 4, then Hymenoptera (ants, bees, wasp), 1. In BARI litchi-1 the insect population 
(number/panicle) was recorded the highest 0.98 of Syrphid fly in decreasing order of population were 
flower fly (0.22), Honey bee (0.10), House fly (0.03) and Blow fly (.02). In Bombai litchi, the 
pollinator was noticed the highest 1.55 of Syrphid fly in decreasing order of Honey fee (1.05), Flower 
fly (0.81) , Blow fly (0.60)  and House fly (0.05) . In Dinajpuri litchi, the pollinator was recorded the 
highest 3.38 of Blow fly in decreasing order of Flower fly (0.32), Honey bee (0.08), Syrphid fly (0.05) 
and House fly (0.04) . The highest number of insect was observed as pollinators/visitor at the first half 
of the day. Only five types of insects were recorded as visitor or pollinator on litchi flower during 
flowering period. 

Susceptibility of different varieties of litchi mite (Aceria litchi Keifer) and its management 
The experiment was conducted with nine varieties/cultivars viz Bombai, BARI litchi-1, China-3, 
Bedena, Dinajpuri, Mojaffarpuri, Green, Madrajee, and BAU litchi-1 on the incidence of litchi mite 
(Aceria litchi), its extent of damage to litchi leaves and inflorescence and the effectiveness of different 
management practices for controlling litchi mite in the orchard of Fruit Research Station, BARI, 
Binodpur, Rajshahi. There were five treatments viz. T1 : Two pruning of infested foliage 1st on June 
after harvesting fruits and 2nd on August + Spraying of Abamectin 1.8 EC (Vertimec 1.8 EC @ 1.5 ml 
/l of water in February before opening flower)   T2 : Two pruning of infested foliage 1st on June after 
harvesting fruits and 2nd on August + Spraying of wettable Sulphur (Thiovit 80 WP @ 2 g/l of water in 
February before opening flower) T3 : Two pruning of infested foliage 1st on June after harvesting fruits 
and 2nd on August + Spraying of Dimethoate 40 EC (Tafgor 40 EC @ 2 ml/l of water in February 
before the opening of flower) T4 : Two pruning of infested foliage 1st on june after harvesting fruits 
and 2nd on August, T5 :Untreated control. The highest infestation of 13.77% leaves was recorded in 
Bombai litchi which was identical to those of Green, BAU litchi-1, BARI litchi-1, Bedena, China-3 
and followed by Mojaffarpuri and the lowest (3.04%) infestation was found in Dinajpuri. To control 
the litchi mite there were five treatments, among them the lowest leaf infestation (4.31 %) was 
observed from T1 : pruning of infested foliage + one spray of Abamectin 1.8 EC (Vertimec 1.8 EC @ 
1.5ml /liter of water) with 87.51% infestation reduction over control which is statistically different 
from other treatments and the highest leaf infestation (34.51 %) was observed from T5 (untreated 
control). Other treatments ranged from 6.82 – 11.19 per cent leaf infestation with 67.57-80.24% 
infestation reduction. In case of per cent infested inflorescence the  lowest infested inflorescence (2.21 
%) was also observed from T1 with 75.74% infestation reduction over control followed by T2 (3.01 %) 
and T3 (3.11 %). The highest value of per cent infested inflorescence was observed from T5 (9.11 %) 
which differed statistically from other treatments.  

Efficacy of different types of bagging for management of   oriental fruit fly (Bactrocera dorsalis) 
attacking guava 
A research work on the fruit fly (Bactrocera dorsalis) of guava was conducted at the Fruit Research 
Station, BARI, Binodpur, Rajshahi to know the incidence, nature and extent of damage and effect of 
different control measures. Five different control approaches viz bagging by polythene bag, bagging 
by butter paper bag, bagging by brown paper bag and bagging by mosquito net against guava fruit fly 
were taken to evaluate their effectiveness. The per cent infestation was noted the highest (95.33%) in 
the untreated control. The least 0% infestation was found in plant treated by all type of bagging except 
bagging by mosquito net which caused 41.33% infestation. To control the guava fruit fly all type of 
bagging showed the best result with 100% infestation reduction over control except bagging by 
mosquito net (56.64% reduction).   
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Seasonal abundance of ber mealy bug Perissopneumon tamarindus Green 
A research work on the ber mealy bug (Perissopneumon tamarindus Green) was conducted at the Fruit 
Research Station, BARI, Binodpur, Rajshahi to know the seasonal abundance based on population 
density (No. of insect/plant). This insect was found to attack ber plant from the last week of April and 
the number of insect/plant was 194.10. It increased in the next week up to 254.80/plant but it 
decreased gradually up to 0.5/plant at the last week of July/2013 and it was nil at the first week of 
August. The damage severity of ber mealy bug started at the last week of April and the population 
decreased gradually up to the last week of July and it was nil at the first week of August. There was a 
negative relationship (linear) with relative humidity and population density. But there was no 
relationship with temperature and rainfall. 

Seasonal abundance of pomegranate Butterfly  
A research work on the fruit borer (Virachola isocrates F.) of pomegranate was conducted at the Fruit 
Research Station, BARI, Binodpur, Rajshahi to know the seasonal abundance based on damage 
severity. This insect was found to attack pomegranate fruit from April (6.92%). The infestation 
increased gradually up to 88.06% in the month of August. Infestation was strongly correlated with 
relative humidity.  

Soil and Water Management 
Effect of irrigation and mulch on the yield of strawberry 
This study was conducted at the experimental fields of Pomology Division, BARI, Gazipur and ARS, 
Burirhat, Rangpur during Rabi season of 2012-13 and 2013-14 to investigate the effect of irrigation and 
mulch on the yield of strawberry (line FA-007). The experiment was conducted following split plot 
design with two mulch and three levels of irrigation and three replications i.e. M1I1, M1I2 and M1I3 are the 
irrigations up to field capacity (FC) at 5, 10 and 15 days interval after plant establishment (PE) with 
black polythene mulch, respectively and M2I1, M2I2 and M2I3 are the irrigations up to FC at 5, 10 and 15 
days interval after plant establishment (PE) with straw mulch. At Joydebpur, the results showed that most 
of the yield contributing parameters like plant height, no. of leaves per plant, leaf length, days to 50% 
flowering, days of 1st harvest, no. of fruits per plant, individual fruit weight, fruit length and yield except 
fruit diameter and TSS in the first year and all parameters in the second year were significantly 
influenced by different irrigation treatments. In case of Burirhat, all the parameters in the first year and in 
the second year, leaves per plant, days to 50% flowering, days of 1st harvest, no. of fruits per plant, fruit 
length, fruit diameter and yield showed significant effect. For Joydebpur, the highest individual fruit 
weight was found in treatments M2I1 than M1I1 in both the years. Plant height and number of fruits per 
plant, gave the higher performance in case of treatment M2I1 which is followed by the treatment M1I1. In 
both the years, the treatment M1I3 gave the lowest performance. In case of Burirhat location, among 
treatments, M1I1 showed the highest performance in respect of plant height, number of fruits per plant 
and individual fruit weight followed by the treatment M1I2 i.e. mulching with black polythene and 
irrigation at 5 days interval gives the higher result than mulching with black polythene and irrigation at 
10 days interval in the first year. Considering number of fruits per plant M1I1 gave better results in the 
second year. The highest (11.98 t/ha in the first and 12.30 t/ha in the second year) and lowest (4.84 t/ha 
in the first and 6.87 t/ha in the second year) yields were obtained from the treatments M2I1 and M1I3, 
respectively at Joydebpur. Whereas, at Burirhat, higher (9.56 t/ha in the first and 11.74 t/ha in the second 
year) yields were observed in the treatments M1I1 as compared to lower yields (5.94 t/ha and 7.01 t/ha in 
the first and second year, respectively) were found in the treatments M2I3 and M1I3, respectively. The 
highest and the lowest seasonal water uses were found in the treatment M2I1 and M1I3, respectively for 
both the years and both locations. So, on the basis of gross return, treatment M2I1 at Joydebpur location 
and treatment M1I1 at Burirhat location performed better. But in respect of economic profitability, the 
highest marginal rate of return was found in the treatment M2I2 for both the locations i.e. mulching the 
field with straw and irrigating field at 10 days interval may be effective for the strawberry production.  
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From all of the treatments, total water use was found maximum (498.05 mm in the first and 490.08 
mm in the second year) in treatment M2I1 i.e. when irrigating field at 5 days interval with straw mulch 
which was followed by irrigating field at 5 days interval with black polythene mulch (474.42 mm in 
first and 467.32 mm in the second year) with the same irrigation frequency. Although total water use 
were the highest in the treatment M2I1 in both the years, the water productivity in terms of yield per 
unit water use was found to be the highest from  M2I2 treatment for both the years. However, the 
lowest water productivity were obtained from M1I2 (1.85 kg/m3 in the first year) and M2I1 (2.51 kg/m3 
in the second year) treatment in Joydebpur. But in Burirhat, the highest irrigation water (553.10 mm) 
was used in straw mulched plot followed by black polythene mulched plot (514.80 mm) with the same 
irrigation frequency in the first year whereas in second year, maximum 489.80 mm water was used in 
straw mulched plot and minimum were found in treatment I3 for both mulches. The highest water 
productivity were obtained from treatment M1I3 (2.18 kg/m3 in the first year) and M1I2 (3.49 kg/ m3 in 
the second year) whereas, the lowest water productivity were obtained from treatment M2I1. 

Post Harvest Management 
Influence of 1-methylcyclopropene on storage life and quality of fresh mango 
The efficacy of 1-methylcyclopropene (1-MCP) on the ripening of mango fruit, and its physiological effects 
on the peel and flesh were investigated after the fruits were immersed in different concentrations of 1-MCP 
(100, 200, 400 and 600 µg L-1) solutions for 10 min and then stored at 20±2 °C. The changes in peel colour, 
ascorbic acid and TSS contents of fruit treated with 1-MCP at 400-600 µg L-1 significantly delayed when 
compared to control treatment. The initial value of hue angle of mango skin was approximately 117.5. Both 
control and treated samples showed a significant decrease in hue angle during 12 days of storage. Among 
the 1-MCP treatments higher concentration of 600 µg L-1 exhibited significantly (P≤0.05) higher h° values 
ranges from 114.1 to 101.9 after 4 to 12 days of storage, respectively, which indicated the lower rate of 
colour changes. Significantly similar rate of changes were also observed in fruits treated with 400 µg L-1 
during whole storage period. In control fruits, on the other hand, the hue angle was decreased steadily with 
storage time where the values decreased from 102.5 to 89.5 after 4 to 12 days of storage, respectively 
indicating development of complete yellow skin colour at the end of storage. In control fruits, the TSS 
contents was rapidly increased and reached the maximum level of 13.1 % after 12 days of storage. In 
contrast, mango fruits treated with 1-MCP at 100-400 µg L-1 exhibited significantly (P≤0.05) similar rate of 
change showing a gradual increase in TSS contents during storage and reached the maximum level of about 
12.5 % by the end of storage. On the other hand, fruit subjected to the higher concentration of 1-MCP (600 
µg L-1) showed more gradual increase in TSS content and reached the value 10.2 % by the end of 12 days 
of storage, which was significantly lowest among all the treatments. In control treatment, the maximum 
number of mangoes ripened at each storage interval ranged from 16.5 to 100% after 4 to 12 days of storage. 
All concentrations of 1-MCP significantly reduced the rate of ripening of mango compared to control 
treatment till 8 days of storage. However, after that period the maximum number (>90 %) of fruits from 
each 1-MCP treatments was ripened. At the end of 12 days of storage the number of ripe mangoes were 
recorded by 100, 96.4, 98.4 and 91% treated with 1-MCP at 100, 200, 400 and 600 µg L-1, respectively, 
which were near to the control treatment. In terms of delaying ripening, results of the present study showed 
that 1-MCP had little effect on mango fruit cv. BARI Mango-2. Although the changes in peel colour, 
ascorbic acid and TSS contents were significantly delayed by 1-MCP treatment when compared to control, 
most of the fruits soften by the end of 12 days of storage. Therefore, the efficacy of 1-MCP at 100-600 µg 
L-1 was not significant in delaying the ripening process of mango.  

Management of crown rot of 1-MCP treated banana with postharvest treatments for extending 
the storage life 
The influence of different postharvest treatments in controlling the crown rot of 1-methylcyclopropene (1-
MCP) treated banana fruit (Musa sp., AAA group, cv. ‘BARI Banana-1’) was investigated during storage at 
ambient condition. Firstly, banana fruits at mature green stage were harvested and immersed in aqueous 1-
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MCP at 100 µg L-1 for 10 min followed by fan-forced air-dried. After that crown of banana hand was 
dipped for 05 min in (i) 2% chitosan solution; (ii) Bordeaux paste (iii) Hot water at 55 °C (iv) Bavistin of 2g 
L-1 or their combinations. Banana hands were then placed into 1% perforated low-density polyethylene 
bags (0.03 mm thick) and stored for three weeks at ambient room conditions (26 ± 1 °C and 70 ± 5% RH) 
for ripening. Although 1-MCP was found to be effective in delaying the ripening process of banana at 
ambient room condition, crown rot disease initiated before complete ripe of the fruit. Disease incidence was 
significantly (P<0.05) lower in fruits treated with 2% Bavistin till 14 days of storage. However, after 14 
days of storage, none of the treatment could significantly restrict the disease. The incidence of crown rot 
ranged from 80-100 % was recorded in banana hands subjected to different postharvest treatments by the 
end of 21 days of storage. In case of disease severity, almost similar trend was observed during storage at 
26 ± 1 ºC. During first two weeks of storage, the lowest crown rot severity (14.7%) was found in banana 
hands that treated with 2% Bavistin solution, which was followed by bordeux paste treatment. But after end 
of 21 days of storage, the highest disease severity (100%) was recorded in all treated and un-treated banana 
hands, which indicated that none of the treatment used in this study was effective to control the crown rot 
disease of banana at ambient room condition (26 ± 1 ºC and 70 ± 5% RH).  Results of this study revealed 
that aqueous 1-MCP was effective for delaying the ripening process of banana even at ambient conditions 
(26 ± 1 °C and 70 ± 5% RH). But crown rot disease of banana initiated before full ripening of banana 
during storage and caused severe damage of the crown. None of the postharvest treatment applied in this 
study either single or in combination could effectively restrict the progression of the disease. Thus, the fruits 
got unmarketable and unpleasant to the consumers. Hence, 1-MCP is not suggested to be applied in banana 
fruits for extending the postharvest life particularly at higher temperature.  

Quality and marketable life of litchi as affected by storage in zero energy cool chamber in the 
Hilly areas of the country 
A study was undertaken to evaluate the potentiality of short term storage of litchi in zero energy cool 
chamber in the hilly areas of Bangladesh. The study was conducted at Hill Agricultural Research Station, 
Khagrachari Hill District. The chamber was designed and fabricated based on the principle of evaporative 
cooling. The experiment was laid out in a completely randomized design (CRD) including two factors with 
three replications. The factors were storage condition with two levels viz. ambient condition and zero 
energy cool chamber, and packaging technique with six levels viz. without packaging, non-perforated 
polyethylene bag, 0.5% perforated polyethylene bag, 1% perforated polyethylene bag, wrapping the litchi 
bundles with double layered newspaper and bamboo basket in where litchis were kept under the covering of 
litchi twigs. The temperature and relative humidity were recorded at three times in a day viz. morning (6.30 
am), afternoon (1.30 pm) and evening (6.30 pm). The cool chamber reduced wet bulb temperature1.6-
2.4oC, 2.6-3.6oC and 2.0-2.7oC at morning, afternoon and evening, respectively. It increased relative 
humidity ranged from 11-14%, 12-17% and 10-15% at morning, afternoon and evening, respectively. The 
losses in weight of stored litchis were found to be more at ambient condition than those kept in zero energy 
cool chamber. The browning of pericarp and diseases and decay incidence of the litchis were observed to be 
progressed slowly in zero energy cool chamber. The marketable life was computed higher as 5:00 days for 
the litchis kept in bamboo basket covering the top with litchi twigs and stored in the cool chamber. It was 
followed by the litchis kept without packaging in the chamber (4.67 days). The litchis lost its marketable 
quality within 2 days when kept without packaging at ambient condition. Marketability was retained up to 
3.33 days when kept in bamboo basket covering the top with litchi twigs at ambient condition. Zero energy 
cool chamber might be useful for short term storage of perishable horticultural commodities like litchis, 
particularly for the Remote Areas.  

Effect of minimal processing on the quality of litchi 
The experiment was conducted at the laboratory of Postharvest Technology section, Horticulture 
Research Centre, Bangladesh Agricultural Research Institute, Gazipur to select the suitable additives for 
minimal processing of litchi. The aril of cultivar ‘Bedana’ was evaluated in respect of self life, pH, 
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%TSS, color and sensory quality by using different combinations of chemicals like T1: 0.5% Ascorbic 
Acid + 2.0% Sorbital + 1.0% CaCl2 + 1.5% Ca-lactate, T2: 0.5% Citric Acid + 2.0% Sorbital + 1.0% 
CaCl2 + 1.5% Ca-lactate, T3: 0.5% Ascorbic Acid + 1.0%CaCl2 and T4: 0.5% Citric Acid + 1.0% CaCl2 
and stored at refrigerator (4±1oC). In case of minimal processed litchi, selected level of 0.5% citric acid + 
1.0% CaCl2 showed better shelf life (13 Days) over other treatments and control. Furthermore, control 
i.e. litchis those had no food additives exhibited the lowest shelf life (7 days). The treatments T1 (0.5% 
Ascorbic Acid + 2.0% Sorbital + 1.0% CaCl2 + 1.5% Ca-lactate) and T2 (0.5% Citric Acid + 2.0% 
Sorbital + 1.0% CaCl2 + 1.5% Ca-lactate) showed better performances on total soluble solids (20.4  and 
20.7, respectively) at 13 days of preservation of minimal processed litchi. The treatment T 3 (0.5% 
Ascorbic Acid + 1.0% CaCl2) exhibited the lowest total soluble solids (15.6) in initial day and the highest 
17.8 at 13 days of preservation of minimal processed litchi. In case of pH no significant difference was 
found in initial, 3, 11 and 13 and  days of preservation and very few changes were observed at 5, 7 and 9 
days of preservation. Lightness (L), chroma (C) and hue angle (ho) of litchi arils were reduced in all the 
cases. Citric acid 0.5% + 1.0% CaCl2 (T4) showed better performance on retaining aril color for longer 
period (13 days) than control and other treatments. In case of color, taste, flavor and total acceptance, the 
treatment T4 (0.5% citric acid+1.0% CaCl2) obtained the highest score 4.5 till the end of the storage time. 
Sweetness and juiciness were at the acceptable stage in all the treatments at the end of storage period. 
The treatment T4 (0.5% citric acid + 1.0% CaCl2) showed better shelf life (13 Days) over all the 
treatments retaining better color and quality. 

Preparation of squash from strawberry and estimation of its nutritive value during storage  
The present study was conducted to develop squash and to standardize formulation of recipe produced 
from strawberry and studied the nutrient status during storage. Fresh ripe strawberries were washed with 
pure water and blended to collect pulp. The fruits were analyzed to determine the moisture, TSS, total 
sugar content, titratable acidity, pH, ascorbic acid and β carotene. Three different combinations (T1: 15% 
pulp, T2: 20% pulp T3: 25% pulp) were used to process squash. Prepared squash was orgnoleptically 
evaluated and stored for 60 days and analyzed the nutritive values after every 20 days. According to the 
opinion of the taste testing panel, the treatment T3 (squash of 25% pulp) was most preferred considering 
all the points like colour, flavour, texture, taste and overall acceptability. However, it was revealed that 
T2 and T3 were statistically similar considering all the sensory attributes except flavour. While T1 scored 
the lowest for all the attributes for the sensory evaluation based on 9 point hedonic scale. The score (7.7-
7.97) for colour indicates that colour of the treatments were liked very much. The flavour scored the 
highest for T3 (7.6), indicates like very much, while T1 scored the lowest (6.67) means like moderately. 
During the storage, TSS, total sugar and titratable acidity increased and moisture content, pH, β-carotene 
and ascorbic acid content decreased. The initial TSS content in strawberry squash was found maximum 
in T3 (43.00 %) which became 43.57 % at the end of storage, while minimum TSS was recorded from T1 
(42.00 %) and at the end of storage it reached 42.17 %. At initial condition the total sugar content was 
highest at T3 (41.00 %), which increased gradually and finally reached 41.40 %. Although, minimum 
total sugar content of fresh squash was found in T1 (39.07 %), increased slowly and attained 39.23 % 
after 60 days of storage. At initial stage titratable acidity was found maximum in T3 (1.18 %) while 
minimum titratable acid was found in T1 (1.15 %). The titratable acidity of all treatments increased 
significantly and at the end of storage maximum titratable acidity was recorded from T3 (1.37 %), while 
minimum from T1 (1.31 %). Just after processing pH of strawberry squash was recorded the highest at T2  
and T3 (3.16), at the end of storage pH level of this treatments were found 3.13. Just after processing β-
carotene of strawberry squash was found higher at T3 (3.4 μg/100 ml), and at the end of storage period 
2.43μg β-carotene was noted in 100 ml squash of same treatment. Lower β-carotene was found in T1 (3.0 
μg/100 ml), which was accomplished at 2.27 μg/100 ml at the end of storage. Fresh strawberry squash of 
T3 treatment contained maximum ascorbic acid (10 mg/100 ml) on the other hand T1 contained minimum 
ascorbic acid (8.10 mg/100 ml). After 60 days of storage, the highest ascorbic acid was found in T3 (8.67 
mg/100 ml), and the lowest ascorbic acid was manifested from T1 (7.10 mg/100 ml).  



 
 
 
FLOWER CROPS 
Evaluation of chrysanthemum genotypes 
Thirty one chrysanthemum genotypes were collected from different nurseries of the country and 
evaluated at the Floriculture field of Horticulture Research Centre, Bangladesh Agricultural Research 
Institute, Gazipur during winter season of 2013-2014. There were significant variation among the 
entries in respect of plant height (35-68 cm), number of flowers per plant (16-80), diameter of flower 
(2.6-8.5 cm), stalk length (4.2-12.4 cm) and vase life of flowers (4-12 days). Among the genotypes, 
CM-004, CM-022, CM-023, CM-024, CM-025, CM-026 and CM-027 were found superior for cut 
flower production as well as CM-009, CM-012, CM-018, CM-019 and CM-021 for pot culture.  

Evaluation of gerbera genotypes 
Gerbera is one of the most important herbaceous perennial flowers used commercially as cut flower 
occupying fourth place in the global trade. Recently, gerbera has been introduced in Bangladesh and 
gaining its demand. Thirty genotypes of gerbera were evaluated that showed wide range of variation 
for all quantitative and qualitative characters under study. Based on colour, flower number, flower size 
and vase life, the genotypes GJ-013, GJ-022, GJ-024 and GJ-028 were identified as promising.   

Evaluation of dahlia genotypes 
Dahlia is a tuberous rooted, semi hardy, herbaceous flowering plant belongs to the family Compositae. 
It has wide range of flower colours and diversified form of flowers that attract large number of garden 
lovers.Twenty genotypes of dahlia were evaluated at the Floriculture Field of Horticulture Research 
Centre, Bangladesh Agricultural Research Institute, Gazipur during winter season of 2013-2014. 
Marked variation on different parameters was observed among the genotypes under study. Considering 
attractive colour, flower number and maximum durability of flower on the plant, BARI Dahlia-1, DV-
002, DV-007 and DV-010 may be recommended for lawn. 

Collection, evaluation and maintenance of gladiolus 
Gladiolus is a popular flowering plant grown all over the world as well as in Bangladesh due to its 
elegant appearance and prolonged vase life. The agro ecological conditions of the country are very 
much conducive for its cultivation. A study on the performance of 30 genotypes of gladiolus was 
conducted at Floriculture Farm of HRC, BARI, Gazipur during December 2013 to May 2014. From 
the result of the study, the genotypes GL-012, GL-019, GL-024, GL-025 and GL-037 were found 
promising in respect of flower production. 

Collection and maintenance of heliconia  
Heliconia is a dwarf plantain like plant belongs to Musaceae family native to South Africa. It is grown 
both for cut flowers and for garden or bed decoration purposes. It deserves special importance due to 
easy culture, wide adaptability to soil and climate, summer production and less prone to disease and 
pests. Recently, the demand of this flowering plant is increasing due to its attractive colour, prolonged 
shelf life and economic value. A study on the performance of six heliconia germplasm was conducted 
at Floricultural Farm of HRC, BARI, Gazipur during 2013-2014. Wide range of variations for all 
qualitative and quantitative characters was observed. Based on flower colour, errect habit, shoot 
number and vase life, H-004 and H-005 were identified as good genotypes. 
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Collection, evaluation and maintenance of cactus 
Cactus belongs to the family Cactaceae and it is suitable for growing in pots for indoor decoration. 
Cactus cultivation has become a fascinating hobby among amateur gardeners and these desert plants 
which are mostly unknown have become the subject of greatest care and delicate handling. Despite of 
their numerous thorns and spines, they have a beauty of their own. Their hardy nature and easy 
cultivation in shallow soils are additional features for their popularity. Therefore, twenty seven cactus 
genotypes were collected and maintained at the Floriculture Farm of HRC, BARI, Gazipur. Wide 
variation in respect of vegetative and floral traits was observed.   

Collection and evaluation of euphorbia 
Euphorbia is an ornamental flowering plant, belonging to the family, Euphorbiaceae. Eight genotypes 
of euphorbia were evaluated which showed wide variations for all qualitative and quantitative 
characters. Based on flower colour, stalk length, large flower size and extended flowering duration, the 
genotype E-001, E-006 and E-007 were identified as promising genotypes for pot culture. 

Evaluation of aster genotypes 
China aster (Callistephus chinensis L.) is a popular annual flower grown around Bangladesh either for 
cutflowers or flower beds as well as landscape gardening. A study on the performance of five aster 
germplasm was conducted at Floricultural Field of HRC, BARI, Gazipur during 2013-2014. Marked 
variations for all qualitative and quantitative characters were observed. Based on flower colour, flower 
number, flower size and durability of flower, the germplasm A-001 and A-004 were identified as good 
germplasm.  

Evaluation of anthurium genotypes 
Anthurium are tropical plants of great beauty and grown either for showy cut flower or for their 
unusually attractive foliage. It belongs to the family Araceae. Nine anthurium genotypes were 
evaluated at Floriculture Field of HRC, BARI during the year 2013-2014. The study revealed that 
there had remarkable variation among the genotypes in both qualitative and quantitative traits. Based 
on flower colour, spathe size, spadix length, flower number and vase life, AA-005 and AA-008 were 
found promising for varietal development. 

Collection, evaluation and maintenance of lily 
Lily is an ornamental bulbous flowering plant. It has large and showy flowers with many bright colours. 
It belongs to the family Amaryllidaceae which are suitable for planting in bed, borders, pot, rockery, 
shrubbery and in landscaping.They are also popular as cutflower because of their large size, attractive 
colour and good keeping quality. It can be grown in Bangladesh for easy cultivation technique and wider 
adaptability. Sixteen genotypes of lily were collected and evaluated at the Floriculture Field of 
Horticulture Research Centre, Bangladesh Agricultural Research Institute, Gazipur during 2013-2014. 
Significant variation on different parameters was observed. 

Influence of different concentration of auxin on propagation of dahlia 
Dahlia is a popular flower crop of commercial importance. It is propagated by cuttings, sucker and in vitro. 
However, stem cutting is the most popular way of multiplying these flowering plants. Root initiation with the 
use of auxin occupies a significant position in the field of propagation. All the auxins are not equally suitable 
for rooting performances. Some general comments in propagation of such flowering plants are available in 
different textbook, which lacks proper research evidence. Moreover, research findings on propagation of 
dahlia plant with auxins are not available in Bangladesh. Hence, the present investigation was undertaken.   
The experiment was carried out at the Poly Vinyl House of Floriculture Farm, HRC, BARI, Gazipur 
during the period from 2013-2014. The cut stems of 2.0- 2.5 cm were taken from healthy stocks of 
dahlia plant of DV-002 grown in polyhouse. The rooting media consists of 50% cocodust and 50% soil 
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which were drenched with 0.15% Bavistin a day prior to planting of cuttings to prevent rotting of 
cuttings.Three types of auxin viz. Indole Acetic Acid (IAA), Indole Butyric Acid (IBA) and 
Napthalene Acetic Acid (NAA) was used in this study. Seven different auxin treatments (T1= 250 ppm 
IAA, T2= 250 ppm IBA, T3= 250 ppm NAA, T4= IAA + IBA @ 250 ppm each, T5= IAA + NAA @ 
250 ppm each, T6= IBA + NAA @ 250 ppm each and T7= IAA + IBA + NAA @ 250 ppm each) along 
with the control were included in the study. Fifteen cuttings were used for each treatment, replicated 
thrice. The basal portions of the stem were dipped in auxin solutions for 5 minutes for all treatments 
and only water was used in the control. After that, they were dried in the air for few minutes and 
planted immediately in medium at a depth of 0.5-1.0 cm. The experiment was conducted in a naturally 
controlled polyhouse. Intermittent misting was given with hand sprayer every day. The medium was 
sprayed with auxins at fortnight intervals. It was found that IBA when applied singly at 250 ppm 
concentration, performed better than other treatments in all the studied characters like rooting 
percentage, early rooting, more number of roots per cutting etc.  

Effect of varieties and planting materials on flower, corm and cormel production of gladiolus 
The genus Gladiolus belongs to the family Iridaceae and is native of South Africa. It is one of the most 
important cutflowers in the flower industry. It is known as the queen of the bulbous plants widely 
cultivated commercially in Bangladesh. Gladiolus is propagated successfully by the use of cut corm. 
Cut corm reduces production cost without any significant differences in yield. Cut corm may be an 
improved technology for better land uses and increased cropping intensity. Besides, the corm sizes of 
various gladiolus genotypes are different. Some of them are very big. In this case, half corm may be 
used for flower production. So, comparative study of gladiolus genotypes with full and half cut corm 
for flower production is essential. The present study was, therefore, undertaken at Floriculture Farm of 
HRC, BARI, Gazipur to find out the suitable planting materials for specific gladiolus variety/line for 
flower and corm production.There were no significant variations between full and half corm of all 
gladiolus varieties/genotypes regarding flower production. However, in case of corm production, full 
corm of GL-037 produced the maximum number of corms/hill but there were no significant variations 
was observed between full and half corm of other four varieties of gladiolus but half corm with other 
varieties produced more number of corms/hill than full corm with respective varieties.   

Effect of organic amendments and bio-control agent on flowering and bulb production 
of tuberose 
Tuberose (Polianthes tuberosa L.) belongs to the family Amaryllidaceae, is one of the most popular 
cut flower in Bangladesh. The spikes are useful as cut flowers in vase decoration and bouquets while 
individual floret is used for making veni, garland, button-holes or crown. It is planted in beds and 
borders, and can also be grown as potted plants. It has a delightful fragrance and is the source of 
tuberose oil. In Bangladesh, for the last few years, it has high demand in the market and its production 
is highly profitable. In recent years, there have been serious concerns about long-term adverse effect of 
continuous and indiscriminate use of inorganic fertilizers on deterioration of soil structure, soil health 
and environmental pollution. In contrast, to inorganic fertilizer, the use of bio-control agent, green 
manures, and other organic matter can improve soil structure, maintain soil health, increase nutrient 
uptake, suppress soil borne fungal pathogens and that is why interests have been raising in organic 
farming and uses of Trichoderma spp. in flowers for bio-control and improve flower quality.  
The study was undertaken at Floriculture Farm of HRC, BARI, Gazipur during 2013-2014. Single tuberose 
cultivar used as planting material. The experiment consisted of 8 treatments comprising of different level of 
organic amendments and bio-control agent namely T1=Farmyard manure (5 t/ha) + ¼ RDF, T2= Poultry 
refuse (5 t/ha) + ¼ RDF, T3= Bokashi (3t/ha) + ¼ RDF, T4= Mustard oil cake (500 kg/ha) + ¼ RDF,  T5= 
Vermicompost (5 t/ha) + ¼ RDF,  T6= Tricho-compost (3 t /ha) + ¼ RDF, T7= Tricho-leachate (3000 L/ha ) 
+ ¼ RDF and T8 = Control (Recommended doses of fertilizer (RDF) (N150 P30 K100 S20 B1 Zn1kg/ha). The 
experiment was laid out in a randomized complete block design with three replications. Cultural operations 
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such as weeding, irrigation, disease and pest management etc. were done as and when necessary. 
Significant increase in floret number, spike length, rachis length, spike number and flower durability in 
tuberose were recorded with application of Tricho-compost (3 t/ha) + ¼ RDF in soil. The control treatment 
which included recommended doses of fertilizers performed poor in respect of flower and bulb production. 

Influence of corm size and growth regulators on flowering of gladiolus 
Gladiolus (Gladiolus sp.) is a popular cut flower owing to its versatile colours and varieties having 
longer keeping quality. It has great economic value for cut flower trade and much valued by the 
aesthetic world for beauty and loving people because its prettiness and unparallel elegance. They are 
widely used as artistic garlands, floral ornaments, bouquets etc. The long flower spikes are excellent as 
cut flower for table decoration when arranged in vases. The agro-ecological conditions of the country 
are favorable for the culture and survival of gladiolus. For this, the flower growers of Bangladesh are 
very much interested in cultivating gladiolus instead of the traditional flower crops that usually do not 
give much return to them. As a result, recently gladiolus is becoming attractive to the growers as well 
as users, as it has great potential for local and export market.  
The plant growth regulators generally modify the physiological processes of plants and ultimately affect 
the yield and quality of blooms. Several plant growth regulators have been widely used in many flowering 
crops that they can play a vital role for quality flower and corm production and prolong the post-harvest 
life of gladiolus flowers. Corm sizes are also important aspects of production system that greatly influence 
the yield and profitability of gladiolus. Keeping all the above facts in view, this investigation was carried 
out to evaluate the effects of growth regulators and corm size on flowering of gladiolus. 
The experiment was carried out at the Horticulture Research Centre, BARI, Joydebpur from 
December, 2013 to May 2014. The experimental land was prepared with deep ploughing and 
manured and fertilizers applied @ 10 ton, 200 kg, 225 kg and 190 kg per hectare of cowdung, Urea, 
TSP and MP, respectively. Cowdung, TSP and MP were applied as basal and urea was top-dressed 
in two equal splits at 4 leaf stage and spike initiation stage. The unit plot size was 1.5 x 1.0 m. The 
experiment was laid out in RCB design with 3 replications. The experiment was considered as two 
factors. Factor A: Corm size (i) 15 g (small corm), (ii) 30 g (medium corm) (iii) 50 g (large corm) 
and Factor B: different doses of growth regulators: G0 = Control, G1 = GA3100 ppm, G2 = GA3150 
ppm, G3 = GA3 200 ppm, G4 = 50 ppm BA, G5 = 100 ppm BA and   G6 = 150 ppm BA. Management 
practices like irrigation, weeding, mulching etc. were same for all treatments during entire period of 
study. The flower was harvested on January-February, 2014. Corm and cormel were lifted May, 
2014. Data were recorded on numbers of days to 50% spike initiation, spike length (cm), rachis 
length (cm), number of florets per spike, vase life, flower yield etc. Different concentrations of GA3  
showed significant effect on the days to 50% spike initiation, spike length, rachis length, number of 
florets per spike, flower yield and vase life. All concentration of GA3 significantly improved the 
characteristics of gladiolus over control, while the most effective concentration was 200 ppm GA3. 
Large size corms were found to show better performance than small size corm in respect of all 
parameters. However, the treatment combination of GA3 at 200 ppm and large size corm was the 
best performance in respect of flower production of gladiolus.  

Effect of N, P and K Fertilizer on the yield of chrysanthemum 
Chrysanthemum is one of the most important commercial flowers grown mainly for loose and cut 
flower production, which are used in floral arrangement and marking garlands, veni and bouquet. The 
growth and development of stock or production plants largely depend on proper feeding right from the 
beginning. Chrysanthemum is heavy feeder and has large requirements for nitrogen, phosphorus and 
potassium. Therefore, the present study was undertaken to evaluate the response of N, P and K and 
also to find out the optimum dose of NPK package for maximizing yield of chrysanthemum in Grey 
Terrace soil of Joydebpur, Gazipur. 
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The field experiment was set up at the research field of Horticulture Research Centre, BARI, Gazipur 
during rabi season of 2013-2014 to evaluate the response of different doses of N, P and K on the yield 
attributes and yield of Chrysanthemum (var. BARI Chrysanthemum-1). Treatments comprising four 
levels each of N (0, 100, 150 and 200 kg/ha), P (0, 50, 75 and 100 kg/ha) and K (0, 90, 135 and 180 
kg/ha) along with blanket dose of B2.0Zn4.0 kg/ha and cowdung 5 t/ha were used. The treatments were 
arranged in a randomized complete block design with three replications. The combined effect of NPK 
significantly increased yield and yield attributes of Chrysanthemum. Significantly, the highest flower 
yield (12.45 t/ha) was obtained with the application of N150P75K135 kg/ha (T3) along with blanket dose 
of 5t cowdung and B2.0Zn4.0 kg/ha and it was not significantly different from T4 (N200P75K135 kg/ha) 
treatment. Application of 150 kg N, 75 kg P and 135 kg K increased yield by 52.76, 42.29 and 36.51% 
respectively over their control. The highest benefit-cost ratio (5.77) was obtained from T3 (N150P75K135 
kg/ha) treatment. From the regression analysis it was found that the relationship between yield and N, 
P and K was quadratic in nature. 

Effect of boron and zinc fertilization on flower yield and quality of BARI gladiolus-3 
Gladiolus (Gladiolus grandiflorus L.), an herbaceous annual flower belongs to the family Iridaceae, is 
one of the most important cut flower in Bangladesh. Gladiolus is a very popular cut flower and 
occupying fourth place in international cut flower trade. Gladiolus has gained popularity in many parts 
of the world owing to its unsurpassed beauty and economic value. 
It is popular for its attractive spikes having florets of huge forms, dazzling colors, varying size and 
long durable quality as a cut flower. The aesthetic value of gladiolus in the daily life is increasing with 
the advancement of civilization for the spikes being elegant and having long vase life. It is also used as 
bedding flower, herbaceous borders or does quite well in pots.Gladiolus spikes are most popular in 
flower arrangement and preparing high class bouquets. Flower crops are very much responsive to 
fertilizers. It is highly capable of exhausting huge nutrients form native soil. So, it requires higher 
amount of chemical fertilizers in balance proportion for ensuring maximizing flower production.  
Fertilizer requirements of gladiolus like other crops, has vital role in growth and quality flower 
production. Major nutrients like nitrogen, phosphorus, potassium along with micronutrients noticeably 
increase the number of flowers, florets/spike, the longest spike and rachis of gladiolus. Increasing N 
fertilization substantially augmented plant growth, number of leaves/plant, spike length and number of 
florets/spike. It was also reported that hardness of the stick, flower colour and post-harvest life can be 
prolonged to some extent by applying micro-nutrients along with blanket dose of NPK and Mg. 
However, information regarding nutritional requirements and appropriate soil management practices 
are lacking for BARI Gladiolus-3 in Bangladesh. Hence, such an investigation was undertaken to 
evaluate the response of B and Zn and their optimum dose on BARI Gladiolus-3 for maximizing 
flower yield in Grey Terrace soils of Jeydebpur. The sixteen treatment combinations included in the 
study noted that B and Zn at the rate of B2.0 Zn3.0 kg ha-1 along with blanket dose of N375 P150 K250 S200 
kg and CD 5 t/ha-1 exhibited the best performance in flower production and stretched the vase life of 
flower. The studied parameters like plant height (63 cm), length of spike (103 cm) and length of rachis 
(57 cm) significantly responded to the combined application of boron and zinc at the rate of B2.0 Zn3.0 
as compared to other treatment combinations. Floral characters like floret number (14), vase life (14 
days) and flowers yield (235000/ ha) also significantly influenced by said treatment (B2.0Zn3.0 kg ha-1) 
which was markedly different over rest of treatments combination. Similar trend was noticed as well in 
single application of B and Zn with increase rates. 

Effect of N, P and K Fertilizer on the yield of marigold 
Flowers have gained very high economic values for their eternal beauty, love and tranquility. 
Marigold (Tagetus spatula) is one of the most important decorative plants and it has medicinal 
values also. Marigold gained popularity amongst and flower dealers on account of its easy 
culture and wide adaptability. Its habit of free flowering, short duration to produce marketable 
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flowers, wide spectrum of attractive colour, shape, size and good keeping quality attracted the 
attention of flower growers. Marigold is adaptable to different types of soil conditions and thus 
can be grown successfully in a wide variety of soils. However, a deep, fertile, sandy loam, 
friable soil having good water holding capacity, well drained and near to neutral in reaction (pH 
7.0-7.5) is most desirable for Marigold cultivation (Bose and Yadav, 1998). Mild climate during 
growing period (14.5-28.6oC) greatly improved flowering while higher temperatures (26.2-
34.4oC) adversely affected flower production (Yadav and Bose, 1998). It is being cultivated in 
several areas of our country. But its fertilizer requirement for cultivation is still unknown. In fact 
50% of the total increase in crop production comes from the use of fertilizers and rest from all 
other factors combined together. Application of macro and micronutrients also increase the 
flower quality and total flower production. Hence, the present study was conducted at the 
research field of Horticulture Research Centre, BARI, Gazipur during Rabi season of 2013-2014 
to evaluate the response of different chemical fertilizers (N, P and K) on the yield attributes and 
yield of Marigold (var. BARI Marigold-1). Treatments comprising four levels each of N (0, 60, 
90 and 120 kg/ha), P (0, 30, 40 and 50 kg/ha) and K (0, 60, 90 and 120 kg/ha) along with blanket 
dose of B2.0Zn4.0 kg/ha and cowdung 5 t/ha were used. The treatments were arranged in a 
randomized complete block design with three replications. The combined effect NPK 
significantly increased yield and yield attributes of Marigold. The highest flower yield (27.38 
t/ha) was obtained with the application of N90P40K90 kg/ha along with blanket dose of 5 ton 
cowdung and B2.0Zn4.0  kg/ha and it was not significantly different from T4 (N120P40K90  kg/ha) 
treatment. Application of 90 kg N, 40 kg P and 90 kg K increased yield by 146, 119.39 and 
108.84% over their control. From the regression analysis it was found that the relationship 
between yield and N, P and K was quadratic in nature.  

Effect of bulb size and boron on growth and flowering of tuberose 
Tuberose (Polianthes tuberosa L.) is an important cut flower in Bangladesh from aesthetic as well 
as commercial point of view. Apart from ornamental value, tuberose is extensively utilized in 
medicines for headache, diarrhoea, rheumatism and allied pains. Due to its increasing demand, 
farmers have begun growing tuberose as a field crop under different management practices. Good 
variety, proper spacing, optimum size of bulbs, fertilizer requirement, irrigation schedule, use of 
growth regulators and chemicals, optimum time of planting etc. are some of the important factors 
that may help to increase the yield and quality of tuberose.The growers do not have any 
recommended doses of chemical fertilizers especially micro-nutrients for quality bulb and bulblets 
production. Even the flower producers multiply their bulbs without applying any micronutrients. 
Resulting, they are deprived of getting optimum sized bulbs and bulblets for flower cultivation. 
So, boron is treated to be the limiting elements for maximizing bulbs and bulblets in tuberose 
production. In Bangladesh, very few studies have been done regarding the bulb size and 
application of boron for growth, flowering, bulb and bulblet production of tuberose. Considering 
the present status, using of optimum sized bulb and application of boron is very important in 
tuberose cultivation. 
The trial was conducted at the Floriculture Research Field, HRC, Bangladesh Agricultural Research 
Institute, Gazipur from March 2013 to January 2014. The experiment consisted of two factors such as 
Factor A: bulb size (3 levels): small (1.0-1.5 cm) - S1, medium (>1.5-2.0 cm) - S2 and large (>2.0-2.5 
cm) - S3 and Factor B: boron (four levels) B0: Control, B1: 1.0 kg/ha, B2: 2.0 kg/ha and B3: 3.0 kg/ha.  
The results of the experiment showed that the bulb size and boron had significant effect on most of the 
parameters in tuberose. Maximum flower yield (540000 spikes/ha) was produced from the large sized 
bulbs. All doses of boron significantly improved the yield contributing characters of tuberose over 
control, while the most effective dose was 2.0 kg/ha boron. However, the treatment combination of 
large size bulb with the application of 2.0 kg/ha boron contributed the best performance in respect of 
vegetative growth and flowering in tuberose. 
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Effect of fungicides and hot water in controlling fusarium blight in gladiolus 
The flower quality of gladiolus is deteriorated due to many reasons viz. fungi, bacteria and viruses. 
Among them, Fusarium blight diseases caused by Fusarium oxysporum fsp gladioli are major 
problems in all over the gladiolus growing areas. In Bangladesh it is also a serious problem facing by 
the flower growers. So, the present investigation was undertaken to reduce the Fusarium blight disease 
incidence and severity in gladiolus production. 
The experiment was carried out at Floriculture Farm of HRC, BARI, Gazipur during 2013-2014 with 
nine treatments viz., T1= Seed treatment with Bavistin (1%) (Before storing), T2= Seed treatment with 
Bavistin (1%) (Before storing + during sowing), T3= Seed treatment with Bavistin (1%) (Before 
storing + during sowing + soil drenching), T4= Seed treatment with Cupravit (0.7%) (Before storing), 
T5= Seed treatment with Cupravit (0.7%) (Before storing+ during sowing), T6= Seed treatment with 
Cupravit (0.7%) (Before storing + during sowing + soil drenching), T7=Hot water treatment at 540c for 
5 min. (Before storing), T8= Hot water treatment at 540c for 5 min. (Before storing + during sowing), 
T9= Water (control). Corms of GL-003 were taken from the Fusarium blight infested plot and were 
treated accordingly after lifting. The treated corms were then kept in perforated nylon bag and stored 
in normal room temperature and planted on 30 November, 2013.  The experiment was laid out in RCB 
design with 3 replications. The unit plot size was 1.50 m x 1.25 m. Spacing was maintained at 25 cm 
from row to row and 15 cm from plant to plant. The experiment field was well prepared by adding 10 t 
cowdung and fertilized @ 200 kg urea, 225 TSP and 190 kg MP/ha. Cowdung, TSP and MP were 
applied as basal and urea was top-dressed in two equal splits at 4 leaf stage and spike initiation stage.  
The data on growth, flower, corm characters were recorded from ten randomly selected plants from 
each unit plot. All data were analyzed statistically and the mean differences were adjudged by DMRT. 
The experiment was carried out at Floriculture Farm of HRC, BARI, Gazipur to reduce the Fusarium 
blight disease incidence and severity in gladiolus production. 
All the treatments reduced disease incidence (%) and severity (%) of Fusarium blight over control. The 
longest spike (72.83 cm), the maximum number of flower sticks/plot (91.67%) and the largest corm 
(4.69 cm) were recorded by seed treatment with Bavistin (1%) before storing, during sowing and soil 
drenching followed by other treatments except control. The shortest spike (65.17) was produced by 
control. Though other parameters did not show significant variations but the treatment seed treated 
with Bavistin (1%) before storing, during sowing and soil drenching showed better and control showed 
poor performances.  

Field evaluation of some control approaches against rose bollworm in rose 
Rose is called the queen of flower. It is now become an important cash crop that covers considerable 
acreage in few districts of Bangladesh. But cultivation of this flower crop is highly constrained by a 
number of insect pests. Among them rose bollworm (Helicoverpa armigera Hub.) is the most 
damaging one which may cause as high as 50% damage of the flower according to the growers. To 
protect the flower damage, farmers’ of the rose growing areas usually sprayed chemical insecticides in 
a cocktail formulation as advised by the local pesticide dealers and traders with no satisfactory control. 
As a result, rose bollworms as well as other insect pests in the rose field are difficult to control. 
Therefore field evaluation of some control approaches for the management of rose bollworm 
(Helicoverpa armigera Hub.) in rose was conducted at the farmers’ field in Kamlapur of Savar and 
Godkhali of Jessore during January - April, 2014 cropping season. Four treatments: T1= Mechanical 
control (including hand picking and destruction of bollworm egg and larvae from growing buds, T2= 
Mechanical control + Emamectin Benzoate (Proclaim 05 SG) @ 1.0 g/L at 7 days interval, T3= 
Emamectin Benzoate (Proclaim 05 SG) @ 1.0 g/L at 7 days interval and T4= Untreated control were 
evaluated in a randomized complete block design with three replications. From the study it was 
observed that the hand picking and destruction of bollworm egg and larvae + Emamectin Benzoate 
(Proclaim 05 SG) at 7 days interval was found more effective in controlling.  
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Adaptive trial of gladiolus 
The aesthetic value of flowers in the daily life is increasing with the advancement of civilization. 
Gladiolus is used as cut flower in Bangladesh. The major production belts of this flower were found in 
Jessore sadar, Sharsha, Chowgacha, Kushtia, Chuadanga, Satkhira, Khulna, Chittagong, Mymensingh, 
Dhaka, Savar and Gazipur regions. Now a day, farmers are now cultivating different cultivars of 
gladiolus. However, yield potential of those cultivars is not known and most of them are not 
performing well in our country. BARI has been developed 4 varieties of gladiolus which have high 
potential in yield and other characters but these varieties are not widely cultivated in Bangladesh. 
Therefore, quick dissemination and popularization of BARI released gladiolus variety is urgently 
needed. Widespread and effective demonstration of them at farmers’ field will lead to availability of 
quality gladiolus flowers in the country.  
The trial was conducted at Sreepur (Gazipur), Burrirhat (Rangpur), Sonatola (Bogra) and Godkhali 
(Jessore) during the rabi season of 2013-2014. The experiment was laid out in RCB design with five 
dispersed replications. The unit plot was 300 m2 areas with plant spacing of 20 x 20 cm. Three 
varieties of gladiolus viz. BARI Gladiolus-1, BARI Gladiolus-3 and BARI Gladiolus-5 were tested. 
Corms were planted December 20-30, 2013. The field was well prepared by adding 10 t cowdung and 
fertilized @ 200 kg/ha urea, 225 kg/ha TSP and 190 kg/ha MP. Cowdung, TSP and MP were applied 
as basal and urea was top-dressed in two equal splits at 4 leaf stage and spike initiation stage. 
Intercultural operations were done as and when necessary. Plant protection measures were taken as 
and when required. The Flower was harvested on Mid February - Mid March, 2014. Corm and cormel 
were lifted Mid April - Mid May, 2014. All the varieties showed better performance and produced 
higher yield at all location.  



 
 
 
SOIL MANAGEMENT 
Physical aspects of soil management 
Determination of crop coefficient values of hybrid maize and leaching loss of nutrients by 
drainage lysimeter 
A study was conducted in the central research station of BARI, Gazipur for the estimation of location 
specific crop coefficient (Kc) values of maize (Zea mays) during rabi 2013-14 and kharif 2014 
seasons. The objective was to find out the Kc and ETc values of hybrid maize using lysimeter 
apparatus. Four regimes of irrigation were applied in the lysimeter in order to get the actual 
evapotranspiration (ETc) requirement of the maize. Irrigation at every 30 days up to FC provided the 
highest grain yield for both the seasons. The crop co-efficient (Kc) values at initial, development, mid-
season, and late season stages of hybrid maize for rabi season were determined as 0.36, 0.84, 1.31, and 
0.76, respectively whereas for kharif 1 season the corresponding Kc values were found as 0.31, 0.85, 
1.06 and 0.78 respectively. These Kc values of BARI Hybrid Maize-7 differed to some extent from 
those recommended by FAO. The corresponding FAO values are 0.40, 0.80, 1.15, and 0.70. These Kc 
values were determined using local environmental and plant variations, so, they are more accurate than 
the standard ones.  

Effect of tillage practices and cropping systems on soil physical properties and crop productivity 
Three types of tillage practices (ZT: zero tillage, CT: conventional tillage by power tiller and DT: deep 
tillage by chisel plough) and four different cropping systems (W-F-F: wheat-fallow-fallow, W-F-T: 
wheat-fallow-T. aman, W-M-T: wheat-mungbean-T. aman and W-D-T: wheat-dhaincha-T. aman) were 
tested in a split-plot design with three replications where tillage practices were assigned in the main plot 
and cropping systems in the sub-plot. The objectives of the experiment were to study the effect of tillage 
practices and cropping systems on the productivity of component crops and on soil physical and 
chemical properties. The effects of tillage depths and cropping systems on the yield of rice were found 
similar to the effects of them on wheat. The highest grain yield of rice (5.14 t ha-1) was found in DT 
under W-M-T cropping system. Soil physical properties like bulk density, field capacity and available 
water content were positively influenced by cropping systems alone and interaction of tillage depths and 
cropping systems. With four years passage of experimentation, soil organic matter build-up resulting 
from minimum disturbance of soil under W-M-T as well as W-D-T cropping systems helped conserve 
moisture in the soil profile and improved other soil physical properties. Incorporation of leguminous crop 
transforms the soil physical and chemical properties into favourable conditions in performing higher 
yield of the component crops in the crop rotation systems. Accordingly, the yield gaps which were 
recorded high in the beginning were narrowed down after four years of experimentation. These results 
demonstrate that a green manure crop in a rice–wheat system showed potentiality to increase Soil 
Organic Matter content in soil with concomitant increase in yields under conservation tillage practices. 

Effect of tillage methods and residue management on soil properties and yield of potato- maize- 
T. Aman rice cropping pattern 
Field experiments on Potato- Maize-T.aman rice cropping patterns were conducted in Grey Terrace soil 
of Gazipur under AEZ – 28 and Dark Grey Floodplain Soil of Jamalpur under AEZ – 9 during 2013-14. 
The objectives of the study were to observe the effect of tillage practices and residue management on soil 
properties and increase the productivity of the said cropping sequence. Three tillage methods such as 
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minimum tillage (4-6 cm depth) with power tiller operated seeder (PTOS), conventional tillage (10-12 
cm depth) with power tiller and deep tillage (20-25 cm depth) by chisel were employed.  Besides, three 
types of residue management options viz. farmers practice (without residue), 50% crop residue 
incorporation and 100% crop residue incorporation were studied in a factorial randomized complete 
block design with three replications. The first crop, potato (cv BARI Alu 8: Cardinal) gave significantly 
higher yield for deeper tillage practices than minimum tillage at both the locations. Again deep tillage 
contributed significantly (p = 0.05) higher yield of maize (cv. BARI HM 7) at Gazipur but such effect 
was non significant at Jamalpur. Incorporation of potato residue increased the subsequent crop (maize) 
yield by 6-12%.  Deep tillage with 100% residue management (T3M3) gave the highest yield (9.48 and 
9.11 t ha-1 for Gazipur and Jamalpur) of maize where tillage played major role. However, residue 
incorporation can minimize the yield gap between minimum tillage and deeper tillage practices in 
addition to its beneficial role in improving soil health. 

Effect of raised bed planting and potassium application on the mitigation of soil salinity and 
yield of maize 
A field experiment on hybrid maize (cv. BARI maize-9) was conducted in coastal saline at Kabirhat, 
Noakhali under Young Meghna Estuarine Floodplain (AEZ 18) during late rabi 2013-14. The 
objectives were to test the possibility of reducing salinity damage by elevating K fertilization rate; to 
study the effects of planting method and K fertilization interactions on maize yield and nutrient uptake 
under salt stress condition; and to study K dynamics in soil as a function of soil salinity. Four rates of 
fertilizer K (Native K, 100% STB K, 125% STB K and 150% STB K) were tested under two planting 
methods (Flat land and raised bed) in a randomized complete block design with three replications. 
Other nutrients were also applied following STB method. Prior to seed sowing the salinity level was 
low (EC: 2.91 to 3.1 ds m-1) but increased gradually the progress of growing period and reached at the 
peak in April (EC: 6.51 and 6.86 ds m-1 for flat land and raised bed plot, respectively). The higher 
rates of K contributed to 28-32% increased yield over control as against 16% with STB dose which 
implies the necessity of higher dose of K in salt affected soil in augmenting yield. The flat land 
method of cultivation gave 7.89 t ha-1 grain yield, which increased to 8.06 t ha-1 for raised bed method 
contributing to only 2.2% yield benefit. K acted independently where planting method had no 
significant attraction on K doses either higher or lower although higher dose of K gave numerically 
better yield under raised bed method but that was mostly due to elevated level of applied K. 
Application of 25-50% higher rates of K over present STB dose under raised bed method of cultivation 
could be useful in minimizing salt stress and optimizing yield of hybrid maize in the study area. 

Effects of different soil moisture regimes and nutrient management on soil physical properties 
and yield of broccoli 
A field experiment was carried out at Central Research Farm, BARI, Gazipur during 2013-14 to develop 
irrigation scheduling under given nutrient management options for higher use efficiency and yield of 
broccoli and to observe the changes in soil properties. There were twelve treatment combinations 
comprising four levels of irrigation i.e., I1: IW/CPE= 2.00 I2: IW/CPE= 3.00, I3: IW/CPE= 4.00 and I4: 
IW/CPE= 5.00 and three levels of nutrient management i.e. NM1: STB dose, NM2: 80% STB dose from 
inorganic fertilizer + 20% from organic manure, NM3: 120% of STB dose were arranged in a RCB 
design with 3 replications. Different soil moisture regime showed significant variations on the yield and 
yield attributes of broccoli. The significantly the highest yield of broccoli (10.63 t/ha) was obtained from 
IW/CPE ratio=3.00 where the water use efficiency was maximum (0.38 t/ha/cm). The lowest yield (7.73 
t/ha) was found in I4 (IW/CPE ratio=5.00). Among the nutrients, 120% STB dose of chemical fertilizers 
gave the significantly highest yield (10.02 t/ha) of broccoli, which was statistically similar (9.31 t/ha) to 
IPNS based dose and the lowest yield (7.62 t/ha) was obtained from STB fertilizers dose using present 
recommendation.  Thus IPNS dose may be useful in saving the need of 20% chemical fertilizers. 
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Effect of conservation tillage and residue management on soil moisture retention and 
productivity of chickpea-maize- 
A field trial was conducted at the farmer's field of FSRD site Kadamshahar, Godagari, Rajshahi 
during rabi season of 2013-2014 with an aim to observe the effects of tillage methods and crop 
residue incorporation on soil moisture retention and to increase the crop productivity by using 
residual soil moisture in High Barind Tract (HBT) under chickpea- maize- T.aman cropping pattern. 
There were three tillage methods, such as- T1 = strip tillage (ST), T2 = bed planting (BP) and T3 = 
conventional tillage (CT) and three residue management practices viz. M1 = farmers practices, M2 = 
50% residue retention and M3 = 100% residue retention were tested in RCBD design with three 
replications. Soil moisture depleted with the progress of time and intensity of dryness prevailing at 
High Barind Tract. The significantly higher soil moisture retention was observed in the strip tillage 
method at 0-15 cm soil depth during the chickpea growing season, followed by conventional tillage 
whereas the lowest soil moisture was recorded in bed planting method.  Tillage methods had no 
significant effect on the yield of the first crop chickpea. The second crop maize also did not show 
significant results either for tillage methods or residue incorporation and their interactions although 
a positive trend of improvement was observed. 

Chemical aspects of soil management 
Long-term integrated nutrient management for sustaining soil fertility and yield of maize-
mungbean- T. aman cropping pattern 
A long-term field experiment on Maize-Mungbean-T. aman cropping pattern was conducted in the 
Grey Terrace Soil (AEZ 28) of Gazipur during the year of 2007-2013 with the objective of finding out 
suitable fertilizer combination for sustainable yield of the pattern, monitoring soil health as affected by 
chemical fertilizers and organic manures and to make a balanced sheet of each nutrients. There were 
six treatments viz. T1: Native Nutrient, T2: MYG (FRG) from chemical fertilizers + 5 t ha-1 CD, T3: 
HYG (STB) from chemical fertilizer T4: HYG (STB) from chemical fertilizer + 5 t ha-1 CD, T5: HYG 
(STB) from chemical fertilizer + 3 t /ha-1 PM and T6: MYG (FRG) from chemical fertilizers.  The 
experiment was laid out in RCBD design with four replications.  Data revealed that the T5 produced 
the highest yield of maize grain consistently in seven maize crops. The legume component 
(mungbean) produced over 1 t ha-1 grain and added over 13 t ha-1 green biomass. The third crop 
(T.aman rice) also produced the highest yield in the T5 treatment.  The yields of maize and rice were 
statistically similar to all other fertilizer treatments. The modified treatment T2 since 2011-12 produced 
statistically similar yields of maize and rice with the T5. The native nutrient treatment produced the 
lowest yield.  This trend of influence was consistent for almost all the yield contributing characters of 
maize and rice.  The nutrient removal by maize and rice was standard and an apparent balance showed 
negative balance for some nutrients. 

Development of fertilizer recommendation for four crop based cropping pattern 
A field experiment on Mustard-Mungbean-T. Aus-T. aman cropping pattern was conducted in the Grey 
Terrace Soil (AEZ 28) of Gazipur during the year of 2012-2013 with the objective of finding out suitable 
fertilizer combination for sustainable yield of the pattern, monitoring soil health as affected by chemical 
fertilizers and to make a balanced sheet of each nutrient. There were eight different treatments viz. T1: 
100% NPKSZn (STB), T2: T1+ 25% N, T3: T1+ 25% NP T4: T1+ 25% NK, T5: T1+ 25% PK, T6: T1+ 25% 
NPK, T7: 75% of T1 T8: Native nutrient.  The experiment was laid out in RCBD design with three 
replications.  Data revealed that the yield of mustard (BARI Sarisha 14) was statistically influenced by 
the fertilize treatments. The highest grain yield of 1.79 t ha-1 was obtained from the T6 treatment where 
25% additional NPK was added over the 100 % OTB rate. This yield was statistically similar with that 
produced by all the other fertilizer treatments except the native nutrient treatment. The legume 
component mungbean (BARI Mung 6) produced up to 1.38 t ha-1 grain yield but it was not statistically 
significant. The green biomass incorporated into the soil ranged from 11.3 tha-1 to 15.6 t ha-1.  
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Parameterization of apsim model for different maize varieties under different n levels and 
simulating their potential yield in Bangladesh 
The APSIM (Agricultural Production Systems Simulator) model was introduced to simulate maize 
growth, development and yields in the Grey Terrace Soil of Gazipur (24.00º N latitude and 90.05º E 
longitude; 8.4 m elevation) (AEZ 28) using the field experimental data and climate data collected from 
the current experiment conducted during the rabi season of 2012-2013 and 2013-2014 in the Central 
Farm of Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur. There were three 
promising hybrid maize varieties (BHM 7, BHM 9 and Pinacale) which are generally used in the farmers 
field and three nitrogen (N) levels (0, 150 and 300 kg N ha-1) in the study. APSIM was parameterized for 
the three varieties using N 300 kg ha-1 to determine the genetic coefficient, then simulated the growing 
periods, total above-ground biomass and yields for other N treatments. The results showed that there was 
a good agreement between the simulated and observed values in growing periods. These results indicated 
that APSIM model has good ability to simulate the growing periods, dynamic process of above-ground 
biomass and yield of maize in the Grey Terrace Soil of Gazipur (AEZ 28). Sensitivity analysis of the 
model can be used to “what if” projection of a system in Joydebpur (AEZ-28) 

Response of stem amaranth to different levels of nutrients 
A field experiment on amaranth was conducted to find out the optimum dose of N, P, K and S for 
maximizing the  yield  of amaranth during the kharif season of 2014 at central farm of BARI, Gazipur. 
Treatments comprising four levels of N (0, 30, 60 & 90 kg ha-1), P (0, 10, 20 & 30 kg ha-1), K (0, 15, 
30 & 45 kg ha-1) and S (0, 5, 10 & 15 kg ha-1)  were arranged in a randomized complete block design 
with three replications. The combined effect of NPKS significantly increased yield and yield attributes 
of amaranth. . The highest edible  yield of 36.33  t ha-1 was obtained from T3 (N60P20K30S10 kg ha-1) 
treatment at Gazipur.. From the regression analysis, it can be concluded that nitrogen 60 kg, 
phosphorous 26 kg, potassium 27 kg and sulphur 6.39 kg per hectare of land was found optimum for 
amaranth production. 

Efficacy of vermicompost and conventional compost on chilli cultivation through ipns basis 
Field experiment was conducted to determine vermicompost and conventional compost in combination 
with chemical fertilizers on the yield by chilli at Gazipur. There were twelve treatments T1- 100% 
recommended dose of chemical fertilizer dose N90 P60K90 S15 Zn3 kg N-P-K-S-Zn ha-1, T2 = 80% RDCF, 
T3  = 60%  RDCF, T4 = 100%  RDCF +VC @ 1 t ha-1, T5  = 80%  RDCF +VC @ 2 t ha-1, T6  = 60%  
RDCF +VC @ 3 t ha-1 , T7 = VC @ 6 t ha-1, T8  = 100%  RDCF +CC @ 1 t ha-1, T9  = 80%  RDCF +CC @ 
2 t ha-1, T10= 60%  RDCF +CC @ 3 t ha-1, T11 = CC @ 6 t ha-1, T12  = Absolute control. The experiment 
was laid out in a randomize complete block design replicated 3 times. Results revealed that the T5 (80% 
RDCF+2 t VC ha-1) produced the highest fruit yield 9.79 t ha-1 and lowest 4.04 t ha-1 in control treatment. 
An inclusion of 2 t VC ha-1 with 80% RDCF can reduce 20% of chemical fertilizer. Integrated use of VC 
at the rate of 2 t ha-1 with 80% RDCF dose were found to be the best combinations in respect of chilli 
yield and fertility management by enriching the soil with organic matter.  

Effect of potassium on the yield of gladiolus in grey terrace soil of Gazipur (AEZ 28) 
A field experiment was conducted on Gladiolus (var. BARI Gladiolus-3) in Grey Terrace Soil of 
Bangladesh Agricultural Research Institute (BARI), Gazipur (AEZ-28) ((24° 00′ N, 90° 25′ E and 8.4 
m) during the rabi season of 2013-2014 to find out the optimum dose of potassium for corm, cormel 
and flower production of gladiolus. There were five treatments comprising with 5 levels of K (0, 40, 
80, 120 and 160 kg K ha-1). Muriate of potash was used as K source. The treatments were arranged in 
a randomized complete block design with three replications. Results showed that increasing K 
fertilization substantially augmented plant growth, heaviest and largest corm and cormel, longest spike 
and rachis, number of florets per spike, cormel and flower stick production in gladiolus. The highest 
level of K (160 kg K ha-1) application significantly produced the highest corm number (1.89 ), and also 
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the highest number (14.20) and yield of cormel ( 8.24 t ha-1) in gladiolus.  It  was also found that 160 
kg K ha-1 application significantly increased spike (98.00 cm) and rachis  length (48.13 cm), florets 
number per spike (12.4 ). The highest yield of flower stick (17.32 t ha-1) was found with the highest 
level of K application (160 kg K ha-1). The lowest yield of gladiolus corm, cormel and flower 
production were observed in K control treatment. K uptake by gladiolus was increased with increased 
K levels . Hence, 160 kg K ha-1 along with blanket dose of N90P30S10Zn3B1 kg ha-1 + Cowdung 5 t ha-1 
was found optimum for gladiolus production in Grey Terrace soil of Gazipur (AEZ 28). 

Response of groundnut to chemical and bio fertilizers at char areas 
A field experiment was conducted in the char areas of Young Brahmaputra Jamuna Fioodplain soil 
under AEZ-8 at Naobhanga char Jamalpur during 2013-2014 to find out the response of groundnut to 
chemical and bio fertilizers. The experiment was conducted with six treatments replicated thrice 
following RCB design where BARI Chinabadam 8 was the test variety. The treatments were T1=FRG 
2012 (N60P50K80 S50Zn3B2 Mo0.6  kg/ha), T2=PKSZnBMo kg/ha + bio fertilizer, T3 = PKSZnBMo 
kg/ha, T4=N kg/ha, T5=bio fertilizer and T6 = Control (native nutrients). BARI Chinabadam 8 was 
found responsive to added fertilizers. T1 and T2 treatment were statistically similar and gave the 
highest pod yield in compare to others where the lowest pod yield found in control.T2  (PKSZnBMo 
kg/ha + bio fertilizer) can be considered as the optimum and economic dose for groundnut production 
for char areas of Young Brahmaputra-Jamuna Floodplain soil. 

Effect of potassium on the yield, quality and shelf life of carrot 
A field trial was conducted during the period of 2013-2014 at Regional Agricultural Research Station 
(RARS), Jamalpur to find out the response of potassium fertilizer doses for sustainable yield, quality and 
shelf life of carrot. There were seven treatments comprising T1 (N100P30K0S12 kg ha-1 CD1.5 t ha-1), T2 
(N100P30K30S12 kg ha-1 CD1.5 t ha-1), T3 (N100P30K50S12 kg ha-1 CD1.5 t ha-1), T4 (N100P30K70S12 kg ha-1 
CD1.5 t ha-1), T5 (N100P30K90S12 kg ha-1 CD1.5 t ha-1), T6 (N100P30K110S12 kg ha-1 CD1.5 t ha-1) and T7 is the 
Farmer’s practice (N60DAP90K70 kg ha-1 CD1.5 t ha-1). A blanket dose of N100P30S12Zn2.5 kg ha-1 CD1.5 t ha-

1) was applied to all the treatments except Farmers’ practice (T7). For the Farmer’s practice DAP were 
used instead of MOP. Among the fertilizer doses, T4 (70 kg ha-1) K along with N100P30S12Zn2.5 kg ha-1 
CD1.5 t ha-1) produced the highest yield (31.70 kg ha-1) of carrot which was statistically similar with T5 
(N100P30K90S12 kg ha-1 CD1.5 t ha-1), T6 (N100P30K110S12 kg ha-1 CD1.5 t ha-1) and T7 is the Farmer’s practice 
that gave root yield 29.52 t ha-1, 30.48 t ha-1 and 29.48 t ha-1, respectively and the lowest yield (26.76 t 
ha-1) was obtained from the control. The TSS value (%), wt. loss (%) was increased with the increasing 
of storage days. The color became light orange to deep orange with the increasing of storage days. Early 
rotten was occurred for control and T2 (N100P30K30S12 kg ha-1 CD1.5 t ha-1) indicating that higher dose of 
potassium is necessary for sustaining quality and shelf life of carrot. 

Integrated nutrient management for sustaining soil fertility and performance of wheat-
mungbean-T. Aman cropping pattern at Ishurdi 
A field experiment on Wheat-Mungbean-T.aman cropping pattern was carried out in High Ganges 
River Floodplain Soils (AEZ-11) at RARS Ishurdi during the period of 2000-2014 There were six 
treatments [125 % of recommended dose (RD =120-35-75-20-5 kg of N P K S Zn ha-1), 100 % of RD, 
75 % of RD, 50 % of RD, farmer’s practice and native nutrient] replicated three times. The higher 
yields were obtained in the 125 % of RD treatment those were similar to the 100 % RD treatment. The 
results revealed that soil fertility sustained in 125% of RD and 100% of RD. 

Integrated nutrient management for sustaining soil fertility and performance of mustard-
mungbean-T. Aman cropping pattern at Ishurdi 
A field trial was conducted during the period of 2000-2014 in High Ganges River Floodplain Soils 
(AEZ-11) of Ishurdi to find out sustainable fertilizer doses for Mustard-Mungbean-T.aman cropping 
pattern, to monitor soil health and productivity of the cropping pattern. There were three levels each of 
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N (80, 120 and 160 kg ha-1), P (18, 36 and 54 kg ha-1) and K (35, 70 and 105 kg ha-1) in the treatment 
combinations. The combined effect of 120-36-70-40-3-1 kg ha-1 of NPKSZnB (T2) produced the 
highest grain yield (1.52 t/ha) of mustard, grain yield (1.34 t ha-1) of mungbean and grain yield of T. 
aman (5.38 t ha-1). 

Integrated nutrient management for sustaining soil fertility and yield of cowpea-T.Aus-T.Aman 
rice cropping pattern in Chittagong region 
A field experiment was conducted at RARS, Hathazari, Chittagong during the rabi season of 2013-14 
for sustaining soil fertility and yield of cowpea in a Cowpea-T. Aus-T. Aman rice cropping pattern by 
integrated nutrient management for Chittagong region. There were eight treatments, among them 
treatment T5 (50-50-35-10-5 kg, N-P-K-S-Zn ha-1) gave the highest plant height (36.91 cm), grain 
(2.14 t/ha) and straw (4.28 t/ha) yield and the lowest was found in T8 treatment (Native soil fertility). 
Application of N, P, K, S, Zn@ 50, 50, 35, 10, 5 kg/ha increased yield of cowpea, significantly. 

Response of different growth stages and yield of wheat to foliar application of fertilizers under 
saline areas of Bangladesh 
An experiment was conducted at the Agricultural Research Station (ARS), BARI, Benarpota, Satkhira 
during the rabi season of 2013-2014 to investigate the efficiency of foliar application of fertilizer 
(mainly Zn) for yield and yield components of wheat when applied at different growth stages. There 
were seven treatment combinations viz. T1 = Use of fertilizers (recommended dose of fertilizers- RDF) 
in the form of conventional method, T2 = 100% RDF in the form of foliar application, T3= 75% RDF 
in the form of foliar application, T4 = 50% RDF in the form of foliar application, T5= 75% RDF as 
foliar and 25% as conventional, T6= 75% RDF as conventional and 25% as foliar, T7= 50% RDF as 
conventional and 50% as foliar. All the nutrients were applied as conventional basal and split 
application method but the treatments were imposed for Zinc only. The highest grain yield (3.50 t/ha) 
was recorded in T3. The lowest level of soil salinity was (2.71 ds/m) recorded at the sowing time and 
the highest level of salinity was (10.15 ds/m) recorded at the harvesting stage.  

Micronutrient aspects of soil management 
Effect of liming on soil pH and nutrient availability in different soils 
An incubation study was carried out in Soil Science Laboratory at Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur beginning from November 2012. The present study was based on the 
hypothesis that adding lime in soil on pH and nutrient availability. The experiment was laid out in a 
Completely Randomized Design and replicated three times. Four acidic soil namely Old Himalayan 
Piedmont Plain (AEZ-1), Tista Meander Floodplain (AEZ-3), Level Barind Tract (AEZ-25) and 
Madhupur Tract (AEZ-28) were collected. Five levels of lime (0, 1, 2, 4 and 6 t ha-1 from CaCo3) were 
applied to the soils and it was incubated under 250C in saturated/FC condition. The changes in soil pH 
and other nutrients (P, B, Cu, Fe, Mn and Zn) monitored at 15 days interval for 0-3 months, 30 days 
interval for 3 to 6 months. In the incubation study it was observed that when pH is increased then P 
availability is increased. B availability followed the same trend. Copper became less available to plants 
at high pH. The concentration of Fe in the soil solution decreased sharply as the soil pH increased. 
High soil pH reduced Mn availability while low soil pH increased its availability. Zinc has a lower 
solubility as pH increases. 

Response of potato to zinc application 
A field experiment was conducted to find out optimum dose of zinc for potato in Munshigonj and 
Rangpur. There  were  six treatments viz. T1 –  Zn 0 kg ha-1 (Control), T2- Zn 1 kg ha-1, T3 – Zn 2 kg 
ha-1, T4 – Zn 3 kg ha-1, T5 – Zn 4 kg ha-1 and T6 – Zn 5 kg ha-1 with the N160 P44 K130 S22 B1   chemical 
fertilizer dose for high yield goal. Zinc Sulphate Monohydrate (Zn SO4 H2O) was used as source of Zn. 
The experiment was laid out in a randomized complete block design with replicated 3 times. The 
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highest yield at Munshigonj(31.07 t ha-1) was obtained from the use of Zn 4 kg ha-1 along with  N160 
P44 K130 S22 B1 and the lowest yield (27.44t ha-1) was obtained from the Zn 0 kg ha-1 (control) 
treatment. The highest yield at Rangpur (36.30 t ha-1) was obtained from the use of Zn 4 kg ha-1 along 
with N270 P100 K665 S20 B14   and the lowest yield (29.50 t ha-1) was obtained from the Zn 0 kg ha-1 
(control) treatment 

Effect of foliar application of molybdenum on the yield of cauliflower 
A field experiment was carried out to study the effect of foliar application of molybdenum on the 
yield of cauliflower (var. Snow White) at micronutrient experimental field of Soil Science Division 
of the Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur (AEZ-28). The 
experiment was designed in RCBD with 12 treatments. The micronutrient molybdenum (Mo) in the 
form of ammonium molybdate (NH4)6Mo7O24

.2H2O) containing 54% of Mo was applied as foliar 
spray at three different stages of plant growth, i) 20 days after transplanting ii) 30 days after 
transplanting and  iii) 45 days after transplanting. The treatment combinations of foliar spray of Mo 
were –T1: Mo - Control; T 2: M1 (0.025 %), T 3: M2 (0.05 %) T 4: M3 (0.1 %). All parameters of 
cauliflower showed higher values in T3 treatment (0.05 % foliar application of molybdenum). But 
significant influence was observed only in case of circumference, curd weight and curd yield. The 
highest curd weight (1.29kg) and curd yield (51.7ton ha-1) was observed in T3 treatment. The lowest 
curd weight (0.98kg) and curd yield (40ton ha-1) was observed in T1 treatment (control). Thus, foliar 
application of Mo on cauliflower is  more effective for improving yield of cauliflower in the study 
area of Joydebpur, Gazipur (AEZ-28). 

Effect of foliar application of zinc on yield of wheat grown under water stress condition  
A field experiment was carried out to study the effect of foliar application of zinc on growth and yield 
of wheat (BARI gom-25) grown under water stress condition at micronutrient experimental field of 
Soil Science Division, BARI, Joydebpur, Gazipur (AEZ-28) during November 2013 to March 2014. 
The experiment was designed in a split plot design on sixteen treatments comprising. Four irrigation 
treatments (regular irrigation, skipped irrigation at crown root initiation, skipped irrigation at booting 
stage and skipped irrigation at heading and flowering stage of wheat growth) and four foliar 
application of zinc (control, 0.02%, 0.04% and 0.06% of zinc). Zinc Sulphate Monohydrate (ZnSO4. 
H2O) was used as a source of Zn. The interaction effect of irrigation and foliar application of zinc 
significantly influenced the yield and yield components of wheat. The highest yield (5.59 t ha-1) was 
recorded in normal irrigation which   is identical with skipping irrigation at heading stage with 0.06% 
foliar application of zinc. Water stress at crown root initiation stage had the most negative effect on 
growth and yield. Skipping irrigation at heading stage of wheat with 0.04% foliar application of zinc 
gave the identical yield in regular irrigation with 0.04% and 0.06% foliar application of zinc. Thus, 
foliar application of zinc played a major role on yield and yield components of wheat at later stages of 
growth of wheat. The response of foliar application of Zn was positive and quadrate in nature. Foliar 
application of zinc @ 0.04% was appeared to be optimum for grain yield of wheat in the study area of 
Joydebpur, Gazipur (AEZ-28).  

Assessment of arsenic contamination in soils, water and crops of different agro-ecological zones 
of Bangladesh 
Vegetables are the chief source of minerals and vitamins for the millions of Bangladeshi people. A 
detail investigation to determine arsenic accumulation in them. Therefore, an experiment was 
conducted to ascertain As accumulation in winter vegetables grown in As hot spot areas with low 
and high As contaminated irrigation water. Fourteen vegetables samples were collected from three 
villages varying in soil background As concentration (9.3, 7.8 and 8.9 mg/kg) and irrigation water 
As concentration (0.032, 0.026 and 0.01 mg kg-1). The mean As concentration in crops over three 
villages was found the lowest (2.8 µg/kg) in wheat and the highest (136.4 µg/kg) in the cauliflower. 
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In most of the vegetables, As concentration was higher in samples collected from Ranihati village 
than other two villages. However, arsenic concentrations of all the vegetables were far below the 
toxic levels of 1000 ppb thus safe for local consumption and export. 

Requirement of zinc and boron fertilizer for potato-maize-T.Aman rice cropping pattern 
A field experiment on potato in Potato-Maize-T.Aman cropping pattern was carried out in Tista Meander 
Floodplain soil of AEZ 3 at On-Farm Research Station, Bogra during 2013-14. The objectives were to 
estimate the requirement of zinc and boron on the yield of Potato-Maize-T.aman in the pattern and to 
find out the optimum dose of both the elements for yield maximization. The first crop was potato 
(Cardinal). Four levels each of zinc (0, 2, 3 and 4 kg ha-1) and boron (0, 1, 1.5, and 2 kg ha-1) along with 
a blanket dose of N170P50K135S20Mg10 kg ha-1 & cow dung 5 t ha-1 arranging in a randomized complete 
block design were employed in this study. Results showed that the combination of Zn3.0B1.5 kg ha-1 
produced higher yield as well as quality grade tubers for potato in the study area of Bogra (AEZ 3).  

Effectiveness of soil and foliar applications of zinc and boron on the yield of tomato 
A field experiment was carried out to study the effectiveness of soil and foliar application of 
micronutrients on the yield of tomato (Lycopersicon esculentum Mill.) at Bangladesh Agricultural 
Research Institute (BARI), Joydebpur, Gazipur, located at 23º59′26″ N and 90º24′52″ E. The 
micronutrients zinc (Zn) in the form of zincsulphate (ZnSO4.7H2O) as zinc source at the rate of 0.05 % 
and and boron (B) in the form of boric acid (H3BO3) at the rate of 0.03% were applied as foliar spray 
at three different stages of plant growth i.e (i) before flower initiation; (ii) after fruit set when it 
becomes approximately marble sized; and (iii) at 20 days interval of second spray. The tomato yield 
and its contributing yield traits were significantly affected by foliar fertilizer treatments as against soil 
application of B and Zn fertilizers. Among various treatments, foliar application of Zn (0.05 %) + B 
(0.03%) produced maximum fruit yield (81.3 t ha-1) while the control no use of Zn (0.0) and B (0.0) 
produced 63.6 t ha-1 and and it was statistically differed with soil application of B and Zn @ 2 and 6 
kg ha-1 (T5), respectively. The increment of yield was 18.9 to 27.8% and 6.03 to 14.0% respectively, 
over control and soil application. The integrated use of foliar application of micronutrients and soil 
application of macronutrients has been recommended to enhanced tomato yield. This Study also 
suggests that foliar application of micronutrients; particularly of Zn and B is an effective technology 
for increasing the yield of tomato, on alkaline soils 

Mercury accumulation and partitioning in selected vegetables grown in soil contaminated with 
waste water irrigation 
The mercury (Hg) uptake, distribution and subsequent metal partitioning in three species of fruity 
vegetable plants namely sweet gourd (Cucurbita maxima), bottle gourd (Lagenaria vulgaris) and tomato 
(Lycopersicon esculentum) and the rizosphere soils of the respective crops were investigated. Mercury 
was analyzed with Atomic Absorption Spectrophotometer using Vapor and Hydride Generation 
assembly. The accumulation of Hg in the plants was twofold higher in roots, stem, leaves and fruit at 
waste water-irrigated site compared to concentrations were recorded at clean water-irrigated site. 
Mercury concentrations for soils and plants exhibited the following hierarchy: soil > roots > leaves > 
fruit > stems, except sweet gourd stem. The concentrations of Hg in plants followed the rules that sweet 
gourd > bottle gourd > tomato. Plants sampled from the waste water-irrigated site was found to have 
moderate to high concentrations of Hg (10.4–28.4 µg kg-1) in both the roots and aerial parts, thus 
reflecting the variability of this element content among the plant species.. The distribution of Hg content 
in plants was positively correlated with that in soils. The Hg in the soil, 38 to 72% was transferred to the 
root, and 29 to 79% was transferred to the aboveground plant organs. However, concentration of Hg 
found in the samples of all three types of vegetables, not exceeding the permissible limits provided by 
FAO/WHO. Pollution Index values not exceeded 1.0 but very close (0.90), therefore, soil is said to be 
alarming to contaminate by anthropogenic inputs and requires continuous monitoring of this area. 
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Remediation of heavy metals polluted soil from industrial effluents polluted areas through 
organic amendments  
This study was conducted to determine the effects of organic materials to remediate contaminated soil with 
heavy metals. A pot study was performed by growing Maize (Zea mays L.) in metal contaminated soil (10 
kg/pot) and soils amendments with cow manure dust, poultry manure dust, vermicompost dust,  water 
hyacinth dust, fern dust, mustard stover dust and barnyard grass dust each at 5 g kg-1 soil. The results 
showed that Pb, Cd, Ni, Cr and Co uptake by maize depended on the organic materials type. Water 
hyacinth dust, fern dust, mustard stover dust, and barnyard grass dust addition led to decreased metal 
content in maize, and this decrease was 8.52 to 12.5% for fern dust, 15.2 to 33.3 % for water hyacinth, 4.44 
to 15.3% for mustard stover dust, 4.17 to 13.3% for barnyard grass dust. Cow manure dust, poultry manure 
dust and vermicompost dust led to increased metal content in the maize, and this increase was 26.3 to 34.7 
% for cow manure, 37.0 to 80.6 % for poultry manure and 39.6 to 91.7 % for vermicompost. The different 
effectiveness of organic amendment on metal uptake by maize plant could be due to the nature of organic 
matter where water hyacinth dust, fern dust, mustard stover dust, and barnyard grass dust were mainly 
originated from plant. On the other hand, Cow manure, poultry manure and vermicompost were mainly the 
excreta collected from cattle, poultry and earthworms. However, immobilization and phytoextraction 
techniques might be used to remediate soil which contaminated with heavy metal. 

Effects of phosphorus in reducing arsenic availability in soils and arsenic uptake by rice and maize 
A pot experiment was carried out in the micronutrient experimental field of Soil Science Division of the 
Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur on February 2014  with a view of 
study the effect of P addition to As-contaminated soils and the consequences on As uptake of rice (Oryza 
sativa) and maize (Zea mays L.) plants. Arsenic was added to the pots at the rates of 0, 20 and 30 mg kg−1, 
and P at 0, 30 and 60 mg kg−1. Thus there were seven treatment combinations, i.e., As0P0, As20P0, As30P0, 
As20P30, As20P60, As30P30, and As30P60. The results from this study represent that no competition between 
phosphorus and arsenic was found even under low level of phosphorus, and an increase in plant arsenic 
uptake was accompanied by the phosphorus addition. Phosphorus fertilization increased total As uptake, but 
the increase was restricted to the root. The As concentration of root was much higher than that of shoot. As 
was positively and significantly correlated with P in shoot (r = 0.9434; P<0.01) and root (r = 0.9619, 
P<0.01) in rice plant. In maize, the relation was less strong than that of rice plant (shoot r = 0.5836, ns; and 
root r = 0.8714, P<0.05). The plants took up much greater amounts of P than As. The results presented here 
indicate P supply may effect in higher As allocation to the plant parts. which has practical application in 
soil-crop systems. The present findings suggest that phosphate application may serve as a feasible strategy 
for more efficient phytoremediation of arsenic contaminated soils. 

Effect of molybdenum on yield and yield components of different pulse crop 
A field experiment was carried out at the Regional Agricultural Research Station, Ishurdi, Pabna 
(AEZ-11) during the rabi season of 2013-2014 to evaluate the response of different pulse crops viz. 
lentil, chickpea, grasspea and fieldpea to molybdenum fertilization with a blanket dose 
N20P20K35S20Zn2B2 kg ha-1 of chemical fertilizers. The experiment was designed in a Randomised 
Complete Block Design having three replications and four levels of molybdenum (Mo) in each pulse 
crops. The highest seed yieldwere observed in M2 (1.0 kg Moha-1) in all four pulse crops i.e. 1.90 t ha-1 
in lentil; 1.81 t ha-1 in fieldpea; 1.65 t ha-1 in grasspea and 1.82 t ha-1 in chickpea.Mo at the rate of 1 
kgha-1with the said blanket dose can be regarded as the optimum dose for the yield maximization of 
the above pulse crops in the study area of Ishuardi, Pabna (AEZ-11). 

Response of groundnut to boron fertilization in high ganges river floodplain soils 
Field trial on groundnut (cv. BARI Chinabadam-8) was conducted in High Ganges River Floodplain 
Soils (AEZ-11) at Regional Agricultural Research Station, Ishurdi during rabi season of 2013-2014. 
The objectives were to evaluate the response of groundnut to boron and to find out the optimum dose 
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of boron for maximizing the yield. Treatments were comprised of six levels of boron (0, 0.5, 1.0, 1.5, 
2.0 and 2.5 kg ha-1) along with a blanket dose of N12P32K42S54Zn2kg ha-1 chemical fertilizers in the 
study. The experiment was designed in Randomized Complete Block Design having three replications 
in each treatment. Among the treatments, B5 (2 kg B ha-1) gave the highest seed yield (2.25 t ha-1) and 
stover yield (5.50 t ha-1). However, from regression analysis, the optimum dose of boron was found to 
be 2.0 kg ha-1 for yield maximization of groundnut in the study area of High Ganges River Floodplain 
Soils of Bangladesh (AEZ-11). 

Response of blackgram to boron fertilization in high ganges river floodplain soils 
A field experiment was conducted in High Ganges River Floodplain Soils (AEZ-11) at Regional 
Agricultural Research Station, Ishurdi, Pabna during kharif-II season of 2013-2014 with the objectives 
to study the response of blackgram (variety -BARI Mash-3) to boron fertilization  and to find out the 
optimum dose for yield maximization of blackgram with a blanket dose of N20P20K35S20Zn2kg ha-

1chemical fertilizers. There were six treatments viz. B1: 0; B2: 0.5; B3: 1.0; B4: 1.5; B5: 2.0 and B6: 2.5 
kg B ha-1 in this experiment. The experiment was designed in Randomized Complete Block Design 
writ three replications in each treatment. Among the treatments B5 (2 kg ha-1) gave the highest seed 
yield (1.42 t ha-1). However, from regression analysis, the optimum dose of boron was found to be 2.0 
kg ha-1

.for yield maximization of blackgram in the study area of High Ganges River Floodplain Soils 
of Bangladesh (AEZ-11). 

Microbiological aspects of soil management 
Study on rhizobium, azotobacter and phosphate solubilizing bacterial (psb) population status in 
soils of different areas of Bangladesh 
Azotobacter Population status: 
Rhizobium plays a major role in legumes to supply nitrogen through symbiotic nitrogen fixation. 
Thirteen soil samples were collected from selected locations of different AEZs of Bangladesh to know 
the Rhizobium population at different AEZs of Bangladesh. Soil samples were collected from Bogra 
(LBR potato), (AEZ-03); ARS, Burirhat, Rangpur (AEZ-03); Burirhat, Rangpur (AEZ-03); ARS, 
Comilla (AEZ-29); RARS, Hathazari (LBR potato), (AEZ-23); RARS, Jamalpur (AEZ-09); RARS, 
Jessore (LBR potato), (AEZ-11); RARS, Jessore, (fruit plants), (AEZ-11); BARI Central Farm, 
Joydebpur (LBR potato), (AEZ-28);  OFRD, Noakhali, (AEZ-19); RARS, Rahmatpur, Barisal 
(Tomato), (AEZ-13); Rahmatpur, Barisal (fruit plants), (AEZ-13); Fruit Research Station, Rajshahi 
(AEZ-11). Rhizobium was grown in media and Rhizobium colonies were counted. The highest 
Rhizobium population (5.0 x 104 g-1 soil) was found in soils of RARS, Jessore (AEZ-11) and the 
lowest population was observed in soils of OFRD, Noakhali (AEZ-19).   

Azotobacter Population status: 
Azotobacter may have a greater role to play either as free living organism or as azotobacterin or other 
complex forms of fertilizers as substitutes of synthetic and natural nitrogenous fertilizers to alleviate 
nitrogen deficiency. Thirteen soil samples were collected from selected locations to know the 
Azotobacter population status in soils of different AEZs of Bangladesh (covering 8 AEZs). Soil 
samples were collected from Bogra (LBR potato), (AEZ-03); ARS, Burirhat, Rangpur (AEZ-03); 
Burirhat, Rangpur (AEZ-03); ARS, Comilla (AEZ-29); RARS, Hathazari (LBR potato), (AEZ-23); 
RARS, Jamalpur (AEZ-09); RARS, Jessore (LBR potato), (AEZ-11); RARS, Jessore (fruit plants), 
(AEZ-11); BARI Central Farm, Joydebpur (LBR potato), (AEZ-28);  OFRD, Noakhali, (AEZ-19); 
RARS, Rahmatpur, Barisal (Tomato), (AEZ-13); Rahmatpur, Barisal (fruit plants), (AEZ-13); Fruit 
Research Station, Rajshahi (AEZ-11).  Azotobacter was grown in media and Azotobacter colonies 
were counted. The highest Azotobacter population (3.0 x 105 g-1 soil) was found in soils of BARI 
Central Farm, Joydebpur (LBR potato), (AEZ-28) and the lowest population (1.0 x 103 g-1 soil) was 
observed in RARS, Jessore (fruit plants) (AEZ-11). 
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Phosphate solubilizing bacteria (psb) population status: 
Bangladesh is sub-tropical country where the atmospheric conditions are favourable for 
microorganisms. Thirteen soil samples were collected from selected locations of different AEZs 
of Bangladesh to know the phosphate solubilizing bacteria (PSB) population status in soils of 
different AEZs of Bangladesh. Soil samples were collected from Bogra (LBR potato), (AEZ-03); 
ARS, Burirhat, Rangpur (AEZ-03); Burirhat, Rangpur (AEZ-03); ARS, Comilla (AEZ-29); 
RARS, Hathazari (LBR potato), (AEZ-23); RARS, Jamalpur (AEZ-09); RARS, Jessore (LBR 
potato), (AEZ-11); RARS, Jessore (fruit plants), (AEZ-11); BARI Central Farm, Joydebpur (LBR 
potato), (AEZ-28);  OFRD, Noakhali, (AEZ-19); RARS, Rahmatpur, Barisal (Tomato), (AEZ-13); 
Rahmatpur, Barisal (fruit plants), (AEZ-13); Fruit Research Station, Rajshahi (AEZ-11). 
Phosphate solubilizing bacteria was grown in Pikovskaya’s media and PSB colonies were 
counted. The highest PSB population (1.5 x 105 g-1 soil) was found in soils of ARS, Burirhat, 
Rangpur (AEZ-27) and the lowest population (5.0 x 102 g-1 soil) was observed in the soils of Fruit 
Research Station, Rajshahi (AEZ-11). 

Assessment of arbuscular mycorrhizal association in some fruit and spices plants 
Rhizosphere soils of some fruit and spices plants from Regional Agricultural Research Station, 
Jessore; Regional Agricultural Research Station, Rahmatpur, Barisal; Agricultural Research Station, 
Burirhat, Rangpur and Fruit Research Station, Kazla, Rajshahi were collected during 2013-2014 for 
counting AM spore population and determining colonization(%) in their roots. The spore numbers 
of 100 gram rhizosphere soil were recorded ranging from 37.7 (Bohera) to a maximum of 174.3 
(Karamcha). At Rahmatpur, Barisal, the spore number of 100 gram rhizosphere soil recorded 
ranging from 59.70 (Narikel) to a maximum of 210.0 (Hartaki). 64.70 (Lebu) to a maximum of 
322.3 (Jalpai) at Barishal, Rangpur, 43.3 (Batabilebu) to a maximum of 222.0 (Dragonfal) at Kazla, 
Rajshahi. A considerable variation was observed in average spore numbers recorded in different 
friuts and spices plants. Different fruit plants showed different percentages of root colonization by 
AM fungi. At Jessore, among all the fruit and spices plants, the highest colonization (40.0%) was 
found in Aam and Jalpai, and the lowest colonization (10.0%) was found in Atafal, Chalta, 
Katbadam, Khejur, Kola, Kul/Boroy, Malta, Narikel and Phalsa. At Rahmatpur, among all the fruit 
and spices plants, the highest colonization (40.0%) was found in Amra, Chalta, Gab and Peyara, and 
the lowest colonization (10.0%) was found in Bilatigab, Cowfal, Katbadam, Kathal, Kul/Boroy, 
Lebu, Litchu, Narikel, Tejpata and Tetul. At Rangpur, among all the fruit and spices plants, the 
highest colonization (30.0%) was found in Jam, Kamranga and Satkara; and the lowest colonization 
(10.0%) was found in Ashfal, Jamrul, Lebu, Pepey and Sajna. At Rajshahi, among all the fruit and 
spices plants, the highest colonization (30.0%) was found in Aam, Arboroy, Cherryfal, Dragonfal, 
Kola, Supari and Tejpata; and the lowest colonization (10.0) was found in Dalim, Golapjam, 
Karamcha, Malta, Narikel, Palm and Sharifa.  

Response of soybean varieties to inoculation with elite strains of bradyrhizobium 
A field experiment with bradyrhizobial inoculum on different soybean varieties was conducted at 
On Farm Research Division (OFRD), Noakhali during 2013-2014 with the objective of finding the 
response of inoculation with different plant genotypes of soybean. Two soybean varieties viz. 
Shohag, BARI Soybean-6 and two advance lines MTD-10, BGM-02026 were studied with and 
without bradyrhizobial inoculum in Factorial Randomized Complete Block Design (RCBD) with 
four replications. Peat based bradyrhizobial inoculum (strain BARI RGm-901) was used at the rate 
of 1.5 kg ha-1 as seed inoculant. Bradyrhizobium inoculation significantly increased seed and stover 
yields of soybean. Nodulation was higher in BARI Soybean-6 and this variety also found to perform 
better in respect of yield. Among the varieties and advance lines, the highest seed yield 2.49 t ha- 1 

was noted in BARI Soybean-6. Interaction effects revealed that inoculated BARI Soybean-6 
produced the highest yield.  
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Effect of late blight resistant gene on soil microbes under confined field trials of potato varieties 
Confined field trials of Late Blight Resistant (LBR) potato varieties was conducted at six different 
locations of Bangladesh to test the suitability of LBR potato crops in the country. Six varieties viz. D-
951(2), D-951(12), D-951(13), D-951(137), D-951(304), D-951(3) along with two control (Diamant 
and Cardinal) were cultivated in six different parts of the country viz. Bangladesh Agricultural 
Research Institute Central Farm, Joydebpur; Agricultural Research Station, Comilla; Regional 
Agricultural Research Station, Jessore; Agricultural Research Station, Burirhat, Rangpur; Agricultural 
Research Station, Bogra and Regional Agricultural Research Station, Hathazari, Chittagong.  The field 
trial was laid out in Randomized Complete Block Design with three replications. To know the status of 
microbial population in soil due to LBR potato cultivation, soil samples were collected and analyzed at 
initial and post harvest soil of the crop. The microbial population of the collected soil samples was 
counted in the Soil Microbiology Laboratory using Standard Microbiological Procedure. Data were 
analyzed statistically using MS-Excel and Paired t-test. Late Blight Resistant of potato varieties have 
no detrimental effects on soil microbial population. 

Integrated use of arbuscular mycorrhiza, cowdung and phosphorus in producing onion seedling 
A pot experiment on the integrated use of arbuscular mycorrhiza, cowdung and P in producing onion 
seedlings was conducted in the Net house of Soil Science Division, BARI, Gazipur during rabi season 
of 2013-2014. Seven fertilizer treatments viz. T1: CD, T2: AM, T3: P, T4: CD + AM, T5: P + AM, T6: 
CD + P and T7: CD + AM + P were studied along with T8: Control on seedlings of this crop. Cowdung 
and TSP were used at the rate of 1.0 kg and 1.6 g pot-1, respectively. Soil based AM inoculum 
containing about 200 spores and infected root pieces were used in the pot of about 3 cm depth. 
Biomass yield, seedling height was found significantly higher with combined application of cowdung, 
AM and P compared to the remaining treatments. 

Effect of arbuscular mycorrhizal fungi and phosphorus on Brinjal 
A field experiment was conducted at Central Farm, Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur on 18 November 2013 on brinjal with the objectives to study the effect of 
combined use of arbuscular mycorrhiza and phosphorus on brinjal and to reduce the use of P-fertilizer 
under field condition. The experiment was designed in factorial RCBD with six treatments and four 
replications. The brinjal variety was BARI Begun-8 as test crop. Soil based arbuscular mycorrhizal 
(AM) inoculum were used in seed bed for this  experiment to produce brinjal seedlings containing 
about 100 spores and infected root pieces of the host plant which was used at the rate of 1 kg m-2 . The 
treatment combinations were without arbuscular mycorrhiza (AM) and with AM in seedbed. The 
treatment combinations in the field experiment were: T1P1U: 0%P x Without AM, T2P2U: 50%P x 
Without AM, T3P3U: 100%P x Without AM, T4P1AM: 0%P x With AM, T5P2AM: 50%P x With AM, 
T6P3AM: 100%P x With AM. Mycorrhizal inoculation increased root dry weight (g plant-1), shoot dry 
weight (g plant-1), plant height (cm), % root colonization, number of AM spore,  fruit height (cm), fruit 
diameter (cm), fruit volume (cm3), fruit weight (g fruit-1), fruit yield (t ha-1). The seedlings which 
received AM in nursery bed produced higher yield than without AM in all phosphorus levels. The 
highest brinjal yield (30.79 t ha-1) was recorded in 50%P plus AM (AM was used in nursery bed). 
Non-AM inoculated with 100% P gave 29.34 t ha-1 yield of brinjal which indicate that inoculation of 
AM used in nursery bed can save 50%P in the field. The seedlings which did not receive AM in 
nursery bed produced lower yield in all phosphorus levels in the field.  

Effect of arbuscular mycorrhizal fungi and phosphorus on Tomato 
A field experiment was conducted at Central Farm, Regional Agricultural Research Station, Jamalpur on 
24 November 2013 on tomato with the objectives to study the effect of combined use of arbuscular 
mycorrhiza and phosphorus on tomato and to reduce to use of P-fertilizer under field condition. The 
experiment was designed in factorial RCBD with six treatments and four replications. The tomato variety 
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was BARI Tomato-14 as test crop. Soil based arbuscular mycorrhizal (AM) inoculum were used in seed 
bed for this  experiment containing about 100 spores and infected root pieces of the host plant which was 
used at the rate of 1 kg m-2. The treatment combinations were: T1P1U: 0% P x Without AM, T2P2U: 50% 
P x Without AM, T3P3U: 100% P x Without AM, T4P1AM: 0% P x With AM, T5P2AM: 50% P x With 
AM, T6P3AM: 100% P x With AM. Mycorrhizal inoculation increased plant height (cm), number of fruit 
plant-1, fruit lengtht (cm), fruit diameter (cm), fruit weight (g fruit-1) and fruit yield (t ha-1). The plant 
which received AM in nursery bed produced higher yield than without AM in all phosphorus levels. The 
highest tomato yield (42.8 t ha-1) was recorded in 50% P plus AM (AM was used in nursery bed). AM 
inoculated plant with 50% P gave 42.8 t ha-1 yield of tomato while non-AM inoculated with 100% P gave 
32.1 t ha-1 yield which indicate that inoculation of AM used in nursery bed can save 50% P in the field. 
Arbuscular mycorhiza also suppressed late blight of tomato disease. The plant which did not receive AM 
in nursery bed produced lower yield in all phosphorus levels in the field. Further study in P deficient soil 
and economic analysis is required for final recommendation. 

Effect of arbuscular mycorrhiza and toxic metal (aS) on red amaranthus 
Arbuscular mycorrhizal fungi (AMF) improve the tolerance of hosting plants when planted in soil treated 
with different level of arsenic concentration. A pot experiment was carried out based on factorial 
randomized completely block design with four replications. Five arsenic treatments (0, 25, 50, 75 and 
100 ppm) possessed arsenic level as the first factor that were treated with soils before sowing of red 
amaranthus seeds commonly used as a leafy vegetable in Bangladesh. Also, the second factor arranged 
mycorrhizal and non-mycorrhizal treatments. The experiment was conducted in the nethouse of Soil 
Science Division, Bangladesh Agricultural Research Institute, Joydebpur, Gazipur in 2013. Mycorrhizal 
plants showed better performance in terms of germination(%), vigour, yield and yield related characters, 
spore population/100 g soil and root colonization (%) than non-mycorrhizal plants. With increasing 
arsenic concentration, germination(%), vigour, yield and yield related characters, mycorrhizal spore 
population and root colonization in the rhizosphere soil, all decreased significantly (p<0.01). The 
mycorrhizal plants had as much as 52% higher increment in total growth at nursery stage and 71% higher 
increment in fresh yield compared to non-mycorrhizal plants. The study clearly indicated that 
mycorrhizal inoculation could reduce the harmful effects of arsenic to the host plants in transformation of 
toxic arsenic into less toxic form, thus increase plant survival allowing the plants growth under extreme 
condition resulting influence on plant competition, community structure and biodiversity. 

Effect of arbuscular mycorrhiza and toxic metal (aS) on  amaranthus 
Arbuscular mycorrhizal fungi (AMF) improve the tolerance of hosting plants when planted in soil 
treated with different level of arsenic concentration. A pot experiment was carried out based on 
factorial randomized completely block design with four replications. Five arsenic treatments (0, 25, 
50, 75 and 100 ppm) possessed arsenic level as the first factor that were treated with soils before 
sowing of amaranthus seeds commonly used as a leafy vegetable in Bangladesh. Also, the second 
factor arranged mycorrhizal and non-mycorrhizal treatments. The experiment was conducted in the 
nethouse of Soil Science Division, Bangladesh Agricultural Research Institute, Joydebpur, Gazipur in 
2013. Mycorrhizal plants showed better performance in terms of germination(%), vigour, yield and 
yield related characters, spore population/100 g soil and root colonization (%) than non-mycorrhizal 
plants. With increasing arsenic concentration, Germination(%), vigour, yield and yield related 
characters, mycorrhizal spore population and root colonization in the rhizosphere soil, all decreased 
significantly (p<0.01) . The mycorrhizal plants had as much as 23% higher increment in total growth at 
nursery stage, 17% higher increment in fresh yield and 17% higher increment in biomass compared to 
non mycorrhizal plants. The study clearly indicated that mycorrhizal inoculation could reduce the 
harmful effects of arsenic to the host plants in transformation of toxic arsenic into less toxic form, thus 
increase plant survival allowing the plants growth under extreme condition resulting influence on plant 
competition, community structure and biodiversity.  



 
 
 
AGRONOMY 

Crop Management 
Performance of different tillage implements on wheat cultivation 
The experiment was carried out at the research field of Agronomy Division, BARI, Joydebpur, Gazipur 
during rabi season of 2013-14 to compare the performance of tillage implements for preparing the land 
getting higher yield of wheat cultivation. Four types of tillage implements viz. High speed rotary tiller (one 
pass), Inclined plate seeder (tillage cum seeder, one pass), Bed planter (two pass) and Traditional power 
tiller (three pass) were used as treatment variables. The experimental field was divided into four blocks of 
20 m x 30 m leaving 2 m space between blocks. Each block was prepared by a particular implement and 
wheat was sown. After sowing, each block was divided into three unit plots of 9 m x 20 m leaving 1.5 m 
space between two unit plots. Thus, each implement was replicated by thrice. Therefore, data were analyzed 
following randomized complete block design with three replications. Fertilizers were applied @ 120-30-90-
15-3-1 kg/ha of NPKSZnB. Half of N and full amount of other fertilizers in the form of urea, triple super 
phosphate, muriate of potash, gypsum, zinc sulphate and boric acid were applied as basal. Prodip variety of 
wheat was sown on 19 November 2013 with 20 cm solid line. Soil samples for measuring bulk density 
were collected from 3 points in each plot. Flood irrigation was given after sowing for proper emergence of 
the crops The remaining ½ N was top dressed at 20 days after sowing (DAS) followed by irrigation. 
Different tillage implements had significant effect on bulk density and ploughing depth. The highest bulk 
density (1.04 g/cc) was recorded where land was prepared by traditional power tiller but statistically 
identical bulk densities (0.86-0.90 g/cc) were observed in other cases. Higher depth of ploughing was 
observed in bed planter (9.84 cm) and high speed rotary tiller (9.16 cm). The highest grain yield was 
obtained from high speed rotary tiller (3.70 t/ha) which was similar to inclined plate seeder (3.22 t/ha) and 
bed planter (3.16). The minimum grain yield (3.06 t/ha) was found in traditional power tiller. Based on two 
years study, it might be concluded that high speed rotary tiller might be better for wheat cultivation 
considering turn around period, easiness and grain yield.   

Performance of different fodder crops at AEZ-28 
The experiment was initiated at the research field of Agronomy Division, BARI, Joydebpur, Gazipur 
during 25 January 2010. Eight high yielding germplasm of fodder crops viz. BLRI Napiar-1, BLRI 
Napiar-2, BLRI Napiar-3, Germanghas, Paraghas, Paspalum, Splendida and Rugighas were used as 
experimental  materials to find out high yielding germplasm with better adaptability for AEZ 28. The 
experiment was laid out in to randomized complete block design with three replications. The unit plot 
size was 3.5 m x 4.9 m. Fertilizers were applied @ 46-14-15 kg/ha of NPK. Half of N and full amount 
of PK in the form of urea, triple super phosphate and muriate of potash were applied as basal. 
Cutting/tiller of different fodder germplasm was planted on 25 January 2010 with 70 cm x 35 cm 
spacing. The remaining ½ N was top dressed at 30 days after planting (DAP) followed by irrigation. 
Flood irrigation was given after planting for batter establishment of the crops. Intercultural operations 
were done as and when necessary. Green fodder was cut leaving 6 cm at the bottom. On 05 July 2013, 
27th cutting was done and continued up to 22 May 2014 (33rd cutting). Other cuttings were done on 15 
August, 20 September, 27 October in 2013, 28 January, 23 April and 22 May in 2014. Additional 23 
kg N/ha was top dressed after each cutting followed by irrigation.  The total fodder yields of different 
germplasm were derived by adding the fodder yields of 7 cuttings. Total green fodder yields differed 
significantly among the germplasms. The highest total fodder yield was recorded in Splendida (131.21 
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t/ha) which was identical with BLRI Napiar-2 (110.34 t/ha). The results revealed that the Splendida 
and BLRI Napiar-2 are suitable for higher yield with better adaptability at Joydebpur area (AEZ 28). 
But based on chemical composition, Para ghas might be a quality fodder. 

Effect of planting technique on tuber yield of potato  
The experiment was conducted at Agronomy research field of BARI during Rabi season of 2013-14 to 
find out appropriate potato seed (cut or whole tuber) and spacing for higher potato production. Three 
planting systems viz., Single eye planting (30 cm × 10 cm), Single eye double row zig zag system (10 
cm/30 cm × 10 cm) and Half cut tuber (30 cm × 25 cm) were compared with Recommended planting 
system (60 cm × 25 cm). The potato tuber was planted on 25 November 2013. Chemical fertilizers 
were applied at the rate of 180-40-180-20-4-1.2 kg/ha of NPKSZn and B, respectively. Half of NK and 
full dose of other fertilizers were applied as basal. Rest of NK was top dressed at 30 days after planting 
(DAP) followed by irrigation. Another irrigation was provided at 60 DAP. One weeding was done at 
45 DAP. Fungicide (Ridomil gold) was sprayed 10-day intervals from 35 to 75 DAP to prevent late 
blight disease. The crop was harvested on 25 February 2014 (92 DAP). The highest tuber yield (30.79 
t/ha), gross return (TK 307900 /ha) and gross margin (TK 151734/ha) were obtained from single eye 
double row zig zag planting system (10 cm/30 cm × 10cm). But the highest BCR (1.97) was obtained 
from both single eye planting systems. The results revealed that both single eye planting systems with 
30 cm × 10 cm and 10 cm/30 cm × 10cm spacing would be better for getting higher potato yield and 
economic return than recommended planting system.  

Growing degree days, dry matter production, grain growth and yield of mustard varieties 
The field experiment was conducted at the research field of the Agronomy Division, Bangladesh 
Agricultural Research Institute (BARI), Joydebpur, Gazipur during rabi season, 2013-2014 with four 
varieties of mustard viz. BARI Sarisha-14, BARI Sarisha-15, BARI Sarisha-16 and iv. Tori-7 to find 
out the accumulated growing degree days (GDD) for different development events and to observe dry 
matter production, grain growth and yield potentiality. Among the varieties, BARI Sarisha-16 
accumulated maximum GDD of 380.50, 407.15 and 949.30 °C for the events of first flowering, 50% 
flowering and maturity, respectively with maximum duration at all events. Significantly the highest 
total dry matter (176.96 g m-2) was recorded in BARI Sarisha-16 which was followed by BARI 
Sarisha-15 (133.83 g m-2).  The lowest total dry matter (35.01 g m-2) was recorded in Tori-7. The 
mustard variety BARI Sarisha-14 and BARI Sarisha-15 showed linear trend in dry matter 
accumulation in seed after 13 February. The variety BARI Sarisha-16 showed linear trend after 28 
February while the Tori-7 showed linear after 09 February. Plant population, plant height, number of 
branches plant-1, number of siliqua plant-1 and seed yield of mustard varieties showed significant 
differences. Significantly the highest seed yield was recorded in BARI Sarisha-16 (1150 kg ha-1) 
which was identical with BARI Sarisha-15 (1050 kg ha-1) and BARI Sarisha-14 (1025 kg ha-1). The 
lowest seed yield was obtained from Tori-7 (875 kg ha-1). From the findings, it might be concluded 
that BARI Sarisha-16 produced maximum dry matter and seed yield with maximum duration of 
vegetative and grain growth period by the accumulation of maximum GDD. 

Growth and yield of mustard as affected by sowing dates 
A study was conducted at the Regional Agricultural Research Station, Jessore during Rabi season of 
2013-2014 to find out suitable sowing date for obtaining maximum seed yield and to evaluate crop 
growth pattern of mustard. The experiment was designed with 5 (five) sowing time viz. 25 October, 5 
November, 15 November, 25 November and 5 December with two mustard varieties viz. BARI Sarisha-
9 and BARI Sarisha-15. Both mustard varieties showed marked variation in crop growth rate. Sowing at 
25 October and 5 November crop growth rate reached peak at 35 to 45 days after emergence and 
thereafter declined very rapidly for all the varieties. The maximum CGR (15.23 g/m2/day) was recorded 
from BARI Sarisha-15 at 5 November followed by BARI Sarisha-15 (14.20 g/m2/day) within 35-45 
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DAE at 25 October sowing. It was probably due to rapid growth rate of the crop and longer vegetative 
phase in 25 October and 5 November sowing. Yield contributing characters and seed yield of mustard 
showed a regular trend of significant decrease with the delay in sowing date by 10 days from 5 
November to 5 December. The highest seed yield (1910 kg/ha) was recorded from BARI Sarisha-15 at 5 
November sowing followed by BARI Sarisha-15 (1780 kg/ha) at 25 October sowing and BARI Sarisha-9 
(1780 kg/ha) at 5 November sowing. The lowest seed yield (275 kg/ha) was obtained from BARI 
Sarisha-9 at 5 December sowing. From the results, it might be concluded that optimum sowing date of 
BARI Sarisha-15 and BARI Sarisha-9 ranged from 25 October to 5 November for getting maximum seed 
yield resulted from higher crop growth rate.  

Effect of harvesting stage for quality vegetable production of different varieties of bushbean 
The experiment was conducted at Agronomy research field of Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur during rabi season of 2013-2014 to maximize quality vegetable 
production of bush bean from different harvesting stage. The treatments comprised seven harvesting 
stages viz. 9, 10 11, 12, 13, 14 and 15 days after flowering (DAF) and three varieties like BARI 
Jharsheem-1, BARI Jharsheem-2 and BARI Jharsheem-3. The experiment was laid out in a 
randomized complete block design with three replications.  The crop was fertilized with 120-40-60 -
12-3 N-P-K-S-Zn ha-1, respectively (FRG, 2012). Half of N and full doses of other fertilizers were 
applied at the time of final land preparation and the rest urea was top dressed 35 days after sowing 
(DAS). Pods plant-1, pod length, individual pod weight and pod yield of bush bean varied significantly 
due to variety and harvesting time. The highest number of pods plant-1 (15.97) was recorded in BARI 
Jharsheem-2 when harvested at 14 days after flowering (DAE) which was statistically similar to same 
variety and harvested at 13 and 15 DAF. The minimum no. of  pods plant-1 was recorded in all the 
varieties harvested at 9Mf. The maximum pod length (13.40 cm) was obtained from BARI Jharsheem-
3 when harvested at 15 DAF, which was identical with BARI Jharsheem-1 harvested at 14 Mf. The 
shortest pod (8.75 cm) was recorded in BARI Jharsheem-2 harvested at 9 DAF. The highest individual 
pod yield (5.71g ) was recorded in BARI Jharsheem-3 harvested at 15 DAF which was followed by 
BARI Jharsheem-1 harvested at 15 Mf (5.53g). The lowest individual pod yield was recorded in BARI 
Jharsheem-2 harvested at 9 DAF (1.19g). The highest pod yield (23.23 t ha-1) was recorded in BARI 
Jharsheem-2 when harvested at 15 Mf followed by BARI Jharsheem-1 (21.83 t ha-1) harvested at 15 
DAF. The lowest pod yield was recorded in BARI Jharsheem-3 harvested at 9 DAF (9.79 t ha-1). 
Organoleptic test indicated that the quality (softness and taste) of bush bean varieties remarkably 
influenced by harvesting time. The result revealed that the pods harvested at 10-12 DAF from BARI 
Jharsheem-1 and BARI Jharsheem-2 would be better for cooking purpose as vegetable. 

Effect of plant spacing on growth and yield of black cumin 
A field experiment on black cumin with various plant spacing was conducted at Agronomy field of 
BARI, Joydebpur, Gazipur during rabi season of 2013-2014. Six plant spacing, viz. 30 cm x10cm, 
25cm x10cm, 20cm x10cm, 15cm x10cm, 25 cm x 5cm and 20cm x 5cm were tested on black cumin 
to find out optimum spacing of black cumin. Seeds of black cumin (var. BARI Kaligira-1) were sown 
on 29 November in 2013. Fertilizers were applied at the rate of 100-30-45-20 2-1 kg/ha N, P, K, S, Zn 
and B in the form of urea, triple super phosphate, muriate of potash, gypsum and boric acid. All 
fertilizers and 1/3 of urea were applied during final land preparation and the remaining 2/3 urea was 
applied in two equal splits at 25 and 50 DAS. LAI and dry matter increased with the increase in plant 
population. At reproductive stage higher LAI was observed with 20cm x 5cm (100plants/m2) spacing 
which leads to higher dry matter   production as well as higher seed yield. The lower LAI, dry matter 
and lower grain yield was recorded with 30cm x10cm (33 plants/m2) spacing. The highest seed yield 
(1000 kg/ha) was recorded with 20cm x 5cm (100plants/m2) spacing while the lowest seed yield (417 
kg/ha) was recorded with 30cm x10cm (33 plants/m2) spacing. Result revealed that 20 cm × 5 cm 
spacing might be suitable in respect of LAI, dry production and seed yield of black cumin. 
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Effect of tillage and planting technique on growth and yield of hybrid maize 
The experiment was conducted at RARS Ishurdi, Jamalpur and  Agricultural Research Station, Burirhat, 
during 2013-2014 to find out optimum tillage and planting technique for higher yield of hybrid maize. Six 
treatments viz. zero tillage/dibbling + one seed/hill, zero tillage/dibbling + two seed/hill, minimum tillage + 
one seed/hill, minimum tillage + two seed/hill, conventional tillage + one seed /hill, conventional tillage + 
two seed/hill were used. The experiment was laid out in a RCB design with three replications. The crop 
variety used in the experiment was BARI hybrid maize-7. The crop was sown on 24 November, 20 
December and 21 November 2013 and harvested on 6, 17 and 10 May, 2014, respectively in Ishurdi, 
Burirhat and Jamalpur. Fertilizers were applied @ 250-55-110-40-5-1.5 kg/ha N-P-K-S-Zn-B. Half 
nitrogen and full amount of other fertilizers use applied as basal. Rest nitrogen was top dressed in two equal 
splits at 35 and 65 days after sowing. Minimum tillage performed better compared to conventional tillage 
for maize cultivation in Ishurdi and Jamalpur. Among the treatments minimum tillage + one seed /hill was 
superior in respect of BCR (1.85 and 2.14) at Ishurdi and Jamalpur. At Burirhat, the highest gross margin 
(Tk. 58370/ha) and BCR (2.05) was found in zero tillage/dibbling + one seed /hill. 

Effect of spacing and fertilizer management on the yield of mukhikachu  
A field experiment was conducted at research field of Joydebpur, Jamalpur and Ishurdi during kharif-1 
season of 2012 and 2013 to determine optimum plant spacing and fertilizer dose for higher yield of 
mukhikachu. Three levels of spacing (60cm x 60cm, 60cm x 45cm and 60cm x 30cm) and three levels 
of fertilizer dose (Recommended dose, 25 % less than recommended dose and 25% higher than 
recommended dose) were used as treatment variables. The trial was set up in RCB (Factorial) design 
with three replications. Crop variety used in the experiment was BARI Mukhikachu-1(Bilashi). The 
crop was fertilized as per treatment. The recommended dose was 96-27-81-18 NPKS kg /ha. Full 
amount of PKS was applied at basal. N was applied at 20 and 40 days after planting. In first year, 
mukhikachu were planted on 11 March, 2012 at Jamalpur, 12 March 2012 at Joydebpur and 30 March 
2012 at Ishurdi and harvested on 12 December, 2012 at Jamalpur, 30 August 2012 at Joydebpur and 9 
December 2012 at Ishurdi. In second year, mukhikachu were planted on 23 March, 2013 at Jamalpur, 
21 March 2013 at Joydebpur and 16 March 2013 at Ishurdi and harvested on 4 November, 2013 at 
Jamalpur, 30 October 2013 at Joydebpur and 28 November 2013 at Ishurdi. Results revealed that 25% 
higher than recommended fertilizer dose with 60cm x 30cm spacing gave the highest edible yield at all 
locations. In both the years the maximum benefit cost ratio was obtained from recommended fertilizer 
dose with 60cm x 30cm spacing over the year and locations.  

Performance of BARI released garlic varieties/lines under zero tillage mulched condition  
The experiment was conducted at RARS, Ishurdi, Pabna during rabi 2013-14 to find out superior 
variety/line under zero tillage mulched condition. Seven garlic varieties/lines viz. BARI Roshun 1, BARI 
Roshun 2, GC0018, GC0024, GC0027, GC0034 and one local cultivar were evaluated under zero tillage 
mulched condition. The experiment was laid out in a RCB design with three replications. Initial soil 
moisture was 40.26%. The crop was planted in line maintaining 15cm x 10 cm plant spacing. The crop was 
fertilized with 155-35-125-30-2-1 kg/ha N-P-K-S-Zn-B. One third nitrogen and all other fertilizers were 
applied on the muddy soil as basal before planting and two third nitrogen was top dressed in two equal 
installments at 25 and 50 days after planting. The crop was planted on 12 November 2013 and harvested on 
01 April, 2014. Garlic lines GC0034 produced the highest bulb yield (8.38 t/ha) having higher individual 
bulb weight, number of leaves/plant, number of clove/bulb, 100 cloves weight and neck diameter.  

Physiological behaviour, yield and protein content of wheat in response to foliar application of 
nitrogen under late sown condition  
 A field experiment was conducted at RARS, Ishurdi, Pabna during rabi season of 2013-14 to 
observe the changes of phenology and delay senescence for duration grain growth longer of wheat. 
Ten different treatments were viz. Recommended dose (RD) + foliar spray (FS) of 0.3 % N at 40 
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DAE, RD + FS of 0.3 % N at booting stage, RD + FS of 0.3 % N at heading stage, FS of 0.3 % N at 
grain filing stage, RD+ FS of 0.3 % N at 40 DAE + booting stage, RD+ FS of 0.3 % N at 40 DAE + 
heading stage +grain filling stage, RD+ FS of 0.3 % N at 40 DAE + booting stage + grain filling 
stage, RD, ½ RD and ½ RD+ FS of 0.3 % N at booting stage. The experiment was laid out in a RCB 
design with three replications. The recommended fertilizer dose was with 120-30-90-15-2.6-0.6 
kg/ha N-P-K-S-Zn-B. All nutrients including 2/3 of N were applied as basal. Rest of N was top 
dressed at CRI stage and application of foliar was done spray as per treatment. The crop (BARI 
Wheat-26) was sown on 20 December 2013 and harvested on 07 April, 2014. Among ten treatments, 
RD+ FS of 0.3 % N at 40 DAE + booting stage + grain filling stage produced the highest grain yield 
(3.92 t/ha) and straw yield (9.29 t/ha). 

WEED MANAGEMENT  
Effect of different dose of cleaner 50 ec herbicide on weed control in potato field 
A field trail was conducted at ARS, Burirhat, Rangpur to find out the optimum rate and time of 
application of herbicide for controlling weed during rabi 2013-14. Herbicides Cleaner 50EC, 
quizalofop-p-Ethyl doses were @ 500 ml/ha, 650 ml/ha, 750 ml/ha, 850 ml/ha, two hand weeding at 
20 and 40 DAT and control (Untreated). The weedicide was sprayed at 7 days after planting on 03 
December, 2013. Potato (diamont) was planted with 60 cm × 25 cm spacing. The design was RCB 
with three replications. The recommended fertilizer dose was 135-30-135-15-4-0.5 kg/ha NPKSZnB. 
Half of N and full amount of other fertilizers was applied as basal. Rest of N will be applied as top 
dressed at 25-30 days after sowing. Three time irrigation was applied in potato field. The crop was 
harvested on 05 March, 2014. The highest potato yield (27.77 t ha-1) was recorded from 750 ml/ha. 
Weed control efficiency varied from 89 % - 92.64%. 

Effect of different doses of herbicide in controlling weeds in potato field 
A field experiment was conducted at Agricultural Research Station, Burirhat, Rangpur during rabi 
season of 2013-14 to find out optimum rate and time of application of herbicide in controlling weeds 
in potato field. Herbicide (Arozon) was used of 7 days after planting spraying with different rates on 
weed management in potato field. The treatments were T1: Arozon @ 0.5  l ha-1, T2: Arozon @ 1.0  l 
ha-1, T3: Arozon @ 1.5  l ha-1, T4: Arozon @ 2.0  l ha-1, T5: Hand weeding at 25 & 45 DAP and T6: 
Control (No weeding). The unit plots size was 3m x 4m. The potato variety diamant was used as the 
test crop. The crop was planted on 28 November, 2013 and with the spacing of 60 cm x 25 cm. The 
crop was fertilized with 150-43-140-22 kg N-P-K and S per hectare. Tubers were harvested on 28 
February, 2014. Data on weed population and their biomass were taken at 25 and 45 days after 
planting (DAP).Spraying of Arozon @ 1.0 to 2.0 litre ha-1 controlled all Bathua (Chenopodium album) 
weed. Among different rates of herbicide, 1.0 to 3.0 litre ha-1 showed similar results in controlling 
other board leaf weeds particularly Amaranthus viridis (Shaknotey), Alternanthera philoxeroides 
(Maloncho), Lindernia anagallis (Panighas), Ganplalium affine (Bonocopy), Oxalis europea (Amrul) 
and Glinus lotoides (Carpet ghas). In case of tuber yield, higher the weed biomass, lower the yield was 
observed. Yield of potato tubers were significantly increased up to 57% over control by spraying 
Arozon @ 1.0 litre/ ha. 

Effect of different herbicides on weed control in mugbean 
A field experiment was conducted at the Regional Agricultural Research Station, Ishurdi, Pabna 
during 2013-2014 to find out the suitable herbicide for controlling weed in mugbean. Twelve  different 
treatments viz; Preemergence application of Herbikill, Preemergence application of Affinity, 
Preemergence application of U-46 D fluid, Preemergence application of Commit, Preemergence 
application of Vichete, Preemergence application of Glysel, Preemergence application of 2,4-D 
Amine, Preemergence application of Whipsuper, Preemergence application of Sunrise, Preemergence 
application of Topstar, Hand weeding, Control (No weeding) were included in the experiment. The 
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experiment was laid out in a randomized complete block design with three replications. Among the 
weed species, Cyperus rotundus (Mutha), Ischaemum rogosum (Birkani) were found dominant (12-35 
weeds/ m2, 14-56 weeds/ m2 at 15 DAS, 14-37 weeds/m2, 15-38 weeds/m2 at 30 DAS and 7-15 
weeds/m2, 2-7 weeds/m2 at 45 DAS, respectively). Hand weeding produced the highest grain yield 
(1254 kg/ha) and the lowest grain yield was obtained from control (550 kg/ha).  

Effect of different doses of herbicide (atrazine) to control weed in maize field 
A field trial was conducted at Agronomy research field of Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur, during the period from 21March to 4 August, 2013 to find out optimum dose of 
herbicide to control weed in maize field. The treatments were: spraying of G-maize (Atrazine) @ 2 
lit/ha, spraying of G-maize @ 2.5 lit/ha, spraying of G-maize @ 3 lit/ha, two hand weeding at 25 & 50 
DAE (Days after Emergence), no spray (control). The trial was set up in randomized complete block 
design with three replications. The crop was fertilized with cowdung 10 t/ha, 250-50-110-45 kg/ha 
NPKS in the form of Urea, TSP, MoP, Gypsum, respectively. One third of urea and all other fertilizers 
were applied during final land preparation. Seeds of maize (Var. BARI Hybrid Maize -7) were sown 
on 21 March. Remaining 2/3 urea were top-dressed in two equal splits at 30 and 60 DAE followed by 
irrigation. The results showed that weed species, number of weed/m2, weed density (%) and WCE 
affected by different doses of herbicide application. It was observed that Mutha (Cyperus rotundus), 
Helencha (Enhydra fluetuans), Shama (Echinochola crusgali), were the common weeds in the maize 
field. Among the weed species Mutha (Cyperus rotundus), Gaicha (Paspalum commergonii) were the 
dominant weed. The highest 108 & 254 (weeds/m2) were recorded in control plot at 25 & 50 DAE, 
respectively. The lower 22 & 72 weed/m2 were recorded when herbicide was applied @ 2.5-3 litre/ha. 
Economic analysis of different weed management methods showed that the maximum BCR (3.68) 
obtained when herbicide was applied @ 2.5 litre/ha. 

Determination of optimum doses of herbicide (teana 9ec) to control weeds in wheat field 
The experiment was conducted at the Agronomy research field of Bangladesh Agricultural Research 
Institute, Gazipur during the period from November 2013 to March 2014. Six treatments viz., (i) 
Teana 9EC @ 750 ml/ha spraying at 15 DAS and 45 DAS, (ii) Teana 9EC @ 1000 ml/ha spraying at 
15 DAS and 45 DAS, (iii) Teana 9EC @ 1250 ml/ha spraying at 15 DAS and 45 DAS,  (iv) Teana 
9EC @ 1500 ml/ha spraying at 15 DAS and 45 DAS,  (v) Two hand weeding (vi) No weeding were 
studied in the study. The wheat field was fertilized with 80-60-40-20 kg N-P2O5-K2O-S/ha. Three 
irrigations were given to the crop at 21, 55 and 75 DAS. Wheat (cv. BARI Gom 26) seeds were sown 
on 26 November 2013 in line maintaining 20 cm line to line distance. Weed samples were collected at 
30 DAS and 60 DAS. The weed species, Bathua, Durba, Anguli, Helencha, Hatishur, Shama, 
Bangchora, Swetlomy, Mutha, Shaknote, Gaicha, Chapra, Bon Masur were dominant in wheat field. 
The result showed that Teana 9EC @ 1500 ml/ha controlled 59.17% weeds, where as in treatment two 
hand weeding, the weed control efficiency was 64.44%. The highest gross margin and MBCR were 
found from 1500 ml/ha treatment. It may be concluded that spraying of herbicide Teana 9EC @ 1500 
ml/ha or 1250 ml/ha at 7 DAS might be suitable for higher yield of wheat. 

Effect of weed management on the yield of green chilli 
The experiment was conducted at Regional Agricultural Research Station, Hathazari, Chittagong during 
rabi season of 2014. There were five treatments viz. No weeding, one weeding at 15 DAT, two weeding 
at 15 & 30 DAT, three weeding at 15, 30 & 45 DAT and pre-emergence herbicide application. The 
experiment was laid out in a Randomized Complete Block Design with four replications. All fertilizers 
except N were applied at the time of final land preparation. Nitrogen was top dressed in 4 equal splits at 
5, 30, 55 and 75 days after planting followed by light irrigation. About one month old seedlings of chilli 
(local) were transplanted on last week of December maintaining 40 cm × 30 cm spacing. Intercultural 
operations and plant protection measures were taken as and when necessary. Green chilli was harvested 
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at mature stage. Crop performance data on plant height, fruit length, fruit breadth and yield were 
recorded and statistically analyzed using MSTAT-C package. Results showed that no. of branch/plant, 
no. of fruits/plant, length of fruits and yield were significantly different due to different weed 
management except plant height and fruit diameter. Highest no. of fruits/plant (28.7) was found in three 
weeding treatment and lowest (6.4) in control treatment. The length of the chilli varied from 3.25 to 7.84 
cm, where the highest result was observed with three weeding and the lowest in control. No. of weeding 
showed significant variation on the yield of chilli. The highest yield (8.77 t ha-1) was found in three 
weeding at 15, 30 & 45 DAT and the lowest (2.15 t ha-1) in control. The highest BCR (1.49) was 
obtained from the treatment two weeding at 15 & 30 DAT. 

Integrated weed management of lentil 
A field experiment was conducted at the Regional Agricultural Research Station, Jessore to find out 
the appropriate weed management method for successful weed control in lentil field during Rabi 
season of 2013-2014. There were 8 treatments viz.T1= No weeding, T2= Weed free, T3= Roundup 
application at 10 days before sowing (DBS), T4= Roundup application at 10 DBS + one hand weeding 
at 25 DAE, T5= Roundup application at 10 DBS + two hand weeding at 25 and 45 DAE, T6= One 
hand weeding at 25 DAE, T7= Two hand weeding at 25 and 45 DAE, T8= Ronstar application at 10 
DBS + two hand weeding at 25 and 45 DAE. The experimental plots were fertilized @ 20 N, 40 Kg P, 
20 kg K and 8 kg Boron per hectare in the form of Urea, Triple Super Phosphate (TSP), Muriate of 
Potash (MP) and Boric acid. All the fertilizers were applied at the time of final land preparation. BARI 
Masur 6 was used as the experimental material. Herbicide application and weeding were done as per 
treatments. Data on weed population was taken at 10 days before sowing, at 25, 45 DAE and at 
harvest. Mutha grass was the most dominant weed. Durba also showed dominancy. The highest AD 
(194/m2), RD (66.21 %) and dry weight (39.10 g/m2) of Mutha grass was recorded before applied 
Roundup and Ronstar. At 25 and 45 DAE and at harvest Mutha grass also showed dominancy in all 
the treatments. The highest seed yield (2060 kg/ha) was recorded from the weed free plot which was 
statistically similar to that of Roundup applied at 10 says before sowing + two hand weeding at 25 and 
45 days after emergence(2020 t/ha). The maximum gross return (141,400 Tk./ha)was recorded from 
the weed free plot. But the net return (1,07,300 Tk./ha) and benefit cost ratio (4.15)  were recorded 
from Roundup applied at 10 DBS + two hand weeding at 15 and 45 DAE.   

MULTIPLE CROPPING 
Intercropping of indian spinach with red amaranth and gimakolmi under different spacing 
The experiment was conducted at Joydebpur of Bangladesh Agricultural Research Institute during the 
period from March 2013 to June 2013 to find out suitable intercrop combination of Indian spinach 
with red amaranth and gimakolmi under different spacing. Treatments included in were: Sole Indian 
spinach (30 cm x 15 cm), Sole  gimakolmi (30 cm apart row), Sole red amaranth (20 cm apart row 
continuous sowing ), Indian spinach (100%) + 1 row gimakolmi (90%) between two normal row of  
Indian spinach, Gimakolmi (100%) + 1 row Indian spinach (90%) between two row  of gimakolmi, 
Red amaranth (100%) + 1 row Indian spinach (90%) between two normal row of red amaranth,  Red 
amaranth (100%) + 1 row gimakolmi (90%) between two row of red amaranth, Indian spinach 
alternate row with gimakolmi (50:50) and Gimakolmi alternate  row with red amaranth (50:50). The 
experiment was laid out in randomized complete block design with three replications. Fertilizer was 
applied @ 160-40-80-20 kg/ha NPKS for sole gimakolmi and intercrop through urea, triple super 
phosphate, muriate of potash and gypsum, respectively. For sole Indian spinach and red-amaranth 
fertilizers were applied @ 70-15-45-15 kg/ha NPKS through urea, triple super phosphate (TSP), 
muriate of potash (MoP) and gypsum, respectively. One forth MoP and full doses of TSP, gypsum 
were applied as basal for sole gimakolmi and intercrop. Remaining MoP and full dose of urea were 
applied as top dress at 25, 50 and 70 days after sowing (DAS). One third of urea and  full doses of 
TSP, MoP and gypsum were applied at the time of  final land  preparation and rest 2/3 of urea were 
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applied in two  equal splits at 20 and  40 DAS for sole  Indian spinach (BARI Puishak-1), gimakolmi 
(BARI Kolmi-1) and red amaranth (BARI lalshak-1). Indian spinach (100%) + gimakolmi (90%) 
combination gave the highest Indian spinach equivalent yield (44.03 t/ha), gross return 
(Tk.528360/ha), gross margin (Tk.412133/ha) and benefit cost ratio (4.55). Hence, Indian spinach 
(100%) + Gimakolmi (90%) intercropping system would be economically profitable. 

Fertilizer management of intercropping chilli with sweet gourd 
The experiment was conducted at the Joydebpur and Ishurdi of Bangladesh Agricultural Research Institute 
during 2013-2014. Six different treatments viz; 100% sweet gourd +40% chilli +100% recommended 
fertilizer (RF) of chilli,100% sweet gourd +40% chilli +75% RF of chilli,100% sweet gourd +40% chilli 
+50% RF of chilli, 100% sweet gourd +50% chilli  +100% RF of chilli, 100% sweet gourd  +50% chilli 
+75% RF of chilli, 100% sweet gourd +50% chilli +50% RF of chilli were included in the study. The 
experiment was laid out in a randomized complete block design with three replications. Recommended 
fertilizer dose for chilli was 120-80-120-20 kg\ha NPKSZn + 10 ton cowdung and for sweet gourd was 
144-25-82 k/ha NPK. Fertilizer was applied as per treatment. For intercrop, half N and full amount of 
other fertilizers were applied as basal. Rest of N was applied in three equal split as ring dressing at 25, 50, 
70 days after transplanting. On the other hand, 10 days before sweet gourd transplanting, 4 kg cowdung, 
50 g TSP, 35 MoP were applied per pit as basal. At 10 DAT, 35g+ 30 g MoP, at 30 and 50 DAT; 35 Urea 
and at 70 DAT 20 g urea were applied as ring dressing followed by irrigation. Fifteen day old seedling of 
BARI Mistikumra 2 and one month old seedling of Manikgonj local and Ishurdi local were transplanted 
on 13 December at Joydebpur and 05 December at Ishurdi in 2013, respectively. Intercultural operation 
like watering, weeding and spraying of insecticides and fungicides were applied when required. 100% 
sweet gourd +40% chilli +100% RF of chilli gave higher yield and economic return at both the locations. 
It might be concluded that 100% sweet gourd + 40% chilli +100% recommended fertilizer of chilli might 
be suitable for better yield and economic benefit in both the locations.  

Intercropping leafy vegetables with sweet gourd under different plant population 
The experiment was conducted at the research field of Agronomy division, BARI, Joydebpur, Gazipur 
during rabi season of 2013-14 to select leafy vegetables along with optimum population suitable for 
intercropping with sweet gourd. Six intercrop combinations of sweet gourd and leafy vegetables viz. 
100% sweet gourd (2m x 2m) + 100% spinach (20 cm apart line), 100% sweet gourd (2m x 2m) + 
75% spinach (26 cm apart line), 100% sweet gourd (2m x 2m) + 100% lalshak (20 cm apart line), 
100% sweet gourd (2m x 2m) + 75% lalshak (26 cm apart line), 100% sweet gourd (2m x 2m) + 100% 
batishak (20 cm apart line), 100% sweet gourd (2m x 2m) + 75% batishak (26 cm apart line) were 
tested  against sole sweet gourd. The experiment was laid out in a RCB design with 3 replications. 
BARI Misti kumra-2, BARI Lalshak-1, BARI Batishak-1 and local spinach was used as test varieties 
in this experiment. Fertilizers @ 80-36-100-24-2-2 kg/ha NPKSZnB+ CD: 10 t/ha were applied in sole 
sweet gourd, and in intercrop treatments fertilizers @ 80-36-100-24-2-2 kg/ha NPKSZnB+ CD:10 t/ha 
+ additional 40 kg/ha N were applied. Maximum sweet gourd equivalent yield (SEY) was recorded in 
100% S. gourd + 100% Spinach combination which was close to 100% S. gourd + 75% Spinach 
combination. The highest gross return (Tk. 372150/ha) and gross margin (Tk. 263550/ha) were 
recorded in 100% S. gourd + 100% Spinach combination which was close to 100% S. gourd + 75% 
Spinach combination. The highest BCR (3.43) was obtained from 100% S. gourd + 100% Spinach 
combination which was close to 100% S. gourd + 75% Spinach combination (3.15). The results 
revealed that 100% S. gourd + 75-100% Spinach combination might be suitable for Joydebpur area. 

Intercropping spinach with chilli under different planting system 
The experiment was conducted at the research field of Agronomy Division, BARI, Joydebpur, Gazipur 
during Rabi season of 2013-2014 to find out suitable and economic intercrop combination of chilli and 
spinach. Four different combinations of chilli and spinach viz., 100% chilli +100% spinach (20cm apart 
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solid line), 100% chilli + 75% spinach (26cm apart solid line), 100% chilli + 50% spinach (40cm apart 
solid line), 100% chilli + 25% spinach (80cm apart solid line) were tested against sole chilli (50cm x 40 
cm) and sole spinach (20cm apart solid line). The experiment was laid out in a RCB design with 3 
replications. Chilli seedlings were transplanted on 13 December 2013. After establishment of chilli 
seedlings, seeds of spinach were sown according to treatments on 24 December 2013. Sole spinach was 
fertilized with 40-10-30 kg/ha of NPK whereas, sole chilli and intercrop treatments was fertilized with 
120-80-120-20-4 kg/ha of NPKSZnB. Green chilli yield in different combinations were identical and 
ranged from 5.32-6.74 t/ha. The highest vegetable yield of spinach (24.16 t/ha) was recorded in sole 
spinach which was at par with that in 100% chilli +100% spinach. The highest chilli equivalent yield 
(CEY) was recorded in 100% chilli +100% spinach (11.49 t/ha) which was very close to 100% chilli + 
75% spinach (10.16 t/ha). Similarly, the highest gross return (Tk 229800/ha), gross margin (Tk 
128700/ha) and benefit cost ratio (2.27) were observed in 100% chilli +100% spinach. The results 
revealed that 100% spinach might be intercropped with 100% chilli for getting higher productivity. 

Effect of intercropping brinjal with different seeding ratio of leafy vegetables 
The experiment was carried out at ARS, Burirhat, Rangpur during kharif season of 2012 and 2013 to 
find out suitable intercropping system of brinjal with leafy vegetables for higher economic return. The 
treatments were T1: Sole brinjal (100cm × 75cm), T2: Brinjal (100%) + 100%) Red-amaranth 
(broadcas), T3: Brinjal (100%) + 75% Red-amaranth (broadcast), T4: Brinjal (100%)+ 100% leaf 
amaranth (broadcast), T5: Brinjal (100%)+ 75% leaf amaranth (broadcast), T6: Brinjal (100%)+ 100% 
BINA Patshak (broadcast), T7: Brinjal (100%)+ 75% BINA Patshak (broadcas). The higher yield of 
brinjal was obtained from sole brinjal (T1), T5 and T6 treatment in 2012 where as in 2013 from sole 
brinjal (T1) and T5. Among the inter crop, higher vegetable yield was found in brinjal and leaf 
amaranth inter cropping system in both the year. The highest brinjal equivalent yield was obtained 
from T5 (Brinjal +75% leaf amaranth) in both the years. The highest gross return (Tk.718150 /ha in 
2012 and Tk.644150/ha in 2013), gross margin (Tk.560005 /ha in 2012 and Tk.486005/ha in 2013) 
and benefit cost ratio (4.54 and 4.07 in 2012 and 2013 respectively) were also obtained from T5 
(Brinjal +75% leaf amaranth) in both the year. Two years results revealed that Brinjal with 75% leaf 
amaranth intercropping system might be suitable for maximum economic return.  

Intercropping of mustard with lentil 
The field experiment was conducted at RARS, Rahmatpur, Barisal during Rabi season of 2013-14 to 
find out suitable intercrop combination(s) for higher productivity and economic return.  Seven 
treatments were viz., T1= Sole lentil (30 cm x 20 cm), T2 = Sole mustard (30 cm x 20 cm), T3 =1 row 
lentil + 1 row mustard, T4 = 1 row mustard between every two rows of lentil (2:1), T5 = 1 row mustard  
between every 3 rows of lentil (3:1) ,and T6 = 1 row mustard between every four rows of lentil (4:1), 
T7 = 2 rows mustard between every 4 rows of lentil (4:2). The experiment was laid out in a randomized 
complete block design with three replications. Seeds of lentil (cv. BARI Masur 6) and mustard (cv. 
BARI Sarisha 15) were sown on 23 November, 2013. The highest yields of lentil (1.91 t/ha) and 
mustard (1.48 t/ha) were obtained from their respective sole crops. Intercropping reduced the yield of 
lentil (17-34%) but it was compensated by the mustard yield. The highest (2.29t/ha) lentil equivalent 
yield (LEY) was obtained from 1 row lentil + 1 row mustard. Land equivalent ratios (LER) of the 
intercrop treatments were higher than those of sole crops. Treatment of 1 row lentil + 1 row mustard 
gave the highest LER (1.65), gross return (Tk. 182400/ha), net return (Tk. 103200/ha) and BCR (2.29). 
The result revealed that 1 row lentil + 1 row mustard perform better than other treatments. 

Study on soybean cowpea intermixed cropping system 
The competitive behaviour of soybean-cowpea intercrops at different planting patterns was studied at 
RARS, Hathazari, Chittagong during rabi 2013-14 to study the effect of intermixed cropping system of 
soybean and cowpea. There were five treatments: T1= sole soybean, T2= 100% soybean (broadcast) + 
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25% cowpea (broadcast) for fodder, T3= 100% soybean (broadcast) + 25% cowpea (broadcast) for 
grain,  T4= 100% soybean (line sowing) + 25% cowpea (broadcast) for fodder and T5= 100% soybean 
(line sowing) + 25% cowpea (broadcast) for grain. The experiment was laid out in a randomized 
complete block design with 3 replications. Yield of soybean was statistically significant due to the 
different soybean cowpea intermixed cropping systems. The highest seed yield (1.89 t/ha) of soybean 
was obtained from T1 which was statistically identical with treatment T2 (1.76 t/ha) and T4 (1.79 t/ha). 
The lowest seed yield (1.61 t/ha) of soybean was observed in T3. The highest green fodder yield (7.45 
t/ha) of cowpea was found in treatment T4 and the highest seed yield (1.39 t/ha) of cowpea was 
produced by the treatment T5. In case of cowpea, the highest green fodder (7.45 t/ha) was produced by 
T4. Maximum soybean equivalent yield (2.32 t/ha) and BCR (2.19) was obtained from T5. The results 
revealed that 100% soybean (line sowing) + 25% cowpea (broadcast) for grain (T5) combination was 
more productive and profitable. 

Effect of sowing date of sweet corn in potato + sweet corn intercropping 
The experiment was conducted at Agronomy research field of BARI, Joydebpur and ARS, Burirhat, 
Rangpur during the Rabi season of 2013-14 to find out appropriate sowing date of sweet corn as 
intercrop with potato for getting maximum yield and economic return. Six treatments namely 
Simultaneous sowing of potato and sweet corn, Sweet corn sown after 10 days of potato planting, 
Sweet corn sown after 20 days of potato planting, Sweet corn sown after 30 days of potato planting, 
Sole potato and Sole sweet corn were tested in this study. Potato and sole sweet corn were planted on 
20 and 24 November 2013 at Rangpur and Joydebpur, respectively and sweet corn was sown 
according to treatments. Potato was planted with 60 cm x 25 cm spacing in sole and 75 cm x 20 cm 
spacing in intercrop situation. Sweet corn was sown in 75 cm x 20 cm spacing both in sole and 
intercrop situation. In intercrop treatments, one row of sweet corn accommodated in between two rows 
of potato. In sole potato and sole sweet corn fertilizers were applied @ N180P40K180S20Zn6B1.2 and 
N160P50K100S40Zn4B2 kg/ha, respectively. In intercrop, fertilizers were applied @ N320P73K170S50Zn6B2 
kg/ha. Potato was harvested at 97, 90 DAP on 25 and 22 February 2014 at Rangpur and Joydebpur, 
respectively. Sweet corn was harvested at 115-120 DAS at both the locations. Sweet corn sown after 
20 days of potato planting produced the highest potato equivalent yield, gross return, gross margin and 
benefit cost ratio at both the locations. The result revealed that sweet corn sown after 20 days of potato 
planting might be suitable for getting maximum yield and economic return. 

Optimization of fertilizer dose through incorporation of mungbean straw residue in potato-
mungbean-T.Aman rice crop sequence 
The experiment was conducted at the research field of Agronomy Division, BARI, Joydebpur, Gazipur 
and RARS, Jessore during the period from November 2012 to October 2013. Eight treatment 
combinations were derived through combining two mungbean straw management viz., 
MSR=Mungbean straw removal and MSI=Mungbean straw incorporation, and four fertilizer doses 
viz., F1=0-0-0-0 kg/ha NPKS (0%), F2=16-3-8-2 kg/ha NPKS (20%), F3=48-9-24-6 kg/ha NPKS 
(60%) and F4=80-15-40-10 kg/ha NPKS (100%). These treatment combinations were tested on T. 
aman rice. The experiment was laid out in RCB design with 3 replications. Potato (cv. Diamant) was 
planted on 26 November at Joydebpur and 22 November at Jessore in 2012 with a spacing of 60 cm x 
25cm. It was fertilized with 198-44-194-24-6-1.2 kg/ha NPKSZnB. Half of N and full dose of other 
fertilizers were applied as basal in the form of urea, triple super phosphate, muriate of potash, gypsum, 
zinc sulphate and boric acid, respectively. The remaining N was top dressed at 30 days after potato 
planting followed by irrigation. Potato was harvested at 91 DAS. After potato, mungbean was grown 
without fertilizer during kharif I season of 2012. Seeds of BARI Mung-6 variety were sown on 18 
March at Joydebpur and 15 March at Jessore in 2013. The crop was harvested two times by hand 
picking at 55 and 62 DAS in 2013. Mungbean straw was removed or incorporated as per treatment. 
After mungbean, T. aman was grown during kharif II season of 2013. Fertilizers were applied as basal 
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except N. Thirty day aged seedling of BRRI dhan-39 were transplanted on 25 July at Joydebpur and 9 
July at Jessore in  2013 with a spacing of 20 cm x 10 cm. Nitrogen was top dressed in three equal 
splits at 15, 30 and 45 days after transplanting (DAT). Mungbean straw incorporation (MSI) + 60% RF 
of rice combination gave the highest REY (22.11 t/ha at Joydebpur and 31.81 t/ha at Jessore), gross 
return (Tk/ha 249636 at Joydebpur and Tk/ha 423749 at Jessore) and benefit cost ratio (2.68 at 
Joydebpur and 3.41 at Jessore). Hence, MSI + 60% RF of rice combination would be economically 
profitable for both the locations. 

Intermixed cropping of garden pea with onion 
The experiment was conducted at Regional Agricultural Research Station, Jamalpur during rabi 2013-
2014 to find out the optimum population of garden pea inter mixed cropped with onion for higher 
economic return. Design of the experiment was RCB with 3 replications. BARI Motorshuti-3 and 
BARI peaj-1 was used as variety. Onion seeds were sown in broadcast system @ 7 kg ha-1 while the 
BARI Motorshuti 3 variety was sown in line. Treatments included in the experiment were: T1= Sole 
Onion (Broadcast), T2=Sole Garden Pea (30cm × 5cm) (Line Sowing), T3= 100% Onion (Broadcast) + 
80 % Garden pea (37.5 cm × 5cm) (Line Sowing), T4=100% Onion (Broadcast) + 60 % Garden pea 
(50cm × 5cm) (Line Sowing) and T5=100% Onion (Broadcast) + 40% Garden pea (Line Sowing), 
T6=100% Onion (Broadcast) + 50% Garden pea (75cm × 5cm) (Broadcast). Fertilizers were applied 
for sole onion and intercrop at the rate of 60-30-80-20-2.00.7 kg ha-1 N-P-K-S-Zn-B. For sole onion 
and intercropping systems, half of nitrogen and all other fertilizers were applied during the final land 
preparation and half nitrogen will be top dressed at 25 and 50 DAS. For sole Motorshuti: 30-14-20-6-
0.7 kg ha-1N-P-K-S-Zn respectively. For motorshuti, all fertilizers were applied during the final land 
preparation. Significantly the highest bulb yield was recorded in sole onion (broadcast) and it reduced 
due to intercropping. The maximum pod yield (9.11 t ha-1) was obtained from the sole garden pea (T2) 
treatment and the minimum garden pea yield (5.15 t ha-1) was obtained from the T6 treatment. The 
maximum onion equivalent yield (19.7 t ha-1) and gross return were obtained from T3 treatment. The 
maximum and equivalent ratio (1.54) was also obtained from the same T3 treatment. The results 
revealed that 100% onion (broadcast) + 80% garden pea (line sowing) would be suitable for getting 
higher economic return. 

Relaying hybrid maize with T.Aman rice by different method of sowing 
The experiment was conducted at Regional Agricultural Research Station, Ishurdi, Pabna during 2013-
2014. The experiment was laid out in a split-plot design with three replications. Three plant spacing 
viz; S1= 60cm × 20cm, S2= 50cm × 20cm and S3= 40cm × 20cm were assign in the main plot and four 
management practices viz; M1= Soil mulching at 25 DAE, M2= Earthing up at 25 DAE, M3= Straw 
mulching at 25 DAE and M4= Without Earthing up and mulching (Control) were allotted in the sub 
plot . Fertilizers were applied @ 254-52-110-47-5-1kg/ha of N-P-K-S-Zn-B. One third nitrogen and 
full amount of other fertilizers were applied as basal at 25 DAE followed by soil mulching, earthing 
up, straw malching, respectively. In case of zero tillage (Without earthing up and mulching), fertilizer 
was applied followed by breaking down the soil crack and weeding at 25 DAE. After fertilizer 
application (as basal) irrigation was done (at 25 DAE). Rest nitrogen was top dressed in two equal split 
at 50 and 70 days after emergence. The highest grain yield (9.06 t/ha) was obtained from 50cm × 20cm 
spacing with earthing up at 25 DAE and the lowest (7.02 t/ha) was in 60cm × 20cm spacing with no 
earthing up and mulching. The treatment combination of 50cm × 20cm spacing with soil mulching at 
25 DAE produced higher gross margin (Tk. 50750/ha) and BCR (1.62). 

Fertilizer management of hybrid maize after potato harvest 
The experiment was conducted at ARS, Burirhat farm, Rangpur during Rabi season of 2013-14. The 
experiment was laid out in to randomized complete block design with three replications. Five 
treatments were as follows for maize crop: Recommended dose, 75% of recommended dose, 50% of 
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recommended dose, 25% of recommended dose, and Farmers practices (Farmers only use 114 kg/ha 
after potato harvest to maize). After potato harvest, maize was sown on 08 March, 2014. The 
recommended fertilizer dose of maize was 275-54.13-140-5.34-1.5 kg ha-1 N P K Zn & B. All 
fertilizers and 1/3 urea were applied as basal and the rest of urea was top dressed at 30 and 60 DAP. 
The highest maize yield (8.44 t  ha-1) was recorded in recommended dose and yield gradually decreased 
in other treatments. The lowest yield was obtained from farmer’s practices (5.58 t  ha-1). 

Performance of transplanting maize as intercrop between potato rows   
The experiment was conducted at Agricultural Research Station, Burirhat, Rangpur during rabi season 
of 2013-14. The treatments were: T1= Sole potato, T2= Sole maize (seed sown), T3= Sole maize 
(Transplanted: 14 day’s seedlings), T4= Maize sown at 14 days after potato planting (DAP), T5= Maize 
sown at 28 DAP, T6= Maize transplanting (14 day’s seedling) at 28 DAP, T7= Maize transplanting (21 
day’s seedling) at 28 DAP. The experiment was conducted in RCB design with three replications. 
Recommended doses of fertilizer for potato (115-30-125-25-2-1.5 kg/ha-1 NPKSZnB) and maize (254-
52-110-45 kg/ha-1 NPKSZnB) were used. Sole potato produced highest values in all the characters 
than other treatments. Treatment T7, T6 and T4 produced identical yield but higher than T5. T6 and T7 
gave significantly higher potato equivalent yields (35.41 and 34.89 t ha-1), gross return (Tk.354100/ha 
and Tk. 348900/ha) gross margin (Tk. 187350/ha and Tk. 182150/ha) and BCR (2.21 and 2.09). 

Intercropping lentil with brinjal at varying planting geometry 
A field experiment on intercropping lentil with brinjal at varying planting geometry was carried out at 
the research field of Agronomy Division, BARI, Joydebpur, Gazipur during rabi season of 2013-14 to 
find out suitable intercrop combination for getting higher economic benefit. Four intercropping 
combinations, viz. Brinjal (100%) + Broadcast lentil (100%) in between two rows of brinjal, Brinjal 
(100%) + 2 rows lentil in between two rows of brinjal (80%), Brinjal (100%) + 3 rows lentil in 
between two rows of brinjal (100%) and  Brinjal (100%) + 4 rows lentil in between two rows of brinjal 
(133.33%) were compared with Sole Brinjal  (75 cm × 60 cm) and Sole lentil (30 cm × 5 cm). The 
experiment was laid out in Randomized Complete Block Design. Seeds of lentil (cv BARI masur-6) 
and brinjal seedling (cv BARl Begun-10) were sown/ transplanted on 15 November, 2013. For sole 
lentil and intercrop fertilizers @ 28-18-20-4-1 kg ha-1 NPKSB were applied at the time of final land 
preparation in the form of Urea, TSP, MoP, gypsum and boric acid, respectively. For sole brinljal 160-
48-120-20-3-0.9 kg ha-1 NPKSZnB were used. Except N & K, full amount of other fertilizer was 
applied in pit before 1 week of transplantation. N & K was applied in 3 equal splits at 21, 35 & 50 
DAT as ring method followed by irrigation. Brinjal yield was greatly influenced by lentil population; 
increase of lentil population reduced brinjal yield. Intercropping reduced brinjal yield by 3.21 to 
11.71% but total productivity was increased due to addition of lentil yield. Total productivity which is 
expressed in brinjal equivalent yield (BEY) was increased due to intercropping. Higher BEY (5546 kg 
ha-1), gross return (Tk. 83,190 ha-1), gross margin (Tk. 52,184 ha-1) and benefit cost ratio (2.68) was 
obtained from brinjal (100%) + 2 rows lentil in between two rows of brinjal (80%) and it might be 
agronomicaly feasible and economically profitable for brinjal growing farmer’s. 

Study on potato sunflower intercropping with relay mungbean 
The experiment was conducted at the research field of Agronomy Division, BARI, Joydebpur, Gazipur 
and RARS, Jamalpur during rabi season of 2013-14 to find out suitable intercrop combination of 
sunflower and potato where mungbean can be grown as relay crop in sunflower for increasing 
productivity and economic return of existing potato-mungbean-T. aman cropping pattern. Five 
intercropping combinations, viz. T2= 100% Potato + 1 row sunflower (Plant to plant 25 cm) at 20 DAP 
of potato + 2 rows mungbean as relay between sunflower, T3= 100% Potato + 1 row sunflower (Plant 
to plant 50 cm) at 20 DAP of potato + 2 rows mungbean as relay between sunflower, T4= 100% Potato 
+ 1 rows sunflower (Plant to plant 75 cm) at 20 DAP of potato + 2 rows mungbean as relay between 
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sunflower, T5= 100% Potato + 1 row sunflower (Plant to plant 50 cm) at 30 DAP of potato + 2 rows 
mungbean as relay between sunflower, T6= 100% Potato + 1 row sunflower (Plant to plant 75 cm) at 
30 DAP of potato + 2 rows mungbean as relay between sunflower were compared with T1 = Sole 
potato. The experiment was laid out in Randomized Complete Block Design (RCBD) with three 
replications. BARI Alu-8 (Cardinal), BARI Surjamukhi-2 and BARI mug-6 were used in this 
experiment. Potato seeds were planted on 27 November, 2013 at Gazipur and 26 November, 2013 at 
Jamalpur maintaining 60 cm × 25 cm, spacing. Sunflower seeds were planted as per treatment. After 
harvesting of potato, mungbean seeds were sown on 16 March, 2014 at Gazipur and 15 March, 2014 at 
Jamalpur. Fertilizers were applied @ 135-30-135-15-4-0.8 N-P-K-S-Zn-B kg ha-1 along with cowdung 
4 t ha-1. Half of N, K and full quantity of other fertilizers were applied at the time of final land 
preparation in the form of urea, triple super phosphate, muriate of potash, gypsum, zinc sulphate and 
boric acid, respectively. Remaining ½ of N and K were side dressed at 35 days after planting. Potato 
was harvested on 3 March, 2014 at Gazipur and 2 March, 2014 at Jamalpur. Sunflower was harvested 
on 9 and 15 April, 2014 at Gazipur, 5-7 April, 2014 at Jamalpur and mungbean was harvested on 2-7 
June, 2014 at Gazipur and 26- 30 May, 2014 at Jamalpur. Total productivity in terms of potato 
equivalent yield (PEY) was increased due to intercropping. At Joydebpur the highest PEY (24,735 kg 
ha-1), highest gross return (Tk. 3,71,031 ha-1) and Benefit cost ratio (3.02) was obtained from T2 
treatment (100% Potato + 1 row sunflower (Plant to plant 25 cm) at 20 DAP of potato + 2 rows 
mungbean as relay between sunflower) but in case of Jamalpur the highest PEY (30,286 kg ha-1), 
highest gross return (Tk. 4,54,288 ha-1) and Benefit cost ratio (4.54) was obtained from T6 treatment 
(100% Potato + 1 row sunflower (Plant to plant 75 cm) at 30 DAP of potato + 2 rows mungbean as 
relay between sunflower. 

Study of relay cropping potato with sweet gourd  
The field experiment was conducted at the field of Agronomy Division, BARI, Joydebpur, Gazipur 
during the rabi season of 2013-14 to find out suitable planting system of potato  sweetgourd relay 
cropping for higher economic return. Five treatments were: Sole Potato (60 cm x 25 cm), Sole sweet 
gourd (2m x 2m), 100% potato + 1 row sweet gourd after 2 rows potato, 100% potato + 1 row sweet 
gourd after 3 rows potato and 100% potato + 1 row sweet gourd after 4 rows potato. Fertilizer was 
applied at the rate of 135-30-135-15-4-0.8 kg/ha NPKSZnB for sole and relaycrop potato. Full 
amount of PSZnB and 50% NK were applied during final land preparation and rest 50% NK were 
applied at the side of the row followed by earthing up and irrigation. Sweet gourd was fertilized @ 
60-27-75-18-1.4-1.2 kg NPKSZnB. All fertilizers except N were applied at pit 5-7 days prior to 
planting. N was applied as ring method at 30 & 50 DAP followed by irrigation. Potato tuber was 
sown on 2 December 2013 and seedlings of sweet gourd were transplanted after 60 days after 
planting of potato. Diamant and BARI Mistikumra-1 were used as variety of potato and sweet 
gourd. The maximum yield of potato and sweet gourd were found at sole planting. The highest 
potato equivalent  yield (25.46 t /ha), gross return (Tk 254600 / ha) and gross margin (Tk139600/ ha) 
were observed in 100% potato + 1 row sweet gourd after 2 rows potato but maximum BCR (2.24) 
was recorded in 100% potato + 1 row sweet gourd after 4 rows potato. The results revealed that 
100% potato + 1 row sweet gourd after 2 rows potato and 100% potato + 1 row sweet gourd after 4 
rows potato would be suitable relay cropping system. 
HILLY AREA 

Chilli and hybrid maize intercropping under different planting systems 
The experiment was conducted at Hill Agricultural Research Station, Khagrachari during the Rabi 
season of 2013-14 to find out suitable intercropping systems of hybrid maize and chilli for increasing 
total productivity and economic return. Six treatment combinations were used as follows: T1= Maize 
single row (100cm × 25cm)+2 rows chilli (50cm × 40cm), T2= Maize single row with 2 plants/ hill 
(100 cm × 25 cm) +2 rows chilli (50 cm × 40 cm), T3= Maize single row (150 cm × 25 cm) +3 rows 
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chili (50 cm × 40cm), T4= Maize single row with 2 plants/ hill (150 cm × 50 cm) +3 rows chilli (50 cm 
× 40 cm),  T5= Sole maize (60cm × 20cm) and T6= Sole chilli (50 cm × 40 cm). The experiment was 
laid out in a randomized complete block design with three replications. Hybrid maize (var. BARI 
hybrid maize 7) and chilli local (ulta morich) were used in this experiment. Seeds of maize and chilli 
were sown on 02 December 2013 according to treatments. Sole hybrid maize was fertilized with 250-
55-110-40-4-2 kg/ha of N P K S Zn B, while sole chilli was grown with 120-80-120-20-4 kg/ha of N P 
K S Zn and intercrop was grown with 370-55-110-40-4-2 kg/ha of N P K S Zn B. Cob yield of hybrid 
maize and yield of green chilli was the highest in respective sole crops. The highest fodder yield 
(38.39 t/ha) was recorded in sole maize. Gross return (Tk 2,98,753 /ha), gross margin (Tk 2,43,753/ha) 
and benefit cost ratio (5.43) were higher in maize single row (150cm × 25cm) + 3 rows chilli (50cm × 
40cm) combination. 

Suitability study of different local french bean varieties intercropped with hybrid maize under 
different planting system in hilly areas 
The experiment was conducted at Hill Agricultural Research Station, Khagrachari during the Rabi 
season of 2013-14 to find out the suitable local french bean varieties intercropped with hybrid maize 
under different planting system in hilly areas. Six intercropping combinations viz., maize single row 
(75 cm × 25 cm) +2 rows french bean (black seed), maize single row (75 cm × 25 cm) + 2 rows french 
bean (pink seed), maize single row (100cm × 25 cm) + 3 rows french bean (black seed), maize single 
row (100 cm × 25 cm) + 3 rows french bean (pink seed) , maize single row with 2 plants/ hill (100 cm 
× 50 cm) + 3 rows french bean (black seed) and maize single row with 2 plants/hill (100 cm × 50 cm) 
+ 3 rows french bean (pink seed) were evaluated against their sole crops. The experiment was laid out 
in randomized complete block design with three replications. The unit plot size was 4 m × 4 m. The 
hybrid maize (var. BARI hybrid maize 7) and French bean local black and pink colour were used in 
this experiment. Seeds of maize and French bean were sown on 02 December 2013 according to 
treatments. Sole hybrid maize and intercropping treatments were fertilized with 250-55-110-40-4-2 
kg/ha of N P K S Zn B. The highest green cob yield/plot was in sole maize (30.12 kg) and the lowest 
(14.3 kg) was found in maize single row with 2 plants/ hill (100 cm × 50 cm) + 3 rows French bean 
(black seed). The highest cob yield was recorded in sole maize (18.82 t/ha) and the lowest (8.94 t/ha) 
in maize single row with 2 plants/ hill (100 cm × 50 cm) + 3 rows french bean (black seed). The 
highest fodder yield was recorded in sole maize (33.13 t/ha) and the lowest (19.57 t/ha) was recorded 
in maize single row with 2 plants/ hill (100 cm × 50 cm) + 3 rows french bean (black seed). In case of 
French bean the highest green pod yield (13.59 t/ha) and green seed yield (6.84 t/ha) were recorded in 
maize single row (100 cm × 25 cm) + 3 rows french bean (pink seed) and the lowest green pod yield 
(7.36 t/ha) and green seed yield (3.69 t/ha) was recorded in maize single row (75 cm × 25 cm) + 2 
rows french bean (black seed).  Maize single row (100 cm × 25 cm) + 3 rows french bean (pink seed) 
combination was more suitable than others due to highest BCR. Similarly, gross return 
(Tk.3,99,793/ha), net return (Tk 3,34,793t/ha) and benefit cost ratio (6.15) were also higher in that 
combination.  

UNFAVORABLE ECO-SYSTEM 
High temperature 
Influence of sowing date induced temperature and management practices on development events 
and yield of mustard  
The experiment was conducted at the research field of the Agronomy Division, Bangladesh 
Agricultural Research Institute, Joydebpur, Gazipur, during rabi season of 2013-2014 to find out the 
relation between different development events of mustard crop and the environmental change through 
sowing dates variable and to minimize yield reduction by management practices. The sowing dates 
were:  i. 21 November, ii. 30 November, iii. 10 December and iv. 19 December. The management 
practices were: i. Low: 60-15-30-10 kg NPKS/ha, no irrigation, no weeding, no pesticide. ii. Medium: 
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80-25-60-20 kg NPKS/ha, one weeding at 21 DAE, two irrigations at rosset and flowering stages, 
spraying pesticides. iii. High: 120-35-90-30 kg NPKS/ha, one weeding at 21 DAE, two irrigations at 
rosset and flowering stages, spraying pesticides. The experiment was laid out in a Split-plot design 
with three replications. The sowing dates were assigned in the main plots and management practices 
were arranged in sub-plots. BARI Sarisha-15 was used as a test crop. Developmental events were 
badly affected on 10 December sowing and onward. Crop accumulated lower GDD in late sowing for 
different events. The minimum accumulated GDD of 40.65, 86.05, 161.45, 238.52, 256.85 and 630.28 
°C were observed for the events of emergence, first leaf, four leaves, first flowering, 50% flowering 
and maturity at 19 December sowing, respectively. Late sowing took minimum time from flowering to 
maturity (38 days) due to increased minimum temperature. Significantly the highest total dry matter 
(2.48 g plant-1) was recorded in 21 November sowing with high management practices which was 
identical with medium management practices at the same date of sowing and the high management 
practices at 30 November and 10 December sowing. The lowest total dry matter (0.87 g plant-1) was 
recorded at 19 December sowing with low management practices. Yield and yield contributing 
characters of mustard were varied under different sowing dates and management practices. The highest 
seed yield was recorded at 21 November sowing with high management practices (1556 kg ha-1). The 
lowest seed yield was obtained from 19 December sowing with low management practices (29.63 kg 
ha-1). Yield reduction was reduced to some extent in high management practices. At high management 
practices crop yielded 567 kg ha-1 at 19 December sowing. 

Effect of prevailing temperature on grain growth of lentil at different sowing dates 
A field experiment was conducted at RARS, Jessore during rabi season of 2013-14 under rainfed 
condition to find out the effect of sowing date and lentil variety on plant growth pattern and yield in 
varying moisture, temperature and day length. Five dates of sowing viz. 30 October, 10 November, 20 
November, 30 November and 10 December were used as treatment. Two lentil varieties namely BARI 
Masur-6 and BARI Masur-7 were used as planting materials. . It was laid out in split-plot design with 
three replications. The highest LAI (2.1) was observed from BARI Masur-6 at 10 November sowing 
and the highest dry matter accumulation (0.62 t/ha) was recorded from BARI Masur-7 at 30 October 
followed by BARI Masur-7 at 10 November sowing (0.61 t/ha). Delay sowing tended to decrease 
biomass production and distribution on leaf, stem and pod due to increasing temperature. Interaction 
effect of variety and sowing date exerted significant influence on yield and yield contributing 
characters of lentil. The highest plant population (192/m2) was observed in BARI Masur-7 at 10 
December.  The highest number of pods/plant (110) was observed in BARI Masur-7 at 10 November 
which was statistically similar to that of BARI Masur-6 (103/m2). The maximum1000-seed weight 
(18.60 g) was observed in BARI Masur-7 at 10 November. BARI Masur-7 at 10 November gave the 
highest seed yield (2.20 t/ha) which was statistically similar to that of BARI Masur-7 at 20 November 
(2.15 t /ha). The results suggested that the last week of October to first week of November would be 
the optimum time of sowing for lentil cultivation in relation to environmental factors. 

Influence of sowing date induced temperature on flowering and seed yield of french bean 
(phaseolus vulgaris l.) varieties 
The experiment was conducted at Agronomy research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur during rabi season of 2013-2014 to evaluate the flowering pattern and 
seed yield under different temperature induced from different sowing time. The treatments comprised 
four sowing dates viz. 25 November, 10 December, 25 December and 10 January and three varieties 
like BARI Jharsheem-1, BARI Jharsheem-2 and BARI Jharsheem-3. The experiment was laid out in a 
randomized complete block design (factorial) with three replications. The crop was fertilized with 120-
40-60 -12-3 N-P2O5-K2O-S-Zn /ha, respectively. Half of N and full doses of other fertilizers were 
applied at the time of final land preparation and the rest N was top dressed at 35 days after sowing 
(DAS). LAI values were significantly higher when sown on 25 November over delayed sowings. Total 
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dry matter (TDM) production increased gradually with the advancement of growth, TDM at 25 
November sowing was higher which was similar to 10 December sowing. The lowest LAI and TDM 
were found in 10 January sowing. Among the varieties, BARI Jharsheem-1 and BARI Jharsheem-2 
recorded significantly higher LAI at all of the growth stages except 20, 35 and 80 DAS. Dry matter 
production (g m-2) of all French bean varieties followed a typical sigmoid pattern with respect to time. 
Among the varieties, BARI Jharsheem-1 and BARI Jharsheem-2 accumulated significantly more dry 
matter at all stages except 20 and 35 DAS. Flowering duration at 25 November and 10 December 
sowings were longer due to low temperatures (Min. 8.85 – 9.39 0C and Max 23.19-25.610C) prevailed. 
On the contrary, 25 December and 10 January sown crop received high temperatures (Min. 9.98- 13.46 
0C and Max 26.24- 26.91 0C) that shorten the flowering period of French bean. Highest flowering 
period was obtained in BARI Jharsheem-2. 
The number of flowers plant-1 and number of pods plant-1 was increased up to 25 November sowing 
and thereafter it decreased with the delay of sowing dates. 25 November sowing  gave the highest 
number of flowers plant-1 (37.00),  pods plant-1 (8.61), seeds pod-1 (3.83),  higher 100-seed weight 
(26.98g) and seed yield (1518.11 kg ha-1) which was statistically similar with 10 December 25 
November sowing received lower day/night temperature that causes longer crop growth duration and 
ultimately produced more TDM which trans located to reproductive parts.  On the other hand, 25 
December and 10 January sowings received higher day/night temperature that hastened maturity and 
reduced TDM. The variety BARI Jharsheem-2 maximum number of flowers plant-1 (34.55) and pods 
plant-1 (8.51)  which was followed by BARI Jharsheem-1 while the minimum (28.75) value was 
observed in BARI Jharsheem-3. BARI Jharsheem-1 gave more number of seeds pod-1 (4.21). 
Significantly the highest 100- seed weight (33.52g) was recorded in BARI Jharsheem-3 and the lowest 
in BARI Jharsheem-2 (19.90g). The highest seed yield was produced by BARI Jharsheem-2 (1242 kg 
ha-1) which was statistically identical with BARI Jharsheem-1 (1179 kg ha-1). 

Salinity 
Effect of date of sowing on plant stands, growth and yield of cowpea in coastal area 
An experiment was conducted at MLT site Kuakata, Patuakhali in the Rabi season of 2013-2014 to 
verify the effect of cowpea varieties under different sowing dates in saline area of Patuakhali under 
farmers, field condition. Three treatments: Early sowing (15.Dec. 2013), Midterm sowing (25. Dec. 
2013), Late sowing (05. Jan. 2014) were evaluated. BARI Felon-1 was used as test crop. Plant spacing 
of 30 cm × 20 cm were maintained. Harvesting started from 02 April 2014. Weeding and other 
intercultural operation were done as and when necessary. Range of salinity levels in the experimental 
plots of cowpea was 4.02 -10.2 dS/m during the period of experiment. Higher seed yield (1.4 t/ha) of 
cowpea was produced from the early sowing. The lowest seed yield was recorded from late sowing. 
The results revealed that early sowing (mid December) would be the optimum time for cowpea in 
Patuakhali region.  

Study on sesame sunflower intermixed cropping in the southern districts of bangladesh 
Intermixed cropping of BARI Til 4 and BARI Surjomukhi 2 was conducted at MLT site, Kalapara, 
Patuakhali during Rabi season of 2013-2014 with to increase total productivity, in the southern area of 
Bangladesh. Five treatments: Sole sesame, One row Sunflower alternate with 2 rows sesame, One row 
sunflower alternate with 3 rows sesame, 100% sesame (broadcast) + 25% sunflower (broadcast) and 
75% sesame (Broadcast) + 25% sunflower (broadcast) were used in the study. Seeds were sown on 22 
January 2014. Harvesting was done on 25 April to 29 May 2014. Range of salinity levels in the 
experimental plots was 3.0 -10.54 dS/m during the period of experiment. Sole sesame gave the highest 
seed yield (1350 kg/ha). The sesame equivalent yield (SEY) was highest (1968 kg/ha) in one row 
sunflower alternate with 2 rows sesame and this combination also gave the highest benefit cost ratio 
(1.74). It might be concluded that one row sunflower alternate with 2 rows sesame would be the most 
profitable as compared to other treatment combinations.  
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Effect of post-flowering salinity and water stress on dry matter production and yield of soybean 
The experiment was conducted in a vinyl house of  Agronomy Division, Bangladesh Agricultural 
Research Institute Joydebpur, Gazipur, during rabi season of 2013 to find out the most senstive post-
flowering growth stage of soybean to salinity and water stresses. The treatments were; Control (T1), 
Salt stress with irrigated 100 mM NaCl at 4th to 6th weeks after emergence (T2), Water shortage 
(irrigated with 70% depletion of available soil water when wilting sign developed) at 4th to 6th weeks 
after emergence (T3). Salt stress with irrigated 100 mM NaCl at 6th to 8th weeks after emergence 
(T4), Water shortage  at 6th to 8th weeks after emergence (T5). Salt stress with irrigated 100 mM 
NaCl at 8th to 10th weeks after emergence (T6), Water shortage at 8th to 10th weeks after emergence 
(T7). Salt stress with irrigated 100 mM NaCl at 10th to 12th weeks after emergence (T8), Water 
shortage at 10th to 12th weeks after emergence (T9). The experiment was arranged in Completely 
Randomized Design (CRD) with 4 replications. BARI Soybean 6 was used as test crop. Shoot dry 
weight under salt stress was identical with control but under water stress significantly differed from 
control at 4th to 6th weeks after emergence. The results became reverse in terms of seed yield. The 
highest seed yield of 25.45 g plant-1 was obtained from control followed by water stress at 4th to 6th 
weeks after emergence (14.48 g plant-1) and both at the salt stress (12.85 g plant-1) and the water 
stress (12.75 g plant-1) at 10th to 12th weeks after emergence. The lowest seed yield of 4.40 g plant-1 
was obtained from salt stress imposed at 4th to 6th weeks after emergence. The minimum yield 
reduction was observed in water stress imposed at 4th to 6th after emergence (43.12%) which was 
followed by salt stress (49.52%) and water stress (49.90%) imposed at 10th to 12th weeks after 
emergence. The highest seed yield reduction was recorded in salt stress imposed at 4th to 6th after 
emergence (82.71%) followed by salt stress imposed at 6th to 8th weeks after emergence (78.27%). 
From the above findings, it may be concluded that 4th to 6th weeks after emergence of soybean was 
the most sensitive post- flowering growth stage to salt for seed yield. Both the salt stress and the 
water stress at 6th to 8th and 8th to 10th weeks after emergence also alarming for seed yield. 

Drought 
Response of garlic to drought stress at different growth stage 
The experiment was conducted at the research field at Joydebpur, and Ishurdi of the Bangladesh 
Agricultural Research Institute during rabi season of 2013-2014.Treatments consisted of four 
drought imposed (no drought, drought at 35 DAE, drought at 55 DAE and drought at 75 DAE and 
three varieties of garlic (BARI Rasun-1, BARI Rasun-2 and V3=BAU Rasun-1) laid out in a 
randomized complete block design (Factorial) with three replications. Drought had been imposed by 
withdrawing of irrigation water till wilting symptom appears and then reirrigated. Rainfall occurred 
about 42.00 mm at Joydebpur and 72.22 mm at Ishurdi during drought imposing periods. The 
spacing used was 10 cm x 15 cm using single clove per hill. Two pretreatment irrigations were 
given initially prior to imposing the treatments to enable the stands to be well established. Garlic 
cloves were on 23 November 2013 at Joydebpur and 30 November-2013 at Ishurdi. Fertilizers were 
applied at the rate of 100-152-165-20-4 kg/ha NPKSZn as urea, triple super phosphate (TSP), 
muriate of potash, gypsum and zing sulphate. Cowdung was applied at the rate of 5 t/ha. Half of N 
and all other fertilizers were applied at final land preparation. Remaining N was applied as top-
dressed at 25 and 50 DAE. Weeding and other intercultural operations were done as and when 
necessary. Drought stress showed significant influence on growth, yield contributing characters and 
bulb yield. The maximum plant height, leaf area index (LAI), total dry matter (TDM) were observed 
in no drought treatment compared to other treatments. Significantly the highest bulb yield (7.63 t/ha 
at Joydebpur and 8.78 t/ha at Ishurdi) was obtained from no drought treatment and the lowest (5.06 
t/ha at Joydebpur and 3.36 t/ha at Ishurdi) in drought stress at 35 DAE (4-leaf stage). Among the 
varieties BARI Rasun-2 gave maximum bulb yield (6.92 t/ha at Joydebpur and 6.86 t/ha at Ishurdi). 
The lowest yield 5.24 t/ha at Joydebpur was observed in BAU Rasun-1 and 5.63 t/ha at Ishurdi in 
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BARI Rasun-1. BARI Rasun-2 gave significantly the highest yield (8.15 t/ha at Joydebpur and 9.56 
t/ha at Ishurdi) in no drought condition among the treatment combinations. Reduction of bulb yield 
was observed 16.93 to 39.67% at Joydebpur and 13.58 to 64.93 at Ishurdi in different varieties under 
different drought condition.  

Effect of K- nutrition on water stress tolerance of soybean 
A field experiment was conducted at the research field of Agronomy Division, BARI, Gazipur 
during late-rabi season of 2014 to find out optimum dose of K which enables soybean plant to 
adapt to drought stress more efficiently. Six doses of K viz. control (native), 100% STB 
potassium, 125% STB potassium, 150% STB potassium, 175% STB potassium and 200% STB 
potassium and two levels of water regimes; Wc = no water stress (control) and Ws= water stress 
(Rainfed) were evaluated in the present study. BARI Soybean-6 variety was used as test crop. The 
experiment was laid out in a randomized complete block design (Factorial) with three 
replications. The spacing was maintained 30cm x 10cm. Fertilizers (except K) were applied at the 
rate of 24-30-15 kg/ha NPS as urea, triple super phosphate (TSP) and gypsum. Variation in 
potassium dose greatly influenced the growth and yield of soybean under both the water regimes. 
Drought stress showed significant influence on yield contributing characters and seed yield. 
Highest yield contributing characters was obtained in no water stress treatment with higher dose 
of K (200% STB of potassium) which was reflected on the seed yield. The highest seed yield was 
obtained from no water stress (control) plot when 200% of STB K was applied and it was 
statistically identical with that treatment when 175% of STB K was applied. Highest dose of K 
gave the highest yield under both water environments.  

Screening of grasspea genotypes against drought 
A field experiment of grasspea genotypes against drought stress was conducted during the period 
from November 2013 to March 2014 to select drought tolerant grass pea genotypes for drought prone 
areas. Thirty three (33) grass pea genotypes viz. BD 5253, BD 5260, BD 5261, BD 5262, BD 5263, 
BD 5264, BD 5265, BD 5267, BD 5268, BD 5269, BD 5270, BD 5271, BD 5272, BD 5273, BD 
5274, BD 5275, BD 5276,  BD 5278, BD 5279, BD 5280, BD 5281, BD 5282, BD 5284, BD 5285, 
BD 5286, BD 5288, BD 5291, BD 5313, BD 5317, BD 5316,  BARI Kheshari-1, BARI Kheshari-2 
and  BARI Kheshari-3 were evaluated in this study. The experiments were laid out in factorial 
randomized complete block design with three replications. The seeds were sown on 30 November, 
2013 maintaining row to row distance of 30 cm with continuous seeding. Fertilizers @ 23-18-20 kg 
ha-1 NPK were applied in the form of Urea, Triple super phosphate and Muriate of potash, 
respectively. All fertilizers were applied at the time of final land preparation. A light irrigation was 
given after sowing for uniform germination both for control and drought condition. The control plots 
were irrigated three times at 25, 45 and 65 days after sowing (DAS). Drought stress influenced on 
phenological characters, yield contributing characters and yield. Among the genotypes, BARI 
Kheshari-33, BD 5275, BD 5262, BD 5272, BD 5282, BD 5317, BARI Kheshari-2 and BD 5276 
performed better under irrigated as well as drought condition. The seed yield reduced in all the 
genotypes under drought stress condition (22.95 - 35.76%). The highest seed yield (1732 kg ha-1) was 
produced by genotype BARI Kheshari-3 followed by genotypes BD 5275 (1501 kg ha-1), BD 5262 
(1476 kg ha-1), BD 5272 (1306 kg ha-1), BD 5282 (1302 kg ha-1), BD 5317 (1287 kg ha-1), BARI 
Kheshari-2 (1260 kg ha-1)and BD 5276 and the lowest seed yield was obtained from genotype BD 
5269 (991 kg ha-1). Genotypes BARI Kheshari-3, BD 5275, BD 5262, BD 5272, BD 5282, BD 5317, 
BARI Kheshari-2 and BD 5276 were selected on the basis of stress tolerance index (STI >0.8) 
because they produced higher grain yield both in irrigated and drought stress condition. Genotypes 
BARI Kheshari-3, BD 5269, BD 5264, BD 5316, BD 5267, BD 5291, BD 5288 and BD 5281were 
selected on the basis of yield stability index which produced more than 70% relative seed yield under 
stress condition compared to irrigate condition. 
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Char land 
Effect of planting technique on tuber yield of potato at charland eco-system 
The experiment was conducted at farmers’ field of Golapnagar char at MLT sites of Bheramara under 
Kushtia district during Rabi season of 2013-14 to find out the tuber state (cut or non cut) along with 
spacing for higher yield of potato at charland eco-system and to compare farmers practice with 
recommended one. T1= Recommended system of planting (60 cm x 30 cm), T2=Single eye planting 
(30 cm x 10 cm), T3=Single eye double row zig zag planting system (10 cm/30 cm x 10 cm) and 
T4=half cut tuber planting (45 cm x 15 cm) was followed in the experiment. Chemical fertilizers were 
applied at the rate of 198-44-194-24-6-1.2 kg/ha of NPKSZn and B, respectively for T1 and T4 
treatments. On the other hand, it was 210-50-150-20-4-1.27 kg/ha of NPKSZn and B, respectively for 
T2 treatment and 220-60-160-30-5-2 kg/ha of NPKSZn and B, respectively for T3 treatment.  Half of N 
and full dose of other fertilizer were applied as basal. The rest of N was top dressed at 33-35 days after 
planting. The potato tuber was planted on 29 November, 2013. One weeding was done at 30 days after 
planting (DAE). The crop was irrigated in two times at 30 and 55 DAP. Ridomil gold, Dithane M-45, 
Acrobat MZ and Secure were sprayed at 38, 48, 68 and 75 days after planting. The crop was harvested 
on 8 to 11 March, 2014. The highest tuber yield (30.55 t/ha) and gross return (Tk 168025 /ha) as well 
as gross margin (Tk 49637/ha) were obtained from treatment T4 (Half cut tuber: 45 cm x 15 cm). 

Fertilizer management of hybrid maize at charland eco-system 
The experiment was conducted at char area, Mornea, Gongachara, Rangpur during Rabi 2012-13 and 
2013-14. Four fertilizer managements viz. T1 : Recommended dose (250-55-110-40-4-2 kg/ha 
NPKSZnB), T2 : AEZ based (196-36-75-30-2-1 kg/ha NPKSZnB), T3 : Soil test based (189-30-79-46-1.5 
kg/ha NPKSZn in 2012-13 and 188-45-107-27-4-1 kg/ha NPKSZnB in 2013-14) T4 : Farmer’s practicing 
dose (171-23-56-10-8-3 kg/ha NPKSZnB) were tested in RCB design with 3 replications. Seeds of 
hybrid maize (BHM-9) were sown on 6 December 2012 and 13 December 2013. Half of N and full dose 
of other fertilizer was applied as basal. Rest N was applied as top dress in two equal splits at 40 and 60 
days after sowing. Maize was harvested on 15 May 2013 and 28 May 2014. Two years result revealed 
that the recommended fertilizer dose gave better yield of maize which was statistically similar with soil 
test based fertilizer dose but the highest economic performance was observed in soil test based fertilizer 
management. The highest gross return (Tk. 1,11,000/ha and Tk.1,17,720/ha in 2012-13 and 2013-14, 
respectively) obtained from recommended fertilizer dose (T1) but highest gross margin (Tk.  50,168/ha in 
2012-13 and Tk. 57,728/ha in 2013-14) along with the highest BCR (1.89 in 2012-13 and 2.02 in 2013-
14) was obtained in soil test based fertilizer management (T3).          

Performance of garlic varieties at different sowing date in charland area of northern region 
An experiment was conducted at char area, Mornea, Gangachara, Rangpur during Rabi season of 2012-
13 and 2013-14 to find out suitable sowing date of garlic varieties for higher yield. Five sowing dates in 
main plot viz., S1:30 Oct, S2:15 Nov, S3:30 Nov, S4:15 Dec and S5:30 Dec and three varieties in sub plot 
viz., V1: BARI Roshun-1; V2: BARI Roshun-2 and V3: local were accommodated in this experiment. The 
fertilizers were applied at the rate of 120-60-160-40-4 kg/ha N P K S and Zn. Half of urea and all other 
fertilizer were applied as basal. Remaining urea was applied as top-dress in two equal splits at 25 and 50 
days after sowing. The highest bulb yield (5.53 t/ha) was obtained from BARI Roshun-1 which was 
statistically similar with local variety and the lowest bulb yield (4.76 t/ha) was recorded from BARI 
Roshun-2 at 2012-13 while in 2013-14, BARI Roshun-1 produced significantly the highest bulb yield 
(5.20 t/ha). In both the year, with the delay in planting time from 30 October yield was reduced 
gradually. The highest bulb yield (6.80 and 6.39 t/ha in 2012-13 and 2013-14, respectively) was recorded 
when planting was done on 30 October. The lowest bulb yield (3.22 t/ha and 2.99 t/ha in 2012-13 and 
2013-14, respectively) was obtained from 30 December planting. October 30 was the best planting time 
for all the garlic varieties in both the years. Early planting up to 15 November with BARI Roshun-1 
might be recomended for better yield of garlic in char area of northern region. 
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Fertilizer management of groundnut at charland eco-system 
The trial was conducted at the MLT site, Bhuapur, Tangail (AEZ-8) during  rabi 2013-14. The trial 
was laid out in RCB design with 3 dispersed replications. Four fertilizer doses viz., T1: 12-32-43-54-2 
kg ha-1 N-P-K-S-B (recommended fertilizer dose) T2: 47-38-25-15-0.5 kg ha-1 N-P-K-S-B (based on 
soil test). T3: 7-1-2-0-0-0 kg ha-1 N-P-K-S-B (farmer’s practice) and T4: Native Fertilizer dose 
(control) was tested on BARI Chinabadam-8. Half of nitrogen and full quantity of P K S B were 
applied at the time of final land preparation in the form of urea, triple super phosphate, muriate of 
potash, gypsum and boric acid, respectively. Remaining N were top dressed at flowering stage 
followed by irrigation. Effective pods plant-1, seeds pod-1, 1000 pod weight and pod yield of groundnut  
differed significantly under different fertilizer management T2 treatment (based on soil test) gave the 
highest number of effective pods plant-1 (19.13), number of seeds per pod (1.62), 1000- grain weight 
(566.33g) and pod yield (1.83 t ha-1), which was statistically similar with T1 treatment (recommended 
fertilizer dose). Gross return (Tk. 58,560 ha-1) gross margin (Tk. 29,055 ha-1) and BCR (1.98) were 
higher in soil test based fertilizer dose (47-38-25-15-0.5 kg ha-1 N-P-K-S-B).  

Performance of lentil varieties in the charland area of Tangail  
An experiment was conducted at the charland of Jamuna River under Bhuapur Upazilla of Tangail 
district (AEZ-8) during rabi season of 2013-2014 to find out suitable BARI developed Lentil variety 
for char land area of Tangail. Four high yielding lentil varieties viz. BARI Masur-3, BARI Masur-4, 
BARI Masur-5, BARI Masur-6 were tested against local variety. The experiment was laid out in RCB 
design with six replications. The plots were fertilized with 21-36-25-10 and 0.4 kgha-1 N P K S and B 
respectively. All the fertilizer were applied at the time of final land preparation in the form of urea, 
triple super phosphate, muriate of potash, gypsum and boric acid respectively. The seeds were sown on 
10 November 2013 in line. The crop was harvested on 27 February to 3 March, 2014. All BARI 
released lentil varieties were superior to local variety. Among these varieties, BARI Masur-6 produced 
the highest seed yield (1.52 t ha-1) which was 83.13% higher over local variety followed by BARI 
Masur-5 (1.24 t ha-1). The results revealed that BARI Masur-6, BARI Masur-5 would be suitable for 
charland of Jamuna River under Bhuapur Upazilla of Tangail (AEZ-8) district for getting higher yield. 

Waterlogging 
Growth and yield of maize varieties as influenced by waterlogging stress at different growth 
stage in kharif season 
The experiment was conducted at the research field of Agronomy Division, BARI, Joydebpur, Gazipur 
during the kharif season of 2013. The treatments consisted of five levels of waterlogging stress; W0= 
No waterlogged (control), W1= waterlogging at 4 leaf stage, W2= waterlogging at 8 leaf stage, W3= 
waterlogging in between tasseling and silking stage and W4= waterlogging at grain filling stage and 
nine varieties of  maize, viz. V1= BARI Hybrid maize-5, V2= BARI Hybrid maize-7 V3= BARI Hybrid 
maize-8, V4= BARI Hybrid maize-9, V5= Pacific-11, V6=NK-40, V7=C-555 V8=C-1921 and V9=C-
6485. The treatments were arranged in randomized complete block design with three replications. 
Each treatment within a plot consisted of nine rows of 3.0 meter long and maintained the spacing of 60 
cm x 20 cm. Fertilizers were applied at the rate of 250-50-100-40-5 kg/ha of NPKSZnB as urea, triple 
super phosphate, murate of potash, gypsum, zinc sulphate and boric acid. One third of N and all other 
fertilizers were applied at final land preparation. Remaining 2/3 of N was applied as top dressed in two 
equal split at 40 and 70 days after sowing (DAS). Maize varieties were sown on 16 March 2013. 
Waterlogging stress was imposed as per treatment and the water level was kept about 3cm above the 
soil surface. The water level was maintained by controlling irrigation in each growth stages for five 
days. The interaction effect of waterlogging stress and different varieties of maize showed significant 
influence on growth, yield contributing characters, grain and stover yield. The maximum plant height, 
leaf area index (LAI), total dry matter (TDM) and chlorophyll content were observed in no 
waterlogging treatment compared to other treatments. The highest grain yield (8.93 t/ha) was obtained 
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from C-1921 where no waterlogging was imposed and the lowest (0.53 t/ha) was observed in BARI 
Hybried maize-9 where waterlogging imposed in between tasseling and silking stage. Among the 
varieties C-1921, C-555 and NK-40 performed better when waterlogging imposed at grain filling 
stage. All hybrid varieties performed .poor at waterlogging between taselling and silking stages. 

Haor 
Fertilizer management of hybrid maize in haor areas 
A field study was conducted at Shingpur haor, Nikli upazilla in collaboration with OFRD, BARI, 
Kishoreganj during rabi season of 2013-2014 to find out suitable fertilizer doses for higher yield of 
BARI Hybrid maize-9. Five fertilizer doses viz., Recommended dose: N255 P50 K105 S23 Zn4 B1.5 kg/ha, 
Based on AEZ-22: N54 P15 K38 S10 Zn0.5 B0.5 kg/ha, Soil test based: N195 P43 K92 S18 Zn2 B1.38, Farmers’ 
practice: N60 P30 K60 S25 kg/ha, and Control (Native) were tested in this experiment. The experiment 
was laid out in a randomized complete block design with six dispersed replications. One third of 
nitrogen and full quantity of other fertilizers were applied at the time of final land preparation. Rest of 
nitrogen was applied in two equal splits as top dressing at 25-30 and 40-50 days after seeding. Yield 
and yield attributes of BARI Hybrid Maize-9 were significantly differed under different fertilizer 
doses in the haor area. Maximum number of cob/plant (1.13) grain per cob (576.7) was recorded from 
recommended dose which was statistically identical to other fertilizer treatments except based on AEZ-
22 and control treatment. The highest yield (7.55 t/ha) was found from recommended dose and the 
lowest (3.41 t/ha) from control. The highest gross return Tk. 120800/ha and gross margin Tk. 
55157/ha) was recorded in recommended dose. The results revealed that recommended fertilizer dose 
of N255P50K105S23Z14. B1.5 kg/ha might be suitable for hybrid maize at haor areas for getting 
higher grain yield. 



 
 
 
IRRIGATION 
Effect of irrigation levels on quality seed production of hybrid maize 
The experiment was conducted at the experimental field of IWM Division, BARI, Gazipur during 2012-
2013 and 2013-14 and at RARS Ishurdi during 2013-2014 to investigate the response of irrigation to quality 
seed production of hybrid maize. Parental lines of BARI Hybrid Maize-9 (BIL79 x BIL28) were sown in 
isolation (time) maintaining ratio of four female rows alternate with two male rows (4:2). Male rows were 
sown in two different dates for synchronization. Four levels of irrigation were selected for the experiment. 
The irrigation levels were T1: Two irrigations each at the vegetative (50-60 DAS) and grain filling (110-120 
DAS) stages T2: Two irrigations each at silking (80-90 DAS) and grain filling (110-120 DAS) stages T3: 
Three irrigations each at vegetative, silking, and grain filling stages, and T4: Four irrigations each at (20-25 
DAS), vegetative, silking, and grain filling stages. After taking yield contributing and yield data, the seeds 
of maize were stored to study the seed quality. The results showed that most of the parameters were higher 
in treatment T4. The treatment T3 gave the highest seed yield both male and female (6.92 t/ha) and (2.97 
t/ha) at Joydebpur in 2012-2013 and the treatment T4 gave the highest seed yield both male and female 
(8.79 t/ha) and (4.47 t/ha) at Joydebpur and (8.93 t/ha) and (6.01 t/ha) at Ishurdi during 2013-2014 
respectively. The highest germination and seed vigour were observed in treatment T4 in both the locations. 

Effect of irrigation on yield and quality of processing potato varieties 
This study was conducted at the research field of Irrigation and Water Management Division, BARI, 
Gazipur, to obtain more information about the effect of irrigation on yield and quality of BARI Alu-25 
(Asterix) and BARI Alu-28 (Lady Rosseta during the robi season of 2012-13 and 2013-14. There were 
six irrigation treatments, each replicated thrice in a randomized complete block design (RCBD). Furrow 
irrigation method was used. Yield of tubers increased with irrigation rate as a result of more tubers per 
plant and large tubers but the percent of malformed tubers also increased. The variety BARI Alu-25 
along with three irrigations each at, stolonization, tuberization, and bulking stage and the other one two 
irrigations each at, stolonization or tuberization along bulking stage were found better to produce the 
highest yield than other treatments in the first year. In contrast, in the next year, two irrigations i.e., 
stolonization or tuberization and bulking stage were found better yield than other interactions. The 
stolonization and tuberization stages were the critical stage to irrigation for processing potato cultivation. 
BARI Alu-25 produced higher yield and biomass than BARI Alu-28. The highest WU (169.34 mm) and 
WP and the (31.72 kg/m3) were found in treatment V1T6 and V2T2 in the first year whereas in the next 
year, highest WU (190.74 mm) and WP (24.42 kg/m3) were found in treatment V1T6 and V2T2. 
Treatments soil moisture variation within two varieties was more in the next year compared to the first 
year. BARI Alu-28 produced maximum canopy coverage than BARI Alu-25. Financial feasibility of 
BARI Alu-25 along with two irrigations i.e. (stolonization and bulking stage) was found better than other 
treatments. BARI Alu-25 is suitable for producing French fry and BARI Alu-28 is suitable for chips. The 
variety BARI Alu-28 with two irrigations given each at tuberization and at bulking stage was found 
better quality (considering TSS, Specific gravity, DM, and Starch) than other treatments.  

Effect of deficit irrigation on growth and yield of sunflower 
This experiment was conducted at the research field of Irrigation and Water Management Division, 
BARI, Gazipur, and ARS, Banarpota, Shatkhira during the rabi season of 2013-2014 with sunflower 
variety BARI Surjomukhi-2. There were nine irrigation treatments, each replicated thrice in a 
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randomized complete block design (RCBD) with additional spare plot. Furrow irrigation method was 
used. FI up to 100% FC, DI up to 80% and 60% FC at vegetative and pre-flowering stage were 
produced highest yield for both locations. Water productivity was highest at DI up to 60% FC at 
vegetative and pre-flowering stage. Flowering stage was the critical stage for sunflower cultivation. 
Similarly, water productivity was found better in treatments FI up to 100% FC, DI up to 80% and 60% 
FC at vegetative and pre-flowering stage than others treatments. The soil salinity at vegetative and 
flowering stage was found highest in treatments FI up to 100% FC, DI up to 80% and 60% FC at 
vegetative and heading stage than other treatments at Satkhira. The highest canopy coverage of about 
78% was found in treatment FI up to 80% FC at vegetative and heading, and DI up to 60% FC at 
Vegetative, pre-flowering and heading stage and the lowest was found in treatment DI up to 60% FC 
at Vegetative and pre-flowering stage at Gazipur. Financial profitability of BARI Surjomukhi-2 was 
found better at Satkhira than Gazipur. 

Effect of deficit irrigation and mulch on onion seed production 
The effect of deficit irrigation and mulch on seed yield, water use and water productivity of onion was 
studied through a field experiment conducted during 2012 - 2013 and 2013 - 2014 of rabi season at the 
experimental field of Bangladesh Agricultural Research Institute, Gazipur. Eight treatments 
comprising of four levels of irrigation regimes (irrigating up to 40, 60, 80, and 100% soil moisture 
deficit (SMD)) and two levels of mulching (no-mulch and rice straw) were tried. Surface irrigation 
was used and the crop was planted on beds. Water applied per irrigation, soil moisture contents before 
and after irrigation was monitored throughout the season while the growth, yield parameters and yield 
of onion seed were recorded. Deficit irrigation and mulch had significant effect on yield of onion seed. 
The seed yield ranged from 1040 to 1566 kg/ha in the first year and from 1082 to 1623 kg/ha in the 
second year, with minimum in treatment of 40% DSM without mulch and maximum in full irrigated 
mulch treatment. The seed yields of the treatments irrigated up to 80% DSM were not statistically 
different from those that were fully irrigated (up to100% DSM). Analyses of results showed that 
irrigating onion up to 40% DSM reduced seed yield by about 30%. Applying water up to 60% of DSM 
caused a yield reduction of about 19%. However, irrigating onion up to 80% of DSM reduced seed 
yield by less than 4%. Results also revealed that water use of onion crop were largely influenced by 
the depths of water applied rather than mulching. On average, total water use ranged from 177 to 262 
mm with minimum in mulch treatment of 40% DSM and maximum in full irrigated treatment. Total 
water used by the mulch treatments was only 5.08% lower than that of the non-mulched treatments. 
While difference in total water applied between mulched and non-mulched treatments was 7.2%. 
Mulching with rice straw did significantly improve the water productivity of the onion seed crop. The 
water productivity was found to be the highest (0.71 kg m-3) in the mulched treatment that received 
irrigation up to 80% DSM with total water use of 220 mm.  This treatment also produced near to the 
highest yield with 22% saving of irrigation water. BCR obtained under deficit irrigated (up to 80% 
DSM) mulched treatment (5.17) was comparable with that of full irrigated-mulched treatment (5.21). 
Therefore, in terms of yield, water saving and economics, irrigating up to 80% DSM with mulch gave 
the best result for seed production of onion.    

Determination of crop co-efficient values of garlic by lysimetric study 
An experiment was conducted during November to March of 2013–2014 to determine the water 
requirement and crop coefficient of garlic using a drainage lysimeter. A reference evapotranspiration 
(ETo) was simulated with a software, CROPWAT, during garlic growing season. Results showed that 
crop coefficient values (Kc) at initial, development, mid-season and late season stages were 0.51, 0.87, 
1.04 and 0.61, respectively. Though these locally determined values of garlic were differed marginally 
with that determined by researchers for other regions of the world, but it was comparable. This might 
be due to the effect of local soil and temperature as well as crop variety on crop ET. However, locally 
determined values are always preferred to the generalized values for the estimation of crop ET.   
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Effect of irrigation on the yield and quality of litchi 
The study was conducted at RARS, Hathazari, Chittagong and RARS, Ishwardi, Pabna during 
2013-2014 to determine the effect of irrigation on yield and quality of litchi as well as to identify 
the critical growth stages to irrigation. In Hathazari, yield and yield contributing characters varied 
significantly among the treatments. The litchi yield ranged from 16.18 kg/plant to as high as 42.34 
kg/plant. The lowest yield (16.18 kg/plant) was obtained from the T1 (Non- irrigated tree) and the 
highest yield (42.34kg/plant) was found from T4 (irrigated at flowering and fruit setting stages). 
The highest amount of irrigation water (384 mm) was used by the highest yielded treatment. The 
economic return/tree was also the highest (Tk. 2944) from the irrigated trees (T4).In Ishurdi, The 
litchi yield ranged from 22.19 kg/plant to as high as 48.51 kg/plant. The lowest yield (22.19 
kg/plant) was obtained from the T1 (Non- irrigated tree) and the highest yield (48.51 kg/plant) was 
found from T4 (irrigated at flowering and fruit setting stages). The highest amount of irrigation 
water (334 mm) was used by the highest yielded treatment. The economic return/tree was also the 
highest (Tk. 10350) from the irrigated trees (T4).  

Response of different levels of irrigation and mulching to bitter gourd cultivation 
An experiment was conducted at the research field of Irrigation and Water Management (IWM) 
Division, Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur during the 
kharif-1 season of 2013 and 2014 to find out the interval and quantity of irrigation water 
required with mulch and without mulch for the potential yield of bitter gourd. Eight different 
irrigation options with mulch and no mulch were used to see their effects on the yield of bitter 
gourd. The highest yield (15.31 t/ha and 5.09 t/ha) was obtained from treatment T6 which 
received 4 and 3 irrigations at 14 days interval with mulch in the 1st and 2nd year, respectively 
followed by the treatment T7 (13.13 t/ha) irrigated at 21 days interval with mulch receiving 3 
irrigations in the year 2013 and the treatment T8 (4.40 t/ha) irrigated at 28 days interval with 
mulch receiving 2 irrigations in the year 2014.The lowest yield (6.07t/ha and 2.10 t/ha) was 
obtained from treatment T4 (28 days interval without mulch) in the year 2013 and 2014, 
respectively. The seasonal water used by the high yielded treatment (T6) were 220 mm and 260 
mm during the 1st and 2nd year respectively. The non-mulched treatments received higher 
amount of water use than mulched treatments. The highest BCR also obtained from the treatment 
T6 irrigated at 15 days interval with mulch. 

Growth, yield and water productivity of garlic under sprinkler irrigation 
A field study was conducted in the experimental field of IWM Division, BARI, Gazipur during 
November to March of 2013 – 2014 to investigate the effect of different irrigation regimes on 
growth, bulb yield and water use pattern of garlic under sprinkler irrigation systems. The water – 
yield relationship has been developed for garlic with different irrigation regimes under sprinkler 
irrigation to quantify crop water productivity functions (CWPF) for optimum use of irrigation 
water. Seven irrigation regimes were: T1 - Surface irrigation where crop was irrigated at 20 days 
interval; T2 – Sprinkler irrigation at 40% of ETo; T3 – Sprinkler irrigation at 60% of ETo; T4 – 
Sprinkler irrigation at 80% of ETo; T5 – Sprinkler irrigation at 100% of ETc; and T6 – Sprinkler 
irrigation at 120% of ET0. Marginal water productivity (MWP) and elasticity of water 
productivity (EWP) were calculated using the relationship between bulb yield and seasonal 
evapotranspiration (SET). A continuous increasing trend in growth parameters and yield was 
recorded with the increase in SET up to 100% ET0. However with further increase in SET the 
same was decreased. Though SET requirement for maximum yield (9.10t/ha) was 254 mm but the 
highest water productivity (WP) of 3.76 kg/m3 was achieved with relatively low SET of 211 mm, 
respectively. In terms of bulb yield and WP, sprinkler irrigation found superior over the surface 
(conventional) one. Sprinkler irrigation with 100% ETo found most suitable for bulb yield of 
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garlic. However, WP was found the highest in sprinkler irrigation with 80% ETo and after that 
declined with the increase in ETo. Hence, in water constraint situation, 80% ETo would be the 
most appropriate irrigation level for garlic production with sprinkler irrigation system. This study 
also confirmed that critical levels of SET needed to obtain maximum bulb yield or WP, could be 
obtained more precisely from the knowledge of MWP and EWP. 

Performance study of alternate wetting and drying furrow irrigation for tomato cultivation 
The field experiment was conducted at Gazipur during the rabi season of 2013-2014 to assess a new 
irrigation method of alternate wetting and drying furrow irrigation (AWDFI) for tomato cultivation. 
Irrigation was applied through three ways of furrow: alternate wetting and drying furrow irrigation 
(AWDFI), fixed wetting and drying furrow irrigation (FWDFI) and traditional furrow irrigation 
(TFI). Each irrigation method was divided into two irrigation levels of 100% field capacity (FC) and 
80% FC at each application. The results of the study showed that marketable yield and dry matter in 
AWDFI was slightly lower compared to TFI, but better than FWDFI when irrigated with 100% FC. 
The marketable yield was higher in AWDFI than that of FWDFI and TFI when irrigated with 
amounting to 80% FC. The most important result was that AWDFI saved irrigation water by 37.74% 
and 33.87% compared to TFI without significantly reduction in yields at the irrigation level up to 
100 % and 80% FC, respectively. Field water use efficiency was higher by 34.15% and 37.41% in 
AWDFI system than that of TFI when irrigated with up to 100% and 80% FC, respectively. The 
quality of tomato was almost similar among the treatments. The benefit-cost ratio and unit 
production cost (Tk per kg of tomato) of the treatment AWDFI was attained similar to the treatment 
of TFI when irrigated with 100% FC. In AWDFI, benefit-cost ratio was viewed greater and unit 
production cost was attained lower compared to TFI and FWDFI, respectively when irrigated with 
80% FC. However, AWDFI is a way to save water for tomato production. This new method may be 
feasible in drought prone areas where water is limited for irrigation, and further study is required to 
confirm the results.  

Development of nutrient and water management package for summer tomato cultivation under 
controlled environment 
Fertigation was found technically and economically feasible for tomato cultivation in winter as well as 
in summer season. Use of different levels of micronutrients had a significant effect on the yield and 
fruit quality of tomato. Considering this hypothesis, this experiment was undertaken with different 
levels of fertilizers under drip irrigation to develop a nutrient and water management package for 
summer tomato (BARI hybrid tomato-8) cultivation in sandy clay loam soils of BARI, Gazipur during 
kharif-II season of 2012 and 2013. Three levels of fertilizers, i.e. N100 P55 K120 B1.0 Zn4.0 Mg4.0 kg/ha, 
N100 P70 B2.0 Zn6.0 Mg8.0 kg/ha and N100 P55 K120 kg/ha (control) were considered under drip irrigation 
applied at 2 days interval. The treatments were arranged with mulch and without mulch. Rice straw 
was used as a mulching material. The treatment (T4) with fertilizer doses N100 P55 K120 B1.0 Zn4.0 Mg4.0 
kg/ha with straw mulch produced the highest marketable yield of summer tomato (40.98 t/ha and 
33.02 t/ha) with minimum cull yield in both the years. The lowest yield (30.96 t/ha and 24.85 t/ha) was 
obtained from the treatment T3 having no micronutrients and mulch use. All the mulched treatments 
received 297 mm and 289 mm of seasonal water whereas the non-mulched treatments received 315 
mm and 338 mm of seasonal water in the 1st and 2nd year, respectively. The highest average BCR 
(3.81) was found in high yielding treatment T4 in both the years. 

Performance of fertigation system on strawberry cultivation 
The interactive effects of irrigation and fertilizer on the yields of advanced strawberry line FA-016 
were assessed at the central research station, Joydebpur during rabi season of 2013-2014. Two drip 
irrigation levels i.e., drip irrigations at two and three days interval, and three fertilizer doses 
(N110K100P40S25kg/ha, N75K75P40S25 kg/ha and N50K50P40S25 kg/ha) were tested. Soluble fertilizers like 
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urea and muriate of potash were applied with water through drip irrigation system. Fertigation was 
done in 4 (four) times at different growth stages. The cumulative effects of irrigation water and 
fertilizer revealed that the moderate fertilizer dose (N75, P40, K75, and S25 kg/ha) and 2 days interval of 
irrigation produced the highest yield (12.63t/ha) of strawberry. While highest yield was obtained at an 
irrigation interval of 2 days, total soluble solids and percentage of total sugar was highest (7.7 and 
5.20% respectively) in treatment T1 where strawberry plants were irrigated at 3 days interval with a 
fertilizer dose of N110, P40, K100, S25 kg/ha. The seasonal water use varied from 15.68-21.30 cm 
throughout the growing period under normal rainfall conditions. The highest net return and benefit-
cost ratio was achieved with the moderate fertilizer dose of N75, P40, K75, S25 kg/ha with irrigation 
application at 2 days interval. 

Growth, yield and quality of mandarin and sweet orange as influenced by different methods and 
levels of irrigation 
The experiment was conducted at RARS, Akbarpur, Moulovibazar on existing orchard to 
investigate the growth, yield and quality of orange and sweet orange as influenced by different 
methods and levels of irrigation from December 2012 to April 2013 and 2014.  Kamla lines 26, 27 
and BARI Malta-1 wer e used as the test crops . The experiment was conducted with 6 years old 
plants with the same plantation. The   four treatments were distributed in a randomized complete 
block design with four replications. The plant spacing was 4 m x 4 m for mandarin and 3.5 m x 
3.0 m for sweet mandarin. The treatments were T1: Rain fed, T2: Irrigation applied at 10 days 
interval by ring basin method, T3: Irrigation applied at 15 days interval by ring basin method, T4: 
Irrigation applied through drip system at 3 days interval. Measured amount of water was applied 
to each plant at several intervals to maintain the soil moisture content in the root zone up to field 
capacity. In irrigated mandarin and sweet mandarin, plants growth showed more vigorous than 
non-irrigated plants. The result revealed that most of the parameters were higher in treatment T4 
where drip irrigation was applied. The highest and the lowest yield of mandarin 756 kg/ha and 
310 kg/ha were obtained by treatment T4 and T1, and in sweet orange 4721 kg/ha and 795 kg/ha, 
respectively  was obtained by treatment T4 and T1. Drip irrigation treatments resulted in higher 
IWP ( 3.40 kg/m3 for mandarin and 5.29 kg/m3 for sweet orange) with minimum value in 
comparison to that with ring basin irrigation (1.66 kg/m3 for orange and 2.28 kg/m3 for sweet 
mandarin). The higher BCR was also observed in treatment T4. 

Growth and yield of sweet orange as influenced by timing of fertilizer application and method of 
irrigation 
This study was carried out at the experimental field of IWM Division, BARI, Gazipur to determine 
the appropriate timing of fertilizer application and the irrigation method on the growth yield of 
sweat orange. The experiment was designed with five treatments replicated in five. The treatments 
were: T1 = Rainfed (normal practice), T2 = Irrigation at 10 days interval by ring basin method 
(November-May) with recommended fertilizer applied two times in a year, T3 = Irrigation at 15 days 
interval by ring basin method (November-May) with recommended fertilizer applied four times in a 
year, T4= Drip irrigation at five days interval (November-May) with fertilizer application at two 
months interval, T5 = Drip irrigation at five days interval (November-May) with fertilizer 
application at once in a month. Results of this study indicated that the height and stem diameter 
were not observed significantly difference among the treatments. But, they were found greater in 
treatment T4 with drip irrigation at five days interval with fertilization at two months interval than 
that of other treatments. The first bearing has been started among the treatments from the current 
season. However, this is the on-going study. It would be concluded after the completion of the 
experimental cycles. 
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Impact of irrigation water salinity on growth, yield and water use of wheat 
Water and soil salinity is a determining factor for crop growth and yield. A field experiment was 
conducted at the experimental field of IWM division of Bangladesh Agricultural Research Institute, 
Gazipur during December- March, 2013-2014 to investigate the effect of irrigation water salinity on 
the growth, yield components and yield of Boro rice. Irrigation with four fixed levels (4, 7, 10 and 13 
dS/m) and one varying levels (salinity increased as plant grow older) of saline water were compared 
with fresh water (<0.5 dS/m) irrigated (control) treatment.  All the growth and yield components were 
negatively affected by irrigation with different levels of saline water. The decreases of growth and 
yield parameters were not significant up to the salinity of 7 dS/m. Beyond this, a strong negative effect 
was observed on almost all growth and yield contributing parameters like plant height, rooting density, 
leaf area index, spike length, spikelet per spike, number and weight of grain per spike, 1000- grain 
weight and biomass yield. In all cases, the highest values were recorded in control and the lowest were 
recorded in higher level of salinity (13 dS/m). Irrigation with saline water of 4 dS/m and fresh water 
gave identical results in term of growth, yield and yield contributing parameters. The highest grain 
yield (4.33 t/ha) was found in the control treatment while the lowest (2.83 t/ha) was found in the high 
salinity treatment.  Compared to the low salinity level, medium (10 dS/m) and high salinity (13 dS/m) 
levels reduced the grain yield by 6.61 and 12.83% and biomass yield by 20.1 and 33.0%, respectively. 
Where as varying level of salinity reduced the grain yield only by 4.63% and biomass yield by 
6.16%. The water use by the crop ranged from 204 to 258 mm with maximum in no salinity stress 
treatment and minimum in high salinity stress treatment. Applying varying level of salinity gave 
almost similar results in terms of growth, yield and yield components with 7 dS/m salinity level. 
This treatment gave high water productivity of 1.7 kg/m3 with 223 mm of total water use. Therefore, 
irrigation with low saline water at the early growth stages and higher salinity water at the later 
stages might be a good option for growing wheat in saline environment. 

Response of wheat to supplemental irrigation with saline water in coastal areas 
An experiment was conducted at the Agricultural Research Station, Benerpota, Shatkhira; 
Bangladesh Agricultural Research Institute during rabi season of 2013-2014 to investigate the 
response of wheat to supplemental saline water irrigation in coastal areas of Bangladesh. Two 
different sources of saline water, viz., best available fresh groundwater (BAW) and canal water, 
was used for irrigating wheat. Three irrigations given at crown root initiation (CRI), booting, and 
grain filling stages with BAW (T1, control); two irrigations given at CRI, and booting stages with 
BAW (T2); one irrigation at CRI stage with BAW (T3); three irrigations at CRI and booting stage 
with BAW, and at grain filling stages with moderately saline canal water (T4) were applied in the 
study. Wheat was irrigated using BAW and moderately saline canal water according to the 
treatments. Irrigation water with salinity level ranging from 2.8 to 4.3 dS/m for BAW 
(groundwater) and 4.6 to 6.4 dS/m for canal water did not significantly influence plant population 
per square meter, number of filled and unfilled spike per square meter, number of grains per 
spike, and 1000-grain weight. On the other hand, soil salinity had significant effect on plant 
height, number of spikelet per spike, grain and straw yield of wheat. Slight variations in grain 
yield among different treatments implied that irrigation water salinity had non harmful effects on 
growth and yield attributing characters of wheat. The highest grain yield (4.30 t/ha) was obtained 
from three irrigations with BAW (T1) while the lowest was achieved from treatment T3 where one 
irrigation at CRI stage was applied with BAW. The results also revealed that canal water (salinity 
level of 4.6 to 6.4 dS/m) irrigation at grain filling stage should be avoided for optimum 
production of wheat though BARI Gom-25 can still produce a reasonable grain yield. 
Groundwater in the study area was marginally saline (2.8 to 4.3 dS/m) and could be used to meet 
crop water requirement.  
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Performance of advanced wheat genotypes under different levels of salinity 
This study was conducted in plastic pots at BARI, Gazipur during 2012-2013 and 2013-2014, 
respectively. 8 (eight) wheat genotypes and 2 (two) varieties were considered for trial during 2012-
2013. 4 (four) levels of salinities i.e. 4dS/m, 8dS/m, 12dS/m and 16dS/m were considered for 
irrigation water. Among the ten genotype/varieties, 5 (five) of them i.e. BARI Gom-25, BAW-1146, 
BAW-1147, BAW-1150 and BAW-1157 performed well upto salinity of 12dS/m in the first year. 
These 5 (five) genotypes may be considered for further trial for screening best one against salinity in 
2013-2014. During 2013-2014, among the four genotype/varieties, 2(two) of them i.e., BAW-1147and 
BAW-1157 performed well upto salinity of 12dS/m. BAW-1146 was not considered for trial due to the 
non-availability of the seed. 

Effect of municipal wastewater irrigation with different doses of fertilizer on yield and biological 
quality of leafy vegetables 
An experiment was conducted at the sub-urban area of Rajshahi city during February−May, 2014 to 
determine the appropriate fertilizer dose for cultivation of leafy vegetables (e.g.,Indian spinach ),  
and to evaluate the microbiological quality of vegetables under municipal wastewater (as referred to 
wastewater) irrigation. The experiment consisted of five treatments−25, 50, 75 and 100% 
recommended fertilizer dose (RFD), in combination with irrigation by wastewater, and 100% RFD 
in combination with irrigation by fresh water, as control. In general, harvest was found higher in the 
wastewater-irrigated plot with higher doses of fertilizer. Application of 50% RFD in combination 
with wastewater produced statistically identical crop attributes and fresh yield with that of 
application of 100% RFD in combination with irrigation by fresh water, indicating that 50% of 
fertilizer requirement can be minimized by irrigating with wastewater without any compromise in 
the yield. Increase in fertilizer dose to 75% RFD or 100% RFD had little effect on increasing the 
yield. A high bacterial contamination with fecal coliforms, total coliforms, total bacterial aerobic 
counts and Escherichia coli was observed in fresh Indian spinach irrigated with municipal 
wastewater. However, the crop was not contaminated with pathogenic bacteria of the Salmonella 
species. Therefore, the hygienic aspects of wastewater irrigated crops, especially for vegetable 
crops, require more attention to sanitary problems. 

Assessment of climate change impact on wheat and maize production in Bangladesh using 
infocrop model 
Climate has been changing due to natural forcing. Climate factors such as temperature, rainfall, 
atmospheric carbon dioxide, solar radiation, etc. are closely linked with agricultural production. 
Rice, wheat and maize production would be major concern in recent years due to changing 
climatic conditions. Simulation study has been conducted to assess the climate change impacts on 
wheat and maize production in the major wheat and maize growing areas of Bangladesh and the 
effects of climate changes on the yield of wheat and maize have been assessed using crop growth 
model InfoCrop. The simulation was carried out to predict the yields of wheat and maize under 
different climatic trends of temperature and carbon dioxide concentration. The effect of 
temperature on the yield of wheat that is negative while of CO2 is positive but temperature plays 
dominant role. Prediction was also made to predict the climate change impacts of wheat yields 
based on historical and IPCC climate change scenarios. From the simulation studies, it is found 
that wheat yield decreases from 3438 kg/ha in 2020 to 3125 kg/ha in 2050 and from 3358 kg/ha in 
2020 to 2850 in 2050 kg/ha for historical and IPCC climatic change scenarios, respectively in 
Dinajpur region of Bangladesh. For this period the wheat yield decreases by 9.1% for historical 
trend and decreases by 15.12% for IPCC trend. 
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Co-ordinated project on water management for enhancing crop production under changing 
climate: BARI component 
The project work was coordinated by BARC and funded by SPGR, NATP, BARC. Several 
experiments were conducted under this project from 15 June 2011 to 30 June, 2013 and it was 
conducted at three study regions (Dinajpur, Rajshahi and Chittagong). The information generated 
through this project works are given below: 
• In general, temperature and humidity have an increasing trend all over the country. Temperature is 

increasing a rate of 0.003 (in May) to as high as 0.060 oC/year in February and March, while 
relative humidity is increasing at a rate of 0.209 to 0.468 %/year.  

• Both sunshine and wind speed in major months has decreasing trends. The decreasing trends of 
sunshine are higher during the winter months and lower during the monsoon. While wind speed 
decreasing at a rate of 0.074 to 0.145 m/sec. If this trend prevails wind speed will be nil in several 
months (March - April) of the year in 2040.  

• There are some regional variations in the monthly rainfall trends and the inter-annual variability in 
rainfalls for most months is found to be increasing. In general, the trend of rainfall at Dinajpur and 
Rajshahi is decreasing but the trend is different at Chittagong.  

• AWD method up to 20 cm below ground surface was more effective and suitable for irrigated rice 
cultivation in terms of yield, water productivity and water saving. Like Boro rice, AWD method can 
also be used for T.Aman cultivation as an indicator of when to irrigate.  

• Researchers recommended irrigation schedule gave better result in term of yield for most of the 
non-rice crops such as wheat, maize, potato, tomato, mustard, etc. But for potato cultivation at 
Godagari, Rajshahi, recommended irrigation was inadeaquate to obtain higher yield. 

• Cropping patterns T.Aman-Potato-Maize at Dinajpur, T.Aus - Tomato - Boro at Rajshahi, T.Aman - 
Potato - Boro were found to be the best in terms of economic return. 

• Both surface and ground water was found to be suitable for irriagtion in study areas. 
• On average, cropping intensity increased by 11.87%, land productivity by 12.5 -22% and water use 

efficiency increased by 14.49 - 21.39%. 
• About 50% farmers are aware of the improved water management technology, with 44% in AWD 

method and about 56% in irrigation scheduling of non-rice crops. 
At Dinajpur, GWT is declining at a rate of 0.217 m/yr except in one well where it is increasing at a 
rate of 0.002 m/yr. In Chittagong region, both declining rate (0.346 m/yr) and increasing rate (0.179 
m/yr) was observed. But in Rajshahi region, a declining trend was observed in all observation well 
studied at a rate of 0.056 - 0.462 m/yr.  
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Development and performance evaluation of an axial flow pump 
An axial flow pump was designed and fabricated at Farm Machinery and Postharvest Process 
Engineering Division, Bangladesh Agricultural Research Institute, Gazipur during 2012-13. The pump 
was modified to improve its performance during 2013-14. The pump was tested at the vertical lift of 
1.2 m, 2.0 m, 3.0 m and 4.0 m and at the pump speed of 1200, 1300 and 1400 rpm. The discharge and 
fuel consumption increased with the pump speed. But discharge decreased and fuel consumption 
increased with the lift. The highest discharge (51.52 L/s) was obtained at the lift of 1.2 m and pump 
speed of 1407 rpm. The lowest discharge (24.65 L/s) was obtained at the lift of 4.0 m and pump speed 
of 1296 rpm. The pump could not be operated above the speed of 1500 rpm due to the overload of the 
12.5 hp engine. Water power increased with the increase of pump head as well as pump speed. During 
the test, there were some problems identified such as improper shaft alignment, narrow impeller 
housing, packing leakage etc. This experiment may be continued to the next year for improvement of 
the pump for its better performance. 

Development and performance evaluation of a mini oil expeller 
An oil expeller was designed and fabricated at the workshop of the Farm Machinery and Postharvest 
Process Engineering Division of Bangladesh Agricultural Research Institute, Joydebpur, Gazipur 
during the period of 2013-2014. The expeller was made of locally available mild steel. Overall 
dimension of the expeller was 1640 m×560 m×985 mm. Four kilograms of mustard (BARI Sharisha-
15) was expelled per batch. The average engine and machine speeds were 1166 and 35 rpm, 
respectively. Average 1.34 kg of oil (crude) was obtained from 4.0 kg of mustard. Oil recovery was 
33.50%. The expelling capacity of the oil expeller for mustard was 7.30 kg/h. During operation of the 
machine some problems were observed. Stop of engine at lower speed and slippage of belt during 
running were the major problems. The machine my be modified with a gear box to avoid belt pulley 
system and tested for small and large sizes of oil seeds in the next year. 

Design and development of a power tiller operated multi-row weeder for wheat 
A power tiller operated multi-row weeder was designed and fabricated at Farm Machinery and 
Postharvest Process  Engineering Divisional workshop, BARI, Gazipur in 2012-13 for weeding of 
wheat. The weeder was compared with other available weeders namely BARI drylandweeder, hand 
spade and conventional weeding by using khurpi for wheat to find its performance during 2013-14. 
The power tiller operated multi-row weederobtained the higher field capacity (0.123 ha/h) was found. 
Most at was the efficient tool for weeding, particularly in view of time taken in operation followed by 
BARI drylandweeder (0.023 ha/h), hand spade (0.012 ha/h) and khurpi (0.003 ha/h). In spite of higher 
percentage plant damage (4.63%) was done by the power weeder but it has not significant effect on 
crop establishment. Whereas the cost of weeding was found the lowest (1073 Tk/ha) compared to 
other weeding tools. Improvement is required for convenient operation of the weeder. 

Design and development of a coffee pulper 
The most laborious part of the coffee processing is the pulping or removal of outer skin of the coffee 
cherry. The first step of coffee processing afterharvesting beans and beans are taking out from riper 
cherries A drum type coffee manual pulper was developed in Farm Machinery and Postharvest Process 
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Engineering Division (FMPE) of Bangladesh Agricultural Research Institute, Gazipur during 2012-
2013. The pulper was made of locally available materials. The clearance between the drums was 3-5 
mm and it is adjustable with a knob so that it can pulp the coffee cherries of any size. The pulper was 
tested during 2013-2014 in the laboratory of FMPE Division, BARI, Gazipur and field test was done 
atHill Agricultural Research Station, Khagrachari with the fresh ripe coffee cherries. On the basis of 
last year experience small modification in design was done. The capacity of the pulper was found 
23.08 kg/h. The performance of the pulper was good.Separation of pulped beans from the skins has to 
done manually. To provide screening facility and higher capacity further research will be needed.  

Development of a power tiller operated potato harvester 
A Power tiller driven potato harvester has been developed with locally available materials in Regional 
Wheat Research Centre, BARI Rajshahi 2013-14. It is a semi-automatic digging machine. Potato 
harvester acts as digs the potato beds, rotating flat conveyer belt carry loose soil with potatoes and its 
high speed rotation separate the potato tubers from soil. Finally; pick up the exposed tubers from the soil 
surface by hand. The potato harvester consist of i) digging blade; ii) conveyer flat chain; iii) Guide plate; 
and iv) Power transmission arrangement. The dimension of the harvester is 900 × 850 mm. It can harvest 
daily 8 bigha land depend on operator skillness. Potato harvester requires labour 21 per ha only instead of 
60 labours per ha in traditional manual method.  Harvesting cost by potato harvester was Tk. 8,357 per 
ha but manually harvesting cost is Tk.17,100 per ha, respectively. Potato harvester saved 51% cost and 
65% labour. Moreover, there are no potatoes remain inside the soil. Potato damage percentage is only 
1.21%. Potato growers are always pass in risk of bad weather especially harvesting time. Sometime 
unpredictable rain causes huge damage of potato in the field. So, potato harvester can cover many areas 
within limited time and escape bad weather uncertainty and can reduce labour dependency.  

Design and development of dry land NPK briquette applicator 
A manually operated dry land urea, phosphorus, potassium (NPK) briquette applicator for upland crops 
was developed at Farm Machinery and Postharvest Process Engineering Division of Bangladesh 
Agricultural Research Institute during 2013-14. The applicator was developed for deep placement of one 
NPK briquette by single push. The average depth of placement of was 7-8 cm. Hole coverage was 60 to 
70 % and distance between plant and briquette application point was 9-10cm. There was no missing of 
NPK briquette during laboratory and field tests. Average field capacity of the applicator was 
11decimal/h. The treatment were T1- Application of NPK briquette by applicator10 days after 
transplanting (DAT), T2- Application of NPK briquette by hand 10 DAT, T3- Application of prilled NPK 
at briquette dose by hand 10 DAT, T4- Application of prilled NPK at standard dose by hand 10 DAT and 
50 DAT. There was no significant difference of yields among the treatments.This experiment will be 
continued to the next year for improvement of the applicator for its better performance. 

Design and development of a cashewnutsheller 
The most laborious part of the cashew nut processing is the shelling or removal of outer shell of cashew nut. 
It also has some health implications due to the corrosive action of cashew nut shell liquid on human skin. A 
vertical disc type sheller was designed and its fabrication work is ongoingat Farm Machinery and 
Postharvest Process Engineering Division of Bangladesh Agricultural Research Institute (BARI), Gazipur 
during 2013-2014.The sheller was made of locally available materials. The clearance between the disks is 
adjustable so that it can shell the cashew nut of any grade. The sheller will be tested in the laboratory of 
Farm Machinery and Postharvest process Engineering Division, BARI, Gazipur after completion of the 
fabrication work. The technical and performance and economic analysis will be done in the next year. 

Design and development of an onion stem cutter 
Onion is an important spices in Bangladesh. Bulb of onion is to trim from the stem. So, tops of onion 
are cut at 1.5-2 inches above the onion bulb. This operation is done manually in Bangladesh which is 
laborious, time consuming and costly. An onion stem cutter was designed and fabricated in Farm 
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Machinery and Postharvest Process Engineering Division of Bangladesh Agricultural Research 
Institute, Gazipur during 2012-13. The stem cutter was made with locally available materials and 
operated it with a 0.37 kW electric motor. Important parts of the machine were feeding table, 
conveyor, cutter and outlet. The stem cutter was developed and tested during 2013-14. Capacity of the 
stem cutter was 75 and 50 kg/h for onion and dried garlic respectively.  

Performance evaluation of power groundnut sheller 
Shelling of groundnut pod is laborious, time consuming and cost involving operation. Traditionally 
groundnut pods are shelled manually in Bangladesh. A power groundnut sheller was designed and 
fabricated in Farm Machinery and Postharvest Process Engineering Division, Bangladesh Agricultural 
Research Institute, Gazipur during 2011-12. Field performance evaluation was done during 2013-14. 
The shelling capacities of power groundnut sheller were 110 and 114.72 kg/h for Dhaka-1 and BARI 
Badam-8 respectively at Gazipur. The shelling capacity of the power groundnut sheller was observed 
to be 109 and 114 kg/h at Nagarbari and Sujanagar, respectively. The breakage of the groundnut was 
more at Pabna than that of Gazipur. In all places, winnowing efficiency was found to be 100%. 
Farmers showed their positive interest in power groundnut sheller for confectionary purposes but 
negative interest for shelling groundnut as seed.  

Fine-tuning of power tiller operated bed planter 
A power tiller operated bed planter has been improved with locally available materials in Wheat 
Research Centre, BARI, Rajshahi and adaptive trials were conducted in the farmers’ field of Rajshahi 
and Dinajpur area 2013-14. Performance of the implement was tested for wheat, maize, mungbean and 
rice cultivation. The uniformity of maize seed spacing was 86-95%. The density of rice and wheat 
residue were 1.8 t/ha and 1.6t/ha in the tested plot, respectively when seeding on permanent bed. Fresh 
bed saved 21.5% and permanent bed saved 34.1% irrigation water over conventional flood method of 
irrigation with less number of labour involvements.Bed planting saved 44% tillage cost compare to 
conventional method.Maize planting cost in new bed and permanent bed was 63.0% and 72.5% less 
than conventional seeding method.Average wheat and maize yields were 4.8 t/ha and 8.3 t/ha, 
respectively. The same wheat and maize yields in conventional method were 3.6 t/ha and 8.2 t/ha, 
respectively. Yield advantage was 33% over conventional method. Net return for wheat cultivation in 
bed planting is 1.2 times than conventional system. The bed planter is now using as custom hire basis 
in the farmers’ field. There are about 5450 ha lands under bed planting system. 

Field performance evaluation of hand operated no-till seeder for crop establishment 
No-till farming has many advantages in different ways.Less tillage of the soil reduces labor, fuel, 
irrigation and machinery costs. No-till can increase yield because of higher water infiltration and 
storage capacity, and less erosion. No-till farming can be more profitable if performed correctly with 
appropriate machinery.Li-seeder is a manual seeder for no-till planting developed by Conservation 
Tillage Research Centre, China.Two Li-seeders were collected from China Agricultural University, 
China in the year of 2013. To evaluate the field performance it was tested for maize (BHM-7) in 
research field of Farm Machinery and Postharvest Process Engineering Division of Bangladesh 
Agricultural Research Institute (BARI) during April and May 2014.The performance of Li seeder was 
found good and detailed study will be made in next year. 

Status and feedback of selected BARI developed farm machinery available in farmers’ field 
This study was conducted twenty upazilla of ten districts of Bangladesh to identify the status and 
problems in operation of BARI developed selected farm machinery in the farmers’ field. Field data 
was collected through field survey from 30 adopter and 30 non-adopter farmers from each of the 
upazilla using pre-tested interview schedule during the period of 2013-14. The socioeconomic profiles 
of adopter and non-adapter respondents in the study areas were found similar. Distribution of different 
BARI developed machinery in the study areas were not found uniform. The distribution of machinery 
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was based on type of crops grown and degree of farmers acquainting through field demonstrations and 
training. Most of the machine owners used machine in their own works and rented to other farmers at 
custom hire basis. The rates of rent in all locations were found more than double of operating cost. 
Some problems faced by the users during operation of the machines. Some of the problems related to 
design the machine, manufacturing defects, improper operation and associated with the engine or 
motor. These problems may be eliminated by concerned group for smooth operation of the machines. 

Development of suitable package for transportation of pineapple 
The corrugated fibre board (CFB) packages were designed in Farm Machinery and Postharvest Process 
Engineering Division, BARI, Gazipur in 2013 for packaging and transportation of honey queen 
pineapple. Dimensions of both the  5ply and  7ply CFB packages were 500×300×200 mm and 
510×310×250 mm, respectively for holding 10-11 kg of honey queen pineapple. The load bearing 
capacities of the 5 ply and 7 ply CFB packages were 50 kg and 70 kg, respectively. The fruits were 
packed in different packaging materials viz. bamboo basket, CFB carton, and plastic crate. Matured 
pineapple of honey queen was purchased, sorted and packed in three packages from Khagrachuri in 
2013, and Rangamati in 2014 and transported to Gazipur by a pickup van. Then the pineapple packages 
were opened in FMPE Division, BARI, Gazipur at ambient temperature (29 ± 2°C) and humidity (79± 
2%). The CFB carton of 7 ply was better than that of CFB carton of 5 ply. No injury of fruits and damage 
of packages were observed. The lowest weight loss(0%) of pineapple was found in wrapping with 2% 
perforated polyethylene (0.05 mm). Packaing cost of CFB carton was higher than those of plastic crate 
and bamboo basket. Plastic crate should be used for local market to transport the fruits.  

Enhancement of shelf-life of papaya through pre-treatments 
After harvesting, papaya is infected by postharvest disease caused by some fungi. The quality and 
quantity losses of papaya occur due to disease attacks and lack of proper postharvest handling. Fungus 
can be destroyed or made inactive by chemical or heat treatment. Most of the chemicals are hazardous 
for human health. Heat treatment technology is simple and is a non-chemical method to kill or inactivate 
pest and to control fungus. The matured papayas were treated by hot water at different combination of 
exposure times and temperatures. One treatment combination (50 °C for 35 minutes) out of 20 treatments 
was better performance to treat the fruits. It revealed that a little bubles on the surfaces like milk colour 
came out from inside of the treated fruits. The effective combinations of temperatures and exposure 
periods of papaya were found to be 50 °C for 35 minutes. When the papaya fruits were treated with hot 
water, the shelf-life of the fruits were found to be increased by 60% and the postharvest loss reduced by 
33.33% over untreated fruit. Colour of papaya of this treatment was not deep yellow. 

Development of heat pump dryer for heat sensitive crops 
A heat pump was designed and fabricated in Farm Machinery and Postharvest Process Engineering 
Division, Bangladesh Agricultural Research Institute, Gazipur during 2013-14. The heat pump consisted 
of rotary compressor (2.75 kW), coil type condenser, expansion valve (electronic control) and 
hydrophilic type evaporator. The average temperature difference between outlet and inlet of heat pump 
was 10.39 oC. At heat pump outlet temperature of 40 oC, the outlet relative humidity was 53% that was 
10% less than the ambient relative humidity. The average relative humidity difference between outlet and 
inlet of heat pump was 13%. Air velocity and airflow rate increased with the increase of air temperature 
of heat pump. Therefore, the heat pump was found suitable for drying heat sensitive crops at lower 
temperature. The dryer was designed and will be fabricated and tested in the next year. 

Production of biodiesels from jatropha seeds and use in farm engines 
Farmers are facing severe power crisis especially in irrigation season. Non-edible biofuel like jathropha oil 
can be used as substitute to diesel in rural areas for farm engine operation. About 100 jathropa 
(Jatrophacurcas L.) branches/cuttings of local variety were planted in the unused land (fencing sides) of 
Farm Machinery and Postharvest Process Engineering experimental field in 2010. Last year (2012-13) 
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proximate analysis was done of extracted jathropha oil. Tillage operation was done with a 12.5 hp power 
tiller using jathropha oil at 50% blending ratio. This year (2013-14) jathropha plants are in fruiting stage. 
After harvesting, jathropha oil will be extracted with newly fabricated oil expeller and oil will be used for 
the performance evaluation of power tiller engine at idle and load condition at various blending ratio.      

Development of solar dryer for drying of spices seed 
A solar dryer was designed, fabricated and installed at Spices Research Centre, Shibganj, Bogra in 
2012-13 for drying of spices seed. During 2013-14, the dryer was modified for better performance. 
There was no significant difference of temperature between upper and lower trays. About 2.1 kg Dried 
chilliof were obtained from 10.1 kg fresh ripe chilli in the dryer. There were 12.6 kg fresh harvested 
fenugreek and after drying produced 8.2 kg dry product in the dryer. Similarly 8 kg fenugreek was 
used for open sun drying and obtained 5.5 kg dried fenugreek. There were 9.3 kg and 21.3 kg fresh 
harvested fennel and onion were dried in the dryer. After drying 4.2 kg and 12.9 kg dried fennel and 
onion produced. Similarly 3 kg and 6 kg dried fennel and onion was found in open sun drying from 7.5 
kg and 10 kg sample respectively. The open sun chilli seed germination was found 85% and 
germination in the dryer was found 82%. The germination of fenugreek in the dryer and open sun was 
found 90% and 88% respectively. The germination of fennel and onion in the dryer were found 11% 
and 8% respectively whereas for open sun the germination was 75% and 79% respectively.  

Evaluation and extension of power tiller operated potato planter in the farmers’ field 
A low cost power tiller operated cup type potato planter was developed in Bangladesh Agricultural 
Research Institute (BARI) Rajshahi which can plant whole tuber potato seeds as well as cut piece 
potato seeds automatically in furrows at predetermined regular intervals. Potato planter maintains a 
single row of spacing 600 mm and seed to seed distance average 200-250 mm for whole tuber seed 
and 150-160 mm for cut piece seed. Performance of the planter was evaluated in the farmer’s fields to 
determine the effect of forward speed and seed sizes on the uniformity of spacing and seed missing 
during 2013-14. It was found that forward speed of 2.4 km/h is the best in respect of uniformity of 
spacing and missing seeds. Seed sizes of 35mm were found the best in respect of uniformity of spacing 
(94%) at the speed of 2.4 km/h. The average effective field capacity of cup type planters were 0.10 
ha/hr and missing seed was 3%. Potato planter requires 4 man-days/ha compare to 67 man-days/ha in 
conventional manual planting method. Potato planting cost were Tk.4804/ha. On the other hand, using 
whole tuber and cut piece seed, manually potato planting cost was Tk.14,740/ ha and Tk.16940/ ha. 
Labour requirement for whole tuber seed planting in case of planter and conventional method were 4 
man days and 67 man days, respectively. Potato planter can save labour requirement of 63 man-
days/ha and planting cost Tk9936/ha which was equivalent to 94% and 67% saving of labour and 
planting cost, respectively compare to conventional manual potato planting method.  

Training and demonstration programme on BARI developed farm machinery 
Forty nine training courses were conducted during 2013-2014 by Farm Machinery and Postharvest Process 
Engineering Division, BARI, of which 1015 trainees were trained on BARI developed Farm Machinery 
and Solar Pump Irrigation Systems. Various categories of participants such as Upazila Agricultural 
Officers, Senior Scientific Officers Scientific Officers, Sub-assistant Agriculture Officers (SAAO), Farm 
Machinery Manufacturers and farmers were trained. Most of the trainings were conducted in the Farm 
Machinery Technology Development and Dissemination (FMTD) project sites and SPGR Project sites. The 
training courses were on both theory and practical lessons ‘Mechanization and Efficient Irrigation System’, 
‘Manufacturing Technique of BARI Farm Machinery’ ‘Operation and Maintenance of BARI developed 
Farm Machinery’ and ‘Operation and Maintenance of Solar Pump. Besides trainings, 67 field 
demonstrations were conducted in different locations of the country under Farm Machinery Technology 
Development and Dissemination (FMTD) project during 2013-2014. In each field demonstration, 40 
farmers participated and total numbers of participants during 2013-14 were 2680 farmers. 



 
 
 
AGRICULTURAL ECONOMICS 

Adoption and profitability of wheat varieties in some selected areas of Bangladesh 
The study assessed the level of adoption and profitability of wheat varieties at farm level. The results 
indicated that Shatabdi was highly adopted wheat variety (33%) followed by Prodip (29%), Bijoy 
(12%), BARI Gom-26 (11%) and BARI Gom-25 (8%). BARI Gom-24 (Prodip), BARI Gom-21 
(Shatabdi) and BARI Gom-23 (Bijoy) covered 53%, 23% and 16% area of land in 2012-13. The area 
under Prodip, Bijoy, BARI Gom-25 and BARI Gom -26 varieties of wheat are gradually increasing 
and the area under Shatabdi, Protiva, Sourov and Sufi varieties are decreasing year after year. The 
adoption level of ploughing and laddering were low and the adoption level of sowing time and 
irrigation were high. The adoption level of manures and MoP were low and the adoption level of urea 
and TSP were high. BARI Gom-26 variety produced the highest yield and gave higher net return than 
other varieties of wheat. The benefit cost ratio of BARI Gom-25 was highest (1.49). The net return of 
wheat was higher than its competing crops like lentil and mustard and lower than potato, maize and 
boro rice. Human labour, seed, urea, TSP, MoP and irrigation had positive and significant effect on 
wheat cultivation. Non-availability of new variety seed at proper time, lack of technical knowledge 
about improved cultivation practices, high price of seed, attack of rat and bird and irrigation facility 
were the major constraints of wheat cultivation. 

Export and import parity analysis of selected vegetables and spices in Bangladesh 
The study was undertaken to find out export potentialities of selected vegetables and import substitution of 
selected spices in the country. The study revealed that the net margins of producing vegetables and spices 
were found positive. However, higher net margin was estimated for brinjal producers (Tk 2,73,799/ha) 
followed by ginger producers (Tk 2,31,399/ha). Comparatively low net margin was calculated for potato 
producers (Tk 59,758/ha) than garlic producers (Tk 99,352/ha). Again, higher net margin was calculated for 
vegetables exporters of Tk 33,935/ton at UK and Tk 23,952/ton at Middle East markets followed by 
vegetables suppliers (Tk 2,437/ton). The highest benefit cost ratio was for ginger (2.1) followed by brinjal 
(1.9), ash gourd (1.8) and cucumber (1.7). The estimates of DRC showed that Bangladesh had comparative 
advantage in bitter gourd, pointed gourd, ash gourd, cucumber, brinjal and potato production as these 
estimates were less than one and DRC for onion, garlic and ginger were also less than unity implied that the 
production of these spices would be highly efficient for import substitution. 

Betel leaf cultivation and marketing for sustainable income: An economic analysis 
The findings of the study revealed that betel leaf cultivation was profitable in the study areas, although 
BCR in the first and second years was below one due to high investment cost. Gross return of betel 
leaf cultivation was the highest in the fifth year. Highest yield received by the farmers also in fifth 
year.  The benefit cost ratio was found to be highest in 6-10 year followed by 5th and 11-15 year. The 
benefit cost ratio at 12%, 15% and 20% rate of interest were 1.27, 1.25 and 1.21 respectively. IRR was 
calculated 62% in current situation, IRR 37% was found by 10% decrease of return and 39% by 10% 
increase of cost. Farmers faced some constraints like leaf rot disease, high price of boroj materials, 
vine died, lack of capital, low price of betel leaf, high price of oilcake, non-availability of modern 
variety etc. For controlling leaf rot disease of betel leaf, pathologist may conduct research on this 
aspect. Further research will be conducted and strengthen research for developing high yielding 
varieties of betel leaf and to develop appropriate production technologies. 
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Farm-level comparative study of the pesticide use on Brinjal in selected areas of Bangladesh 
As many as 23 and 14 types of pesticides were used by the farmers in Jessore and Comilla districts, 
respectively to control all the insects. For controlling shoot and fruit borer, farmers used 12 and 8 types 
of pesticides in Jessore and Comilla, respectively. The farmers of Jessore used excess pesticides and 
mixed two or three pesticides together to apply what they call ‘cocktail’. The highest number of farmers 
used voliam flexi in both Jessore and Comilla districts. The farmers of Jessore incurred a huge amount of 
money (Tk 65,851/- per acre) for controlling shoot and borer insect, which had a wide gap in terms of 
money invested for controlling other insects both in Jessore and Comilla. Farmers of Comilla incurred 
only Tk 8,701/- per acre for controlling shoot and fruit borer. Total amount of pesticide application in 
acre per farmer for controlling shoot and fruit was 1947 ml and 547 gm pesticides in Comilla, 9415 ml 
and 6118 gm pesticides in Jessore. In the case of shoot and fruit borer, they did not get 100% success. 
Not a single farmer was found having any idea about pre-harvest interval of the pesticides. Most of the 
farmers opined that they give emphasis to have shiny, fresh, spot free vegetable in order to get higher 
price; that is, health is the secondary issue for them. With respect to choice and fixing the dose of 
pesticides, farmers are largely dependent upon the suggestion of the dealers, which might lead the 
farmers of being deceived as the dealers have commercial motive. For judicious use of pesticide and the 
knowledge on pre-harvest interval of pesticides, training of farmers, SAAO as well as dealers are 
essential. Ethical motivation of the farmers, biological and cultural method of controlling insects etc 
should be ascertained with a view to having toxic free fresh food for long healthy human life. 

Study on rural households’ food security in coastal region of Bangladesh 
The study focused on the status of food security and its determinants among coastal households during 
2011-13. It also identified their livelihood risks and coping strategies during stressed situations. A total of 
1350 households were randomly selected from nine coastal districts namely Khulna, Bagherhat, Satkhira, 
Barguna, Patuakhali, Bhola, Noakhali, Laxmipur and Cox’s Bazar for this study. The study revealed that 
most of the households (53%) were food secured whose calorie intake (2753kcal/capita/day) was much 
higher than the national average (2318 kcal/capita/day). Among various food items, rice supplied 72.96% of 
the total daily calorie intake of the food secured households followed by edible oil (6.47%), fish (6.14%), 
potato (3.20%), and other vegetables (2.27%). Logit regression model revealed that farm size, farm income, 
off-farm income, and household crop production had positive and significant impact in attaining food 
security of the coastal households. Besides, small households and the households with more earning 
member were more food-secured than large ones. Flood, heavy rainfall, salinity problem, reduction of land 
productivity, lack of modern technology, crop damage by rat, and high price of inputs were found to be 
livelihood risks for the coastal households. They borrowed money from relatives or others, sale of poultry, 
sale of livestock, use previous savings, sale of own assets, sale of labour, fisherman, received help from 
various institutions, moved elsewhere to find work , and reducing adult consumption to provide for children 
during different stressed situations. 

Impact of specialized agricultural credit policy on spices production 
Specialized Agricultural Credit (SAC) policy offered by the Bangladesh bank has played a significant role to 
increase agricultural production specially spices. Impact and performance of SAC on spices production is 
revealed through this study. This study was conducted on onion farmers of Faridpur and garlic farmers of 
Natore district with total sample size 200 farmers of which 50 credit recipient and 50 non-recipient farmers 
from each districts. The study revealed that only about 6% farmers of a village received credit in spices 
production at 4% rate. Credit recipient farmers received on an average Tk. 26,255. Due to getting credit 
facility farmers increased their cultivable land 16 decimal for spices cultivation, increased number of spices 
crop for cultivation, increased input use in quantity and quality. For these, the yield of cultivated spices 
increased in the farmer’s field which finally increased the income of farmers. Based on farmer’s assessment 
and evaluation of the facility, it is found that the performance of spices credit with lower interest rate facility 
was a good credit facility for the farmers to increase spices production in Bangladesh. Age, no. of spices 
cultivated, distance of bank, acquaintance with bank officials and good relation with bank officials had found 
positive and significant effect on the probability of accessing credit. Net return of credit recipient farmers for 
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both crops was higher. Most of the farmers (82%) mentioned lack of information about spices credit as a 
reason behind not getting credit. According to the farmers suggestion credit facility for farmers can be widen 
through spreading information of spices credit facility among the farmers and increase amount of credit. 
Postharvest loss assessment of vegetable in some selected areas of Bangladesh 
The study has examined the nature and extent of postharvest losses in vegetable in the Narshingdi, Jessore, 
and Bogra districts. Three major vegetables potato, brinjal, bitter gourd were selected for the study. The 
major postharvest practiced by the farmer and intermediaries were harvesting, grading, packaging, storing 
and transporting. Postharvest losses were maximum in brinjal (23.38%), followed by bitter gourd (17.97%) 
and potato (16.73%). Across different levels it was found that the losses were maximum at the grower level 
in all the vegetables. It was observed that at grower’s level the highest losses was found in brinjal (12.51%) 
followed by potato (9.59%) and bitter gourd (9.53%) respectively. Across different intermediaries levels, it 
was found that the losses were maximum at the retail level in all the vegetables. It was found that brinjal 
(5.96%) losses were maximum at retail level followed by bitter gourd (4.35%) and potato (3.61%) 
respectively. In Aratdar level the losses of potato, brinjal and bitter gourd were 1.53%, 2.35% and 1.86% 
respectively. In Bepari level the losses of potato, brinjal and bitter gourd were 1.63%, 2.65% and 2.23% 
respectively. Absence of postharvest treatments, low market price, lack of available storage facilities, and 
poor and costly transportation were the major problems at farm and intermediaries level. Proper storage 
facilities, easy transportation, applied scientific method of harvesting and fair price policy suggested by the 
study to minimize the postharvest loss. 

Economics of sweet potato cultivation in bangladesh: A farm level study 
The study was conducted in two districts namely Comilla and Jamalpur to assess the socioeconomic status 
of sweet potato farmers; relative profitability of sweet potato; factors influencing sweet potato production; 
and problems of sweet potato cultivation. Costs and returns analysis revealed that the total costs of sweet 
potato cultivation was Tk. 9,34,304 per hectare. The average yield of sweet potato was 16.7 tons per 
hectare. Per hectare net returns from sweet potato cultivation were Tk. 72,597 in Comilla and Tk. 90,981 
in Jamalpur district. About 30% farmers showed positive attitudes towards sweet potato production in the 
next growing season which were due to higher yield, low cultivation cost, high profit, and needs less 
labour. Although sweet potato was a profitable crop, due to some drawbacks many farmers showed 
negative attitudes towards sweet potato production. Functional analysis revealed that cost of human 
labour, vain cost, manure, education, and experience in farming had positive and significant effect on the 
gross return of sweet potato production. Farmers could not use inputs efficiently in sweet potato 
production. The major problems and constraints for sweet potato cultivation were scarcity of HYV seed, 
lack of credit facility, scarcity of vain, lack of storage facility, and higher input cost. 

Existing marketing system and its opportunities of groundnut production in char lands of Bangladesh 
The study revealed that highest (56%) percentage of groundnut farmers cultivated Dhaka-1 variety and 
only 23% farmers cultivated BARI chinabadam-8. Per hectare production cost of groundnut was 
Tk.61,547, net return was Tk.42,033 and BCR was 1.68. The result of partial budgeting analysis 
showed that if farmers cultivate groundnut instead of its competitive crops like sesame and wheat they 
will get Tk. 24,445 and Tk.21,990 as an extra profit. On the other hand, the net change of benefit of 
groundnut cultivation with potato is negative which indicates that groundnut cultivation is unprofitable 
in kishoreganj district. Major five marketing chain were identified on the basis of product flow in the 
study areas. The average estimated marketing costs incurred by different actors were Tk.102 for Faria, 
Tk.357 for Bepari, Tk.55 for Arathdar, Tk.112 for Paiker, Tk.128 for Retailer and Tk.1388 for Stockist 
per quintal. The net marketing margin was Tk.231 for faria, Tk.310 for Bepari, Tk.59 for Arathdar, 
Tk.1212 for Stockist, Tk.225 for Paiker and Tk.306 for Retailer per quintal. The major problems of 
groundnut production were lack of irrigation facilities (34%), low rate of germination (31%), and lack 
of cultivable land (29%) reported by the farmers. Lack of cash capital (82%), lack of storage facilities 
(55%) were the major marketing problem reported by the intermediaries. Arrangement of institutional 
credit with low interest rate (80%), Collateral free credit (45%), and arrangement of storage facilities 
(72%) were the trader’s opinion to minimize the marketing problem. 



 
 
 
PLANT GENETIC RESOURCES 
Exploration and collection of germplasm 
Exploration and collection of multicrop germplasm were conducted in sixteen districts namely 
Chittagong, Noakhali, Jessore, Satkhira, Bhola, Gopalganj, Rangamati, Sirajganj, Jhinaidah, Magura, 
Pabna, Gazipur, Narail, Faridpur, Thakurgaon, and Nilphamari. The local landraces and primitive crop 
cultivars/germplasm were mostly collected including indigenous vegetable and other crop plants. A 
total of 466 germplasm of 56 different crops were collected during 2013-14.  

Exploration and collection of chili and minor cereal germplasm 
A multi-crop exploration and collection was conducted on chili and minor cereals germplasm of 10 
districts in Bangladesh under AFACI-IMPGR project. One hundred germplasm of chili, foxtail millet 
and barley were collected from Chittagong, Noakhali, Jhenaidah, Magura, Faridpur, Sirajganj, Bhola, 
Pabna, Gopalganj, and Thakurgaon. The germplasm were collected from field, threshing floor, garden, 
farm store, market etc. The status of the sample was mostly land races. The sample was collected as 
seeds and fruits from individual plant or population. Passport information was recorded during 
collection.  

Characterization of brinjal germplasm 
The experiment was carried out with 40 accessions of brinjal (Solanum melongena L.) at Plant Genetic 
Resources Centre, BARI Gazipur during 2013-14 to study the genetic diversity. Green, light violet and 
violet cotyledon colour were found among the brinjal accessions.  Upright, intermediate to prostrate 
plant growth were exhibited. Weak, intermediate to strong in leaf blade lobing and very acute, acute to 
intermediate in leaf blade tip angle were observed. Variations were observed in number of leaf prickles 
and leaf hairs. Pale violet, light violet to bluish violet flower were found among the accessions. Fruit 
curvature was straight (64%), slightly curved (13%), curved (13%) and snaked shaped (10%). Position 
of widest part of fruit was about half way from base to tip (77%) and about three quarter from base to 
tip (23%) in fruit shape. Depressed (38%), rounded (34%) and protruded (28%) in fruit apex  shape; 
purple (55%) and green (45%) in edible fruit colour; and uniform (47%), stripped (30%) and mottled  
(23%) in fruit colour distribution were found. First flowering ranged from 86 to 115 days and first 
edible fruiting stage from 107 to 139 days. A good range of variations was observed in edible fruit 
length (5 to 31.23 cm), breadth (2.4 to 10.6 cm) and fruit weight (0.13 to 0.95 g). The accessions were 
produced 3 to 30 fruits per plant. The highest coefficient of variation was observed in number of fruits 
per plant (57.99%) and the lowest was observed in days to 1st edible fruiting stage (5.48%). All the 
accessions were grouped into five clusters. Some promising accessions were identified.  

Characterization of lentil germplasm 
One hundred accessions of lentil were undertaken for characterization during the winter season of 
2013-14. Eight qualitative and nine quantitative characters were studied. Qualitative variations were 
predominantly present in all characters except leaf pubescence and pod shedding. The first flower 
initiation was found at 68 days. The highest seed weight per plant (8.40g) was recorded in BD-3885 
while the lowest (0.80g) was observed in BD-3822. The highest 100-seed weight (6.7g) was found in 
BD-10093 and the lowest was found in BD-3881(0.12g). The highest CV was found in days to 50% 
flowering (50.1%) followed by 100-seed weight (39.46 %.). 

14 
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Characterization of chickpea germplasm 
The experiment was conducted at the Plant Genetic Resources Centre, BARI Joydebpur, Gazipur 
during the Rabi season of 2013-14 to study the variability of 47 accessions of chickpea. Ten 
qualitative and seven quantitative characteristics were studied. Qualitative variations where 
predominantly present in all characters. The first flower initiation was found earlier (94 days) in 14 
accessions. The highest 100 seed weight per plant (30g) was observed in BD-6632 and the lowest was 
found in BD- 6761(8g). The highest CV was found in seed weight per plant (43.32%) followed by 
number of pods per plant (30.11%) and the lowest CV% in days to harvest. 

Characterization of chilli 
The experiment was conducted with 60 germplasm of chilli (Capsicum frutescens L.) at Plant Genetic 
Resources Centre (PGRC) of BARI, Joydebpur, Gazipur, during winter 2013-14 to know the variability. 
Nine germplasm remained stunted growth with no flowering and fruiting. These germplasm were kept 
for next year observation. Only 60 germplasm were considered for characterization. The germplasm of 
chilli was collected from 13 districts in Bangladesh. A wide morphological variation found both in 
qualitatively and quantitatively. All the number of qualitative characters showed distinct variation among 
the germplasm except cotyledonous leaf shape and fruit persistence. The maximum variation was 
observed in fruit colour both at mature and immature stage. Fruit colour observed in four categories viz. 
green, black, green with blackish blush and dark green. Quantitatively highest variation was observed in 
yield per plant (CV 111.68%). Considering all the parameter studied the germplasm AI-1 (155.57g), AI-
2 (112.0 g) and RI-2 (91.8g) and was found as the best yield. 

Characterization of mustard germplasm 
The experiment was conducted with 54 accessions of mustard (Brassica rapa and Brassica juncea) 
and rapeseed (Brassica napus) at PGRC, BARI, Gazipu. The maximum variability was found in leaf 
blade shape in outline such as 25.93% orbicular, 42.59% elliptic, 16.67% ovate, 3.70% lanceolate and 
11.11% oblong. Leaf incision showed entire, sinuate, lyrate and lacerate types of variation. The 
maximum range for number of siliqua per plant was 177 to 1517.8 followed by plant height was 54.6 
to 225.2 cm; Seed yield per five plants was 0.195- 165. The maximum coefficient of variation 
134.17% was obtained from percent of plant lodging and minimum 9.62% of days to 80% maturity. 
The Shannon-Weaver Diversity Index for qualitative characters ranged from 0.13 (flower colour) to 
0.79 (leaf incision), and for quantitative characters ranging from 0.25 to 0.88 for percent of plant 
lodging and number of primary branches per plant, respectively. 

Characterization of pumpkin germplasm 
Twenty two accessions of pumpkin (Cucurbita moschata Duch Ex Poir) were characterized to know 
the genetic diversity of collected accessions from different parts of the Bangladesh. The accessions 
showed enormous variations both in the qualitative and quantitative characters. Different shape of 
fruits such as globular, flattened and elliptical was found. Maximum accessions were showed 
intermediate fruit rib and brown fruit color. Orange and yellow flesh colour were exhibited among the 
pumpkin accessions. The highest coefficient of variation was observed in number of fruit per plant 
(55.14%) followed by cavity length (42.58%) and fruit weight (40.98%), and the lowest coefficient of 
variation found in flesh thickness (13.93%). Some accessions were selected for further study. 

Characterization of amaranth germplasm 
An experiment was conducted at the Plant Genetic Resources Centre of BARI, Gazipur during 2013-
14 to know the diversity of 40 accessions of amaranth (Amaranthus spp). Leaf (15%) and stem (85%) 
amaranth were identified during characterization. Qualitative character variation was found in 
branching index, stem and leaf pubescence, leaf shape, leaf margin, terminal inflorescence shape, 
terminal inflorescence attitude and inflorescence density index. Different color variations were 
exhibited in stem (green 17.5% and pink or purple 82.5%), leaf ( Entire lamina purple or pink 70%, 
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Margin and vein pigmented 5%, Normal green 17.5% and other 7.5%), petiole (green 17.5%, purple 
45% and dark purple 37.5%)and inflorescence ( green 17.5%,pink 12.5%,red 10% and other 60%). 
The highest CV was found in length of top lateral branches (56.26%) and the lowest in terminal 
inflorescence stalk length (23.48%).  

Characterization of foxtail millet germplasm 
One hundred accessions of foxtail millet (Setaria italica (L.) P. Beaur)  were characterized at plant 
Genetic Resources Centre (PGRC), BARI, Gazipur during winter, 2013.Variability showed in 
different plant characters (growth habit, plant pigmentation, leaf colour), inflorescence characters 
(inflorescence lobes, inflorescences bristles, lobe compactness, inflorescence compactness, 
inflorescence shape, and inflorescence colour) and seed characters (seed colour). In quantitative 
characters, average plant height was 132.32 cm. One to three tillers per plant, 13 to 30cm inflorescence 
length and 4.33 to 21 cm peduncle length were recorded among the accessions.  Co-efficient of 
variation was higher in number of tiller per plant (27.55%) followed by peduncle length (24.70%) and 
the lowest in days to flowering (4.26%).  

Characterization of sorghum germplasm 
Sixty accessions of sorghum (Sorghum bicolor L.) were studied at Plant Genetic Resources Centre 
(PGRC), BARI, Gazipur during winter 2013-14 to ascertain the variation in agro morphological 
characters. Variability showed in different plant characters (plant pigmentation, leaf midrib colour, 
lodging susceptibility), inflorescence characters (inflorescence exertion, inflorescence compactness 
and shape, glume colour) and seed characters (grain colour, grain covering, grain luster and endosperm 
texture).In quantitative character, mean plant height was 178.5cm. Number of flowering stem per plant 
ranged from 3 to 10. Mean inflorescence length was 25.64 and hundred seed weight ranged from 1.73 
to 3.15 g. Co-efficient of variation was higher in number of flowering stem per plant (34.32%) 
followed by peduncle length (33.70%) and the lowest in days to seed harvest (4.61%).  

Characterization of maize germplasm 
Characterization of 36 accessions of maize (Zea mays subsp. Mays) were studied at PGRC, BARI, Gazipur. 
Eighteen  types of kernel colour were observed. Most of the (30.56%) accessions showed orange kernel 
color. About 3% floury, 2.78% semi-floury, 8.33% dent, 2.78% semi-dent, 5.56% semi-flint and 77.78% 
flint kernel type maize were observed. Plant height ranged from 134 to 234cm.The range of 100 kernel 
weight was 2.3 to 42.9 g and ear height 10.3 to 23.5 cm. The maximum coefficient of variation was 
obtained from 100 kernel weight (40.68%) followed by tillering index (36.84%), days to silk formation 
(29.03%)and the lowest coefficient of variation was found in days to ear leaf senescence(10.87%). 

Characterization of french bean germplasm 
An experiment was conducted at the Plant Genetic Resources Centre of BARI, Gazipur during 2013-143 to 
the diversity of twenty accessions of French bean (Phaseolus vulgaris L.). Qualitative variations were found 
in plant pigmentation, leaf rugosity, presence of secondary colour in pod, degree of pod curvature, pod 
shape of distal part, beak curvature, seed colour and so on. Medium and dark intensity of green colour in 
leaf was noticed among the accessions. Ovate shape pod in cross section and presence of second colour in 
pod were found in only one accession. Short (1), medium (11) and long (8) beak length were found. Purple 
colour seed was found in eight accessions whereas, only one accession exhibited cream colour seed. All the 
accessions exhibited dwarf type plant, pink colour of standard, white colour of wing, green pod ground and 
concave shape pod. Quantitative variations were observed in leaflet length and width, peduncle length, pods 
per plant and 100 seed weight. Number of pods per plant and 100 seed weight ranged from 5.66 to 29.67 
days and 19.16 to 47.28, respectively. The accessions exhibited 1.05 to 1.40 cm pod width. The accessions 
produced 15 to 50.67 g of hundred seed weight. The highest CV was found in pods per plant (44.15%) 
followed by peduncle length (27.41%), pod beak length (26.39%) and 100 seed weight (21.83%). The 
lowest CV (6.29%) was found in pod width. Some promising accessions were identified. 
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Characterization of lia shak germplasm 
The study was conducted at the Plant Genetic Resources Centre, BARI Joydebpur, Gazipur during winter 
2013-14 to study the variability of 16 accessions of lia shak. Variations among lia shak accessions were 
observed in different qualitative characters like seedling leaf marginal incisions, leaf shape, leaf division, 
leaf colour, siliqua surface outline and seed colour. Variations were also observed for different quantitative 
characters like leaf length, leaf width, seeds per siliqua, days to 1st flowering, days to 50% flowering, 
siliqua length, siliqua width, length of beak, plant height, days to maturity and days to harvest. The highest 
coefficient of variation was found in siliqua width (24.06%) and the lowest in days to harvest (8.88%). 

Characterization of sunflower 
Twenty three (23) accessions of sunflower (Helianthus annus L.) were characterized at Plant Genetic 
Resources Centre (PGRC), RARS, Jamalpur. Qualitative variation was found in all characters except 
head shape and branching.  Quantitative traits the highest weight of 100 dried seeds in accession BD-
9381 (8.37g) followed by the characters seed yield in accession BD-9394 (350g).Early flowering and 
early maturity was observed in accessions BD- 9381 (57days) and BD- 9385 (104days). Maximum 
number of leaves per plant present in accession BD- 9850 (31). The character seed yield was showed 
highest mean (269.6) and standard deviation (38.60). The coefficient of variation (CV %) highest was 
observed number of leaves per plant (18.30).  

Characterization of chickpea germplasm 
Eighty eight accession of chickpea (Cicer arietinum) showed morphological variations in plant 
pigmentation (pale green-6, green-35 and light purple-47), number of leaflets per leaf (very few-4, few-8, 
medium-37 and high- 39), plant hairiness (absent-15, pubescent-71 and densely pubescent-2), leaflet size 
(small-5 and medium-83), flower color (light blue 2, dark pink- 8, pink 39, light pink- 22 and white 17),  
pod size (small-10, medium-75 and large-3), seed color (brown-25, light brown 36, dark brown 23 and 
yellow brown- 4) and testa texture (rough-31,  smooth-55 and tuberculated 2). The trait pod dehiscence 
showed no morphological variations. The accession BD-6171 was found tolerant to chickpea pod borer. 

Characterization of ash gourd germplasm 
The study was conducted at Regional Plant Genetic Resources Cenre, RARS, Ishurdi, Pabna during 
summer season of 2013 to identify the important traits of ash gourd accessions. The experiment involved 
thirty ash gourd accessions. Variations among ash gourd accessions were observed in different qualitative 
characters like plant growth habit, bushy (36.67% accessions) and prostrate (63.33%). Degree of secondary 
leaf lobing was weak (6.67%), intermediate (40%) and strong (53.33%). Fruit shape was globular (3.33%), 
flattened (6.67%), disk-shaped (40%), elliptical (16.67%) and heart-shaped (33.3%). Predominant seed coat 
colour was yellow-white (30%) and cream-yellow (70%). Days to first male flower (38 days) and female 
flower (43 days) initiation were appeared both in BD-9993. Variations were also observed in vine length, 
days to fruit maturity, number of seeds per plant and 100-seed weight. Seed yield per plant ranged from 
49.50 to 526.24g and fruit yield per plant ranged from 9.51 to 55.75kg. The highest coefficient of variation 
was observed in seed yield per plant (47.26%) and the lowest in days to fruit maturity (3.59%). 

Characterization of grasspea germplasm 
The study was conducted with 102 accessions of grasspea at Regional Plant Genetic Resources Centre, 
RARS, Ishurdi, Pabna during Rabi season of 2013 to identify the important traits. Colour variations 
were observed in stems and leaves. Prostrate, spreading, semi-erect and erect plant growth habit were 
found among the grasspea accessions. White-blue, blue, pink, violet-blue, violet, red and rose-white 
flower colour were observed. Seed shape was flattered, triangular, rhomboid, square and obtriangular. 
Seed coat colour was grey, brown, black, grey mottled and pink. The first flower initiation was earlier 
in BD-4879 (47 days) and 50% flowering in BD-4869 (72 days). The earlier maturity was in BD-4939 
(99 days) than the other accessions. The highest seed yield per plant (29.90 g) was recorded from BD-
4864 and the lowest (7.68 g) from BD-4832. The highest coefficient of variation was found in number 
of seconday branches per plant (32.17%) and the lowest from days to pod maturity (5.01%).  
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Morphological characterization of golden apple 
One GI (viz. Barisal Amra) and two released varieties (viz. BARI Amra-1 & 2) of golden apple were 
characterized morphologically during July 2012 to September 2013. Morphological characterization 
data were recorded from standing plants. Historical background of geographical indication of golden 
apple as described by aged people of their most concentrated areas of cultivation indicated that the cultivar 
were originated naturally in this area. Wide variations were observed among the GI and released varieties 
included in this study for plant, leaf, inflorescence, flower, fruit and seed characters.  
Characterization of important genetic resources of betel leaf  
Six GIs (viz. Chaltagota/Chaltabota/BARI Pan-2, Mohanoli, Shanchipan, Gachpan, Banglapan, Mistipan 
and Rangpuripan) was included in this program. Morphological characterization data were recorded 
from established boroz following a descriptors developed by PGRC Scientists during November 2013 
to April 2014. The cultivars are location specific. Commercial cultivation of each GI is concentrated in 
specific region.  Historical background of betel leaf as described by aged people of their area of 
cultivation indicated that each GI has been cultivating in mentioned area since several centuries back. 
Wide variation was recorded among the GIs in respect of plant and leaf characters. Each GI has some 
unique characters, which it might gain from its habitat.  

Morphological characterization of geographical indications and released varieties of lime, lemon 
and citron 
Three Geographical Indications (GIs) of citron viz. Gootee jara, Gol jara, Pani jara; two GIs of lime 
viz.  Kagza lebu and Kagzi lebu and three released varieties of lemon viz. BARI Lebu-1, BARI Lebu-2 
and BARI Lebu-3 were characterized morphologically during July 2012 to September 2013. 
Morphological characterization data were recorded from standing plants at the most concentrated of 
cultivation for GIs and the research station from where the released varieties were developed. For 
citron representative plants were selected from farmer’s field at Fatehpur village under Goainghat 
upazilla of Sylhet district and for lime, the plants were selected from farmer’s field at Kharerdair 
village under Ishurdi upazilla of Pabna district. Daughter mother trees of BARI Lebu-1, BARI Lebu-2 
and BARI Lebu-3 were selected from HRC, BARI, Gazipur for data collection. Characterization data 
were recorded following IPGRI Descriptors for Citrus. Historical background of geographical indications 
of lime, lemon and citron as described by aged people of their most concentrated areas of cultivation 
indicated that the cultivars were originated naturally in those areas. Wide variations were within cultivars of 
each species included in this study for plant, leaf, inflorescence, flower, fruit, pulp and seed characters. Each 
genotype possesses some unique characters, which distinguish it from all other genotypes. 

Distribution of germplasm 
Germplasm distribution is one of the important activities of Plant Genetic Resources Centre (PGRC). 
The centre distributed 1299 accessions of 19 crops during 2013-2014. Among them, 200 accessions 
were chili, 80 tomato, 60 stem amaranth, 138 brinjal, 30 okra, 12 wheat,  30 sorghum, 116 soybean, 91 
sweet gourd, 3 Indian spinach, 30 grass pea, 134 sesame, 15 mung bean, 20 yard long bean, 20 sponge 
gourd, 40 bottle gourd, 175 hyacinth bean, 90 mustard, and 15 spinach.  Ten to hundred seeds /5-10 
gm per accession were supplied to the users. The germplasm users were plant breeder, horticulturist, 
researchers, MS, Ph.D students and teachers of different Universities. 

Conservation of germplasm in active and base collection 
Plant Genetic Resources Centre (PGRC) act as a repository for the BARI mandate crops namely cereals 
(except rice), pulse, oilseed, vegetables, fruits, spices, tuber crops etc. The germplasm were conserved in 
medium-term storage at +4 to +60C and long-term storage at -18 to -200C. Generally the seeds were dried 
at 6-8% moisture content before storing. The centre is maintained 9915 accessions of 137 different agro-
horticultural crops in the gene bank and in the field gene bank. Among them, 1683 accessions are cereals, 
3447 pulses, 433 oilseeds, 3867 vegetables, 188 spices, 92 fruits, 58 other crops and 147 vegetative or 
recalcitrant seeded plants. Seed viability was monitored by testing germination from the stored 
germplasm. Accessions with less than 80% viability and/or less quantity of seed were regenerated.   
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Monitoring of active collection 
Viability of 1252 accessions of wheat, radish, cabbage, tomato, cauliflower, bati shak, stem amaranth, 
kang kong, bottle gourd, hyacinth bean, Indian spinach, field pea, brinjal, okra, bush bean, mustard, 
sorrel, butterfly pea, fenugreek, sword bean, leaf amaranth, cow pea, pumpkin, sponge gourd, snake 
gourd, sun hemp, ash gourd,  barley, teff, buckwheat, chickpea, grass pea, musk melon, ridge gourd, 
castor, cucumber, velvet bean, chili and grain amaranth were tested during 2013-2014 from active 
collection. The viability test was conducted on germination paper at 30 to 350C at dark condition for 7 to 
14 days. Out of 1252 accessions, 261 accessions were in 0-40%, 152 accessions in 41-79% and 839 
accessions in 80-100% germination. Among the accessions of wheat-34, radish-3, tomato-16, stem 
amaranth-36, bottle gourd, hyacinth bean-151, field pea-67, mustard-118, sorrel-4, sword bean-4, leaf 
amaranth-98, chickpea-71, and grass pea-162 were found high germination percentage (80-100%). But 
the germination percentage of okra, pumpkin, sponge gourd, ash gourd, ridge gourd, and cucumber were 
observed poor. The accessions having less than 80% germination will be regenerated in the next year.  

Regeneration of conserved accessions of buckwheat, oat, coriander, black cumin and spinach crop  
The experiment was conducted at Plant Genetic Resources Centre, BARI, Gazipur during 2013-14 for 
regeneration of fifty germplasm of six crops. Of them buckwheat-3, oat-1, chickpea-16, coriander-10, 
black cumin-6, and spinach-4 were successfully regenerated for conservation and utilization. All the 
accessions were planted on November, 2013 to April, 2014 with recommended practices to get 
adequate quantity of seed for future use. The crops were harvested at time to time for each accession. 
The seeds were dried, cleaned and conserved in the gene bank. Some qualitative and quantitative 
characters were recorded during regeneration.  

Regeneration of conserved accessions of wheat 
An experiment was conducted at the Plant Genetic Resources Centre of BARI, Gazipur during 2013-
14 to regenerate the 15 accessions of wheat (Triticum aestivum L.). The accession BD-474 showed the 
lowest days to flowering (49 days) and days to harvesting (112 days). Highest 100 seed weight (5.19g) 
was observed in BD-523. Total amount of seeds 414 to 1334g were obtained.   

Regeneration of tomato accession 
A regeneration program was conducted on 21 tomato accessions at the Plant Genetic Resources Centre, 
BARI, Gazipur during 2013-14. The germplasm were planted on 11 December, 2013. Recommended 
cultural practices were done for better growth and to get adequate quantity of seed. Matured fruits were 
harvested time to time for each accession. Seeds were dried under room temperature and cleaned. Seeds of 
different accessions 10 to 118g were obtain. The seeds were conserved in the gene bank for future use.  

Regeneration of conserved accessions of proso millet  
Thirteen accessions of conserved proso millet (Panicum miliaceum L.) were regenerated at Plant 
Genetic Resources Centre (PGRC), BARI, during Rabi season of 2013-14. All the accessions 
regenerated successfully. The accessions produced vigorous growth but showed morphological 
variations. Data on eight qualitative and seven quantitative characters were recorded. Four qualitative 
characters out of viz. leaf sheath pubescence, compactness of inflorescence, degree of lodging at 
maturity, color of seed and all quantitative characters sho wed distinct variation. The highest variation 
was observed in seed color (4 groups). The highest CV was recorded in leaf sheath length (26.97%).  

Regeneration of mustard germplasm 
An experiment was conducted at the Plant Genetic Resources Centre, BARI, Gazipur during Rabi 
season of 2013-14 to regenerate the 23 accessions of mustard. Some of the qualitative and quantitative 
characters were recorded for using as reference data. The germplasm AR-67 showed the lowest days to 
flowering (25 days) and days to harvesting (82 days).The highest 100 seed weight was observed in 
BD-7796 (0.58 g). Amount of seed ranged from18 to 556 g were obtained from all the accessions of 
mustard. Seeds were cleaned, dried and conserved in the genebank for future use. 
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Regeneration of conserved accessions of sweet gourd  
A regeneration program was conducted at PGRC, BARI experimental field with 43 germplasm of 
sweet gourd during Rabi season of 2013-14. Forty three germplasm of sweet gourd were successfully 
regenerated. In addition, some quantitative characters such as fruit length, fruit width and fruit weight 
in sweet gourd were recorded. Seed weight ranged from 2.0 to 150g was obtained from all the 
accessions of Sweet gourd. A good amount of seed of each accession was harvested and conserved in 
the genebank for future use.  

Maintenance and development of field genebank 
A total of 149 accessions of 57 crops including indigenous and exotic germplasm have been being 
conserved in the field gene bank of The Plant Genetic Resources Centre (PGRC). The intercultural 
practices were done as and when necessary. Some important crops are Burmese grape, Carambola, 
Date palm, Dillenia, Fig, Hog plum etc. Exotic accessions are Rambutan, Tamarind, Pear, Coffee, 
Passion fruit and Dragon fruit. Neither major insect pest nor diseases were found during the 2013-14.  

In vitro conservation of potato 
Two experiments were conducted with 9 potato (Solanum tuberosum L.) varieties to evaluate the in vitro 
conservation. In the first experiment nodal explants of 6 potato varieties viz. Diamant, Cardinal, Dheera, 
Provento, Asterix and Lady Rosseta were cultured in culture tube for 8 weeks on MS medium containing 0, 
20 and 40g/l sorbitol with 2% sucrose while in the second experiment 3 varieties such as Almira, BARI 
Alu-37 and BARI Alu-41 were cultured in glass jar for 8 weeks on MS medium containing 0, 20 and 40g/l 
mannitol with 3% sucrose. All the potato varieties initiated roots and shoots within 10 days. Minimum 
number of leaves (10.2 and 9.4), shoots (1.2 and 1.8), shoot length (3.4 and 4.0 cm) and roots (11.3 and 6.6) 
were obtained from higher concentration of 40g/l sorbitol and mannitol, respectively. Maximum number of 
leaves (16.3 and 22.8), shoots (2.0 and 5.4), shoot length (8.0 and 9.4 cm) and roots (7.9 and 8.6) were 
obtained from growth retardant free MS medium of the first and second experiments, respectively. The 
leaves were yellowing at 8 weeks culturing in the first experiment. Mannitol (40 g/l) with 3% sucrose and 
glass jar culture vessel performed better for in vitro conservation of potato varieties.  

In vitro regeneration of mint 
Nodal explants of three genotypes viz. MP-1, MP-2 and MP-3 of mint (Mentha spp.) were cultured on 
MS medium supplemented with 0.5, 1.0 and 1.5 mg/l BAP for mint regeneration. The shoot initiation 
in cent percent was observed in both 0.5 mg/l and 1.5 mg/l BAP while the 100% root initiation was 
found with 0.5 mg/l BAP within four weeks. The maximum number of leaves (46.7), shoots (11.1), 
shoot length (7.5 cm) and number of roots (15.9) were observed with 1.5 mg/l BAP at eight weeks of 
culture. The genotype MP-3 in MS medium supplement with 1.5 mg/l BAP found superior for shoot 
regeneration through node culture.  

Documentation of passport information of PGR 
Documentation of plant genetic resources was done at the documentation laboratory of Plant Genetic 
Resources Centre during 2013-14. Passport information of 567 accessions on 42 crops was recorded. 
Among them, information on 17 accessions from cereals, 46 accessions in pulses, 13 accessions in oil 
seeds, 460 accessions in vegetables, 6 accessions in spices, 2 accessions in fruit and 23 accessions in 
other crops. Seventy three accessions of amaranth were recorded from 13 districts and 59 accessions of 
bottle gourd were recorded from 24 districts in Bangladesh. The Centre recorded as much possible of 
32 descriptors information in each accession. The important passport information are crop name, local 
name, collectors number, pedigree, date of collection, name of village, thana, district, country, latitude, 
longitude, altitude, donors and collectors name etc. 



 
 
 
ON-FARM STUDIES  
On-Farm soil fertility management 
Development of fertilizer package for potato-T.Aus-T.Aman cropping pattern in surma kushiara 
flood plain 
A field experiment was conducted at farming system research and development (FSRD) site, Jalalpur 
and multi location testing (MLT) sites, Moulvibazar and Sunamgonj during 2012-13 to develop a 
cropping pattern based fertilizer dose for Potato-T.Aus-T.Aman rice in Sylhet. There were four 
nutrient packages i.e., T1: Soil test based (STB) fertilizer dose for high yield goal, T2: T1+ CD 5tha-1, 
T3: T1 along with CD 5tha-1 in IPNS approach and T4: Farmers practices as control. Potato, T.Aus and 
T.Aman rice were sown on 15-22 November, 10-15 May and 10-15 August, respectively. These were 
harvested on 3-8 March, 7-12 August and 10-15 November, respectively. Data on yield of potato, 
T.Aus and T.Aman were collected in time and farmers’ opinion was also recorded. 
Results revealed that the mean tuber yield of potato, grain yield of T.Aus and T.Aman rice varied 
significantly among the treatments and variation was also found over the locations. It is found that T3 
produced the highest mean tuber yield of potato (21.31 t ha-1), T.Aus (4.21 t ha-1) and T.Aman (4.13 t 
ha-1) rice, respectively. The higher T.Aman equivalent yield was noted in treatment T3 (16.36 t ha-1) 
followed by treatment T2 (14.73 t ha-1). Cost and return analysis remarked that T3 produced the 
maximum net return of Tk. 2,44,490 ha-1 and BCR (2.49). Considering yields and BCR, T3 could be 
suitable economically profitable and viable among the nutrient management treatments for the 
cultivation of potato-T.Aus-T.Aman rice cropping pattern in the Surma Kushira Flood Plain soil. 

Integrated nutrient management for chickpea-T.Aus-T.Aman rice under medium highland 
rainfed condition in Sylhet region (AEZ 20) 
A field experiment was conducted at farming system research and development (FSRD) site, Jalalpur 
and multi location testing (MLT) sites, Moulvibazar and Sunamgonj during 2012-13 to develop a 
cropping pattern based fertilizer dose for Chickpea-T.Aus-T.Aman rice in Sylhet. There were four 
nutrient packages i.e., T1: Soil test based (STB) fertilizer dose for high yield goal, T2: T1+ CD 5tha-1, 
T3: T1 along with CD 5tha-1 in IPNS approach and T4: Farmers practices as control. The experiment 
was laid out in a randomized complete block design with six dispersed replications. Chickpea, T.Aus 
and T.Aman rice were sown on 22-27 November, 10-15 May and 10-15 August, respectively. The 
crops were harvested during 3-7 April, 7-12 August and 10-15 November, respectively. 
The highest mean yields 1.17, 3.95 and 4.14 t ha-1 was recorded in case of potato tuber, grain yield of 
T.Aus and T.Aman rice, respectively in T3 that was also followed by T2. Cost and return analysis 
remarked that T3 produced the maximum net return of Tk. 1,34,910 ha-1 and BCR (2.07). Considering 
yields and BCR, treatment T3 could be suitable economically profitable and viable fertilizer package 
among the nutrient management treatments for the cultivation of chickpea-T.Aus-T.aman rice 
cropping pattern in the Surma Kushira Flood Plain soil (AEZ 20). 

Effect of different doses npk on panikachu in Joypurhat 
An experiment was conducted at the MLT site, Joypurhat, Bogra during 2012-13 to evaluate the response 
of Panikachu to different nutrient management packages under farmer’s field condition. There were five 
treatments viz. T1= Soil test based fertilizer dose (FRG 2005), T2=T1+ 25% NPK, T3= IPNS with 3 t ha-1 
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poultry manure, T4 = IPNS with 5 tha-1cowdung, and T5= Farmers’ practice.The experiment was laid out 
in RCB design with six replications. The unit plot size was 8 m ×4 m. Seedlings were planted on 29-31 
December, 2012. The crop was harvested from 30 March to 28 July, 2013. 
The highest yield was recorded from the T3 (IPNS with 3 t ha-1 poultry manure) which was statistically 
similar with all treatments except treatments T1 and T2. The highest gross reurn and gross margin were 
also obtained from T3 (IPNS with 3 t ha-1 poultry manure).  

Integrated nutrient management for watermelon in char land 
The experiment was conducted at MLT site, Daulatkhan, Bhola under OFRD, Bhola in rabi season of 
2013-2014 to know the effect of integration of nutrients for cultivation of watermelon in Char land and 
to find out the optimum and economic fertilizer dose for watermelon. The experiment was laid out in 
RCB design with six dispersed replications.Five different nutrient packages, T1: soil test based (STB) 
fertilizer for high yield goal, T2: integrated plant nutrient system (IPNS) with 5 t/ha cowdung, T3: N80 
P30 K40 S15 kg/ha, T4: N80 P30 K40 S15 Zn2 B1 kg/ha and T5: Farmers’ practice were tested. Average soil 
test value was N = 0.092%, P = 3.2 μg g-1 soil, K = 0.29 meq 100g-1 soil, S = 124 μg g-1 soil, Zn = 0.65 
μg g-1 soil, B = 0.32 μg g-1 soil. Hybrid variety Glory was used. Unit plot size was 6m × 8m. Seeds 
were sown in pits maintaining pit to pit spacing 2m × 2m. Fertilizer application was done as per FRG. 
Fruit length, fruit circumference and marketable yield differed significantly due to different nutrient 
packages. The soil test based IPNS approach gave the highest fruit yield that was statistically similar 
to chemical fertilizer application only based on STB. Farmers used very high amount and imbalanced 
fertilizer that produced much lower fruit yield as compared to STB and IPNS approach. Considering 
gross return, the highest gross margin and benefit cost ratio (BCR) was observed in IPNS treatment 
due to higher fruit yield.  

Integrated nutrient management for muskmelon in char land of Bhola 
The experiment was conducted at MLT site, Daulatkhan, Bhola under OFRD, Bhola in rabi season of 2013-
2014 to find out an optimum and economic fertilizer dose for muskmelon in Charand and to find out the 
optimum and economic fertilizer dose for musk melon.Eight different nutrient packages, T1: soil test based 
(STB) NPKSZn fertilizer for high yield goal, T2: T1 + 25% N, T3: T1 + 25% NP, T4: T1 + 25% NK, T5: T1 + 
25% PK, T6: T1 + 25% NPK, T7: 75% of T1 and T8: control were tested in this study. Vine length, fruit 
length, fruit circumference, individual fruit weight and marketable fruit yield differed significantly due to 
different nutrient packages. Average soil test value was N = 0.097%, P = 3.8 μg g-1 soil, K = 0.30 meq 
100g-1 soil, S = 136 μg g-1 soil, Zn = 0.76 μg g-1 soil. Hybrid variety was used. Unit plot size was 6m × 8m. 
Seeds were sown in pits maintaining pit to pit spacing 2m × 2m. All of phosphorus, potassium, sulphur and 
zinc was applied in the pit 5-7 days prior to seed sowing and mixed thoroughly with the soil. Seeds were 
sown on 25-27December 2013. Urea was applied around the plant as side dressing at 15, 35, 55 and 75 
days after sowing under moist soil condition and mixed thoroughly with the soil as soon as possible for 
better utilization. Irrigation and other intercultural operations were done as necessary. Sex pheromone trap 
was set up to control cucurbit fruit fly. Harvesting was done on 04-07 April 2014. 
Results indicates that all yield contributing characters did not differ significantly but their cumulative 
effect made difference in total fruit yield.Treatment  T1 + 25% NPK (T6) gave the highest fruit yield 
(27.42 t ha-1) which was statistically identical to that of treatments T5, T3, T4 and T1. The lowest 
individual fruit weight (2.21 kg) was produced by the control treatment.  

Response of mungbean to sowing time and phosphatic ertilizer in high barind tract 
The field trial was carried out at the farmer’s field of FSRD site, Kadamshahar, Godagari, Rajshahi in 
High Barind Tract during kharif-1 season 2013 with a view to select a suitable combination of sowing 
time and phosphorus level for mungbean production in the High Barind Tract. The experiment 
comprised of three sowing time viz, S1= sowing at 20 March, S2= sowing at 30 March, S3= sowing at 
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10 April and four phosphorus level viz. P0= without phosphorus, P10= 10 Kg ha-1, P20= 20 Kg ha-1, 
P30= 30 Kg ha-1. Experiments were laid in a randomized complete block design with three compact 
replications. The unit plot size was 4 m x 5 m. No irrigation was applied during the experimental 
period as there was no symptom of moisture stress.  
Sowing time and levels of phosphatic fertilizer showed significant impact on mungbean compared to 
that of control plots. However, among the sowing time, at 20 March produced the highest seed yield 
(1.13 t ha-1), which was followed by sowing timeat 30 March. Among the phosphorus level, the 
highest seed yield (1.15 t ha-1) was observed in 30 kg P ha-1 which was followed by 20 kg P ha-1. 
Among the treatment combinations, the highest seed yield (1.25 t ha-1) was found in 20 March sowing 
with 20 kg P ha-1 which is followed by (1.20 t ha-1) at 30 March sowing with 20 kg P ha-1. The lowest 
seed yield (0.86) was found in sowing at 10 March with 30 kg P ha-1. On overall consideration, the 
treatment combination 20 March sowing with 20 kg P ha-1 might be a good option for higher yield and 
economic benefit in the High Barind Tract of Bangladesh. 

Effect of rhizobium inoculant on bushbean at farmers’ field 
A field trial was conducted in two locations namely, Sabjipara of Mymensingh sadar and Gohalakanda 
of Netrakona during the Rabi season of 2013-2014 to evaluate the effect of Rhizobium inoculum on 
bushbean at farmers’ field. The tested crop was BARI Jharseem 1. Rhizobium strain was BARI RPv-
701. There were three treatments viz. N control (N0), Rhizobium Inoculum and N fertilizer (N150).  A 
blanket dose of P40 K80 Zn5 S20 B1 kgha-1 was applied in each plot.The trial was laid out in a 
randomized complete block design having six dispersed replications. The unit plot size was 3 m × 4.5 
m. Seeds of crop were sown on 18 November, 2013 at Mymensingh and 22 November, 2013 at 
Netrakona maintaining a spacing of 25 cm × 15 cm.  
Results revealed that all the parameters of growth and yield were significantly influenced by different 
treatments at Mymensingh. However in Netrakona, plant height (cm), pod size and green pod yield (t ha-1) 
were found to be significant but not days to 50% flowering, number of pods plant-1 and weight of pods 
(g/plant). Significantly highest yield of 16.43 t ha-1 and 15.16 t ha-1 was obtained in Mymensingh and 
Netrakona, respectively with N fertilizer (N150) along with P40 K80 Zn5 S20 B1 kgha-1 and net return was also 
found maximum in the same treatment at both locations. Considering the locations, higher green pod yield 
was recorded in Mymensingh compared to Netrakona incase of all the treatments. Economic analysis showed 
that gross return and gross margin were also higher in N fertilizer than N control and Rhizobium inoculum. 

Response of hybrid maize to boron fertilization 
The experiment was carried out at MLT site of Kushtia sadar under Kushtia district during Rabi season 
of 2013-14 to determine optimum dose of B fertilizer in hybrid maize production and to increase yield 
and farmers income. The experiment was laid out in RCB design with three compact replications. The 
treatments were:T1 = 100% NPKSZn and cowdung 5 t ha-1 + 0 kg ha-1 B, T2 = T1 + 0.5 kg ha-1 B, T3 = 
T1 +1 kg ha-1 B, T4 = T1 +1.5 kg ha-1 B, T5 = T1 + 2 kg ha-1 B and T6 = T1 + 2.5 kg ha-1 B.Unit plot size 
was 4 m x 5 m with spacing of 60 cm × 20 cm. The seeds were sown on 20 November, 2013. The crop 
was irrigated in 6 times at 1, 20, 38, 70, 92 and 107 DAS. The crop was harvested at 22 April, 2014.  
Result indicated that the maximum grain yield (8.40 t ha-1) was obtained from T6 ( T1+ 2.5 kg ha-1 B) 
followed by T5 & T4 and the lowest grain yield (7.83 t ha-1) was found in T1 (100% NPKSZn and 
cowdung 5 t ha-1 + 0 kg ha-1 B).The highest gross return (Tk. 145500 ha-1) and gross margin (Tk. 
69609 ha-1) were obtained from T6 (T1 + 2.5 kg ha-1 B). However, the highest MBCR (23.98) was 
obtained from T2 indicating that it is profitable compared to other treatments. 

Effect of liming on the yield of different vegetables grown in acidic soil of Sylhet  
The experimentswere carried out at the farmer’s field of farming system research and development 
(FSRD) site, Jalalpur and maltilocation Testing (MLT) sites, Moulvibazar and Zokigonj during 2013-
14. The experiments were laid out in split plot design with six dispersed replications where fertilizer 
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managements were allotted to main plot and level of limes were distributed in the sub plots. Vegetable 
crops e.g. potato, cabbage, cauliflower and tomato were used in this study. The trial were laid out in 
split plot design with six dispersed replications where fertilizer managements were allotted to main 
plot and level of limes were distributed in the subplots. Soil samples from top soil (0-15 cm depth) of 
the experimental plots at all three locations were taken before applying lime and after the harvest of 
the vegetable crops. The amendments of different levels of lime were done on 3-5 November 2013 and 
were incorporated into the soil by ploughing. Data on yield of potato, cabbage, cauliflower and tomato 
and farmers opinion were recorded. 
Vegetable yields varied significantly in different locations. Between two management practices, the 
average higher yields of cabbage, cauliflower, tomato and potato 65.86, 48.14, 67.82 and 24.04 tha-1, 
respectively were obtained in STB fertilizer management compared toFarmers' practice. Irrespective of 
fertilizer management, the application of lime significantly influenced the vegetables yields. The 
highest average yield of 65.77, 49.92, 70.92 and 25.04 tha-1 of cabbage, cauliflower, tomato and 
potato, respectively were recorded in L2 levels of lime. The interaction effect of fertilizer management 
and levels of lime showed that the treatment combination Soil test based (STB) fertilizer with 1 t ha-1 

lime (M1L2) produced the highest average head yield of cabbage (69.32tha-1), curd yield of cauliflower 
(52.70 tha-1), fruit yield of tomato (72.23 tha-1) and tuber yield of potato (25.46 tha-1). Considering 
gross return and gross margin, the treatment combination M1L2 was also found more profitable among 
the treatments for cultivating cabbage, cauliflower, tomato and potato in strongly acidic soil of Sylhet.  
*M1: Soil test based (STB) fertilizer recommendation and M2: Farmers practice (FP) and Level of 
limes L1: 0 tha-1, L2: 1 tha-1 and L3: 2 tha-1 
** Price of input and output (Tk.Kg-1): Lime or CaMg (CO3)2 = 4.40, Urea-20, TSP-22, MoP-15, 
Cowdung-0.5, tomato 8, pototo 10.   

Response of wheat to sugar mill pressmud 
The experiment was conducted at Multilocation Testing Site Kaliganj, Jhenidah during rabi season 
2013-14 to find out the performance of sugar mill pressmud for growing wheat in the farmers field. 
Five treatments viz. T1= Sugar mill pressmud @ 5 t ha-1+ Inorganic fertilizer in IPNS basis, T2= 
Cowdung @ 5 t ha-1+ Inorganic fertilizer in IPNS basis, T3= Cowdung bioslurry @ 5 t ha-1+ Inorganic 
fertilizer in IPNS basis, T4= Inorganic fertilizer for HYG (FRG’ 2012) and T5= Farmer’s practice were 
used in the experiment. The experiment was laid out in RCB with four replications using the variety of 
BARI Gom 28. The unit plots size was 5 m × 5 m. The land was well prepared and seeds were sown 
with 20 cm wide rows on 25 November, 2013. The crop was harvested on 10 March 2014. 
Treatment having Cowdung bio-slurry @ 5 t ha-1+ Inorganic fertilizer in IPNS basis (T3) gave the 
highest grain yield (4.71 t ha-1) of wheat whereas it was the lowest(4.25 t ha-1inT5(farmers’ practice). 
The maximum gross return and MBCR over control were obtained from the T3 due to higher yield 
followed by T2. 

Response of cabbage to sugar mill pressmud in Jessore 
The experiment was conducted at Multilocation Testing Site Kaliganj, Jhenidah during rabi 
season 2013-14 to find out the performance of sugar mill pressmud for cabbage in the farmers 
field. Five treatments viz. T1= Soil test based inorganic fertilizer for HYG (FRG’ 2012), T2=Sugar 
mill pressmud @ 5 t ha-1+ Inorganic fertilizer in IPNS basis, T3= Cowdung @ 5 t ha-1+ Inorganic 
fertilizer in IPNS basis, and T4= Farmer’s practice control were used in the experiment. The 
experiment was laid out in RCBD with three replications. The unit plots size was 5 m × 4 m. The 
land was well prepared and the seedlings were planted in 50 cm wide rows maintaining 35 cm 
plant to plant distance on 20 November, 2013. The crop was harvested from 7 January to 19 
February, 2014. 
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T3 (Cowdung @ 5 t ha-1+ Inorganic fertilizer in IPNS basis) gave the highest head yield of cabbage 
(71.10 t ha-1) and it was lowest (60.27 t ha-1) in T4 (Farmer’s practice). Head height, head diameter and 
head weight/plant was also highest in T3 which contributed to highest yield.The maximum gross return 
and gross margin were obtained from T3 due to higher yield followed by T2 (Sugar mill pressmud @ 5 
t ha-1+ Inorganic fertilizer in IPNS basis). 

IMPROVEMENT OF CROPPING SYSTEM 
Croppring patterns and multiple cropping 
Development of alternate cropping pattern potato/maize-T.Aman against maize-fallow–T.Aman  
A field trial was conducted at the farmers' field of Sherpur MLT Site (AEZ 4), Bogra during 2012-13 
to fit potato in the existing cropping pattern and to increase cropping intensity. There were two 
treatments i.e, T1: Existing cropping pattern (Maize-Fallow-T.Aman ) and T2: Alternate cropping 
pattern (Potato/Maize-T.Aman ). Seeds of maize were sown as a relay after 30 days of potato planting 
in Potato/Maize-T.Aman rice cropping pattern. Rice equivalent yield (REY) in alternate cropping 
pattern was 28.56 t ha-1 which was 112.18% higher over existing pattern. Higher gross return and 
gross margin were also obtained from alternate cropping pattern over existing cropping pattern due to 
additional yield of potato. 

Development of alternate cropping pattern maize + potato- jute-T.Aman against the existing 
cropping pattern potato -cucumber -T.Aman 
A field experiment was conducted at the MLT site Modhupur, Tangail during 2012-13 under AEZ 
- 9 to improve the productivity of existing cropping pattern by introducing new crops and crop 
varieties as well as higher yield and economic return of the farmers. The experiment was laid out 
in RCB design with six dispersed replications. Improved cropping pattern Potato + Maize- Jute- 
T.Aman was tested against the existing pattern Potato-Cucumber-T.Aman. The improved 
cropping pattern gave the higher gross margin (Tk. 381843 ha -1) compared to existing pattern 
(Tk. 281662 ha-1).  

Development of alternate cropping pattern mungbean-T. Aus-T.Aman in medium high land 
under rainfed condition of Sylhet 
An experiment was conducted at multilocation testing (MLT) sites, Zakigonj, and Moulvibazar and 
farming system research and development (FSRD) site, Jalalpur, South Surma, Sylhet in 2012 and 
2013 to see the performance of improved cropping pattern and to increase the productivity and income 
of farmers. The experimental design was RCB with six (6) dispersed replications in all 3 locations.  
The existing and improved cropping patterns were i) Fallow-T.Aus-T.Aman (Existing CP: Existing 
cropping pattern) and ii) Mungbean-T.Aus-T.Aman, (Improved CP: Improved cropping pattern) 
respectively. Results revealed that improved CP provided 1.14, 3.36 and 3.77 t ha-1 seed yield of 
mungbean, grain yield of T.Aus and T.Aman rice, respectively. In existing CP, T.Aus and T.Aman 
rice crops produced 3.03 and 3.38 t ha-1 grain yield, respectively. The Improved CP provided the gross 
margin of Tk. 1,21,465 ha-1, while the existing CP gave Tk. 70,490 ha-1. However, the MBCR was 
recoded 2.48 in improved CP over existing CP.  

Development of alternet cropping pattern wheat-fallow-T.Aman against farmers existing pattern 
fallow-fallow-T.Aman in coastal area 
The experiment was conducted at MLT site Amtali, Borguna and MLT site, Kuakata, Patuakhali in 
2013-2014. Alternate cropping pattern Wheat-Fallow-T.Aman was tested against farmers’ existing 
pattern Fallow-Fallow-T.Aman. Higher grain yield was obtained from BINA dhan7 than local. Wheat 
produced 3.5 t ha-1 grain yield at Amtali and 3.0 t ha-1 at Kuakata. In Wheat -Fallow-T.Aman pattern 
crop yield and economic return was higher than fermers’ existing pattern. T.Aman rice BINA dhan7 
gave 46% higher yield than local variety. 
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Improvement of mustard-boro-T.Aman cropping pattern with mustard-boro-jute- T.Aman 
A trial was conducted at the FSRD site, Elegna and MLT site Modhupur, Tangail during 2011-12 and 
2012-13 to improve the existing cropping pattern Mustard-Boro-T.Aman for higher yield and economic 
return. The experiment was laid out in RCB design with six dispersed replications. Improved cropping 
pattern Mustard - Boro - Jute -T.Aman was tested against the existing pattern. The improved cropping 
pattern gave higher gross margin (148453 and 150116 Tk ha -1) compared to existing pattern (65301 and 
60291 Tk ha-1) at the FSRD site, Elenga and MLT site Modhupur respectively.  

Rice against fallow-boro-T.Aman rice cropping pattern in the char land of Kurigram 
The experiment was conducted at the farmers’ field during 2012-2013 to observe the performance of 
alternate cropping pattern Garlic/Maize-T.Aman against existing cropping pattern Fallow-Boro-
T.Aman rice at char land in Ulipur, Kurigram. There were two treatments viz., T1=Existing cropping 
pattern Fallow-Boro-T.Aman rice, T2=Alternate cropping pattern Garlic/Maize-T.Aman rice. Gross 
return as well as gross margin were higher (Tk. 340775 ha-1 and Tk.197215 ha-1) and the MBCR was 
2.37 in alternate pattern over existing pattern. 
Improvement of existing cropping pattern boro –T.Aus-T.Aman rice against boro-fallow-T.Aman 
A trial was conducted at the MLT Kushtia site, OFRD, BARI, Kushtia during 2013-14 to evaluate 
performance of the alternate pattern and to increase food production and farmers income. The experiment 
was laid out in RCB design with six replications. Alternate cropping pattern Boro (BRRI dhan 28) - 
T.Aus (BRRI dhan 42) - T.Aman (Binadhan-7) was tested against the existing one. Higher gross return 
(Tk. 289520 ha-1) and gross margin (Tk. 126485ha-1) were obtained in alternate cropping pattern. 

Performance of short duration T.Aman rice varieties in the potato-mungbean-T.Aus-T.Aman 
cropping pattern 
A field experiment was conducted at On Farm Research Station, Alamnagar Rangpur with a view to 
observe the relative performance of short duration T.Aman rice varieties during 2013-14. The rice 
varieties were BRRI dhan49, BRRI dhan56, BRRI dhan57, BRRI dhan62 and Binadhan-7. All the 
varieties were transplanted on the 8th July, 2013 except BRRI dhan62 (on the 22th July, 2013). 
Seedling age of Binadhan-7 was 23 days. Two times hand weeding was done at 15 and 35 days after 
transplanting. The field was irrigated six times with underground water.  
Among the tested varieties, the highest days to maturity (136 days) were observed in BRRI dhan49 
and the lowest (99 days) in BRRI dhan62. BRRI dhan57, BRRI dhan56 and Binadhan-7 required 6, 9 
and 16 more days respectively, for their maturity compared to BRRI dhan62. The highest number of 
filled grains panicle-1 (156) was attained from the variety BRRI dhan49 while the rest of the varieties 
exhibited the lowest values. The highest grain yield was obtained from BRRI dhan49 (4.84 t ha-1) 
followed by BRRI dhan57 (4.25 t ha-1). BRRI dhan56, BRRI dhan62 and Binadhan-7 demonstrated 
the lowest grain yield.  

Intercropping vegetables with maize in the haor area of Kishoreganj 
The study was conducted at Nikli, MLTs under OFRD Kishoreganj during rabi season of 2013-14 to 
observe the performance of vegetables as intercrop with maize. Four treatments like maize + potato, maize 
+ field pea, maize + red amaranth and sole maize were used in this study. The experiment was replicated 
among the four farmers followed by RCB design. The experiment was laid out in a randomized complete 
block design with six dispersed replications. There were four treatments ie, maize + potato, maize + field 
pea, maize + red amaranth and sole maize were used in this study. The variety of maize was BARI hybrid 
9.The unit plot size was 6 m x 5 m. The seeds were sown with 75 cm X 20cm spacing on 18 November 
2013. At the same time, all the tested crops (maize, potato, field pea and red amaranth) were sown. Double 
row of field pea (25 cm apart from row and 10 cm from plant) and single row of potato (75 cm apart from 
row and 25 cm from plant) were sown in between the maize row. The red amaranth was sown through 
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broadcasting method. Irrigations were done at three times at 32, 65 and 75 DAS. Weeding and earthup were 
done as per requirement. The crops red amaranth, field pea, potato and maize were harvested on 28 
December 2013, 28 January 2014, 3 February 2014 and 5 April 2014, respectively. 
The highest equivalent yield of maize 13.27 t ha-1 was obtained from maize+ potato intercropping plots and 
the lowest 10.34 t ha-1 in sole maize plots. The highest gross return (Tk.212320 ha-1), gross margin 
(Tk.125412 ha-1) and MBCR (1.16) were also found in maize+ potato plot and the lowest in sole maize plot. 

Intercropping spinach with bottle gourd as leafy vegetable at different planting system 
The study was conducted at Hossainpur and sadaor upazilla, under OFRD Kishoreganj during rabi 
season of 2012-13 and 2013-2014 to observe the performance of spinach as intercrop with bottle gourd 
as a leafy vegetable. Three planting systems viz, broadcasting spinach with bottle gourd, line sowing 
spinach with bottle gourd and sole bottle gourd were used in this study. The experiment was replicated 
among the six farmers following RCB design. The unit plot size was maintained 8 m x 5m. In case of 
bottle gourd line to line distance was 50 cm and plant to plant was 25 cm as well as line to line 15 cm 
and plant to plant 10 cm was maintained by thinning. Spinach was harvested on 16 November, 2012 
and Lau shak on 16 February, 2013 in 2012-13 season. In 2013-14, spinach was harvested on 30 
November, 2013 and Lau shak on 23 February, 2014.  
The highest equivalent yield of bottle gourd (17.01 ha-1) was obtained from line sowing spinach with 
bottle gourd plots and the lowest (13.41 t ha-1) in sole bottle gourd plots.  Due to line sowing spinach 
in the bottle gourd, 26.85% yield was increased than sole bottle gourd cultivation. Maximum gross 
return (Tk.425250 ha-1), gross margin (Tk.105220 ha-1) and BCR (2.45)  were found in line sowing 
spinach with bottle gourd plot. 

Intercropping sweet gourd with potato under different planting distance  
An experiment was conducted during Rabi season of 2012-13 to 2013-14 at the MLTs of Hossainpur, 
char area, Kishoreganj to observe the performance of potato and sweet gourd in intercropping system 
and to identify the optimum distance of sweet gourd in the potato. The design was randomize complete 
block design with three replications. The trial consisted five planting systems viz; T1: Sole potato, T2: 
1.0 m distance from plant to plant of sweet gourd, T3: 1.5 m distance from plant to plant of sweet 
gourd,T4: 2.0 m distance from plant to plant of sweet gourd, T5: 2.5 m distance from plant to plant of 
sweet gourd. The main crop was potato (Cardinal) and intercrop was Sweet gourd (Lal teer). Sweet 
gourd seeds were sown between the plant spaces at the fully of earthing up after 21 DAS of potato 
sowing. Three times irrigation was given up to 56 days of plant age of potato. Indofil and Secure were 
sprayed at 10 days interval up to 65 DAS. Roughing was done time-to-time. The potato was harvested 
on 31 January, 2014 and sweet gourd in 24 March 2014.  
The highest potato equivalent yield (81.25 t ha-1) was found from T5 treatment which was more or less 
similar to T4 (78.33 t ha-1) treatment and the lowest in sole potato (25 t ha-1). The T5 treatment also 
gave maximum gross return (Tk.406250/-) and benefit cost ratio (3.44). 

Intercropping of groundnut with garlic in the char land of Tangail 
A field experiment was conducted at the MLT sites Bhuapur and Ghatail, Tangail during 2013-14 under 
AEZ-8 and 9 to improve the productivity of existing cropping pattern by introducing new crops and 
varieties for higher yield and economic return. Three treatment combinations viz. T1= Sole groundnut 
(100% Groundnut) (40 cm × 15cm), T2= Groundnut + Garlic, (two rows of garlic in between two rows of 
groundnut) and T3= Sole garlic (100% garlic) (15 cm X 5 cm) were considered. The experiment was laid 
out in Randomized Complete Block Design with six dispersed (Six farmer’s field) replications. The unit 
plot size was 8 m x 5m. Groundnut (BARI Chinabadam 8) and garlic (BARI Rashun 2) were used as 
planting materials. The sowing date of groundnut and garlic was 20-23 November, 2013 at Bhuapur and 6-
8 December, 2013 at Ghatail. The garlic was harvested on 5 April, 2014 at Bhuapur and 11 April, 2014 at 
Ghatail and groundnut harvested on 25 April, 2014 at Bhuapur and 7 May, 2014 at Ghatail. 
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The highest groundnut equivalent yield (5.03 t ha-1 at Bhuapur and 7.52 t ha-1 at Ghatail) were 
recorded from the two rows of garlic in between  two rows of groundnut and the lowest groundnut 
equivalent yield (1.74 t ha-1at Bhuapur and 2.45t ha -1 ) was obtained from the sole groundnut. The 
highest gross return (Tk. 2,01,200 ha-1at Bhuapur and Tk. 3,00,800 ha-1 at Ghatail) and gross margin 
(Tk. 1,53,975 ha-1 at Bhuapur and Tk 2,53,145 ha-1 at Ghatail) were obtained from in the intercrop 
combination (two rows of garlic in between two rows of groundnut) and the lowest gross return (Tk 
69,600 ha-1 at Bhuapur and Tk 98,000 ha-1 at Ghatail) and gross margin (Tk. 37,435 ha-1 at Bhuapur 
and Tk 65,555 ha-1 at Ghatail ) was obtained from the sole groundnut. 

Intercropping maize with different vegetables for charland of Bhuapur, Tangail 
A field experiment was conducted in charland at the MLT site Bhuapur, Tangail during 2013-14 under AEZ-
8 to improve the productivity of existing cropping pattern by intercropping and increase yield and economic 
return of farmers. Five treatment combinations viz. T1= Sole crop of Maize (100% Maize), T2=100% Maize 
(Maize paired row) + Potato (Diamant), T3= 100% Maize (Maize paired row) + Spinach (local), T4= 100% 
Maize (Maize paired row) + Red amaranth (BARI Lalshak 1) and T5= 100% Maize (Maize paired row) + 
Radish (BARI Mula 1) were consider. It was laid out in Randomized Complete Block Design with six 
dispersed (six farmers’ field) replications. The unit plot size was 8 m x 5 m. Hybrid maize (BARI Hybrid 
Maize 7), Potato (Diamant), Spinach (Local), Red amaranth (BARI Lalsak 1), Radish (BARI Mula 4) were 
used as test crops. Maize, potato, spinach, red amaranth and radish seeds were sown during 25-30 November, 
2013. Subsequently three irrigations were applied at 20, 30 and 60 DAS. Earthling up was done at 30 days 
after planting potato. Two hand weeding were done at 20 and 35 DAS to keep the crop weed free. Different 
intercrops were harvested at their maturity. Maize was harvested on 15-20 April, 2014.  
The highest maize equivalent yield 15.64 t ha-1 was recorded from the treatment T5 (100% maize + 
radish) and the lowest yield (8.23 t ha-1) was obtained from T1 (sole maize). The highest gross return 
(Tk. 297080.33 ha-1) and gross margin (Tk. 187505.33 ha-1) was obtained from the treatment T5 (100% 
maize + radish) and the lowest gross return (Tk. 156370 ha-1) and gross margin (Tk. 72,020 ha-1) was 
obtained from the treatment T1 (sole maize). 

Study on intercropping of vegetables with hybrid maize 
The experiment was conducted at MLT site, Phulpur, Mymensingh during Rabi season of 2013-14 to study 
the feasibility of intercropping of vegetables with hybrid maize and economic returns. Three crop 
combinations viz. T1: Sole crop of maize, T2: maize + red amaranth (leaf), T3: maize + radish (leaf) were in 
the intercropping system. The crop combinations were arranged in the Randomized Complete Block 
Design with four replications. The unit plot size was 8 m × 5 m. The spacing of sole maize was 75 cm× 25 
cm. BARI Hybrid Maize 9 was sown on 28 November, 2013. Seed of BARI Lalshak 1 and BARI Mula 4 
were sown on 10 December, 2013. The crop was irrigated at 20, 40, 70 and grain filling stage. Weeding and 
other inter cultural operations were done as per requirement. The intercrops of red amaranth and radish 
were harvested during 35-40 DAS. The maize crop was harvested on 20 April, 2014.  
The highest maize equivalent yield (11.9 t ha-1), gross return (135050Tk ha-1) and gross margin 
(83,120 Tk ha-1) were obtained from maize + red amaranth combination. The lowest maize equivalent 
yield (8.61 t ha-1), gross return (115200Tk ha-1) and gross margin (73275Tk ha-1) were obtained from 
sole maize cropping.  
Farmers showed very much interest in cultivation vegetable with maize for its high economic benefit. 

Studies on intercropping of red amaranth, coriander and radish with bottlegourd 
A field experiment on intercropping of red amaranth, coriander and radish with bottle gourd was conducted 
at farmer’s field of Netrakona MLT site during Rabi season of 2013-14 to evaluate the performance of 
bottle gourd production and to increase land use efficiency in Netrakona. Four crop combinations viz., 100 
% Bottle gourd + Red amaranth, 100 % Bottle gourd + Coriander (leaf), 100 % Bottle gourd + Radish (leaf) 
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and Sole bottle gourd were used. The unit plot size was 6 m × 2.5 m. Seeds of bottle gourd (var. BARI Lau- 
3), red amaranth (var. BARI Lalshak-1), coriander (var. BARI Dhania-1) and radish (var. BARI Mula-1) were 
sown on same day i.e. 20 October 2013. Distance between two pits was 2 m. spacing. Leaves of red 
amaranth, coriander and radish were harvested at 29, 38 and 35 days after sowing (DAS). First bottle gourd 
was harvested on 21 January, 2014 and it was continued up to 17 April, 2014.  
Results revealed that bottle gourd yield was reduced 6 to 17 % due to the cultivation of companion 
crops (red amaranth, coriander and radish) but total productivity increased upto 20% due to the 
contribution of companion crop. The highest bottle gourd yield (66.36 t ha-1) was obtained from sole 
cropping and the lowest bottle gourd yield (55.0 t ha-1) was found in 100% Bottle gourd + Radish crop 
combination. The highest bottle gourd equivalent yield (79.63 t ha-1) was recorded in 100% Bottle 
gourd + Coriander (leaf) combination. It also gave the highest gross margin (Tk. 1, 98,650 ha-1).  

Studies on intercropping of coriander with carrot 
The experiment on intercropping of coriander with carrot was conducted at farmer’s field of Netrakona 
MLT site during Rabi season of 2013-14 to evaluate the performance of carrot production and to 
increase land use efficiency in Netrakona. Three treatments viz., Carrot (100%) + Coriander (1 time 
cultivation), Carrot (100%) + Coriander (2 times cultivation) and Sole carrot (100%) were considered. 
It was laid out in Randomized Complete Block Design with six replications. The unit plot size was 3 
m × 1 m. Seeds of carrot (var. Kuroda 35) and coriander (var. BARI Dhania-1) were sown on 14 
November, 2013 in 5 rows. The row was 20 cm apart from each other. Coriander was sown in between 
two rows. Second time sowing of coriander was done on 25 December, 2013. First time sowing 
coriander was harvested at 38 days after sowing (DAS) and Second time sowing coriander was 
harvested 39 DAS. Carrot was harvested on 20 February, 2014 (97 DAS).  
Intercropping reduced carrot yield but total productivity increased due to additional yield of coriander. 
Sole carrot produced its highest yield (37.58 t ha-1). Among the intercropping treatments, the highest 
carrot yields (34.20 t ha-1) were obtained from carrot (100%) + Coriander (1 time cultivation). The lowest 
carrot yield (32.23 t ha-1) was recorded in carrot (100%) + Coriander (2 times cultivation). The highest 
carrot equivalent yield (42.40 t ha-1) was recorded in carrot (100%) + coriander (1 time cultivation). 
Carrot (100%) + coriander (2 times cultivation) gave the highest gross margin (Tk 6,15,240 ha-1).  

Study on intercropping of cabbage with onion and coriander 
The experiment was conducted at the MLT site, Trishal, Mymensingh during Rabi season of 2013-14 to 
observe the performance of cabbage intercropping with onion and coriander. Four intercropping 
combinations as T1: sole cabbage (100 %), T2: cabbage (100 %) + onion, T3: cabbage (100 %) + coriander, 
T4: cabbage (100 %) + onion + coriander were investigated. Head yield of cabbage was adversely affected 
by intercropping. The experiment was laid out in RCB design with six compact replications. The unit plot 
size was 3m x 2.4m and spacing for cabbage was 60 cm x 50 cm, for onion 20 cm x 15 cm and  in coriander  
it was 20cm x continuous in line. The tested varieties of cabbage, onion and coriander respectively were 
Atlas-70, BARI Piaz-1 and BARI Dhania-1. In T1 treatment, thirty days old cabbage seedlings were planted 
on 3 November, 2013. In T2 treatment, one row onion was in between two cabbage lines. In T3 treatment, 
one row coriander was in between two cabbage lines. In T4 treatment, one row onion was in one side of the 
cabbage and one row coriander was in another side of cabbage. Cabbage seedlings were planted on 3 
November, 2013 and harvesting was made on 17 February, 2014. Onion seedlings were planted on 5 
November, 2013 and the bulb was harvested on 10 February, 2014.Coriander seeds were sown on the same 
day and the leaves were harvested on 7 February, 2014.  
The highest cabbage equivalent yield (95.98 t ha-1) was obtained from T4 treatment when onion + 
coriander were intercropped with cabbage and the lowest cabbage equivalent yield (84.46 t ha-1) was 
recorded in sole cabbage cultivation. Gross return (Tk. 9,73,800 ha-1) and gross margin (7,28,785 Tk 
ha-1) were also highest in T4 treatment. 
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Performance of mixed cropping of lentil and mustard as a relay crop with T.Aman rice at 
farmers’ field 
A research managed trial was conducted at the farmers’ field of Hasaikhali village under the 
extrapolation area of MLT site, Atghoria, Pabna during rabi season of 2013-14. Primed seeds of lentil 
(BARI Masur 6) and mustard (BARI Sarisha 14) were sown as relay withT.Aman rice field 
maintaining recommended seed rate. The seeds of relay crops (lentil and mustard) were sown on 13 
November, 2013 just 10-15 days before harvesting of T.Aman rice. Seeds of lentil were soaked in 
fresh water overnight for seed priming. The seed rate of lentil and mustard used here were 50 and 0.7 
kg ha-1, respectively. Fungicide (Rovral 50 WP) @ 2.5 g L-1 was applied three times starting at the 
beginning of flowering to prevent diseases of lentil and mustard. Mustard was harvested on 21 to 22 
February, 2014 and lentil was harvested on 13 to 15 March, 2014.  
The mean seed yield of lentil and and mustard were 1434 and 372 kg ha-1, respectively. Lentil 
equivalent yield in relay mixed cropping was 1673.14 kg ha-1which was 35% higher than farmers relay 
sole lentil. Economic return in terms of gross margin was also higher in relay mixed cropping (Tk. 
102057 ha-1) as compared with farmers relay sole cropping (Tk.74100 ha-1). 

Relay cropping of grasspea, lentil and mustard with T.Aman rice in high barind tract 
An experiment was carried out at farmer’s field of FSRD site, Kadamshahar, Godagari, Rajshahi during 
2012-2013 &2013-14 to find out the optimum sowing time for growing gardenpea, lentil and mustard as 
relay with T.Aman rice and to search the suitable crops to grow with T.Aman rice as relay in High Barind 
Tract. There were three sowing times viz. 15, 10 and 5 days before harvest of T.Aman rice and crops of 
lentil (BARI Masur-6), grass pea (BARI Khesari 1) and Mustard (BARI Sharisha14). Crops sown at 15 
days before harvest of T.Aman rice (T1) produced the maximum grain yield for lentil (950 and 937 kg ha-

1), grass pea (1507 and 1420 kg ha-1) and mustard (930 and 1120 kg ha-1), respectively during 2012-2013 
and 2013-2014. The same treatment showed maximum gross margin of Tk. 45500 and 44155 ha-1 for lentil, 
Tk. 55850 and 38800 ha-1 for grass pea and Tk. 30275 and 26300 ha-1 for mustard during two consecutive 
years. So, 15 days before harvest of T.Aman rice was optimum for maximizing the yield as well as 
economically profitable and viable for relay cropping of grasspea, lentil and mustard with T.Aman rice in 
High Barind Tract soil.  

Performance of mustard relaying in T.Aman rice of different cropping pattern 
The trial was conducted at the MLT site Kushtia under OFRD, BARI, Kushtia during the year of 
2013-14 to select the suitable mustard variety for relay cropping in Fallow – T.Aman/Mustard and 
Fallow – Boro rice - T.Aman cropping pattern to increase farmers’ income. The experiment was laid 
out in RCB design with six replications. Alternate cropping pattern T.Aman (BR 10)/ Mustard (BARI 
Sarisha 11 and 16) – T.aus (BRRI dhan 48) and T.Aman (BRRI dhan 49/ Mustard (BARI Sarisha 14 
and 15) – Boro (BRRI dhan 28) was tested against the existing cropping patterns. The unit plot size 
was 8 m x 10 m. The experiment was laid out in RCB design with six dispersed replications. 
Economic return in terms of MBCR was found 1.95/1.59 in alternate cropping pattern. 

Performance of khesari as relay crop with taman rice in low-lying areas of Narail  
The field experiment was conducted at MLT site Tularampur, Narail during rabi season, 2013-14 to 
evaluate the performance of Khesari (BARI khesari 2) as relay cropping with T.Aman rice. The 
experiment was based on four treatments T1= T.Aman/BARI khesari 2 relay with crop residue, T2= 
T.Aman/local (khesari) relay with crop reside, T3= BARI khesari 2 after T.Aman harvest and T4= 
Khesari (local) after T.Aman harvest. The experiment was laid out in a RCB design with six 
replications. From this study, it was observed that T1 treatment produced the highest lentil seed yield 
(1.85 tha-1) and the lowest seed yield (0.34 t ha-1) was obtained from T3 treatment. It was also 
identified that, by the incorporation of khesari as relay crop in the transplanted aman rice field, lands 
could be brought under grass pea cultivation to enhance grass pea production, provide human nutrition 
and also to ensure soil health improvement for sustainable production system. 
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Performance of sweet gourd as relay crop with T.Aman rice in Sylhet  
An experiment was carried out at multilocation testing (MLT) site, Zakigonj and farming system research 
and development (FSRD) site Jalalpur, South surma, Sylhet during the year 2012-14 that was initiated in 
2012-13. The objectives of the study were to evaluate the performance of sweet gourd as a relay crop with 
T.Aman rice in AEZ 20 and to increase crop production and farmers’ income. The trial was laid out in RCB 
design with three dispersed replications. The treatments were T1: T.Aman + Sweet gourd (var. Mollika) 
relay, T2: T.Aman + Sweet gourd (local var. Hatirpura) relay, T3: Sweet gourd (var. Mollika) sole, T4: 
Sweet gourd (var. Hatirpura) sole and T5: T.Aman rice (var. Binadhan-7) sole. The trial was laid out in 
RCB design with three dispersed replications. Seedlings of T.Aman were planted on 10-15 August and 
harvested on 15-20 November. The sweet gourd seeds were sown 15-20 days before harvest of T.Aman 
rice by making heap called ‘Mada’ with maintaining the distance is 3m × 3m. Four to five seeds of sweet 
gourd of each variety were sown in each Mada as relay on 28 October to 5 November in T.Aman rice field, 
while sweet gourd sole was sown on 22-26 November after harvest of T.Aman. The size of the Mada was 
50cm x 50cm x 45cm. The sweet gourds were harvested from 12 February to 30 April.  
The highest T.Aman rice equivalent yield was obtained from T2 treatment (12.77 t ha-1) followed by T1 
treatment (12.09 t ha-1). The highest BCR (2.67) was calculated from T2 treatment followed by 
treatment T1 (2.26). Relaying of sweet gourd with T.Aman rice could be a suitable option for the 
farmers in Sylhet region, especially under scarcity of water during Rabi season. 

Performance of sweet gourd varieties as relay with T.Aman rice  
The experiment was conducted at FSRD site, Razakhail, Patuakhali and MLT site Amtali, Borguna in the 
Rabi season of 2013-2014 to verify the performance of sweet gourd with and after T.Aman rice harvest 
under farmers’ field condition. Two planting method; T1: relay of sweet gourd with T.Aman rice (15-20 
days before T.Aman rice harvest as a pit system), T2: sweet gourd sowing just after T.Aman harvest as a 
pit syatem and BARI Mistikumra 1 & 2 were used as planting materials. The experiment was laid out in 
RCB design with six dispersed replications having unit plot size 20 m × 15 m. The planting spacing was 
2 m × 2 m. Transplanting was doneon 01-7 December 2013 at T1 treatment and 15- 20 December 2013 at 
T2 treatment.  Crops were harvested on 23 March to 09 April 2014. 
In case of planting methods, highest yield (24.6 tha-1) was obtained from relaying of sweet gourd with 
T.Aman rice and in case of variety, the highest yield (26.9 t ha-1) was obtained from BARI Mistikumra 
1. In combination, highest fruit yield was obtained from relay planting of BARI Mistikumra 1 (28 t ha-

1) with T. Aman rice.  
Relay cropping of lentil with T.Aman rice in saline area of Patuakhali 
An experimental was carried out at MLT site, Kuakata, Patuakhali during Rabi season of 2013-2014 to 
select suitable variety of lentil for saline area of Patuakhali and to increase pulse production as well as 
income of farmers. BARI Mosur 4, 5, 7 and Local were used in this trial. Lentil was cultivated as relay 
with T.Aman rice. Seeds of lentil were sown as broadcast before 15-20 days of T.Aman rice 
harvesting. Six farmers were selected for this program and unit plot size was 8 m x 5 m. The 
experiment was laid out in a randomized complete block design with 6 dispersed replications. Seeds 
were sown on 17-18 November 2013 and harvested on 08-10 March 2014. 
Among the four lentil varieties tested in the MLT site, Kuakata, Patuakhali in Rabi 2013-14, BARI 
Mosur 7 showed higher yield (1.6 t ha-1) followed by BARI Mosur 5 (1.4 t ha-1) and BARI Masur 4 
(1.3 t ha-1) (Table 1). BARI Masur 7 showed better performance in all cases followed by BARI Masur 
6 in saline area. Local and BARI Masur 4 showed poor response in all cases as well as respect of yield 
in salinity environment. Here we observed that when salinity increased yield was decreased. In case of 
emergence it tolerates up to 2 dS/m salinity level and after that it was died. Again, up to maturity stage 
it tolerance about 10 dS/m salinity level after that it was damaged.  However, the trial may be repeated 
to next year for more confirmation 
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Performance of mustard and lentil as a mixed cropin the coastal area of Patuakhali 
An experiment was conducted at MLT site Amtali, Borguna, Patuakhali in the Rabi season of 2013-
2014 to verify the performance of mustard and lentil as a mixed crop in the coastal area of Patuakhali 
under farmers’ field condition. Five treatments were as follows: T1:100% Mustard, T2: 100% Lentil, 
T3: 50% Mustard + 50% Lentil, T4: 75% Mustard+25% Lentil, T5: 25% Mustard+75% Lentil were 
used. The experiment was laid out in RCB design with six dispersed replications having unit plot size 
8 m x 5 m. Date of sowing 6-17 December 2013 and harvesting date 23 February-13 March 2014. 
From the combination of mixed crop yield found that the maximum mustard equivalents yield (MEY) 
(2238 Kg ha-1) was observed from treatment T3 next to T2 (1960 Kg ha-1). It was also observed that the 
highest gross margin Tk. 56920 ha-1 and lowest gross margin Tk. 51155 ha-1 was obtained from T3 and 
T1, respectively.  

Cropping pattern study for increasing cropping intensity and productivity in rice based 
cropping system 
An investigation was conducted at On Farm Research Station, Alamnagar Rangpur with a view to 
increase cropping intensity and productivity through crop intensification in rice based cropping system 
during 2012-2013 and 2013-14. Three alternate patterns viz; CP1=T.Aman (Binadhan-7)-Mustard 
(BARI Sharisha14)–Boro rice (BRRI dhan-28)-T.Aus (Parija); CP2= T.Aman (BINA dhan-7)-Potato 
(Granola)-Boro rice (BRRI dhan-28)-T.Aus (Parija); CP3= T.Aman (Binadhan-7)-Mustard (BARI 
Sharisha 15)-Mungbean (BARI Mung 6)-T.Aus (Parija) were tested over existing pattern CP4 = 
T.Aman (BRRI dhan 11)–Fallow-Boro rice (BRRI dhan28)–Fallow. All the three alternate cropping 
patterns performed better over the existing pattern in respect of equivalent yield and gross margin. The 
rice equivalent yield of CP2    (26.23 t ha-1yr-1) was found to be the highest yielder pattern followed by 
CP1 (18.77 t ha-1yr-1) and CP3 (18.72 t ha-1yr-1) while the existing pattern CP4 contributed the lowest 
yield (10.59 t ha-1yr-1). The highest gross return (Tk.422303 ha-1) and gross margin (Tk.176576 ha-1) 
was obtained from the pattern CP2 while the lowest gross return and gross margin was obtained from 
existing pattern. 

Effect of conservation tillage and residue management in soil moisture retention and 
productivity of chickpea-maize-T.Aman rice cropping pattern in barind soil 
The field trial was conducted at the farmer's field of FSRD site Kadamshahar, Godagari, Rajshahi 
during rabi season 2013-2014 with an objective to observe the effect of conservation tillage and 
residue management on soil moisture conservation and performance of the crop under different tillage 
and residue mulch for chickpea- maize-T.Aman cropping pattern in the High Barind Tract. Three 
tillage methods viz., (i) T1= strip tillage (ii) T2= bed planting and (iii) T3= conventional tillage in 
combination with three mulching practice viz. (i) M1= farmers practices (ii) M2=15% residue straw 
mulch (iii) M3=30% residue straw mulch were studied in the experiment. The experiment was laidout 
in RCBD with three dispersed replications.  Interaction effect of tillage and mulching were found 
significant on soil moisture retention and also on chickpea yield. Bed planting along with 15% straw 
mulch produced significantly higher chickpea yield (1.15 t ha-1) and gave higher economic benefit 
than that of other treatments. The results indicate bed planting coupled with 15% straw mulch might 
be a good option for better soil moisture conservation and higher economic benefit and yield of 
chickpea in High Barind Tract of Bangladesh.   

Validation trial of four crop based cropping pattern studies for increasing cropping intensity 
and productivity 
The experiment was conducted at Fakirbazar, Burichong in Comilla district during 2013-14 to develop 
an economically profitable cropping pattern against the existing one. The existing and improved 
cropping patterns were T.Aman-Fallow-Boro-Fallow and T.Aman-Mustard-Boro-T.Aus rice, 
respectively. In Comilla, grain yield of T.Aman, mustard, Boro and T.Aus rice were recorded as 4.29, 
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1.38, 6.36 and 2.74 t ha-1, respectively in the improved cropping pattern where as 3.88 and 5.29 t ha-1 
grain yield of T.Aman and Boro rice were recorded in the existing cropping pattern. Rice equivalent 
yield in the improved cropping pattern was 14.54 t ha-1 and it was more than 6 t ha-1 compared to 
existing cropping pattern (8.52 t ha-1).Higher gross return (Tk. 217800 ha-1) and gross margin (Tk. 
107783 ha-1) were obtained in improved cropping pattern as compared with existing pattern.  

Validation of hybrid maize and sweet potato intercropping under different planting system in hilly areas 
An intercropping experiment was conducted at Dalupara hill valleys in Bandarban during 2013-14 to 
find out the suitable planting system of hybrid maize+sweet potato intercropping. Two intercropping 
combinations viz., maize paired row + 2 rows sweet potato (100% HM: 40% SP) and maize normal 
row +1 row sweet potato (100% HM: 60% SP) were evaluated against their sole crops. Cob yield of 
hybrid maize and tuber yield of sweet potato was the highest in respective sole crops. Among the 
intercropping treatments, the highest cob yield (14.56 t ha-1) and tuber yield (10.67 t ha-1) was 
recorded in maize normal row + 1 row sweet potato. Higher fodder yield (28.75 t ha-1) was obtained 
from maize paired row + 2 rows sweet potato. The results revealed that maize normal row +1 row 
sweet potato combination might be suitable for the hilly areas. 

Performance of different cropping patterns in mango orchard at high barind tract 
An experiment was carried out at farmer’s field of FSRD site, Kadamshahar, Godagari, Rajshahi during 
the year of 2011-12 and 2012-13 to find out the suitable cropping patterns to grow in mango-based agro-
forestry system at High Barind Tract. The study consists of three cropping patterns, i.e., wheat-
mungbean-T.Aman, potato-mungbean-T.Aman and mustard-mungbean-T.Aman rice cropping patterns.  
The yield and yield components of wheat, potato, mustard, mungbean and T.Aman rice were 
significantly influenced by the different nutrient. Among the three cropping pattern potato-mungbean-
T.Aman showed the better performance in mango orchard. The experiment was designed with three 
treatments; laid out in a randomized complete block design with six dispersed replications. The unit plot 
size was 5 decimals. The trial was started with wheat, potato and mustard. The field of wheat, potato and 
mustard were prepared by power tiller and followed by laddering. Wheat (variety: BARI Gom-26) @ 
120 kg ha-1, potato (var. Diamont) @ 1500 kg ha-1  and Mustard (var. BARI Sharisha 14) @ 7 kg ha-1 
were sown in continuous line with 20 cm spacing on 20-25 November, 2011 and 25-30 november 2012. 
The crop was harvested on 20-30 March, 2012 and 24-30 March 2013. For second crop mungbean (var. 
BARI Mung-6) was sown 30 cm apart between rows on 2-4 April 2012 and 1-3 April 2013. The pods of 
mungbean were picked two times at maturity on 2-15 June 2012 and 5-18 June 2013. Mungbean stover 
was incorporated to soil before transplantation of T.Aman rice. For third crop, twenty days old seedlings 
of Binadhan7 rice were transplanted at 20 cm x 15 cm spacing on 22-26 July 2012 and 25-30 July 2013. 
Rice was harvested on 26-30 October 2012 and 28-30 October 2013.  
Average of two years results indicate that cropping pattern potato-mungbean-T.Aman produced the 
maximum tuber yield of potato 22.11 t ha-1, seed yield of mungbean, 1.46  t ha-1 and grain yield of 
T.Aman rice 4.46 t ha-1. The maximum gross margin (Tk. 253306 ha-1) was obtained from potato-
mungbean-T.Aman rice followed by wheat-mung-T.Aman (Tk. 138735 ha-1). So, potato-mungbean-
T.Aman is the suitable cropping pattern(s) to grow in mango-based agro-forestry system at High 
Barind Tract in respect of yield and economic return. 

Component Technology 
Performance of wheat under different tillage practices 
The experiment was conducted at MLT site, Bhola Sadar under OFRD, Bhola during Rabi season of 
2013-2014. Four different tillage practices viz. T1: strip tillage,T2: bed planting,T3: power tiller 
operated seeder (PTOS) and T4: conventional/farmers’ practice were tested for wheat sowing under 
farmers’ field condition. Sowing of BARI Gom 26 was done on 15-16 December 2013 and was 
harvested on 30 March 2014. Irrigation was done twice: at 19 DAS and at flowering stage.  
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The result showed that number of spikes m-2, number of grains spike-1 and grain yield differed 
significantly due to different tillage practices. Bed planting produced the highest grain yield (3.54 t ha-

1) and it was 13.46% higher than farmers’ practice. Strip tillage practice produced 3.12% less grain 
yield as compared to farmers’ practice.    

Performance of lentil varieties in the cropping patterns at charlands of Kurigram 
The experiment was conducted at the MLT site, Ulipur, Kurigram during rabi season, 2013-14 to 
observe the performance of BARI released lentil (masur) varieties in the Lentil-Sesame-Fallow 
cropping pattern. Four varieties viz., BARI Masur 4, BARI Masur 5, BARI Masur 6 and BARI Masur 
7 were compared. The experiment was laid out in a randomized complete block design with six 
dispersed replications. The unit plot size was 10m × 10m. The crop was sown on 18-20 November, 
2013. The crop was irrigated twice at 25 and 50 days after sowing (DAS). The crop was harvested on 
25-27 March 2014.  
Among the tested varieties, BARI Masur 7 gave the maximum yield (1.34 t ha-1) which was identical to 
BARI Masur 6 and the lowest yield was recorded from BARI Masur 4 (1.15 t ha-1). The highest gross 
return (Tk.93800 ha-1) and gross margin (Tk.59025 ha-1) were obtained from BARI Masur 7. The lowest 
gross return (Tk.80500 ha-1) and gross margin (Tk.45725 ha-1) were obtained from BARI Masur 4. 

Performance of different garlic varieties under mulch condition 
The experiment was conducted at MLT site Atghoria, during the rabi season of 2013-14 to evaluate 
the performance of garlic varieties (BARI Rasun 1, BARI Rasun 2 and local) under zero tillage with 
mulching condition. Immediately after receding of water from the field during the winter, the bulbs of 
garlic varieties was planted on November 8-10, 2013 in the muddy soil of the experimental plot 
maintaining spacing of 15 cm × 10 cm. More or less similar amount of dried rice straw mulch was 
uniformly placed in each plot immediately after planting of bulbs. The unit plot size was 8 m × 5 m. 
Weeding was done two times on 1st week and 4th week of January 2014. Two irrigations were applied 
on 2nd week of January and 1st week of February, 2014. Rovral 50 WP was sprayed to control fungal 
disease. The crop was harvested on March 24-26, 2014.  
Garlic varieties did not show significant differences regarding bulb yield and yield attributes under 
mulch condition. In view of cost and return, BARI Rasun 1 and BARI Rasun 2 gave slightly higher 
gross margin as compared to local variety. 

Performance of mukhikachu and turmeric under mango orchard 
The experiment was carried out at Farming Systems Research and Development (FSRD) site, 
Pushpapara, Pabna, during 2013-14 under AEZ-11. Three mukhikachu varieties viz. Bilashi, MK140 
and Local and four turmeric varieties viz. BARI Halud 1, BARI Halud 2, BARI Halud 3 and Local 
were used in the study. The experiment was laid out in randomized complete block design with three 
replications under mango orchard. The unit plot size was 5 m ×4 m. The crops were fertilized as per 
FRG’2012. The seeds of both crops of mukhikachu and turmeric were sown on April 18, 2013 
maintaining 60 cm × 45 cm spacing for mukhikachu and 50 cm × 25 cm spacing for turmeric. 
Mukhikachu was harvested on December 09, 2013 and turmeric was harvested on January 19, 2014.  
In case of mukhikachu, Bilashi produced the identically higher corm yield (20.67 t ha-1) with local 
variety (19.17 t ha-1) and the weight of corm plant-1 and number of tuber plant-1 also supported these 
results (Table 1). Satisfactory yield was also obtained from MK140 (16.17 t ha-1). From the economic 
point of view, Bilashi also performed better than other varieties (Table 3).On the contrary, local 
turmeric variety (Arani) performed slightly better rhizomne yield (18.33 t ha-1) which was identical 
with BARI Halud 3 (14.67 t ha-1) and BARI Halud 1 (12.82 t ha-1) under mango orchard (Table 2). 
The rhizome weight plant-1 was higher in local variety but the numbers of fingers plant-1 were identical 
in all varieties except BARI Halud 2. The plant of BARI Halud 1 was taller than other varieties. Local 
halud variety gave higher economic return followed by BARI Halud 3. 
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Performance of chickpea varieties in thecoastal saline area of Patuakhali  
An experiment was conducted at MLT site Kuakata, Patuakhali in the Rabi season of 2013-2014 to 
find out the suitable Chickpea variety for saline area. A total of three Chickpea variety- two from 
BARI viz; BARI Chola 5, BARI Chola 6and one from local were included in this trial. Treatments 
were arranged in the RCB design with six replications. The plot size was 4m x 5m. The seeds were 
sown on 19 to 21 December 2013 with maintained spacing 40 cm × continous row. The crop was 
cultivated under rainfed condition. Chemical insecticide Carate/Chita @ 1mlL-1 of water was sprayed 
for controlling the pod borer infestation. The crop was harvested on 16-20, April 2014.  
BARI Chola-5 gave higher grain yield (1.70 t ha-1) followed by BARI Chola 6 (1.60 t ha-1). Local 
variety produced the lowest grain yield (1.2 t ha-1). However, BARI released Chickpea varieties 
showed better performance in saline area than local. The highest gross margin and BCR was also 
highest in BARI chola-5.  

Performance of hybrid maize at different planting configuration 
The field experiment was conducted at the MLT site, Gobindoganj, Rangpur and Daudkandi, Comilla 
during rabi season, 2013-14 to evaluate proper spacing for maize population. The experiment was 
conducted in the farmer's field with three spacing's viz. 75 cm× 25 cm, 60 cm× 20 cm and 70 cm × 25 cm. 
The experiment was conducted in farmers' field which was laid out randomized completely block design 
(RCBD) with three replications. BARI Hybrid maize-9 was used as test variety of hybrid maize.  The unit 
plot size was 6m × 5 m. The crop was planted during 28 Nov. to 2 Dec. 2013. One weeding was done at 25 
DAS. The crop was irrigated thrice at 20, 35 and 70 DAS. The crop was harvested on 22-27April, 2014.  

Effect of planting technique on tuber yield of potato at charlands ecosy-stem 
A field experiment was conducted at the MLT site Ulipur during Rabi season 2013-14 to find the 
suitable planting techniques for growing potato at charland ecosystem. Four treatments were tested in 
RCBD with six replications. Planting techniques viz., recommended system of planting (60cm × 
30cm), Single eye planting (30cm × 10cm), Single eye double row zigzag system (10cm/30cm × 
10cm), and Half-cut system (30cm × 10cm),  were evaluated for this purpose. The unit plot size was 
3m × 4m. Cardinal was used as planting material. The crop was irrigated thrice at 35, 55 and 70 DAP. 
The crop was planted during 30 November, 2013 and harvested on 1st March, 2014.  
Among the tested planting techniques, the highest tuber yield (29.0 t ha-1) was obtained from 
recommended system of planting and the lowest yield was obtained from single eye planting (22.5t ha-

1). The highest gross return (Tk.217500 ha-1) and gross margin (Tk.75000 ha-1) were also obtained 
from recommended system of planting.       

Effect of different levels of rice straw mulch on garlic yield under zero tillage cultivation 
The experiment was conducted at MLT site Atghoria, Pabna during rabi season of 2013-14 to ascertain 
the effect of different levels of rice straw mulches on garlic. Four different levels of rice straw mulches 
viz. T1= Mulch with rice straw @ 2 t ha-1, T2= Mulch with rice straw @ 3 t ha-1, T3= Mulch with rice 
straw @ 4 t ha-1and T4= Mulch with rice straw @ 1.5 t ha-1 (Farmers practice). Immediately after 
receding of water from the field during the winter, the bulbs of BARI Rasun-2 was planted on 
November 8-13, 2013 in the muddy soil of the experimental plot maintaining spacing of 15 cm × 10 
cm. The unit plot size was 8 m × 5 m. Weeding was done two times on 1st week and 4th week of 
January 2014. Two irrigations were applied on 2nd week of January and 1st week of February, 2014. 
Rovral 50 WP was sprayed to control fungal diseaseThe crop was harvested on March 25-26, 2014.  

Effect of sowing date on the yield of wheat varities in the southern region of Bangladesh 
The experiment was conducted at MLT site Kuakata, Patuakhali and MLT site Amtali, Barguna in the rabi 
season of 2013-2014 to verify the effect of wheat varieties under different sowing dates in southern area under 
farmers field condition. Two varieties named BARI Gom 25 and BARI Gom 26 were used in Kuakata and 
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Amtali, respectively. Seeds were sown in three different times:S1:Early sowing (05.12.2013), S2: Midterm 
sowing (15.12.2013), S3: Late sowing(25.12.2013).The experiment was laid out in RCB design with six 
dispersed replications having unit plot size 8 m x 5 m. Crops were harvested on 20 March to 05 April 2014.  

Effect of different tillage methods on productivity of mungbean  
The experiment was conducted at FSRD site Razakhali, Patuakhali, and MLT site Kuakata, Patuakhali 
in the rabi season of 2013-2014 to verify the effect of different tillage methods for Mungbean 
cultivation in saline area of Patuakhali under farmers field condition. Four different methods used such 
as T1= Seeds own with PTOs, T2= Seed sown with bed planter, T3= Seed sown by strip tillage, T4= 
Conventional tillage/farmers practice.The experiment was laid out in RCB design with six dispersed 
replications having unit plot size 10 m × 10 m. Seeds were sown on 07-08 February 2014 and 
harvested on 13 April to 6 May 2014 a t Kuakata and 17- 21 April 2014 at Razakhali.  
Four different tillage methods viz. T1= Seeds own with PTOS, T2= Seed sown with bed planter, T3= 
Seed sown by strip tillage, T4= Conventional tillage/farmers practice were used in the study. The 
highest seed yield (1.6 t ha-1) was recorded from T1 at Razakhali followed by T4 (1.4 t ha-1) and in case 
of Kuakata T1 gave the higher yield (1.48 t/ha) follwed by T2. 

Effect of plant spacing on the growth and yield of indegenous potato at farmers field of 
Gouripur, Mymensingh  
The experiment was conducted at Tatkura village of Gouripur under Mymensingh district during Rabi 
season of 2013-14 to evaluate the effect of spacing on the yield of indigenous potato variety named 
“Challisha”. Potato variety Challisha was used in this experiment. Three different plant spacings viz. 
50 cm × 15 cm (recommended for local variety), 40 cm × 15 cm and 20 cm × 10 cm (farmer’s 
practice) were used as treatment variables. The unit plot size was 4 m × 3 m. The experiment was laid 
out in randomized complete block design with six dispersed replications. Seed tubers were sown on 7 
November, 2013. The crop was harvested on 9 January, 2014.  
Result revealed that 40 cm × 15 cm plant spacing performed better and yielded the highest (15.95 t ha-

1) followed by 20 cm × 10 cm spacing (Farmers practice) (15.49 t ha-1) and the lowest tuber yield 
(14.22 t ha-1) was recorded with 50 cm × 15 cm plant spacing. Economic analysis showed that the 
same spacing 40cm × 15cm gave the maximum gross (Tk. 311200 ha-1) and net return (Tk. 248643ha-

1). This spacing also saved 66% seed tuber compared to farmer’s practice (20 cm × 10 cm).  

Effect of mulches and tillage practices for maize under rainfed condition in high barind tract 
A field trial was conducted at the farmer's field of FSRD site, Kadamshahar, Godagari, Rajshahi 
during 2013-2014 to observe the performance of different mulches and tillage options in drought area 
and selection better one(s). The experiment was laid out in a randomized complete block design with 
three compact replications. The experiment comprised three tillage optaions viz., T1= zero tillage, T2= 
minimum tillage, T3= conventional tillage and two mulches viz., M0= no mulch, M1=mulch (3 t ha-1). 
The unit plot size was 5 m × 4 m. The seeds were sown with maintaining 60 cm × 25 cm on 10 Nov. 
2013. The crop was harvested on 24 April 2014.  
Among the tested options, maximum cob length was found in T2M0 (18.07 cm) followed by T2M1 
(18.10 cm) and lowest was found in T1M0 (16.20 cm). Highest no. of grain per cob was found in T1M1 
(508.47) followed by T3M1 (499.10) and lowest was (442.03) from T1M0. Maximum grain yield was 
observed from T3M1 (6.47 t ha-1) that is followed by T3M0 (6.38 t ha-1). Treatment T2M1 produced 
third highest grain yield (5.97 t ha-1). The lowest grain yield (5.65 t ha-1) was recorded from T1M0 due 
to its lower number of grain cob-1 (462.03). 

Effect of sowing date of mustard on aphid incidence in rainfed condition  
The field experiment was undertaken at Farming System Research and Development (FSRD) site, 
Kadamshahor, Godagari, Rajshahi during 2013-14 to observe the suitable date (s) of sowing and aphid 
population dynamics during different stages of growth of mustard variety and to find out relationships 
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between aphid population and weather parameters associated with its growth in High Barind Tract. 
The experiment was designed with four treatments and laid out in a randomized complete block design 
with three replications. The unit plot size was 4.8 m × 4 m. Mustard (variety: BARI Sharisha-14) @ 7 
kg ha-1 was sown in continuous line with 30 cm spacing on 3rd and last week of October and 2nd and 
3rd week of  Nov.  2013. The crop was harvested at maturity on 18 Jan., 25 Jan., 8 Feb. & 23 Feb. 2014 
according to its chronological sowing dates. Number of aphids from 10 cm terminal shoots was chosen 
as basis for estimating populations as these have been shown to be correlated best with abiotic factors 
(Singh et al., 1984). Number of aphids on 10 cm long terminal shoots was recorded on 5 days interval 
until harvest from 10 randomly tagged plants to monitor aphid population in the crop.  
Aphid population was positively but not significantly affected by rainfall. Early sowing on 3rd and last 
week of October produced the least aphid infestation hence early sowing was encouraged as a cultural 
practice for keeping aphids below damaging levels. The maximum number of siliqua plant-1 (60.57) 
was obtained from T1 which was at par with T2 (50.52) and T3 (38.68) and the minimum (28.99) from 
T4. The maximum seed yield (1.84 t  ha-1) was obtained from T2.  
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Fig. 1. Aphid population in relation to maximum and minimum temperature in first (3rd week of October) 
sowing dates in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 2. Aphid population in relation to maximum and minimum temperature in second (last week of  October) 
sowing dates in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 3. Aphid population in relation to maximum and minimum temperature in third (2nd week of November) 
sowing dates in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 4. Aphid population in relation to maximum and minimum temperature in fourth (3rd week of November) 
sowing dates in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 5. Aphid population in relation to relative humidity and rainfall in first (3rd week of October) sowing dates 
in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 6. Aphid population in relation to relative humidity and rainfall in second (last week of  October) sowing 
dates in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 7. Aphid population in relation to relative humidity and rainfall in third (2nd week of November) sowing 
dates in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 8. Aphid population in relation to relative humidity and rainfall in fourth (3rd week of November) sowing 

dates in BARI Sharisha 14 grown during Rabi season 2013-14 
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Fig. 9. Aphid population density in relation to different sowing dates in BARI Sharisha 14 grown during Rabi 
season 2013-14 

Effect of sowing method on the performance of grass pea variety 
The experiment was conducted at MLT site, Bhuapur, Tangail, during Rabi 2013-14 to find out the 
effective sowing method for grass pea cultivation in char lands. The design of the experiment was 
RCB with six replications. The unit plot size was 8m x 5m. Three treatments viz. T1=Broadcast with 
optimum tillage, T2=Dibbling method and T3=Farmers’ practice (relay with T. Aman rice) were 
considered. Land   was fertilized with 16-12-10 kg ha-1 of N-P-K respectively. In case of T1 treatment 
half of N and all P&K were applied during final land preparation. The remaining N was top dressed 
after 30 days of sowing. In T2 & T3 all fertilizers except urea was applied during seeds sowing. BARI 
Khesari-2 was used as sowing material with 45 kg ha-1 seed rate. The seeds were sown during 07-12 
November, 2013. Weeding and all kinds of intercultural operations were done as and when necessary. 
The crop was harvested during 10-14 March, 2014. Data on yield and yield attributes were collected 
and analyzed statistically using Crop Stat analytical package. 
The highest plant population m-2 (44.67), pods plant-1 (20.08), seeds pod-1 (3.77), 1000 seed wt 
(44.82g) were obtained from T3 treatment (relay with T. Aman rice). The highest seed yield (1.27 t ha-

1) was also obtained from T3 treatment (farmers’ practice). The lowest yield (0.79 t ha-1) and yield 
contributing characters was observed in T1 treatment (Broadcast with optimum tillage). 

Effect of planting method on the yield of water melon in coastal saline area of Khulna 
The experiment was conducted in the farmer’s field at MLT site, Dacope during Kharif-1 season in 
2013-14 to evaluate the performance of direct sowing and seedling transplantation for the cultivation 
of water melon. The design of the experiment was randomized complete block with four replications. 
The unit plot size was 6m×4 m. Twenty days old seedlings were transplanted and seeds were sown at 
the same time on 27 February, 2014 maintaining 2m2m spacing. The crop was irrigated 6 times in 
the total crop growing period and surface water of Kuni was used for irrigation. The crop was 
harvested from 25 April to 6 May 2014.  
The highest yield (45.14 t ha-1) was found from transplanted seedling, it might be due to its higher 
number of fruits plant-1 (1.03) and higher fruit length (23.95 cm), fruit diameter (16.56 cm) and higher 
individual fruit weight (4.06 kg). The lowest yield (27.92 t ha-1) was found from direct seed sowing 
and it was probably due to lower number of fruits plant-1, lower fruit length, fruit diameter and 
individual fruit weight. During the crop growing period the range of soil salinity was 2.50 – 8.20 
dS/m, where the salinity was increased with the time duration and during the growth and fruiting stage 
of water melon, there was prevailed soil salinity condition. 
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Similar yield trends were observed in the last year i.e. the highest fruit yield (50.77 t ha-1) was recorded 
from seedling transplanting method where 49.00 t ha-1 was found from direct seed sowing method.  

Effect of variety and planting time on the productivity of fenugreek in coastal area 
A field experiment was conducted at West Killarchar, Companigonj, Noakhali during Rabi season of 
2013-14 under farmer’s field condition to study the effect of variety and planting time on productivity 
of Fenugreek in coastal area. The experiment was laid out in factorial randomized complete block 
design (RCBD) with six dispersed replications. Two factors considered in this experiment viz., A. 
Fenugreek variety (V1= BARI Methi 1, V2 = BARI Methi 2, V3 = Local Methi) and B. Date of sowing 
(S1 = 12 December, S2 = 22 December, S3 = 1 January). The unit plot size was 10 m x 8 m and unit 
plots were separated by 0.75 m spacing. The land was opened with a power tiller and prepared by 
ploughing four times followed by laddering. Harvesting was done from 28 March to 6 April 2014.  
Variety and planting time had significant influences on various crop characters and seed yield. The 
variety BARI Methi 2 showed superiority in plant height, number of branches plant-1, number of pods 
plant-1 and number of seeds pod-1 over other two varieties resulting in highest seed yield of 1600 kg ha-

1. Among the planting time treatments, S1 (Sowing on 12 December) was superior in relation to plant 
population per m2, plant height, number of branches plant-1 ,number of pods plant-1, number of seeds 
pod-1, Pod length, and 1000-seed weight compared to S2 and S3 treatments which resulting the highest 
seed yield of 1696 kg ha-1. In case of interaction effect of variety and planting time, S1V2 treatment 
combination showed superiority in crop characters, yield attributes and yield (1916 kg ha-1) of 
Fenugreek than any other treatment combinations. The highest gross return (Tk.114960 ha-1) and 
gross margin (Tk.79835 ha-1) was recorded from BARI Methi 2 sown on 12 December. During the 
period of experiment, the salinity range was 1.10 to 7.5 dS/m. 

Effect of sowing date on green cob and fodder yield of sweet corn in hilly region 
The trial was conducted at Dalupara hill valleys in Bandarban during 2013-14 to determine the 
optimum sowing time for better yield of green cob as well as fodder of sweet corn (var. BARI Sweet 
corn 1) in the hilly region. Five different sowing dates (November 20, November 30, December 10, 
December 20 and December 30) were included in this study. The trial was laid out in a randomized 
complete block design with three replications. The unit plot size was 4.5m x 5m. Seeds of sweet corn 
(var. BARI Sweet Corn 1) were sown according to treatment with the spacing of 45 cm x 25 cm. The 
green cob was harvested at 2.5 days after silking when the silks turned in to brown color.  
The highest green cob yield was obtained from November 30 sowing (12.72 t ha-1) followed by 
December 10 (12.32 t ha-1) and lowest green cob yield was obtained from December 30 sowing (10.31 
t ha-1). The highest green fodder yield was obtained from November 30 sowing time (33.51 t ha-1). The 
results revealed that November 30 to 10 December sowing could be suitable for sweet corn cultivation 
in hilly region regarding green cob and green fodder yield. 

Influence of priming on the yield of maize at farmers field 
This study was carried out in order to evaluate effect of seed priming on seed germination and yield 
of corn at MLT site Jhikargacha, Jessore during 2013-14. The experimental design was one factor 
on basis of randomized complete block design with four replications. The factor was priming 
methods T1= Hydro-priming, T2= Osmo-priming with 3% ZnSO4 and T3= Non-priming (Dry seed). 
Priming methods and duration increased germination percentage, cob length, cob diameter, 1000-
seed weight, yield and straw yield. Seed priming withwater (H2O) for 18 hours had an appropriate 
performance and could increase seed germination, seed yield and yield components to an acceptable 
level. The highest yield of maize was obtained T1(10 t ha-1) and lowest yield obtained from T2 (8.12t 
ha-1). Therefore, hydropriming is a simple, low cost and environment friendly technique for 
improving seed yield in maize. 
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Table 1. Yield and yield contributing characters of maize affected by different priming method 
at MLT site, Jhikargacha, Jessore during 2013-14 

Priming Germination 
(%) 

Plant 
height 
(cm) 

Cob 
length 

Cob 
diameter 

(cm) 

1000-grain 
wt. (g) 

Grain yield 
(t ha-1) 

Straw 
yield 

(t ha-1) 
T1 96.25 192.48 17.09 4.70 30.80 10.00 11.25 
T2 73.75 175.45 16.65 3.95 28.93 8.00 9.65 
T3 89.00 179.10 15.44 4.38 30.15 9.13 10.40 
CV (%) 2.16 4.48 3.98 4.29 2.47 3.31 2.75 
LSD (0.05) 2.90 NS 1.20 0.29 1.15 0.47 0.45 

Influence of priming on the yield of wheat at farmers field 
This study was carried out in order to evaluate the effect of seed priming on seed germination and 
yield of wheat at MLT site Jhikargacha, Jessore and Tularampur, Narail during 2013-14. Three 
different priming methods such as: T1= Hydro-priming, T2= osmo-priming with 3% ZnSO4 and T3= 
non priming (Dry seed) were tested. Results showed that priming methods and duration increased 
germination percentage, grain per spike, 1000-seed weight, grain yield and straw yield. Seed priming 
with H2O for 18 hours had an appropriate performance and could increase seed germination, seed yield 
and yield components to an acceptable level. The highest yield of wheat was obtained T1 (4.15 t ha-1 

and 4.22 t ha-1) and lowest yield obtained from T2 (3.23 t ha-1 and 4.22 t ha-1) in Tularampur, Narail 
and Jhikorgacha, Jessore, respectively. It can be said that hydropriming is a simple, low cost and 
environment friendly technique for improving seed yield in wheat. 

Influence of priming on the yield of lentil at farmers field 
This study was carried out in order to evaluate effect of seed priming on seed germination and yield of 
lentil at MLT site Jhikargacha, Jessore and Tularampur, Narail during 2013-14. The experimental 
design was one factor on basis of randomized complete block design with four replications. Three 
priming methods such as: T1= Hydro-priming, T2= osmo-priming with 3% ZnSO4 and T3= non 
priming (Dry seed) were tested. Priming methods and duration increased germination percentage, pod 
per plant, 1000-seed weight, yield and straw yield. Seed priming by water (H2O) for 18 hours could 
increase seed germination, seed yield and yield components to an acceptable level. The highest yield 
of lentil was obtained T1 (1.87 t ha-1 and 1.50 t ha-1) and lowest yield obtained from T2 (1.15 t ha-1 and  

Evaluation of mulches for enhancing lac production in ber under rainfed condition 
The study was undertaken at Farming System Research and Development (FSRD) site, Kadamshahor, 
Godagari, Rajshahi during 2013-14 at baishakhi lac crop season to observe the yield potentiality of lac and 
to evaluate the performance of different mulches on soil moisture retention, soil temperature and weed 
suppression in High Barind Tract. Four mulch materials viz., black polyethylene, white transparent 
polyethylene, straw mulch and dust mulch alongwith control (no mulch) were used. The lac insect settled 
on the host, the nymphal secretion covered its body forming cell in which the life cycle was completed from 
November to June for brood lac and November to May for stick lac. The highest mortality (89.13%) and 
the lowest yield (2.53 kg tree-1) were noticed in control. On the contrary, the lowest mortality (83.71%) and 
the highest yield (6.90 kg tree-1) were obtained in black polyethylene mulch. Black polyethylene mulch 
conserved the highest soil moisture among treatments. Soil temperature was found to be the highest under 
white transparent polyethylene mulch while the lowest temperature was recorded from control. 
Observations on weed biomass indicated that black polyethylene was superior to different mulch materials. 
A study was conducted at the farmer’s field of the MLT site Shibganj, Bogra during 2013-14 to 
develop a suitable management approach against flea beetle (Phyllotreta striolata) of radish. There are 
seven treatments viz. T1 = Clean cultivation (removal of crop residues and weeds) + Yellow sticky 
trap, T2 =T1 + Seed treatment with Gaucho 70 WS @ 5g kg-1 seed, T3 = Seed treatment + use of row 
covers over the bed or row (Covers should be removed after 3-4 weeks), T4 = Neem oil cake @300 kg 
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ha-1 , T5 =T1 + Two sprays of Chlorpyrifos @ 2ml/L of water  at 7 days interval starting from initial 
stage of infestation, T6 =T1 + Two sprays of Carbaryl @ 1.5g/L of water at 7 days interval starting 
from initial stage of infestation and T7 = Untreated control. The experiment was laid out in RCB 
Design with four replications having plot size 3.0 × 4.0 m with an inter plot distance of 0.75 m and 
inter block distance of 1.0 m. Seeds (variety Roki) were sown on 26th September, 2013. The crop was 
harvested on 16th to 20th November, 2013.  
Seeds were treated according to the procedure of Jagadish and Gowda (1994) . A sticky soil with high 
clay content was obtained from tank bed, dried, powdered and sieved to get finer fractions. For 
treating, 200g of radish seeds with 20g of the fine soil was taken in a plastic container. Then 10 ml of 
water, 3-4 drops of gum (sticker) and required quantity of Gaucho were added to this and stirred 
thoroughly. If necessary more water was added drop by drop and stirred well to get slurry. Lid of the 
container was tightened properly and vigorously shaken for about 30 seconds to get uniform coating of 
the slurry on the seeds. The seeds were then air dried in shade overnight and sown on next day. 
The lowest root damage and highest yield was obtained from the T3 followed by T6, T5 and T2. Initially 
the pests attacking the crop in leaves, after root development the developing maggots feed on the outer 
soft layer of roots. In the T3, Gaucho was celebrated as chemical control in form of seed treatment, 
which has insecticidal properties to protect young plants against flea beetle. Use of row covers over 
the bed protects the crop from foreign adults. For this reason, the crop more or less free from the attack 
of the pest, as a result the lowest infestation and highest yield was obtained from the treatment. 

Management of banana leaf and fruit beetle at farmers’ field of Bogra 
The experiment was conducted at the MLT site Shibganj, Bogra during 2013-14 to reduce banana leaf 
and fruit beetle infestation. It was laid out in RCB design with six replications. There were three 
treatments in the study viz. (i) Banana bunch covered with netting (54 inch long and 36 inch wide), (ii) 
Banana bunch covered with polyethylene bagging (54 inch long and 36 inch wide) and (iii) Farmers 
practice (with insecticide; Sevin 5 times @ 2g L-1). The unit plot size was 8m x 4m. Eight plants were 
considered per treatment. Suckers (variety Rangin Maher Sagar) were planted on 18 October, 2012. The 
banana bunches were covered with nets/polythene bags during 6 June-3 July 2013 irrespective of farmers 
and as per growth and development of bunch. In polythene bag treatment, bags were checked to remove 
moisture from the bag. The crop was harvested treatment wise during 2 September-3 October 2013.  
From the experiment it was observed that both netting and polythene bagging had statistically similar 
and lowest infestation and offered higher yield & gross margin over farmers practice. But netting is 
better than polythene because polythene bagging treatment needed extra care, moisture trapped in the 
polythene bags may damages and/or promotes fungal and bacterial growth. For proper aeration within 
the bunch netting is better than polythene. 

Management of common scab of potato at research and farmers field of Comilla 
A field experiment was conducted at OFRD, BARI, Comilla and farmer’s field of Mohamaya, Sadar 
upazilla under Chandpur to find out the effect of Boric acid, Liming and poultry refuse for controlling 
common scab of potato. The study was laid out in randomized complete block (RCB) design with 
three replications. The unit plot size was 3.5 m x 3.0 m.  Tuber of Diamant (BARI Alu-7), Cardinal 
(BARI Alu-8) and Asterix (BARI Alu-25) were sown on 20 November, 2013 at on-station and 22 
November, 2013 at farmer’s field, respectively with a spacing of 60 cm apart from rows and 20 cm 
from tuber to tuber in all treatments. Seven treatments were used in this study.  Out of seven 
treatments, potato variety Diamant (BARI Alu-7) was used in five treatments i.e T2-T7. The treatments 
were T1 = Tuber of Cardinal (BARI Alu-8), T2 = Tuber of Asterix (BARI Alu-25), T3 = Seed 
treatment with 3% Boric acid before sporting, T4 = 3% Boric acid as spray at 50 days after planting, T5 
= Liming @ 150 kg ha-1 were applied 7 days before planting, T6 = Fresh poultry refuse @ 5 t ha-1 were 
applied 21 days before planting and T7 = Untreated control.  



On-Farm Studies  287 
In both the location, T2 (Tuber of Asterix (BARI Alu-25) and T3 (Seed treatment with 3% Boric acid 
before sporting) gave the best result among all the treatments to control per cent common scab 
incidence with higher tuber yield followed by T6 (Fresh poultry refuse @ 5 t ha-1 were applied 21 days 
before planting). The highest gross return and gross margin were also recorded from the same 
treatment such as T2 and T3, respectively.  

Screening of BARI developed potato varieties against common scab of potato 
A field trial was conducted during the rabi season of 2013-14 on 12 potato cultivars for screening 
against common scab disease at three locations such as Amratoli Barura, Hugolia Daudhabdi in 
Comilla and Kulcho Hajigonj in Chandpur district. Out of twelve tested varieties none of the cultivars 
were found resistant. The tuber was planted on 18-20 November, 2013 in Amratoli Barura, Hugolia 
Daudhabdi in Comilla and 06 December, 2013 in Kalcho of Hajigonj under Chandpur district with a 
spacing of 60 cm × 20 cm in a 30.0 m2 plot. The crop was harvested on 25-28 February, 2013 at 90- 95 
DAP. Haulm pulling was done 4 days before harvest. 
Among the tested varieties, the highest per cent incidence of scab was observed in the variety Diamant 
(BARI Alu 7) (16.87 %) followed by Cardinal (BARI Alu 8) (14.73%), Elgar (BARI Alu 44) (9.255 %), 
Raja (BARI Alu 17) (8.53%), and the lowest incidence was observed in the variety 4.26 R (BARI Alu 
36) (1.40 %) followed by Laura (BARI Alu 34), Sagitta (BARI Alu 31)and Asterix (BARI Alu 31).  
Considering the total healthy tuber yield and total scab disease scenario in each variety, Sagitta (BARI 
Alu 31), Asterix (BARI Alu 25), Laura (BARI Alu 34) and 4.26 R (BARI Alu 36) can be considered 
as the best variety which showed comparatively poor scab infection. In general, it was observed that 
red skinned cultivars were least susceptible to this pathogen as compared to white skinned cultivars 
except Cardinal. It may be stated that, quality of potato is a vital factor now a days and qualitative 
losses of potatoes due to scab disease may be minimized if the cultivars like Laura, 4.26 R (BARI Alu 
36), Sagitta (BARI Alu 31) and Asterix (BARI Alu 25) are cultivated against common scab disease.  

Screening of different crops and crop varieties suitable for charland of Bhuapur 
The experiment was conducted at MLT stie Bhuapur, Tangail during the Rabi season 2013-2014 under 
Agro-Ecological Zone 8 to select BARI released suitable crops or crop varieties for charland area of 
Bhuapur, Tangail.Nine Rabi crops (Wheat, Maize, Mustard, Groundnut, Soyabean, Potato, Onion, 
Garlic & Chilli) with twenty six varieties were tested in Randomized Complete Block Design with 6 
replications. The experimental plot size was 5×4 m2. Seeds/ seedlings of all selected crops were sown/ 
planted during 22 to 28 Nov. 2013.  Harvesting was started from 20 February 2014 and continued till 
20 April, 2014. Harvesting dates varied due to crop duration and nature of maturity.  
BARI Gom 28, BARI Gom 26 and BARI Gom 25 gave the highest grain yield 4.68, 4.51 & 4.12 t ha-1 
respectively. It took 113 days to get maturity. Maize matured in 137 days. Among the four maize 
varieties BHM 7 and BHM 9 produced higher grain yields (7.89 & 7.72 t ha-1) against pacific 984 
(6.54 t ha-1). BARI Sarisha 11 gave higher yield (1.54 t ha-1) against BARI Sarisha 16 (1.21 t ha-1). 
They matured in 105 to 110 days. BARI Chinabadam 8 produced the highest nut yield (1.98 t ha-1) 
among the three varieties. Its required 145 days to be matured. BARI Soybean 6 also gave satisfactory 
yield (1.88 t ha-1) because it was the first time to introduce soybean in this char area and 106 days 
needed to mature. All of the three potato varieties viz. BARI Alu 7, 8 & 21 gave optimum tuber yields 
of such as 18, 19 and 21 t ha-1 respectively. Between the two onion varieties BARI Piaj 4 produced 
higher bulb yield (9.58 t ha-1) over BARI Piaj 1 (7.35 t ha-1). BARI Rashun 1 & BARI Rashun 2 gave 
higher yield (6.99 & 7.81 t ha-1) against local variety (4.88 t  ha-1) and need 139 days to get maturity.  
Higher gross returns Tk. 390500, 191600, 168800, 157800 & 117000 ha-1 were obtained from garlic, 
onion, potato, maize and wheat, respectively and the lower gross returns Tk. 61600 & 63360 ha-1 were 
found in mustard and groundnut, respectively. The maximum gross margins Tk. 276923, 11773, 
81916, 72767 & 61404 ha-1 were also get from garlic, onion, potato, maize & wheat , respectively and 
the minimum gross margins Tk. 22684, 29445 & 29669 ha-1, respectivelywere obtained from soybean, 
groundnut and mustard.    
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Quality of Coriander Seeds Stored in Different Air Tight Container at Room Temperature 
An experiment was conducted at the laboratory of Spices Research Centre, Bangladesh Agricultural 
Research Institute, Faridpur during the period from November 1, 2013 to March 31, 2014 to identify 
the appropriate storing materials for coriander seed under ambient condition storing and the efficiency 
of the storage containers on retention of seed quality. Coriander seeds (BARI Dhania 1) harvested at 
March 2013 and stored in plastic drum of SRSC, Faridpur continuing up to October 2013. The study 
was started with that seed from November 2013. Seeds were stored (300 g seeds per packet) in 
different air tight packing system viz, poly bag, tin pot, aluminum foil bag and polythene bag at room 
temperature (23.71oC to 25.79oC from November to March). The seeds germination was 84% at the 
time of storage (month of October 2013). The moisture percentage of experimental seed was 8.9% at 
initial stage. Seed moisture percentage was noted in every month interval of each treatment and it is 
stated in Table 1. The prevailing average air temperature and relative humidity (RH%) during the 
storage period is given in the Appendix 1. Germination and vigour test were done by using 400 seeds 
from each packet in five replications following Completely Randomized Design (CRD).  The seeds 
were placed on sand media in the petridis every month interval i. e. November, December, January, 
February and March. Germination was recorded after 14-15 days of sowing. The following data were 
recorded: a. germination % b. root length (cm) c. shoot length (cm) d. vigor index. the percentage of 
germination was calculated from the number of healthy seedlings germinated in each Pertridish. Vigor 
index was calculated following the formula of Baki and Anderson (1973) by multiplying germination 
% with seedling length (cm) of the same seed packet. Data analysis was done following computer 
package programs MSTAT-C. Mean comparison was done following LSD at 5% level of significance.  
The result showed that coriander seed could be stored with acceptable range of germination percentage 
(60%) using any air tight container from November to March at room temperature. But aluminum foil bag 
and plastic can maintain germination percentage 59% up to month of January. The seedling vigor was 
highest in aluminum foil bag and plastic can 710 and 666, respectively up to month of December. This 
programme will be continued from April 2014 to March 2015 and then final conclusion will be drawn. 

Productivity of lentil as influenced by different T.Aman rice varieties in high barind tract 
An experiment on lentil was conducted at farmer’s field of FSRD site, Kadamshahar, Godagari, 
Rajshahi, MLT site, Amnura, Chapai Nawabganj and MLT site, Shapahar, Naogaon (AEZ 26) during 
Rabi season 2012-2013 & 2013-14 to evaluate the effect of sowing date on lentil using residual soil 
moisture after harvest of T.aman rice for maximizing the yield. The soil of the experimental plots 
belongs to Amnura series under AEZ 26. The experiment was designed with eight treatments; lay out 
in a randomized complete block design with eight dispersed replications. The treatments were i.e., T1:  
Swarna-lentil, T2: Binadhan-7-lentil, T3: BRRI dhan33-lentil, T4: BRRI dhan39-lentil, T5: BRRI 
dhan49-lentil and T6: BRRI dhan57-lentil. The unit plot size was 4 m × 5 m. Seeds of lentil were sown 
in line maintaining a spacing of 30 cm × 5 cm on 5-24 November 2012 and 10-30 November, 2013. 
Lentil was harvested on 15-30 February 2013 and 16-30. Soil moisture regimes of the experimental 
plots were recorded at a depth of 0-15cm at 15 day intervals.  
Maximum number of pods plant-1, seeds pods-1, thousand seed weight, seed and stover yield was 
obtained from treatment T2 (Binadhan-7-lentil) and the minimum was from treatment T1 (Swarna-
lentil) in three locations. So, sowing of lentil seed at just after harvest of BINA dhan7 rice and BRRI 
Dhan 33 T.aman rice varieties were optimum for maximizing the yield of lentil production in High 
Barind Tract soil as maximum soil moisture prevails in the plot than the other varieties of T.aman  

Comparison of mechanical and manual method of potato cultivation in Rajshahi region  
A field trial was conducted at MLT site, Shibpur, Puthia, Rajshahi during Rabi season 2013-14 to 
evaluate the performance of potato planter and harvester for potato cultivation in farmers’ field 
condition. The trial consist of two methods for potato cultivation namely, T1: Potato planting and 
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harvesting by using potato planter and harvester, respectively (mechanical method) and T4: Farmers’ 
practice (conventional method). The experiment was designed with six dispersed replications in 
different six farmer’s field. The unit plot size was 800 m2. The potato tuber was planted on 20-22 
November 2013 following 1500 kg ha-1 seed rate as per treatment specification. In these trials average 
seed size of 35mm (diameter) used for cup type planter. Cup type planter can form one bed of 60 cm 
size per pass. The tested variety was Diamont. The land was prepared well with 3-4 ploughing 
followed by laddering. Potato was harvested on 24-28 February in 2014.  
There was a small yield difference between mechanical and conventional methods. Potato yield in 
mechanical method is slightly higher than manually planted method. Potato planter required 4 man-days 
ha-1 compared to 70 man-days ha-1 in conventional planting method and the planter saved 94% labour in 
potato planting. Labour requirement for harvesting in case of harvester and conventional method were 25 
man-days and 75 man-days ha-1, respectively and 66% of labour was saved in potato harvester. 
Considering the labour requirement in whole potato cropping, 50% labour was saved in mechanical 
method. Production cost was higher in conventional potato cultivation method (Tk. 121755 ha-1). Gross 
margin (Tk. 130995 ha-1) was higher in mechanical method than that of conventional one. 

Field performance of BARI usg applicator in boro rice 
The experiment was carried out in the farmers’ field of Tularampur MLT site, Narail during 2013-14 
cropping season. Five treatments were used in the experiments, viz. T1= Application of USG by the 
applicator (RD of FRG’2005), T2= Application of USG by hand (RD of FRG’2005), T3= Application of 
20% less USG by applicator, T4= Application of 20% less USG by hand and T5= Application of prilled urea 
(RD of FRG’2012). BRRI dhan 28 was used in the experiment. The unit plot size was 6m × 5m. The 
experiment was laid out in RCB design with 4 replications. Rice seeds were sown on 17-20 December, 2013 
and it was planted on 26-30 January, 2014. The crop was harvested during 27-30 April, 2014.  The highest 
grain yield (5.36 t ha-1) was obtained from T1 followed by T2 and T4 and this was lowest (4.22 t ha-1) from T5. 
Yield contributing characters also highest from T1 except 1000 grain weight. The highest gross margin of 
Tk.112405 ha-1was obtained from T1 while the lowest gross margin (Tk.89410 ha-1) was obtained from T5. 

Minimizing of yield gap in rice-based cropping systems in two northern districts 
The project aimed at improving system productivity by increasing yields of rice and component crops 
of major cropping systems in the selected locations of two upazilas namely, Mithapukur, Rangpur and 
Ulipur, Kurigram district. Based on the results of FGD and review of literature, on-farm trials were 
identified for each location. Accordingly a trial was conducted to find the yield gap between 
recommended practice and farmers’ traditional practice in one of the major cropping pattern, Potato-
Boro rice-T.Aman rice. Fifteen farmers at each location were selected for the trials that devoted one 
bigha (1200 sq. m) of land for conducting the trials. The land of each farmer (1200 sq. m) was divided 
into two equal plots, one plot (600 sq. m) received recommended practices (RP) while farmers’ 
practices (FP) were followed in the other half (600 sq. m).  
At Mithapukur (Rangpur), average yield of potato in FP plot was 18.44 t ha-1 and it was 29.58 t ha-1 in the 
RP plot showing a yield gap of 37.66%. In case of boro rice, average yield with FP was 4.60 t ha-1 whereas 
it was 5.90 t ha-1 in the RP plot indicated a yield gap of 22.03%. Similarly, at Ulipur (Kurigram), average 
yield of potato and boro rice were 17.87 t ha-1 & 4.82 t ha-1 in FP and 27.06 t ha-1 & 5.85 t ha-1 in RP plot, 
respectively during the same growing period where yield gap was 33.96% in potato and 17.61% in boro.  

On-Farm trials with advance lines and technologies 
Adaptive trials with BARI hybrid maize in char lands 
The experiment was conducted at Jamalpur, Rajshahi, Rajbari, Rangpur, Tangail, Pabna and Kushtia 
during rabi, 2013-14. Four varieties of BARI hybrid maize viz. BARI hybrid Maize 5, BARI hybrid 
Maize 6, BARI hybrid Maize 7 and BARI hybrid Maize 9 and locally popular hybrid maize variety 
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were tested in the study under farmers’ field condition. The experiments were laid out with three 
replications having plot size 6m × 5m with an inter plot distance of 0.50m. Spacing of row to row and 
seed to seed was 60 cm and 20 cm, respectively. The crop was sown on mid November to early 
December 2013 and harvested on early to mid April 2014.  
BARI hybrid Maize 9 produced the highest yield in all locations whereas BARI hybrid Maize 7 
performed better in Tangail. Accoding cost and return analysis, the highest monitary benefit was also 
found from BARI hybrid Maize 9 in all locations.  

Adaptive trials with BARI hybrid maize in haor areas 
The experiment was conducted at Kishoreganj and Sunamganj during rabi 2013-14 to observe the 
performance of BARI hybrid maize varieties in haor areas. Three varieties of BARI hybrid maize viz. 
BARI hybrid Maize 5, BARI hybrid Maize 7, BARI hybrid Maize 9 and locally popular hybrid (viz. NK-
40) were tested in the study. Seeds were sown on mid November in both locations, while crops were 
harvested on early April 2013 and late March of 2014 in Kishoreganj and Sunamganj, respectively.  
Among the tested cultivars, BARI hybrid Maize 9 produced the highest seed yield in both locations. 
Likewise, higher monitary brnefit also observed at BARI hybrid Maize 9 in the both locations.  

Adaptive trials with BARI hybrid maize in saline areas  
The experiment was conducted at Khulna, Noakhali, Bhola and Patuakhali during rabi, 2013-14 to 
observe the performance of BARI hybrid maize in saline areas under farmer's field condition. Hybrid 
maize varieties viz. BARI hybrid Maize 5, BARI hybrid Maize 6, BARI hybrid Maize 7 and BARI 
hybrid Maize 9 were tested with locally commercial hybrid NK-40. The crop was sown on late 
November to mid December 2013 and harvested on early to mid April to mid May 2014.  
BARI Hybrid Bhutta-9 produced the highest yield in all locations. Accoding to cost and return 
analysis, the highest monitary benefit was also found from BARI hybrid Maize 9 in all locations. 

Adaptive trial with BARI hybrid maize varieties in hilly areas 
The trial was conducted at Raicha gualikhula and Dalupara hill valleys in Bandarban during 2013-14 
to compare the performance of BARI developed hybrid maize varieties with commercial maize 
cultivars, NK-40. Four varieties were considered as test material viz. BARI hybrid maize 5, BARI 
hybrid maize 7, BARI hybrid maize 9 and NK-40. 
The highest yield was obtained from NK 40 followed by BARI hybrid maize 9 and the lowest in BARI 
hybrid maize 5. 

Adaptive trial with BARI hybrid maize in Comilla areas 
An adaptive trial on five different maize varieties was conducted at farmer’s field of Horipur and 
Chotto Pannai in Daudkandi upazilla, under Comilla district during rabi, 2013-14 to observe the 
performance and to popularize the BARI developed hybrid maize varieties among the farmers. Five 
hybrid maize varieties i.e., BARI hybrid Maize 5, BARI hybrid Maize 6, BARI hybrid Maize 7, BARI 
hybrid Maize 9 and NK-40 were included in the trial. 
Among the varieties BARI Hybrid Maize-9 gave the highest grain yield and gross margin followed by 
BARI Hybrid Maize-7.  

Adaptive trial of BARI released wheat varieties  
The experiment was conducted at the farmer’s field of Mymensingh, Meherpur and Rangpur during 
rabi, 2012-13 to evaluate the performance of newly released high yielding wheat varieties. BARI 
released newly wheat varieties were tested in the study. The design of the experiment was Randomized 
Complete Block with six dispersed replications. The unit plot size was 4 m × 5 m. The seeds were 
sown continuously in 20 cm row to raw distance. The seed rate was 120 kg ha-1.  
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Table 1. Crop management practices used in different locations 

Location Planting time Harvesting time Fertilizer dose NPKSZnB Kg ha-1 
Mymensingh 14 November 2013 11 March 2014 110-22-60-15-4-1 
Meherpur 11-30 November 2013 15-24 March 2014 101-28-50-20-3.6-1.02 
Rangpur 28-30 November 2013 25-27 March 2014 101-26-76-13-2-0.5  

BARI Gom-28 performed better in Mymensingh and Meherpur whereas BARI Gom 26 offered 
highest yield in Rangpur. 
Farmer’s are happy with the high yielding wheat varieties BARI Gom-28 and BARI Gom-26. They are 
interested in growing these varieties and demanded seeds for next year cultivation. Some farmer’s 
stored seed from the experimental field for next year cultivation. 

Adaptive trial of BARI released wheat varieties in saline area of Satkhira 
The adaptive trial of wheat was conducted at the farmer`s field at MLT site, Satkhira during the rabi 
season 2013-`14 to evaluate the performance of different wheat varieties in saline condition. There 
were five varieties viz. BARI Gom24, BARI Gom25, BARI Gom26, BARI Gom27and BARI Gom28. 
The experiment was laid out in a randomized complete block design with four replications. The unit 
plot size was 4×3 m. The seeds were sown continuously in 30 cm row to row distance. Seeds sown on 
1 December, 2013@ 120 kg ha-1. Two irrigations were given, one at CRI and another at flower 
initiation stage. The crop was weeded once at 21 DAS. The crop was harvested on 26 March, 2014.  
The highest yield was recorded from BARI Gom 25 (4.57 tha-1) which was statistically similar with 
BARI Gom-24, BARI Gom-26 and BARI Gom-28. The lowest yield was obtained from BARI Gom-
27(4.21 tha-1), it was probably because of its lower number of plant populationm-2 and number of tiller 
/hill. During the crop growing period the range of soil salinity was measured as 2.00- 6.5 dS/m. 
Farmers of the area showed their interest with BARI Gom-24, BARI Gom-25, BARI Gom-26, and 
BARI Gom-28for its higher yield potentiality and salt tolerance quality to some extent. 

CONCLUSION 
Adaptive trial of BARI released lentil varieties in farmers’ field 
The adaptive trial was conducted at the farmers’ field of Muktagacha MLT site during Rabi season of 2013-
2014. Six lentil varieties viz. BARI Masur-5, BARI Masur-6, BARI Masur-7, BINA Masur-5, BINA 
Masur-6 and the local check were used in the trial. Seeds of local variety were collected from a progressive 
farmer. Randomized Complete Block (RCB) design was followed in the trail with three dispersed 
replications. The unit plot size was 8 m × 5 m. Seeds were sown @ 30 kg ha-1 on 12 to 15 November, 2013 
by broadcasting method. Harvesting was started on 12 March, 2014 and it continued up to 16 March, 2014.  
BARI Masur-7 produced the highest yield (1333 kg ha-1) followed by BINA Masur-5 (1300 kg ha-1) 
and BINA Masur-6 (1233 kg ha-1) and the lowest (743 kg ha-1) in local.BARI Masur-7 also gave the 
highest gross return (1,06,640 Tk ha-1) and gross margin (68,280 Tk ha-1) (Table 2). 
A root rot (Sclerotium rolfsii) disease was observed in all the studied varieties at later stage. 
Farmers are very much interested in cultivating BARI Masur-7 for its higher yield and maximum 
economic return. 

Adaptive trials of blackgram varieties through zero tillage in haor land 
The study was conducted atGoroy,Nikli, haor areas of Kishoregonj during the rabi season of 2013-
2014. Three varieties of blackgram was taken in this experiment viz, BINA Mash1, BARI Mash3 and 
local variety. The experiment was laid out in a randomized complete block design with sixdispersed 
replications. The unit plot size was 6 m x 7m.The seeds were sown broadcasting on 18 October, 2013. 
The crop was harvested from 17-25 January, 2014.One irrigation has given after the vegetative stage 
and intercultural operations were done as and when necessary.  
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BARI Mash3 produced the higher pod yield (622 kg ha-1) which was followed BINA Mash1 (843 kg 
ha-1). The local variety had the lowest yield (615 kg ha-1). The highest gross return (Tk. 55350 ha) and 
gross margin (Tk. 43250 ha) was calculated from BARI Mash 3.  
BARI developed varieties gave higher yield than farmers existing variety so they are interested to 
grow BARI developed variety. But they request to ensure seed availability in local market. 

Adaptive trial of advanced lines of mustard 
The trial was conducted at Tangail, Kushtia and Pabna during rabi, 2013-14 under farmers’ field 
condition to evaluate the performance of some short duration advance lines/varieties of mustard 
developed by BARI and also to find out the scope of these lines to fit in Mustard-Boro-T. Aman 
cropping pattern. It was laid out in RCB design with three replications. Three advanced lines viz., 
BJDH 05, BJDH 20, and BJ 1111536 along with two released varieties BARI Sarisha-11 and BARI 
Sarisha-16 (as Check) were tested. The unit plot size was 5m x 3m.  
Table 1. Crop management practices used in different location 
Location Sowing date Harvesting date Irrigation Fertilizer dose 

(N-P-K-S-Zn-B kg ha-1) 
Pesticide applied 

Tangail 25-11-2013 10 to 15-03-2014 - 120-34-45-29-2-2 Malathion and Rovral 
50 WP 

Kushtia 11 to 27-11- 2013 1 to 11 -03- 2014 02(36 DAS 
and 71 DAS) 

120-34-45-28.8-1.8-1.7 Ripcord 

Pabna 21-11-2013 10-16 -03 2014 01(15-02-
2014) 

119.8-34-45-28.8-2-2 Malathion and Rovral 
50 WP 

Results indicated that the yield of advance line BJDH 20 was higher than BARI Sarisha-11 and BARI 
Sarisha-16. Therefore, the line BJDH 20 may be released as variety. 
Farmers showed their keen interest to the new advance lines due to their higher yield potentialities and 
less disease infestation, especially to BJDH 20. The new lines were 6 days earlier compared to BARI 
Sarisha-16. 

On-Farm adaptive trial with BARI released mustard varieties in Barisal region 
An adaptive trial was conducted at Barisal and Bhola during rabi, 2013-14 under to evaluate the 
performance of mustard varieties at farmers’ field condition. BARI released varieties namely BARI 
Sarisha-9, BARI Sarisha-11, BARI Sarisha-14, BARI Sarisha-15 and BARI Sarisha-were tested 
against local. 
 In Barisal, BARI Sarisha-15 produced highest yield which was statistically similar with BARI 
Sarisha-16. In Bhola, the highest yield was obtained from BARI Sarisha-16 followed byBARI Sarisha-
11. B. campestris varieties required shorter days to maturity (89 days) which was much less than that 
of B. juncia varieties. Similarly B. juncia varieties produced higher seed yield than B. campestris 
varieties. Though Tori 7 produced the lowest seed yield, it was satisfactory also. 
Barisal: Farmers showed their keen interest to grow BARI Sarisha-15 and BARI Sarisha-11 due to 
their higher yield potentialities, shorter duration and less disease infestation.  
Bhola: Farmers preferred higher seed yielding varieties. Days to maturity are not an important factor 
as they grow T. aus rice after mustard. Some farmers preferred yellow seeded varieties as it contains 
higher oil than brown seeded varieties. Considering different characters farmers preferred BARI 
Sarisha-14, BARI Sarisha-15 and BARI Sarisha-16.  

Adaptive trial of advance line of sunflower 
The adaptive trial of sunflower was conducted at the farmer`s field at MLT site,  Dumuria during the 
rabi season 2013-`14 to evaluate the performance of different sunflower lines. There were three lines 
viz.  SVS-00901, BHAC-04017, BHAC-04051 along with BARI shurjamuki-2 were included in the 
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adaptive trial. The experiment was laid out in a randomized complete block design with three 
replications. The unit plot size was 4×3 m. Seeds sown on 20 November 2013 with spacing of 50 x 
25cm and harvested on 9 March 2014.Three irrigations were done at seedling, vegetative and flower 
initiation stage. The crop was weeded once at 21 DAS.  
Among the varieties the highest yield was recorded from SVS-00901(2.20 tha-1). It was probably due 
to higher number of seed/head (704.7), yield/plant (47.33g) and 1000 seeds weight (47.33g) .The line 
comparatively dwarfs among the studied varieties. The lowest yield 1.95 (tha-1) was obtained from 
BARI Surjamukhi 2 and it was statistically similar with BHAC-04017 (2.05 tha-1) and BHAC-04051 
(1.96 tha-1). During the total crop period the range of soil salinity was measured 2.0 to 4 .8 dS/m. 
Farmers were pleased to yield of SVS-00901 and they were showed their interest to cultivate 
surjamukhiSVS-00901 because it is comparatively dwarf than other lines. 

 
Fig. salinity level at different growth stage 

Adaptive trial of newly developed chilli variety 
The experiment was conducted at Bakta, Phulbaria in Mymensinghduring kharif season of 2012-13. 
The experiment was arranged in Randomized Complete Block Design with five dispersed replications. 
The unit plot size was 4 m × 5 m. Seeds were sown on 28 March, 2013 and the spacing was 50 cm × 
50 cm. The crop was harvested from 3 June to 4 August, 2013 
The highest number of fruits/plant (403.8) was recorded from BARI Morich-1. Maximum average 
weight of fruits plant-1 (622 g) was found in BARI Morich-1 while the lowest (519 g) in local cultivar. 
BARI Morich-1 produced significantly higher yield (11.3 t ha-1) over local (9.1 t ha-1). Similarly 
maximun gross return (2,26,000 Tk) and gross margin (1,46,000 Tk) were obtained from BARI 
Morich-1. 

On-Farm trial of BARI released onion varieties 
The trial was conducted in farmers’ field of Manikganj, Jenaidah and Kushtia during rabi, 2013-14 to 
evaluate the performance of BARI released onion varieties in farmers’ field. BARI Peaj 1 and BARI 
Peaj 4 were evaluated against local variety. The trial was conducted in RCB with six dispersed 
replications (in six farmers’ fields).  
BARI Peaj-4 produced around 73% higher yields over local (Zitka) in Manikganj but in Jenaidah and 
Kushtia, Local variety (Suksagar) produced higher yield. However, it was the 1st year findings. The 
trial will be carried out next year to test consistency of the result. 

On-Farm validation of garlic varieties 
The experiment was conducted in the farmers’ field situation at Kushtia during the rabi 2013-14. Three 
varieties of garlic viz. BARI Rashun-1, BARI Rashun-2 and local were tested. The experiment was 
laid out in RCB design with six replications having plot size 5m×6m. The seeds (clove) were planted 
during 25 November to 8 December, 2013 at a spacing of 10cm×10cm. The crops were weeded in two 
times and sprayed in three times with Rovral and Tafgar. Irrigation was applied in five times. The crop 
was harvested on 21 March to 7 April, 2014.  
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The highest yield was obtained from BARI Rashum 1 (9.80 t ha-1) followed by BARI Rashun2 (9.48 t ha-

1) and local (9.15 t ha-1). The highest gross return (Tk. 350125 ha-1) and gross margin (Tk. 220899 ha-1) 
was also obtained from BARI Rashun1 and the lowest (Tk. 326875 ha-1 and Tk. 197649 ha-1) in local. 

Adaptive trial of BARI released potato varieties in farmers’ field 
The experiment was conducted atMuktagacha, Mymensingh and Shibpur, Narsingdi during Rabi 
2013-14 at the farmer’s field. The design of the experiment was Randomized Complete Block with six 
dispersed replications. Four potato varieties viz.,BARI Alu-7(Diamant), BARI Alu-8 (Cardinal), BARI 
Alu-28 (Lady Rosetta) and BARI Alu-25 (Asterix) were considered as treatment. The unit plot size 
was 8 m × 5 m. Potato tubers were sown at spacing of 50 cm x 20 cm.  
In Mymensingh, the highest tuber yield was obtained from BARI Alu-8 and the lowest in BARI Alu-
25.In Narsingdi, the highest yield was obtained from BARI Alu 25 and the lowest in BARI Alu 13. 
Muktagacha, Mymensingh: Farmers’ are happy with the varieties due to their higher yield potentiality. 
They are interested in growing Cardinal and Diamant and demanded seeds for next year cultivation. 
Narsingdi: They were very interested to grow BARI Alu-25 for its higher yield and good size. 

On-Farm trials of newly released potato varietiesin Sylhet region 
An experiment was conducted at MLT sites Zakigonj and Sunamgonj and FSRD site, Jalalpur, Sylhet during 
2013-14 toselect suitable variety of potato in Sylhet region and to increase crop production as well as income 
of farmers. There were five varieties i.e., T1: Diamant, T2: Granula, T3 : Cardinal, T4 : Asterix and T5: Lady 
Roseta used in the trial. The highest tuber yield was recorded in Asterix at FSRD site, Jalalpur and MLT site, 
Zakigonj while at MLT site, Sunamgonj Diamant produced the maximum tuber yield (19.99 tha-1). 

Performance of BARI developed bottle gourd varietiesas a leafy vegetable 
An experiment was conducted at farmers’ homestead area of MLT site, BARI, Munshiganj, during 
rabi, 2013-14 to know the performance of BARI bottle gourd varieties as a leafy vegetables. The 
experiment was laid out in randomized complete block design with four dispersed replications. The 
treatments were such as: T1= BARI Lau 2, T2 = BARI Lau 3, T3= BARI Lau 4, T4= Local (check). 
Seeds of bottle gourd were sown on 17 to 24 November, 2013. The unit plot size was 2.5 ×10 m. Seeds 
of bottle gourd were sown in pit maintaining a distance of 1 m × 1 m, and 2 m × 2 m. The twigs were 
harvested 5 times (at 10 days interval) starting from 45 DAS to 85 DAS.  
All the BARI developed bottle gourd varieties produced higher number of vines compared to local 
variety. The weight of vines did not vary significantly among the varieties. Planting at lower spacing 
(1 m × 1 m) provided less space for growing of vines than that of wider spacing (2 m × 2 m). It might 
be the reason that the weight of vines was higher (5.17 kg) with wider spacing.  

Adaptive trial of radish varieties 
On-farm adaptive trial was conducted at farmers’ field at Gangni, Meherpur MLT site during, rabi, 
2013-14 to evaluate the performance of radish varieties in farmer’s field. Three BARI relesased 
varieties were tested with local check. Among the varieties, BARI Mula 1 and 4 gave the highest 
yieldand offered maximum gross margin.  
Farmers were positive to the new variety BARI Mula 4 due to its short duration and comparative better 
size. They also had chosen Mula 2 for its colour and taste. They expressed that they will cultivate 
BARI Mula 4 in next time. 

Performance of bushbean varieties in Sylhet region 
An experiment was conducted at MLT sites, Moulvibazar and Zakigonj and FSRD, Jalalpur, Sylhet 
during 2013-14 toselect a suitable variety of bush bean (French bean) and to increase crop production 
as well as income of the farmers. There were eight different varieties and lines i.e., T1: BARI 
Jharsheem-1, T2: BARI Jharsheem-2, T3: BARI Jharsheem-3, T4: Local 1 (black), T5: Local 2 (white 
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colour with chocolate spot at hylum), T6: Local 3 (coffee colour), T7: Local 4 (coffee colour with few 
chocolate spot) and T8: Local 5 (black with chocolate colour sport). In Jalalpur, the highest seed yield 
was recorded in Local 4 that was statistically similar with Local 5. In Moulvibazar, the highest seed 
yield was recorded in Local 1 that was followed by OFBL105. On the contrary, in Zakigonj, the 
highest seed yield was obtained in Local 3 that was followed by Local 5. However, based on seed 
yields, BARI bush bean varieties didn’t show better performances compared to local lines.  

On-Farm trial of BARI developed eggplant variety 
The adaptive trial was conducted at the MLT site, Atghoria, Pabna, Gabtali, Bogra and Ghatail, 
Tangailduring rabi, 2013-14 to evaluate the performance of BARI released eggplant variety (BARI 
Begun-10) over the local one. The trial was laid out in RCB design with 6 dispersed replications. The 
unit plot size was 6 m x 1 m with a spacing 100 cm x70 cm.  

On-Farm trial of BARI developed tomato varieties 
The experiment was conducted at Comilla, Rangpur, Jessore, Patuakhali, Pabna and Sylhet during rabi 
season 2013-14. Three Tomato varieties viz., BARI Tomato-14, BARI Tomato-15 and Local (Ratan) 
were evaluated. The experiment was laid out in a randomized complete block design with six 
dispersed replications. The unit plot size 4m×1m.  
Considering yield and yield attributes, it may be concluded that BARI Tomato-15 and BARI Tomato-
14 are more promising varieties than the local check.  

On-Farm trial of BARI developed winter hybrid tomato varieties 
The experiment was conducted at the FSRD site, Lahirirhat, OFRD, Rangpur during Rabi season 
2013-14. Three hybrid tomato varieties viz., BARI Hybrid Tomato 5, BARI Hybrid Tomato 7 and 
local (Ratan) were evaluated. The experiment was laid out in a randomized complete block design 
with six dispersed replications. The unit plot size was 4m×1m.  
The results revealed that yield and economic return of BARI Hybrid Tomato 5 was satisfactory to the 
farmers. They were quite happy with its taste as well as attractive color. This is the first year trial. So, 
it should be repeated in the next year to make a concrete decision. Hybrid tomato 5 due to its bigger 
size, longer harvesting period, higher yield and economic return.  

Validation trial of hybrid summer tomato 
The experiment was conducted at the On-farm Research Division, BARI Comilla, during summer season 
(May to September) in 2013 to evaluate the performance of newly developed heat tolerant tomato lines 
against BARI developed hybrid variety such as BARI Hybrid Tomato-4 and BARI Hybrid Tomato-8for 
their yield under agro-ecological condition of Comilla. The experiment was laid out in Randomized 
Complete Block Design with three replications. Two hybrid tomato varieties such as BARI Hybrid 
Tomato-4 and BARI Hybrid Tomato-8and two lines i.e C51×WP10 and C41×WP8were include in this 
experiment. The seeds were sown on the seed bed in 14 May, 2013 in first and second tunnel, 29 May, 
2013 in third tunnel and 30 May 2013 in the fourth tunnel. The 120 number of seedling was transplanted in 
the main field after 30 days after sowing on 10th June, 2013 in the first & second tunnel, 19th May, 2013 in 
the third tunnel and 27th June, 2013 in the fourth tunnel, respectively. A one meter wide channel was made 
in between two beds to facilitate drainage. The tomato was ripening after 45-50 days after transplanting. 
The hormone Tomatotone (2 %) was sprayed on plants at anthesis stage45 days after transplanting in each 
tunnel. Tomato harvesting was started at 04 August and continued up to 11 September, 2013.  
Average yield and yield attributing characters are presented in Table 1. The highest per cent of plant 
mortality were recorded from BARI Hybrid Tomato8followed byBARI Hybrid Tomato4,C51×WP10 
and the lowest fromC41×WP8. Maximum number of fruits per plant, fruit yield per plant and fruit yield 
was recorded from BARI Hybrid Tomato4 followed by BARI Hybrid Tomato8 and the lowest from 
C41×WP8.  Highest individual fruit yield was recorded from the BARI Hybrid Tomato8 and the lowest 
form BARI Hybrid Tomato4. 
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On-Farm trial of BARI developed capsicum variety 
The adaptive trial was conducted at the MLT site, Atghoria, Pabna and  FSRD site, Kushumhati, 
Sherpurduring rabi, 2013-14 to evaluate the performance of BARI released capsicum variety (BARI 
Mistimorich-1) over the locally cultivated California Wonder. The trial was laid out in RCB design with 
six dispersed replications. The unit plot size was 4 m x 1 m with a spacing 50 cm x 40 cm. Sikogrin 
@1g/1L water and Anvoi @ 1ml/1L water was applied at 20 DAT to control thrips and other insects.  

Late planting potential of BARI released tomato varieties in north-west region of Bangladesh 
The experiment was conducted at ARS, Alamnagar, and Rangpur to identify the suitable variety for late 
planting of tomato. The potentiality of fruiting in the late season were evaluated for BARI Hybrid Tomato 
4, BARI Hybrid Tomato 8, BARI Tomato 14, BARI Tomato 15 and Indian variety S-41(Gatya) with three  
planting date viz. 16th March, 18th April and 20th May. The highest yield was observed in BARI Hybrid 
Tomato 8 (45.58t ha-1) and the lowest (19.17t ha-1) in BARI Tomato 14 at 1st transplantation date (16th 
March). But at 2nd and 3rd transplantation date (18th April & 20th May), Indian cultivar S-41 was damaged 
totally due to bacterial wilt and BARI Tomato 14 & BARI Tomato 15 did not produce flower. 

On-Farm trial of BARI developed snake gourd variety  
The experiment was conducted at the farmers’ field of Barura, Debidwar and Amratoli in 
Baruraduring the kharif season of 2013-2014. BARI developed snake gourd variety BARI Chichinga-1 
and a local variety were used as a check in this experiment. The experiment was laid out in 
Randomized Complete Block (RCB) Design with six dispersed replications. The unit plot size was 
1.25 m × 7.5 m. The seeds were sown on 15-20 March, 2013 and seedling was transplanted in the 
farmer’s field on 02-12 April, 2013.Insecticide and fungicide were sprayed as and when necessary to 
control the pest and diseases.The crop harvesting was started from 15-28 May, 2013 and continued up 
to 15-20 June, 2013.  
BARIchichinga-1 produced the higher number of fruit per plant, fruit breadth, marketable fruit weight 
and fruit yield compared to local. Local variety produced moreindividual fruit weight and fruit length 
as compared to BARI chichinga-1. The highest gross margin (Tk. 277474ha-1) was recorded in 
BARIchichinga-1 and the lowest (Tk. 194874 ha-1) in local.  

On-Farm trial of newly developed dwarf hyacinth bean  
The experiment was conducted at Gazipur, Rangpur, Sherpur and Jessore during rabi, 2013-14 to 
evaluate the performance of BARI developed dwarf country bean variety, BARI Sheem-5 under farmer’s 
field condition. BARI Sheem-5 and local were evaluated in Gazipurand Rangpurand only BARI Sheem-
5 in Sherpurand Jessore. The unit plot size was 5m x 1m and plant spacing was 1.0 m x 0.5m. 
BARI Sheem-5 performed better in Rangpur whreas in Gazipur local provided higher 
yield.Satisfactory yield was observed in Sherpur but minimum in Jessore. 

On-Farm trial of BARI developed country bean  
A field experiment was carried out at FSRD site, Jalalpur, South Surma, Sylhet;  Lahirirhat, OFRD, 
Rangpur; Kushumhati, Sherpur; Jhikargacha MLT site, Jessore and Sobjipara, Shambhuganj, 
Mymensingh during rabi season of 2013-14 to evaluate the performance of BARI Sheem-6. The trial 
was laid out in RCB design with six dispersed replications. Two varieties of country bean viz: T1: 
BARI Sheem-6 and T2: local check were used for the study.  The unit plot size was 5m x 4m. The pit 
was prepared by maintaining spacing (1.5m×2.5m).. 
Sylhet: Maximum (17.15 cm) and seeds per pod (5.23) were recorded in BARI Sheem-6. Individual pod 
weight was higher in goalgada variety (13.15g) compared to BARI Sheem-6 (10.24g). The highest yield 
(9.68 tha-1) was obtained from local (Goalgada) followed by BARI Sheem-6 (7.25 t ha-1) (Table 2). 
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Rangpur: Higher yield of 14.69 t ha-1 with gross return (Tk.176280 ha-1) and gross margin (Tk.63590  
ha-1) was obtained from BARI Sheem-6 against local ( yield-10.87 t ha-1), gross return (Tk.130440 ha-

1) and gross margin (Tk. 17750 ha-1). 
Sherpur: BARI Sheem-6 produced pods/plant (no), pod wt.plant-1 (g), pod length (cm), pod breath (cm) 
and yield (tha-1) were 58.35, 13.73, 17.25, 1.82 and 10.72, respectively.  Satisfactory gross return (Tk.1, 
12,560ha-1), gross margin (Tk. 24,818ha-1) and benefit cost ratio (1.28) was also obtained from the variety.  
Jessore: BARI Sheem-6 produced higher yield (13.16t ha-1) than local variety (10.72t ha-1). Pod 
length, pods/plant, pod width and pod yield/plant of BARI Sheem-6 was also higher than local which 
was statistically significant among the varieties.  
Mymensingh: The yield and yield contributing characters is presented in Table 8. All parameters 
differed significantly among the varieties. The highest pod yield (12.34 t ha-1 was recorded from BARI 
Sheem-6 (Table 8) which was attributed due to higher number of large sized pods. Similar result of 
BARI Sheem-6 was noticed in earlier studies for Jessore region (OFRD, BARI 2012-2013). The 
highest gross return (Tk.1, 85,105ha-1) and gross margin (Tk.1, 08,501 ha-1) was calculated from BARI 
Sheem-6due to its higher yield (Table 9).  

On-Farm adaptive trial of summer bottle gourd 
The experiment was conducted at the farmers’ field of Bhola, Rangpur,Comilla and Pabna during 
summer, 2013 to observe the performance of BARI Lau-4 against local at farmers’ field condition.  
Between the tested varieties BARI Lau-4 performed better than local cultivar regarding yield 
potentiality and economic return. BARI Lau-4 can play an important role for changing the economic 
condition of the farmer’s livelihoods. This is the first year trial. So, it should be repeated in the next 
year to make a concrete decision. 
Bhola: Farmers preferred BARI Lau-4 due to its size, shape and attractive color. In the southern 
region, people like deep green bottle gourd. USG application enhanced prolonged harvesting period.    
Comilla: Farmers are very happy to see the yield of BARI Lau-4. They stored seed for next year 
cultivation. Market price of BARI LAU-4 was higher than the check. It comes off season when other 
vegetables were not available in the market. 
Pabna: Farmers were quite happy with high yield of both varieties but BARI Lau-4 exhibited higher yield 
potentiality than local cultivar. They were also happy to get relatively higher economic return from BARI 
Lau-4 compared to local.Low disease infection was observed in BARI Lau-4 compared to local variety. 

Performance evaluation of BARI usg applicator on boro rice under farmer’s field condition   
Application of USG with BARI USG Applicator could be a promising technology either for fertilizer 
as well as cost saving for rice growers.  The experiment was conducted on six farmers’ fields at FSRD 
site, Pushpapara, Pabna during the Boro season of 2013-14 to evaluate the field performance of USG 
applicator at of-farm level. Four treatments i.e. T1: USG application with applicator @ 165 kg ha-1, T2: 
USG application by hand @ 165 kg ha-1,   T3: Prilled urea application through broadcasting @ 225 kg 
ha-1 and T4: Prilled urea application through broadcasting @ 165 kg ha-1 was employed in this 
experiment to justify the objectives. It was observed that almost all the parameters were differed 
significantly among the treatments except no. of hill m-2, no. of filled grain panicle-1 and 1000 grain 
weight. The highest grain yield (5.70 t ha-1) was obtained from T1. The second highest grain yield 
(5.58 t ha-1) was recorded from T2 which was similar to T3 and the minimum (4.92 t ha-1) from T4. 
Maximum gross margin (Tk.76933ha-1) was obtained from T1 where USG was applied with applicator. 
Second highest gross margin (Tk. 71890 ha-1) recorded from T2 where USG was applied by hand and 
it was comparatively lower than T1. Minimum gross margin (Tk. 59160 ha-1) was recorded from T4. 
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IMPROVEMENT OF CROPPING SYSTEM 
Existing cropping pattern: Mustard (BARI Sarisha9)-Boro (BRRI dhan28)-T.Aman (Swarna) 
Improved cropping pattern: Mustard (BARI Sarisha14)-Boro (BRRI dhan29)-T.Aman (Binadhan-7) 
Location: FSRD site, Pushpopara, Pabna 
Agronomic and economic performance of the tested pattern against existing pattern is presented in 
Table 7. In the improved pattern BARI Sarisha14 gave higher seed yield (1.53t ha-1) over BARI 
Sarisha 9 (1.49 t ha-1) at the FSRD site, Pushpopara, Pabna during 2012-14. Moreover, the crop 
duration of modern mustard variety BARI Sarisha14 was 4-5 days earlier than BARI Sarisha9. The 
local variety Swarna gave lower yield (4.20 t ha -1) than the Binadhan-7 (4.43t ha -1) during two 
consecutive years. Boro rice variety BRRI dhan29 gave higher yield (6.0 t ha -1) as compared to 
existing BRRI dhan28 (5.10 t ha -1). Mustard yield in improved cropping pattern was increased by 3% 
and T.Aman rice yield increased by 18%, respectively during two successive years due to application 
of balance fertilizer, appropriate seedling rate and age, better management practices and also due to 
inclusion of modern variety. From two years pattern, it was observed that the higher total gross margin 
Tk.  101940ha-1 was obtained from improve cropping pattern Mustard (BARI Sarisha14)-Boro (BRRI 
dhan29)- T.Aman (Binadhan-7) against existing cropping pattern Mustard (BARI Sarisha9)-Boro 
(BRRI dhan28) -T.Aman(Swarna) with Tk.78425ha-1.  

Existing cropping pattern: Wheat ( BARI Gom 21) -Jute ( JRO 524) -T. Aman ( Swarna ) 
Improved cropping pattern: Wheat ( BARI Gom 24)- Jute ( JRO 524)-T.Aman ( Binadhan-7) 
Location: FSRD site, Pushpopara, Pabna 
Agronomic and economic performance of the tested pattern against existing pattern is presented in 
Table 8. In the improved pattern BARI Gom24 gave higher grain yield (4.90 t ha-1) over BARI Gom 
21 (4.78 t ha-1) at the FSRD site, Pushpopara, Pabna during 2012-14. The local variety Swarna gave 
lower yield (4.46 t ha -1) than the Binadhan-7 (4.69 t ha -1) during two consecutive years. Jute variety 
JRO 524 gave similar yield (3.33 and 3.19 t ha -1) under improved and existing cropping pattern 
because of the same variety. Wheat yield in improved cropping pattern was increased by 2.51% and T. 
Aman rice yield increased by 11.21% respectively during two successive years due to application of 
balance fertilizer, appropriate seedling rate and age, better management practices and also due to 
inclusion of modern variety. From two years pattern, it was observed that the higher total gross margin 
Tk.185240 ha-1 was obtained from improve cropping pattern Wheat (BARI Gom24)-Jute (JRO524)- T. 
Aman (Binadhan-7) against existing cropping pattern Wheat(BARI Gom-21)- Jute (JRO524)-T. Aman 
(Swarna) with Tk.175465 ha-1 at  the FSRD site, Pushpopara, Pabna. 

Existing cropping pattern: Wheat( BARI Gom21) -Jute (JRO 524) -T. Aman (BRRI dhan33 ) 
Improved cropping pattern: Wheat ( BARI Gom 26)- Jute ( O 795)-T. Aman (BRRI dhan57) 
Location: FSRD site, Ishangopalpur, Faridpur 
In the improved pattern BARI Gom 26 gave higher seed yield (3.80 t ha-1) over BARI Gom 21 (3.55 t ha-1) at 
the FSRD site, Hatgobindapur, Faridpur during 2012-14. The duration of modern wheat variety BARI Gom 
26 was 7 to 10 days earlier than BARI Gom 21. Jute variety O 795 gave higher fibre yield (3.16 t ha-1) over 
JRO 524 (2.54 t ha-1). The existing variety BRRI dhan33 gave lower yield (3.52 t ha -1) than the BRRI dhan57 
(3.72 t ha -1). Wheat yield in improved cropping pattern was increased by 7 % than existing variety BARI 
Gom 21. Yield of jute (O795) was increased 24 % over JRO524 and T.Aman rice yield increased by 6 % over 
BRRI dhan33 due to application of balance fertilizer, appropriate seedling rate and age, better management 
practices and also due to inclusion of modern variety. From this cropping pattern, it was observed that the 
higher total gross margin Tk.109227 ha-1 was obtained from improve cropping pattern Wheat (BARI Gom 
26)-Jute (O795)-T.Aman (BRRI dhan57) against existing cropping pattern Wheat (BARI Gom 21)-Jute (JRO 
524)-T.Aman (BRRI dhan33) with Tk.76527 ha-1 at  the FSRD site, Hatgobindapur, Faridpur Table 9. 
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Existing cropping pattern: Lentil (Local)-Jute (JRO 524)-T.Aman (BRRI dhan33) 
Improved cropping pattern: Lentil (BARI Masur 6)-Jute (O795)-T.Aman (BRRI dhan57) 
Location: FSRD site, Ishangopalpur, Faridpur 
In the improved pattern BARI Masur 6 gave higher seed yield (1.89 t ha-1) over local (0.74 t ha-1) at the 
FSRD site, Hatgobindapur, Faridpur during 2012-14. Jute variety O 795 gave higher fibre yield (3.26 t ha-1) 
over JRO 524 (2.74 t ha-1). The existing variety BRRI dhan33 gave lower yield (3.60 t ha -1) than the BRRI 
dhan57 (3.82 t ha -1). Lentil yield in improved cropping pattern was increased by 155 % than existing local 
variety of lentil. In case of jute, yield of O 795 was increased 19 % over JRO 524 and T.Aman rice yield 
increased by 6 % over BRRI dhan33. The higher total gross margin Tk.179701 ha-1 was obtained from 
improved cropping pattern Lentil (BARI Masur 6)-Jute (O795)-T.Aman (BRRI dhan57) against existing 
cropping pattern Lentil  (Local)-Jute (JRO 524)-T.Aman (BRRI dhan33) with  Tk.87839 ha-1 at  the FSRD 
site, Hatgobindapur, Faridpur.  Local variety of lentil market price was higher than BARI Masur 6 and it 
was about Tk. 5 difference per kg. Yield of local lentil was low due to stemphyllium attack Table 10.  

Existing cropping pattern:Cabbage (Green 621)- Sesame (local)-T. Aman (BRRI dhan33) 
Improved cropping pattern: Cabbage (Beauty ball)-Sesame (BARI Til 4)-T.Aman(BRRI dhan57) 
Location: FSRD site, Ishangopalpur, Faridpur 
Agro-economic performance of the tested pattern against existing pattern is presented in Table 11. In 
the improved pattern cabbage (Beauty ball) gave yield 67.80 t ha-1. The crop duration of cabbage was 
83-97 days. BARI Til 4 gave seed yield (1.48 t ha -1) while in the existing variety of sesame (local) 
gave 1.39 t ha -1

. The crop duration of BARI Til 4 was 5-10 days less than local variety of sesame. 
BRRI dhan57 (4.04 tha-1) and BRRI dhan33 (3.91 tha-1) showed almost similar yield but crop was 
harvested near about 7 days earlier than BRRI dhan33. Higher total gross margin Tk. 716541ha-1 and 
BCR 6.20 was obtained from improved cropping pattern against existing cropping pattern where gross 
margin TK. 533580ha-1 and BCR was 5.06 (Table 11). 

Existing cropping pattern: Potato ( Cardinal)-Maize (NK 40)-T. Aman (BR 11) 
Improved cropping pattern: Radish (Roki 40)–Potato (Cardinal)/Maize (NK 40)-T.Aman (BRRI dhan49) 
Location: FSRD site, Lahirirhat, Rangpur 
Agro- economic performances of the tested pattern for both the cropping seasons against existing 
pattern are presented in Table 12. In the improve pattern Radish (Roki 40) gave yield of 39.0 t ha-1 

during 2012-14 seasons. The yield of potato (29 tha-1) was harvested from the improved pattern 
whereas existing pattern gave comparatively lower aveageyield (19.3tha-1) in both the two consecutive 
cropping year of 2012-13 and 2013-14. About 8.5 tha-1 maize was harvested from improved pattern 
and 6.5 tha-1from existing pattern. Yield of T.Aman was 3.5 tha-1and 5.05 tha-1 respectively of 
improved pattern and existing pattern, respectively. Yield of rice was decreased in T.Aman by 30.69% 
due to use of short duration variety.The improved cropping pattern gave the higher gross margin 
(Tk.184125 ha-1) compared to existing pattern (Tk. 57050ha-1). 

Existing cropping pattern:Fallow-Boro ( BRRI dhan28)- T.Aman (BR 11) 
Improved cropping pattern: Mustard (BARI Sarisha 14)-Boro (BRRI dhan28)-T.Aman 
(BRRI dhan49) 
Location: FSRD site, Lahirirhat, Rangpur 
Being a short duration crop Mustard (BARI sarisa14) gave an additional seed yield (1.25 t ha-1) in the 
improve pattern during 2012-14. Boro and T.Aman rice yield decreased in the improved cropping 
pattern by 1.84% and 29.38%. But gross return (Tk.198436 ha-1) and gross margin (Tk.65811 ha-1) 
was found higher in the improved cropping pattern due to an additional crop Table 13. 
Table13.Yield, cost and return analysis of existing and improved croppingpattern at FSRD site,  
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Existing cropping pattern: Sole Sugarcane (Isd 2/54) 
Improved cropping pattern: Potato (Cardinal)-Sugarcane (Isd 2/54)-Leafy Vegetable (BARI 
Puishak 1) 
Location: FSRD site, Lahirirhat, Rangpur 
Total productivity was increased in the alternate cropping pattern as additional crops were incorporated. 
Harvested tuber yield was 25.21t ha-1 from the improved cropping pattern. Even after that, relay 
sugarcane contributed higher yield (62.5t ha-1) compared to sole sugarcane (55.0t ha-1) which was 8.69 % 
increment over the sole sugarcane. That might be due to the congenial growth environment of sugarcane 
provided by the potato field such as nutrition; irrigation and weeding facilities. The yield of Indian 
spinach was counted by17.01 t ha-1. Improved pattern gave BCR of 1.70 while sole crop gave BCR of 
1.89. But more than two times greater gross margin (Tk.143530 ha-1) was obtained from improved 
cropping pattern as compared to that of sole sugarcane (Tk.65000 ha-1) Table 14. 

Existing cropping pattern: Mustard( Tori7)- Boro ( BRRI dhan29)-T.Aman (Pajam) 
Improved cropping pattern: Mustard ( BARI Sarisha 14)-Boro ( BRRI dhan29)-T.Aman 
(Binadhan-7) 
Location: FSRD site, Ellenga, Tangail 
In the improve pattern for T. Aman rice Binadhan-7 gave higher yield (4.19 t ha -1) compared to Pajam 
(3.76 t ha-1). BARI Sarisha14 gave higher seed yield (1.53t ha-1) over Tori7 (.72t ha-1). But the crop 
duration of modern mustard varieties viz. BARI Sarisha14 and BARI Sarisha15, a bit longer (4-5 days 
) than Tori7. BRRI dhan29 gave higher yield (6.29 t ha -1) in improve pattern due to balance fertilizer 
and other management practices than the existing pattern. From the pattern, it was observed that the 
higher total gross margin (Tk. 113990 ha-1) and BCR (1.92) were obtained from alternate cropping 
pattern and the lower gross margin (Tk.74543 ha-1)and BCR (1.61) were obtained from existing 
farmers’ pattern(Table 15). 

Existing cropping pattern: Fallow-Boro (BRRI dhan29)-T.Aman(BR-11) 
Improved cropping pattern: Mustard ( BARI Sarisha 14)-Boro ( BRRI dhan29)-T.Aman 
(Binadhan-7) 
Location: FSRD site, Ellenga, Tangail 
In the improve pattern for T. Aman rice Binadhan-7 gave 4.26 t ha-1 grain yield. BARI Sarisha14 gave 
additional seed yield (1.5t ha-1) in improve pattern but in the existing traditional pattern farmers was 
not get any mustard yield. Because the land remain fallow after T. Aman for long duration T. Aman 
rice (BR11). BRRI dhan29 gave higher yield (6.25 t ha -1) in improve pattern compared to existing 
pattern (6.08 t ha -1) due to balanced fertilizer and other management practices than the existing 
pattern. From the pattern, it was observed that the higher total gross margin Tk.118997 ha-1 and BCR 
1.96 were obtained from alternate cropping pattern and the lower gross margin Tk.61827 ha-1 and 
BCR 1.63 were obtained from existing farmers pattern (Table 16). 

Existing cropping pattern: Fallow- Boro(BRRI dhan28)- T.Aman (BRRI dhan40) 
Improved cropping pattern: Mustard ( BARI Sarisha 14)-Boro ( BRRI dhan28)-T.Aman 
(Binadhan-7) 
Location: FSRD site, Kushumhati, Sherpur 
Agronomic and economic performance of the tested pattern against existing pattern is presented in 
Table 17. In the improved pattern BARI Sarisha14 gave seed yield (1.33 t ha-1) whereas in existing 
cropping pattern the land remained fallow at the FSRD site, Pushpopara, Pabna during 2012-14.The 
variety Binadhan-7 gave higher yield (4.28 t ha -1) than the BRRI dhan40 (4.18 t ha -1) during two 



On-Farm Studies  301 
consecutive years. Boro rice variety BRRI dhan28 gave yield 4.49 t ha -1 and 5.16 t ha-1 in existing and 
improved cropping pattern, respectively. T.Aman rice yield increased by 2.39% in improved cropping 
pattern during two successive years due to application of balance fertilizer, appropriate seedling rate 
and age, better management practice and also due to inclusion of modern variety. From two years 
pattern, it was observed that the higher total gross margin Tk. 132519ha-1 was obtained from improved 
cropping pattern Mustard (BARI Sarisha14)-Boro (BRRI dhan28)- T. Aman (Binadhan-7) against 
existing cropping pattern Fallow-Boro (BRRI dhan28) -T. Aman (BRRI dhan40) with Tk.73020ha-1. 

Existing cropping pattern: Fallow- Boro(BRRIdhan28) -  T.Aman (BRRIdhan40) 
Improved cropping pattern: Potato(Cardinal)-Boro(BRRIdhan28)- T.Aman(Binadhan-7) 
Location: FSRD site, Kushumhati, Sherpur 
ON-FARM VERIFICATION 
Location: FSRD site, Pushpopara, Pabna 
Mustard:  The average yield of BARI sarisha 14, BARI sarisha 15 and BARI sarisha 16 was 1.61, 
1.51 and 2.34 t ha-1and gross margin was Tk. 32685, 40300 and 87650 ha-1(Table 20). 
Wheat: The average yield of BARI Gom 24 was 4.02 kg ha-1 and 5.36 t ha-1 in 2012-13 and 2013-14, 
respectively.  Gross margin Tk. 48505 and Tk. 81130 ha-1 was obtained from BARI Gom 24 in the 
respective years (Table 20). 

Location: FSRD site, Ishangopalpur, Faridpur 
Lentil: The average two years yield of BARI Masur 7 was 1.48 t ha-1 with gross margin in Tk.72553 
ha-1 and BCR was 3.57(Table 20).  
Wheat: The mean yield of two years (2012-13 and 2013-14) of BARI Gom 26 was 3.72 t ha-1. Gross 
margin and BCR was Tk. 33924 ha-1 and 1.73, respectively (Table 20).  
Onion (bulb): The average yield of two years (2012-13 and 2013-14) of BARI Piaz 1 was 13.6 t ha-1. 
Gross margin and BCR was Tk 148163 ha-1 and 2.38, respectively (Table 20). 
Onion (Seed): The mean yield of two years (2012-13 and 2013-14) seed production of BARI Piaz 1 
was 0.71 t ha-1. Gross margin and BCR was Tk 213920 ha-1 and 2.51, respectively (Table 20). 
Sesame: The mean yield of BARI Til 4 was 1.48 t ha-1. Gross margin and BCR was Tk 19410 ha-1 and 
1.59, respectively (Table 20). 

Location: FSRD site, Lahirirhat, Rangpur 
Mustard: The yield of BARI Sarisha 14 was 1.4 t ha-1 (Table 20). If we place the variety BARI Sarisha 
14 in between boro and T. Aman rice then we can increase our production and increase our mustard 
growing area. Farmers are very much happy by getting HYV mustard variety as an additional crop.  
Pointed gourd:  The yield was 3.63t ha-1 of BARI Potol 2. Gross return was Tk. 362500 ha-1 and cost 
of production was Tk. 233000 ha-1. Gross margin was Tk. 129500 ha-1. Farmers are highly pleased 
with the yield of BARI Potol 2 (Table 20). 
Mungbean: The average yield of BARI Mung 6 was 1.34 t ha-1and gross margin was Tk. 39150 ha-

1(Table 20). 

Location: FSRD site, Ellenga, Tangail 
Mustard: From Table 20  it was observed that the average seed yield 1.53 and 1.47 t ha -1 were 
obtained from BARI Sarisha14 and BARI Sarisha15, respectively ( 2012-14). The gross return (72400, 
70500 Tk. ha-1), gross margin (43044, 41144 Tk. ha-1) and BCR (2.47 and2.40) were obtained from 
BARI Sarisha14 and BARI Sarisha15, respectively.  
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Wheat: From Table it was observed that the average grain yield was 3.99 t ha -1 was recorded from BARI 
Gom26. The gross return 100625 Tk. ha-1, gross margin 51352 Tk. ha-1 and BCR 2.04 was obtained from 
BARI Gom 26 (Table 27).No remarkable diseases and insect-pest infestation were observed. 
Mungbean: The average seed yield 1.38 t ha-1 was obtained from BARI Mung 6. The gross return 
82800 Tk. ha-1, gross margin 36840 Tk. ha-1 and BCR 1.79 was obtained from BARI Mung 6. 

Location: FSRD site, Kushumhati, Sherpur 
Wheat: The crop was matured within 120 days and the average grain yield was 4.15 t ha-1. In both 
years, it revealed that the wheat variety BARI Gom 26 gave the gross return (Tk. 88315 ha-1), gross 
margin (Tk. 35959 ha-1) and BCR 1.69.  
Mungbean: Results pertaining to the yield,cost and return were presented in Table 30. It was revealed 
that seed yield of the crop was 1.7 t ha-1. Regarding economic return, the crop BARI Mung 6 gave a 
lucrative return with gross return Tk. 84900ha-1, gross margin Tk. 60505ha-1 and BCR 3.48 (Table 30).  
Panikachu: Results obtained from the study are presented in Table 31. The maximum average stolon and 
rhizome yield 14.16and 28.06 tha-1 was produced by BARI Panikachu2 while BARI Panikachu1produced 
the yield 14.16tha-1. From Table 31, it was observed that higher gross return Tk. 352960 ha-1, gross margin 
Tk. 254810ha-1) and BCR 4.00 were obtained from BARI Panikachu 2 (Table 20).  

Coastal and rainfed ecosystem 
Location: Rajakhali, Patuakhali; Hazirhat, Noakhali; Kadamshahar, Barind, Rajshahi; 
Jalalpur, Sylhet 
Homestead production system 
Vegetables production: Available and utilizable production niches of the homestead areas were 
brought under cultivation with the suggested vegetables following the respective site wise 
recommended model. The fallow and under-utilized homestead areas were utilized scientifically 
considering time and space. In the production system, maximum nine niches were utilized in High 
Barind and Atkapalia model and minimum seven niches were utilized in Golapgonj and Lebukhali 
model. After intervention of the proven and improved technologies in the homestead, vegetables 
production has increased significantly. It was observed that the average vegetables production of all 
sites was maximum (321 kg/homestead) in Rabi season followed by Kharif-2 (180 kg/homestead) and 
Kharif-1 (165 kg/homestead) season (Table 3a). 
Individual site wise results showed that maximum vegetables were produced during Rabi season at all 
sites except Hazirhat, Noakhali, where maximum was obtained during Kharif-2 season (296 
kg/homestead). Kharif-1 season was comparatively a dull season for vegetables production at all sites, 
when vegetables were mostly affected by seasonal drought. However, round the year total vegetables 
produced maximum at Hazirhat, Noakhali (737 kg/homestead) and minimum at Jalalpur, Sylhet (599 
kg/homestead) and it might be partially contributed by the total number of available production niches. 
After intervention of the improved technologies, vegetables production was increased maximum at 
Razakhali, Patuakhali (505%) and minimum at Jalalpur, Sylhet (80%) compared to before intervention 
of the program (Table 3a). The remarkable increment of vegetables production in homestead area 
might be enhanced by using improved technologies and judicious time management. 
Utilization of vegetables: The disposal pattern of different vegetables produced in the homestead area 
was recorded regularly through the help of the co-operator farmers. The results indicated that disposal 
pattern of vegetables varied with different locations and amount of total vegetables production (Table 
3b). In case of Coastal and Rainfed Ecosystem, the average vegetables intake per year per farm family 
was 359 kg after program intervention and the increment was 322%, whereas intake was only 85 kg per 
farm family per year before program intervention. Individual site wise intake of vegetables per year per 
farm family was 435, 350, 303 and 351 kg after project intervention, whereas it was 90, 120, 75 and 56 
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kg at before intervention in case of Pushpapara, Pabna; Lahirirhat, Rangpur; Hatgobindapur, Faridpur; 
Elenga, Tangail and Kusumhati, Sherpur, respectively. Vegetable intake by a member of 5 member’s 
farm family was increased remarkably and it was on an average 261, 84, 63, 130 and 86 g/head/day in 
case of Kadamshahar, Barind, Rajshahi, Jalalpur, Sylhet, Hazirhat, Noakhali and Rajakhali, Patuakhali, 
respectively. Intake increased maximum at Rajakhali, Patuakhali (527%) and minimum at Jalalpur, 
Sylhet (192%). Intake amount of vegetables mostly depend on total production amount of vegetables and 
as a result maximum and sufficient vegetables intake was recorded at Kadamshahar, Barind, Rajshahi 
and minimum was recorded at Hazirhat, Noakhali. After program intervention, the distribution of 
vegetables per year was recorded as 80, 88, 121 and 47 kg and sell of vegetables per year was 210, 161, 
313 and 207 kg in case of Kadamshahar, Barind, Rajshahi, Jalalpur, Sylhet, Hazirhat, Noakhali and 
Rajakhali, Patuakhali, respectively. Increased production of vegetables encouraged the farm families to 
distribute relatively more vegetables to their relatives and neighbor, which might be helpful to increase 
their relationship and it also, helped them to earn more money from more selling of vegetables. The 
better utilization of homestead area with optimum management by effective farm family labor can be 
achieved for optimum vegetable production and subsequent intake, distribution and sell.  
Income: After program intervention, from the vegetables production gross return per farm was 
recorded as Tk. 8700, 8958, 10784 and 9075 at Kadamshahar, Barind, Rajshahi, Jalalpur, Sylhet, 
Hazirhat, Noakhali and Rajakhali, Patuakhali, respectively with the average gross return of Tk. 9379, 
which was only Tk. 2742 before intervention. The gross margin attained from vegetables sector after 
program intervention as Tk.7275, 7718, 9392 and 5822 at Kadamshahar, Barind, Rajshahi, Jalalpur, 
Sylhet, Hazirhat, Noakhali and Rajakhali, Patuakhali, respectively with the average gross margin of 
Tk. 7551 and the average increment of 306%. 
Family labor utilization pattern: Homestead production system gave an opportunity for women 
employment and empowerment. From the table 7 it was revealed that women had a good involvement 
in intercultural operation, harvesting and marketing of vegetables and fruits. During the latter period of 
the program, it was found that the marketing by women was increased, which in turn stated that 
women are coming forward and participating more in income generation system. Hard working mostly 
was done by the men workers. Children were also help the men and women adult workers in the 
production systems especially in non-hard working areas. So, it was found that homestead gardening 
has created a good opportunity to utilize labor of women and children properly. 
Fruits production: Quick growing fruit trees (Guava, Papaya, Lemon, Ber, Banana etc.) along with 
other existing fruit trees (Mango, Jackfruit, Coconut, Wood apple etc.) were managed through pruning, 
pest control, fertilization and irrigation. After intervention of the proven and improved technologies in 
the homestead, fruits production has increased significantly. Higher quantity of average fruits 
production was found in Kharif-2 (291 kg/homestead) season followed by Kharif-1 (84 kg/homestead) 
and Rabi (75 kg/homestead) season (Table 3d), which was more or less the reverse scenario of 
vegetables production (Table 3a). Individual site wise results showed that maximum fruits were 
produced during Kharif-2 season at all sites except Razakhali, Patuakhali, where it was higher during 
Kharif-1 season. Minimum fruits were produced during Rabi season at all sites and it is actually due to 
less availability of Rabi (winter) fruits species and variety, where scientists should give more emphasis 
to develop more winter fruits varieties. However, round the year total fruits produced maximum at 
Kadamshahar, Barind, Rajshahi (670 kg/homestead) and minimum at Razakhali, Patuakhali (68 
kg/homestead). After implementation of the program, the fruits production were increased and it was 
maximum Kadamshahar, Barind, Rajshahi (538%) and minimum at Razakhali, Patuakhali (39%) 
compared to before intervention of the program (Table 4a). Using of improved technologies including 
judicious fertilizer management in fruits production has increased the yield tremendously. 
Utilization of fruits: The disposal pattern of different fruits produced under homestead area was 
recorded timely. It was found that utilization of fruits varied with different locations (Table 4a). The 
average fruits intake per year per farm family was 229 kg after program intervention, whereas it was only 
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89 kg before intervention and the 157% increment was mainly due to increment of total production. 
Individual site wise intake of fruits per year per farm family was 350, 450, 86 and 30 kg after project 
intervention, whereas it was 80, 180, 67 and 29 kg before intervention in case of Kadamshahar, Barind, 
Rajshahi, Jalalpur, Sylhet, Hazirhat, Noakhali and Rajakhali, Patuakhali, respectively. Before 
intervention, the fruits intake per family per year was lowest at Rajakhali, Patuakhali whereas it was 
almost unchanged after program intervention as it attained to 30 kg from 29 kg per year with the 
increment rate of 3%. It seems that there was a severe fruit deficit at Rajakhali, Patuakhali area.At 
Jalalpur, Sylhet, the total intake per year was more than fifteen times higher (450 kg/year/family) than 
Rajakhali, Patuakhali. After program intervention, the distribution of fruits per year was recorded as 50, 
128, 57 and 8 kg and sell of fruits per year was 270, 210, 132 and 30 kg in case of Kadamshahar, Barind, 
Rajshahi, Jalalpur, Sylhet, Hazirhat, Noakhali and Rajakhali, Patuakhali, respectively. Increased 
production of fruits encouraged the farm families to distribute towards their relatives and neighbor, but 
the farmers were more interested to sell for getting some cash money. 
Apparent nutrient intake: Apparent nutrient intake especially protein, iron, carotene, vitamin B and 
vitamin C by a 5 member’s family from year round vegetables and fruits consumption was estimated (Table 
6). Nutrient intake was varied with different locations. Intake of nutrient was positively correlated with 
vegetable and fruits consumption and also with production. Among the nutrients protein intake was 
increased (175 to 360%) more than other nutrients but it still needs to supplement from animal source. Iron 
intake was increased more in Kadamshahar, Barind, Rajshahi (349%), which is very crucial nutrient at this 
location. Other nutrients intake also increased remarkably especially carotene and vitamin B, which was 
more or less sufficiently supplemented from homestead vegetables and fruits source. 
Income: From the fruits sector, after program intervention, gross return per farm was recorded as Tk. 20100, 
23640, 7150 and 2025 at Kadamshahar, Barind, Rajshahi, Jalalpur, Sylhet, Hazirhat, Noakhali and Rajakhali, 
Patuakhali, respectively with the average gross return of Tk. 13228, which was only Tk. 5084 before 
intervention. The gross margin attained from fruits sector after program intervention as Tk. 18520, 21772, 
6607 and 1715 at Kadamshahar, Barind, Rajshahi, Jalalpur, Sylhet, Hazirhat, Noakhali and Rajakhali, 
Patuakhali, respectively with the average gross margin of Tk. 12153 and the average increment of 215%. 
Sapling/seedling distribution: To increase nutrient intake from fruits sector, it needs to increase the 
number and quality of fruits plant in the homestead. From this view, a number of different quality 
fruits saplings were supplied to e.g. mango, guava, papaya, litchi, golden apple, lemon, multa, banana 
etc. It was also gave emphasis on spices production at homestead level and regarding this bay leaf was 
also supplied to the projected homestead area. The supplied total number of sapling of different fruits 
and spices plants are shown in Table 5. 

IMPROVEMENT OF CROPPING SYSTEMS 
Existing cropping pattern:Wheat(Shatabdi)-Fallow- T.Aman (Shama)  
Improved cropping pattern:  Wheat (BARI Gom 26) –Mungbean (BARI Mung 6) -T.Aman 
(Binadhan-7) 
Location: FSRD site, Kadamshahar, Godagari, Rajshahi 
In the improve pattern BARI Gom 26 gave grain yield of 4.1 t ha-1. BARI Mung 6 gave seed yield 1.6 
t ha -1 while in the existing cropping pattern the land was remains fallow. Binadhan-7 gave higher 
yield (4.0 t ha-1) compared to Sharna. During transition, BARI Mung 6 gave an average yield of 1.4 t 
ha-1.T.Aman rice yield were increased by 25 and 24% more due to application of balance fertilizer, 
appropriate seedling age, better management practices and inclusion of modern variety of wheat, 
mungbean and T.Aman rice. From patterns, it was observed that the higher total gross margin 
Tk.151630ha-1 was obtained from improved cropping pattern wheat-Mungbean- T.Aman against 
existing cropping pattern Wheat-Fallow- T.Aman  where gross margin TK.57520 ha-1 at  the FSRD 
site, Kadamshahar, Godagari, Rajshahi(Table 8). 
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Existing cropping pattern:Fallow – Fallow- T.Aman 
Improved cropping pattern: Chickpea (BARI Chola-9)-Fallow- T.Aman (Biandhan-7) 
Location: FSRD site, Kadamshahar, Godagari, Rajshahi 
Agro-economic performance of the tested pattern against existing pattern is presented in Table 9. In 
the improved pattern BARI Chickpea9 gave seed yield 1.5 tha-1 at the FSRD site, Kadamshahar, 
Godagari, Rajshahi while in the existing cropping pattern the land was remained fallow. The crop 
duration of chickpea variety BARI Chola 9 was 120-130 days. Biandhan-7 gave higher yield (4.12 t 
ha-1) compared to Sharna (3.14 tha -1). Chickpea seed yield increased 100% as it was cultivated to the 
fallow land in High Barind Tract and T.Aman rice yield were increased by 20% more due to 
application of balance fertilizer, appropriate seedling rate and age, better management practices and 
also due to inclusion of modern variety of chickpea and T.Aman rice. From the results, it was observed 
that the higher total gross margin Tk.82020 ha-1was obtained from alternate cropping pattern chickpea 
(BARI Chola-9)-Fallow- T.Aman (Biandhan-7) against existing cropping pattern Fallow- Fallow-
T.Aman (Sharna) where 10730 Tk. ha-1 at  the FSRD site, Kadamshahar, Godagari, Rajshahi. 

Existing cropping pattern: Fallow-T.Aus (BR26)- T.Aman (BRRI dhan33) 
Improved cropping pattern: Potato(Diamant)-T.Aus(BRRI dhan42)-T.Aman(Biandhan-7) 
Location: FSRD site, Jalalpur, Sylhet 
In the alternate cropping pattern  Diamant gave tuber yield 17.90 tha-1 at the FSRD site, Jalalpur, 
Sylhet while in the existing cropping pattern the land was remained fallow. The field duration of 
potato variety Diamant was 90-95 days. BRRI dhan42 gave higher yield (3.38 tha -1) than the BR26 
(2.70 tha -1) at the FSRD site, Jalalpur, Sylhet. Biandhan-7 gave higher yield (4.25 tha -1) compared to 
BRRI dhan33 (3.42 tha -1). Potato yield increased 100% as it was cultivated to the fallow land in 
Sylhet and T.Aus and T.Aman rice yield were increased by 25 and 24% more due to application of 
balance fertilizer, appropriate seedling age and rate, better management practices and also due to 
inclusion of modern variety of potato, T.Aus and T.Amanrice. From patterns, it was observed that the 
higher total gross margin Tk.151630 ha-1 was obtained from improve cropping pattern Potato 
(Diamant)-T.Aus (BRRIdhan42)- T.Aman (Biandhan-7) against existing cropping pattern Fallow- 
T.Aus (BR26) -T.Aman (BRRI dhan33) where gross margin TK.29,910ha-1 at  the FSRD site, Jalalpur, 
Sylhet(Table 10). 

Existing cropping pattern: Fallow-T.Aus (BR26)- T.Aman (BRRI dhan33) 
Improved cropping pattern: Chickpea (BARI Chola5) -T.Aus (BRRI dhan42)-T.Aman(Binadhan-7) 
Location: FSRD site, Jalalpur, Sylhet 
Agro-economic performance of the tested pattern against existing pattern is presented in Table 11. In 
the alternate cropping  pattern BARI Chickpea5 gave seed yield 1.01 tha-1 at the FSRD site, Jalalpur, 
Sylhet while in the existing cropping pattern the land was remained fallow. The crop duration of 
chickpea variety BARI Chola5 was 120-122 days. BRRI Dhan42 gave higher yield (3.84 tha -1) than 
the BR26 (3.47 tha -1) at the FSRD site, Jalalpur, Sylhet. Biandhan-7 gave higher yield (4.23 tha -1) 
compared to BRRI Dhan33 (3.62 tha -1). Chickpea seed yield increased 100% as it was cultivated to 
the fallow land in Sylhet and T.Aus and T.Aman rice yield were increased by 10.7 and 16.9% more 
due to application of balance fertilizer, appropriate seedling rate and age, better management practices 
and also due to inclusion of modern variety of chickpea, T.Aus and T.Aman rice. From the results, it 
was observed that the higher total gross margin Tk.83920 ha-1 was obtained from alternate cropping 
pattern Chickpea (BARI Chola5)-T.Aus (BRRIdhan42)- T.Aman (Biandhan-7) against existing 
cropping pattern Fallow- T.Aus (BR26) -T.Aman (BRRI dhan33) which wasTk.46430 ha-1 at  the 
FSRD site, Jalalpur, Sylhet.  
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Existing cropping pattern: Soybean (Shohag) -T.Aus (Hashikolmi)- T.Aman (Kajalshail) 
Improved cropping pattern: Soybean (BARI Soybean 5) -T.Aus (BRRI dhan 48)-T.Aman (BRRI dhan 48) 
Location: FSRD site, Janatabazar and Bhuiyarhat, Kabirhat, Noakhali 
Performance of BARI Soybean 5 was satisfactory compared to local Shohag variety.  The variety 
BARI Soybean 5 produced the higher seed yield (2.1t ha-1) which reflected the yield potentiality as 
0.76 t higher seed yield over local variety (1.3 t ha-1). BARI Soybean 5 showed higher BCR (2.2) over 
local variety due to yield differences. Farmers usually get lower yield in soybean due to use of local 
traditional variety. Performances of BRRI developed HYV Aus rice BRRI dhan 48 was very much 
satisfactory compared to local Hashikolmi (Table 12).The higher grain yield was obtained from BRRI 
dhan 48 (3.9 t ha-1) which reflected the yield potentiality as 1.81 t ha-1 higher grain yield over local 
variety (2.1 t ha-1). BRRI dhan 48 offered a gross margin of Tk. 52670 ha-1 coupled with a benefit cost 
ratio as high 3.04. In case of T.Aman rice varieties BRRI dhan 40 was very much satisfactory 
compared to local variety Kajalshail (Table 12).The higher grain yield was obtained from BRRI dhan 
40 (3.9 t ha-1) which reflected the yield potentiality as 1.7 ton higher grain yield  

Existing cropping pattern: Cowpea (Local) -T.Aus (Hasikolmi)- T.Aman (Kajalshail) 
Improved cropping pattern: Cowpea (BARI Falon 1) -T.Aus (BRRI dhan48)-T.Aman (BRRI dhan52) 
Location: FSRD site, Janatabazar and Bhuiyarhat, Kabirhat, Noakhali 
The yield of T.Aman and Cowpea were presented in Table 8. Satisfactory grain yield of T.Aman (3.6 t 
ha-1) was obtained from improved cropping pattern than existing cropping pattern (2.1 t ha-1). But 
Cowpea (Local) produced 0.91 t ha-1 in existing cropping pattern while BARI Falon 1 produced 1.07t 
ha-1 at the same season in improved cropping pattern. on the other hand, BRRI dhan 48 produced 3.9 t 
ha and the local T.Aus variety Hasikolmi produced only 2.2 t ha. Moreover, TK. 158170 ha-1was 
found as gross margin (whole pattern) from the improved cropping pattern which might be arised due 
to yield increased of all varieties in the cropping pattern.  (Table 13.) 

Existing cropping pattern: Mungbean (Local)-T.Aus (Manikmuri/Haitta)-T.Aman (Mowlata/ Sadamota) 
Developed cropping pattern: Mungbean (BARI Mung6) -T.Aus (BRRI dhan48)-T.Aman (BRRI dhan49) 
Location: FSRD site, Razakhali, Dumki, Patuakhali 
For T.Aman rice the higher grain yield (4.0 t ha-1) was obtained from improved  cropping pattern and 
lower grain yield (2.5t ha-1) was recorded from farmers’ pattern. Mungbean seed yield (1.2t ha-1) was 
obtained from improved cropping pattern, whereas it was 0.66 t ha-1 from farmers’ practice. For T.Aus 
rice the higher grain yield (4.7t ha-1) was obtained from improved cropping pattern and lower grain 
yield (3.2 t ha-1) was recorded from farmers’ pattern.Cost and return was calculated on the basis of 
T.Aman rice and mungbean. From the cost and return analysis, the higher gross return (215133Tk ha-

1), gross margin (78533 Tk. ha-1) and BCR (1.71) were obtained from improved cropping pattern 
(Table 14) and the lower gross return (Tk. 136110ha-1), gross margin (Tk. 29850 ha-1) and BCR (1.28) 
were obtained from existing farmers’ pattern. 

Existing cropping pattern: Chilli (Local) – Fallow-T.Aman (Dudkolom)  
Improved cropping pattern: Chilli (BARI Morich 1) – Fallow-T.Aman (BRRIdhan 44) 
Location: FSRD site, Razakhali, Dumki, Patuakhali 
For T.Aman rice the higher grain yield (4.8t ha-1) was obtained from developed  cropping pattern and 
lower grain yield (3.0 t ha-1) was recorded from farmers’ pattern. Chilli dry fruit yield (2.3t ha-1) was 
obtained from improved  cropping pattern. In farmers’ pattern it was 1.7t ha-1. From the cost and return 
analysis, the higher gross return (Tk 3,12,375 ha-1)and BCR (2.46) were obtained from improved 
cropping pattern ( Table 10) and the lower gross return (Tk 2,27,375ha-1) and BCR (1.89) were 
obtained from farmer’s existing pattern (Table 15). 
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ON-FARM VERIFICATION 
Location:FSRD site, Kadamshahar, Godagari, Rajshahi  
Wheat: The average grain yield of BARI Gom 26 was 4.1 t ha-1and gross margins Tk.57660 ha-1. 
Chickpea: The average seed yield of Chickpea was 1.42 t  ha-1 and gross margin wasTk.52250 ha-1. 
Mungbean: The average yield of BARI Mung 6 was 1.2 t ha-1and gross margin was Tk. 43720 ha-1

.  

Mustard: The maximum average higher seed yield (1.5 t ha-1) was produced by BARI Sharisha 15 
followed by BARI Sharisha 14 (1.4 t ha-1) with gross margin Tk. 29250 ha-1 and Tk. 25250 ha-1, 
respectively.  

Location: FSRD site, Jalalpur, Sylhet 
Wheat: The average grain yield of BARI Gom-26 was 3.44 tha-1 and gross margin was Tk.31743 ha-1. 
Cabbage: The average head yield of cabbage was 35.88tha-1and gross marginwas Tk. 83420 ha-1. 
Mungbean: The average yield of BARI Mung 6 was 960 kg ha-1 and gross margin was Tk. 24035 ha-1

.  

Panikachu: The maximum average stolon yield (12.9tha-1) was produced by BARI Panikachu1 while 
BARI Panikachu2 produced the highest rhizome yield (21.5tha-1) with gross margin Tk. 180110ha-1 
and Tk. 157250ha-1, respectively.  

Location: FSRD site, Janatabazar and Bhuiyarhat, Kabirhat, Noakhali 
Kheshari relayed in T.Aman rice: The yield performance and economic return of relay Kheshari was 
highly satisfactory. In improved management practices Kheshari yield and gross margin was 953 
kg/haand Tk. 20020ha-1, respectively.  
Mustard: Performance of BARI Sarisha 14 was very much satisfactory compared to local variety 
(Table 16). Field crop duration was 88 days in BARI Sarisha 14 which was 5 days earlier than that of 
local variety (93 days). The variety BARI Sarisha 14 produced the highest seed yield (1.4 t ha-1) which 
reflected the yield potentiality as 0.73 ton higher seed yield over local variety (0.67t ha-1). Farmers 
usually get lower yield in mustard due to use of local traditional variety. The highest Gross return (Tk 
70150 ha-1) and Gross margin (Tk 38890 ha-1) was found from BARI Sarisha 14. This trial ultimately 
indicated that high yielding varieties of mustard are able to increase production as well as income of 
the farmers through getting higher benefit from BARI Sarisha 14.  
Soybean: Performance of BARI Soybean 5 was very much satisfactory compared to local variety 
(Table 16). Field crop duration was 108 days in BARI Soybean 5 which was 7 days earlier than that of 
local Shohag variety (115 days). The variety BARI Soybean 5 produced the higher seed yield (2.01 t 
ha-1) which reflected the yield potentiality as 0.87ton higher seed yield over local variety. Farmers 
usually get lower yield in soybean due to use of local traditional variety. The gross return (Tk. 80400  
ha-1) and gross margin (Tk. 43950 ha-1) were found maximum in BARI Soybean 5. The gross margin 
was about Tk. 30000 ha-1 more in BARI Soybean 5 than that of local variety. This trial ultimately 
indicated that high yielding variety of soybean is able to increase production as well as income of the 
farmers through getting higher benefit from BARI Soybean 5.   

Location: FSRD site, Razakhali, Dumki, Patuakhali 
Mungbean: Average seed yield of BARI mung 6 was obtained 1.05 t ha-1 (Table 22).BARI Mung 6 
gave the gross return (Tk. 63000ha-1) and gross margin (Tk. 38000ha-1). 
Chilli: Crop performance varied from farmer to farmer on the basis of variation in management. Dry fruit 
yield was observed 2.10 t/ha. It was 40-65% higher than nearby farmers’ local variety. Considering local 
market price gross return was found Tk. 210000 ha-1. Gross margin was Tk. 130000ha-1. Cost of 
seed/seedling, fertilizer, irrigation, pesticide, labour includes total variable cost Tk. 80000ha-1. 



 
 
 
ENTOMOLOGY 
Country Bean 
Bio-rational   based management of   insect pest complex of   country bean 
The experiment was undertaken at research field of Entomology Division, Bangladesh Agricultural 
Research Institute (BARI), Gazipur during 2013-14 cropping season to evaluate several bio-rational 
management packages against insect pest complex of country bean. There were three dispersed 
replications and the experiment was set in RCB design. The country bean variety “BARI  seem 1” was 
grown following the recommended practices. The unit plot size was 4.0mx2.5m. There were five   
treatment packages and these were assigned as follows:  
T1= Sanitation (weekly hand picking and destruction of infested flowers, pods and larvae) +weekly 
release of bio-control agents (Trichogramma chilonis @ 1 gm parasitised eggs/ha/week and  Bracon 
hebetor  @ 1000-1200 adults /ha/week) +  Azadiractin 1EC (Bioneem plus)  @ 1ml / l of water + MNPV 
@ 1.0g / l of water (2 sprays at 15 days interval starting from the first initiation of borer attack).  
T2= Sanitation + weekly release of bio-control agents as above + Azadiractin 0.3EC (Bioneem)  @ 
3ml / l of water + of Bt powder @ 0.4g / l of water (2 sprays at 15 days interval starting from the first 
initiation of borer attack).  
T3= Sanitation + weekly release of bio-control agents as above +  2 sprayings of Azadiractin 3EC 
(Fytomax)  @ 1ml / l of water + spraying of Spinosad 45 SC @ 0.4ml / l of water (2 sprays at 15 days 
interval starting from the first initiation of pest attack) 
T4= Sanitation + spraying of Voliam flexi 300 SC (Chlorantraniliprole + Thiamethoxam)  @ 0.5ml/l of 
water  at 7 days interval starting from the first initiation of pest attack and continued up to the last harvest 
T5= Untreated control.  
Results indicated that, the management package (T1)  comprising of Sanitation + release of bio-control 
agents, Trichogramma chilonis and  Bracon hebetor  +  spraying of Azadiractin 1EC (Bioneem plus)  + 
spraying of MNPV  appeared as the best package which provided 82.40% and 75.52%   reduction of flower 
and pod infestation, respectively over control by pod borer complex,  although highest reduction of aphid 
population over control (92.02%) was noticed in sanitation + Voliam flexi 300 SC (T4)  treated plot. The 
highest yield increase over control (82.09%) and benefit cost ratio (12.18) was also obtained from (T1).    
Table 1. Treatment wise aphid infestation in country bean at BARI experimental field, Gazipur rabi 
2013-2014 cropping season 

Treatment packages Mean aphid population 
/inflorescence 

% aphid infestation 
reduction over control 

 T1 : Sanitation + biocontrol agents +  Bioneem plus+ MNPV  4.37c 82.66 
T2 : Sanitation + biocontrol agents +  Bioneem+Bt  8.45b 66.47 
T3 :  Sanitation + biocontrol agents +Fytomax+ Spinosad 
45SC 

4.22c 83.25 

T4 : Sanitation+ Voliam flexi 300SC spray 2.01d 92.02 
T5 : Untreated control 25.2a - 
CV% 11.21 - 

Means followed by the same letter(s) did not differ significantly by DMRT (p<0.05)  
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Table 2. Treatment wise percent borer infestation in country bean at BARI experimental field, 
Gazipur rabi 2013-2014 cropping season 

Treatment packages  Mean borer infestation in country bean 

% flower 
infestation 

% flower 
infestation 

reduction over 
control 

% pod 
infestation 

% pod 
infestation 

reduction over 
control 

T1 : Sanitation + biocontrol agents +  
Bioneem plus+ MNPV  

2.17c 
 

82.40 2.73c 75.52 

T2 : Sanitation + biocontrol agents +  
Bioneem+Bt  

5.82b 52.80     6.76b 39.37 

T3 :  Sanitation + biocontrol agents 
+Fytomax+ Spinosad 45SC 

3.70bc 69.99 3.08bc 72.38 

T4 : Sanitation+ Voliam flexi 300SC spray 5.15b 58.23 6.33b 43.23 

T5 : Untreated control 12.33a - 11.15a - 

Means followed by the same letter(s) did not differ significantly by DMRT (p<0.05)  

BRINJAL 
Development of a management approach against sucking pests of brinjal 
The experiment was conducted to evaluate several management approaches against sucking pests of 
brinjal during 2013-14 at Entomology Division, Bangladesh Agricultural Research Institute (BARI), 
Gazipur. Brinjal seedlings of BARI Begun 8 were transplanted in a plot of 4m x 5.5m. The experiment 
was laid out in RCBD having three dispersed replications and 6 treatments including control. Manures 
and fertilizers were applied as per recommended dose. Common agronomic practices were followed to 
raise a good crop. 
The treatments were assigned as follows: 
T1= Azadiractin 1EC (Bioneem plus)  @ 1ml / l of water   (4 sprays at fortnight interval starting 
from the first initiation of the pest attack) + installation of white & yellow sticky traps each @ 40 
traps/ha;T2= Azadiractin 0.3EC (Bioneem)  @ 3ml / l of water (4 sprays at fortnight interval 
starting from the first initiation of the pest attack)+ installation of white & yellow sticky traps 
each @ 40 traps/ha; T3= Azadiractin 3EC (Fytomax)  @ 1ml / l of water (4 sprays at fortnight 
interval starting from the first  initiation of the pest attack)+ installation of white & yellow sticky 
traps each @ 40 traps/ha;T4= Fytoclean ( Potassium salt of fatty acid)  @ 2ml / l of water (4 
sprays at fortnight interval starting from the first initiation of the pest attack); T5= Thiamethoxam 
25WG (Actara) @ 0.2g/litre of water (4 sprays at fortnight interval starting from the first 
initiation of the pest attack) + installation of white & yellow sticky traps each @ 40 traps/ha and 
T6= Untreated control. 
White & yellow sticky traps + Bioneem plus 1EC treated plots showed significantly lowest whitefly 
(4.03/five leaves) and thrips (6.02/five leaves) population although this was statistically at par with 
white & yellow sticky traps + Fytomax  3EC and white & yellow sticky traps + Fytoclean  treated 
plots. White & yellow sticky traps + Actara 25WG plots although provided lowest population of 
aphids (2.04/five leaves) and jassids (4.21/five leaves) but noticed highest mite population 
(38.02/leaf). However, installation of white and yellow sticky traps in combination with spraying 
Bioneem plus 1 EC @ 1 ml / litre of water appeared as the best approach  providing highest yield 
(18.32t/ha) and BCR (3.06). 
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Table 1. Mean population of aphid, jassid, thrips and whitefly in brinjal as influenced by different treatments 

Treatments  Mean Aphid 
population /5 leaves 

Mean Jassid 
population /5 leaves 

Mean Thrips population  
/5 leaves 

Mean Whitefly 
population  
/5 leaves 

T1 4.21bc 6.01bc 6.02c 4.03c 
T2 8.21b 8.21b 9.21b 6.85b 
T3 4.42bc 5.98bc 6.25c 4.75c 
T4 3.98bc 6.21bc 6.91c 4.85c 
T5 2.04c 4.21c 6.82 c 4.17c 
T6 18.06a 19.22a 14.53a 10.87a 

CV % 4.98 6.51 8.12 10.39 

Means having same letter(s) in a column are not significantly different at P> 0.01 followed by LSD. 
T1= Bioneem plus 1 EC  + white & yellow sticky traps  
T2= Bioneem 0.3 EC  + white & yellow sticky traps 
T3= Fytomax 3 EC  + white & yellow sticky traps 
T4= Fytocean+ white & yellow sticky traps 
T5=Actara 25WG + white & yellow sticky traps 
T6= Untreated control 
Table 2. Percent reduction of aphid, jassid, thrips and whitefly population over control in brinjal as 
influenced by different treatments 

Treatments Percent pest population reduction over untreated control 
Aphid Jassid Thrips Whitefly 

T1 76.69 68.73 58.57 62.93 
T2 54.54 57.28 36.61 36.98 
T3 75.53 68.89 56.99 56.30 
T4 77.96 67.69 52.44 55.38 
T5 88.70 78.10 53.06 61.64 
T6 - - - - 

 

 

Table 3.  Effect of different management approaches on the yield of brinjal at BARI, Gazipur 2013-14 
Treatments Marketable yield (t/ha) % Yield increase over control 

T1 18.32a 30.39 
T2 15.87b 12.95 
T3 17.85a 27.05 
T4 17.97a 27.90 
T5 15.51b 10.39 
T6 14.05c - 

CV %                11.23 - 

Means having same letter(s) in a column are not significantly different at P> 0.01 followed by LSD. 
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Table 4.  Benefit cost analysis after application of different management options for controlling 
sucking pests of brinjal. 

Treatments Marketable 
yield 
(t/ha) 

Gross return 
(Tk/ha) 

Cost of  
Treatment 

(Tk/ha) 

Net return 
(Tk/ha) 

Adjusted 
Net return 
(Tk/ha) 

Benefit/ 
Cost Ratio 

(BCR) 
T1 18.32 274800 15760 259040 48290 3.06 
T2 15.87 238050 15760 222290 11540 0.73 
T3 17.85 267750 15760 251990 41240 2.62 
T4 17.97 269550 17760 251790 41040 2.31 
T5 15.51 232650 12960 219690 8940 0.69 
T6 14.05 210750 0 210750 0 - 

YARD LONG BEAN  
Development of a management approach against pod borer, Eucrysops Cnejus attacking yard 
long bean 
The IPM package comprising of sanitation + weekly release of bio-control agents, Trichogramma 
chilonis and Bracon hebetor + spraying of bio-pesticide, Spinosad 45 SC@ 0.4 ml/litre of water 
appeared to be the best management option offering lowest pod infestation by borer (5.98%). 
Consequently, the highest yield (14.87 t/ha) and Benefit cost ratio (7.11) was obtained from this 
package. 
Table. 1 Treatment wise percent borer infestation and yield of yard long bean at BARI experimental  
field, Gazipur, during 2013 cropping season 

Treatments 
 

% Pod infestation 
by borer 

% Pod infestation 
reduction over control 

Yield (t/ha) 

Sanitation  + bio- agents + Abamectin  7.28bc 67.60 12.57ab 
Sanitation  + bio agents + Spinosad  5.98c 73.39 14.87a 
 Farmers’ practice 10.68b 52.47 11.28b 
Control 22.47a - 7.25c 
CV% 8.42 - 10.12 

Means having same letter(s) in a column are not significantly different at P> 0.01 followed by LSD. 
Table 2.  Benefit cost analysis of different management options for the control of Yard long bean pod borer 

Treatments Marketabl
e yield 
(t/ha) 

Gross 
return 
(Tk/ha) 

Cost of  
treatment 
(Tk/ha) 

Net 
return 
(Tk/ha) 

Adjusted 
net return 

(Tk/ha) 

Benefit/ 
cost ratio 

(BCR) 
Sanitation  + bio- agents 
+ Abamectin  

12.57 251400 13900 237500 92500 6.65 

Sanitation  + bio- agents 
+ Spinosad  

14.87 297400 18800 278600 133600 7.11 

Farmers’ practice  11.28 225600 21680 203920 58920 2.72 
Control 7.25 145000 0 145000 0 0.00 

CABBAGE 
Development of bio rational based integrated management packages for the major insect pests of 
cabbage 
The study was conducted   in the experimental field of Entomology Division, BARI, Gazipur during 2013-
14 to develop an IPM package for insect pests of cabbage grown under different planting dates. Cabbage 
was transplanted twice, 1st transplanting on 26 September 2013 and harvesting of those transplanted 
cabbage heads   continued till 31 December 2013, 2nd transplanting on 7 November 2013, which continued 
till 20 February  2014.  There were five treatments and three replications and the experiment was set 
following RCB design. The five treatments were: T1= IPM package 1: Hand picking + release of   bio-
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control agents ; Bracon hebetor  and Tricogramma chilonis  + Pheromone trapping for S. litura + spraying 
SNPV (0.2g/l of water); T2= IPM package 2: Hand picking + release of   bio-control agents ; Bracon 
hebetor  and Tricogramma chilonis  + Pheromone trapping for S. litura + spraying Bt (0.4g/l of water); T3= 
IPM package 3: Hand picking + release of   bio-control agents ; Bracon hebetor  and Tricogramma chilonis  
+ Pheromone trapping for S. litura + spraying Spinosad 45 SC (0.4ml/l of water); T4= Farmers practices : 
Spraying of Cypermethrin 10 EC @ 1ml/l of water at 7 days interval; T5= untreated Control. 
Sharp differences in head infestations as well as prevalence of common cutworm were observed in different 
planting times. Cabbage planted during September and harvested in December was infested during the early 
part with leaf-eating caterpillars. The head infestation was 3.15-4.78%  in the IPM treated plots.  
Significantly higher yields were also recorded in the treated plots than the farmers practice (Table 1). Very 
low infestation was observed in the November 2013 transplanting, which was harvested till February 2014. 
The head infestation was1.26-1.53% in the IPM treated plots (Table 2). Significantly higher yields were 
also recorded in the IPM treated plots than the farmers practice & untreated control plots. Healthy cabbage 
yield was also significantly higher in the IPM plots than the farmers’ practice plots & untreated plots. 
The differences in infestations among various planting times happened due to variation in temperature. 
Average temperature was within 22.47-30.04 0C during the head formation stage of September 
planting, while it was 18.1-23.45 0C during the head formation stage of November planting. Due to 
low temperature the prevalence of insect pests were very low in the November planting. 
Table 1. Effectiveness of different treatments on head infestation of cabbage head at Gazipur during 
Sep. – Dec. 2013 

  Treatments % head infestation No. of Spodoptera litura 
captured/ trap/ week 

Yield (t/ha) 

T1 4.78bc 7.37 16.32b 
T2 3.15c 23.8a 
T3 3.57c 26.83a 
T4 5.71b  11.33bc 
T5 7.78a  10.33c 

CV% 4.9  17.74 

Table 2. Effectiveness of different treatments on head infestation of cabbage head at Gazipur during 
November 2013-Feb. 2014 

Treatments % head infestation No. of Spodoptera litura 
captured/ trap/ week 

Yield (t/ha) 

T1 1.28b 3.46 59.63ab 
T2 1.53b 52.7ab 
T3 1.26b 62.91a 
T4 10.24a  49.44b 
T5 9.94a  53.06ab 

CV % 4.66  10.61 

T1= IPM package 1: Hand picking + release of   bio-control agents  + Pheromone trapping for S. litura 
+SNPV spray; T2= IPM package 2: Hand picking + release of   bio-control agents + Pheromone 
trapping for S. litura +Bt  spray ; T3= IPM package 3: Hand picking + release of   bio-control agents + 
Pheromone trapping for S. litura +Spinosad 45SC spray  ;T4= Farmers practice : Spraying of 
Cypermethrin 10 EC; T5= Control. 

DEVELOPMENT OF BIORATIONAL BASED INTEGRATED MANAGEMENT 
PACKAGE(S) AGAINST WHITEFLY AND BORER PESTS OF SUMMER TOMATO 
The experiment was conducted in three locations viz. BARI, Gazipur; RARS, Jessore and RARS, 
Rahmatpur, Barisal, during summer 2013 to evaluate the effectiveness of some management packages 
against whitefly and borer pests of summer tomato. The same methodology was followed in all the 
locations. Tomato seedlings ( variety: BARI hybrid tomato 4) ) were transplanted in the field on 6 June 
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2013 maintaining plant spacing of 60cm and row spacing of 60cm. The experiment was laid out in 
RCBD having 6 treatments including an untreated control with three dispersed replications. The 
treatment packages were as follows:  
T1 =   a) Seed treatment with Imivax (Imidacloprid) 48 FS@ 10 ml/ kg seed, b) Sex pheromone traps 

for Spodoptera litura and Helicoverpa armigera each @ 40 traps/ha   starting from 7   days after 
transplanting (DAT) and continued until the last harvest, c) Weekly release of   bio-control 
agents; Bracon hebetor @ 800-1200 adults/ha and Tricogramma chilonis @ 1 g parasitized 
eggs/ha starting   from 15 DAT   and continued until the last harvest. 

T2 =  a) Seed treatment with Imivax (Imidacloprid) 48 FS@ 10 ml/ kg seed and seed bed netting with 
60 mesh net, b) Sex pheromone trapping for Spodoptera litura + Helicoverpa armigera (as in 
T1) and Two sprays of Bt @ 0.4g/L of water (First spray at the initiation of borer attack and 2nd 
one at 15 days of first spray), c) Weekly release of   bio-control agents (as in T1) 

T3 =  a) Seed bed netting with 60 mesh net,  b)  Installation of yellow sticky traps @ 40 traps/ha @ (Started 
from 7 DAT and kept in the field through out the cropping season), c) Sex pheromone trapping  for 
Spodoptera litura + Helicoverpa armigera (as in  T1 )and Two sprays  of  both  SNPV@ 0.2 g/ L of   
water &  HNPV @ 0.1 g/ L of water (First spray during initiation of target pest attack  and 2nd one at 
15 days of first spray), d)  Weekly release of   bio-control agents (as in   T1 ) 

T4 =  a) Installation of Yellow sticky trap (as in T3),  b)  Spraying of   Tundra (Acitamipirid) 20SP @ 
1g/L of water (Started from 7 DAT, continue at 15 days interval up to the last harvest), c) 
Spraying of SNPV + HNPV (as in T3),  

T5 =   Farmers practice: a) Spraying of Admire (Imidacloprid) 200SL @ 0.5ml/L of water (Started 
from 7 DAT, continued at 7days interval up to last harvest),  b) Spraying of Voliam flexi 
(Chlorantraniliprole + Thiamethoxam) 300 SC@ 0.5ml/L of water (Started from fruit initiation, 
continued at 15days interval up to last harvest) 

T6 =   Untreated control   
The location wise comparative effectiveness of different management packages on mean whitefly 
population, ToLCV infection, percent fruit infestation by borers along with their corresponding yield 
are presented in Tables 1-3. 
In all the locations,  management package  (T3) comprising of seed bed netting with 60 mesh net + 
installation of yellow sticky traps + sex pheromone trapping  for Spodoptera litura and  Helicoverpa 
armigera +  spraying of SNPV &  HNPV + weekly release of  bio-control agents appeared to be the  
best management package which offered the lowest whitefly infestation,  ToLCV infection and  fruit 
borer infestation leading to highest yield. Consequently, the highest marginal benefit cost ratio (32.19,  
37.13 a nd 34.23 in Gazipur, Jessore and Barisal, respectively) was also obtained from this package 
(Tables 4-6). 
Table 1. Mean whitefly population, ToLCV infection, fruit borer infestation and yield of tomato as 
influenced by different treatment packages during summer 2013 at BARI, Gazipur 

Treatments  Mean whitefly 
population/15 leaves 

% ToLCV infected 
plants (Cumulative) 

Percent fruit  
infestation by borer 

Yield (t/ha) 

T1 3.42c 25.32c 6.46b 16.21b 
T2 3.08c 26.02c 5.28c 16.85b 
T3 0.85d 8.82d 2.85d  22.02a 
T4 5.42b 40.21b 7.02b 16.55b 
T5 5.85b 41.23b 6.21b 14.98b 
T6   8.42a 62.81a 12.42a 10.82c 

CV % 17.31 5.68 9.80 8.63 

Means having same letter(s) in a column are not significantly different at P> 0.01 followed by DMRT. 
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Treatment packages: 
T1 =   Seed treatment with Imivax 48 FS + Sex pheromone traps for Spodoptera litura & Helicoverpa 

armigera +   Bio-control agents  
T2 =     Seed treatment with Imivax 48 FS  and seed bed netting  + Sex pheromone traps for 

Spodoptera litura & Helicoverpa armigera +  Spraying of Bt + Bio-control agents  
T3 =    Seed bed netting + Yellow sticky trap + Sex pheromone traps for Spodoptera litura & 

Helicoverpa armigera + Spraying of SNPV & HNPV + Bio-control agents  
T4 =   Yellow sticky trap + Spraying of Tundra 20SP + Spraying of SNPV & HNPV  
T5 =   Farmers practice:  Spraying of Admire 200SL &  Voliam flexi 300SC 
T6 = Untreated control   
Table 2. Mean whitefly population, ToLCV infection, fruit borer infestation and yield of tomato as 
influenced by different treatment packages during summer 2013 at RARS, Jessore 

Treatments Mean whitefly 
population/15 leaves 

% ToLCV infected plants 
(Cumulative) 

Percent fruit borer 
infestation 

Yield (t/ha) 

T1 3.85bc 27.21bc 7.68b 16.45c 
T2 3.72c 28.02bc 4.98c 18.91b 
T3 1.01d 7.02d 2.81d 25.68a 
T4 3.86bc 26.85c 4.98c 18.25b 
T5 4.52b 28.21b 7.98b 18.02b 
T6 9.72a 69.28a 15.02a 12.81d 

CV % 12.65 7.49 5.67 6.68 

Means having same letter(s) in a column are not significantly different at P> 0.01 followed by DMRT. 
Treatment packages: 
Table 3. Mean whitefly population, ToLCV infection, fruit borer infestation and yield of tomato as 
influenced by different treatment packages during summer 2013 at RARS, Rahmatpur, Barisal. 

Treatments Mean whitefly 
population/15 leaves 

% ToLCV infected 
plants (Cumulative) 

Percent fruit borer 
infestation 

Yield (t/ha) 

T1 3.75c 27.45d 7.42b 19.82c 
T2 3.01c 28.21d 2.81d 20.31b 
T3 1.02d 8.42e 1.25d 26.21a 
T4 5.81b 32.21c 6.21c 19.81c 
T5 6.25b 34.45b 6.21c 20.02b 
T6 9.85a 64.21a 10.02a 14.32d 

CV % 17.95 8.49 7.65 11.02 

Means having same letter(s) in a column are not significantly different at P> 0.01 followed by DMRT. 
Treatment packages: 
Table 4.  Benefit cost analysis after application of different management options for the control of 
white fly and fruit borers of tomato during summer 2013 at BARI, Gazipur 
 

Treatment 
packages 

Marketable 
yield (t/ha) 

Gross return 
(Tk/ha) 

Cost of  
Treatment 

(Tk/ha) 

Net return 
(Tk/ha) 

Adjusted net 
return (Tk/ha)  

MBCR 

T1 16.21 972600 10970 961630 312430 28.48 
T2 16.85 1011000 11510 999490 350290 30.43 
T3 22.02 1321200 20250 1300950 651750 32.19 
T4 16.55 993000 11500 981500 332300 28.90 
T5 14.98 898800 24840 873960 224760 9.05 
T6 10.82 649200 0 649200 0   
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Table 5.  Benefit cost analysis after application of different management options for the control of 
white fly and fruit borers of  tomato during summer 2013 at RARS, Jessore 

Treatment 
packages 

Marketable 
yield (t/ha) 

1Gross return 
(Tk/ha) 

2Cost of  
Treatment 

(Tk/ha) 

Net return 
(Tk/ha) 

Adjusted net 
return (Tk/ha)  

MBCR 

T1 16.45 987000 10970 976030 207430 18.91 
T2 18.91 1134600 11510 1123090 354490 30.80 
T3 25.68 1540800 20250 1520550 751950 37.13 
T4 18.25 1095000 11500 1083500 314900 27.38 
T5 18.02 1081200 24840 1056360 287760 11.58 
T6 12.81 768600 0 768600 0   

 

Table 6.  Benefit cost analysis after application of different management options for the control of 
white fly and fruit borers of tomato during summer 2013 at RARS, Rahmatpur, Barisal 

Treatment 
packages 

Marketable 
yield (t/ha) 

Gross return 
(Tk/ha) 

Cost of  
Treatment 

(Tk/ha) 

Net return 
(Tk/ha) 

Adjusted net 
return (Tk/ha) 

MBCR 

T1 19.82 1189200 10970 1178230 319030 29.08 
T2 20.31 1218600 11510 1207090 347890 30.23 
T3 26.21 1572600 20250 1552350 693150 34.23 
T4 19.81 1188600 11500 1177100 317900 27.64 
T5 20.02 1201200 24840 1176360 317160 12.77 
T6 14.32 859200 0 859200 0   

SPICES 
Chilli 
Development of management approach against thrips, SCIRTOTHRIPS DORSALIS HOOD 
ATTACKING CHILLI 
The experiment was conducted in the research field of Entomology Division, BARI, Gazipur during 
2013-14 to evaluate the effectiveness of some management options against chilli thrips. Chilli 
seedlings were transplanted in a plot of 4m x 5.5m. The experiment was laid out in RCBD having 
three replications and 6 treatments including control. Manures and fertilizers were applied as per 
recommended dose. Recommended agronomic practices were followed to raise a good crop.  
The treatments were assigned as follows: 
T1= Azadirachtin 1EC (Bioneem plus)  @ 1ml / l of water   (3 sprays at fortnight interval starting from 
the first initiation of the pest attack) + installation of white sticky traps @ 40 traps/ha;  
T2= Azadirachtin 0.3EC (Bioneem)  @ 3ml / l of water (3 sprays at fortnight interval starting from the 
first initiation of the pest attack)+ installation of white sticky traps @ 40 traps/ha; 
T3= Azadirachtin 3EC (Fytomax)  @ 1ml / l of water (3 sprays at fortnight interval starting from the 
first  initiation of the pest attack)+ installation of white sticky traps @ 40 traps/ha;  
T4= Fytoclean (Potassium salt of fatty acid) @ 2ml / l of water (3 sprays at fortnight interval starting 
from the first initiation of the pest attack)) + installation of white sticky traps @ 40 traps/ha; 
T5= Success 2.5SC (Spinosad) @ 1.2 ml /litre of water (3 sprays at fortnight interval starting from the 
first initiation of the pest attack) + installation of white sticky traps @ 40 traps/ha and  
T6= Untreated control. 
The management approach comprising of sticky white trap + Spinosad 2.5 SC (Success) @ 1.2ml/L of 
water appeared as the best management option against thrips recording the lowest thrips population 
(4.42/five twigs). The highest yield increase (80.65%) over control as well as the highest benefit cost 
ratio (BCR) (2.51) was also achieved from sticky white trap along with Spinosad 2.5 SC treated plots. 
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Table 1.   Effectiveness of different management options on thrips population and yield of chilli 

Treatments Mean thrips population/five twigs Yield (t/ha) % Yield increase over control 
Bioneem plus + white sticky traps 8.42c 5. 22 40.32 
Bioneem + white sticky traps 14.52b 4.32 16.13 
Fytomax + white sticky traps 7.89c 5.05 35.75 
Fytoclean+ white sticky traps 8.21c 5.32 43.01 
Success + white sticky traps 4.42d 6.72 80.65 
Untreated control 21.32a 3.72 - 
CV% 9.12 10.25 - 

Means having same letter(s) in a column are not significantly different at P> 0.01 followed by DMRT. 
Table 2.    Economic analysis after application of different management options for the control of 
chilli thrips 

Treatments Marketab
leyield 
(t/ha) 

Gross 
return 
(Tk/ha) 

Cost of  
treatment 
(Tk/ha) 

Net return 
(Tk/ha) 

Adjusted 
net return 

(Tk/ha) 

Benefit/ 
cost ratio 

(BCR) 
Bioneem plus + white sticky traps 5. 22 130500 12810 117690 24690 1.93 
Bioneem + white sticky traps 4.32 108000 12810 95190 2190 0.17 
Fytomax + white sticky traps 5.05 126250 12810 113440 20440 1.60 
Fytoclean+ white sticky traps 5.32 133000 14310 118690 25690 1.80 
Success + white sticky traps 6.72 168000 21375 146625 53625 2.51 
Untreated control 3.72 93000 0 93000 0 - 

FRUITS 
Mango 
Development of insecticide based management approach against mango hoppers, Idioscopus Spp. 
The study was  conducted at the mango orchard of Horticulture Research Centre (HRC), BARI, Gazipur, 
Bangladesh during 2014 mango season in a randomized complete block design (RCBD) with 5 treatments 
and 3 replications. One mango tree was considered as one replication of a treatment. Around 7 year  old 
mango trees of BARI Aam 4 variety were used in these treatments. The treatments were: T1 = Imidacloprid 
(Confidor 70WG) @ 0.2g/litre of water, T2 = Lambda cyhalothrin (Karate 2.5 EC) @ 1.0ml/litre of water, T3 
= Thiamethoxam (Actara 25WG) @ 5.0g/100 litres of water, T4 = Cypermethrin (Ripcord 10EC) @ 
1.0ml/litre of water, and T5 = Untreated control with water spray only. Each treatment was applied twice as a 
full cover spray on mango trees from the ground with the help of a high volume and high pressure power 
sprayer, the first application within 10 days of flowering and the second at pea stage of the fruit growth (after 
35 days of the first application). Each insecticide was used at a pre-determined single dose. The fungicide, 
mancozeb (Indofil M 45) @ 2.0g/litre of water was added in all the treatments during spray applications. 
The commercial formulation of imidacloprid (Confidor) 70 WG, lambda cyhalothrin (Karate) 2.5 EC and 
cypermethrin (Ripcord) 10 EC gave almost 80% or above reduction of mango hopper adult population over 
their pre-treatment population levels up to 21 days of the first and second spray applications (Table 1). 
Although thiamethoxam reduced above 80% adult mango hopper population up to 14 days of the first spray 
application, but it failed to give a good control of adult population after 7 days of the second spray 
application. Always increasing trend of adult mango hopper population was observed in control treatment. 
All the insecticidal treatments showed 100%, 96.5 to 100%, 87.9 to 100% and 81 to 90.4% reductions 
of the mango hopper nymph populations over their pre-treatment population levels in the 
inflorescences after 7, 14, 21, and 28 days of their spray application, respectively (Table 2).            
The insecticidal treatments showed 158 to 227% increased fruit retention over the untreated control at 
mature stages of the fruit growth (Table 3). In respect of increased percentage of fruit retention, 
insecticidal treatments are arranged from higher to lower efficacy as: Confidor 70 WG > Ripcord 10 
EC > Karate 2.5 EC > Actara 25 WG. 
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Table 1. Efficacy of insecticides against adult mango hoppers during 2014 mango season at fruit farm, 
HRC, BARI, Gazipur.   

Treatments Mean number of adult mango hoppers/sweep/tree at 
First spray application Second spray application 

1DBS 7DAS 14DAS 21DAS 1DBS 7DAS 14DAS 21DAS 
Imidacloprid (Confidor) 
70WG @ 0.2g/litre of water  

4.33 0.00 
(100) 

0.00 
(100) 

0.33 
(92.4) 

2.67 0.00 
(100) 

0.00 
(100) 

0.33 
(87.6) 

Lambda cyhalothrin (Karate) 
2.5 EC @ 1.0ml/litre of water  

3.67 0.00 
(100) 

0.33 
(91.0) 

0.67 
(81.7) 

3.33 0.00 
(100) 

0.00 
(100) 

0.67 
(79.9) 

Thiamethoxam (Actara) 
25WG @ 5.0g/100 liters of 
water  

2.33 0.00 
(100) 

0.33 
(85.8) 

0.67 
(71.2) 

2.67 0.00 
(100) 

0.67 
(74.9) 

0.67 
(74.9) 

Cypermethrin (Ripcord) 
10EC @ 1.0ml/litre of water  

4.67 0.00 
(100) 

0.00 
(100) 

0.33 
(92.9) 

1.67 0.00 
(100) 

0.00 
(100) 

0.33 
(80.2) 

Untreated control with water 
spray only 

3.33 5.67 
(+70.3) 

6.33 
(+90.1) 

9.67 
(+190.4) 

11.33 14.33 
(+26.5) 

23.67 
(+108.9) 

29.33 
(+158.9) 

DBS = Day Before Spraying, DAS = Day After Spraying. Values within parentheses except (+) values 
in each column are the percent reduction of adult mango hopper over the pretreatment population 
Table 2. Efficacy of insecticides against nymphs of mango hopper during 2014 mango season at fruit 
farm, HRC, BARI, Gazipur.   

Treatments Mean number of mango hopper nymphs/inflorescences/tree at 
1DBS 7DAS 14DAS 21DAS 28DAS 

Imidacloprid (Confidor) 70WG @ 
0.2g/litre of water  

17.33 0.00 
(100) 

0.00 
(100) 

0.00 
(100) 

1.67 
(90.4) 

Lambda cyhalothrin (Karate) 2.5 EC @ 
1.0ml/litre of water  

15.67 0.00 
(100) 

0.00 
(100) 

0.00 
(100) 

2.33 
(85.1) 

Thiamethoxam (Actara) 25WG @ 
5.0g/100 liters of water  

19.33 0.00 
(100) 

0.67 
(96.5) 

2.33 
(87.9) 

3.67 
(81.0) 

Cypermethrin (Ripcord) 10EC @ 
1.0ml/litre of water  

13.67 0.00 
(100) 

0.00 
(100) 

0.00 
(100) 

2.33 
(82.9) 

Untreated control with water spray only 16.33 23.67 
(+44.9) 

31.33 
(+91.9) 

37.33 
(+128.6) 

34.00 
(+108.2) 

DBS = Day Before Spraying; DAS = Day After Spraying. Values within parentheses except (+) values 
in each column are the percent reduction of mango hopper nymphs over the pretreatment population 
Table 3. Efficacy of insecticides on fruit retention during 2014 mango season at fruit farm, HRC, 
BARI, Gazipur   

Treatments Mean number of fruits/20 tagged 
inflorescences/tree at 

Percent fruit retention  
over untreated control at 

pea stage marble 
stage 

mature 
stage 

pea 
stage 

marble 
stage 

mature 
stage 

Imidacloprid (Confidor) 70WG @ 0.2g/litre of 
water  

139.67a 60.33a 20.67a 310.8 158.6 226.5 

Lambda cyhalothrin (Karate) 2.5 EC @ 
1.0ml/litre of water  

136.33ab 58.67a 19.00a 301.0 151.5 200.2 

Thiamethoxam (Actara) 25WG @ 5.0g/100 
liters of water  

125.67b 54.33a 16.33a 269.6 132.9 158.0 

Cypermethrin (Ripcord) 10EC @ 1.0ml/litre 
of water  

135.67ab 58.33a 19.67a 299.0 150.0 210.7 

Untreated control with water spray only 34.00c 23.33b 6.33b - - - 

Means followed by the same letter in a column did not differ significantly by DMRT. 
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PESTICIDE TOXICOLOGY 
Determination of pre harvest intervals for dimethoate and cypermethrin in major vegetables 
A study was conducted to determine the pre harvest intervals (PHI) for dimethoate in coriander, 
cauliflower, brinjal, country bean, cabbage and red amarenth; cypermethrin in tomato, cabbage, 
brinjal, country bean and cauliflower depending on Maximum Residue Limit (MRL) Set by 
FAO/WHO. Two supervised field trials were conducted and sprayed with the field dose of dimethoate 
(2 ml/L of water) and cypermethrin (1 ml/L of water). The standard for dimethoate and cypermethrin 
were obtained from Sigma-Aldrich Laborchemikalien, Gmbh P O Box-100262 D-30918, Seelze, 
Germany via Bangladesh Scientific Pvt. ltd. Dhaka, Bangladesh. Standards of both the insecticides 
contained 99.6% purity. The formulated product of dimethoate was Sungor 40EC and cypermethrin 
was Relothrin 10EC. The purity of formulated insecticides were tested in the pesticide analytical 
laboratory and found to be 100% pure. 
Samples were collected at 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 and 14 days after spray (DAS). The 
quantities were above MRL up to 8 DAS for dimethoate in coriander, cauliflower and red amaranth; 7 
DAS for dimethoate in bean and cabbage; 6 DAS for dimethoate in brinjal; 4 DAS for cypermethrin in 
bean and cauliflower and 3 DAS for cypermethrin in tomato, cabbage and brinjal. No residue was 
detected from any of the tested samples collected at 14 DAS. The determined PHI were 9 DAS for 
dimethoate in coriander, cauliflower and red amaranth; 8 DAS for dimethoate in bean and cabbage; 7 
DAS for dimethoate in brinjal; 5 DAS for cypermethrin in bean and cauliflower and 4 DAS for 
cypermethrin in tomato, cabbage and brinjal. 
 
 

 



 
 
 
PLANT PATHOLOGY  
Leaf spot diseases of bay leaf: A new record in Bangladesh 
Diseases leaf samples of Bay was collected from the Spices Research Center, Gazipur during the first 
week of August 2013. The bay leaf was severely infected and destroyed.  
The symptoms of leaf spot  was first appared as circular to oval reddish brown spots of variable size 
with raised margins that coalesced  to produce larger spots. Sever infection causes drying and cracking 
of the phyllode and premature defoliation.   
For confirmation of the pathogen, pathogenisity test (Koch’s postaulate) was conducted at pot 
house. For this purpose the pathogen was grown in PDA at pathology lab. Pathogenisity test was 
carried out by scrapping with needle as circle block on leaf surface of bay leaf then culture of 
Colletotrichum sp picked up with a needle and placed and them covered leaf with poly bag for 48 
hr for ensuring establishment of the fungus (Shamsi et.al.2008). The pathogen is then re-isolated 
and compared with original one under microscope. The spores and symptom on leaf was similar 
as found in the supplied samples. 

  

 

 

 

 

Fig. 1. a) Diseased leaves, b) Acervulus & c) Spores  

Effect of cultural media and temperature on the growth and sporulation of Colletotrichum gloeo-
sporioides of bay leaf 
The pathogen C. gloeosporioides were isolated from infected bay leaves. The pathogen was isolated 
on PDA and maintained in PDA slants. The pathogen was inoculated into petriplates using six types of 
media viz., Malt Extract Agar (MEA), Cron Meal Agar(CMA), V-8 Juice Agar (VJA), Host Leaf 
Extract (HLE), Yeast Dextrose Agar(YDA), Potato Dextrose Agar(PDA) following standard method. 
The plates were then incubated at. 28 ±20C. Five mm diameter identical fresh culture discs grown for 7 
days old culture were dissolve in 1 ml distilled water and count spores using homocytometer. 
To study the growth and sporulation of C. gloeosporioides at different temperature regime fresh 
cultural was prepared in the media V-8 Juice Agar (VJA). The culture were placed at different 
temperature regimes (15, 20,25, 30 and 35 0C). All treatments were replicated 5 times design CRD and 
results analyzed by MSTAT. 
The results on growth in different media significantly varied. The V-8 Juice Agar (VJA) yielded 
higher value (5.7 cm) of mycelia growth compared to other evaluated media followed by Yeast 
Dextrose Agar, YDA (4.06 cm). On other hand, the highest no of spore (48.40) was recorded when 
grown in V-8 Juice Agar (VJA) medium followed by (32.50) in Yeast Dextrose Agar (YDA). 

17 

a b c 
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Among the temperatures the highest growth (5.86cm) recorded at 300C whereas least growth (1.48 cm) 
was observed in 150C after 6 days of incubation. The best sporulation was recorded (52.54 spores) at 
300C. The sporulation was increased with temperature up to 300C, but the rate of spore count 
decreased when the temperature raised from 300C to 350C. 

Optimization of conidial concentration of Stemphylium botryosum in developing stemphylium 
blight disease in lentil 
A pot house experiment was conducted to determine the appropriate concentration of Stemphylium 
botryosum conidia required for the effective disease development. A susceptible lentil variety BARI 
Masur-1 was used in this experiment. Seeds were sown in 30 cm plastic pot filled with sterilized soil. 
Five seeds were sown in each pot. An isolate collected from Jessore was grown on V8+PDA and 
incubated at 25°C for 25 days (15 days dark /10 days NUV light). Plants were inoculated at 7 
weeks after seeding with the spore concentration of 5×102, 10×102, 20×102, 30×102 and 50×102 
conidia/mL-1. The spore suspensions were applied with a hand sprayer applicator at 5-8 ml of spore 
suspension per plant, which was equivalent to run off. After inoculation, plants were placed in a room 
temperature of 25°C covering with a poly bag for 48 hrs. Sterilized distilled water was sprayed at 2 hrs 
interval in day time to keep the plants moist. 
Disease severity was rated 3 days after inoculation using the Horsfall-Barrett scale (0-11). The 
ratings were repeated 5 times at 4 days interval. 

Inoculating plants with a suspension of 50x102 spores mL-1 resulted highest (80%) level in disease 
severity after 15 days of inoculation. Increasing the spore concentration from 5x102 spores mL-
1increased severity gradually upto 50x102 spores mL-1. Lowest (14%) disease severity was observed 
after 15 days of inoculation when inoculating plants with a suspension of 5x102 spores mL-1.  

Effect of plant growth stage on development of Stemphylium blight disease in lentil 
The experiment was conducted at PRSS, BARI, Gazipur. Stemphylium blight disease susceptible lentil 
variety BARI Masur-1 was used in this experiment. Seeds were sown on five different dates viz. 20 
Nov., 25 Nov., 5 Dec., 20 Dec. and 5 Jan. of 2013-14. Seeds were sown in 1x1m plot size with three 
replications. Lentil plant debris was spread two times over the plots to boost up the inoculum pressure 
in the field. The experiment was monitored regularly to observe the first appearance of the disease. 
Disease data was recorded following a 5 point disease described by Bakr and Ahmed (1992). 
Stemphylium blight disease appeared on all the sowing dates except last sowing date i.e. 5 Jan 2014 
sown plot. The first appearance of the disease was observed after 63 days in two sowing dates i.e. 20 
Nov. and 25 Nov. 2013 sown plot with lentil plant age of 63 and 58 days respectively. At that time the 
lentil plants of both the plots were in flowering stage. After another 10 days 5 Dec. 2013 sown plot 
was also infected by the stemphylium when the plants started flowering. A few infections were also 
observed in 20 Dec. 2013 sown plots at flowering stage. No infection was observed in 5 Jan. 2014 
sown plots. The pre-flowering to flowering stage was the most vulnerable growth stage for 
stemphylium blight disease initiation in lentil.  

Identification of seed borne fungi of some selected vegetables 
Seeds of 13 vegetables viz. Cauliflower, Cabbage, Brinjal, White gourd, Packchoi, Brocoli, Lettuce, 
Bilati Dhonia, Carrot, Green amaranth, red amaranth, Chinasak and French Bean were collected from 
7 different locations of Bangladesh. The seeds were collected from farmer’s seed stock, purchased 
from local markets or from commercial seed companies from October 2013 to February 2014. For the 
detection of seed borne fungi the blotter incubation method (ISTA, 2001) was used.  
Different pathogens with a wide range of prevalence (%) were recorded form various seeds of 
different location. Ten genera of fungi were identified where Alternaria, Aspergillus Pennicillium, 
Rhizopus stolonifer and Fusarium sp. were more common on the selected vegetables seeds. The 
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percentages of seed borne infection ranged from 1.0 to 32%. On the other hand, 0 to 100% 
germination was found of the selected seeds. The highest percentages of germination were recorded on 
Brinjal which were collected from HRC, BARI and 100% germination failure was noticed in 
Cauliflower, Cabbage, Carrot and Bilati Dhonia. 

Study the relationship of weather factors in developing Alternaria blight of mustard 
A field study was conducted at Gazipur with BARI Sarisa-14 during rabi 2013-2014 to find out the 
relationship of disease development with temperature and relative humidity. The experiment was 
designed in RCB with 3 replications. Seeds were sown at 21 October, 1 Nov, 11 Nov, 21 Nov, 1 Dec. 
and 11 Dec. Data were collected on disease severity, seed yield and weather parameters viz. 
temperature and relative humidity. 
The lower disease severity with higher seed yield was recorded from plots sown in 01 to 21 
November. The plots sown on December 1 and 11 appeared to be severely effected by the disease and 
decreased seed yield. During November the average air temperature was below 23º C at Gazipur 
which was decreasing gradually with change of time. During the month of December and January it 
was below 22º C and then rises at February and later. Lower disease severity with higher yield was 
recorded from plots sown in 1 to 21 November. 

Assessment of seed borne pathogens of sesame  
Twenty one seed samples of sesame were collected from the farmers of different locations of Khulna, 
Dinajpur and Potuakhali district of Bangladesh. The samples were stored at 50C until further use. For 
the detection of seed borne fungi, the blotter method was used (ISTA, 2001) and plated hundred 
twenty five seed per sample.   
Eight genera of fungi were isolated and identified as Alternaria sesamicola, Aspergilus  flavu, Aspergilus 
niger, Epicochum, Rhizopus stolonifer, Fusarium, and Penicillium from sesame seeds. The percent of 
seed borne infection ranged 0.8 % to 44.88%. The highest incidence of pathogen recorded was 
Aspergilus  flavus at Ullapara in Khulna. On the other hand, germination was recorded from 0% to 
94.4%. The highest percent germination were found in seeds collected from Prosad para Dinajpur 
(94.4%) but seeds collected from Khulna and Poschim Lebohkali of Patuakhali were failed to germiate.  

Yield loss of potato due to late blight infection at different ages under natural condition 
The experiment was conducted at ARS, Burirhat, Rangpur during Rabi 2013-14. The design of 
experiment was RCB with 3 replications. Block to block and plot to plot distance was 1.5 m and 1 m, 
respectively. Unit plot size was 3m x 1.8m having plant spacing 60 cm x 25 cm. Seeds of susceptible 
variety Diamant was used in this experiment.  
Recommended fertilizer doses and other agronomic practices were done properly. Fungicide Secure 
600 WG (Phenamidon – 10% and Mancozeb – 50%) was sprayed @ 1g/l of water Late blight disease 
was appeared on 8th January 2014.  Data on disease severity was recorded at 10 days interval and 
determined AUDPC value following standard rating scale. The tuber yield (t/ha) was also recorded 
and yield loss was assessed compare with fungicide sprayed plot for the same date of planting.  
Late blight disease was appeared at different ages of plants in different treatments. In 10th, 20th, 30th 
November, 10th and 20th December 2013 planted crops, disease was noticed at 60, 50, 40, 30, and 20 
days of age, respectively, and the growth stages of treatments were mid bulking, early bulking, tuber 
initiation, vegetative and sprout development stage, respectively. Disease severity i.e. AUDPC value 
was found increasing with the delay in planting time up to 20th Dec. 2013. 
Yield of potato was distinctly lower in unsprayed plot than fungicide sprayed plot in each date of 
planting. In 10th November 2013 planting, reduction of yield was 45.26% compare with fungicide 
treated plot and this reduction value was increasing with the delaying of planting and it was up to 
96.72% in 20th December planting. It was also evident that infection of late blight disease in earlier 



 Plant Pathology 322  
plant growth stage resulted more yield loss. On the other hand, tuber yield (t/ha) in fungicide sprayed 
plots was found in decreasing as the delaying of planting. Yield loss become more for early infection. 
Where late planting suffers with high temperature, resulting less bulking & low yield.  

Varietals reaction to the disease 
The mango varieties under investigation showed differential response to scab of mango fruits. At 
marble stage of the fruits the incidences and severities were varied from 5.67 % to 24 % and 1.50 % to 
4.81 %, respectively. However, the highest incidence (24 %) was recorded in Khirsapat followed by 
Gooti (17.33 %), Ashwina (16 %), BARI Aam-3 and Gopalbhog (13.33 %). The lowest incidence 
(5.67 %) was recorded in BARI Aam-2, while the incidence was intermediate in rest of the mango 
varieties. In case of severity the highest severity (4.81 %) was recorded from khirsapat followed by 
Gooti (4.47%), Ashwina (3.37%) and the lowest severity (1.50 %) was recorded from BARI Aam-1.  
At harvesting stage it was observed that among the varieties the highest incidence (43 %) and severity 
(13.03 %) was recorded in Khirsapat followed by Gooti (26.67 % & 8.09 %) and BARI Aam-3 (24.67 
% & 8.79 %). On the other hand the lowest incidence (6.67 %) was recorded from Fazli but the lowest 
severity (3.58 %) was recorded from BARI Aam-2.  

Effect of fungicides to management of the disease 
The fungicides under investigation significantly prevented the development of scab in mango fruits. It 
was observed none of the fungicides was able to control the disease completely. Among the fungicides 
used in the investigation the highest disease incidence (33.67 %) was recorded from Kasumin followed 
by Praoud 25 EC (32 %) and the lowest incidence (9.33 %) was recorded from sprayed with Iprozim 
26 WP followed by Rovral 50 WP (11 %), and Cabrio Top (11.67 %).   
On the other hand, the lowest disease severity (3.33 %) as well as the highest disease reduction (87.80 
%) was recorded from fruits treated with Iprozim 26 WP as compared with the unsprayed control 
plants followed by Rovral 50 WP (3.67 % & 86.58), Cabrio Top (4.33 % & 84.14 %) Bavistin DF 
(4.67 % & 82.92) and the highest disease severity (15.33 %) and lowest disease reduction (43.90%) 
was recorded in plants sprayed with Kasumin. 

Assessment of floral malformation of mango in major mango growing regions of Bangladesh 
Survey and evaluation of mango malformation were done on complete differentiation of healthy and 
malformed panicles during the growing period (March- April, 1014). This survey was conducted at five 
upozilla of Chapai Nawabganj district. Ten mango orchards were assessed in each upozilla. A total of 50 
locations were visited in mango growing areas of Chapai Nawabganj district. A performa was designed 
to record limb and tree wise data at different locations. Sampled plants in different orchards ranged from 
5 to 9 depending upon the orchard size with a total of 951 limbs and 317 trees. Three limbs having many 
small and large branches were selected on each tree at random. Diseased, healthy and total number of 
inflorescences   was counted on each limb. Percent severity was calculated quantifying number of 
panicles affected with the objective to explore quantitative estimation of cultivar susceptibility. 
The disease development of malformation was recorded following standard scale. 
Assessment of mango malformation in 50 different orchards of five upozillas of ChapaiNawabganj 
district revealed that it was widely distributed with 100% prevalence. Among the five upozillas 
maximum disease incidence (60.66 %) was observed in Gomostapur upozilla followed by Bholahat 
(60.00 %). The lowest incidence (41.39 %) was observed in the orchard of Sadar upozilla. On the 
other hand maximum severity (5.71 %) was observed in Bholahat upozilla followed by Gomostapur 
(5.63 %). The lowest severity (4.06 %) was observed in the orchard of Sibganj upozilla. 
All the traditional cultivars were more or less affected. Among the varieties the highest severity (15.19 
%) was recorded from Ashwina followed by BARI Aam-3 (12.90 %). The lowest severity was 
recorded from BARI Aam-1 (0.58%) followed by Fazli (1.86).   
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Among the cultivar Ashwina prove to be more susceptible showing moderately susceptible (MS) 
reaction to the malady with 15.19 % DI. While BARI Aam-1 showed moderately resistant (MR) 
reaction. Rest cultivars were tolerant (T) to malformation disease. 
It may be concluded from the study that no orchard is free from floral malformation disease. Among 
the surveyed area the maximum severity (5.71 %) was observed in Bholahat upozilla followed by 
Gomostapur (5.63 %). On the other hand Ashwina is moderately susceptible (MS) while BARI Aam-1 
is moderately resistant and others are tolerant variety to the malady.  

Screening of lentil lines against Stemphylium blight disease under inoculated condition 
The experiment was conducted at PRSS, BARI, Gazipur. Eight lentil test entries viz. BD-3807, BD-
3974, BD-4053, BD-4 I34, LRIL-21-36, LRIL-22-36, LRIL-22-198 and LRIL-21-5888 which was 
selected from the previous years’ trial were used in this experiment. A stemphylium blight disease 
susceptible variety BARI Masur-1 was used as a spreader row and BARI Masur-7 was used as a standard 
check. Susceptible check entry was planted in every after two test entries and standard check entry was 
sown in beginning and end of each replication. Three replications were used in this experiment. Each test 
entry was planted in single row of 3m long allowing a row to row space of 30cm and plant to plant 10cm.  
This experiment was planted in 20 November, 2013. Stemphylium infected plant debris which was 
collected from last years’ infected field was spread over the field to boost up the inoculum pressure. 
Intercultural operations were done as and when necessary. Disease scoring was done following 5 point 
scoring scale described by Bakr and Ahmed (1992) where, 0 = no infection (HR), 1 = a few scattered leaf 
infections but no twig blighted (R), 2 = 5-10% leaflet infection and/or few scattered twigs blighted (MR), 
3 = 11-20% Leaflet infected and/or 1-5% twigs blighted (MS), 4 = 21-50% leaflet infected and/or 6-10% 
twigs blighted, and 5 = above 51% leaflet infected and/or more than 10% twigs blighted (HS). The data 
were analyzed statistically for calculating the mean values and for test of significance. 
All the test entries varied significantly considering their disease score and yield. The lowest (2.00) 
stemphylium blight disease was recorded in BD-3807, BD-3974, BD-4053, BD-4 I34, and LRIL-21-5888 
and the highest (3.00) was in LRIL-21-36, LRIL-22-36 and LRIL-22-198. Highest and lowest disease was 
also observed in susceptible check and standard check respectively. Highest (1383 kg/ha) yield was 
produced by the entry BD-4053 which is statistically similar to the yield of the entry BD-3807 (1236 kg/ha) 
and standard check BARI Masur-7 (1293 kg/ha).  Rest of the test entries were also yielded better.  

Evaluation of high yielding advanced lines of mungbean resistant to yellow mosaic virus 
The field trial was conducted at Regional Pulse Research Station (RPRS), BARI, Madaripur during 
kharif-1 2014 under rain fed condition. Six genotypes/lines viz. VC-6173, VC-3960A-88, GK-22, 
SM2-134, BMXK1-0300011 and BMXK2-05009 and one check variety BARI Mungbean-6 were 
evaluated in the trial. The experiment was laid out in RCB design with two replications. The spacing 
was 50cm X 10 cm. Seeds were sown on March 03, 2014. The line VC-6173 was selected as a short 
duration, list yield and resistant to yellow mosaic virus. 

Screening of rapeseed-mustard varieties/lines against Alternaria leaf blight disease 
The experiment was conducted for screening of mustard lines against Alternaria leaf blight disease at 
RARS, Ishurdi, Pabna during rabi 2013-2014 using 31 lines. Thirty one mustard seeds viz. BJ-1111536-5-
9, BJ-1111536(12)-1, BJ-1111536(12)-6, BJ-111718-2-4, BJ-1111536(9)-2, BJ-1111536-12-5, BJ-
1111536-12-3, BJ-1111536(11)-1, BJ-10411(Y), BJ-10-1166(Y), Nap-205, Nap-0717-2, Nap-0660, Nap-
08-4, Nap-0837, Nap-0762, Nap-0885, Nap-0865, Nap-0876, Nap-0733-1, BC-100614-8-4, BC-110614-7-
6, BC-110714(9)-5, BC-100614(4)-12, BC-100614(4)-7, BC-100614-4-19, BC-100614-8-2, BC-100614-4-
17, BC-100614-4-2, BC-100614(4)-5 and Tori-7 (check) were sown on November 8, 2013 in a randomized 
complete block design with three replications. Each line was sown in three rows of 4m length. After every 5 
test lines there was a susceptible cv. Tori-7 as check. Row to row distance of the test lines was 30 cm and 
the distance between two test lines was 60 cm. Severity of leaf blight and yield were recorded. Alternaria 
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blight of mustard scored according to 0-5 scale, where 0= leaves free from leaf spot (HR), 1= 0.1-6% leaf or 
pod area diseased (R), 2= 6.1-12% leaf or pod area diseased (MR), 3= 12.1-25% leaf or pod area diseased 
(MS), 4= 25.1-50% leaf or pod areas diseased (S) and 5= above 50% leaf or pod area diseased (HS).  
The reaction of the mustard germplasms against Alternaria leaf blight indicating  moderately resistant, 
moderately susceptible and susceptible. It was observed that eight linesnamely Nap-205, Nap-0717-2, 
Nap-0660, Nap-08-4, Nap-0837, Nap-0762, Nap-0865 and Nap-0876 showed moderately resistant 
reaction, 22 lines showed moderately susceptible reaction against Alternaria blight. Tori 7 line check 
showed susceptible reaction to Alternaria blight. Highest yield (1.99 t/ha) was obtained in BC-100614-
4-2 where the lowest was found from Nap-205. 

Screening of rapeseed-mustard lines for resistance to Orobanche 
Thirty one lines of mustard were screened in Orobanche infected field at RARS, Ishwardi, Pabna during 
rabi 2013-2014. Seeds of mustard were sown on November 10, 2013 in a randomized complete block 
design with three replications. Each line was sown in three rows of 4m length. After every 5 test lines 
there was a susceptible cv. Tori-7 as check. Row to row distance of the test lines was 30 cm and the 
distance between two test lines was 60 cm. The lines were scored for Orobanche at 10 days before 
harvest the crop and finally graded as resistant (R), moderately resistant (MR) and susceptible (S), where 
R = No. Orobanche shoots or very small shoots with very little seed formation, less than 3 shoots per 
linear meter, MR = Small shoots with little seed formation, less than 5 shoots per linear meter and S = 
Shoots very common, shoots are large with normal seed formation, more than 5 shoots per linear meter.  
It was observed that, four lines namely BJ-1111536(12)-6, BJ-1111536-12-5, BC-110614-7-6 and BC-
100614-4-2 showed resistant reaction and ten lines namely BJ-1111536-5-9, BJ-1111536(12)-1, 
BARI-11, BJ-1111536(9)-2, Nap-0865, Nap-0876, BC-100614(4)-12, BC-100614-4-19, BC-100614-
4-17 and BC-100614(4)-5 showed moderately resistant reaction against Orobanche.  Rest 17 lines 
including check showed susceptible reaction to Orobanche.  

Screening of sesame germplasm against Stem rot diseases under natural field condition 
An experiment was conducted in the field of Plant Pathology Division at BARI, Gazipur during kharif 
2012-13 under natural field condition. Seeds of 61 cultivars were collected from ORC, BARI, Gazipur 
and sown in 24 m×11.5 m. Plant to plant and line to line distance were maintained 30 cm and 5 cm 
respectively. During the growing period the plots were inspected regularly to observe the incidence of 
stem rot disease from seedling to maturity stage of the crop. Dead plants were removed from the field 
after counting. Disease plant parts were taken into the laboratory for identifying pathogens. The disease 
was generally rated on 0-4 scoring scale, where 0 = No disease (R), 1= Less than half stem girdled (MR), 
2= More than half stem girdled (S) and, 3= Whole stem girdled ((MS) and 4 = Plant dead (HS) 
It was observed that among 61 lines and variety   of  sesame germplasm, none found resistant to stem 
rot whereas 9 lines gave moderately resistant (MR), 49 lines susceptible (S) and  3 lines moderately 
susceptible (MS) reaction against stem rot diseases of sesame.   

Screening of bottle gourd varieties against leaf blight disease 
The experiment was laid out for screening of 10 bottle gourd varieties against leaf blight diseases at 
RARS, Ishwardi, Pabna during rabi season of 2013-14 including 6 local varieties. The seeds were sown 
on September 25, 2013 and transplanted in the main field on October 26, 2013. The experimental design 
was RCBD with three replications. The unit plot size was 2 m X 2 m and spacing was 1mX1m. 
Fertilizers and manures were applied as per recommendation. Irrigation and other cultural practices were 
performed as and when necessary. Data were recorded on number of fruits/plant, weight of fruits/plant 
(kg) and yield (t/ha). Leaf blight disease of Bottle gourd was recorded on 0-5 scale. The disease scoring 
scale was 0= No infection (HR), 1= 1-10% plant infections (R), 2=10.1-20% plant infection (MR), 3= 
20.1-30% plant infection (MS), 4=30.1-50% plant infection (S) and 5= above 50% plant infection (HS). 
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It was observed that three varieties showed resistant reaction namely BARI lau-2, BARI lau-3 and 
Boistomi lau and seven varieties showed moderately resistant reaction to leaf blight disease.  

Screening of country bean varieties against cercospora leaf spot disease 
The experiment was laid out for screening of country bean varieties against Cercospora leaf spot disease 
at RARS, Ishwardi, Pabna during rabi season of 2013-14 using 16 varieties where 14 local and 2 BARI 
released varieties. The seeds were sown on October 27, 2013 and transplanted in the main field on 
November 14, 2013. The experimental design was RCBD with three replications. The unit plot size was 
4m X 1m and spacing was 2m X 2m. Fertilizers and manures were applied as per recommendation. 
Irrigation and other cultural practices were performed as and when necessary. Data were recorded on 
number of pods per plant, weight of pods per plant (kg) and yield (t/ha). Cercospora leaf spot disease of 
country bean was recorded on 0-5 scale. The disease scoring scale was 0= No disease symptoms (HR), 
1= 0.1-6% leaf area infected (R), 2= 6.1-12% leaf area infected (MR), 3= 12.1-25% leaf area infected 
(MS), 4= 25.1-50% leaf area infected (S) and 5= More than 50% leaf area infected (HS).  
It was observed that two varieties showed resistant reaction namely Lal Kartic and Patlasal, 7 varieties 
showed moderately resistant reaction and rest 7 varieties showed moderately susceptible reaction to 
cercospora leaf spot disease. 

Screening of turmeric lines /varieties against leaf blotch disease 
The experiment was conducted at the sick plot, Spices Research Centre, BARI, Shibgonj, Bogra during April, 
2013 to February, 2014. The experiment was carried out in a Randomized Complete Block Design with three 
replications. Eighteen lines/varieties of turmeric were used in this experiment. The unit plot size was 2.25 m x 
1.80 m and plant spacing was 60 cm x 25 cm. Rhizome was planted on 16 April; 2013. The land was fertilized 
with cow dung, N, P, K, S and Zn at the rate of 5 t/ha, 100, 36, 85, 20 and 2.0 kg per hectare, respectively. 
Weeding was done at 15, 30, 45 and 55 DAE. Three earthing up was done following weeding. The disease 
was generally rated on 0-5 scoring scale. The scale was 0=No leaf blotch disease, 1=leaf blotch disease upto 
10%, 2=leaf blotch disease upto 10.1-20%, 3= leaf blotch disease upto 20.1-40%, 4= leaf blotch disease upto 
40.1 -75%, 5=leaf blotch disease >75 %. The crop was harvested on 23 February, 2014.  
Highest disease incidence (62.63 %) was recorded from BARI turmeric-1 and the lowest disease 
incidence (12.47 %) recorded from T098-1 which was followed by T098-3 and T0116. The highest 
leaf area disease (43.95%) was recorded from BARI turmeric-1 and the lowest leaf area diseased 
(18.73 %) was recorded from T098-1.The reaction of turmeric germplasm against leaf blotch disease 
indicating moderately resistant, moderately susceptible and susceptible. It was observed that one line 
namely T098-1 showed moderately resistant reaction, sixteen lines (T0125, T0126, T0083,  T0116, 
T0104-1, T0104-2, T073, T098, T095, T098-1, T098-2, T098-3, T091, T095, T098, T098-2, T098-3, 
T0102-3, T0109, T0103 and  BARI turmeric-2) showed moderately susceptible reaction against leaf 
blotch disease. Rest one line (BARI turmeric-1) showed susceptible reaction to leaf blotch disease.  

Evaluation of different cultivars of marigold against botrytis blight disease 
The experiment was conducted during 2013-2014 in the field of Plant Pathology Division, Gazipur to 
find out the resistant lines against Botrytis blight disease of marigold. A total of 5 varieties/lines 
namely Inka, Chinese, Orange, Yellow and Basonti were used. Seedlings of the varieties/lines were 
collected from Jessore, established in seedbed and transplanted in the field. The unit plot size was 3m 
x 2m and spacing 30x20 cm. The experiment was set up in the previously Botrytis blight disease 
infected field. Weeding, fertilizer application and other intercultural operations were done as and when 
necessary. Disease data were recorded following standard disease rating scale 0-5 (Meah, 1994). 
Reaction of plant against the disease was graded on following five grade, where HR= No. infection, 
R= up to 10 percent disease infection, MR= 10.1 -20 percent disease infection, MS= 20.1-50 percent 
disease infection and S= above 50 percent disease infection (HR=Highly Resistant, R=Resistant, 
MR=Moderately Resistant, MS=Moderately susceptible, S= Susceptible). 
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Among the 5 varieties/lines of marigold 2 cultivars namely Orange and Basonti were found 
significantly lowest disease incidence (1.61 and 1.60) and graded as moderately resistant. The highest 
incidence of disease was observed in Inka (3.60) belonging moderately susceptible based on severity 
Chinese (2.88), Inka (3.60) graded as MS and Yellow (1.76), Basonti (1.60) and Orange (1.61) 
varieties garded as MR 

Effect of planting pattern and fungicide application in controlling botrytis gray mold disease in 
chickpea 
The experiment was conducted at the field of Plant Pathology Division of BARI in 2013-14 using BARI 
Chola-5 and ICCL 87322. For each cultivar, four treatments were evaluated, consisting of a combination 
of two planting patterns: i) uniform row (40 cm) and paired-row spacing (30 cm within each pair and 45 
cm between pairs) and two planting densities (45 and 30 plants/m2). The four treatments employed in the 
sub-plot were: i) 45 plants/m2 with uniform row, ii) 45 plants/m2 with paired row, iii) 30 plants/m2 with 
uniform row and iv) 30 plants/m2 with paired row. The experiment was conducted following split-plot 
design with three replications. Chickpea cultivar was employed in the main plot and four treatments with 
planting pattern and density was employed in the sub-plot (3m×2m).  
Fungicide Bavistin @ 2g/L of water was applied 3 times in each plot at an interval of 10 days starting 
from the time of 50% flowering. The plant establishment was adequate in the field but BGM disease 
was appeared late and severity was very low in the field.  

Effect of date of planting date on purple blotch incidence of onion seed crop 
This experiment was conducted at BARI, Gazipur during the cropping season 2013-2014 with five 
date of sowing viz. 20.11.2013, 30.11.2013, 10.12.13, 20.12.13 and 30.12.2013 with three replications 
using RCB design. Bulbs of local variety was sown at different dates. Unit plot size was 4.03.0m. 
Line to line space was 30 cm and bulb to bulb space was 15 cm. Data was recorded on disease severity 
of purple blotch, weight of seeds of 5 umble, seed yield per plot and analyzed statistically. Disease 
data were recorded according to 0-5 scale, where 0= no diseases, 1=A few spots towards the tips, 
covering 10% area, 2=several dark purplish brown patches covering more then 25-45% leaf area, 
4=long streaks covering more then 45-75% leaf area and/or breaking leaves and 5=completely drying 
or breaking of the leaves from the base (Rahman, and Rashid. 2008). Data on disease rating were 
recorded from randomly selected 25 leaves from each plot. 
Results revealed that, the percent disease index (PDI) was the lowest (34.67) on 20.11.2013 date of 
sowing and PDI gradually increased with delaying of sowing date up to 20.12.13 date of sowing, though 
PDI suddenly decreased (36.00) on 30.12.13 date of sowing. Regarding weight of seeds of 5 umbel, 
maximum seed found on 20.11.13 sowing date (24.0) followed by 30.11.13 sowing date (20.67). In 
respect of yield sowing on 20.11.13 gave the maxmum yield (492.7gm) followed by 30.11.13 date of 
sowing (427.0). Again 271.3 gm of onion seed was harvested on 10.12.13 date of sowing followed by 
20.12.13 date of sowing (236.0). Lowest yield (75.33) harvested on 30.12.13 date of sowing.  
From the finding of the present study, it may be concluded that sowing of onion bulb at November 
gave the best result in reducing disease incidence of purple blotch with maximizing seed 
production of onion. 

Effect of fungicides in controlling late blight and yield of potato for late plantation 
The experiment was conducted at ARS, Burirhat, Rangpur during Rabi 2013-14 following 
Randomized Complete Block Design (RCBD) having three replications. The unit plot size was 3.0 m×  
1.80 m with block to block distance 1.50 m and plot to plot distance within a block 1.0 m. The row to 
row spacing was 60 cm and seed to seed was 25 cm. So, each plot was ensured three rows and twelve 
seeds in a row. Good quality grade A (diameter 28 mm to 40 mm) sized seed tubers of susceptible 
variety Diamant were collected from Breeder’s Seed Production Center (BSPC), Bangladesh 



Plant Pathology  327 
Agricultural Research Institute (BARI), Debiganj, Panchagarh. The seed tubers were planted on 15 
December, 2013. Well decomposed cow dung @ 10 t ha-1 and zinc sulphate @ 10 kg ha-1 was spread 
to soil before opening of land. A split application of Urea i.e. ½ of the recommended and full doses of 
TSP, MoP, Gypsum, Magnesium sulphate and boric acid were applied as band placement around 5-7 
cm of the seed planting rows on either side. The remaining half of Urea was applied as side application 
at 30 DAP and followed by earthing up of soil by spade. Other agronomic practices were done 
properly. Disease was appeared on 10th January 2014. 
All tested fungicides and its combination significantly influenced foliage coverage (%), disease 
severity and tuber yield (t/ha) over control. Combination of fungicide was more efficient than 
individual fungicide.  Out of five individual fungicides and three combinations Acrobat MZ @ 0.2% + 
Dithane M 45 @ 0.2% combination was the significantly best for foliage coverage (93.33%), disease 
management (0.23%) and tuber yield (23.75 t/ha). On the other hand, out of   individual fungicides 
Acrobat MZ @ 0.2% significantly performed the best for all considered parameters and  Ridomil @ 
0.2% was the least performer of four tested curative fungicides.  

Efficacy of fungicide to control stemphylium blight of lentil 
The experiment was conducted at RPRS, Madaripur during Rabi season of 2013-14. The experiment was 
laid out in Randomized Complete Block Design (RCBD) with three replications. The fungicides were 
Iprodione (Rovral 50WP) (0⋅2%), Fenamidone+ Mancozeb (Secure 600WG) (0⋅1%), Azoxystrobin + 
Difenoconazole (Amister Top 325SC) (0⋅1%), Tebuconazole (Folicur 430SC) (0⋅1%), Tebuconazole + 
Trofloxystobin (Nativo 75WG) (0⋅2%). The unit plot size was 5m×4m with spacing of 30 cm× 05 cm. 
Stemphylium susceptible lentil varieties BARI Masur-1 was sown in rows on 10 November, 2013. 
Spraying of fungicides was started when the disease appeared. Total four sprays were applied at an intervals 
of 7 days with the knapsack sprayer. The spray date was 29 Decmber, 2013 and 05, 12, 19 January, 2014. 
Data on yield and yield contributing characters and stemphylium blight score were recorded on 0-5 scale.  
The lowest stemphylium disease score (1.33) was recorded in Iprodione (Rovral 50WP) treated plot and 
highest (2) disease score found in untreated control plot. The highest plant height (28.73 cm) was recorded 
in Azoxystrobin  +Difenoconazole(Amister Top 325SC) treated plot and lowest (23.00 cm) in control plot. 
The highest number of pods per plant (60.00) was recorded in Iprodione (Rovral 50WP) treated plot 
followed by (56.53) Tebuconazole +Trofloxystobin (Nativo 75WG) and lowest (50.00) in control plot. 
Maximum number of seeds per pod (1⋅87) was recorded in Rovral 50WP treated plot and Nativo 75WG 
treated plot and minimum (1⋅56) in Azoxystrobin + Difenoconazole(Amister Top 325SC) treated plot. The 
maximum (1.73) 100 seed weight was recorded in Tebuconazole +Trofloxystobin (Nativo 75WG) treated 
plot and minimum (1.50) in control plot. Among the five fungicides Iprodione (Rovral 50WP) sprayed plot 
produced highest seed yield (1.32 t/ha) and the lowest (1.02 t/ha) in control plot. 

Evaluation of fungicides against stemphylium blight disease of lentil 
The experiment was carried out in the field of Plant Pathology Division, Bangladesh Agricultural 
Research Institute (BARI), Gazipur during 2013-14 in randomized completely block design (RBD) 
having three replications. The plot size was 3 × 2 m2. Four treatments viz. i) Rovral, ii) Secure, iii) 
alternate spray of secure and rovral, iv) Secure + Rovral (1:1) and v) Control were applied. BARI 
Masur-1 were used in this experiment. The line to line distance was maintained as 30 cm with 
continuous sowing of seeds in the lines. Spraying of tested Fungicides was applied when first disease 
was appeared. At least three sprays were done at 10 days of interval.  
The disease score of stemphylium blight of lentil was first recorded in a rating scale (0-5 scale).  
All the tested fungicides reduced the disease and significantly increased no. of pods plant-1 and yield 
of lentil compared to control. The lowest (1.00)  disease score was observed in plots sprayed alternately 
with Rovral and Secure (2 and 1g/L) and this treatment was statistically similar with the other 
treatments except control. The highest (3.00)  disease score was observed in the control plot. 
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The maximum seed yield (1140.33 kg ha-1) was obtained from the plot sprayed alternately with Rovral 
and Secure which was statistically identical to the mixture of Rovral and Secure (1:1).  

Efficacy of fungicides in controlling BGM of chickpea 
The experiment was conducted at RPRS, Madaripur during Rabi season of 2013-14. The experiment was 
laid out in Randomized Complete Block Design (RCBD) with three replications. The seven fungicides 
viz. Difenaconazole (Score 250EC), Iprodione (Rovral 50WP ), Carbendazim (Bavistin DF), Secure 
600WG (Fenamidone +Mancozeb), Fenamidone +Mancozeb (Secure 600WG), Iprovalicarb +Propineb 
(Melody Duo), Copper Hydroxide (Cupravit 50WP) and control were included in the study. The unit plot 
size was 3m ×4m and spacing was 50 cm × 10cm. A BGM susceptible chickpea variety BARI Chickpea-
1 was sown in the rows on 20 November 2013. Intercultural operations were done as and when 
necessary. Insecticide Cypermethrin (Ripcord 10EC) (0.2%) was applied for controlling pod borers. Data 
on yield and yield contributing characters and BGM score (1-9 scale) were recorded. The crops were 
harvested on 8 to 10 March 2014. Grain yield (kg/ha) were recorded from the whole plot.  
The average mortality percentage was observed highest (7.66) in control plot and lowest (5.33) in 
Carbendazim (Bavistin DF) treated plot. The disease score was lowest (3.46) in plot sprayed with 
Fenamidone +Mancozeb (Secure 600WG) showed resistant reaction to disease. The disease severity 
was high (6.36) in untreated control plot. The maximum number of branch (3.86) was recorded from 
Carbendazim (Bavistin DF) treated plot and lowest (3.26) was found in untreated control plot. The 
highest no. of pod/plant (64.60) was recorded in Fenamidone +Mancozeb (Secure 600WG) sprayed 
plot, followed by (56.20) Iprovalicarb +Propineb (Melody Duo) treated plot. Incase of no. of seeds/pod, 
Difenaconazole (Score 250EC), Iprodione (Rovral 50WP), Fenamidone +Mancozeb (Secure 600WG) 
and Tebuconzole (Folicur 430SC) treated plot produce maximum (1.66) and control was lowest (1.32). 
The maximum (15.33g) 100 seed weight recorded from Fenamidone +Mancozeb (Secure 600WG) and 
Iprovalicarb +Propineb (Melody Duo) treated plot and minimum (13.67g) from control plot. Among the 
seven fungicides Fenamidone +Mancozeb (Secure 600WG) sprayed plot produced highest seed yield 
(1.75 t/ha) and % increase (68.26) of yield over control followed by Iprodione (Rovral 50WP) (1.43 t/ha, 
% increase 37.5) and the lowest seed yield (1.04 t/ha) was recorded in control plot. 
It could be concluded that Fenamidone +Mancozeb (Secure 600WG) can effectively controlled BGM 
and gave higher yield (1.75 t/ha) of quality chickpea.  

Efficacy of fungicides in controlling early blight of tomato 
Ten fungicides namely Upral 50 WP (Iprodione 50 WP), Cordon 50 WP (Iprodione 50 WP), Rescozeb 
30 WP (Mancozeb 30 WP), F. M. Zeb 30 WP (Mancozeb 80 WP), R. M. Zim 76 WP (Mancozeb + 
Carbendazim), Monjil 72 WP (Mancozeb +Metalaxyl), Amazeb 30 WP (Mancozeb 80 WP), Micro 72 
WP (Mancozeb + Metalaxyl) and Rovral 50 WP (Iprodione)  were tested at Bangladesh Agricultural 
Research Institute (BARI), Gazipur during the winter season of 2013-2014. A control treatment was 
also maintained (plain water spray) and Rovral 50 WP served as a standard check. The fungicides 
were applied as foliar spray at 0.2% suspension in water. Spraying was started immediately after onset 
of disease and a total of four sprays were applied at an interval of 12 days. Cultivation procedures of 
BARI tomato Ratan and doses of manure and fertilizers were the same as recommended by BARI.  
The plot size was 2.5 m x 1.2 m and line-to-line and plant-to-plant distances were 60 cm and 40 cm, 
respectively. The experiment was laid out in a randomized complete block design with 3 replications. 
Fifty-centimeter wide and 30-cm deep drain was made surrounding each block to facilitate irrigation 
and drainage. Four weeks old seedlings of variety Ratan were planted in the field on November 
November 20. Intercultural operations such as weeding, irrigation, and mulching were done as and 
when necessary. Insect infestation was reduced by spraying Malathion 57 EC @ 0.15%. 
For data collection, five plants were randomly selected in each plot and severity of early blight in 
terms of percent disease index (PDI) was recorded after 7 days of last spray. Mature fruits number and 
fruit yield per plant were recorded. Fruit yield was expressed in ton per hectare.  
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Foliar spray with all of the fungicides caused significantly reduction in severity of the disease over 
control. The reduction ranged from 32 to 56%. The highest reduction in PDI was achieved with 
Rovral, Upral and Cordon.  
Fruit yield under control was 41.95 ton/ha. The yield was increased up to 81% over control due 
application fungicides to against early blight. The highest yield increase was obtained with Rovral, 
Upral and Cordon.  
The results reveal that all the fungicides tested were effective to control early blight disease of tomato 
and to improve plant growth and fruit yield. Among the fungicides Rovral 50 WP, Upral and Cordon 
gave better results compared to other fungicides.  

Efficacy of fungicides in controlling powdery mildew of Pumpkin 
A field experiment was conducted with seven fungicides such as Sulphur group (Polovit 80WP2g/l, 
Winsul 80WP2g/l, Linksul 80 WP2g/l, Ramvit 80 WP2g/l, Univit 80 WP2g/l), Mancozeb group 
(Mancozide 80 WP0.5g/l) and Carbendazim group (Jear 50WP2g/l)  in Randomized complete block 
design with three replications during the rabi season of 2013-14. Local variety was sown in 4×4 m2 

plots maintaining pits size 50×50×45 cm.  The first spray was given at first appear of the disease. 
Three sprays were applied at 10 days intervals. Assessment of diseases severity for powdery mildew 
disease was recorded seven days after the last spray.  
The data on diseases incidence of powdery mildew was rated following a 0-4 scale, where 0= healthy or no 
infection (R),  1= slight infection, fine coating of powdery growth on upper leaves , stem free from powdery 
mass (MR), 2= moderately infection ,nearly 50% plant is covered powdery mass, stem also infected (MS), 
3= nearly 50% leaves infected, whole plants is covered with powdery mass, stem also infected (S) and 4= 
all leaves as well as stem and other parts coated with thick powdery mass, leaf colour changes to grayish 
and starts drying (HS). Intercultural operation and fertilizasion was done as before following BARC guide.   
The 64.67 % reduction of PDI  of powdery mildew of pumkin was found by Polovit 80 WP followed 
by Univit 80 WP (63.39%). The yield of pumpkin 95.8 kg, 88.1 kg 73.9 kg ,72.7 kg  was recorded 
from Polovit 80 WP, Univit 80 WP, Mancozide 80 WP, Linksul 80 WP treated plots respectively. 

Efficacy of new fungicides for controlling Alternaria blight of cabbage 
Thirty days old seedlings were transplanted on November 10, 2013 in 2.5 m x 1.2 m unit plot laid out in 
RCB design with three replications. Ten seedlings were planted in each plot in two rows at 50 cm x 40 
cm spacing. Cabbage head were incised on January 15, 20014 and first visible disease symptom appeared 
on January 30, 2014. Data on percent infection, and head yield per plot were recorded.  
All the fungicide significantly reduced disease severity and increased yield compared to control. 
Among them, Rovral 50 WP and Upral 50 WP gave the highest disease reduction followed by Anoral 
50 WP. Rovral gave 60.86 % disease reduction and 47.46 % increased.yield.  

Efficacy of fungicides in controlling Alternaria blight of cauliflower  
Thirty days old seedlings of variety BARI Fulkopi-1 (“Rupa”) were transplanted in 2.5 m x 1.2 m unit 
plot in 60 cm x 50 cm spacing. Ten seedlings were planted in each plot in two rows. Experiment was 
laid out in RCB design with three replications.  Five fungicides namely Upral 50 WP, Avance 25 EC,  
S. B. Dione 50 WP, Zebthrine M 80 WP and Rovral (check) were sprayed at 12 days interval 
beginning. The fungicides were applied as foliar spray at 0.2% suspension in water. Spray was started 
immediately after onset of disease on leaf and a total of 3 sprays were applied. 
Data on   percent curd infection, percent disease index (PDI) of curd spot, and yield per plant were 
recoded.  Data were taken on disease severityat (0-7 scale) and expressed in PDI (Percent disease index).  
All the fungicides significantly reduced disease severity and increased yield of cauliflower compared 
to control. Among them, Rovral 50 WP and S. B. Dione 50 WP gave the highest disease reduction 
followed by Upral 50 WP. Rovral gave 61.06% disease reduction and yield increased by 87.96% 
followed byUpral 59.30% disease reduction and 66.10% higher yield. 
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Efficacy of different chemical fungicides on Alternaria leaf spot of Broccoli 
This experiment was conducted at Regional Agricultural Research Station, Jessore during rabi 2013-
14 in a RCB design with three replications. Unit plot size 3m x 3m with 1 m plot to plot distance and 
1.5m replication to replication distance. The date of transplanting was 31th December of 2013. There 
were 10 treatments including control such as T1= Bavistin (2gm/l), T2= Rovral (2gm/l), T3= Iprozim 
(1gm/l), T4= Secure 600(2gm/l), T5= Ridomil Gold 440SC (1gm/l), T6= Deconil 50 EC (1.5ml/l), T7= 
Amistar Top (1ml/L), T8= Dithane M-45 (2gm/l), T9= Mahogany oil (5ml/l) and T10= Control.   Three 
spray at 10 days interval were done. Number of spots was counted from ten leaves of each plot.   
These treatments did not affect significantly on plant height and no. of leaves of broccoli. T9 performed the 
lowest number of spots/10 plots (336.7) and followed by T4 (177.3) and T5 (179.3), whereas T10 treated 
plots recorded the highest number of spots (214.3).  However, T3 gave the highest weight of plants/plot 
(545.3gm) and except T4 an T9 all other treatments were statistically similar with T3.  The highest yield/plot 
was performed by T5 (4.32 kg) and it showed statistically similar result with T2 (4.15kg). Control plots with 
T6 treatments recorded the lowest yield/plot (2.11 kg). In case of marketable card weight/plant, it was 
highest in T5 (226.7 gm), and it was followed by T2 (220.0gm) and T8 (202.0 gm) treated plots. 
Ridomil Gold 440SC effectively reduced the number of Alternaria leaf spots and increased plant 
height as well as yield of broccoli.  

Efficacy of new fungicides in controlling purple blotch disease of onion 
The experiment was conducted in the field of Plant Pathology division, BARI, Gazipur using the seedlings of 
variety Taherpuri during 2013-2014 cropping season. Fourteen fungicides were tested in Randomized 
Complete Block Design with three replications. The unit plot size was 2.8 x2.1m. The fungicides 
applications were initiated just after onset of the disease. Four sprays were executed at 10 days interval. Data 
were taken on disease severity, yield and analyzed statistically. Disease data were recorded according to 0-5 
scale, where 0=no diseases, 1=A few spots towards the tips, covering 10% area, 2=several dark purplish 
brown patches covering more then 25-45% leaf area, 4=long streaks covering more then 45-75% leaf area 
and / or breaking leaves and 5=completely drying or breaking of the leaves from the base (Rahman, and 
Rashid. 2008). Data on disease rating were recorded from randomly selected 25 leaves from each plot.  
All the treatments reduced the disease as compared to control. Statistically similar and lower infection were 
recorded from T8 (13.13) and T1 (15.0). In T2, PDI recorded 16.47, which was statistically identical to T4, T5, 
T6 and T7. Highest PDI (98.23) was found from Control plot (T15), Length/bulb, weight/bulb, and yield under 
different treatments varied significantly from one to another but diamer/bulb was nonsignificant. 
Considering yield, highest results was obtained form T8 (4.91 kg) and was statistically similar to T1 , T2, T4 , 
T5, T6  and T7. Disease reduction over control ranged from 86. 63-72.72%. Highest reduction recorded in T8 
(86.63) followed by T1 (84.73), T2( 83.23), T4 (82.87), T7 (82.62), T5 (82.39) and T6 (81.88). 
Six fungicides namely MU- Conazole, Crown 75 WP, Upral, Deponil 500 SC and prodazim, Batol 300 
EC were highly effective against the disease as well as provided higher yield of onion and might be 
recommended instead of Rovral to control purple blotch.  

Efficacy of new fungicides in controlling anthracnose/die back of chilli 
The experiment was conducted in the field of Plant Pathology Division, Gazipur during 2013-2014 
cropping season. Variety the BARI marich-1(Bangla lanka) was used. Four weeks old seedlings of 
Bangla lanka were transplanted. Recommended doze of fertilizers and cowdung were applied. 
Intercultural operations were done as and when necessary. The experiment was laid out in RCB design 
with three replications where unit plot was 3.5×2.5m. Line to line space and plant to plant space was 
50cm. Six fungicides namely, Altime 80 WP (Mancozeb), Blegqueen 300 EC (Propiconazole + 
Difeconazole), Nativo75 WP (Trifloxobin + Tebuconazole), Curzate-M-45 (Mancozeb), Norbin75WP 
(Trifloxobin + Tebuconazole), Propel 75WP (Trifloxibin + Tebuconazole) were sprayed four times 
with 15 days interval beginning from the first appearance of the disease symptom. Tilt was applied as 
a check fungicide. Disease severity was recorded after 15 days of final spray using 0-5 indexing scale.  
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Statistically similar and lower infection (PDI) were found from T1 (8.6), T2 (9.86) and T3 (10.96) treated 
plot followed by T4, T7, T5 , and T6 . Highest PDI was recorded from T8 i.e. control plot. Maximum disease 
reduction was recorded from T1 (90.78) followed by T2 (89.45), T3 (88.27), T4 (86.80), T7 (81.96), T5 (80.30) 
and T6 (76.0). Height yield per plot was harvested from T1 (3.43kg) treatment and which was identical with 
rest of treatments except T5   and T6.  Lowest yield was recorded form control plot.  

Efficacy of fungicides in controlling leaf blotch of turmeric 
The experiment was conducted at Spices Research Centre, BARI, Bogra during the April, 2013 to 
February, 2014. Rhizomes of BARI Halud-1 were planted on 22 April, 2013 in 4 m x 2.4 m sized plot sized 
with 60 cm x 25 cm spacing. The design was RCBD with three replications. The treatments were T1= 
Sunvit, T2= Zineb, T3= Ridomil Gold, T4= Bavistin, T5 = Antracol, T6 =Bordeaux mixture, T7= Tilt-250 
EC, T8= Cabriotop and T9= control (no spraying). The land was fertilized with cowdung, N, P, K, S and Zn 
at the rate of 5 t/ha, 100, 36, 85, 20 and 2.0 kg per hectare, respectively. Four foliar sprays were done at 110, 
125, 140 and 155 days after planting beginning with the first appearance of the disease symptoms. Data 
were recorded at 15 days after application of last spray. Weeding was done at 15, 30, and 45 DAE. Three 
earthing up were done following weeding. Two irrigation were done at 16 May and 16 October, 2013. Data 
on number of leaf blotch infected plants/plot, percent disease infection/plot, percent disease infection/plant, 
percent leaf area diseased, disease grade (0-5 scale) and yield (t/ha) were recorded.  

The lowest (13.25) number of leaf blotch infected plants/plot was found in Cabriotop treated plot and the 
highest (36.00) number of leaf blotch infected plants/plot were found in control plot. The lowest disease 
(13.08%) infection/plot was found from Cabriotop treated plot and the highest disease (53.75%) 
infection/plot was found in control plot. The lowest disease (16.15%) infection/plant was found from 
Cabriotop treated plot and the highest disease (46.39%) infection/plant was found in control plot. The 
leaf area diseased was lowest (20.46%) in Cabriotop treated plot which was not statistically similar to all 
other fungicides, while it was highest (50.87%) in control plot. The highest disease grade (4.00) was 
recorded in control plot and the lowest (2.33) was found in Cabriotop treated plot.  
The highest yield (37.33 t/ha) was obtained from Cabriotop treated plot which was statistically similar 
to Zineb, Ridomil gold and Tilt-250 EC, and the lowest yield (24.48 t /ha) was found in control plot. 

Efficacy of fungicides in controlling stem gall of coriander 
The experiment was conducted at Spices Research Centre, BARI, Bogra November 2013 to March 
2014 to find out the efficacy of fungicides in controlling stem gall of coriander. Seeds of BARI 
Dhania-1 were sown on 26 November 2013 in 3 m x 2.1 m sized plot with spacing 30 cm x10 cm in 
RCBD with three (3) replications. The treatments were T1=Bavistin 50 DF, T2= Suncozeb 80 WP, T3= 
Sunvit 50 WP, T4= Cabriotop, T5 = Tilt-250 EC, T6 =Compenion, T7= Provax- 200 WP, T8= Forum-
MZ and T9= Control (No spraying). The same fungicides was used as seed treatment, soil drenching 
and foliar application for control of stem gall of coriander. Soil drenching (one time) was done before 
seed sowing and foliar sprays were done at 10 days interval in three times started at 55 days after seed 
sowing. The land was fertilized with cowdung 5 t/ha and N70P25K50 kg/ha. Three weeding were done at 
15,30 and 45 DAS. Two irrigation were applied 30 and 45 DAS. Data were recorded on number of 
number of gall infected plants/plot, number of gall infected branches/plant, disease infection/plot (%), 
disease severity(%), disease grade(0-5 scale), Plant height(cm), number of primary branches /plant, 
number of umbel/plant, number of seeds/umbel, weight of seeds/plant(g) and yield(t/ha).  
Application of different fungicides had significant effect on number of gall infected plants/plot, number of 
gall infected branches/plant, disease infection/plot (%), disease severity (%) and disease grade (0-5 scale). 
The lowest (0.64) number of gall infected plants/plot was found in Cabriotop and the highest (25.39) 
number of gall infected plants/plot was found in Bavistin treated plot followed by control plot (24.33). The 
lowest (0.71) number of gall infected branches/plant was found in Cabriotop and the highest (4.94) number 
of gall infected branches/plant was found in Bavistin treated plot followed by control plot. The highest 
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(39.78%) disease infection/plot was found in Bavistin treated plot and the lowest (0.39%) disease infection 
was found in Cabriotop treated plot. The disease severity was lowest (0.58%) in Cabriotop treated plot 
while the highest (33.20%) was found in Bavistin treated plot followed by control. The lowest (1.00) 
disease grade was found in Cabriotop treated plot and the highest (3.00) was found in control plot.  
Different fungicides had significant effect on Plant height (cm), number of primary branches /plant, 
number of umbel/plant, number of seeds/umbel, weight of seeds/plant(g) and  yield(t/ha). The maximum 
number (4.08) of primary branches/plant was found in Cabriotop and the minimum number (3.47) was 
recorded in control. The highest (100.4 cm) plant height was recorded in Cabriotop treated plot and the 
lowest (80.69 cm) in control plot. The highest number (83.11) of umbels/plant was found in Cabriotop 
treated plot and the lowest (44.28) was found in Bavistin treated plot. Highest (52.50)) number of 
seeds/umbel was recorded in Cabriotop treated plot and the lowest (26.56) was recorded in Suncozeb 
treated plot. The maximum weight (31.37 g) of seeds/plant was found in Cabriotop and the lowest (11.46 
g) was found in control plot. The highest yield (2.97 t/ha) was obtained from Cabriotop treated plot and 
the lowest yield (0.95 t/ha) was recorded in Bavistin treated plot.Cabriotop gave the best result among 
the eight fungicides, when they are used as seed treatment, soil drenching and foliar application.  

Management of leaf blight of Mexican coriander under field condition 
The experiment was conducted during 2013-14 cropping season with 5 fungicides namely T1- Tilt  
(0.05%), T2- Bavistin (0.1%); T3- Dithane M-45 (0.2%); T4- Cupravit (1.0%); T5- Secure (0.2%); T6- 
Control (plain water spray). The experiment was laid out in randomized complete block design with 
three replications. Plot size was 1m x 3m. Recommended dose of manures and fertilizers were applied. 
Seed rate was 45 kg/ha and seed were sown in broadcasting method. All the intercultural operations were 
done as and when required. A total of 4 sprays were made at an interval of 20 days. Data on disease 
severity were recorded following “0-5” scale and then converted to percent disease index (PDI). 
Data on seedling/ m2, leaves/ plant, length, width, plant height were recorded. 
Results revealed that all the fungicides significantly reduced the disease incidence compared to control. In 
case of PDI the lowest PDI was recorded from Tilt treated plot (41.07%) followed by Bavistin (44.59%), 
Cupravit (40.22%) although they were statistically similar. However, the highest severity was obtained from 
control plot (73.35%) and the highest percent disease reduction (48.08%) was recorded in Tilt treated plot.  
The highest number of seedlings (156.30/m2) was recorded in Tilt treated plots followed by Cupravit 
treated plots (146.25/m2).  
The highest length of leaf (5.88 cm) was recorded in Cupravit and it was lowest (5.07 cm) in Control. 
The width of leaf was maximum (1.40 cm) in Tilt and it was minimum (1.12 cm) in Bavistin followed 
by Secure (1.20 cm). 

Effectiveness of fungicides in controlling botrytis blight of marigold  
The experiment was conducted in the field of Plant Pathology Division, Gazipur during 2013-14 to evaluate 
some fungicides against Botrytis blight of marigold. Local variety was used in the study. The unit plot size 
was 3m x 2m and spacing 30x20 cm. Four fungicides namely Bavistin (0.1%), Ridomil gold (0.2%), Score 
250 EC (0.05%), and Rovral (0.2%) were applied. Spraying was initiated at onset of the disease. A total of 
four sprays were done at 7 days interval. The design of this experiment was RCB with three replications. 
Disease severity was measured on 0-5 scale, where 0=No spot, 1 = up to 10% area damaged, 2=10.1-25% 
area damaged, 3=25.1-40% area damaged, 4=40.1-60% arae of the flower dqamaged and 5= above 60% 
area of the flower is damaged. Data was recorded after 10 days of last spray.  
All the fungicides reduced the disease severity compared to control but their effect were statistically similar. 
Among them, Score and Bavistin were found effective in controlling Botrytis blight disease of Marigold. 
Score and Bavistin gave the highest number of healthy flower by 83% and 82.88%, respectively. Less no of 
infected flower was recorded on Score (17.01%) and Bavistin (17.77%). From the results it is evident that 
Score and Rovral were the most effective fungicides in controlling Botrytis blight of marigold with respect 
to healthy flower production. However Rovral and Ridomil were also found effective.  
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Efficacy of new fungicides in controlling anthracnose of mango fruits 
A field trial was conducted at the Regional Horticulture Research Station, Bangladesh Agricultural 
Research Institute, Chapai Nawabganj, Bangladesh during February to July 2013 to evaluate the 
performance of 23 new fungicides by pre-harvest spray against the post-harvest anthracnose disease of 
mango. The spray was given to BARI Aam-3 of 20 years old plant of the panicle size 10-15 cm long. In 
order to prevent flower damage by insect pests, Ripcord 10 EC (Cypermethrin) @ 1 ml/litre was mixed 
with all the fungicides at first spray. Pencozeb 80 WP (Mancozeb) was included as the standard check 
fungicide. At every spray schedule, control plants were sprayed with water. Fungicidal spray was stopped 
at 15 days before harvest of fruits.  Randomly selected 21 fruits were harvested at full maturity from each 
treatment. Harvested fruits were allowed to ripe in natural condition at room temperature (27- 340 C).  
The development of anthracnose on the harvested fruit was recorded 10 days after harvest following a 
standard severity scale (0-5). Percent disease index (PDI) was measured from percent fruit area 
covered by the disease.  
All the fungicides included in this investigation reduced both the incidence and severity of anthracnose at 
different levels but none of them was able to protect completely from the disease. The lowest (14.28 %) 
disease incidence was recorded in mango fruits harvested from the plants sprayed with E.G. Zole 5 
EC, Harizim 50 WP and Max 80WP followed byAdhezole Olus(19.04 %), Consor 10 EC (19.04 %), 
Adbhazim 50 WP (19.04 %), Dizol Plus(19.04 %). Other fungicides showed little effect in controlling 
the incidence of the disease.  
The lowest (9.52%) severity as well as the highest disease control (89.37 %) was recorded in fruits 
sprayed with Sun Fiter (Hexaconazole + Tricyclazole), Cymoxil 72 WP (Cymoxanil + Mancozeb) and 
Shabab 10 EC (Hexaconazole) where as the highest severity (40.95%)  as well as lowest disease 
control (54.26 %)  was recorded in fruits sprayed with Enster 5 EC (Hexaconazole) followed by  
Samriddhi  80 WP (37.14 % & 58.52%), Mexazole 5EC (36.19 % & 59.58 %) and Oboni 75 WP 
(24.76 % & 72.34 % ).  
It may be concluded from this study that Fasal Hexa 5 EC, Shabab 10 EC, Ranzole 32.50 EC, Dizim Plus 
50 WP, E.G..Zole 5 EC, Adhezol Plus, Iprodazim Plus, Harizim 50 WP, Consor 10 EC, Sun Fiter, 
Adbhazim 50 WP, Icozeb 80 WP, Cymoxil 72 WP, Two- in one 250 SC, Max 80WP, Dizol Plus, Ensure 
80 WP, Fuzi 300 EC and Amister top 325 SC were better fungicides for the control of mango anthracnose.  

Integration of carrier materials for effective formulation of Trichoderma harzianum against 
some selected soil-borne pathogens in the seed bed nursery 
The experiments were conducted in the Plant Pathology Division, Bangladesh Agricultural Research 
Institute, Gazipur during 2013-2014 cropping season. The pathogenic fungi, S. rolfsii, F. oxysporum and 
R. solani were multiplied in wheat bran + Grasspea bran + mustard oilcake (MOC) substrates and the soil 
was inoculated with the colonized substrates for establishing the pathogens. T. harzianum isolate was 
cultured in potato dextrose agar (PDA) medium. Three different substrates viz. wheat bran, Grasspea bran 
and rice bran and their integration were used leading to 12 treatments viz., T1= Rice bran, T2= Wheat bran, 
T3= Grasspea bran, T4= Rice bran + Wheat bran, T5=Rice bran + Grasspea bran, T6= Rice bran + Mustard 
oilcake, T7=  Rice bran + Wheat bran + MOC, T8= Rice bran + Grasspea bran + MOC, T9= Wheat bran + 
Grasspea bran + MOC and T10= Rice bran + Wheat bran + Grasspea bran+ MOC, T11=Seed treatment 
with provax and T12= Control. The requisite amount of materials for each substrate were thoroughly 
mixed in a 1000 ml Erlenmeyer flask, autoclaved then inoculated with 5mm diameter mycelial discs of 5 
days old T. harzianum culture and incubated at room temperature (25±2 0C) for 15 days. After incubation 
the contents were taken out from the flasks; air dried and used as a T. harzianum bio-fungicide @ 100 
g/m2 in previously developed sick bed of S. rolfsii, F. oxysporum and R. solani and was incubated for 
seven days maintaining proper soil moisture. Two hundred seeds of tomato, eggplant, cabbage and 
cauliflower were sown in each treatment. Data were collected on percentage seed germination, seedling 
mortality, plant growth parameters such as shoot height shoot weight, root length and root weight.  
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Different substrates and its integration showed significant potentiality on seed germination and 
seedling mortality caused by S. rolfsii, F. oxysporum and R. solani for tomato, eggplant, cabbage and 
cauliflower. In controlling seedling mortality of tomato, eggplant, cabbage and cauliflower due to S. 
rolfsii, F. oxysporum and R. solani, all the integrating treatments significantly reduced seedling 
mortality over control but they were statistically similar with other treatments including chemical seed 
treatment with provex. Among them, all the integrating treatments showed significantly higher 
performance on the vegetative growth of tomato, eggplant, cabbage and cauliflower against S. rolfsii, 
F. oxysporum and R. solani inoculated plot compared to control.  
Among the carrier materials, integration of Grasspea bran, MOC and wheat bran or integration of rice bran 
with MOC and Grasspea bran or integration of rice bran with MOC and wheat bran or integration of rice 
bran with MOC or wheat bran or Grasspea bran alone were found better as carrier for effective formulation 
of T. harzianum against S. rolfsii, F. oxysporum and R. solani of tomato, eggplant, cabbage and cauliflower.  

Effect of Tricho-compost against seedling blight disease of wheat caused by Sclerotium rolfsii  
The experiment was conducted in the field of Plant Pathology Division, BARI, Gazipur. There were 6 
treatments viz. (i) seed treatment with provax (ii) seed treatment with Trichoderma spore suspension-1 
(iii) seed treatment with Trichoderma spore suspension-2 (iv) soil amendment with Tricho-compost-1, 
(v) soil amendment with Tricho-compost-2 and (vi) control. The unit plot size was 2.5 m x 3m. RCB 
design was followed with 3 replications. T. harzianum was multiplied in the mixture of Grasspea and 
wheat bran with mustard oilcake substrates. The formulated Trichoderma was used to mass 
multiplication in the cow dung based composting materials. Two different cow dung based compost 
materials were used which called Trico-compost-1 and Trico-compost-2. T. harzianum were cultured 
in PDA and PBD media and spores were harvested from 10 days old cultured and used for seed 
treatments. Soil was inoculated with S. rolfsii colonized mixture of Grasspea and wheat bran along 
with mustard oilcake substrates @100g/m2 soil before seed sowing. The S. rolfsii inoculated soil was 
challenged with Tricho-compost @ 3 t/ha. In case of chemical treatment, seeds were treated with 
provax @ 2.5 g/kg seeds before seed sowing. Data were collected on percentage seedling mortality, 
plant growth parameters such as shoot height, shoot weight, root length and root weight. The yield of 
wheat per unit area was also recorded.  
The highest seedling mortality 19.67% was recorded in control treatment. Significantly lower seedling 
mortality 3.67% and 5.00% was recorded in soil amendments with Tricho-compost-1, 2 and seed treatment 
with provax, respectively followed by seed treatments with Trichoderma spore suspensions with 6.33% 
seedling mortality. The highest yield of wheat by 4.74 t/ha was recorded in Tricho-compost-2 treated plot 
followed by Tricho-compost-1, seed treatment with provax and seed treatment with Trichoderma inocula-2 
where yield was 4.53, 4.09 and 3.99 t/ha, respectively. The lowest yield was recorded in control plot by 
3.07 t/ha. Yield was 35.23% and 32.23% higher compared to control due to application of Tricho-compost-
2 and 1 and it was 24.94% due to seed treatment with provax. Seed treatment with Trichoderma inocula-1 
and 2 gave 23.06% and 19.84%, respectively higher yield compared to control.  
Soil amendment with Tricho-compost was the best treatment followed by seed treatment with 
chemical fungicide Provax and seed treatment with Trichoderma inocula for reducing seedling blight 
disease caused by S. rolfsii and increasing plant growth and yield of wheat. 

Effect of Tricho-compost against seedling blight disease of barley caused by Sclerotium rolfsii 
A experiment was conducted in the field of Plant Pathology Division, BARI, Gazipur during 2013-14. 
There were 6 treatments viz. (i) seed treatment with provax (ii) seed treatment with Trichoderma spore 
suspension-1 (iii) seed treatment with Trichoderma spore suspension-2 (iv) soil amendment with Tricho-
compost-1, (v) soil amendment with Tricho-compost-2 and (vi) control.  The unit plot size was 2 m x 2 m. 
RCB design was followed with 3 replications. T. harzianum was multiplied in the mixture of Grasspea and 
wheat bran with mustard oilcake substrates. The formulated Trichoderma was used to mass multiplication 
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in the cow dung based composting materials. Two different cow dung based compost materials were used 
which called Trico-compost-1 and Trico-compost-2. The formulated Trichoderma was used in between 
two layer of compost materials at 100g/m2 T. harzianum were cultured in PDA and PBD media and spores 
were harvested from 10 days old culture and used for seed treatments. Soil was inoculated with S. rolfsii 
colonized mixture of Grasspea and wheat bran along with mustard oilcake substrates @100g/m2 soil 
before seed sowing. The S. rolfsii inoculated soil was challenged with Tricho-compost @ 3 t/ha. In case of 
chemical treatment, seeds were treated with provax @ 2.5 g/kg seeds before seed sowing. Data were 
collected on percentage of seedling mortality, plant growth parameters such as shoot height, shoot weight, 
root length and root weight. The yield of barley per unit area was also recorded.  
Results showed that the highest seedling mortality 31.67% was recorded in control treatment. The 
lowest seedling mortality 6.00% was recorded in soil amended with Tricho-compost-1 followed by 
Tricho-compost-2 (6.67%), seed treatment with Provax (9.00%) and seed treatments with Trichoderma 
spore suspensions(10.33-10.67%). Soil amendments with Tricho-compost performed better in 
enhancing the plant growth parameters such as shoot height, shoot weight, root length and root weight 
of barley which was significantly differed from other treatments. The highest yield of barley by 2.95 
t/ha was recorded in Tricho-compost-2 treated plot followed by Tricho-compost-1, seed treatment with 
Provax and seed treatment with Trichoderma inocula-2 having the yield 2.75, 2.58 and 2.50 t/ha, 
respectively. The lowest yield was recorded in control plot by 1.62 t/ha. Barley yield was 45.08% and 
41.09% higher compared to control due to application of Tricho-compost-2 and 1 and it was 37.21% 
due seed treatment with provax. Seed treatments with Trichoderma inocula-1 and 2 gave 35.20% 
higher yield compared to control. From this study it was observed that soil amendment with Tricho-
compost having the biological control agent T. harzianum is proved to be the best treatments for 
reducing seedling mortality, increasing plant growth and getting higher yield of barley.  

Management of foot & root rot and wilt diseases of chickpea through soil amendment with 
tricho-Compost 
The experiment was conducted in the field of Plant Pathology Division, BARI, Gazipur. There were 6 
treatments viz. (i) Seed treatment with Provax (ii) Seed treatment with Trichoderma spore suspension-
1 (iii) Seed treatment with Trichoderma spore suspension-2 (iv) Soil amendment with Tricho-
compost-1 (v) Soil amendment with Tricho-compost-2 and (vi) Untreated control. The unit plot size 
was 2.5 m x 3m. The experiment was designed as RCB with 3 replications. T. harzianum was 
multiplied in the mixture of Grasspea and wheat bran with mustard oilcake substrates. Then the 
formulated Trichoderma was used to mass multiplication in two different cow dung based compost 
and designated as Trico-compost-1 and Trico-compost-2. T. harzianum were cultured in PDA and 
PBD media and spores were harvested from 10 days old cultured and then were used for seed 
treatments. The seeds of chickpea (var. BARI Chhola-5) were treated with the spore suspension of T. 
harzianum maintaining the approximate spore concentration of 1x108/ml. Soil was inoculated with S. 
rolfsii and F. oxysporum colonized mixture of Grasspea and wheat bran with mustard oilcake 
substrates @ 100g/m2 soil before seed sowing then the soil was treated with Tricho-compost @ 3 t/ha. 
Seeds were treated with Provax @ 2.5 g/kg seeds at the time of sowing. Data were collected on 
seedling mortality, plant growth parameters such as shoot height, shoot weight, root length and root 
weight. The yield of chickpea per unit area was also recorded.  
Soil amendment with Tricho-compost gave the higher shoot height, shoot weight, root length and root 
weight followed by seed treatment with Trichoderma inocula and seed treatment with Provax over 
control (Table 1). Seedling mortality was found significantly differed among the treatments. The 
highest seedling mortality, 17.67% was recorded from control treatment. Seedling mortality was lower 
in soil amendment with Tricho-compost-1 and 2 with 3.00% and 3.67%, respectively followed by seed 
treatments with chemical fungicide Provax at 4.33% and Trichoderma spore suspensions at 5.00% and 
6.00% but statistically the treatments were similar. The highest number of wilted plant per plot was 
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found in control treatment.  Soil amendment with Tricho-compost as well as seed treatment with 
chemical fungicide Provax gave significantly lower number of wilted plant per plot which was 2.33, 
2.33 and 2.00, respectively followed by seed treatment with Trichoderma inocula with 4.00 and 4.33 
per plot. The highest yield of chickpea 1833 kg/ha was recorded from Tricho-compost-2 treated plot 
followed by Tricho-compost-1, seed treatment with Provax and seed treatment with Trichoderma 
inocula-2 and 1 where yield was 1763, 1686, 1526 and 1519 kg/ha, respectively. Yield was higher by 
40.54% due to application of Tricho-compost-2 compared to control but it was 35.35% due seed 
treatment with chemical fungicide Provax. Soil amendments with Tricho-compost-1 gave higher yield 
by 38.17% but it was 28.57% and 28.24% due to seed treatments with Trichoderma inocula- 1and 2, 
respectively compared to control. From this study it was observed that soil amendment with Tricho-
compost is proved to be the best treatments for reducing seedling mortality, increasing plant growth as 
well as for higher yield of chickpea.  

Development of eco-friendly management package against foot & root rot and wilt diseases of 
chickpea 
The experiment was conducted in the field of Plant Pathology Division, BARI, Gazipur. There were 7 
treatments viz. (i) seed treatment with provax (ii) seed treatment with Trichoderma spore suspension (iii) 
soil amendment with Tricho-compost-1 (iv) soil amendment with Tricho-compost-2 (v) soil amendments 
with poultry refuse (vi) soil amendments with poultry refuse + seed treatment with provax and (vii) 
untreated control. The unit plot size was 7 m x 7.5 m. The experiment was designed as RCB with 3 
replications. T. harzianum was multiplied in the mixture of Grasspea and wheat bran with mustard oilcake 
substrates. Then the formulated Trichoderma was used to mass multiplication in two different cow dung 
based compost and designated as Trico-compost-1 and Trico-compost-2. T. harzianum were cultured in 
PBD media and spores were harvested from 10 days old cultured. The seeds of chickpea (var. BARI 
Chhola-5) were treated with the harvested spore suspension of T. harzianum maintaining the approximate 
spore concentration of 1x108/ml. Poultry refuse was applied three weeks before seed sowing and 
incorporated in the soil properly for well decomposition. The soil was treated with Tricho-compost @ 3 t/ha 
before seed sowing. Seeds were treated with Provax @ 2.5 g/kg seeds at the time of sowing. Data were 
collected on seedling mortality, plant growth parameters such as shoot height, shoot weight, root length and 
root weight and number of wilted plant per plot. The yield of chickpea per unit area was also recorded.  
All the treatment have significant effect on the growth of chickpea plant compared to control. Soil 
amendment with Tricho-compost and poultry refuse + seed treatment with Provax gave the higher shoot 
height, shoot weight, root length and root weight followed by soil amendment with poultry refuse, seed 
treatment with Trichoderma inocula and Provax over control. The highest seedling mortality, 21.00% was 
recorded from control treatment. The lowest seedling mortality, 3.00% was recorded from soil amendment 
with Tricho-compost-1 followed by soil amendment with Tricho-compost-2, poultry refuse+ seed treatment 
with Provax, seed treatment with Provax and poultry refuse alone. The highest number of wilted plant per 
plot was 34.00, recorded from the control treatment. Soil amendment with Tricho-compost and integration 
poultry refuse with chemical seed treatment with Provax as well as seed treatment with Provax gave 
significantly lower number of wilted plant per plot which was 8.67, 10.33, 11.00 and 10.00, respectively. 
Seed treatment with Trichoderma inocula was less effective. Significantly higher yield of chickpea 1790 
kg/ha and 1768 kg/ha was recorded from Tricho-compost-2 and poultry refuse + Provax treated plots 
followed by Tricho-compost-1 and poultry refuse treatments where yield was 1638 and 1581 kg/ha, 
respectively. Seed treatment with Provax and Trichoderma inocula also gave higher yield 1511 and 1473 
kg/ha, respectively compared to control. Yield was higher by 32.85% due to application of Tricho-compost-2 
compared to control followed by soil amendment with poultry refuse + seed treatment with Provax and soil 
amendment with Tricho-compost-1 where yield was 32.01% and 26.62%, respectively higher.  Application 
of poultry alone gave 23.97% higher yield but it was 20.45% and 18.40% due to seed treatments with Provax 
and Trichoderma inocula, respectively. From this study it was observed that soil amendment with Tricho-
compost and integration poultry refuse and seed treatment with Bavistin are found to be the best treatments 
for reducing seedling mortality and wilting of chickpea, increasing plant growth and yield of chickpea.  
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Application of biological soil disinfestation (BSD) for controlling foot and root rot of lentil and 
fusarium wilt of chickpea  
The experiments were conducted at the research field of Regional Agricultural Research Station, 
Rahmatpur, Barisal in the rabi season during 2013-14. The field was frequently used for lentil and 
chickpea cultivation in the previous years and both foot and root rot of lentil as well as fusarium wilt 
of chickpea were very common in the field. The plot size for each treatment was 2.0 × 3.0 m2. The 
number of treatments used in this experiment was six distributed in a randomized complete block 
design with three replications. The recommended doses of manures and fertilizers for lentil and 
chickpea were incorporated into soil. The soil was treated with various plant biomass sources such as 
mustard plants @2kg/plot (TB), rice bran @750 g/plot (TR), neem leaf @ 500 g/plot (TN) and weeds 
@ 2 kg/plot (TG) together with applying irrigation water and covering with black polythene to 
maintain strictly anaerobic condition in 20 November, 2013. The name of treatments excluding plant 
biomass was designated as TC (uncovered and no plant biomass) and TW (covered, no biomass and 
irrigated). For the treatments TB, TR, TN, TG, and TW, anaerobic condition with plastic tarping was 
maintained for about 2 weeks. In the 07 December, 2013, black polythene was uncovered followed by 
plowing the soil to degas the treated soil. Both lentil (BARI Masur 1) and chickpea (BARI Chola 5) 
seeds were sown in separate experimental plots at a line to line spacing of 30 cm and 40 cm 
respectively in 08 December. All the plots were inspected regularly and intercultural operations such 
as watering, weeding and insect control were done as and when necessary. The natural incidence of 
foot and root rot in lentil and fusarium wilt in chickpea was recorded in all pots at 15 days interval.  
The natural incidence of both foot and root rot of lentil and fusarium wilt of chickpea was observed in 
the field. For lentil, smaller number of plants were infected by the disease in most of the plots. 
Minimum disease incidence (7.8%) was obtained from mustard-treated plots, whereas non-treated 
control plots showed the highest disease prevalence (16.7%). There was no significant variation in the 
yield data of most of the treatments except the neem-treated soil that revealed significantly the highest 
yield (1.01 t/ha). On the other hand non-treated control provided the lowest yield (0.67 t/ha) that was 
statistically similar with other BSD treatments. In case of chickpea, maximum wilt incidence (~24%) 
was obtained from non-treated control and rice bran-treated plots, whereas mustard-treated plots 
showed the lowest disease prevalence (9.6%). There was significant variation in the yield data of the 
BSD-treated plots with the control. The significantly highest yield was obtained from TG (weeds-
treated) and TW (treated control) plots, whereas the lowest from the TC (non-treated control) plots.  

Management of foot and root rot disease of lentil through soil amendment with tricho-compost 
The experiment was conducted in the field of Plant Pathology Division, Bangladesh Agricultural Research 
Institute, Gazipur. There were 6 treatments viz. (i) Seed treatment with Provax (ii) Seed treatment with 
Trichoderma spore suspension-1 (iii) Seed treatment with Trichoderma spore suspension-2 (iv) Soil 
amendment with Tricho-compost-1 and (v) Soil amendment with Tricho-compost-2 and (vi) Untreated 
control. The unit plot size was 2.5 m x 3m. RCB design was followed with 3 replications. T. harzianum was 
multiplied in the mixture of Grasspea and wheat bran with mustard oilcake substrates. The formulated 
Trichoderma was used to mass multiplication in two different cow dung based compost designated Trico-
compost-1 and Trico-compost-2. T. harzianum were cultured in PDA and PBD media and spores were 
harvested 10 days old cultured and were used for seed treatments. The soil was inoculated with S. rolfsii 
and F. oxysporum colonized substrates @ 100g/m2 soil before seed sowing. Tricho-composts were added 
@ 3 t/ha after inoculation with pathogens. Seeds were treated with Provax @ 2.5 g/kg seeds before seed 
sowing. BARI Masur-5 was used in this study. Data were collected on seedling mortality; shoot height, 
shoot weight, root length and root weight. The yield of lentil was also recorded.  
The highest seedling mortality 23.33% was found in control treatment. The highest number of diseased 
plant 5.00/plot was recorded from the control treatment where it was significantly lower in the treated 
plot. Soil amendment with Tricho-compost- gave the lower seedling mortality 5.00% followed by soil 
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amendment with Tricho-compost-2 and seed treatments with Provax, where seedling mortality was 
5.33%, 5.67%. Seed treatments with Trichoderma spores suspension was also found significantly lower 
seedling mortality with 10.33% and 11.67% compared to control.  Soil amendment with Tricho-compost-
1 and 2 gave higher yield of lentil at 1827 and 1936 kg/ha, respectively  followed by seed treatment with 
Provax and Trichoderma inocula-1 and 2 where the yield was 1615, 1506 and 1282 kg/ha, respectively. 
The lowest yield of lentil 962 kg/ha was recorded from the control treatment. Yield was higher 50.31% 
compared to control due to application of Tricho-compost-2 where as it was 40.43% due to seed 
treatment with Provax. Soil amendments with Tricho-compost-1 gave higher yield 47.35% where it was 
36.12% and 24.96% by seed treatments with Trichoderma inocula-1 and 2, respectively compared to 
control. Therefore, it was observed that soil amendment with Tricho-compost is to be the best treatments 
for reducing seedling mortality and increasing plant growth and yield of lentil.  

Formulation of eco-friendly management package against foot and root rot disease of lentil 
The experiment was conducted in the field of Plant Pathology Division, Bangladesh Agricultural Research 
Institute, Gazipur. There were 7 treatments viz. (i) seed treatment with provax (ii) seed treatment with 
Trichoderma spore suspension (iii) soil amendment with Tricho-compost-1 (iv) soil amendment with 
Tricho-compost-2 (v) soil amendments with poultry refuse (vi) soil amendments with poultry refuse + seed 
treatment with provax and (vii) untreated control. The unit plot size was 7 m x 7.5 m. The experiment was 
designed as RCB with 3 replications. T. harzianum was multiplied in the mixture of Grasspea and wheat 
bran with mustard oilcake substrates. The formulated Trichoderma was used to mass multiplication in two 
different cow dung based compost designated Trico-compost-1 and Trico-compost-2. Poultry refuse was 
add in the soil three weeks before seed sowing and incorporated in the soil properly for well decomposition. 
T. harzianum were cultured in PBD media and spores were harvested 10 days old cultured and were used 
for seed treatments. Tricho-composts were added @ 3 t/ha before seed sowing Seeds of BARI Masur-5 
were treated with provax @ 2.5 g/kg seeds before seed sowing. Data were collected on seedling mortality; 
shoot height, shoot weight, root length and root weight. The yield of lentil was also recorded.  
The highest seedling mortality 25.33% was found in control treatment. Significantly lower seedling 
mortality by 2.67%, 3.67% and 4.00 was recorded from soil amendment with Tricho-compost-2, Tricho-
compost-1 and integration of poultry refuse with provax treatments, respectively. Soil application of 
poultry refuse alone and seed treatment with provax and Trichoderma inocula also gave lower seedling 
mortality by 6.00%, 6.33% and 11.00%, respectively compared to control. The highest number of 
diseased plant 33.33/plot was recorded from the control treatment. Significantly lower number of 
diseased plant at 9.33 and 9.67 per plot was recorded from soil amendment with Tricho-compost-1 and 
seed treatment with provax treated plot, respectively followed by integration of poultry refuse + provax, 
soil amendment with Tricho-compost and poultry alone treatments but there are statistically similar.  Soil 
amendment with Tricho-compost-2 and integration of poultry refuse with provax gave higher yield of 
lentil by 1670 and 1663 kg/ha, respectively  followed by seed treatment with provax, soil amendment 
with Tricho-compost-1 and poultry refuse where the yield was 1422, 1365 and 1365 kg/ha, respectively. 
While significantly the lowest yield of lentil 946 kg/ha was recorded from the control treatment. Yield 
was higher 43.35% compared to control due to application of Tricho-compost-2. Integration poultry 
refuse and provax gave 43.11% higher yield compared to control followed by seed treatment with 
provax, soil amendment with Tricho-compost-1 and poultry refuse alone and seed treatment with 
Trichoderma inocula where yield was 33.47%, 30.70%, 30.70% and 23.58%, respectively higher 
compared to control. From this study it was observed that soil amendment with Tricho-composts and 
integration of poultry refuse with provax as a seed treatment are to be the best treatments for reducing 
seedling mortality and infected diseased plants and increasing plant growth and yield of lentil.  

Incidence and severity of foot/collar rot of groundnut and its control using biopesticide 
The experiment was conducted in pot culture condition at BARI, Gazipur. The diameter of the pots 
was 10 inches and filled up with soil (Cowdung and loomy soil mixer). The experiment was conducted 
during 2013-14 cropping season with BARI chinabadam-8 collected from ORC, BARI Gazipur.  
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There were five treatments viz. T1=Seed treatment with IPM-Biopesticide (0.2%), T2= Soil treatment 
with IPM-Biopesticide (100g/pot), T3= Soil drenching with IPM-Biopesticide (0.2%), T4= Seed 
treatment with Vitavax (0.1%) and T5=Control under inoculated condition. The experiment was laid out 
in a CRD design with six replications. Data was collected on incidence of foot/collar rot of groundnut.  
The highest disease incidence (26%) was observed in inoculated control treatment. The lowest 
incidence was 6% recorded in the treatment where seeds were treated with Vitavax preceeded by 7% 
from seed treatment with biopesticide. The highest disease reduction 77 % was found in the treatment 
where seeds wre treated with Vitavax 0.2%.  The lowest disease reduction 42 % was observed in soil 
drenched with IPM biopesticide.  

Formulation of plant products for the management of seedling diseases of some selective 
vegetable crops 
Garlic ( Allium sativum) tablet was formulated as the botanical fungicide in the Plant Pathology Lab, 
BARI, Gazipur which has proved to be effective in plant disease control, specially for seed borne 
diseases. Garlic tablet was formulated by using the garlic bulb extract. The formulated tablet (1:4 w/v) 
was tested against seedling diseases of brinjal, tomato and chilli. The seeds of brinjal, tomato and chilli 
ware soaked in tablet solution for 15 minutes. After then the seeds were picked from the solution and 
dried in the shade condition. The treated seeds were sown in the plastic tray at net house, Gazipur. 
Data were collected on % germination, % damping off caused by Pythium spp., % seedling blight 
caused by Phomopsis vexans and % tip over caused by Phomopsis vexans.  
The seed germination was 56% recorded in farmers seed while the 90%  in garlic tablet treated seeds of  
binjal. Damping off, tip over and seedling blight were 9%, 10% and 11% respectively in farmers seed and 1%, 
4% and 2% respectively in treated seeds of brinjal. In case of tomato, % germination was found 63 in farmers 
seed and 91 was found in garlic tablet treated seeds. The  damping off, tip over and seedling blight diseases of 
tomato were 8%, 10% and 7% in farmers seeds and 1%, 4% and 1% was in treated seeds. Germination %  
chilli was 64 and 93 in farmers seed and garlic tablet treated seed, respectively. Seedling diseases status of 
chilli were damping off (11%), tip over (9 %) and seedling blight (8%) in farmers seed while  in the garlic 
treated seeds were damping off (2 %), tip over (3 %) and seedling blight (1%). Garlic tablet was effective in 
reducing seedling diseases of brinjal, chilli and tomato as well as increased the germination percentage.  

Selection of effective material for biological soil disinfestations (BSD) against soil borne 
pathogens in a model experiment 
A model experiment of BSD using plastic pots (10 cm × 10 cm × 10 cm) with soil (700 g per pot) was carried 
out in the plant pathology laboratory of Regional Agricultural Research Station (RARS), Rahmatpur, Barisal 
during October-November 2013. The soil (sandy loam) was obtained from a field of the RARS, which was 
used for lentil and mungbean cultivation in the previous years. A total of nine treatments were arranged in a 
completely randomized design with three replications. The treatments included soil treated with mustard 
leaves, rice bran, wheat bran, neem leaf, mustard oil cake, cowdung, kitchen waste, and weeds, treated control 
(no biomass), and a non-treated soil. A group of soil borne fungi including Fusarium, Sclerotium, Rhizoctonia, 
etc. were identified from the field soil sample (1 g) through dilution plate technique in potato dextrose agar 
(PDA) media. The fungal cells were multiplied in PDA media and collected in distilled water (500 ml) and 
mixed thoroughly with the soil mass (about 20 kg). A total of 2100 g soil was treated with each biomass (15-
25 g/pot) including three replications. Finally, 700 g treated soil was inserted into each plastic pot and sealed 
tightly with lids to maintain strictly anaerobic conditions (avoiding penetration of oxygen). For the treated 
control soil, none of the plant materials or substances was incorporated. For all these pots, water (200 ml per 
pot) was added to provide reducing conditions in the soil. The pots were closed with lids tightly to avoid 
penetration of oxygen and incubated at 30oC for 14 days. After the treatment, the pots were opened by 
removing the lids and kept for a while to degas the soil. About 1 g soil sample was taken from each treatment 
condition and analyzed through dilution plate technique for enumerating the fungal population inside the 
treated soil. Fungal colonies were counted using the following formula- 
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Fungal count = Average no of colonies × dilution point (10nth) × 1/amounts of soil solution inoculated 
× 1/1-MC, where MC indicates moisture content 
For the non-treated control soil, the same amount of soil as for other treatments was kept in open condition. 
All treated and non-treated soil was inserted into perforated plastic bags and lentil as well as tomato seeds 
(no. of quality seeds, 12 and 6, respectively) were sown to observe the establishment of seedlings.  
The moisture content in the non treated soil was 27%, whereas the value increased for most of the 
treated pot soil (27-31%). For the non treated soil, the total fungal population was 5.02 × 106 CFU/g 
dry soil and almost the same amount was detected from the treated control and weeds-treated soil. All 
BSD-treated soils showed reduced number of fungal colonies as compared with the control. No fungal 
cells were detected from rice bran-, wheat bran-, and kitchen waste-treated soils. The results indicated 
that total fungal population declined after the BSD treatment.  
All these biomass not only suppresses the disease, but also provides organic matter into soil. Among the 
biomass tested, mustard plants, wheat bran, rice bran, neem leaf and kitchen waste seemed to effective BSD 
materials in suppressing the soil borne pathogens. In the further studies, the amount of biomass and 
incubation duration would be increased to achieve complete and effective suppression of the pathogens. 
BSD can be an effective and ecological method of controlling soil borne plant pathogens in context of 
Bangladesh. Among the biomass incorporated, mustard plants, wheat bran, rice bran, neem leaf and 
kitchen waste seemed to effective BSD materials in suppressing the pathogens.  

Application of biological soil disinfestation (BSD) for controlling wilt of tomato 
The experiment was carried out at the research field of Regional Agricultural Research Station, 
Rahmatpur, Barisal during late rabi season of 2013-14. The experimental site is located under the 
agro-ecological zone Ganges Tidal Floodplain (AEZ-13). The soil type is medium high land and soil 
texture is loamy. The plot size for each treatment was 2.0 × 3.0 m2. The number of treatments used in 
this experiment was six distributed in a randomized complete block design with three replications. The 
recommended doses of manures and fertilizers for tomato were incorporated into soil. The soil was 
treated with various plant biomass sources such as mustard plants @2kg/plot (TB), rice bran @750 
g/plot (TR), and kitchen wastes @ 2 kg/plot (TK) together with applying irrigation water and covering 
with black polythene to maintain strictly anaerobic condition in 25 December, 2013. The name of 
treatments excluding plant biomass was designated as TC (uncovered and no plant biomass) TNB 
(covered, no biomass and without irrigation), and TW (covered, no biomass and irrigated). For the 
treatments TB, TR, TK, TNB, and TW, anaerobic condition with plastic tarping was maintained for 
about 2 weeks. In the 06 January, 2014, holes were made at a spacing of 40 × 40 cm on the black 
polythene to degas the treated soil. Tomato seedlings (BARI Tamato-2) grown in the nursery bed were 
transplanted into the holes of the polythene sheet in 07 January. The total number of plants per plot 
was 28. All the pots were inspected regularly and intercultural operations such as watering, weeding 
and insect control were done as and when necessary. During establishment of the seedlings a lot of 
winged aphids were available in the tomato field, hence yellow traps (plastic bottle stained with yellow 
color and mobil oil) were set in the field to trap the insects. Staking was done in 08-10 February. The 
natural wilt disease incidence was recorded in all pots at 15 days interval. Finally disease incidence 
was calculated by the following formula: Disease incidence (%) = (Number of infected plants in each 
plot /Total number of tomato plants in each plot) × 100. Harvesting of tomato was done during 20 
March-22 April. The yield data was analyzed by MSTAT-C software. 
Natural incidence of wilt diseases (fungal and bacterial) was observed in the tomato plots. A smaller 
number of tomato plants were infected by the wilt disease in most of the plots. All BSD-treatments 
(TB, TR, TK) reduced the incidence to 90-99%, especially for the mustard-treatment (TB) the wilt 
incidence was only 1.2%. For the Brassica-treated soil, ITCs from the tissue damage of Brassica 
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leaves have been mentioned as the major causal factors to kill the pathogens. Apart from the function 
of glucosinolates, studies have demonstrated that the pesticidal activity of Brassica spp. is likely due 
to other factors such as releasing of aldehydes, acids and other sulfur- and nitrogen-containing 
compounds during plant growth or biomass decomposition in soil.  
For the treatment TW, covering with sheets reduced the disease incidence as compared with TC and 
TNB. A moderately reduced condition might develop in the soil during the treatment and enhance the 
suppression of the soil pathogens. In the further study, we should measure redox potential of the 
treated soil and apply disease pressure before applying the treatments for confirmation of the 
potentiality of BSD in suppressing the disease. 
When considering marketable yield, all polythene covered soil including biomass-treated soil resulted 
significant increase of tomato yield as compared with uncovered soil (TC). Among the treatments, 
mustard-treated soil (TB) showed the highest yield (63.73 t/ha) followed by TR and TW. The number 
of fruits also increased in those treatments.  However, the treatment TC (uncovered and no plant 
biomass) gave the lowest yield of tomato. The increased yield performances of tomato in the BSD-
treated fields (TB and TR) might be attributed to the suppression of wilt disease, conservation of soil 
moisture, effective control of weeds and addition of fresh biomass or organic matter in soil. The 
kitchen waste BSD-treatment (TK) showed comparatively lower yield potential among the polythene 
covered treatments. The decomposition of biomass seemed to be incomplete due to short incubation 
periods (11 days). The amounts of plant biomass incorporated as well as incubation period would be 
increased in the further experiments. For the polythene covered soils TW and TNB, the suppression of 
weeds and moisture conservation might play important role in increasing the yield.  
Application of BSD suppresses the soil borne diseases in the field and increased yield of tomato 
significantly. Among the BSD-treatments, the incorporation of mustard seems to be best in 
suppressing the diseases.  

Study on the interaction effect of planting time and spray schedule with different fungicides on 
development of Stemphylium blight of lentil 
This experiment was conducted at Regional Agricultural Research Station, Jessore during rabi 2013-
14. The experiment was laid out in a Split plot design with three main block, with three main plot and 
four subplot in each block. Unit plot size were 5m x 5.2m and 2m x 2.1m for main and sub plot 
respectively. The plot to plot and block to block distance was 1m and 1.5m respectively. Four planting 
time were applied as main plot treatment such as MP1=12th November, MP2=27th November, 
MP3=11th December and MP4=27th December. On the other hand, four spray schedule were placed as 
subplot treatment in each main plot, as SP1=40 DAS, SP2=50 DAS, SP3=60 DAS and SP4=70 DAS. 
Control was placed as a main plot treatment as MP5, where four planting time used in each unit plot 
without any spray of fungicides. BARI masur1 used as experimental material. Fertilizer and other 
intercultural operations were applied as per recommendation by PRC, BARI. Stemphylium blight was 
rated on a 0-5 scoring scale  where,  0= no infection (HR), 1= few scattered leaf infection but no twig 
blighted (MR), 2= 5-10% leaf infected and or few scattered twig blighted (MR),3=11-20% leaflet 
infected and /or 1-5% twigs blighted (MS), 4=21-50% leaflet infected and /or 6-10% twigs blighted 
(S) and 5=above 51% leaflet infected and /or more than 10% twigs blighted (HS). Data on yield 
contributing characters such as plant hight, number of branches per plant, number of pods per plant 
and finally yield were taken.  
The highest disease score was (4.75) obtained from the 12th November (MP1) planted plots and this 
was statistically similar with MP2 (planting date 27th November 13) and control (MP5). Interestingly 
MP4 (planting date 26/12/13) gave the lowest disease scale (2.08). In case of yield and yield 
contributing character MP1 plots performed the best results such as 152.3 pods/5plant, 12.80 gm in 
1000 seed weight and .89 kg yield/plot with  2.13 ton as yield/ha. Effect of different spray dates (sub 
plot factor) on disease and yield of lentil are presents in Table 2. Plots sprayed at 40 and 60 DAS 
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performed highest stemphylium score (3.80), whereas no. of pods/5plant (89.73) was highest in SP1 
but  1000 seed weight (11.27g) and yield/plot (.52kg) as well as yield in ha (1.24 t/ha)  were  best in 
SP2. The interaction effect of planting date and stray schedule in BARImasur1 was presents in Table 
3.The lowest stemphylium score was 2.00, was observed from MP4 (sowing date at 26th December 
2013) with SP1, SP2, SP4 (40DAS, 50DAS and 70DAS respectively) which were statistically similar 
with those of MP4 x SP3 (2.33), Mp3 x SP2 (2.67) and Control x SP4 (2.33) plots. The highest score 
(5) recorded from MP1 x SP1, MP1 x SP2, Control x SP1 and Control x SP2. The highest 1000 seed 
weight was performed by MP1 x SP1 plot (15.79gm), and the lowest was in MP5 x SP4 (8.35gm). In 
case of yield per plot, the highest result was .97 kg observed in MP1 x SP2 plot. Finally 2.32 ton/ha 
was the highest yield calculated in MP1 x SP2. 
The study revealed that MP1XSP2 (sowing date 12th November X spray at 50 DAS) has significant 
effect in increasing yield on lentil with  controlling  stemphylium disease (such as sowing date at 26th 
December 2013 X spray at 40DAS, 50DAS and 70DAS)  in field condition.  

Management of leaf blight (grey leaf spot) disease of bay leaf 
This experiment was conducted at Spices Research Centre, Bogra during September, 2013 to May, 2014, to 
find out the effective management practice against leaf blight disease of bay leaf. For this, twenty four small 
sized (about 3-4 years old) bay leaf plants were selected. All treatments were replicated three times is 
randomized complete block design. Eight management practice viz., T1: 5% water extract of eucalyptus 
leaves; T2: Tilt-250 EC @ 0.1% (Propiconazole); T3:Combi-2 @ 0.1% (15% Propiconazole + 15% 
Difenoconazole); T4 : Bavistin @0.1% (Carbendazim); T5 : Sunvit @ 0.5% (Copper Oxychloride); T6 : 
Nativo @ 0.05% (trifloxystrobin 25%+Tebuconazole50%); T7: Tilt-250 EC @ 0.1% (Propiconazole) + top 
dressing of MoP (200 g/pant) and  T8 : Control were included in this study. Fungicides and botanical were 
sprayed 4 times at an interval of 15 days, started from disease initiation. MoP (200 g/pant) was applied only 
one time during 1st spray with Tilt 250 EC. The land was fertilized with cow dung 10 kg/plant, and 
N138P80K175S35  g/plant. The cowdung, P, K, one half of N and sulfur were applied as basal dose during 01 
September, 2013. Three irrigation were applied on 04 September, 04 November and 05 December, 2013. 
Rest of N was applied at 25 days after 1st application as side dress. Data were recorded from five randomly 
selected twigs of each selected plants at 15 days interval after application of treatment.  Data were recorded 
on number of diseases leaves/twig, number of fresh leaves/twig, percent disease incidence/twig, percent 
disease incidence/plant, percent leaf area disease were recorded. Yield data was not recorded due to 3-4 
years age (i.e. immature) bay leaf plant which was selected for this study.  
Different fungicides/ management practice had significant effect on number of diseased leaves/twig, 
number fresh leaves/twig, percent disease incidence/twig, percent disease incidence/plant and percent leaf 
area diseased. The lowest (24.08) number of diseased leaves/twig was recorded in T7  {Tilt50 EC @ 0.1% 
(Propiconazole) + top dressing of MoP (200 g/pant)} which was followed by Tilt treated plantt (33.59) and 
the highest (100.20) number of diseased leaves/twig was recorded in control plant.The maximum (187.6) 
number of fresh leaves was recorded from T7 treated plant while the  minimum (60.71) number was found 
in control plant. The highest (62.60 %) disease incidence/twig was found in control plant and the lowest 
(11.42 %) disease incidence/twig was found in T7 treated plant which was followed by Tilt (16.25 %) 
treated plant. The highest (36.89%) disease incidence/plant was recorded in control plant while the lowest 
(16.00 %) disease incidence/plant was recorded in Tilt treated plant which was followed by T7 (16.44%) 
treated plant. The highest (34.99 %) leaf area diseased was recorded in control plant while the lowest (8.54 
%) leaf area diseased was recorded in Tilt treated plant which was followed by T7 (9.87 %) treated plant.   
From the above study, it was revealed that four times foliar spray with Tilt-250 EC at 15 days interval 
and top dressing of MoP (200 g/plant) during spray showed better performance against leaf blight 
(grey leaf spot))disease of bay leaf followed by Tilt-250 EC spray.  
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Development of disease management package for lentil 
This experiment was conducted at Regional Agricultural Research Station, Jessore during rabi 2013-14. 
The experiment was laid out in a Split-split plot design with three main block, where main plot was 10m x 
5m. Each main plot was then divided into two subplot (SP1) 2m x 10m, wheras each subplot devided into 
three sub-sub plot (SP2) 3mX2m. The unit plot to plot distance was 50cm and 1.5m block to block distance. 
Four soil treating material were applied at the main plot treatment such as; M1=Poultry litter (5t/ha), M2= 
Cowdung (15 t/ha), M3= Mustard Oil cake (1 t/ha) and M4=Trichocompost (3 t/ha). On the other hand two 
seedling spray material were placed as subplot treatment in each main plot; S1= Provax (2gm/l) and S2= 
Bavistin (2.5gm/l). Finally three chemical fungicides to were used to control the stemphylium disease in 
each unit plot; P1=Secure, P2=Companion and P3=Rovral.  Control was placed as a mainplot treatment as 
T5, without any treatment. PL, CD and MOC were applied to the soil before 21 days of seed sowing for 
proper decomposition in to the soil and Trichocompost was applied 3 days before sowing. Bavistin and 
Provax sprayed to the root zone after 15 days of seedling germination, 3 times at 15 days interval. Secure, 
Companion and Rovral were sprayed after the first appearance of the disease symptom of stemphylium 
blight. BARI masur1 was used as experimental material. Plants were allowed to grown with necessary 
fertilizer and other intercultural operations as recommended by PRC, BARI. During the growing period the 
plots were inspected regularly to record the incidence of foot and root rot disease from seedling to maturity 
stage of the plant. Dead plants were removed after counting. Stemphylium blight was rated on a 0-5 scoring 
scale. The rating scale was explained as 0= no infection (HR), 1= few scattered leaf infection but no twig 
blighted (MR), 2= 5-10% leaf infected and or few scattered twig blighted (MR),3=11-20% leaflet infected 
and /or 1-5% twigs blighted (MS), 4=21-50% leaflet infected and /or 6-10% twigs blighted (S) and 5=above 
51% leaflet infected and /or more than 10% twigs blighted (HS). Data on yield contributing characters such 
as plant hight, number of branches per plant, number of pods per plant and finally yield were taken. 
The highest no. of dead plant (114.7) was obtained from M5 (control plot), whereas the lowest (21.47) 
was recorded from M2 X S1 X P1 (CD X P X S) treated plot. Several plots and all the control plots 
showed highest stemphylium. The highest 1000 seed weight was 16.90 gm obtained from M1 X S1 X 
P2 (PL X P X C) treated plot, and one control plot performed the lowest 1000 seed weight (8.83 gm). 
Significantly higher pod was observed from M1XS1XP2 (PL X P X C) treated plot (100.7) and it was 
statistically similar with M2 X S2 X P1 (CD X B X S) treated plot (16.19 gm), whereas control plot 
performed the lowest result. Finally M1 X S1 X P2 (PL X P X C) treated plot performed the best result 
in yield per plot (1.04 kg) as well as yield in ton per hectare (1.73 t/ha), which were statistically similar 
with PL X P X S, PL X B X S,  CD X P X S,  CD X B X S,  TCC X B X S,  MOC X B X S  and MOC 
X B X C treated plot. 

Development of IDM package for controlling the rhizome rot disease of ginger 
Three experiments were conducted at Gazipur, Bogra and Ramgarh during 2013-14 cropping season to 
standardize the control measure for rhizome rot. The trials were laid out following RCBD with three 
replications. The treatments were T1= Mustard oil cake (300kg/ha), T2= Poultry refuge (5t/ha), T3= 
Stable Bleaching Powder (SBP) @ 20kg/ha, T4= Seed treatment with Chlorox (10.0)%, T5= Bavistin 
seed treatment + 2 times soil drenching with Bavistin, T6= Ridomil seed treatment + 2 times soil 
drenching with Ridomil, T7= Seed treatment with Chlorox, 10% + Soil treatment with SBP (20kg/ha) 
+ Soil drenching, T7= Seed treatment with Chlorox, 10% + Soil treatment with SBP (20kg/ha) + Soil 
drenching with Chlorox & Ridomil alternately for 5 times and T8= Untreated control 
The germination of ginger was found ranging from 80-97% under different treatment at various 
locations. The highest germination (97)% was recorded at Bogra in treatment where Seed treatment 
with Chlorox (10)% and the lowest germination 86% was found in untreated control treatment.  
Similar result was obtained for Gazipur location also. However, in Ramgarh, the germination was 
found lower than Bogra and Gazipur.  
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The disease incidence was found significantly reduced in all treatments over control. The highest 
disease incidence ranged from 50-62 % was recorded in untreated control whereas it was the lowest 
ranged from 6-7%. in the treatment where seed treatment with Chlorox (10)% + Soil treatment with 
stable bleaching powder, 20kg/ha + Soil drenching with Chlorox and Ridomil alternately for 5 times 
were applied in all locations. The highest yield was 24.70 t/ha recorded in package treatment-in the 
same treatment where disease incidence was the lowest in Bogra location and followed by Gazipur 
(22.80 t/ha) and 22.50 t/ha at Bogra and Gazipur in the treatment where Seed treated with Chlorox 
(10)%.  The lowest yield 5.93 t/ha observed at Gazipur and 6.53 t/ha at Bogra in the control treatment.  
 The result of the present study indicated that combined application of seed treatment with Chlorox (10.0%) 
+ Soil treatment with Stable Bleaching Powder (20kg/ha) + Soil drenching with Chlorox & Ridomil 
alternately for 5 times gave good control of rhizome rot disease as well as increased yield of ginger.  

Integrated management of wilt complex of banana  
The experiment was conducted at RARS, Ishwardi, Pabna during 2012-14. The unit plot size was 4.0 m X 
4.0 m and plant spacing was 2.0 m X 2.0 m. The experiment was carried out following Randomized 
Complete Block Design with three replications. The test variety of banana was Sabri.  Nine treatments were 
T1 = Banana sucker dipped in 0.2% Bavistin solution for 45 minutes before planting + Pit soil drenching 
with Bavistin @ 0.2%, T2 = Soil application with Mustard Oil Cake @ 400 kg/ha, T3 = Soil application 
with Neem Oil Cake @ 400 kg/ha, T4 = Soil application with Furadan 5 G @ 60 kg/ha, T5 = Soil drenching 
with Actara 25 WG @ 0.05%, T6 = Soil application with Bleaching powder @ 20 kg/ha, T7 = T1 + T2+ T4, 
T8 = T1+T3+T4 and T9= Control.  Fertilizers and manures were applied as per recommendation. The suckers 
of banana were planted on January 10, 2013.  The crop was harvested from January 12, 2014 to April 10, 
2014. Data were recorded on disease incidence, plant height, wt. of bunch, No. of hands/bunch, no. of 
fingers/bunch, length of finger and yield (kg/ha).  
The incidence of wilt ranged from 8.33 to 33.33 % and differed significantly among the integrated 
management approaches.The lowest incidence was recorded in T8 (Bavistin + Neem oil cake + 
Furadan 5 G) whereas  the highest incidence (33.33 %) was in control. The highest disease reduction 
over control (75.00 %) was found in T8 (Bavistin + Neem oil cake + Furadan 5 G) and the lowest 
(24.99 %) was found from Soil application with T3 (Neem Oil Cake @ 400 kg/ha) and Soil drenching 
with T5 (Actara 25 WG @ 0.05%) treated plots. 
Treatments showed significant effect on wt of bunch, no. of hands/ Bunch and no. of fingers/bunch 
and yield. The highest wt of bunch, no. of hands/bunch and no. of fingers/bunch were recorded in T8 
and the lowest were found in control. The yield ranged from 23.33 to 28.36 t/ha, where the highest 
yield was recorded in T8 and the lowest was obtained from control.  

Integrated management of post harvest anthracnose and stem-end rot of mango 
A field trial was conducted in RCBD with three replications at the Regional Horticulture Research 
Station, Chapai Nawabganj during May to June 2013 to observe the effect of different treatments to 
control the post-harvest disease particularly anthracnose and stem-end rot of mango fruits in a integrated 
manner. Randomly selected 21 fruits were harvested at full maturity from each treatment. Harvested 
treated fruits along with the untreated control were allowed to ripe in natural condition at room 
temperature (27-340C).  
The development of anthracnose and stem-end rot on the harvested fruit were  recorded 5  and 8 days after 
harvest following a standard severity scale (0-5). Percent disease index (PDI) will be measured from 
percent fruit area covered by the disease. To evaluate the effectiveness of the chemicals, the severity of 
diseases was measured by calculating the percent disease index (PDI). 
T1 = Pre-harvest spraying with Bavistin DF, T2 = Post-harvest dipping with Bavistin DF, T3 = T1 + T2, 
T4 = Dipping with Alum, T5 = T1 + T4, T6 = Harvesting with 1 inch stalk, T7 = T1 + T6, T8 = T2 + T6, 
T9 = Treated with hot water at 550 C temp. for 5 minutes and T0 = Control. 
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All the treatments under investigation reduced both the incidence and severity of anthracnose at different 
levels compared to control but none of them was able to completely protect the disease. After eight days of 
harvest, the lowest (33.33 %) incidence of anthracnose was recorded in mango fruits T3, T7, T8 and T9 
which were statistically identical with T1, T2 and T6,. Other treatments showed little effect in 
controlling the incidence of the disease. In case of severity and disease reduction of anthracnose, the 
lowest (10.47 %) severity as well as the highest disease control (85.34 %) was recorded in  fruits  T7 
and T8 which was followed by T9 (12.37 and 82.68%), T3, (13.33 and 81.34%),  and T2, & T6 (15.24 % 
and 78.67%)  respectively after eight days of harvesting. The highest incidence and severity of the 
disease was always noted in fruits from To    i.e. control.  
Almost all the treatments showed significant effect on the development of stem-end rot of mango fruit 
compared to control after eight days of harvesting. However, after eight days of harvesting the lowest 
incidence (4.76%) was noted from T2, T3 and T9 followed by T1, T5 and T4. Mangoes in T6, T7 and T8 
were free from stem-end rot infection up to eight days of harvesting. 
The study revealed that significantly the highest disease reduction was observed in integrated approach 
with Bavistin DF and harvesting with one inch stalk.  

Integrated management of anthracnose disease of guava  
The experiment was conducted at Regional Agricultural Research Station, Rahmatpur, and Barisal 
during 2012-2013 and 2013-14. The design was RCB having 3 replications. The varieties were 
kazipayara and local. There were 7 treatments namely; Pruning, Fertilizer (NPK-230-240-300 g/plant), 
Pruning + Fertilizer, Pruning + Fertilizer + Single Spray of Bavistin DF (Carbendazim) @0.1%, 
Pruning + Fertilizer + Double Spray of Bavistin DF (Carbendazim) @ 0.1%, Pruning + Fertilizer + 
Triple Spray of Bavistin DF (Carbendazim) @ 0.1% and control. Pruning was done after fruit harvest 
during September – October and fertilizer was applied three installments, February, May and 
September.  Single spray was given before flowering. Double spray was done before flowering and 
after 15 days of flowering. Triple sprays were given at an interval of 15 days while the first one was 
applied just at before flowering. Disease data were recorded by using 0-5 rating scale. Percent Disease 
Data (PDI) was computed from the final data. Yield and yield contributing characters were recorded 
and analyzed statistically.  
Results revealed that the percent disease index (PDI) was the lowest (17.55 % and 12.20 %) in 
Fertilizer(NPK-230-240-300 g/plant) +Pruning + Triple Spray of Bavistin (0.1%) combination treated 
plot followed by Fertilizer (NPK-230-240-300 g/plant) +Pruning + Double Spray of Bavistin (0.1%) 
i.e. 27.87 % and 19.40 %. The highest PDI (71.09 % and 65.22 %) was observed in control treated 
plants for both years.  All the treatment had significant effect over the control in respect of disease 
control. Fertilizer (NPK-230-240-300 g/plant) +Pruning + Triple Spray of Bavistin (0.1%) 
combination performed the best in reducing basiase & increasing yield of guava.  
A combination of Pruning + Fertilizer (NPK-230-240-300 g/plant) + Triple Spray of Bavistin (0.1%) 
can effectively controled the anthracnose disease of guava in Barisal. 

Integrated Management of Betel vine Diseases 
The experiment was conducted at Regional Agricultural Research Station, Rahmatpur, and Barisal during 
2013-2014. The design was RCB having 3 replications. Variety was used BARI Pan-1& 2. Sizes of the 
plots were 3.0m x 2.0m. The experiment was conducted under natural condition. Recommended doses of 
fertilizers (Urea 180 kg, TSP 150 kg, MoP 36kg, Zypsum 50 kg and Zincsulphate 15 kg per hectare) were 
used. The nine treatments including control were viz. (1) Mustard oil cake (6 t/ha)+Provax-200 WP 
(0.2%)+ Ridomil Gold MZ 68 WG (Mancozeb + Metalexyl) @ 0.2%, (2) Mustard oil cake (6 t/ha)+ Natibo 
75 WG (Tebuconazole + Trofloxystobin) @ 0.4%+ Secure 600 WG (Fenamidone+ Mancozeb) @ 0.1%, 
(3) Mustard oil cake (6 t/ha)+Provax-200 WP (0.2%)+ Bavistin DF (Carbendazim) @ 0.1%, (4) Mustard 
oil cake (6 t/ha)+Provax-200 WP (0.2%)+ Aimcozim (Carbendazim) @ 0.2%, (5) Mustard oil cake (6 
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t/ha)+Provax-200 WP (0.2%)+ Amistar Top 325 SC (Azoxystrobin +Difenoconazole)@ 0.1%, (6) Mustard 
oil cake (6 t/ha)+ Cupravit 50 WP (Copper Hydroxide) @ (0.1%)+ Neoben 72 WP (Mancozeb + 
Metalexyl) @ 0.2%, (7) Mustard oil cake (6 t/ha)+Provax-200 WP (0.2%)+ Tilt (Propiconazole) @ 0.05% 
and (8) Mustard oil cake (6 t/ha)+Provax-200 WP (0.2%)+ Neem leaf extract (1:1). Three sprays were 
given at an interval of 15 days while the first one was applied just at the appearance of first disease 
symptom. Disease data were recorded before every spray using 0-5 rating scale given by Goswami et al 
(2002). Percent disease index (PDI) was computed from the final data.  
Among the treatments Mustard oil cake (6 t/ha)+Provax-200(0.2%)+ Ridomil Gold(0.2%) showed the 
lowest PDI (9.33 %) in leaf spot and vine rot (6.45 %) disease management and highest in control plot 
(54.41% and 28.51%, respectively). Statistically similar PDI (10.45 %, 11.00 % and 11.78%, 
respectively) were also observed in Mustard oil cake (6 t/ha) + Natibo (0.4%) + Secure (0.1%), 
Mustard oil cake (6 t/ha) +Provax-200(0.2%) + Bavistin (0.1%) and Mustard oil cake (6 t/ha) 
+Provax-200(0.2%) + Aimcozim (0.2%) simultaneously, treated plots. But the highest yield (3.65 
t/ha), weight of leaf per plot (2.19 kg), harvested leaf per plot (735) and maximum length of vine 
(368.30 cm) was observed in Mustard oil cake (6 t/ha)+Provax-200(0.2%)+ Ridomil Gold(0.2%) 
treated plots. The lowest yield (1.22 t/ha), weight of leaf per plot (0.73kg), harvested leaf per plot 
(379) and minimum length of vine (231.0cm) was obtained from control plots.  
It was found that Mustard oil cake (6 t/ha)+Provax-200(0.2%)+ Ridomil Gold (0.2%) effectively control 
the leaf spot and vine rot disease of betel vine and the yield and contributing character i.e. length of vine 
(cm), Harvested leaves/plot, weight of leaves per plot (kg) was also found highest from this treatment. 

Integrated management of stem rot in Sesame 
The experiment was conducted at Regional Agricultural Research Station, Rahmatpur, Barisal during 
2013-2014. The design was RCB having 3 replications. Variety was used BARI Til-4. Sizes of the 
plots were 5.0m x 2.25m. The experiment was conducted under natural infection condition. 
Recommended doses of fertilizers (Urea 125 kg, TSP 150 kg, MoP 50kg, Zypsum 110 kg and 
Zincsulphate 5 kg, Boric acid 10 kg per hectare) were used. The ten treatments including control were 
viz. (1)  Bavistin DF (Carbendazim) @ 0.1% + Dithane M-45(Mancozeb) @ 0.2%, (2) Natibo 75 WG 
(Tebuconazole+Trofloxystobin) @ 0.2%, (3) Ridomil gold MZ 68 WG (Mancozeb + Metalexyl) @ 
0.2%, (4) Secure 600 WG (Fenamidone+ Mancozeb) @ 0.1%, (5) Score (Difenoconazole) @ 0.1%, 
(6) Aimstar Top . 325 SC (Azoxystrobin +Difenoconazole) @ 0.1%, (7) Neoben 72 WP (Mancozeb + 
Metalexyl) @ 0.1%, (8) Neem leaf extract (1:1) and Trichoderma harzanium. Two sprays were given 
at an interval of 30 and 45 days after sowing of seeds. In general the seeds were treated with Provax- 
200 WP (0.2 %) except control, Neem leaf extract and Trichoderma harzanium. Disease data were 
recorded before every spray using 0-4 rating scale given by Rahman and Rashid et al (2008). Percent 
disease index (PDI) was computed from the final data.  
Among the treatments Provax-200 WP (0.2%) + Bavistin (0.1%) + Dithane M-45(0.2%) showed the 
lowest PDI (11.00 %) in stem rot disease management and highest in control plot (48.92 %). 
Statistically similar PDI (14.15 %) was also observed in Provax-200 (0.2%) + Secure (0.1%) treated 
plots. The highest yield (1239 kg/ha), plant population /m2 (63.02) and maximum number of pods per 
plant (80) was observed in Provax-200 (0.2%) + Bavistin (0.1%) + Dithane M-45(0.2%) treated plots. 
The lowest yield (792 kg/ha), plant population /m2 (33.10) and maximum number of pods per plant 
(67.07) was obtained from control plots.  
Seed treatment with Provax-200 @ 0.2% and two sprays of  Bavistin (0.1%) + Dithane M-45(0.2%) at 
30 DAS and 45 DAS can effectively control the stem rot disease in Sesame. 

Survey on diseases associated with rhizome rot of ginger 
Six districts were selected where ginger cultivation and production was found to be higher compared to 
other places.  Two Upazila were selected from each district and two villages were surveyed in each Upazila. 
Five farmers fields were randomly selected from each village. A total of 20 farmers fields were surveyed in 
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each district and finally 1200 samples have been collected. Rhizome rot infected samples were collected 
randomly from each field and kept separately in polythene bags with proper leveling with address and date. 
Marketed rhizomes served as pilai was collected from these selected areas in June. Microorganisms 
associated with rhizome rot were isolated and identified following standard method in the laboratory from 
field and marketed rizomes. The diseased samples of ginger were washed under tap water and cut into small 
pieces. All the diseased samples were tested in six different growth media viz. Oat Meal Agar, V8 Juice 
Agar, Corn Meal Agar, Potato Dextrose Agar, Water Agar, Malt extract and TZC (Tetrazolium chloride)  
for isolation of pathogens (Fungi and bacteria) associated with rhizome rot diseased samples.  Bacterial 
streaming was also used for bacteria isolation. The petridishes containing diseased samples were incubated 
at 25 ±10 C for 7 days in incubator. After 7 days all the petridishes were examined first under 
Steriomicroscope and then under compound microscope. The pathogen were identified following the key 
books of Zillnisky (1983) and Mathur and Kongsdal (2003). Investigation of pilai (mother seed rhizome) 
was done 45 days after seed sown. The samples were collected fron Nilphamari, Rangpur, Bogra, Tangail, 
Gazipur & Khagrachari and investigated the pathogens such as fungi & bacteria during July 2013. 
It was observed that the incidence of Rhizome rot ranged from 52 to 68% in different districts. The 
highest incidence was observed in Tangail (68%) followed by Khagrachari (65) and Nilphamari 
(64%). The lowest disease incidence was found in Gazipur (52%). 

Isolation of pathogens 
Investigation made in the laboratory for pathogens from rhizome rot samples showed that 3 fungal 
pathogens viz. Pythium aphanidermatum, Fusarium oxysporum and Sclerotium rolfsii; and a 
bacterium-Ralstonia solanacearum were detected from the collected samples. Pythium spp. proved to 
be most predominant pathogen among the rhizome rot pathogens. 
Next predominant pathogen was Fusarium sp.; Sclerotium rolfsii and Ralstonia solanacearum. The 
results indicate that several pathogens are involved to cause rhizome rot of zinger. 
The result revealed that Pythium caused maximum rhizome rot incidence in Khagrachari (52.00%), 
followed by Tangail (46.00%), Nilphamari (41.00%) and Bogra (44.00%). The pathogen caused the 
lowest infection in Rangpur district (35.00%). The highest (26.00%) infection of Fusarium was observed 
in Tangail district followed by 25.00% Nilphamari and Rangpur while the lowest infection was found in 
Khagrachari and Bogra. The incidence of Sclerotium varied from 9.00-23.00% rhizomes in five districts. 
The pathogen caused the highest 23.00% infection in Khagrachari while only 9.00% rhizome infection 
was observed in Rangpur. The bacterium- Ralstonia solanacearum was also found in some collected 
ginger samples. The highest 15.00% association of bacteria was found in Rangpur followed by 12.00% 
in Nilphamari and 11.00% in Bogra. The bacterial incidence was the lowest 7.00% in Khagrachari may 
be due to non-stagnant of water in the field than the plain land during rainy season. 
The incidence of Ralstonia solanacearum- wilt causing bacterium from pilai (mother seed rhizome) of 
ginger at different locations ranges from 40.0-67.0%. The highest infection 67.0 % found in Madhupur 
followed by 55.0 % in Nilphamri and the lowest (40.0%) incidence recorded in Gazipur preceded by 
45.0 % at Bogra during 2013-14 cropping season.  This result indicated that selection of disease-free 
seed rhizome during planting is essential and be the most important criteria to reduce rhizome rot as 
well as increase yield of ginger. 

Survey of major diseases of some selected crops 
The survey work was conducted in the farmer’s field at Ishurdi, Pabna region during October 13 to March 
2014. The incidence and severity of different disease were recorded. Disease assessments were done in 10 
locations of the region. In every location 10 fruit plants and 3vegetables, pulses and oil crops field were 
evaluated. Diseases were recorded in Rabi seasons both on leaf and fruit. Disease assessment was made in 
three unit area (100 plants from each vegetable pulses and oil crop field and 10 plants from each orchard) 
selected randomly. In every unit area total numbers of diseased plant along with number of corresponding 
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healthy plants were counted separately. The results were expressed in percentage. The disease severity was 
graded as low (up to 10%), medium (up to 30%) and high (more than 40%) intensity. Data were collected at 
the seedling, growing and maturity stages of plant growth in case of vegetables and existing stage of the 
fruit plant in the orchard. The standard plant disease survey sheet was used to collect different information 
about the crop (vegetables, pulses, oil crop and fruit plant) and corresponding disease. 
Incidence and severity was the tools for measuring the disease. It was observed that in Rabi season 
vegetables, pulses and oil crops were prominent in every surveyed area and fruits were less. Different 
types of disease were found in the surveyed area. Leaf blight of bottle gourd, late blight of potato, 
alternaria leaf blight  of cauliflower, virus disease of tomato and bean, stemphyllium blight of lentil, 
foot and root rot of lentil, BGM  of chick pea, alternaria leaf blight of mustard, white mold of 
sunflower , sigatoka of banana, panama of banana, anthracnose of guava, leaf spot of ltchi is major and 
little leaf of brinjal, wilt of tomato, foot rot of okra, rust of pea, white mold of mustard, black leaf spot 
of jujube  were found as minor diseases at Ishurdi, Pabna during 2014. 

Screening of tomato vars/lines against root-knot nematode  
The experiment was conducted in the root-knot nematode sick bed nursery of Plant Pathology Division of 
BARI, Gazipur during 2013-14 cropping season. A total 23 vars. /line including BARI released popular 
varieties were used. Data on plant height (cm), plant weight (gm), root length (cm) and root weight (g) were 
collected 70 days after seedling transplanting. Gall index was recorded according to 0-10 scale. 
Results indicated that none of the tomato variety or line showed resistant reaction on root-knot nematode. Most 
of the tomato varieties/lines were found moderately resistant, moderately susceptible to susceptible against root-
knot nematode.  Seven vars./lines viz. BARI tomato-1, BARI tomato-6, BARI tomato-8, VRT-005, VRT-006, 
LE-9 and GBT-053 showed moderately resistant to root knot nematode. Eight vars./line showed moderately 
susceptible and rest of the vars./line showed susceptible reaction to root knot nematode disease.  

Yield loss assessment of onion due to root-knot nematode Meloidogyne incognita infestation 
A pot experiment was conducted during Rabi 2012-13, in the pot house of Plant Pathlogy Division BARI, 
Gazipur. Sterilized soil was used and each pot received 5 kg of soil. Five different level of preplant root 
knot nematode inoculums density were used which considered as  treatment viz. i) Control (no nematode 
inoculums), ii) Inoculum density 2 g/kg soil, iii) Inoculum density 4 g/kg soil, iv) Inoculum density 6 g/kg 
soil, v) Inoculum density 8 g/kg soil, vi) Inoculum density 10 g/kg soil. The root knot nematode M. 
incognita infested chopped galled roots of tomato was used as a pre-plant nematode inoculums.  The pot 
soils were inoculated with severely infected chopped galled roots of tomato @ 2, 4, 6, 8, 10 g/kg soil which 
consider as a pre-plant root knot nematode inculum density.  The experiment was laid out in a completely 
randomized design (CRD) with 4 replications. Forty five days old onion seedlings CV. Bari piraz-4, grown 
on sterilized soils was transplanted and each pot received 5 seedlings. All intercultural operation such as 
fertilizers application, weeding and irrigation were done as per standard recommendation. After 120 days of 
transplanting, all plants from each pot were uprooted carefully without disturb the root system to collect the 
data. Gall index following 0-10 scale and yield were recorded. 
Results of the present study indicated that onion bulb yield is decreased as the increased of nematode 
population except inoculums density 6 g/kg and 10 g/kg soil where less yield reduction of bulb was 
observed. Bulb weight was reduced by 20.02 to 30.35% when soils were inoculated with 2 to 10 g/kg 
soil of root knot nematode infested chopped gall roots of tomato. The maximum yield reduction 
30.35% was observed when initial nematode inoculums density 8 g/kg soil was used followed by pre-
plant nematode inoculums density 4 g/kg, 10 g/kg and 2 g/kg of soil of chopped gall roots of tomato, 
respectively were used. The minimum yield reduction 20.02%  was recorded when 6 g/kg inoculums of 
soil of chopped gall roots of tomato were used. From the study it was observed that onion bulb yield 
(g/bulb) was related to the root knot nematode disease severity which indicated that increased the root 
knot disease severity resulted decreased the bulb yield as a results increased the yield reduction.  
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Efficacy of organic soil amendments and a nematicide for management of root-knot nematode 
Meloidogyne spp. of onion 
The experiment was conducted during Rabi 2013-14, in the field of Plant Pathlogy Division BARI, 
Gazipur. There was 8 treatments namely i) Furadan (F) 5G @ 45 kg/ha, ii) Poultry refuse @ 5 t/ha iii) 
Mustard oilcake @ 600 kg/ha, iv) Rice bran @ 3 t/ha, v) Saw dust @ 3 t/ha, vi) Tricho-compost-1 @3 
t/ha and vii) Tricho-compost-2 @3 t/ha viii) Control. The experiment was laid out in a randomized 
complete block design with 3 replications. The soils were inoculated with severely infected galled 
chopped roots of tomato infected by Meloidogyne incognita. The unit plot size 3m x 2.5m keeping 1m 
distance from plot to plot. Plant to plant distance was 10 cm and line to line distance 15 cm. All the 
organic materials except poultry refuse and mustard oilcake were applied two days before 
transplanting of seedling. Poultry refuse and mustard oilcake was applied 21 days before seedling 
transplanting.  After application, the organic materials were properly mixed with the soil and kept 
moist for proper decomposition.  Furadan 5G was added at the time of seedling transplanting. Forty 
five days old onion seedlings cv. Taherpuri grown on sterilized soils was transplanted. All intercultural 
operation was done as per recommendation. Data on plant height, plant weight, root length and yield 
were recorded. Gall index was recorded after final harvesting of onion according to 0-10 scale. 
Results indicated that all the treatments had significant effect on the reduction of root-knot disease, 
increasing plant growth and yield of onion. All the treatments significantly reduced the root knot 
disease severity compared to control. The maximum average gall index value 2.73 was recorded from 
the control. The minimum average gall index value ranges from 1.07 to 1.20 were recorded from the 
treatments when organic soil amendments and Tricho-composts were applied (Table 1) which also 
significantly lower than other treatments including Furadan 5G application where gall index value 
range from 1.47 to 1.60. Higher plant growth in terms of plant height and weight and root length was 
recorded from the treatments where poultry refuse, Tricho-composts were applied and the lowest plant 
growth was observed from control treatment. Soils amendments with rice husk and saw dust were 
found to be less effect on the growth of onion plant. The maximum yield was recorded when poultry 
refuse, mustard oilcake and Tricho-composts were applied and the yield was minimum in control. Soil 
amendment with Tricho-compost-2 gave 33.76% higher yield compared to control followed by soil 
amendment with poultry refuse, Tricho-compost-1, mustard oilcake and Furadan 5G which caused 
33.38%, 32.06%, 24.39% and 23.57% higher yield, respectively compared to control. Application of 
rice husk and saw dust achieved 18.80% and 16.15% higher yield compared to control.  

Screening of different organic materials against root-knot nematode of tomato 
The experiment was conducted during Rabi 2013-14, in the field of Plant Pathology Division BARI, 
Gazipur with 7 treatments namely i) Furadan (F) 5G @ 45 kg/ha, ii) Fresh saw dust @ 10 g/plant, iii) 
Dry saw dust @ 10 g/plant, iv) Rice husk @ 10 g/plant, v) Poultry refuse contained poultry bedding 
materials @ 10 g/plant, vi) Tea waste @ 10 g/plant and vii) Untreated control. The experiment was 
laid out in a randomized complete block design with 3 replications. The plants were inoculated with 
one gram of severely infected galled chopped roots of tomato. The unit plot size 3m x 2.5m keeping 
1m distance from plot to plot. Plant to plant distance 50 cm and line to line distance 60 cm was 
maintained. All the organic materials were applied two days before seedling transplanting. After 
application the organic materials were properly mixed with the soil and kept moist. Furadan 5G was 
used at the time of transplanting of seedling. Thirty days old tomato seedlings cv. Ratan, grown on 
sterilized soils was transplanted. An additional 10 seedlings were transplanted in between two lines in 
each plot and fertilizers were applied during final land preparation, weeding and irrigation were done 
as and when necessary. After 65-70 days transplantation, the additional 10 seedlings from each plot 
was uprooted carefully without disturb the root system for data recording. Data on plant height, plant 
weight, root length, root weight and yield were recorded. Gall index was recorded following 0-10 scale 
at 65 days after transplanting and after final harvesting of tomato. 
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All the treatments were significant effect on the reduction of root-knot disease and increasing plant growth 
and yield of tomato. The highest shoot height, shoot weight and root length were resulted from the 
treatment when poultry refuse contained bedding materials was applied followed by soil amendment with 
rice husk. The lowest shoot height, shoot weight and root length was observed in control treatment. Soil 
amendments with saw dust and tea waste were found to be less effect on the growth of tomato plant. The  
maximum average gall index value  4.42 at 65 days after transplanting and 7.94 at harvest were recorded 
from the control and the minimum average gall index value 1.67 at 65 days after transplanting and 3.67 at 
harvest were recorded in poultry refuse contained bedding materials treatments. Significantly lower average 
gall value was also recorded from soil amended with saw dust compared to control which was similar as 
soil treated with  Furadan 5G, rice husk and tea waste treatments. All the treatments gave significantly 
higher yield compared to control treatment. Under control, fruit number per plant was 20.53 and fruit yield 
only 36.95 t/ha and it was increased to 25.07-32.40 per plant and 45.35-56.86 t/ha due to application of 
different treatments. Soil amendment with poultry refuse contained bedding materials gave the highest 
number of fruits per plant as well as the highest fruits yield which appeared to be 35.02%  higher yield over 
control followed by soil amendment with rice husk, saw dust and Furadan 5G application by 28.25%, 
23.39% and 21.42% ,respectively. The lowest number fruits as well as yield was recorded from the control 
treatment. Comparatively lower yield increase was achieved with soil amendment with tea waste. The 
present study indicated that soil amendment with poultry refuse containing bedding materials was proved to 
be the best treatment in reducing root-knot nematode disease as well as increasing plant growth and yield of 
tomato. The soil amendment with poultry refuse containing bedding materials was proved to be the best 
materials for reducing root-knot disease as well as higher yield of tomato. Application of rice husk and saw 
dust also found to be better amendments for reducing root-knot disease and yield of tomato. 

Management of root-knot disease of pointed gourd using nematicides and organic amendments 
The field experiment was carried out during December 2012- July 2013, at the experimental field of 
RARS, Ishwardi, Pabna. The field was prepared with power tiller and prepared raised pit with keeping 
1m distance from pit to pit. The unit plot size was 2m x 1.2m. Nine treatments viz. T1 = Spore 
suspension of T harzanium added to around the roots of seedling, T2 = Dry neem leaves @100 
g/seedling, T3 = Furadan 5G @ 40 kg/ha, T4= Poulty litter @5t/ha, T5= Mustard Oil cake @ 800 kg/ha, 
T6= Furadan 5G+ Dry neem leaves, T7= Furadan5G + Poulty litter, T8= Furadan5G + Mustard Oil 
cake and T9= Control were applied in this experiment. RCBD design was followed with 3 replications. 
poultry litter, dry neem leaves and Mustard Oil cake were applied three weeks before planting and 
were incorporated with the soil properly for well decomposition. The nematicide Furadan 5G was 
applied at the time of planting. Roots of BARI patal-1 were planted in the pits. After harvesting the 
fruits, plants were uprooted to observe the gall. Data were recorded on gall index (0-10 scale), number 
of fruits/ plant, weight of fruits/ plant and yield.  
The highest gall index value of 7.67 was observed from control treatment. Poultry litter in combination with 
Furadan 5G significantly reduced gall and increase the yield of pointed gourd in comparison to control. The 
highest yield (24.97 t/ha) of pointed gourd was recorded in treatment T7= (Furadan 5g + Poultry litter) 
followed by T6= (Furadan+ Dry neem leaves) and T8= (Furadan+ Mustard Oil cake) treated plots and the 
lowest yield (7.53 t/ha) was found from control plot. Furadan 5G in combination with poultry litter showed 
better performance in respect of nematode control and higher yield of pointed gourd. 

Validation trial on the rhizome rot disease management technology of ginger 
A validation trial was conducted in farmer's fields with 2 treatments during 2013-14 cropping season 
at Nilphamari, Rangpur, Bogra, Madhupur (Tangail) and Ramgarh (Khagrachari).  The treatments 
were: T1= Seed treatment with Clorox, 10% + Soil treatment with SBP (20kg/ha) + Soil drenching 
with Clorox & Ridomil alternately for 5 times obtained as promising in the second year results. and 
T2= Untreated control. The trial was replicated thrice in each location and paired plot design was 
followed. BARI Ada-1 was sown at Bogra, Nilphamari, Madhupur and Rangpur whereas local variety 
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of ginger was grown at Ramgarh. The spacing was maintained 50 cm x 25 cm. Recommended 
fertilizer doses were applied following BARC fertilizer guide and proper intercultural operations were 
done for all experiments. Germination, disease incidence and yield data were collected.  
Five validation trials were conducted using the package treatment (T1= Seed treatment with Chlorox 
(10.0%) + Soil treatment with SBP (20kg/ha) + Soil drenching with Chlorox & Ridomil Gold 
alternately for 5 times in five locations gave encouraging performance both in relation to germination 
of ginger and reduction of rhizome rot irrespective of locations. The germination was noticed lower, 
less than 90.0% means 82.0% at Ramgarh. It was 96.0%, 94.0%, 95.0% and 97.0%, were found at 
Nilphamari, Rangpur, Bogra and Madhupur respectively in the treated plots. Comperatively less 
germination (78.0-89.0%) was recorded from control plots. 
Reduction of disease incidence was observed 57.33 %, 53.77 %, 53.00 %, 60.33 % and 57.00 % in the 
package treatment compared to untreated control plot at Nilphamari, Rangpur, Bogra, Madhupur and 
Ramgarh. in the combined  application of Chlorox (10%)  as seed dresser + Soil treatment with SBP 
(20kg/ha) + Soil drenching with Chlorox & Ridomil alternately for 5 times (Table 2). Considering the 
yield, the highest yield 24.8 t/ha was recorded at Bogra followed by 23.6 t/ha at Rangpur, 23.2 t/ha 
Nilphamari, 22.6 t/ha at Madhupur and 21.24a t/ha in the above mentioned package treatment. The 
control treatment gave the lowest yield at all locations. 
It was clear from the results that 78.0-96.0% germination observed in the validation trials and the 
rhizome rot disease incidence was comparatively low when a combination of seed treatment with  
10.0% Chlorox + Soil treatment with SBP (20kg/ha) + Soil drenching with Chlorox and Ridomil Gold 
alternately applied for 5 times.   



 
 
 
PLANT PHYSIOLOGY  
Assessment of drought tolerance in wheat genotypes by osmotic stress imposed at early seedling 
growth stages 
An evaluation of drought tolerance in hundred wheat genotypes have been carried out. Different 
drought conditions were imposed by creating osmotic stress using PEG. Three osmotic stress levels 
viz. control (distilled water) 15% PEG solution and 25% PEG solution were used in this experiment. 
Among the 100 genotypes the rate of germination percentage, and final germination (%) under PEG 
treatment was found lower than that of control. Relative decrease over  control was 21% and 66% in 
rate of germination, 32% and 40% in final germination, 40% and 53% in amount of respiration, 32% 
and 53% in vigour index under 15% PEG and 25% PEG treatment, respectively. Amount of 
respiration was found lower in PEG treated seedlings, though a higher value of seed metabolic 
efficiency was observed. Dry matter accumulation was more or less equally distributed in different 
parts under control than that of treated seedlings. A significant positive correlation exists between the 
important growth parameters like rate of germination and final germination (%), shoot dry weight,  
root dry weight with vigour index. On the basis of these physiological traits against osmotic stress, 
nine genotypes such as BD-480, BD-498, BD-501, BD-513, BD-514, BD-519, BD-592, BD-618, BD- 
633 were selected as drought tolerant for further evaluation. 

Physiological and biochemical changes in some selected sesame genotypes under waterlogging at 
vegetative stage 
An experiment was conducted under pot culture to investigate physiological responses as well as 
antioxidative enzymes activities that may lead to select sesame genotype (s) which were more 
waterlogging tolerant at vegetative stage.  The treatments included four genotypes viz. BD-6980, BD-
6985, BD-6992 and BD-7012 under waterlogged (at vegetative stage) and control (no waterlogged) 
conditions. Plant height, root length, root volume, root dry weight and leaf area per plant in all the four 
genotypes of sesame were affected by waterlogging imposed at vegetative stage and showed a lower 
value. Higher SPAD and specific leaf mass were found in waterlogged plant during waterlogging 
period but lower value observed during recovery period. A positive relative growth rate was observed 
in both control and waterlogging treated plant. All the genotypes showed positive indices in root, stem, 
leaf and petiole though waterlogging tolerance index in terms of root showed better performance. 
Among the genotypes, BD 6980 showed higher waterlogging tolerance in all the components which 
was followed by BD 6985.  Malondialdehyde (MDA) content was found higher in waterlogged plant 
of all the four sesame genotypes in both waterlogging period and recovery period. Different 
antioxidant enzyme activities like POD, CAT, APX, GPX, SOD were found inconsistant in the present 
study but most of the antioxidant enzyme activities showed an increasing trend in waterlogged plant 
than that of control plant in all the genotypes. Genotype BD 6980 having lower amount of MDA and 
simultaneously showed higher antioxidant activities is considered as highly tolerant and other three 
genotypes are moderately tolerant under water logging condition. Seed yield and yield components 
were reduced in all the genotypes due to imposition of waterlogging. 

Estimation of growing degree days and solar radiation use efficiency in mustard and wheat 
A study was undertaken in the research field of Physiology Division, Bangladesh Agricultural 
Research Institute, Gazipur, during rabi season 2013-2014. It was observed that leaf area index (LAI) 
increased with progression of growth duration up to 60 days and then declined. Absorption efficiency 
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of photosynthetically active radiation (PAR) showed almost similar pattern with that of LAI. Dry 
matter accumulation of mustard and wheat varieties increased gradually up to maturity. A linear and 
identical relationship between total above ground dry matter and accumulative absorbed 
photosynthetically active radiation was found in both the mustard and wheat varieties. Radiation use 
efficiency of BARI Sarisha 15 was higher than that of BARI Sarisha 16 though yield was lower. In 
case of wheat varieties, BARI Gom 28 had lesser growth duration and absorbed lower amount of 
photosynthetically active radiation but produced higher amount of biomass, greater radiation use 
efficiency and yielded more than that of BARI Gom 26. In requiring growing degree days from 
different developmental stages of mustard and wheat varieties a considerable variation was observed. 

Growth and yield of maize as affected by time and percentage of detasseling 
A field experiment on hybrid maize (Var. BHM 9) was carried out at the research field of Plant 
Physiology Division, Bangladesh Agricultural Research Institute, Joydebpur, Gazipur during rabi 
season 2013-14 to determine the effect of timing and intensity of detasseling in relation to growth and 
grain yield of maize. The  experiment was conducted in a randomized complete block design with 
three replications. There were five treatments such as T1- Control, T2-33% detasseling at the 50% 
silking, T3- 50% detasseling at 50%  silking T4- 33% detasseling at the 100% silking and T5-50% 
detasseling at the 100% silking used as treatment variables. Dry matter distribution in different parts of 
the plant showed similar trend in all the treatment and total dry matter accumulation was slightly 
higher in the control treatment than that of detasseled treatment. Cob growth rate was observed  
slightly higher in 50% detasseling at 100% silking stage. Yield and yield components did not vary 
significantly among the treatment. Maximum grain yield was obtained from control treatment which 
was at par with that of 50% detasseling at 100% silking stage. Moreover, detasseling treatment gave 
extra benefit form fodder yield. 

Radiation use efficiency, growth and yield of hybrid maize as influenced by variety and growing season 
An experiment on hybrid maize varieties was conducted to evaluate radiation use efficiency, growth 
and yield performance in rabi and kharif-1 season. Four maize varieties namely BARI Hybrid 
Maize-7, BARI Maize -9, Pacific-11 and NK-40 were used as test variety. From rabi season 
experiment, it was found that there exists some differences in phenological development and 
physiological maturity of the varieties. The varieties attained at physiological maturity within 142-
145 days after sowing with growing degree days (GDD) of 1753 to 1818. However, remarkable 
variations was observed in leaf area index (LAI), canopy light interception, radiation use efficiency 
(RUE), dry matter production and yield of the maize varieties. Higher LAI, canopy light 
interception, RUE and dry matter production was found in BARI Hybrid Maize-9 throughout the 
growing period followed by BARI Hybrid Maize-7, Pacific-11 and NK-40, which was reflected in 
their grain yield. The highest total dry matter (TDM) was observed in BARI Hybrid Maize-9 at 
harvest and the lowest in NK-40. The highest grain yield (10.22 t/ha) was recorded in BARI Hybrid 
Maize-9, which was identical with NK-40 and the lowest (9.25 t/ha) in BARI Hybrid Maize-7. 
Although NK-40 produced lower dry matter compared to others, its higher percentage of dry matter 
(63% of TDM) distribution to cob resulted in its second highest grain yield.  

Growth analysis of selected maize genotypes under variable soil moisture regimes 
A field experiment was conducted on some selected maize genotypes (V1 = P1 x P4, V2 = P1 x P7, V3 = 
P2 x P5, V4= P2 x P6 , V5 = Q1 x Q2 , V6 = Q1 x Q 8 , V7 = Q 8 x Q 6 and  V8= BARI Maize 9 ) under well 
watered and drought situation (irrigate with wilting symptom visible + one irrigation at tasseling stage) 
to find out suitable genotypes for drought environment. Drought reduced leaf chlorophyll content 
(SPAD), leaf area index (LAI), total dry matter production (TDM) and ultimately reduced grain yield. 
However, genotypes varied in reduction of growth parameters and yield due to drought. Among the 
genotypes, V2, V1 and V3 showed higher LAI, TDM and grain yield/plant (grain yield 168.67, 166.12 
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and 163.22 g/plant, respectively) compared to others. But genotypes V6 and V4 produced the lowest 
grain yield/plant (132.86 and 150.42 g/plant). Drought also affected antioxidant enzymes activity of 
the genotypes. It increased activity of superoxide dismutase (SOD), catalase (CAT), ascorbate 
peroxidase (APX) and Glutathione peroxidase (GPX) in maize genotypes. These type of antioxidant 
are used to reduce the damaging effect of reactive oxygen species (ROS) in plant cell under drought 
stress. Among the maize genotypes, V2, V1 and V3 showed higher SOD, CAT, APX and GPX activity 
under drought than others which indicating that these genotypes are more capable to withstand in 
drought situation compared to others. Besides, these genotypes also showed higher stress tolerance 
index (STI) compared to others. Results revealed that genotypes V2, V1 and V3 would be suitable for 
growing under soil moisture scarce environment.   

Screening of field pea genotypes against salinity stress under laboratory condition 
Thirty field pea genotypes were tested against varying levels of salinity (0, 5, 10 and 15 dS m-1) in 
Hoagland solution under laboratory condition at Plant Physiology Division, BARI during 2013-2014 
to find out the salt tolerant genotypes at seedling stage. Distilled water (0 dS m-1) was used as control. 
Germination percentage, seedling root and shoot length, root and shoot dry weight and vigor index 
were found affected by different levels of salinity. The genotypes BD-4159, BD-4150, BD-4163, BD-
4161, BD-4152, BD-4160, BD-4167 and BD-4151 showed better performance upto 10.0 dS m-1 in 
terms of germination percentage, seedling growth, and vigour index. These genotypes could be 
selected for further investigation under pot culture.   

Screening of wheat genotypes against salinity stress under laboratory condition 
Thirty six wheat genotypes were tested against varying levels of salinity (0, 5, 10 and 15 dS m-1) in 
Hoagland solution under laboratory condition during 2013-2014 to find out the salt tolerant 
genotype(s) at seedling stage. Distilled water (0 dS m-1) was used as a control. Germination 
percentage, seedling root and shoot length, root and shoot dry weight and Vigor index were found 
affected by different levels of salinity. The genotypes, BWSN E-15, PYT E-14 (BAW-1193), CVD E-
5 (BAW-1135), CVD E-9 (BAW-1151), CVD E-10 (BAW-1157), CVD E-11(BAW-1161), CVD E-
12 (BAW-1163) and PYT E-15 showed better performance upto 10 dS m-1 in terms of germination 
percentage, seedling growth, and vigour index. These genotypes could be selected for further 
investigation under pot culture.   

Grain growth pattern and dry matter partitioning to different parts of spike of wheat 
The experiment was conducted at the research field of Plant Physiology Division, BARI, Joydebpur 
during the period from November 2013 to March 2014 to find out grain growth and stem reserve 
remobilization of BARI Gom-26. Spike length was in increasing trend from earlier stages after 
anthesis to later stages of maturity. Grain dry matter gradually increased from the beginning of the 
anthesis and grain growth was quite steady after thirty six days after anthesis to the end of grain 
maturation. Stem dry weight decreased gradually from anthesis to the physiological maturity of grain. 
Stem reserve utilization was found 1.33(g/main stem). 
 



 
 
 
HILL AGRICULTURE 
Performance of mango (kacha mitha) germplasm at hilly region 
An experiment was conducted on the evaluation of three mango (kacha mitha) germplasm (MI-Kha 
001, MIKha 002 and MI-Kha 003) at the Hill Agricultural Research Station, Khagrachari during 2013-
14. The germplasm MI-Kha 001 and MI-Kha 003 had the maximum (6.0 m) and the minimum 
(4.20m) plant height, respectively. The highest canopy spread 5.76 m at north-south and 5.63m at east-
west was obtained in MIKha001. The full blooming period was first week of January. The tree habit 
was spreading to intermediate type. Fruit harvesting period was 17th May. The highest fruits per plant 
were obtained from MI-Kha 001 (280) and the lowest from MI-Kha 003 (130). The maximum fruit 
weight was recorded from MI-Kha 001 (250 g) and the minimum was recorded from MI-Kha 003 
(125g). The highest total Soluble Solids (TSS) was noted in MI-Kha 001 (16.0%) and the lowest in 
MI-Kha 003 (12.3%). Edible portion was found the highest in MIKha 001 (64.40). The overall growth 
condition of all the three germplasm was found satisfactory. Considering yield and quality, MI-Kha 
001 was found promising to grow mango for using unripe condition 

Performance of off-season mango germplasm 
An experiment was conducted to evaluation the off-season mango germplasm (MIKha 001 and MIKha 
002 at the Hill Agricultural Research Station, Khagrachari during 2013-14. The germplasm MIKha 
001 had the maximum plant height (3.20 m) and the minimum plant height (1.70m) was obtained in 
MIKha 002. The highest canopy spread 2.25 m at north-south and 2.38m at east-west was obtained in 
MIKha001. The full blooming period was June, 13 and January, 14. The tree habit was spreading type. 
Fruit harvesting period was December and May, respectively. The highest fruits per plant were 
obtained from MIKha 001 (66) during January, 14 and the lowest in June, 13 (18). The Maximum fruit 
weight was recorded from MIKha 001 during June,13 (560 g) and the  minimum was recorded in 
January,14 (280g). Total Soluble Solids (TSS) was noted the highest in MIKha 001 during June 
flowering (19.0%). Edible portion was found 66.61% in MIKha 001. The highest yield (18.48kg) was 
obtained from MIKha 001 during January flowering while the germplasm gave 10.08kg yield during 
June flowering. The overall growth condition of all the two germplasm was found satisfactory. 
Considering yield and quality MIKha 001 was found promising for off-season cultivation of mango at 
hilly region.  

Performance of grape germplasm 
An experiment was conducted on the evaluation of two grape germplasms (VVKha 001 and VVKha 
002 at the Hill Agricultural Research Station, Khagrachari during the period from February to July, 
2014. The full blooming period was February, 14 and harvesting was done in July, 14. The Maximum 
number of fruits per cluster (28) was recorded from VVKha 001 while the maximum number of 
clusters per plant (13) was obtained from VVKha 002. Individual fruit weight (3.60g) was found 
maximumin in VVKha 002 with the highest seeds (2.4) per fruit. The highest total Soluble Solids 
(TSS) was noted (18%) in VVKha 001. The highest yield per plant was obtained from VVKha 002 
(1.17kg) and the lowest in VVKha001 (0.71kg). The overall growth condition of all the two 
germplasm was found satisfactory. Considering yield, quality and sweetness VVKha 001 were found 
most promising for cultivation of grape at hilly region.  
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Performance of wood apple germplasm 
An experiment was conducted to evaluate the woodapple germplasms (FLKha 001 and FLKha 002) at 
the Hill Agricultural Research Station, Khagrachari during the period from June to December, 2013. 
The full blooming period was July, 2013 and harvesting was done in December, 2013. The highest 
yield per plant (30.72 kg) was recorded from (FLKha 001) resulting from higher number of fruit per 
plant (96) as well as higher individual fruit weight (320g) and bigger size of fruits (8.4cm×8.8cm). The 
highest edible portion (68.75%) was obtained by FLKha 001. The maximum TSS was found in FLKha 
002 (19%). The overall growth condition of all the two germplasm was found satisfactory. 
Considering yield quality and organoleptic taste FLKha 002 was found most promising for cultivation 
wood apple at hilly region.  

Performance of blackberry germplasm 
An experiment was conducted to evaluate the blackberry germplasms (SCKha 001 and  SCKha 002) at 
the Hill Agricultural Research Station, Khagrachari during the period from February to July, 2014. 
The full blooming period was February, 2014 and harvesting was done in June to July,2014. The 
highest yield per plant (45.50kg) was recorded from (SCKha 001) resulting from the higher number of 
fruits per cluster (10) as well as the higher individual fruit weight (6.80g). The highest edible portion 
(82.0%) was obtained from SCKha 003. The maximum TSS was found in SCKha 001 (16%). The 
overall growth condition of all the two germplasm was found satisfactory. Considering yield, quality 
and organoleptic taste SCKha001 was found most promising for cultivation wood apple at hilly region.  

Collection and evaluation of local bael germplasm 
A field experiment was conducted at the Hill Agricultural Research Station, Khagrachari during May 
2013 to April 2014 to evaluate the performance of eleven advanced bael lines grown in hill slope. 
Among the advanced lines AMKha 011 gave the highest yield (189.43 kg/plant) followed by the 
AMKha 001 (165.49 kg/plant) resulting from higher number of fruits per plant and bigger size of fruits 
while the lowest yield (62.48kg/plant) was shown by AMKha 010. Among the eleven advanced bael 
lines AMKha 011 showed better performance in respect of TSS (42%), fruit characters and yield 
189.43 kg/plant which was found suitable for growing bael at hilly region. Considering fruit bearing 
habit and fruit characteristics viz. organoleptic taste, fruit size and yield of the lines AM Kha 011 and 
AM Kha 004 were found suitable for cultivation of bael at Khagrachari region.  

Evaluation of local tamarind germplasm at khagrachari 
A field experiment was conducted at the Hill Agricultural Research Station, Khagrachari during June, 
2013 to March, 2014 with a view to finding superior germplasm of tamarind in respect of high yield 
and less sourness. Six advanced lines of tamarind were included in the study. Among the advanced 
lines TIKha 005 performed best in respect of yield (116.00 t/ha) followed by the line TIKha 006 (50 
t/ha). The highest TSS (55%) was found in TIKha 005 with the highest edible portion (60%). 
Considering individual fruit weight, percent TSS and yield TI Kha 005 was found suitable for 
production of tamarind in hilly areas.  

Regional yield trail of bold seeded hyacinth bean in hill valley 
An experiment for regional yield trial on bold seeded hyacinth bean was conducted at The Hill 
Agricultural Research Station, Khagrachari during 2013-14 to find out the suitable line of bean as 
khaishya (bold seeded bean). The highest number of green pod per plant (695) was recorded from 
BARI Sheem-4 and the lowest (455) was in LPR 125. The maximum green pod yield (16.41 t/ha) was 
found in BARI Sheem-4 and minimum (11.56t/ha) was in LPR 125. The maximum green seed yield 
was observed in BARI Sheem-4 (7.11 t/ha) and CBR 204 (6.92 t/ha) while the minimum was in LPR 
125 (5.03 t/ha). But minimum 100 seeds weight (102 g) was recorded in BARI Sheem-4 whereas 
maximum were in CBR 204 (112 g). BARI Sheem-4 and CBR 204 were found significantly similar 
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for green seed yield but BARI Sheem-4 was not most suitable for khaishya purpose. Maximum 100 
green seeds weight was recorded in CBR 204 which was seemed appropriate bold seeded hyacinth 
bean followed by LPR 125. Both of CBR 204 and LPR 125 might be released as bold seeded hyacinth 
bean for khaishya variety. 

Regional yield trial of three advanced pumpkin lines 
A field experiment was conducted at the Hill Agricultural Research Station, Khagrachari during 
November, 2013 to May, 2014 with a view to find out superior germplasm of pumpkin in respect of 
high yield, carotene rich and virus tolerance. Three advanced lines of pumpkin were along with BARI 
Mistikumra-1 as check. Among the advanced lines CMKha 004 gave the best result in respect of yield 
(27.43 t/ha) followed by BARI Mistikumra-1 (26.32 t/ha). The highest TSS (13.5%) was found in 
CMkha 004 and number of fruits per plant (5.60) were found in CMKha 002 followed by BARI 
Mistikumra-1 (13%) TSS and 4.34 fruits per plant). The lowest fruit fly infestation (4.54%) was 
recorded in the advanced line CMKha 002 while the highest fruit fly infestation was observed in 
CMKha005 (12.50%). Considering individual fruit weight, percent TSS and yield, CM Kha 004 was 
found suitable for pumpkin production in hilly areas.  

Effect of sowing time on productivity of maize at farmer’s field in khagrachari region 
The experiment was carried out at the farmer’s field of f Khagrachari hill district during the kharif-II 
of 2013. Total two maize varieties were used in this study; one commercial varieties and others was 
Bangladesh Agricultural Research Institute released variety. Highest interaction effect between variety 
and time on green cob yield was observed for BHM-7 and 30 June, 2013 (10.30t/ha) whereas, the 
lowest was in Supper Gold during 15 July, 2013(7.6 t/ha). Highest interaction effect between variety 
and time on fodder yield was observed for BHM-7 and 30 June, 2013 (16.97t/ha) whereas, the lowest 
was in Supper Gold and 15 July, 2013(9.0 t/ha). The maximum significant positive effect of time was 
observed on green cob yield was found during 30 June i.e. T2 (10.50t/ha) and the lowest significant 
positive effect was obtained during 30 July, 2013 i.e. T3 (8.09 t/ha). BARI Hybrid Maize 7 in 30 June 
is suitable variety for cultivating in hilly region during kharif-II.  

Adaptive trials with BARI hybrid maize at farmers field in hill valley 
The adaptive trials of BARI Hybrid Maize Varieties at farmers field in  hill valleys was conducted in 
three upazillas namely  Khagrachari Sadar and Dighinila and Matiranga of Khagrachari hill District  
during rabi season of 2013-2014 to popularize BARI released hybrid maize varieties among the farmers. 
The result obtained from the study indicated that NK40 commercial hybrid gave the highest green cob 
yield (16.74 t/ha) followed by BHM-9 (15.57t/ha) and BHM-5 gave the lowest green cob yield 
(12.80t/ha). Same result was found in case of fodder yield. Farmers expressed their opinion that higher 
green cob yield is their major demand and hence they choose NK40 and BHM-9. The fodder of maize 
was getting popularity for dairy as it enhances milk production. On the other hand seeds of BARI hybrid 
maize are available and prize is also low. So the farmers were interested to cultivate BHM-9 and NK40. 

Seed increase of the parental lines of BARI released maize hybrids through selfed bulk method 
The hybrid varieties of maize have the higher yield potentiality among cereals. For that famers always 
prefer hybrid varieties. Parental lines are pre-requited for hybrid seed production. Therefore, the 
program was undertaken to produce the seeds of parental lines of BARI released hybrid, varieties and 
distribution of seeds to BADC and private agencies/companies. Total 6 kg breeder seeds (cob) of 
BIL20 and 18 kg (cob) of BIL22 parental line of BARI released hybrid maize was produced at HARS, 
Khagrachari during Rabi 2013-14 and stored for future use. 

Screening of landrace maize at khagrachari hilly region 
The Chittagong Hill Tracts covers about nine percent of total land area of Bangladesh. Large tracts of 
the region are covered by hills, which have made it unique in terms of agricultural practices and 
livelihood patterns, consisting of an ancient type of mixed shifting cultivation called jhum. Jhum is 



 Hill Agriculture 358 
totally rainfed. The majority of the people depend on this agriculture for their livelihoods, but 
mounting challenges are causing serious complications in the viability and productivity of jhum, with 
consequent impacts on livelihoods. Indeed, the greater land pressures caused by increased population 
have resulted in land degradation throughout the Chittagong Hill Tracts. There are diversified crops 
are cultivating in hills where maize is a principal crops. Hilly peoples choose green cob and consumed 
it after boiled. It can be uses as alternative crop of rice or wheat to fulfill the food demand for the 
increasing population in our country in future. Maize is a very common, popular and multi uses cereal 
crop in the world. Every year large amount of maize grain is used as feed and fodder for livestock 
sector in Bangladesh. Most of them are fulfilled by importing from other countries.  Maize is 
cultivating in the hills from hundreds years ago. Hilly areas of Bangladesh are a great bank of land 
race maize. Due to broad genetic makeup a good number of composite varieties can be developed 
from these land races. The trial was under taken at HARS, Khagrachari to find out the actual 
performance of land race maize and to find out the best land race maize varieties for hilly area. 

Regional yield trail of summer lablab bean 
Country bean (Lablab purpureus) is one of the important protein rich winter and summer vegetable. It 
contains 3.8 g protein per 100 g of edible portion in green pod (Bose et al., 2003; Rashid, 1999) and 25 
g protein per 100 g of dry seed (Rashid, 1999) . BARI has released seven hyacinth bean varieties. 
Among them BARI Sheem-3 and seven are grown in summer. The people of the Chittagong Hill 
Tracts and surrounding regions prefer to cultivate summer sheem due to high market prize. Scientists 
of HARS, Khagrachari were collected several lab lab bean cultivars and several trails were done on it. 
From these studies one line (LPKha001) was found as early summer. Flowering was come in from 
May whereas normal sowing of bean starts from July-August per year. As fruiting starts early, farmers 
can sell it in high price and get a hand sum figure and also fulfill vegetable demand during line period.  
So it is necessary to release this line as a variety. Considering this present study was undertaken to find 
out the region specific performance in the CHTS region. 

Chilli and hybrid maize intercropping under different planting systems 
An intercropping experiment was conducted at Hill Agricultural Research Station, Khagrachari 
during rabi season of 2013-14 to find out suitable systems of hybrid maize and chili intercropping 
system, to study the effect of intercropping on component crops and to increase total productivity 
and economic return. Four intercropping combinations viz., Maize single row (100cm × 25cm)+2 
rows Chili (50cm × 40cm), Maize single row with 2 plant/ hill (100cm ×25cm) +2 rows Chili (50cm 
× 40cm), Maize single row (150cm × 25cm) +3 rows Chili (50cm × 40cm) and Maize single row 
with 2 plant/ hill (150cm × 50cm) +3 rows Chili (50cm × 40cm) were evaluated against their sole 
crops. Cob yield of hybrid maize and green yield of Chilli was highest in respective sole crops. But 
in intercropping system highest cob yield (20..90 t/ha) and green chilli yield (2.04 t/ha) were found 
in Maize single row (150cm × 25cm) +3 rows Chili (50cm × 40cm) i.e T3. The highest gross income 
(TK 2,98,753 /ha), net income (Tk.2,43,753/ha) and benefit cost ratio (5.43) were also recorded in 
the same combination. On the other hand highest fodder yield was obtained (32.61 t/ha) from same 
combination (T3) followed by T4 combination. The results revealed that Maize single row (150cm × 
25cm) +3 rows Chili (50cm × 40cm) i.e T3 combination might be suitable and economically 
profitable for the hill valley of Khagrachari. 

Suitability study of different local french bean varieties intercropped with hybrid maize under 
different planting system in hilly areas 
An intercropping experiment was conducted at Hill Agricultural Research Station, Khagrachari during 
rabi season of 2013-14 to find out the local french bean varieties suitable for intercropping with hybrid 
maize under different planting system in hilly areas, to increase total productivity and economic return  
through suitable combination. Six intercropping combinations viz., Maize single row (75cm × 
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25cm)+2 rows french bean (black seed), Maize single row (75cm × 25cm)+2 rows french bean (Pink 
seed), Maize single row (100cm × 25cm)+3 rows french bean (black seed), Maize single row (100cm 
× 25cm)+3 rows french bean (Pink seed) , Maize single row with 2 plant/ hill (100cm × 50cm)+3 rows 
french bean (black seed) and Maize single row with 2 plant/ hill (100cm × 50cm)+3 rows french bean 
(Pink seed) were evaluated against their sole crops. The medium cob yield (12.05 t/ha) and fodder 
yield (22.77 t/ha) and highest seed yield (6.84t/ha) were found in maize single row +3 rows French 
bean (pink seed) i.e T4. The highest gross income (TK 3,99,793 /ha), net income (Tk.3,34,793/ha) and 
benefit cost ratio (6.15)  were recorded in the same combination. The results revealed that maize single 
row +3 rows French bean (pink seed)  combination might be suitable, increase total productivity of 
inter crop and profitable for the hill valley of Khagrachari. 

Effect of fertilizer package on yield and yield contributing characters of onion in hilly area 
An experiment was conducted at HARS, Khagrachari during Rabi and Karif-1 during 2013-14 to 
find out suitable fertilizer packages of onion in hilly area. Four fertilizer packages viz. T1 : CD= 
10t/ha, 0-0-0-0 kg/ha NPKS, T2: CD= 10t/ha, 85-33-55-15 kg/ha NPKS, T3: CD= 10t/ha, 110-44-
75-20kg/ha NPKS, T4: CD= 10t/ha, 135-55-95-25kg/ha NPKS were used in this experiment. T4 
was recorded higher in case of plant height, plant population/m2

, length  of bulb, diameter of bulb, 
individual weight (g) and yield (t/ha) because of higher fertilizer package. But there is no 
significant difference among the treatments. This may be due to high application of CD. This 
experiment should have conducted in future with lower dose of CD and higher dose of fertilizer 
packages for better result. 

Effect of irrigation on the yield and quality of litchi in Chittagong hill tracts region 
An experiment was conduct at HARS, Khagrachari during rabi season of 2014 to find out the effects 
of irrigation on the yield and quality of litchi in Chittagong Hill Tracts region. Four irrigation 
treatments viz. T1= Irrigation at flowering stage, T2= Irrigation at fruit setting stage, T3= Irrigation at 
flowering and fruit setting stage, T4= Farmer’s practice were used in this experiment. No significant 
yield was obtained from the treatments. This is due to high temperature and alternate bearing.  

BREEDER’S SEED PRODUCTION 
As a part of national vegetable seed production programme, breeder’s seed of different released 
varieties were produced maintaining all safety measures (e.g. isolation, plant protection measures 
etc.) required for breeder seed production at Hill Agricultural Research Station, Khagrachari during 
the season 2013-2014. The name of the crop with variety and the quantity of seeds produced are 
given below- 

Name of crop Variety Quantity of seeds (kg) 
Tomato BARI Tomato-14 

BARI Tomato- 15 
0.5 
0.5 

Mukhikachu BARI Mukhikachu-1 25 
Sharisha BARI Sharisha- 15  80 

Evaluation of year round jackfruit germplasm in hilly region 
The experiment was conducted at the Hill Tracts Agricultural Research Station, Ramgarh, Khagrachari 
during 2013-2014. The maximum yield (290.6 kg /plant) was obtained from AH RAM YR 001 in 
April, 2014 and the lowest yield was in December (132.0 kg/plant). The highest number of fruits 
(57/plant) was recorded in April, 2014 and the total number was 305plant/year. The total yield of the 
plant from September, 2013 to May, 2014 was recorded 1662.6 kg. The jackfruit line AH RAM YR 
001 is suitable for year round production. This is third year experiment. The line is under process to 
release as variety. 
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Evaluation of custard apple germplasm in hilly region 
Ten custard apple germplasm were evaluated at the Hill Tracts Agricultural Research Station, 
Ramgarh during the year 2013. The line AS RAM 005 produced the maximum number of fruits 
(35/plant) with heavier fruit (218.8 g/fruit). The maximum fruit yield (7.51 kg/plant) was obtained 
from the line ASRAM 005 and the maximum TSS (19.4%) was recorded in AS RAM 003 closely 
followed by ASRAM 005 (18.66%).   

Performance of Tisa germplasm in the hilly region 
Five germplasm of Tisa fruits were evaluated at Hill Tracts Agricultural Research Station, Ramgarh 
during April to April 2013-14. The maximum number of fruits (167), weight of fruits (20.15 kg) was 
obtained from the germplasm PC RAM 003 and TSS was also recorded highest (22.5%) in PCRAM 
003 followed by PCRAM 005 (22.4%). So, the line is under process to release as variety. 

Evaluation of Indian dillenia germplasm in hilly region 
Five Indian dillenia germplasm were evaluated at the Hill Tracts Agricultural Research Station, 
Ramgarh during the year 2013-14. The line DI RAM 003 produced the maximum number of fruits 
(610/plant) while heavier fruit (523.6 g/fruit) was produced by the line DI RAM 005.  The maximum 
fruit yield (270.18 kg/plant) was obtained from the line DI RAM 005 and the lowest yield 
(50.08kg/plant) was recorded in DI RAM 004. 

Evaluation of Rose apple germplasm in hilly region 
Five lines of Rose apple such as SJRAM 001, SJRAM 002, SJRAM 003, SJRAM 004, SJ RAM 005 
were evaluated at the Hill Tracts Agricultural Research Station, Ramgarh, Khagrachari during the year 
2013-14 The line SJ RAM 001 produced the maximum number of fruits (854/plant) while heavier 
fruits (18.3g/fruit) produced by the line SJ RAM 003.  The maximum fruit yield (12.78 kg/plant) was 
obtained from the line SJ RAM 001 and it was the lowest from SJ RAM 003 (14.27 kg/plant). The 
maximum TSS (13.67%) was also recorded from the line SJ RAM 003 having sweet taste and it was 
the lowest in SJ RAM 005 (8.70%).  

Evaluation of Cowa germplasm in the hilly region 
The experiment was conducted at the Hill Tracts Agricultural Research Station, Ramgarh, Khagrachari 
during 2014. The maximum yield per plant (74.76 kg) was obtained from GC RAM 007 and it was the 
lowest in GC RAM 010 (3.25 kg). The highest TSS was recorded in GC RAM 007(15.80%) followed 
by GC RAM 010 (15.58%) and GC RAM 011 (15.24%). 

Evaluation of Cashewnut germplasm in hilly region 
Five cashewnut germplasms were evaluated at the Hill Tracts Agricultural Research Station, Ramgarh 
during the year 2014. The line AQ RAM 005 produced the maximum number of fruits (892/plant) 
while heavier nut (6.0/fruit) was produced by the line AQ RAM 001.  The maximum nut yield (4.37 
kg/plant) was obtained from the line AQRAM 005 and the maximum edible portion of nut (36.9%) 
was recorded in AQ RAM 004. 

Evaluation of jaboticaba germplasm in hilly region 
Five germplasms of Jaboticaba fruits were evaluated at Hill Tracts Agricultural Research Station, Ramgarh, 
Khagrachari during April, 2014. The maximum number of fruits (425), weight of fruits (2.2 kg/plant) was 
harvested from the germplasm EC RAM 003 and TSS was also the highest (11.9%) in EC RAM 003.  

Performance of BARI released mango varieties in Chittagong hill tracts 
A performance trial was conducted at the existing five years old mango orchard containing BARI 
Aam-1, BARI Aam-2, BARI Aam-3, BARI Aam-4 and BARI Aam-8 at hill valley of Agricultural 
Research Station of Raikhali in Rangamati Hill District during 2013-14.The maximum plant height 
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(518.30 cm), base girth (62 cm), number of fruits per plant (288.30), fruit length (10.93 cm) and yield 
(20.01 t/ha) were  observed in BARI Aam-8. The lowest number of fruits per plant (96.33), edible 
portion (70.51%) and fruit yield (5.32%) were found in BARI Aam-1. The heaviest fruit (413.10 g) 
and the highest edible portion (84.50%) were found in BARI Aam-4. The maximum TSS (22.67%) 
was recorded in BARI Aam-3 and the minimum (16.33%) in BARI Aam-2. BARI Aam-8 was superior 
among all other varieties under study in Chittagong Hill Tracts. Though, BARI Aam-2, BARI Aam-3 
and BARI Aam-4 were found to be promising for their satisfactory yield in CHT. BARI Aam-1 was 
suggested as suitable early sweet variety. 

Evaluation of grafted mandarin (Citrus reticulata blanco) in hilly area 
An experiment was conducted at five years old grafted mandarin orchards consisting of ten genotypes 
in Agricultural Research Station, Raikhali, Rangamati Hill District during 2013-14. The maximum 
number of fruits per plant (781) was observed in CRRai031 followed by CRRai022 (500) and 
CRRai023 (377), whereas there were no fruits in CRRai029 and CRRai030. The time to first flowering 
was March in all the genotypes except CRRai025 where first flowering happened in February. The 
mandarin genotype CRRai031, CRRai022 and CRRai023 were supposed to be superior for number of 
fruit set and this experiment is ongoing. 

Evaluation of pummelo (Citrus grandis osbeck) in hilly region 
An experiment with twelve genotypes of pummelo was conducted at the existing six years old 
pummelo orchard collected from different parts of Chittagong Hill Tracts at hill valley of Agricultural 
Research Station of Raikhali in Rangamati Hill District for the evaluation of superior pumelo lines in 
hilly region. The maximum number of fruits per plant (210) was observed in CGRai008 followed by 
CGRai009 (150), whereas the minimum (06) in CGRai012. The earliest flowering (early November) 
was recorded in CGRai006 and the latest (mid March) in CGRai013. 

Evaluation of guava (Psidium guajava) in hilly area 
An experiment was conducted on guava genotypes established in minor fruit orchard of Agricultural 
Research Station, Raikhali, Rangamati Hill District during 2013-14. PGRai003 was seedless, crispy, 
oblong shaped with extended keeping quality (8-10 days). Its individual fruit weight was 280 g with 
10.14 cm × 7.14 cm fruit size. PGRai011 was less seeded, crispy with higher individual fruit weight 
(323.17 g). Its fruit size was 9.74 cm × 7.46 cm. PGRai003 produced flower during June and become 
harvestable during September onwards. PGRai011 produced flower during April (on-season) and 
October (Off-season) which become harvestable during February onwards. 

Effect of fertilizer dose on the yield of dragon fruit in hilly areas 
An experiment was conducted comprising seven fertilizer treatments viz., T1 = N810P465K375, T2 = 
N675,P390K310, T3 = N540P310K250 , T4 = N400P230K185, T5 = N270P155K125, T6 = N0P0K0, T7 = native 
fertility and 20 kg cow dung manure per pillar containing four plants were applied for all the 
treatments except T7, at Agricultural Research Station, Raikhali, Chandraghona, Kaptai, Rangamati 
Hill District during 2012-13 to recommend the proper NPK fertilizer doses for higher yield and quality 
of dragon fruit in Chittagong Hill Tracts. There were significant differences in terms of plant height, 
plant stem circumference, number of fruits, average individual fruit weight, fruit size, TSS, edible 
portion and fruit yield. The maximum number of fruits per pillar (60.33), average individual fruit 
weight (309.20 g), fruit size (9.23 cm × 7.73 cm) and fruit yield (37.48 t/ha) were observed in T3. The 
minimum number of fruits per pillar (35.00), average individual fruit weight (230.00 g) and fruit yield 
(16.14 t/ha) was found in native fertility (T7). The highest TSS (16.50%) was recorded in native 
fertility (T7) and lowest (13.43%) in T1. Application of fertilizers at the rate of N540P310K250 g/pillar 
along with 20 kg of cow dung manure would be optimum for higher yield of dragon fruit in 
Chittagong Hill Tracts of Bangladesh. 
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Evaluation of jamun (Syzygium cumini) in hilly area 
An experiment with seven jamun genotypes was conducted on five years old jamun genotypes established in 
minor fruit block of Agricultural Research Station, Raikhali, Rangamati Hill District during 2013-14. The 
highest number of fruits per tree (5240) was recorded in SCRai005 and the lowest (2340) in SCRai001. The 
earliest flowering (last January) and harvest (mid May) were observed in SCRai001 and the latest flowering 
(mid April) and harvest (last June) in SCRai007. The maximum fruit size (3.00 cm × 2.33 cm), individual 
fruit weight (9.23 g), flesh thickness (7.47 mm), edible portion (85.92%) and TSS (14.80 %) were recorded 
in SCRai004. Fruits of all the genotypes were black in color, oblong in shape with flat fruit apex.  

Evaluation of star gooseberry (Phyllanthus acidus l.) in hilly area 
An experiment was conducted at the Agricultural Research Station of Raikhali under Rangamati Hill District 
during 2013-14 for the evaluation of seven years old six star gooseberry genotypes in hilly area. The highest 
number of fruits per plant (12246) was recorded in PARai006 and the lowest (7463) in PARai005. Four 
fruiting time per year were observed in all the treatments providing fruits about all the year round. The 
maximum individual fruit weight (4.10 g), TSS (5.99 %) and very good organoleptic taste were obtained 
from PARai001 with fruit yield of 34.06 kg/plant/annum. The highest number of fruits (12246) and yield 
(44.09 kg) per plant per year were recorded in PARai006 having good organoleptic taste with TSS (5.10%) 

Evaluation of monkey jack (Artocarpus lacucha buch.-ham.) in hilly area 
An experiment with seven monkey jack genotypes collected from different parts of Chittagong Hill 
Tracts at established minor fruit orchard under Agricultural Research Station of Raikhali in Rangamati 
Hill District for the evaluation of superior monkey jack genotypes in hilly region. The highest 
individual fruit weight (155.3 g), number of bulb per fruit (52) and TSS (17.0%) with very good taste 
was obtained in ALRai006. The maximum fruit yield per plant (42.99 kg) was found in ALRai004. 

Evaluation of Natal plum (Carissa macrocarpa) in hill valley 
An experiment on natal plum was conducted at the established minor fruit orchard at hill valley of 
Agricultural Research Station of Raikhali in Rangamati Hill District during 2013-14.The only natal 
plum genotype, i.e., CMRai001 produced 10 kg fruits per plant with 13.00 g individual fruit weight, 
3.89 cm × 2.50 cm fruit size, 93.50 % edible portion and 13.80 % TSS that were much more higher 
than the local caranda genotypes. The oblong-pointed shaped fruits were red in color having red flesh 
and two flat seeds.CMRai001 produced flowers and fruits all the year round. 

Evaluation of plum (Prunus domestica l.) in hilly areas 
An experiment was conducted on five years old Alubukhara (plum) genotypes at the established minor 
fruit block of Agricultural Research Station of Raikhali in Rangamati Hill District during 2013-14 for 
the evaluation of plum genotypes in hilly area. The maximum number of fruits (300), TSS (16.20%) 
and fruit yield per plant (2.32 kg) were found in PDRai001, and the highest fruit size (27.20 cm× 22.25 
cm) and individual fruit weight (8.10 g) in PDRai002. 

Evaluation of exotic date palm (Phoenix dactylifera l.) in hilly areas 
An experiment was conducted at the established five years old exotic Date palm garden of Agricultural 
Research Station of Raikhali in Rangamati Hill District during 2013-14 for the evaluation of 21 exotic date 
palm genotypes in hilly area. Higher number of fruits (548), fruit size (3.41 cm × 2.57 cm), individual fruit 
weight (12.91 g) and fruit yield per plant (7.07 kg) was observed in PDRai002 comparing to PDRai018.  

Evaluation of grape (Vitis sp.) in hill valley 
An experiment on the evaluation of grape in hill valley was conducted at Agricultural Research Station, 
Raikhali, Rangamati Hill District during 2013-14. The VLRai001 produced 31 bunch fruits per vine with 
73.85 fruits per bunch each fruit weighing 2.91 g containing 2.20 seeds per fruit. Edible portion and TSS 
were 80% and 20%, respectively. Fruit yield was 6.66 kg per vine and organoleptic taste was very sweet. 
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Study on the performance of different rootstocks of mandarin in hilly area 
An experiment was conducted on the performance of seven years old three different rootstocks of 
mandarin like Rough lemon, Rangpur lime and Calamanshi in hilly area at Agricultural Research 
Station, Raikhali, Rangamati Hill District during 2013-14. The maximum plant height (471.67 cm), 
base girth (55.00 cm), plant canopy (480 cm × 510 cm), number of fruits per plant (360.00), individual 
fruit weight (125.20 g), number of seeds per fruit (34.00), plant survival percentage (100%) was 
recorded in rough lemon. The minimum plant height (390.00 cm), base girth (45.33 cm), plant canopy 
(295.00 cm × 313.33 cm), individual fruit weight (15.80 g), and number of seeds per fruit (10.00) was 
recorded in calamanshi. The lowest number of fruits (300.00) and survival percentage (10%) was 
found in Rangpur lime. Disease incidence of Rough lemon was less. The incidence of foot rot was 
severe in Rangpur lime that leaded to death of plant and the incidence of calamanshi was high.  

Effect of different rootstock on the growth and yield of sweet orange 
An experiment was conducted on the effect of different rootstock on the growth and yield of BARI 
Malta-1 at hill valley of Agricultural Research Station, Raikghali, Rangamati during 2013-14. The 
maximum plant height (250.00 cm), base girth (23.00 cm), plant canopy (240.00 cm × 206.67 cm), 
number of fruit per plant (48.00) and less infestation of leaf minor were recorded in rough lemon when 
used as rootstock for BARI Malta-1. The cent percent survival of plant was found in rough lemon, 
Rangpur lime and Pummelo. Disease incidence was high in Rangpur lime and low in pummelo. The 
rootstock-scion compatibility was poor in between Calamansi and BARI Malta-1. 

Effect of different rootstock on the growth and yield of mandarin 
An experiment was conducted on the effect of different rootstocks like rough lemon, Rangpur lime, 
Calamansi and Pummelo on the growth and yield of BARI Kamala-1 at hill valley of Agricultural 
Research Station, Raikhali, Rangamati during 2013-14. The maximum plant height (175.00 cm), base 
girth (16.00 cm) and plant canopy (116.67 cm × 110.00 cm)in rough lemon. The survival rate was 
100% in rough lemon, rangpur lime and calamansi but 60% in pummelo. The incidence of diseases 
were low and high in Calamansi and Pummelo, respectively, whereas the rests were moderate. 

Collection of citrus fruit germplasm from hilly areas 
A total of 22 citrus germplasm were selected through preliminary evaluation from two Citrus Fruit 
Shows held in Rangamati and Bandarban Hill District were collected from these two districts during 
2013-14. Among collected germplasm, 13 germplasm were pummelo, 05 were mandarin, 03 were 
sweet orange and 04 were sour pulp citrus. 10 pummelo genotypes were transplanted to main field 
during 2014. 

Regional yield trial of bold seeded hyacinth bean in hill valley 
An experiment for regional yield trial on bold seeded hyacinth bean was conducted at Agricultural 
Research Station, Raikhali, Rangmati Hill District during 2013-14 to find out the suitable line of bean 
as khaishya (bold seeded bean). The highest number of green pod per plant (707.2)  was recorded from 
BARI Sheem-4 and lowest (470.5) from LPR 125.The maximum green pod yield (18.47 t/ha) was 
found in BARI Sheem-4 and the minimum (12.61 t/ha) in LPR 125.  The maximum green seed yield 
was observed in BARI Sheem-4 (7.35 t/ha) and CBR 204 (7.28 t/ha), whereas the minimum in LPR 
125 (5.45 t/ha). But minimum 100 seed weight (100 g) was recorded in BARI Sheem-4 whereas 
maximum in CBR 204 (117 g). 

Regional yield trial of indigenous country bean in hill valley 
Two advanced lines of indigenous country bean viz. DLP-002 (Suri sheem),  DLP-003 (Bata sheem) 
and BARI Sheem-4 (check variety) were evaluated for regional yield trial at Agricultural Research 
Station, Raikhali, Rangmati Hill District during 2013-14 with the objective of selecting the superior 
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line that perform well. Significantly maximum green pod yield was recorded from the check variety 
that ranks first with the yield of 18.12 t/ha which was statistically identical to DPL-002(15.79 t/ha) 
whereas minimum was in DLP-003 (14.15 t/ha). Green seed yield also showed the similar trend. 

Effect of macha height on the growth and yield of honeydew melon (Cucumis melo L. var. 
indorus Naud.) 
A field experiment comprising four different macha (trellis) height viz., T1 = control (without support), 
T2 = Macha at 0.50 m, T3 = Macha at 0.75m and T4 = Macha at 1.00 m was conducted at the 
Agricultural Research Station, Raikhali, Chandraghona, Rangamati Hill District during 2013 to find 
out the appropriate macha height for the growth and yield of honeydew melon (chinal) in hill valley of 
Chittagong Hill Tracts. The number of node at 1st male (8.60) and female flowers (23.33) were higher 
in control. The maximum number of fruits (8.47) was found in T2 while the minimum (4.90) in control. 
The highest yield (30.95 t/ha) was observed in T2 and the lowest (19.33 t/ha) was in control that was 
half of the previous. 

Effect of support system on the growth and yield of pole bean line (PV Rai-005) 
An experiment was carried out at Agricultural Research Station, Raikhali, Rangmati Hill District 
during 2013-14 to find out the suitability of support system to grow pole bean. Three types of support 
system was used viz. bamboo stick and bamboo top of 5 feet, macha (trellis) of 1 feet and control 
(without support).  The highest no. of green pod per plant (598.17) was recorded from control 
treatment and lowest (507.45) from bamboo top. The maximum green pod yield (6.40 t/ha) was found 
in control treatment which was statistically identical to macha (6.05 t/ha) and the minimum (5.22 t/ha) 
in bamboo top.  The maximum green seed yield was observed in control treatment (4.32t/ha), whereas 
the minimum in bamboo top (3.48 t/ha).  

Validation of sweet gourd + chili intercropping at different plant population 
The experiment was conducted at OFRD, Bandarban during the period from November 2013 to May 
2014 to find out the appropriate plant population of chili in sweet gourd-chili intercropping systems. 
Treatments included in the experiment were: T1= Sole sweet gourd (2.0 m x 2.0 m), T2=Sole chili (50 
cm x 40 cm), T3= Sweet gourd (100%) +chili (50%) and T4= Sweet gourd (100%) + Chili (40%). 
Among intercropping treatments, Sweet gourd (100%) + chili (40%) combination gave the highest 
sweet gourd yield (19.46 t ha-1). The results revealed that 40% might be the optimum chili population 
for intercropping with 100% sweet gourd for higher productivity. 

Validation of hybrid maize+ sweet potato intercropping under different planting systems in hilly 
areas 
An intercropping experiment was conducted at Dalupara hill valleys in Bandarban during 2013-14 to 
find out the suitable planting system of hybrid maize-sweet potato intercropping. Two intercropping 
combinations viz., T3=maize paired row + 2 rows sweet potato (100% HM: 40% SP) and T4=maize 
normal row +1 row sweet potato (100% HM: 60% SP) were evaluated against their sole crops. Cob 
yield of hybrid maize and tuber yield of sweet potato was the highest in respective sole crops. Among 
intercropping treatments, the highest cob yield (14.56 t ha-1) was recorded in T4 and tuber yield (10.67 
t ha-1) in T4. Higher fodder yield was obtained from T3 (28.75 t ha-1) combination. The results revealed 
that maize normal row +1 row sweet potato (100% HM: 60% SP) combination might be suitable for 
the hilly areas. 

Validation of sowing dates on the effect of green cob and fodder yield of sweet corn in the hilly 
region 
The trial was conducted at Dalupara hill valleys in Bandarban during 2013-14 to determine the 
optimum sowing time for better yield of green cob as well as fodder of sweet corn (var. BARI Sweet 
Corn-1) in the hilly region. Five sowing.dates (November 20, November 30, December 10, December 
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20 and December 30) were included in the study. The highest green cob yield was obtained from 
November 30 sowing (12.72 t ha-1) followed by December 10 (12.32 t ha-1) and lowest green cob yield 
was found from December 30 sowing (10.31 t ha-1). The highest green fodder yield was obtained from 
November 30 sowing (33.51 t ha-1). The results revealed that November 30 to 10 December sowing 
could be suitable for sweet corn cultivation in hilly region in respect of green cob yield as well as 
green fodder yield. 

Adaptive trial with BARI hybrid maize varieties in hilly areas 
The trial was conducted at Raicha gualikhula and Dalupara hill valleys in Bandarban during 2013-14 
to compare the performance of BARI developed hybrid maize varieties with commercial maize 
cultivars. Four varieties were evaluated. NK 40 gave the highest yield (9.58 t ha-1) followed by BHM-
9 (9.13 t ha-1). BHM-5 gave the lowest yield (8.04 t  ha-1). 

Production Program of BARI hybrid maize variety 
The production program of BARI hybrid maize variety was conducted at Dalupara hill valleys in 
Bandarban during rabi season of 2013-2014 to popularize BARI released hybrid maize variety among 
the farmers. The result obtained from the study indicated that grain yield was produced 8.87 t ha-1. 
Farmers choose BHM-9 due to its good quality and color.  

Production Program of BARI Sarisha-11 
The production program of BARI Sarisha-11 was conducted at Dalupara hill valleys in Bandarban 
during rabi season of 2013-2014 to popularize BARI released mustard variety among the farmers. The 
result obtained from the study indicated that seed yield was produced 1.83 t  ha-1. 
The performance of BARI sarisha-11 is good. Farmers reacted very positively and were satisfied with 
this variety for its high yield. 
 



 
 
 
SEED TCHNOLOGY 
Seed quality of wheat under conservation agriculture based technology 
The experiment was carried out at the research field and laboratory of Seed Technology Division 
BARI Gazipur during rabi season of 2013-14 to find out the suitable conservation agriculture based 
technology for wheat seed production and to know the varietals performance of wheat under resource 
conservation agriculture based technology for quality seed production. The experiment was laid out in 
split plot design with three replications where variety was used in main plot. The treatment comprises 
of two wheat variety, V1= BARI Gom-27 and V2= BARI Gom-28 and four conservation agriculture 
based technology viz. CA0= Conventional tillage, CA1=Strip tillage, CA2=Power tiller operated seeder 
and CA3= Raised Bed system. Plant height, spike length, No. of floret per spike, no. of grain per spike, 
1000 seed weight and yield were significant with variety and different conservation tillage practices. 
Maximum plant height and spike length was observed from T4 (Raised Bed system). Higher floret no, 
grain per spike, thousand seed weight and finally seed yield were found from CA3 (Raise Bed system). 
After harvesting significantly highest seed germination (94%), root length, shoot length, seedling dry 
weight and vigour index were recorded from the seeds of raised bed plot. Wheat variety BARI Gom 28 
produced better quality seed under raised bed system. 

Influence of seed treatments on quality seed production of chickpea 
The experiment was carried out at the research field and laboratory of Seed Technology Division 
during rabi season of 2013-14 to investigate the effect of different seed treatments on stand 
establishment, seed yield and quality of chickpea. Five seed treatments were: T1= GA3 50 ppm, T2= 
GA3 100 ppm, T3=GA3 200 ppm, T4= Hydro priming and T5= Control. Approximately 220 g seeds 
were soaked in 500 ml respective GA3 solution and distilled water incubated at ambient temperature 
for 8 hours. After incubation, the  treated seeds were rinsed three times and kept them on paper for two 
hours to remove extra water from seed surface. The experimental plot was fertilized with N,P,K & 
boric acid @ 20-18-20-2 kg/ha in the form of urea, TSP, MP and boric respectively. The maximum 
seedling emergence (75.83%) and initial plant population 51/m2 were obtained from GA3 50 ppm 
treatment. Remarkable variation was observed in dry matter production among the treatments and 
maximum dry matter was obtained from GA3 100 ppm treatments. Among the seed treatments, 
significant differences were recorded in plant height, number of branches/plant, pods/plant, seeds/pod, 
100-seed weight and seed yield. Seeds treated with GA3 100 ppm gave the highest seed yield (2128 
kg/ha) and it was statistically identical with GA3 50 ppm and hydropriming. After harvesting, 
significantly highest seed germination (97.67%) and vigour index (6224) were recorded from GA3 100 
ppm treatments but highest root length (18.31 cm), shoot length (29.23cm) and seedling dry weight 
(66.62 mg) were recorded   from GA3 50 ppm treatment. 

Survey, monitoring and documentation of indigenous seed storage of mungbean in some selected 
areas of Bangladesh 
The study was conducted to collect information about indigenous seed storage methods of mungbean 
in Jessore and Pabna region during 2013-2014. Documentation of farmers practice about seed storage 
and the problems they are facing while storing the seed are the objectives of the survey. About 80 
farmers are involved in the study. Most of the respondents are 31 to 45 age group and agriculture is 
their main occupation. About 49% respondents have secondary level education and next are primary 
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level with some illiterate group where 10 % respondents have higher level of education. About 61% 
respondents are under small farm size and 17% respondents are under medium group. Farmers face 
different problem during seed storage. From the study it is observed that most of the farmers of the 
selected area have higher level of agricultural experience who have been cultivating mungbean. The 
farmers of the survey area use different type of storage container such as earthen pot, jute bag, jute bag 
with polyethylene, plastic container, coarse polythene and  tin container. Most the farmers dry their 
seed for 3 times during storage. A large number of the respondent of the selected area use dried neem 
leaf or neem leaf powder, bishkatali leaf, naphthalene and phostoxin tablet with in the storage 
container to keep their seed in a good condition. Farmers often face different problems while they are 
storing their mungbean seed. Insect infestation is a main problem at farmers’ level when they stored 
their seed. Farmers reaction is that, germination rate is low when they use their own seed.  

Effect of seed priming with Zinc solution on chickpea 
An experiment was conducted at the field of Seed Technology Division, BARI, Joydebpur, Gazipur 
and FSRD site, Kadamshahar, Godagari, Rajshahi during rabi season 2013-2014 to study the effect of 
seed priming in different concentration of Zinc solution on Chickpea. There were two variety of 
chickpea (BARI Chola-5 and BARI Chola-9) and five level of seed priming in Zinc solution (dry seed, 
water primed, 0.025%, 0.05% and 0.075 Zn solution). Seed primed with 0.05% Zn solution was  
produced significantly higher seed yield over the other treatment combination in both location. The 
highest seed yield was obtained from the combination of BARI chola 9 and  seed priming in 0.05% 
solution. BARI chola 5 produced second highest seed yield with the same concentration of Zine. Other 
yield components of chickpea varieties like no. of branch per plant, no. of pods/plant, no. of seeds 
/plant, 100 seed weight were significantly increased due to seed priming.  

Effect of sowing and harvesting time on yield and seed quality of soybean 
Field experiment was conducted at the research field of Seed Technology Division  of Bangladesh 
Agricultural Research Institute (BARI), Joydebpur, Gazipur during the period from December to May 
in 2013-14. Three planting dates viz. S1=15 Dec, S2= 30 Dec, S3= 15 Jan and three harvesting dates 
viz. H1=120 DAS, H2= 130 DAS, and H3= 140 DAS were used in the study. In a 4m×3m plot the seed 
were sown in 40m×5cm line. The crop was fertilized @ 25-35-55 and 18 kg N-P-K and S/ha. Weeding 
and irrigation were done as and when necessary. Data of different agronomic and yield contributing 
attributes were taken and analyzed statistically. The highest seed yield (1629 kg/ha) was obtain from 
the 30 Dec sowing and harvesting at 130 DAS. 

Effect of post harvest fruit storage on seed quality of pumpkin 
A field experiment was conducted in the field of Seed Technology Division, BARI, Joydebpur during 
October 2013-April 2014 to evaluate appropriate post harvest fruit storage period for quality seed 
production. Well matured fruits of  variety BARI  mistikumrea 2 was stored under ambient condition. 
At one month interval,  weight loss of fruits were recorded. Fresh weight and dry weight of extracted 
seed were recorded . Dry seed having 8 percent moisture content were  placed for germination test. 
The seeds collected from 1 month stored fruit was found better quality in terms of germination 
percentage, seedling dry weight and vigour index. The experiment is continuing up to next  planting 
time. 

Effect of harvesting time and post harvest ripening period on seed quality in bottle gourd 
A field experiment was conducted at the farm of Seed Technology Division, BARI, Joydebpur during 
October 2013-May 2014 to evaluate the quality of bottle gourd seed influenced by harvesting time and 
post harvest ripening period. Three harvesting stage 70, 90 & 105 days after anthesis and 2 post 
harvest ripening period (0, 7 days) were tested. Bottle gourd variety BARI lau 4 were weighed 
individually and brought to the laboratory for post harvest ripening from 0-7 days. After post harvest 
ripening, the extracted seeds were counted for each fruit and sun dried  up to 8 percent moisture 
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content. Germination test was carried out in sand medium at laboratory temperature 250c and 100% 
RH. Final count of the germination percentage was taken on 14th day and number of normal seedling 
counted and expressed in percentage. Best quality seeds were obtained from the fruits harvesting at 90 
DAA and left for 7 days post harvest ripening period. 

Influence of fruit load on seed yield and quality in sweet pepper 
A field experiment was conducted at the research farm of Seed Technology Division, BARI, Gazipur, 
during 2013-2014 to know the optimum number of fruit retaining on the plant for quality seed 
production of capsicum. Under were T1 = Control, T2 = 2 fruit per  plant, T3= 4 fruit per plant and T4 = 
8 fruit per plant. One month old seedlings were transplanted in the experimental field. Best quality 
seeds as well as higher yield were obtained from the plant which retained 8 fruits. 

Effect of packing materials on viability of coriander seeds at cool temperature 
The experiment was conducted at the SRSC, Faridpur during 2013-14 to identity the appropriate 
storing materials for coriander seed under cool condition storing and the efficiency of the storage 
containers on retention of seed quality. Seed moisture content increased at a very low rate in all 
packing materials. The study was started with those seeds which were supplied by SRSC for 
experimental purpose from November 2013. Seeds were stored (300 g seeds per packet) in different air 
tight packing system viz, poly bag (0.1 mm), tin pot, aluminum foil bag and polythene bag at 50C in 
refrigerator. Germination and vigour test were done by using 400 seeds form each packet in five 
replications following Completely Randomized Design (CRD). Vigor index was calculated following 
the formula of Baki and Anderson. The germination percentage decreased gradually with the increase 
of storage time in different non perforated storage containers. Aluminum foil bag stored seed showed 
highest germination percentage. Higher vigour index was noted from March to November in 
aluminum foil bag followed by plastic can and tin pot. Among the treatments, over all best 
performance was found in aluminum foil bag and the lowest vigour index was found from poly bag. 



 
 
 
VERTEBRATE PEST 
Coconut Trees 
Development of management package against squirrel damage in coconut trees 
The experiment was conducted at RWRS, Shyampur, Rajshahi during December 2013 to May 2014 to find 
out the suitable management tactics to reduce squirrels damage in coconut trees. There were 4 treatments 
viz, T1 = Wrapping 2.5 feet metal sheet around the tree trunk 6 feet above from the ground, T2 = Hanging of 
human hair on the tree trunk, T3 = spraying repellent made by onion + hot chilli + cayenne pepper and T4 = 
Untreated control. The experiment was laid out following RCB design with 4 replications. One coconut tree 
(9-10years) was treated as one replication. Metal sheets were placed on the tree trunk 6 feet above from the 
ground by surfing nails into the tree trunk with the hammer. Human hair collected from salons was hanged 
on the tree trunk with the help of nylon net bags. Human hair was changed every 15 days interval. 
Homemade squirrel repellent (onion + hot chilli + cayenne pepper) was applied to the tree canopy with the 
help of foot pump at 7 days interval. Plant to plant distance was around 6 meter apart from one another. 
Number of squirrels moving toward the tree, number of squirrels reaching on the top of the canopy, number 
of damaged fruits, number of healthy fruits and per cent fruit damage caused by squirrel were recorded up 
to 7 days after the application of the treatments of every interval. 
The number of squirrels reaching on the tree canopy differed significantly among the treatments. In case of 
metal sheet wrapping trees, no squirrel could reach on the top of the tree canopy followed by human hair 
treated trees where only 1.50 numbers of squirrels could reach on the top of the tree canopy. It should be 
mentioned that human hair could completely repel the squirrels from the tree up to 12 days. After 12 days 
its repellency action might have been reduced for this reason some squirrels could move to the tree canopy. 
In case of homemade spray application (onion + hot chilli + cayenne pepper), average 3.57 numbers of 
squirrel could reach to the tree canopy.No damaged coconut fruit was found (0.00) in wrapping metal sheet 
treated trees. The highest number of healthy fruits (32.00) were found in wrapping metal sheet treated trees 
due to the lowest infestation or no infestation caused by squirrels, followed by hanging of human hair 
treated trees (28.50) and homemade spray (onion + hot chilli + cayenne pepper) treated trees (24.00) 
respectively and the lowest number of healthy fruits (11.00) were found in untreated control trees. In case of 
fruit damage no fruit damage (0.00%) was found in metal sheet treated trees followed by hanging of human 
hair treated trees (12.58%) and homemade spray (onion + hot chilli + cayenne pepper) treated (24.19%) 
trees respectively. The highest fruit damage (66.15%) was found in untreated control trees. From this 
experiment, it has been revealed that wrapping metal sheet application has been ableto repel squirrel 
significantly because squirrels were slipped and fall down while trying to climb on the trees.  
Study on the effectiveness of newly designed single and multiple capture traps for controlling rodents 
Efficacy of newly designed one multiple capture live trap and one single capture bamboo live trap for 
controlling rat, were designed and evaluated inside at the rat enclosure in Vertebrate Pest Division, 
BARI, Gazipur during the period of September, 2013 to May, 2014 to develop a new multiple capture 
live trap and to evaluate its rodent capture efficacy. 
Multiple captures live trap: The multiple capture live trap was fabricated with GI wire (2.6 mm). 
Weight of the life trap was 3 kg. The functional parts of the machine were (1) Frame; (2) Lower plate 
(3) Entrance cone and (4) Exit gate. 
Single captured live bamboo trap: The single captured live bamboo trap was made of bamboo and GI 
wire (diameter 2.6 mm). It was nothing but a piece of a big bamboo containing a one side opened internode 
with a node. The functional parts of the trap were divided into two parts; (1) frame and (2) entrance gate. 
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Efficacy test: This test was conducted inside the rat enclosure (6m X 4m) in Vertebrate Pest Division during 
April to June 2014. Lesser bandicoot rat Bandicotabengalensis was used as test animal. The rats were kept under 
the laboratory condition for at least one week for acclimatization or adaptation before starting the experiment. All 
animals were starved for 6 hours before applying the treatment. Ten rats were released into the enclosure. Newly 
designed multiple capture traps were set inside the enclosure.  Bread was used as bait material. The single capture 
bamboo traps were set at active burrow openings. The trap was set in every evening and the data were recorded in 
the following morning. This test was conducted up to 15 days i.e. 15 trap nights.  
The per cent trap success of newly designed multiple capture live was about 80%. Rats entered in to 
the trap successfully but they could not come out due to narrow space between the wires of entrance 
cone and they were also faced by the sharp end of the wires of the trap 
The per cent trap success of newly designed single captured live bamboo trap was about 75%. Rats 
could easily enter into the trap but could not come out from the trap because the entrance gate was 
closed automatically due to its flexibility 

Efficacy of cowdung and poultry litter for repelling burrowing rats 
The experiment was conducted at the wheat field, Rajbari, Dinajpur and in the poultry farm, Kapasia, Gazipur 
during January to May 2014 to evaluate the efficacy of cowdung and poultry litter for repelling rat. There were 
four treatments in each experiment viz. 10%, 20% and 30% cowdung and poultry litter solution and the untreated 
control where no cow dung/poultry litter was used. Only active burrows were considered for conducting this 
experiment. Burrows having clear symptom of rat inside with fresh soil in the opening were considered as active 
burrows. Ten active burrows for poultry litter in poultry farm and twenty active burrows for cow dung in wheat 
field were used in this study. Before applying treatment all the active burrows were identified properly. Foot 
tracts activities were taken for two nights for both pre and post treatments operations. 
Cowdung was prepared by mixing a certain amount of cow dung in water. For preparing 30%, 20% and 
10% cowdung solution; 300g, 200g and 100g cowdung was mixed with 1 (one) L of water respectively. 
This mixture was blended for about 5 minutes and put in a water pot. The poultry litter solution was also 
prepared with the same procedure. These solutions were used for treating active rat burrow. 
Cowdung and poultry litter solutions were applied inside the burrow opening of active burrow system. 
Two liters of cow dung and poultry litter solution were applied by water pot in one active burrow 
system in each treatment. The prepared solution was applied in the evening and application was 
continued for consecutive two days. In case of untreated control treatment, active burrow systems were 
treated with pure drinking water only. After applying the treatments the entire burrow opening were 
closed by soil. After application of the treatments, rodent activities were observed up to seven days. 
The post treatment tile index data was taken. Efficacy of the treatment was judged on the basis of 
rodent activities based on active burrow opening and foot print on the tracking tiles. 
It is revealed that the rodent controlling success differed significantly (1% level) among the treatments. 
In active burrow count method, the rodent controlling efficacy for 30%, 20% and 10% cowdung solution 
was 65%, 65% and 45%, respectively in wheat field. Thirty and twenty per cent cowdung solution 
showed the highest success which was statistically identical with ten per cent cow dung solution. In case 
of poultry litter, it was also found effective against burrowing rat with 70% and 60% success recorded in 
30% and 20% poultry litter solution respectively. The cowdung and poultry litter could be used for 
repelling rat from the crop field. Cowdung and poultry litter solution could be applied every 4 to 5 days 
to repel rat from the field for reducing rat damage. The findings of the experiment could be used as an 
eco-friendly tool for integrated rodent management, which will be used as environmentally sound and 
cost effective technology for reducing crop damage from burrowing rats. 

Incidence and extent of damage of vertebrate pests from different areas of the country 
Incidence and extent of damage of vertebrate pests from different areas of the country were conducted 
at the Vertebrate Pest Division, BARI, Gazipur during 2012-13 and 2013-14 to know the pest species, 
population, incidence, nature and extent of damage and other research activities. A considerable 



Vertebrate Pest  371 
number of rats were found in the poultry farms of Kapasia and Sreepur, Gazipur. A total of 50 rats 
were collected from the 10 poultry farms by trapping with live traps. Among these, 42 were identified 
as Bandicotabengalensis and the rests 8 were Rattusrattus species. The sex ratio of the collected rats 
was 15: 35 for male and female, respectively. Brown squirrels (Callosciuruspygerythrus G) and rats 
(Rattusrattus) were found to damage in coconuts, jackfruits, litchi, guava, mango, sapota, tamarind and 
others citrus fruits grown in the Regional Agricultural Research Station, Hathazari Chittagong, 
MoulvibazarSylhet and HARS, Khagrachari while a considerable number of stripped squirrels 
(Funambuluspennanti) were observed to damage   the above mentioned crops in the RARS Jessore and 
Fruit Research Station, Rajshahi. Bird like parakeet, crow, bulbul etc. were found to damage mango, 
jackfruits, papaya, litchi, guava and citrus fruits in those locations. 

Study of vertebrate pest status and their damage severity at BARI research field and stores 
Vertebrate Pest status and their damage severity were studied at the field crops and stores of different 
divisions and the campus of Bangladesh Agricultural Research Institute, Gazipur, during 2012-2013 and 
2013-14 to estimate the damage severiety. The highest number of rat trapped in the dry fish baited trap 
(18) followed by coconut baited traps (12). Groundnut, wheat, kaon and maize seeds were found to 
damage at germinating stage by crows, pigeon, martin, bulbul etc. and these crops were found to damage 
by parakeet at the maturity stages. Considerable rat damage (about 10%) was recorded in the wheat fields 
at the grains filling stage and potato field at the tuber formation stage. Jackfruits were found to damage 
by a number of crows at the ripen stage in this campus. Besides these, considerable amount of stores and 
laboratory goods were observed to damage by the rat’s amount. A number of jackal and dogs were also 
found to damage in vegetable plots. They damaged the crops by digging the soil. 

Study on the status of black rat, rattus rattus on coconut and its eco-friendly management technique at 
southern part of Bangladesh 
The experiments were conducted at RARS, Barisal and Farmers field of Lebukhali (DumkiUpazila), 
Patuakhali during September 2013 to May 2014 to develop an eco-friendly management technique for 
controlling rat in coconut trees. There were 5 treatmets in both locations but additional treatment, 
sanitation (clean management) was set at the farmer’s field of Lebukhali. All treatments  are assigned 
as follows: T1: Barrier by metal sheet, T2: Barrier by aluminium foil, T3: Trapping (Snap/Kill), T4: 
Acute poison (Zn Phosphide) bait, T5: Sanitation (clean management)  and T6: Untreated control. The 
experiments were laid out in randomized complete block design with five replications. One tree was 
served as one replication. The treatments were randomly allotted in each block. Trees with average age 
(15-18 years) and green nuts (25-30 days) were considered for study. Total trees of the selected 
farmers and farms were divided into five groups and data were recorded every alternate day on number 
of damaged and healthy nuts per tree then percent damaged nuts were calculated.  The groups (10 
trees/group at RARS, Rahmatpur and 5 trees/group at Lebukhali ) were categorized based on plant 
height, age and damaged nut. Metal sheet (2x2ft) and aluminium foil (2x2ft) were wrapped around the 
coconut tree trunk 3 ft above from the ground. A Snap/kill trap was set at the base of the coconut tree 
per plant with palatable food (dry fish and biscuits mixtures). Numbers of trapped rats were checked 
and recorded every day. Acute poison zinc phosphide bait (3 gm) was placed on a piece of paper at the 
bottom of every plant and weight was measured before placing the fresh poison bait. 
The highest nut damage was 30.43% and the lowest was 22.73% recorded in group-2 and group-3, 
respectively at RARS, Rahmatpur . In case of farmers field of Lebukhali, t he highest nut damage 
was 33.45% and the lowest was 23.92% recorded in group-3 and group-5, respectively. It was 
found thatin Barisal  barrier by wrapping of metal sheet (2 ft) around the tree trunk provided 
significantly the highest reduction of nut damage (88.18%) over pretreatment followed by acute 
poison bait (Zn phosphide) (73.62%) which was statistically  identical with  barrier by aluminum 
foil (72.17%).  On the other hand, barrier by wrapping of metal sheet around the tree trunk 
provided significantly the highest reduction of nut damage (85.06%) over pretreatment followed 
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by barrier of aluminum foil (70.91%) which was statistically identical with trapping (60.50%) at 
farmers field of Lebukhali . Whereas, 42.83% reduction of rat population was observed in trapping 
by snap trap at RARS, Barisal and 35.79 % reduction of rat population was found  in acute poison 
bait of farmer’s field at Lebukhali .  

Omparative study of rat damage in bed planting, line sowing and broadcasting wheat in 
Rajshahi region 
A comparative study was conducted on rat damage in bed planting, line sowing and broadcasting methods 
of cultivation in wheat growing area at Chargat and Durgapur upazilla of Rajshahi district to know the rat 
damage severiety in different planting methods of wheat. A questionnaire survey and direct damage 
counting methods were conducted in these selected areas. Among the 100 farmers (50 from Durgapur and 
50 from Chargat), 100% farmers opined and also direct damage estimation revealed that the lowest damage 
was recorded in bed planting (2-3% tiller) compared with two other cultivation methods (10-20%).  
Maximum Rat infestation was occurred in booting stage (71%) than ripening stage (15%) (Table 1). About 
91% farmers used poison bait, 41% used water and 31% used traps for controlling rat (Table 2). Most of the 
farmers had no training on rat management and 100 % farmers reported that rat damage could be 
minimized by adopting new bed planting method in wheat. Significantly the lowest rat damage (2.82%) 
was recorded in bed planting method compared with other planting methods. The highest damage (22.14%) 
was observed in broadcasting method, followed by line sowing method (11.4%) (Table 3). 

Table 1. Nature of damage in different crop stages caused by rat in wheat field at Rajshahi region 
Upazilla Number of respondent 

Nature of damage Stage of damage 
Creating 
burrow 

 Tiller 
Cutting 

Hoarding 
in burrow 

Booting Grain 
filling 

Ripening All time 

Chargat  n = 50 50 (100%) 50 (100%) 50 (100%) 36 (72%) 5 (10%) 7 (14%) 4 (8%) 
Durgapur  n = 50 50 (100%) 50 (100%) 50 (100%) 35 (70%) 4 (8%) 8 (16%) 3 (6%0 
Average  n = 50 50 (100%) 50 (100%) 50 (100%) 35.5 (71%) 4.5 (9%) 7.5 (15%) 3.5 (7%) 

Table 2. Control measures taken by the farmers against rat damage in wheat field at Rajshahi region 
Upazilla Number of respondent 

Action taken Control techniques taken 

yes No Trapping Watering Beating Zinc 
Phos Lanirat Allum. 

Phos Others 

Chargat 
n = 50 

50 
(100%) - 15 (30%) 21 (42%) 9 (18%) 45 

(90%) 3 (6%) 6 (12%) 4 (8%) 

Durgapur 
n = 50 

50 
(100%) - 16 (32%) 20 (40%) 10 (20) 46 

(92%) 4 (8%) 5 (10%) 3 (6%) 

Average 
n = 50 

50 
(100%)  15.5 

(31%) 
20.5 

(41%) 
9.5 

(19%) 
45.5 

(91%) 3.5 (7%) 5.5 
(11%) 

3.5 
(7%) 

Table 3. Extent of rat damage in different cultivation methods at Chargat and Durgapur 
Upazilla in Rejshahi region 

Cultivation method % Rat damage(mean ± SE) No. of active burrow (mean ± SE) 
Bed planting 2.82 ± 0.76 c 1.3 ± 0.46 a 
Line sowing 11.14 ± 1.22 b 6.25 ± 0.51a 
Broadcasting 22.14 ± 0.76 a 8.65 ± 0.87 b 

Mean followed by same letter are not significantly different at 5 % level by LSD 



 
 
 
POSTHARVEST TECHNOLOGY 

Delay of ripening of guava with chlorination and packaging technique 
Plant material 
Commercial matured guava ‘BARI Peyara-2’ commonly known as “Thai Peyara” was obtained from 
local grower’s orchard (Ahmedpur, Natore, Bangladesh) and transported in plastic crates to the 
laboratory of PHTD, BARI.  The fruits were then sorted for freedom from visual defects, uniformity of 
developmental stage, weight and size, and then randomly divided into six treatment groups. All the 
groups except control treatment were treated with 200 ppm chlorine (chlorax) water. 

Modified atmospheric packaging 
The modified atmosphere was created by making perforation in the polypropylene packets. The 
perforations on the polypropylene packets were made by using a puncher machine. The number of 
perforations on each packet was determined using the following calculation: 
Area of each packet = 28cmx26 cm = 728sq.cm 
Diameter of each hole (dia.of puncher rod) = 0.4cm 
From these data numbers of perforations on the polypropylene packets were calculated and the 
perforations made accordingly. Six groups of 4 fruits each were stored in the perforated polypropylene 
packets. The treatments for MAP stored guava were arranged as follows: 
T1 = Sealed polypropylene, T2 = 0.1% perforated PP, T3 = 0.2% perforated PP, T4 = 0.3% perforated 
PP, T5 = 0.4% perforated PP and T6 = Control (without PP) 

Measurements of flesh firmness and surface colour 
Flesh firmness of the guava fruit was measured using a Digital Firmness Tester (DFT 14, Agro 
Technologie, France) equipped with 5 mm diameter stainless probe. The tester was checked every day 
before use. Plunger of the tester was moved in and out about 10 times to ensure that it was running 
smoothly. Firmness was reported in kilogram-force/cm2 (kgf cm-2). Measurements were taken at three 
different places of each fruit and mean was calculated. 

Guava external colour was evaluated with a Chroma Meter (Model CR-400, Minolta Corp., 
Japan). CIE L*a*b* coordinates were recorded using D65 illuminants and a 10° standard observer 
as a reference system. L* is lightness, a* (-greenness to + redness) and b* (-blueness to 
+yellowness) are the chromaticity coordinates. Before measurement, the equipment was calibrated 
against a standard white tile. Three readings were taken at different locations on each fruit, using 
4 fruits from each treatment.  

Measurements of moisture content, total soluble solids (TSS), ascorbic acid and β carotene  
For ascorbic acid measurement, 10 g pulp tissue was homogenized in 50 mL of 3% cold 
metaphosphoric acid (HPO3) using a blender for 2 min and filtered through Whatman filter paper No. 
2. The clear supernatant was collected for assaying ascorbic acid by 2,6-dichlorophenolindophenol 
titration following the method of Ranganna (1986). Ten milliliters of aliquot was titrated with 0.1% 
2,6-dichlorophenolindophenol solution until the filtrate changed to pink colour persisted for at least 15 
seconds and the titration volume of 2,6-dichlorophenolindophenol was recorded. Prior to titration 2,6-
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dichlorophenolindophenol solution was calibrated by ascorbic acid standard solution. Ascorbic acid 
content was calculated according to the titration volume of 2,6-dichlorophenolindophenol and results 
were expressed as mg 100 g-1 fresh weight. ß-carotene content was measured by spectrophotometer 
(T-80, PG Instrument Ltd., UK) at 451ηm (Alasalvar et al., 2005).      
Again, 10 grams of pulp tissues was homogenized in 50 mL of distilled water for 2 min using a 
kitchen blender and filtered through Whatman filter paper No. 2. The supernatant was collected in 
order to measure total soluble solids using a digital refractometer (Model NR151) and expressed as 
percentage. The moisture content expressed as percentage was also determined by Oven Drying 
method. These methods were conducted according to Ranganna (1986).    
Temperature was recorded during the experiment as 17.00C – 23.60C at morning (around 9.00 am) 
and 23.80C – 180C at afternoon (around 5.00 pm) and it varied from 29.90C (maximum) to 7.60C 
(minimum). Again, relative humidity was recorded as 87% to 50% (at 9:00am) and 84% - 58% 
(at 4:30 pm). 

Flesh firmness and surface colour 
Flesh firmness is a critical quality attribute in relation to the consumer acceptability of fresh fruits 
and vegetables. The initial firmness of guava flesh that harvested after 6 months 18 days of 
flowering was 0.4 kgf/cm2), which gradually dicreased with storage time (Fig. 1). Considerable 
differences in the fruit flesh firmness were noted among the treatments during storage time. 
However, the higiest fruit firmness was observed in the fruits that were preserved in the sealed 
polypropylene (T1, 0.30 kgf/cm2) followed by the 0.2% perforated polypropylene (T3, 0.22 kgf/cm2) 
after 16 days of postharvest storage. 
Surface colour changes of guava fruits were monitored by measuring cromaticity coordinates (L*, a*, 
b*) during storage periods. Values are presented in Table 1. The intensity of green colour of fruit skin 
gradually decreased with extend the storage time and turned to lighter green as evidenced by 
increasing values of L* and changing values of a* and b* accordingly (Table 1). The initial values of 
(L*, a*, b*) were recorded as (57, -9, 30) in fruits during the first day of storage. Fruits under the 
treatments T1 to T5  exhibited a slower changes in skin colour as indicated a more gradual increased in 
L* and changing values of a* and b* accordingly after 16 days of storage as compared to the control 
treatment.  

Moisture content, total soluble solids (TSS), ascorbic acid and β carotene  
Changes in moisture content, TSS, ascorbic acid and β carotene content of guava fruits with post 
harvest storage is presented in Table 2. 
It is evident from Table 2 that moisture loss is very slow and low in guava fruits during 
storage.However, fruits  packed in sealed polypropylene packets (T1) conserved maximum moisture 
content (86.61%) followed by T2 after 16 days of storage at  ambient temperature as shown in the 
Table 2. The storage of the fruits in the polypropylene packets conserved the moisture hence prevented 
shrinkage and reduced the weight loss. Guava kept in bulk without packaging lost moisture 
considerably and shriveled rapidly. On the other hand, guavas in the perforated packets lost moisture 
with respect to perforated openings but slower than bulk and open storage. 
Changes in the total soluble solids (TSS) content of guava fruits with storage time is also presented in 
Table-2. The initial TSS of fruit samples was low (~8.4 %), which gradually increased with ripening. 
In control fruits, the TSS contents increased sharply and reached the maximum level of 9.4 % only 
after 16 days of storage, which was much higher than that found in fruits kept in different packages.  
It is also evident that the postharvest storage induced significant variation in ascorbic acid content 
of guava fruits during storage (Table 2). The ascorbic acid content was considerably decreased 
(82.31 mg 100 g-1) in fruits that stored in ambient conditions without packaging after 16 days of 
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storage. However, the maximum vitamin C retention was observed in treatment T1 (107.89 
mg/100gm) followed by the treatment T2 (101.22 mg/100gm) and T3 (98.69 mg/100gm), 
respectively at 16th day of storage period (Table 2). 
Total carotenoids content increased in stored guava and it increased faster in control fruit compared 
to treated fruits during storage. T1 was most effective in slowing the total carotenoid formation in 
stored fruits (168.88 μg/100g) even after 18 days of storage (Table-2). The efficacy of this treatment 
may be due to low activity of pectin methyl esterase and delayed chlorophyll degradation in parallel 
with enzymatic action. Such observations are in conformation with those of Olivas and Barbosa-
Conovas (2005), while working on use of edible coating in fresh cut fruit and Dabrowski et al 
(1989) in pumpkin. 

Marketability 
Fig.1 shows that guava fruit treated with 200 ppm chlorine water, transported either in plastic crates 
and kept in sealed polypropylene packets have highest marketability (75%) after 16 days of storage 
followed by the treatment T2. The transportation of the fruits in the crates protected these from the 
loading pressure and physical injury. Again, the storage of the guava in the polypropylene packets 
conserved the moisture hence prevented shrinkage and reduced the weight loss. Guava fruits stored in 
the packets conserved moisture and respiration was controlled with respect to perforated openings but 
slower than the bulk and open storage. Again, low oxygen (O2) and high carbon dioxide (CO2) levels 
in the packets controlled enzymatic degreening and loss of firmness. 
Guava fruits pre-treated with chlorine water, transporting in plastic crates and then packaging in sealed 
polypropylene is the best for quality and shelf life for 18 days of storage at ambient conditions 
considering its physical appearance, marketable quality and change of physico-chemical parameters. 
Beyond this storage period, rotting and decay of the fruits occurs rapidly, turn into faster softening and 
ripening, and hence lose marketable quality 

Table 1. Effect of chlorination and packaging techniques on the external color changes (L* a* b* 
color space) of guava during storage  

Effect of chlorination and packaging techniques on the external color changes  of guava 

Treatments Storage periods, days 
Initial 4 8 12 16 

Color co-ordinates (L*, a*, b*)  
T1 = Sealed polypropylene 

(57, -9, 30) 

(60, -5, 32) (63, -8, 39) (65, -8, 35) (68, -8, 37) 
T2 = 0.1% perforated PP (68, -7, 40) (66, -8, 34) (71, -5, 33) (72, -8, 37) 
T3 = 0.2% perforated PP (68, -9, 41) (69, -4, 35) (70, -8, 36) (71, -7, 37) 
T4 = 0.3% perforated PP (69, 6, 42) (70, -5, 35) (72, -6, 36) (73, -5, 36) 
T5 = 0.4% perforated PP (65, -8, 40) (67, -9, 35) (65, -8, 37) (64, -7,35) 
T6 = Control (without PP (69, -11, 39) (72, -6, 34) (78,-10, 36) (79, -3, 38) 

Table 2. Effect of chlorination and packaging techniques on physicochemical parameters of guava 

Treatments Storage periods of guava, days 
Initial 4 8 12 16 

Moisture content (%) 
T1 = Sealed polypropylene 

89.98 

88.08a 87.78a 86.77a 86.61a 
T2 = 0.1% perforated PP 88.01a 87.39a 86.37a 86.28a 
T3 = 0.2% perforated PP 87.95a 87.18a 86.28a 86.08a 
T4 = 0.3% perforated PP 87.62a 86.88a 86.25a 85.96a 
T5 = 0.4% perforated PP 86.72a 85.82a 85.22a 85.05a 
T6 = Control (without PP 87.10a 86.01a 85.12a 85.01a 

CV (%) 1.00 1.50 1.74 1.90 
Level of significance * * * * 
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Treatments Storage periods of guava, days 
Initial 4 8 12 16 

TSS (%) 
T1 = Sealed polypropylene 

8.4 

8.5a 8.6a 8.6a 8.7b 
T2 = 0.1% perforated PP 8.6a 8.6a 8.7a 8.8b 
T3 = 0.2% perforated PP 8.5a 8.6a 8.7a 8.8b 
T4 = 0.3% perforated PP 8.6a 8.7a 8.8a 8.9b 
T5 = 0.4% perforated PP 8.6a 8.6a 8.8a 9.1ab 
T6 = Control (without PP 8.7a 8.8a 8.9a 9.4a 

CV (%) 1.77 2.46 2.80 2.45 
Level of significance * * * * 

Vitamin C (mg/100g) 
T1 = Sealed polypropylene 

185.6 

171.15a 132.64a 113.3a 107.89a 
T2 = 0.1% perforated PP 166.6a 131.69a 103.7b 101.22b 
T3 = 0.2% perforated PP 138.25b 130.10a 101.5bc 98.69bc 
T4 = 0.3% perforated PP 135.59b 114.24b 98.3cd 95.20c 
T5 = 0.4% perforated PP 128.44c 113.12b 94.7de 90.66d 
T6 = Control (without PP 128.01c 107.89c 90.83e 82.31e 

CV (%) 1.87 2.05 2.22 2.34 
Level of significance * * * * 

Total carotenoid (µg/100g) 
T1 = Sealed polypropylene 

138.2 

142.70c 150.00d 158.30d  
T2 = 0.1% perforated PP 146.50bc 152.90cd 158.7d  
T3 = 0.2% perforated PP 147.10bc 153.10cd 167.60c  
T4 = 0.3% perforated PP 149.30ab 157.50bc 176.60b  
T5 = 0.4% perforated PP 149.80ab 160.30b 180.60b  
T6 = Control (without PP 153.7a 170.40a 193.80a  

CV (%) 2.03 2.27 2.39 2.68 
Level of significance * * * * 

Mean scores having the same letter suffix do not differ significantly at 5% (*) level of probability (DMRT) 
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Quality retention in litchi cv. bomby by postharvest treatments and modified 
atmosphere packaging 
Plant materials and treatments 
Commercial matured litchis cv. ‘Bomby’ obtained from local grower’s orchard (Baroya, Joydebpur, 
Gazipur Bangladesh) and were immediately transported to the laboratory for experiment. Fruits with 
uniform size and appearance were selected and treated with fungicide solution (Mancozeb 0.05%) for 
10 min. Afterwards, the treated fruits were divided into six groups with 35 fruits in each group. and 
were dipped in water (as control), 1%(w/v) chitosan solution, 40 mmol/l AsA solution and mixed 
solutions containing 40 mmol/l AsA + 1%(w/v) chitosan for 15 min, respectively. Treatment 
combination of experiment is as follows: 
T1 = Control (dipped in water), T2 = Kept in 0.5% perforated polypropylene, T3 = 1% chitosan treated, 
T4 = 40 mmol/l ascorbic acid treated, T5 = Mixed solutions (40 mmol/l AsA + 1% chitosan) treated and 
T6 =  Absolute control 
After air drying, each group of fruits were kept in 0.5% perforated polypropylene bag and placed in 
constant temperature and humidity chamber at 5°C with 90% relative humidity (RH) except the 
absolute control. The experiment was laid out in complete randomized design with five replications. 
Data on the changes in different physico-chemical attributes during storage were collected at every 
four days interval.   

Measurements of surface colour 
Litchi external colour was evaluated with a Chroma Meter (Model CR-400, Minolta Corp., Japan). 
CIE L*a*b* coordinates were recorded using D65 illuminants and a 10° standard observer as a 
reference system. L* is lightness, a* (-greenness to +redness) and b* (-blueness to +yellowness) are 
the chromaticity coordinates. The a* and b* values were converted to chroma [C = (a*2 + b*2)1/2] and 
hue angle [h = tan-1(b*/a*)]. Before measurement, the equipment was calibrated against a standard 
white tile. Three readings were taken at different locations on each fruit, using 5 fruits from each 
treatment.  

Measurements of ascorbic acid, total soluble solids (TSS) and titratable acidity  
For ascorbic acid measurement, 10 g pulp tissue was homogenized in 50 mL of 3% cold 
metaphosphoric acid (HPO3) using a blender for 2 min and filtered through Whatman filter paper No. 
2. The clear supernatant was collected for assaying ascorbic acid by 2,6-dichlorophenolindophenol 
titration following the method of Ranganna (1986). Ten milliliters of aliquot was titrated with 0.1% 
2,6-dichlorophenolindophenol solution until the filtrate changed to pink colour persisted for at least 15 
seconds and the titration volume of 2,6-dichlorophenolindophenol was recorded. Prior to titration 2,6-
dichlorophenolindophenol solution was calibrated by ascorbic acid standard solution. Ascorbic acid 
content was calculated according to the titration volume of 2,6-dichlorophenolindophenol and results 
were expressed as mg 100 g-1 fresh weight.  
Again, 10 grams of pulp tissues was homogenized in 50 mL of distilled water for 2 min using a 
kitchen blender and filtered through Whatman filter paper No. 2. The supernatant was collected in 
order to measure total soluble solids using a digital refractometer (Model NR151) and expressed as 
percentage, and titratable acidity expressed as citric acid (%) was determined by titration with 0.1 mol 
L-1 NaOH to pH 8.1 according to the method by Ranganna (1986).  

Decay/browning and marketability 
Data on decay and browning; and marketability of the stored litchi fruits are presented in the figure 1-
2. Pericarp browning occurred to all the treatment fruits. The figure 1-2 show that litchi fruits treated 
with a mix solution of 40 mmol ascorbic acid and 1% chitosan and storing in 0.5% perforated 
polypropylene packet at 5±20C and 90% relative humidity have minimum decay and browning (20%) 
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and thus highest marketability (80%) after 24 days of storage followed by fruits kept in 0.5% 
pretreated polypropylene (T2) without any liquid treatment except fungicide. Upon removal from cold 
storage, skin browning increased rapidly within 24hour s of shelf time. Litchi friuts stored in the 
packets conserved moisture and respiration was controlled with respect to perforated openings but 
slower than the bulk and open storage. Again, low oxygen (O2) and high carbon dioxide (CO2) levels 
in the packets controlled enzymatic browning, firmness and decay of litchi fruits in treatments more 
than the control treatment. For these reasons, decay/browning of litchi treated with mix solution of 40 
mmol ascorbic acid and 1% chitosan and stored in 0.5% perforated packets at 5±20C was found 
minimum after 24days of storage.  

Surface colour  
Surface colour changes of litchi fruits were monitored by measuring lightness (L*), chroma (C*) and 
hue angle (h°) during storage period. Values are presented in Figures 3a-c, respectively. The intensity 
of red colour of fruit skin gradually decreased with advancing storage period and turned to red-brown 
as evidenced by the decreasing values of L* and C*. The initial values of L* and C* were ~50.5 and 
~35.5, respectively. Treatment with mix solution of 40 mmol ascorbic acid and 1% chitosan exhibited 
a slower loss in red colour of litchi skin as indicated a gradual decreased in L* and C* values during 
24 days of storage. The control fruits, on the other hand, completely became brown after 4 days of 
storage.  

The value of hue angle was initially ~27.65. Both control and treated samples showed a increase in hue 
angle during 24 days of storage. However, ascorbic acid, chitosan coating and perfporated 
polypropylene reduced the rate of change as shown comperatively lower values of hue angle at each 
storage interval compared to control fruits.  

Total soluble solids, titratable acidity and Vitamin C (ascorbic acid) 
Changes in the total soluble solids (TSS) content of litchi fruits with storage time is presented in 
Table-3. The initial TSS of all fruit samples was low (~13.8 %), which gradually increased with 
ripening. In control fruits, the TSS contents increased sharply and reached the maximum level of 18.90  
% only after 8 days of storage, which was much higher than that found in fruits in other treatments in 
that storage period. In contrast, in the treated fruits, TSS contents increased slowly and steadily and 
reached the maximum value of ~18.60 % at the end of storage period (Table-3).   
Titratable acidity (TA) of litchi fruits was fairly higher (~0.79 %) at the initial stage, which decreased 
with storage and reached the minimum levels at the end of storage. In control fruit, however; the 
acidity level was rapidly decreased with time and attained the lowest level (0.24%) after 8 days of 
storage, lower than all other treatments at that time. In contrast, litchi fruits that subjected to different 
treatments exhibited a slower but steadily decreased in acidity until end of the storage. The highest 
level of acidity (0.35%) was found in fruits subjected to the treating with a mix solution ascorbic acid 
and chitosan and storing in 0.5% perforated polypropylene packet by end of 24 days storage (Table-3).  
It is evident that there is a significant variation in ascorbic acid content of litchi fruits during storage 
(Table-3).  Initially, the ascorbic acid content was ~47.39 mg 100 g-1 for all treatments. However, with 
the control fruits, the quantity was sharply decreased over time and reached the minimum level of 
20.22 mg 100 g-1 on day 8. The slower reduction of ascorbic acid was found in ascorbic acid and 
chitosan treated fruit, but only after 24 days of storage, which clearly indicated the slowing down of 
ripening process by the treatment. Litchi fruits subjected to the treatment with a mix solution ascorbic 
acid and chitosan showed slower decrease in ascorbic acid content throughout the storage time and 
exhibited the value of 17.25 mg 100 g-1 by end of 24 days storage. 
In terms of delaying litchi fruit browning and senescence, results of the present study reveals that treated 
with a mix solution of 40 mm of ascorbic acid and 1% chitosan and storing in 0.5% perforated 
polypropylene packet at 5±20C and 90% relative humidity can be an effective anti-browning means for 
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their prolonged storage. The changes occurred during browning and senescence, such as peel colour and 
fruit softening were markedly delayed, illustrating potentials for commercial control of litchi fruit 
storage. Postharvest treatments of  ascorbic acid and chitosan with MAP on mature litchi fruits delayed 
the browning and senescence and prolonged storage life up to 24 days at 5±2 °C and 90% RH retaining 
colour, texture and quality. The experiment will be continued for the next year for further improvement. 
Table-3. Effect of postharvest treatments and modified atmosphere packaging on total soluble 
solid (%), titratable acidity (%) and vitamin C (mg/100gm) content of litchi fruit during the 
storage time at at 5 ± 2°C and 90% RH 5 ± 2°C  

Treatments Storage periods of litchi, days 
Initial 4 8 12 16 20 24 

Total soluble solid ( 0Brix) 
T1 = Control (dipped in water) 

13.8 

16.70bc 16.95b - - - - 
T2 = Kept in 0.5% perforated 
polypropylene 16.73bc 16.90b 17.10c 17.30b 17.70b 18.50c 
T3 = 1% chitosan treated 17.10b 17.30b 18.0b 18.17b 18.30b 18.60c 
T4 = ascorbic acid treated 16.47bc 17.10b 17.20bc 17.90b 18.10b 18.80c 
T5 = Mixed solutions (AsA + 
chitosan) treated 15.62c 17.20b 17.70bc 17.80b 18.0b 18.20c 
T6 =  Absolute control 18.70a 18.90a - - - - 
CV (%)  3.51 3.01 2.50 3.51 2.50 2.00 
Level of significance  * * * * * * 

Tritratable acid (%) 
T1 = Control (dipped in water) 

0.79 

0.38c 0.23a - - - - 
T2 = Kept in 0.5% perforated 
polypropylene 0.47e 0.45d 

0.35d 0.33b 
0.29b 0.27b 

T3 = 1% chitosan treated 0.58c 0.44e 0.41c 0.33b 0.26e 0.25c 
T4 = ascorbic acid treated 0.52d 0.43f 0.34e 0.30c 0.28c 0.27b 
T5 = Mixed solutions (AsA + 
chitosan) treated 0.61b 0.52c 0.47a 0.43a 0.38a 0.35a 
T6 =  Absolute control 0.43a 0.24b - - - - 
CV (%)  3.46 3.25 2.55 3.77 3.47 2.87 
Level of significance  * * * * * * 

Vitamin C (mg/100g) 
T1 = Control (dipped in water) 

47.39 

38.11b 32.86cd - - - - 
T2 = Kept in 0.5% perforated 
polypropylene 40.10b 34.42bc 

26.92c 21.85b 
16.50b 13.89c 

T3 = 1% chitosan treated 40.10b 35.64b 26.32c 18.94d 15.04c 14.08c 
T4 = ascorbic acid treated 39.25b 32.02d 28.52b 20.42c 14.85c 14.65b 
T5 = Mixed solutions (AsA + 
chitosan) treated 45.16a 38.11a 35.62a 27.22a 20.89a 17.25a 
T6 =  Absolute control 29.88c 20.22e - - - - 
CV (%)  3.52 3.05 2.54 3.56 2.53 2.01 
Level of significance  * * * * * * 

Mean scores having the same letter suffix do not differ significantly at 5% (*) level of probability (DMRT) 

Effect of postharvest packaging and cool chain management on the quality and shelf life of yard long bean 
Fresh yard long bean (Vigna sesquipedalis) was collected from the producers’ field. The beans were 
sorted out to remove the anthracnose affected, over matured and damaged ones in the farmers’ field. 
Then, the beans were washed with chlorine (200 ppm chlorox/halotab, 2 tablets per 1.5 litre water) 
water. After removal of water naturally these were packed in corrugated fiber board (CFB) cartoon and 
transported in refrigerated van to the laboratory of Postharvest Technology Division maintain the 
temperature at 18-220C. After arrival at the laboratory the CFB cartons containing the beans were 
transferred to the constant temperature and humidity chambers for storage. The treatments of the 
experiment were laid out in CRD with five replications as follows:  
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T1 = Stored at 60 C and 90% relative humidity, T2= Stored at 80 C and 90% relative humidity, 
T3= Stored at 100 C and 90% relative humidity, T4= Stored at 120 C and 90% relative humidity 
and T5= Control 
Each replication of the treatments consisted of fifteen kilograms yard long bean. After storage in the 
constant temperature and humidity chambers close observations were made to record the physico-
chemical parameters, shelf life, weight loss, marketability and rotting of the beans.  
Data on physiological weight loss, shriveling/decay/rotting, marketability, vitamin C and total carotene 
were recorded at 3rd, 6th, 9th, 12th, and 15th days of storage.  
Figure 2 shows that yard long bean packed in CFB cartoon and stored in 60 C and 90% relative humidity (T1) 
have minimum weight loss (12.60%), minimum shriveling/decay/rotting (15.87%) and thus highest 
marketability (85.36%) after 15 days of storage followed by treatment T2 through T4 . After 6 days of storage 
the yard long bean kept in ambient conditions were completely damaged and were discarded. The storage of 
the yard long bean in the constant temperature and humidity chambers conserved the moisture as well as 
controlled respiration, hence prevented shrinkage and reduced the weight loss. Again, low Oxygen (O2) and 
high carbon dioxide (CO2) levels in the packets with 90% relative humidity controlled enzymatic browning, 
firmness and decay of yard long bean in treatments T1 to T4  more than control treatment (T5) . Respiration 
involves the oxidative breakdown of complex substrate molecules, normally present in plant cells such as 
starch, sugars and organic acids to simpler molecules, in the course of which energy, carbon dioxide and 
water are given out. Atmospheres low in O2 (1–5%) and high in CO2 (5–10%) have been used to extend the 
shelf-life of fresh-cut fruits and vegetables by reducing respiration, product transpiration and ethylene 
production, as O2 is involved in the conversion of 1-amino-cycloprane-1-carboxylic acid to ethylene (Yang 
& Hoffman, 1984). In general, an inverse relationship has been shown between respiration rates of fruits and 
vegetables and their postharvest shelf-life. Reduced O2 and high CO2 levels have also been proved to 
effectively control enzymatic browning, firmness and decay of fresh-cut fruits and vegetables. Besides, the 
proliferation of aerobic spoilage microorganisms can be substantially delayed with reduced O2 levels 
(Alejandra Rojas-Grau et al., 2009). For these reasons, decay/rotting of yard long bean stored in the constant 
temperature and humidity chambers (T1 to T4) was found minimum even after 15 days of storage. 
A substantial reduction was noted in both ascorbic acid (vitamin C) and β- carotene (Vitamin A, µg/100g) 
contents of the yard long bean during storage. The reduction could be due to both oxidative and non-oxidative 
changes as described by Eskin (1979) and Land (1962). Such changes altered the physico chemical properties 
of the yard long bean and lowered the nutritive value. Vitamin C and β- carotene retention was highest in 
treatment T1  followed by T2 to T4 over the storage periods (Table 1 & 2). These chemical and nutritional 
compositions and changing behaviors of the stored yard long bean support to those found by Salunkhe (1991). 
Yard long bean treated with 200 ppm chlorine water (chlorax), packed in CFB carton, transported in 
refrigerated van at 18-220C, and kept in 60C temperature maintaining 90%RH showed better quality 
and shelf life up to 15 days of storage 
Table-4.  Effect of different packaging systems on the vitamin C (ascorbic acid, mg/100g) content 
yard long bean during storage  

Treatment combinations 
Vitamin C (ascorbic acid, mg/100g) 

Storage periods, days 
Initial 3days 6 days 9 days 12 days 15 days 

T1  = Stored at 60 C and 90% relative humidity 

13.86 

11.58a 10.09a 9.01a 8.33a 8.12a 
T2 = Stored at 80 C and 90% relative humidity 10.64b 9.97a 9.13a 8.01a 7.58b 
T3 = Stored at 100 C and 90% relative humidity 10.03b 9.14ab 8.78a 7.91a 7.66b 
T4 = Stored at 120 C and 90% relative humidity 9.78b 8.22b 7.87b 7.09b 6.33c 
T5 = Control 8.33c 6.23c - - - 
CV (%) 5.03 6.09 4.98 4.40 4.20 
Level of significance * * * * * 

Mean scores having the same letter suffix do not differ significantly at 5% (*) level of probability (DMRT) 
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Effect of different packaging techniques on the quality and shelf life of mango cv. Fazli 
Fresh matured mango (Var. ‘Khirshapat’ and ‘Fazli’) were collected from Chapai Nowabgonj and 
randomly selected for the experiment. Collected mangoes were treated with ‘mancozeb’ (450 mg/L). 
Three types of packets were used for transportation of the mango to the laboratory of Postharvest 
Technology Division, BARI, Gazipur and polypropylene packets (0.034 mm) with different 
perforation were used to store the mango. The experiment was set at the laboratory of Postharvest 
Technology Division, BARI, Gazipur. Postharvest changes on colour, firmness, physico-chemical 
parameters were recorded up to edible stage of stored mangoes. The experiment was carried out in 
completely randomized design (CRD) with five replications. The treatments were as follows:  
T1=Control (Traditional busket), T2=Plastic crates+2% perforated PP, T3=Plastic crates+3% perforated 
PP, T4=Plastic crates+4% perforated PP, T5=CFB cartoon +2% perforated PP, T6=CFB cartoon +3% 
perforated PP, T7=CFB cartoon +4% perforated PP, T8=Wooden box+2% perforated PP, T9=Wooden 
box +3% perforated PP and T10=Wooden box +4% perforated PP 

 
Physical characteristics 
Fruit Firmness: Firmness of the mango was measured by using a Digital Firmness Tester (DFT 14, 
Agro Technologies, France) equipped with 8 mm diameter stainless probe. Firmness value was 
expressed as a resistance force (kg-force/cm2) of the surface. Measurements were taken at three 
different places of each fruit and mean was calculated. 
Surface colour: Surface colour of fruit was determined by using a digital Chroma Meter (Model CR-
400, Minolta Corp., Japan). CIE L*a*b* coordinates were recorded using D65 illuminants and a 10° 
Standard Observer as a reference system. L* is lightness, a*(-greenness to+redness) and b* (-blueness 
to +yellowness) are the chromaticity coordinates. The a* and b* values were converted to chroma [C = 
(a*2 + b*2)1/2] and hue angle [h = tan-1(b*/a*)].  
Package perforation (%): The perforations on the polypropylene packets were made by using a 
puncher machine. The number of perforations on each packet was determined using the following 
calculation: 
Area of each packet = 50 cm x 35 cm = 1750 sq cm 
Diameter of each hole (dia. of puncher rod) = 0.4 cm 
From these data numbers of perforations on the polypropylene packets were calculated.  
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Shelf life (day): Shelf life of the mangoes were determined by observing and judging the quality 
parameters like firmness (kg-f/cm2), colour, TSS (%), titrable acid (%), vitamin C (mg/100g) and β 
carotene (mg/100g) with respect to storage days. It was detected when most of the samples of a 
treatment were at marketable or edible stage during storage. 
Physico-chemical analysis: The physico-chemical analysis of the sample was done initially at the 
time of harvesting and after 7 days interval. Total soluble solids content was determined with a hand 
refractometer and expressed as percentage according to A.O.A.C. (1990) . Vitamin C (ascorbic acid) 
was determined by 2, 6 – Dichlorophenol – Indophenol Visual Titration Method. These methods were 
conducted according to Ranganna (1986). ß-carotene content was measured by spectrophotometer (T-
80, PG Instrument Ltd., UK) at 451ηm (Alasalvar et al., 2005). Percentage titrable acid was 
determined by the procedure described by Ranganna (1995).   
Temperature was recorded during the experiment as 33.60C to 31.70C (maximum) and 28.80C – 26.10C 
(minimum). Again, relative humidity was recorded as 87% to 65% (at 9:00am) and 84% - 96%  
(at 4:30 pm). 
Physiological weight loss is a very common natural process for the climacteric fruits like mango 
after harvesting though it is very much frustrating for the traders. From the Fig.3 it is observed 
that minimum physiological weight loss was occurred when the mangoes were transported in 
plastic crates and stored in 2 to 4% perforated polypropylene followed by treatments T5 to T10 as 
compared to the control treatment. Again, decay/rotting of mango is another big problem during 
storage. It is evident from the Fig. 3 that minimum rotting/decay occurred when the fruits were 
transported in plastic crates and stored in 2 to 4% perforated polypropylene followed by 
treatments T5 to T10 as compared to the control treatment from very beginning to the 12 days of 
storage periods.  
The changes of mango surface colour were monitored by measuring lightness colour 
coordinates (L, a*, b*) during storage period. Values are presented in Table 5. Actually, the 
mango fruit (cv. Fazli) used in this experiment was not a coloured variety. Thus, the intensity of 
green colour of fruit skin slowly decreased with advancing storage time and turned to orange-
yellow as evidenced by increasing values of L*, a* and b*. The initial values of L*, a* and b* 
were ~42.04, ~4.79 and ~35.52, respectively. MAP treatments exhibited a slower loss in green 
colour of mango skin as indicated a more gradual increased in a* and b* values; however, the 
values were considerably lower in the mangoes stored in perforated polypropylene packets 
during 12 days of storage. The control fruits, on the other hand, completely ripened after 6 days 
of storage, which demonstrated the maximum colour changes during storage as showed by rapid 
increased in a* and b* values ranges from 15.72 to 18.10 and 39.72 to 44.67 after 3 to 12 days 
of storage, respectively.  
The initial firmness of mango flesh was the maximum (~0.57 kgf cm-2) and the values were similar for 
control and treated samples (Figure 3). The firmness gradually declined for all fruits with storage time. 
However, MAP treatments considerably delayed the changes of fruit firmness compared to control. 
The flesh firmness of mango fruit under different MAP treatments assayed was gradually decreased 
during storage. At the end of 12-days storage fruits that were kept in 4% perforated polypropylene 
maintained the firmness 0.13 kgfcm-2, which was similar to the firmness of control fruits on day 6 or 9 
of storage. No considerable variations were observed in firmness values between MAP treated fruits 
throughout the storage. 
The initial pH of fresh mango was 4.08 (Table 5). The pH value of pulp increased during storage and 
after 6 days storage, this increase was maximum (6.69) in treatment T9 and minimum (5.93) in T2 
treatment (Table 5). After 12 days of storage the treatment T5 showed highest pH value (6.65). It might 
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be due to the metabolization of organic acids during the ripening process. Matsumoto et al, 1989 also 
found similar results in Kiwi fruit. But, lower increase in the pH of the treatment T9 (6.07) (Table 5) 
could be attributed to the delayed ripening of mango as a result of development of optimum modified 
atmosphere inside the packages. 

The total soluble solid of fresh mango was 8.6%, after 6 days, it was increased rapidly in all 
treatments. The highest TSS was observed in treatment T4 (14.8%) followed by treatment T5 and T7 
(14.7%) and treatment T1 (14.0%) and the lowest was observed in treatment T9 (13.2%) followed by 
treatment T10 (13.3%), after 6 days of storage (Table 5). After 12 days of storage, the maximum TSS 
was found in treatment T1 (20.1%) followed by the treatment T9 (18.2%) and the minimum was 
observed in treatment T3 (15.0%) followed by treatment T2 (15.5%). 

The initial acidity of fresh mango was 1.16%. During 12days of storage, the acidity was decreased in 
all treatments. This decreased might be due to the conversion of acids to sugars or results from the 
utilization of acids during respiration. Mango transported in plastic crates and packet in 4% perforated 
polypropylene recorded the lowest titrable acidity (0.03%) even after 10 days of storage, followed by 
treatment T9 (0.08%) (Table 5).  

The initial vitamin-C content of fresh mango was 30.00 mg/100g (Table 5). The vitamin-C decreased 
during storage period. The sample of T1 treatment showed higher decrease in ascorbic acid content 
(13.10 mg/100g after 10 days of storage. This decrease may be due to metabolism of ripening process 
of mango. Mango packed in perforated polypropylene attributed to the retarded ripening and lower 
loss of ascorbic acid during storage, it may be due to the effect of modified atmosphere packets. The 
initial ß-carotene content of fresh mango was 25.20 µg/100g (Table 5).  The ß-carotene increased 
much faster up to 6 days and then became steady at the later period of storage. The maximum ß-
carotene was found in treatment T9 (86.71 µg/100g) followed by treatment T10 (84.34 µg/100g) after 
12 days of storage period (Table 5). 

It could be concluded from the above analysis of findings that mango treated with ‘mancozeb’ @ 450 
mg/L, transported in plastic crates and kept in 4% perforated polypropylene bag at ambient conditions 
showed better quality and shelf life up to 12 days of storage followed by wooden box with 3% 
perforated polypropylene bag and CFB cartoon with 3% perforated polypropylene bag, respectively. 

Table 5. Effect of different packaging techniques on the physico chemical parameters of mango 
(‘Fazli’ variety) during storage 

Treatments 
Storage periods of mango, days 

Initial 3 days 6 days 9 days 12 days 
PH 

T1=Control (Traditional busket) 

4.08 

5.02cd 5.95b 6.09d 6.39bcd 
T2=Plastic crates+2% perforated PP 5.12b 6.08b 5.93e 6.25cde 
T3=Plastic crates+3% perforated PP 4.94d 5.26e 6.51b 6.39bcd 
T4=Plastic crates+4% perforated PP 5.05bc 5.53d 6.55ab 6.26cde 
T5=CFB cartoon +2% perforated PP 4.98cd 5.96b 6.51b 6.65a 
T6=CFB cartoon +3% perforated PP 4.99cd 5.37e 6.57ab 6.51ab 
T7=CFB cartoon +4% perforated PP 5.36a 6.34a 6.31c 6.21de 
T8=Wooden box+2% perforated PP 4.96cd 5.99b 6.49b 6.51ab 
T9=Wooden box +3% perforated PP 5.01cd 5.96b 6.69a 6.07e 
T10=Wooden box +4% perforated PP 4.98cd 5.79c 6.08de 6.44abc 

CV (%) 0.99 1.19 1.40 1.82 
Level of significance * * * * 
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Treatments 
Storage periods of mango, days 

Initial 3 days 6 days 9 days 12 days 
TSS (%) 

T1=Control (Traditional busket) 

8.6 

13.6a 14.0abc 16.13a 20.1a 
T2=Plastic crates+2% perforated PP 13.2a 13.6abc 14.0bc 15.5de 
T3=Plastic crates+3% perforated PP 12.0b 13.5bc 13.2c 15.0e 
T4=Plastic crates+4% perforated PP 12.7ab 14.8a 15.1ab 16.8c 
T5=CFB cartoon +2% perforated PP 13.0a 14.7ab 15.0ab 16.1cde 
T6=CFB cartoon +3% perforated PP 13.7a 13.8abc 14.8ab 16.4cd 
T7=CFB cartoon +4% perforated PP 13.0a 14.7ab 15.0ab 15.9cde 
T8=Wooden box+2% perforated PP 10.2c 13.9abc 13.2c 15.5de 
T9=Wooden box +3% perforated PP 13.5a 13.2c 14.7b 18.2b 
T10=Wooden box +4% perforated PP 13.3a 13.3c 14.5bc 16.1cde 

CV (%) 4.01 4.51 5.01 3.51 
Level of significance * * * * 

Total acid (%) 
T1=Control (Traditional busket) 

1.16 

0.34c 0.11d 0.12d 0.12a 
T2=Plastic crates+2% perforated PP 0.25f 0.09e 0.08g 0.08c 
T3=Plastic crates+3% perforated PP 0.22g 0.16c 0.11e 0.10b 
T4=Plastic crates+4% perforated PP 0.18j 0.09e 0.03i 0.03d 
T5=CFB cartoon +2% perforated PP 0.19i 0.09e 0.09f 0.10b 
T6=CFB cartoon +3% perforated PP 0.21h 0.25b 0.89a 0.12a 
T7=CFB cartoon +4% perforated PP 0.31d 0.08e 0.15b 0.12a 
T8=Wooden box+2% perforated PP 0.28e 0.09e 0.14c 0.10b 
T9=Wooden box +3% perforated PP 0.98a 0.30a 0.15b 0.08c 
T10=Wooden box +4% perforated PP 0.44b 0.08f 0.06h 0.12a 

CV (%) 2.68 3.34 3.48 0.01 
Level of significance * * * * 

Vitamin C (mg/100g) 
T1=Control (Traditional busket) 

30.00 

18.02e 15.00g 17.75bc 26.10a 
T2=Plastic crates+2% perforated PP 23.25c 22.28a 17.10d 15.10d 
T3=Plastic crates+3% perforated PP 25.20b 22.00a 18.16b 17.88b 
T4=Plastic crates+4% perforated PP 25.25b 2012c 18.20b 18.13b 
T5=CFB cartoon +2% perforated PP 22.24d 18.13f 17.50cd 14.20e 
T6=CFB cartoon +3% perforated PP 26.10a 19.23e 18.00b 15.33d 
T7=CFB cartoon +4% perforated PP 25.05b 22.16a 17.75bc 17.25c 
T8=Wooden box+2% perforated PP 25.05b 19.66d 18.00b 17.22c 
T9=Wooden box +3% perforated PP 22.5d 19.00e 17.50cd 16.98c 
T10=Wooden box +4% perforated PP 22.16d 20.75b 20.5a 17.23c 

CV (%) 1.51 1.21 1.40 1.83 
Level of significance * * * * 

Total carotenoid (µg/100g) 
T1=Control (Traditional busket) 

25.20 

30.32fg 45.20f 46.19ef 74.09d 
T2=Plastic crates+2% perforated PP 35.25d 58.45a 58.75c 70.25e 
T3=Plastic crates+3% perforated PP 28.36h 40.21g 58.26c 60.75f 
T4=Plastic crates+4% perforated PP 42.54b 56.22b 63.73b 77.81c 
T5=CFB cartoon +2% perforated PP 29.58gh 47.41e 47.75e 59.97f 
T6=CFB cartoon +3% perforated PP 31.45f 51.99c 52.87d 54.99g 
T7=CFB cartoon +4% perforated PP 32.98e 39.04h 43.96f    75.37d 
T8=Wooden box+2% perforated PP 35.85cd 56.12b 75.81a 83.30b 
T9=Wooden box +3% perforated PP 36.97c 50.29d 53.04d 86.71a 
T10=Wooden box +4% perforated PP 45.45a 55.35b 64.75b 84.34b 

CV (%) 2.53 1.21 3.45 1.82 
Level of significance * * * * 

Mean scores having the same letter suffix do not differ significantly at 5% (*) level of probability (DMRT) 
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T  
Baseline survey on postharvest management and value addition of fruits in production 
catchments in bangladesh  
Four important fruits namely banana, mango, jackfruit, and pineapple were considered for baseline survey. 
Based on the area coverage of individual fruit during 2012-13, four fruit growing districts were purposively 
chosen for conducting baseline survey. The selected districts were Gazipur for jackfruit, Tangail for 
pineapple and banana, Chapai Nawbabgonj for mango, and Khagrachari hill district for mixed fruits (i.e. 
mango, banana, and jackfruit). Again, two suitable Upazilas in terms of data availability, ease of data 
collection, accessibility, and logistic support, from each district were purposively selected in consultation 
with DAE personnel for collecting primary data and information from fruit farmers.  
For conducting baseline survey at household level, a complete list of farmers cultivating selected fruits was 
prepared with help of DAE personnel. At first, a total of 160 fruits farmers, taking 40 farmers for each fruit were 
selected for interview by applying simple random sampling technique to collect primary data. Secondly, a total of 
40 farmers cultivating mixed fruits were randomly selected from Khagrachari hill district. Among hill farmers, 
60% farmers cultivated mango followed by 23% jackfruits and and 17% banana. Thus, the total number of sample 
farmers was 200. Selected fruits and study areas are shown in Table 6. 
Table 6. Name of selected fruits and study areas 

District Sample size (n) 
Banana Pineapple Jackfruit Mango 

Gazipur -- -- 40 -- 
Tangail 40 40 -- -- 
Chapai Nawbabgonj -- -- -- 40 
Khagrachari 7 -- 9 24 
Total sample 47 40 49 64 
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Primary data were collected by interviewing fruit farmers using a structured and pre-tested interview 
schedule during March-April 2014. Farm level primary data and information were collected by 
different project personnel, such as Consultant, Principle Investigator, Co-Investigator, Scientific 
Officer, and trained Scientific Assistants. Collected data were tabulated and analyzed applying simple 
descriptive methods. 

Fruit harvesting 
Harvesting of fruits at mature stage is an important operation of fruit farmers. Farmers generally 
identify fruit maturity through observing physical outlook and counting fruiting time. Majority of the 
farmers (91.3%) in the study areas made out fruit maturity through observing physical outlook 
followed by counting fruiting time (Table 7). 
Fruit farmers mentioned different methods of fruit harvesting. The reported methods were hand 
picking, use of sickle, Tushi, stick, net, and rope. These methods varied from fruit to fruit and used 
more than one method simultaneously. Irrespective of fruits, the highest fruit harvest method was 
opined to be hand picking (74.2%) followed by sickle (68.8%). About 63% mango farmers used Tushi 
and 33% used hand for harvesting mango. Rope was mainly used for harvesting jackfruit. Net was also 
used during mango harvesting in order to keep them free from injuries. Irrespective of fruit types, the 
frequency of fruit harvests was more than nine times a year. The highest frequency was reported for 
jackfruit followed by pineapple and banana (Table 7). 
Different types of containers were found to use during harvesting of fruits. Irrespective of fruit types, 
more than fifty percent farmers used bamboo basket and only 10.4% farmers used jute sac during 
harvesting as fruit container. A good percentage of mango farmers (21.9%) used plastic crate as 
container during harvesting. 
Table 7. Information related to fruit harvesting in the study areas 

(in percent) 
Particulars Banana 

(n=60) 
Jackfruit 

(n=67) 
Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Maturity symptom (%)      
• Outlook 96.7 79.1 93.8 98.0 91.3 
• Time period 6.7 4.5 34.4 10.2 14.2 
• Others -- 47.8 4.7 -- 14.6 

2. Harvesting method      
• Hand 75.0 98.5 32.8 93.9 74.2 
• Sickle 95.0 88.1   1.6 98.0 68.8 
• Tushi -- -- 62.5 -- 16.7 
• Stick -- -- 10.9 --   2.9 
• Net/rope --   1.5   9.4 --   2.9 

3. No. of harvest per season 6.6 15.9 5.2 8.2 9.1 
4. Container used during harvesting      
• Bamboo basket   8.3 34.3 73.4 93.9 50.4 
• Jute sac or bag -- 16.4 20.3   2.0 10.4 
• Plastic crate   1.7 -- 21.9 --   6.3 
• Net   1.7   3.0   9.4 --   3.8 
• Others 15.0 -- -- --   3.8 

Problem of fruit harvesting: The respondent fruit farmers in the study areas encountered various 
problems during fruit harvesting. The first and foremost problem of harvesting was natural disaster 
which was reported more than half of the respondents. This problem was more severe to pineapple and 
mango farmers compared to banana and jackfruit farmers. The lack of farm labourer was another 
important problem which was faced by 44.2% farmers during fruit harvesting. About 28% farmers 
found insects infested fruits during harvesting. This problem was more important to jackfruit farmers 
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compared to other fruit farmers. Stealing of fruits at the maturity stage was also a significant problem 
in the study areas. This problem was more acute to pineapple farmers than the other respondent fruit 
farmers. About 21% farmers mentioned that they faced financial loss due to fruit injuries which was 
happened mainly due to adopt unscientific method of harvesting and tallness of the tree. Lack of 
transports and their higher price during harvesting were also encountered by about 8% fruit farmers.  
Foreword sale of banana and mango is a common phenomenon in the study areas. But the problem lies 
in this system is that in many cases Beparis do not want to harvest fruits even at the stage of maturity 
because of low demand/price in the market. Such delayed harvest bounds them wait to some extent in 
cultivating the next crop.  About 22% banana farmers raised this as a crucial problem in the study 
areas. However, the respondent fruit farmers in the study areas also faced some problems like lack of 
synchronizing maturity, political unrest, fruit damage due to high cold/heat, and over ripen of fruits 
during harvesting (Table 8). 

Postharvest practices and fruit ripening 
Respondent farmers do some postharvest practices after harvesting and before ripening of fruits. The 
reported practices were sweeping, washing, cooling, and grading. More than 8% farmers swept fruits 
just after harvesting for packing. A good number of farmers washed jackfruit before selling. Few mango 
farmers adopted hot water treatment for increasing the shelf life of mango. More than 87% respondent 
farmers put fruits in a shaded and cool place in order to make harvested fruits cool. After cooling, 
almost all the farmers graded their harvested fruits manually based on size and quality (Table 9). 
Table 8. Problems of fruit harvesting in the study areas 

(in percent) 
Type of problem Banana 

(n=60) 
Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Natural disaster (storm, rainfall) 46.7 29.8 68.8 73.4 53.4 
2. Lack of labour 51.7 32.9 40.6 55.1 44.2 
3. Insects infestation 11.7 47.8 34.4 10.2 27.5 
4. Stealing 18.3 19.4 15.6 38.8 22.1 
5. Injury of fruits/labour 16.7 26.9 26.6 10.2 20.9 
6. Lack of transport/cost high 10.0 9.0   4.7   6.1   7.5 
7. Late harvest due to low demand/low rice/Bepari 21.7 --   1.6   2.0   6.3 
8. Lack of synchronizing maturity   8.4 1.5 --   8.1   4.1 
9. Political unrest   1.7 3.0   1.6   4.1   2.5 
10. Damage due to high cold/heat   3.3 1.5 --   2.0   1.7 
11. Damage due to over ripening   5.0 -- -- --   1.3 
12. Other problems   6.7 38.8 17.2 16.2 20.4 

Table 9. Postharvest practices followed in the study areas 
(in percent) 

Particulars Banana 
(n=60) 

Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Type of processing (%)      
• Sweeping 6.7 11.9 12.5 -- 8.3 
• Washing -- 17.9 3.1 2.0 6.3 
• Hot water treatment -- -- 1.6 -- 0.4 

2. Cooling harvested fruits      
• Yes 95.0 71.6 93.8 89.8 87.1 
• No   5.0 28.4   6.2 10.2 12.9 

3. Grading harvested fruits      
• Yes 68.3 95.5 100.0 100.0 90.8 
• No 31.7   4.5 -- --   9.2 

4. Grading technique      
• Manual 66.7 95.5 100.0 98.0 90.0 
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Ripening of fruits 
The respondent farmers were asked to mention about artificial ripening of fruits. Only 21.7% 
farmers agreed that they sometimes ripen fruits artificially. The artificial ripening was reported to be 
the use of chemical, smoke, heat and salt. Majority of the farmers mentioned use of liquid chemicals 
for ripening fruits. The highest percentage of farmers (42.9%) used liquid chemicals for ripening 
pineapple. Both heat and smoke were used for ripening banana. Salt was used only for ripening 
jackfruit (Table 19). 
The use of chemicals in ripening fruits causes various problems for the farmers. It damages fruit 
texture and colour, and deteriorates external appearance and taste of the fruit. Application of ripening 
chemicals on immature fruits sometimes cause spoilage of fruits for which farmers incur financial loss 
(Table 19). 

Problems of fruit ripening 
The respondent farmers in the study areas faced different types of problems during ripening of fruits. 
The overall problems regarding fruit ripening are presented in Table 11. The lack of knowledge or 
technical know-how was reported to be the first ranked problem of fruit ripening. Respondent farmers 
ripen fruits using both natural and artificial methods. But un-uniformity in ripening fruits was opined 
to be another major problem to the farmers. Nearly 24% farmers mentioned this as a problem. Low 
shelf life of fruits is also a problem to the fruit farmers. Using ripening chemicals aggravates this 
situation to a great extent. This problem was more severe to the banana and pineapple farmers 
compared to jackfruit and mango farmers in the study areas. Some respondent farmers claimed that 
fruit taste deteriorated and spoiled some fruits in the case of artificial ripening. Natural calamity was 
also a problem to the banana and pineapple farmers. More than 14% pineapple farmers mentioned that 
over use of pesticides and hormones created problem in proper ripening. The other fruit ripening 
problems can be seen in Table 10. 

Table 10. Ripening of fruits and its problems in the study areas 
Particulars Banana 

(n=60) 
Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Use artificial ripening (%)      
• Yes 20.0 23.9 4.7 42.9 21.7 
• No 80.0 76.1 95.3 57.1 78.3 

2. Type of artificial ripening (%)     
• Chemical   5.0 10.4 4.7 42.9 14.2 
• Salting -- 13.4 -- --   3.8 
• Heat 13.3 -- -- --   3.3 
• Smoke   1.7 -- -- --   0.4 
• Other --   1.5 -- --   0.4 

3. Type of chemical ripening (%)     
• Liquid 5.0 10.4 4.7 42.9 14.2 

4. Chemical ripening problem (%)     
• Damaged texture 13.3 17.9 6.3 22.4 14.6 
• Damaged color  15.0   3.0 1.6   8.2   6.7 
• Rotten due to immaturity -- 3.0 1.6 10.2   3.3 
• External appearance   1.7 -- 3.1   6.1   2.5 
• Deteriorate fruit taste -- 1.5 --   2.0   0.8 
• Low shelf life -- -- --   2.0   0.4 
• Other problems -- 3.0 6.3   4.1   3.3 
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Table 11. Problems of overall ripening of fruits in the study areas 

(in percent) 
Type of problem Banana 

(n=60) 
Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Lack of knowledge 20.0 22.4 26.6 34.7 25.4 
2. Un-uniform ripening 13.3 25.4 21.9 34.7 23.3 
3. Low shelf life    8.3   3.0 3.1 16.3 7.1 
4. Deteriorate fruit taste -- 11.9 1.6 14.3 6.7 
5. Rotten during ripening -- 13.4 9.4   2.0 6.7 
6. Natural calamities 10.0   1.5 3.1   6.1 5.0 
7. Over use of pesticides/hormones   1.7   3.0 1.6 14.3 4.6 
8. Insect-pest infestation   8.4   4.5 --   2.0 3.8 
9. Over cold/heat   5.0 -- 6.3   2.0 3.3 
10. Less/over maturity   3.3   1.5 1.6   4.0 2.5 
11. Lack of adequate space   1.7   1.5 --   2.0 1.3 
12. Higher price of ripening chemicals -- -- --   4.1 0.8 
13. Lack of hormone -- -- --   4.1 0.8 
14. Damaged colour   3.3 -- -- -- 0.8 
15. Legal problem --   1.5 -- -- 0.4 

Disposal pattern of fruits 
The disposal pattern of fruits revealed that irrespective of fruit types nearly 92% fruits were sold to 
middlemen traders either at farm yard or in the market and only 1.5% fruits was consumed by the respondent 
farmers. Again, 5.6% fruits were damaged or spoiled at farm level due to various reasons (Fig-4).  

Fig 4. Overall disposal pattern of fruits
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Table 12 reveals that the highest marketed surplus was reported for banana (94.1%) followed by 
pineapple (88.6%) and mango (83.6%) in the study areas.  The level of consumption was highest for 
jackfruit (7.3%) followed by mango (4.4) and pineapple (1.7%). Similar trend was found in the case of 
offering gifts to others. The highest postharvest loss at farm level was found for jackfruit (9.1% 
followed by pineapple (8.2%) and mango (7.7%). 
Table 12. Annual disposal pattern of fruits in the study areas 

Particulars Banana 
(n=60) 

Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

Total sale (ton) 104331(94.1) 7608 (79.9) 6686 (83.6) 19581 (88.6) 33987 (91.9) 
Consumption (ton) 770 (0.7) 697 (7.3) 353 (4.4) 384 (1.7) 560 (1.5) 
Gifted to others (ton) 523 (0.5) 356 (3.7) 341 (4.3) 325 (1.5) 387 (1.0) 
Damaged/wastage 5220 (4.7) 861 (9.1) 618 (7.7) 1820 (8.2) 2082 (5.6) 
Total production (ton) 110844 (100) 9522 (100) 7997 (100) 22111 (100) 37016 (100) 

Figures in the parentheses are percentages of total fruits 
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Causes of fruit damage 
The respondent farmers in the study areas mentioned different causes of damaging fruits at farm 
level. The major causes were damaged by wild animals, insects-diseases infestation, poor 
postharvest management, over cold & heat, natural calamities, poor transportation system, due to 
fruit crack, huge ripen at a time, and delay in fruit harvesting (Table 13). More than 53% farmers 
mentioned that different wild birds and animals, such as bat, crow, parrot, squirrel, Shazaru, 
foxes, and rats damaged their fruits at different magnitudes. This problem was more severe for 
pineapple (83.7%) compared to other fruits. Infestation of different insects and diseases was 
another major cause of damaging fruits that mentioned by 51.3% farmers. Jackfruit and mango 
farmers mentioned this problem at the highest level. Poor postharvest management also 
responsible for deteriorating and damaging fruits as quick as possible which was raised by about 
28% farmers. Over cold or heat is detrimental to most of the fruits, especially for pineapple and 
mango. One fourth of the respondent farmers mentioned this as a severe problem. Natural 
calamities like storm, cyclone were more or less important problem to all types of farmers, but it 
was a major problem for banana farmers. Hence, 40% banana farmers raised this as an important 
problem.  The transportation system and road condition in the study areas were found to be very 
poor. About 18% farmers mentioned that they faced a huge financial loss due to damage of fruits 
that caused by poor transportation system (Table 13).  
Table 13. Causes of fruits damage at farm level in the study areas 

(in percent) 
Type of problem Banana 

(n=60) 
Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Damaged by wild animals/birds 48.3 53.7 34.4 83.7 53.3 
2. Insects-diseases infestation 38.4 62.7 67.2 30.6 51.3 
3. Poor postharvest management 36.7 19.4 26.6 28.6 27.5 
4. Over cold and heat 16.7 14.9 23.4 51.0 25.0 
5. Natural calamities 40.0 10.4 20.3 2.0 18.8 
6. Poor transportation system 20.0 10.4 18.8 24.5 17.9 
7. Due to fruit crack 3.3 25.4 12.5 2.0 11.7 
8. Huge ripen at a time 3.3 9.0 9.4 -- 5.8 
9. Delay in fruit harvesting 10.0 3.0 3.1 2.0 4.6 
10. Tall plants/trees 1.7 9.0 1.6 -- 3.3 
11. Over use of pesticides 1.7 -- -- -- 0.4 

Mode of transportation 
The respondent farmers carry their produces through different modes of transportation. The majority 
of the farmers used pulling cart or van (82.5%) followed by head load (21.7%) and motor vehicle 
(19.2%) to transport their produces from farmyard to market premises. However, head load was more 
prominent means of transportation for carrying mango compared to jackfruit and banana. 
Different types of containers were found to use by the fruit farmers during transportation of fruits. 
Generally no container is used for carrying banana, jackfruit, and pineapple. These fruits are 
transported by pulling cart or van in the form of heap/pile.  The highest 90% of the respondent banana 
farmers followed by 79.6% pineapple and 77.6% jackfruit farmers mentioned this type of fruit 
carrying system in the study areas. Bamboo bin or baskets and cartoons were widely used in carrying 
mango from one place to another. Nevertheless, paper bags and wooden crates were also used as the 
containers of mango transportation (Table 14). 
The respondent farmers use different types of cushioning during transportation of fruits in order to safe 
their fruits from all sorts of injures. Nearly 65% farmers used different types of leaves as cushioning 
materials. Rice straw was extensively used as a cushioning material during transportation of mango 
and pineapple (Table 14).   
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The respondent farmers in the study areas faced various problems during packing their harvested 
fruits. Their major problem was reported to be the higher price of container and packaging materials. 
This problem was more acute for mango farmers (46.9%) followed by pineapple (16.3%) and banana 
farmers. The lack of skilled laborer was also a problem mentioned by about 15% farmers in the study 
areas (Table 15). 

Postharvest processing of fruits 
The respondent farmers were asked about postharvest processing of fruits. About 40% of the 
farmers gave positive answer to this question in this connection. Postharvest processing of banana 
was not found in the study areas. The highest level of postharvest processing was reported in the 
case of mango compared to other fruits. Different types of food products, such as pickle, 
Aamsatta, jam, jelly, dried food were prepared with mango. Among these mango based products, 
the majority of farmers (79.7%) made pickle with mango. Again, most of the jackfruit farmers 
(46.3%) prepared Pitha (cake) mixing jackfruit juice with rice flour. Jam and jelly are generally 
made of pineapple.  Most of the respondent farmers (37.1%) processed these fruits mainly for 
home consumption and only 10.9% mango farmers mentioned that they prepared mango products 
for sale (Table 27). 
Table 14. Mode of transportation, container types and cushioning materials of fruits (multiple 
responses) 

Particulars Banana 
(n=60) 

Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Mode of transportation (%)      
• Pulling cart/van 78.3 83.6 81.3 87.8 82.5 
• Head load 11.7 25.4 40.6   4.1 21.7 
• Motor vehicle 21.7 20.9 20.3 12.2 19.2 
• Other 3.3 -- -- --   0.8 

2. Container type (%)      
• Heap/pile 90.0 77.6   1.6 79.6 60.8 
• Bamboo bin   8.3 35.8 90.6 20.4 40.4 
• Cartoon -- -- 40.6 -- 10.8 
• Paper bag --  3.0   4.7   2.0   2.5 
• Wooden crate --  1.5   1.6 --   0.8 
• Jute bag/sac -- --   1.6 --   0.4 
• Others -- --   4.7 --   1.3 

3. Capacity of container 
15-20 chary 150-240 kg 

50-80  
kg 

100-120 
piece 

-- 
 

4. Type of cushioning (%)      
• Leaves 78.3 80.6 43.8 53.1 64.6 
• Straw 8.3   9.0 51.6 46.9 27.9 
• Paper --   4.5 45.3   2.0 13.8 

Table 15. Problems faced by respondent farmers during packing of harvested fruits 
Particulars Banana 

(n=60) 
Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Higher price of container/ packaging 
materials 10.0 7.5 46.9 16.3 20.4 

2. Lack of skilled laborer 11.7 6.0 26.6 14.2 14.6 
3. Lack of packaging materials -- 1.5 31.3 4.1 9.6 
4. Lack of knowledge -- -- 12.5 4.1 4.2 
5. Other problems* -- 1.5 11.0 8.1 5.0 

*Other problems included insects infested fruits, spoil due to longer time, feel uncomfortable, damage packet by ripen fruits, and 
smash up fruit. 
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Problems of fruit processing 
Fruit farmers faced some problems during postharvest processing of fruits. The first ranked problem 
was reported to be the lack of adequate knowledge on processing of fruits. They mentioned lack of 
training behind such lacking of knowledge on fruit processing. About 20% farmers mentioned that 
they wanted to process fruits for family consumption as well as sell to others, but unable to do it due to 
lack of appropriate machineries or tools and chemicals. The lacking of cash money and lack of storage 
facility were also reported by some farmers to be the problems of postharvest processing of fruits in 
the study areas (Table 16). 
Table 16. Information on postharvest processing of fruits in the study areas 

Particulars Banana 
(n=60) 

Jackfruit 
(n=67) 

Mango 
(n=64) 

Pineapple 
(n=49) 

All fruit 
(n=240) 

1. Do you process fruits? (%)      
• Yes -- 49.3 85.9 16.3 40.0 
• No 100 50.7 14.1 83.7 60.0 

2. Product name (%)      
• Pickle --   1.5 79.7 4.1 22.5 
• Pitha (cake) -- 46.3 -- -- 12.9 
• Jelly -- -- 12.5 6.1   4.6 
• Juice --   6.0   6.3 4.1   4.2 
• Dried fruit -- -- 14.1 --   3.8 
• Jam -- --   3.1 6.1   2.1 
• Aamsatta -- --   7.8 --   2.1 

3. Reasons of processing (%)      
• Family consumption -- 49.3 75.0 16.3 37.1 
• Consumption & sale -- -- 10.9 --   2.9 

4. Processing problems (%)      
• Lack of adequate knowledge 35.1 40.3 50.0 24.4 38.3 
• Lack of machinery/chemicals 18.3 11.9 31.3 16.3 19.6 
• Lack of cash money 3.3 -- 1.6 -- 1.3 
• Lack of storage facility -- -- 3.1 2.0 1.3 
• Other problems 7.3 1.5 3.2 2.0 1.7 

Training on fruit processing 
It was already mentioned that the lacking of fruit processing training existed in the study areas. 
However, more that 87% respondent farmers reported that they did not receive any training on 
postharvest processing of fruits. Only 13% farmers received training on postharvest processing of 
fruits from different organizations, such as Department of Agriculture (DAE), Bangladesh Agricultural 
Research Institute (BARI), Bangladesh Agricultural University (BAU), and NGOs.  
The lion’s shares of the respondents (98%) were found to be very much enthusiastic towards receiving 
training on postharvest processing of fruits. They wanted to receive training mostly on postharvest 
processing and preservation of processed products. A good number of respondent farmers also showed 
interest in receiving training on proper techniques of fruit harvesting and their packaging. 
The study was conducted to generate some baseline indicators which will be used to assess the impacts 
of the project. The study revealed that most of the respondent farmers followed the modern techniques 
and technologies of fruit production and used huge amount of growth hormones, pesticides, and 
ripening chemicals indiscriminately. Respondent farmers faced different types of problems related to 
socio-economics, production inputs, biotic & abiotic stresses, fruit harvesting, packaging, and ripening 
during production and marketing of fruits. Majority of the farmers did not process their fruits for value 
addition and higher income due to lack of awareness and adequate knowledge. Almost all the 
respondent farmers raised demand for training on postharvest management and processing of fruits for 
minimizing postharvest loss and value addition for higher income and employment generation. 
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Based on the findings of the present study, the following steps are recommended for value addition, 
employment generation, make fruits safety for human consumption and finally developing awareness 
among producers, traders and consumers of fruits.  
• Steps should be taken to develop awareness of fruit farmers regarding indiscriminate use of 
pesticides, growth hormones and ripening chemicals. 
• Provide training on postharvest management, hygiene, food safety, and processing of fruits for 
producers, traders, and processors. 
• Disseminate postharvest technologies and machineries to fruit producers, traders, processors, 
and different social organizations for large-scale use. 
• Provide technical and financial assistances to enthusiastic producers, traders, and processors 
of fruits for developing entrepreneurship at local level. 

Effect of blanching on the quality of frozen product of carrot 
Carrots (Daucus carota L) were collected from the local market of Gazipur and transported to the 
postharvest laboratory of Bangladesh Agricultural Research Institute, Gazipur. Sound, mature and 
fresh carrots which were free from diseases and visual defects were indentified and washed with 
distilled water, then dried in air. In case of carrots peeling was necessary. At first the top of the carrot 
was removed and then cut in 10 mm pieces.  Water blanching was performed in hot water at 
temperature ranges from 75 to 85 0C, cool the product in distilled water and vacuum packing was 
done. Finally, the product was storage at the laboratory deep freeze (-18OC) available for homestead 
use. The products were stored for 4 months and the shelf life studies are continuing after every month 
interval.  

Treatments 
There were ten (10) treatments are: 
T1 = control, T2, T3, T4 = blanching at 750 C, 800 C and 850 C for 2 min, respectively, T5, T6, T7 = 
blanching at 750 C, 800 C and 850 C for 4 min, respectively, T8, T9 and T10 = blanching at 750 C, 800 C 
and 850 C for 6 min, respectively  

Measurement of ascorbic acid, total soluble solids (TSS), PH and titratable acidity 
Ascorbic acid measurement, 10g sample was homogenized in 50 ml of 3%  cold  metaphosphoric acid 
(HPO3)  using a  blender for  2  min and filtered through Whatman  filter  paper No. 2. The clear 
supernatant was collected for assaying ascorbic acid by 2, 6-dichlorophenolindophenol titration 
following the method of Ranganna (1986). Ten  milliliters of aliquot was  titrated with 0.1%  2, 6- 
dichlorophenolindophenol solution until the filtrate, changed to pink colour persisted for at least 15  
seconds and the titration volume of 2, 6- cichlorophenolindophenol was recorded. Prior to titration 2, 
6- dichlorophenolindophenol solution was calibrated by ascorbic acid standard solution. Ascorbic acid 
content was calculated according to the titration volume of 2, 6- cichlorophenolindophenol and results 
were expressed as mg 100gm-1 fresh weight.  
Again, 10g sample was homogenized in 50 ml of distilled water for 2  min using  a kitchen blender and 
filtered through  Whatman filter paper No. 2. The supernatant was collected in order to measure total 
soluble solids using a digital refractometer (Model NR151) and expressed as percentage, pH using a glass 
electrode pH meter (Delta 320, Mettler, Shanghai) and  titratable acidity  expressed as citric acid (%)  was 
determined by  titration with 0.1 mol  L-1 NaOH to pH 8.1 according to the method by Ranganna (1986). 

Measurement of β-carotene 
The estimation of β-carotene was done by the extraction of 3g product sample with acetone 
(Fisher Scientific Ltd., Uk) and petroleum ether. It was further purified with acetone, 
metabolic KOH and distilled water. The resulting solution was filtered with anhydrous sodium 
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sulphate and read on a spectrophotometer (T-80, PG Instrument Ltd., UK) at 451nm against 
petroleum ether as a blank. A standard graph was plotted using synthetic crystalline B-carotene 
(Fluka, Germany) dissolved in petroleum ether and its optical density measured at 451 nm 
(Alasalvar et al. 2005). 

Data analysis 
The experiment was carried out Completely Randomized Design (CRD) and all ten treatments were 
replicated three times. The data were analyzed for ANOVA in completely randomized design (CRD) 
under computerized statistical methods of M-stat and Duncan’s Multiple Range Test (DMRT) was 
used to compare the means.  
The process carrots were stored in refrigerator for four months. The chemical compositions were 
analyzed in every month. The experimental data were analyzed and presented in the following section. 
Table 1 shows the moisture contents of fresh and blanched carrot at different treatments. The moisture 
contents of blanched carrots were increased when the blanching time and temperature were increased; the 
moisture contents rates were gradually increased after storage time increases. The acidity contents of 
blanched carrots were decreased and PH contents were increased after increases the blanching time and 
temperature, these were continued at the same rate after storage time increased (Table 2). Initially, the β- 
carotene contents of fresh carrot was found 87.89 μg/100g but it was decreased at blanched condition. At 
blanching, the changes of β- carotene contents were increased after increased the blanching time and 
temperature; these were decreased at the same rate after storage time increased.  Whereas, the vitamin C 
contents of fresh carrot was found 4.0 mg/100g but it was decreased at blanched condition. During 
blanching, the changes in Vitamin C contents were decreased after increased blanching time and 
temperature; and it was decreased at the same rates after storage time increased (Table 3).  The change in 
the total soluble solids (TSS) contents of carrots with storage time is presented in Table 4. In the fresh 
carrot, the TSS content was found 9.0 but it was decreased at blanched condition. The TSS contents were 
decreased after increased blanching time and temperature as well as increasing storage time.  
Blanching inactivates a portion of the enzymes and effects color and texture (Lee, 1958 and Purr, 1966). 
Blanching the vegetables before freezing impedes enzyme action during storage time in the freezer and this 
means that the deterioration of the vegetable was kept at a minimum and that vegetables will emerge from 
the freezer in the same condition as they entered. As such a sole method of preservation but as a 
pretreatment, this was normally carried out between the preparation of raw material and latter operations. 
There were different types of enzymes and their specific reactions that were responsible for flavor and color 
changes are not positively known (Joslyn, 1966). Most enzymes are inactivated rapidly as temperature rises 
to 85OC using 2 min blanching time. Some enzymes persist at higher temperatures and are presumed to cause 
some of chemical changes in vegetables during storage in a freezer. Catalase and peroxidase are two 
enzymes that resist heat inactivation (Zoueil and Esselen, 1959) and lose their reactivity in the range of 
importance for stabilizing frozen vegetables. These two enzymes have widely used to tell whether or not 
blanching has been adequate. Peroxidase was the more heat resistance of the two. As a result the absence of 
residual peroxide activity would indicate that the other less heat resistant enzymes was also destroyed. 
Peroxidase and catalase inactivation time of enzyme for steam blanching of carrot are presented in Table 17.      
Table 17.  Inactivation time of enzyme for steam blanching of carrot 

Enzyme Treatments 
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 

Peroxidase + + + - + - - + - - 
Catalase + + - - + - - + - - 

T1 = control, T2, T3, T4 = blanching at 750 C, 800 C and 850 C for 2 min, respectively, T5, T6, T7 = 
blanching at 750 C, 800 C and 850 C for 4 min, respectively, T8, T9 and T10 = blanching at 750 C, 800 C 
and 850 C for 6 min, respectively  
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From the investigation, it was found that the moisture content, acidity, PH, β- carotene, vitamin C and 
TSS contents of frozen carrots were more changed during higher temperature with longer storage 
periods.  This study results showed that the frozen carrots were stored well in home refrigerator. As 
this is the first year investigation, making definite conclusion is little bit difficult. For more 
confirmation, this study would be continued in the next year also. 

Effect of blanching on the quality of frozen product of yard long bean 
Yard long bean were harvested from a farmer’s field of Pubail, Gazipur and transported to the postharvest 
laboratory of Bangladesh Agricultural Research Institute, Gazipur within one hour. Sound, mature and fresh 
yard long bean which were free from diseases and visual defects were indentified and washed with distilled 
water, then dried in air. Yard long bean was cut into 20 mm pieces.  Water blanching was performed in hot 
water at temperature ranges from 90 to 95 0C, cool the product in distilled water and vacuum packing was 
done. Finally, the product was storage at the laboratory deep freeze (-18OC) available for homestead use. 
The product will be stored for 6 months and the shelf life studies are continuing after 1 month interval.  

Treatments 
There were eleven (11) treatments are: 
T1 = control, T2 and T3 = blanching at 900 C and 950 C for 2 min, respectively, T4 and T5 = blanching at 
900 C and 950 C for 4 min, respectively, T6 and T7 = blanching at 900 C and 950 C for 6 min, 
respectively, T8 and T9 = blanching at 900 C and 950 C for 8 min, respectively, T10 and T11 = blanching 
at 900 C and 950 C for 10 min, respectively 

Measurement of ascorbic acid, total soluble solids (TSS), pH and titratable acidity 
Ascorbic acid measurement, 10g sample was homogenized in 50 ml of 3%  cold  metaphosphoric acid 
(HPO3)  using a  blender for  2  min and filtered through Whatman  filter  paper No. 2.  The clear 
supernatant was collected for assaying ascorbic acid by 2, 6-dichlorophenolindophenol titration 
following the method of Ranganna (1986). Ten  milliliters of aliquot was  titrated with 0.1%  2, 6- 
dichlorophenolindophenol solution until the filtrate, changed to pink colour persisted for at least 15  
seconds and the titration volume of 2, 6- cichlorophenolindophenol was recorded. Prior to titration 2, 
6- dichlorophenolindophenol solution was calibrated by ascorbic acid standard solution. Ascorbic acid 
content was calculated according to the titration volume of 2, 6- cichlorophenolindophenol and results 
were expressed as mg 100gm-1 fresh weight.  
Again, 10g sample was homogenized in 50 ml of distilled water for 2  min using  a kitchen blender and 
filtered through  Whatman filter paper No. 2. The supernatant was collected in order to measure total 
soluble solids using a digital refractometer (Model NR151) and expressed as percentage, pH using a glass 
electrode pH meter (Delta 320, Mettler, Shanghai) and  titratable acidity  expressed as citric acid (%)  was 
determined by  titration with 0.1 mol  L-1 NaOH to pH 8.1 according to the method by Ranganna (1986). 

Measurement of β-carotene 
The estimation of β-carotene was done by the extraction of 3g product sample with acetone (Fisher 
Scientific Ltd., Uk) and petroleum ether. It was further purified with acetone, metabolic KOH and 
distilled water. The resulting solution was filtered with anhydrous sodium sulphate and read on a 
spectrophotometer (T-80, PG Instrument Ltd., UK) at 451 nm against petroleum ether as a blank. A 
standard graph was plotted using synthetic crystalline β-carotene (Fluka, Germany) dissolved in 
petroleum ether and its optical density measured at 451 nm (Alasalvar et al. 2005). 

Results and discussion 
The process yard long bean was stored in refrigerator for six months. The chemical compositions were 
analyzed in every month. The experiment will be continue for six month but here showed only the 
results of last two month analyzed data. 
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Table 1 shows the moisture contents of fresh and blanching yard long beans at different treatments. The 
moisture contents of blanched yard long beans were increased when the blanching time and temperature 
were increased; the moisture contents rates were gradually increased after storage time increases. The 
acidity contents of blanched yard long beans were decreased and pH contents were increased after 
increased the blanching time and temperature, these were continued at the same rates after storage time 
increased (Table 2). Initially, the β- carotene contents of fresh yard long bean was found 81.41μg/100g 
but it was decreased at blanched condition. At blanching, the changes of β- carotene contents were 
decreased after increased the blanching time and temperature; the gradually decreased rates were the 
same after storage time increased.  Whereas, the vitamin C contents of fresh yard long beans was found 
13.5 mg/100g but it was decreased at blanched condition. During blanching, the changes in vitamin C 
contents were decreased after increased blanching time and temperature; and the decreased rates were 
gradual when the storage time increased.  The change in the total soluble solids (TSS) contents of yard 
long beans with storage time is presented in. In the fresh yard long bean, the TSS content was found 5.3 
but it was decreased at blanched condition. The TSS contents were decreased after increased blanching 
time and temperature as well as increasing storage time.  
Blanching inactivates a portion of the enzymes and effects color and texture (Lee, 1958 and Purr, 
1966). Blanching the vegetables before freezing impedes enzyme action during storage time in the 
freezer and this means that the deterioration of the vegetable was kept at a minimum and that 
vegetables will emerge from the freezer in the same condition as they entered. As such a sole method 
of preservation but as a pretreatment, this was normally carried out between the preparation of raw 
material and latter operations. There were different types of enzymes and their specific reactions that 
were responsible for flavor and color changes are not positively known (Joslyn, 1966). Most enzymes 
are inactivated rapidly as temperature rises to 950C using 2 min blanching time. Some enzymes persist 
at higher temperatures and are presumed to cause some of chemical changes in vegetables during 
storage in a freezer. Catalase and peroxidase are two enzymes that resist heat inactivation (Zoueil and 
Esselen, 1959)  and lose their reactivity in the range of importance for stabilizing frozen vegetables. 
These two enzymes have widely used to tell whether or not blanching has been adequate. Peroxidase 
was the more heat resistance of the two. As a result the absence of residual peroxide activity would 
indicate that the other less heat resistant enzymes was also destroyed. Peroxidase and catalase 
inactivation time of enzyme for steam blanching of yard long beans are presented in Table 18.      
Table 18.  Inactivation time of enzyme for steam blanching of yard long bean  

Enzyme Treatments 
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 

Peroxidase + + - + - + - + - - - 
Catalase + + - + - + - - - - - 

T1 = control, T2 and T3 = blanching at 900 C and 950 C for 2 min, respectively, T4 and T5 = blanching at 
900 C and 950 C for 4 min, respectively,  T6 and T7 = blanching at 900 C and 950 C for 6 min, 
respectively,  T8 and T9 = blanching at 900 C and 950 C for8 min, respectively, T10 and T11 = blanching 
at 900 C and 950 C for 10 min, respectively 
Results of the present study showed that the moisture content, acidity, pH, β- carotene, vitamin C and 
TSS contents of yard long beans were changed on higher temperature with longer storage periods.  It 
showed that the frozen yard long beans were stored well in home refrigerator. As this is the first year 
incomplete investigation, making definite conclusion is little bit difficult. For more confirmation, this 
study would be continued in this year as well as the next year also. 
Standardization of bottling process for sweet corn 
Milky stage maize was collected from the field. Husks and silk was removed from corn and it was 
washed with water. Kernels from the cob were cut with the help of sharp knife. For bottling, blanch the 
ears for 4 minutes in the boiling water. After that the ears were cooled in ice water for at least 5 minutes 



Postharvest Technology  397 
and drain out the water. For bottling the corn, put the blanched corn and solution were filled in standard 
size food grade bottles, leaving 1-inch head space. After that potassium meta bisulphate and citric acid 
was added with solution.  Bottles were then boiling in water for 10 minutes. After boiling, bottles were 
then cooled in water and maintain a center bottle temperature of 33-450C. Three bottles each of treatment 
were randomly selected each month for physical observation as well as analyzed for chemical 
composition of processed bottles. The experiment was laid in CRD. The treatments are as follows: 
T1 = 2% Sugar + 0.5% salt+750ppm KMS+0.2g Citric acid, T2 = 2.5% Sugar + 0.5% salt+750ppm 
KMS+0.2g Citric acid, T3 = 3% Sugar + 0.5% salt+750ppm KMS+0.2g Citric acid, T4 = 3.5% Sugar + 
0.5% salt+750ppm KMS+0.2g Citric acid and T5 = 0.5% salt+750ppm KMS+0.2g Citric acid 
Finally food grade standard glass container was used to fill boiled sweet corn and sealed by manual 
immediately. The processed bottles were stored at ambient temperature to determine its acceptability 
and keeping quality. The stored bottles were analyzed at every month for TSS (%), PH, titratable 
acidity (%), β-carotene and vitamin C (mg/100g) by the procedure described by Mahadevan and 
Sridhar (1982) and Ranganna (1995). The physicochemical parameters of corn at different stages of 
maturity were also determined by using NIR Grain analyzer in the quality control laboratory of 
Postharvest Technology Division, BARI, Gazipur.  

Sensory evaluation 
Stored bottles were examined by a panel of judges comprising of scientific staff for their cloudiness, 
flavour, taste and overall acceptance. Hedonic scale was used to make the different parameters.  In this 
scale ‘like extremely”, is given the highest score of 9 and ‘dislike extremely’ is given the lowest score 
1. Others are given intermediate scores. The data were analyzed for ANOVA in completely 
randomized design (CRD) under computerized statistical methods of M-stat and Duncan’s Multiple 
Range Test (DMRT) was used to compare the means.  
The physicochemical parameters of corn at different stage of maturity are presented in the table 20 . The 
changes in various chemical and physico-chemical parameters of the processed sweet corn bottles stored 
in ambient temperature are also presented in Table 21 and Table 22. The total soluble solids initially 
adjusted in formulations showed a negligible change throughout the storage period at ambient conditions. 
From the Table 19, it was observed that the TSS was slightly decreased up to 3 months of storage. The 
decrease of TSS might be due to the conversion of sugar during the storage periods. In the year 2013-
2014, the TSS values was higher than the year of 2012-2013, it could be due to early stage of harvest.   
A substantial reduction was noted in ascorbic acid (vitamin C) and β-carotene (vitamin A), pH and acidity 
of the samples during storage as shown in the Table 20. However, the maximum retention of vitamin C, β-
carotene and pH were observed in treatment T3 (3% Sugar+ 0.5% salt+750ppm KMS+0.2g Citric acid) 
followed by  treatment T4 (3.5% Sugar + 0.5% salt+750ppm KMS+0.2g Citric acid) after 3 months of 
storage (Table 20) for both years. On the other hand, acidity was observed high in the treatment T4 than 
the treatment of T3. The reduction could be due to both oxidative and non-oxidative changes as described 
by Eskin (1979) and Land (1962). Such changes altered the color of the product and lowered the flavor 
and nutritive value of the product. After 1 month storage; treatment T5 colour was cloudy, off flavour, gas 
formation and microbial infestation were seen, and finally the product was spoiled. 
The organoleptic attributes of the processed bottles prepared from sweet corn and the different 
combination of sugar, salt, KMS and citric acid are evaluated. Comparative sensory evaluation of 
different quality attributes of the processed bottles of sweet corn according to the opinion of test panel 
judges comprising 10 members are presented in Table 21. It was observed that cloudiness, flavour, 
taste and overall acceptability have significant effect on its evaluation for acceptance. It was also 
noticed that treatment T3 (3% Sugar + 0.5% salt+750ppm KMS+0.2g Citric acid) scored highest 
overall acceptance (8.2 e.g. like very much to like extremely) followed by treatment T2 (2.5% Sugar + 
0.5% salt+750ppm KMS+0.2g Citric acid). 
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Table 19. Nutritional composition of fresh corn at different stage of maturity 

Corn Year Protein (%) Fat (% ) Starch (%) Dietary fiber (%) 

Milky stage 
2012-2013 6.4 3.4 49.1 2.7 
2013-2014 6.2 3.3 48.1 2.9 

Matured stage 2012-2013 5.8 3.7 58.6 3.5 
2013-2014 5.5 3.5 58.0 3.1 

Table 20. Physical appearance of bottled sweet corn during storage 
Storage 
period 

(month) 

Treat- 
ments Colour Flavour Turbidity Gas formation Microbial 

infestation Remarks 

  T1 Good Good Clear Nil Nil Good 
  T2 Good Good Clear Nil Nil Good 
0 T3 Good Good Clear Nil Nil Good 

  T4 Good Good Clear Nil Nil Good 
  T5 Good Good Clear Nil Nil Good 

  T1 Good Good Clear Good Nil Good 
1 T2 No change Do Do Do Nil Do 

  T3 Do Do Do Do Do Do 
  T4 Do Do Do Do Do Do 
  T5 Cloudy Off flavour Precipitated Present Present Spoiled 

  T1 No change Good Clear Nil Nil Good 
  T2 Do Do Do Do Do Do 
2 T3 Do Do Do Do Do Do 

  T4  Do Do Clear Do Do Do 
  T5 - - - - - - 
  
  

3 
  
  

T1 No change Good Clear Nil Nil Good 
T2 Do Do Do Do Do Do 
T3 Do Do Do Do Do Do 
T4 Do Do Do Do Do Do 
T5 - - - - - - 

Experiment results showed that there was a little difference in nutrient content among the sweet corns 
of different maturity stage. Using different formulations, the suitable bottling process was found in 
treatment T3 (3% Sugar + 0.5% salt+750ppm KMS+0.2g Citric acid). So, the sweet corn is applicable 
to make food available and edible for long time after process in a bottle an ambient temperature.  
Table 21. Sensory evaluation of bottled sweet corn after 3 months of storage 

Treatments 
Sensory/organoleptic attributes 

Cloudiness Flavor Taste Overall 
acceptability 

2% Sugar + 0.5% salt+750ppm 
KMS+0.2g Citric acid 7.0b 6.6c 6.4c 6.6c 

2.5% Sugar + 0.5% salt+750ppm 
KMS+0.2g Citric acid 8.0ab 7.4b 7.4b 7.6b 

3% Sugar + 0.5% salt+750ppm 
KMS+0.2g Citric acid 8.4a 8.2a 8.2a 8.2a 

3.5% Sugar + 0.5% salt+750ppm 
KMS+0.2g Citric acid 7.0b 6.8c 6.4c 6.7c 

0.5% salt+750ppm KMS+0.2g Citric 
acid 5.2c 4.2d 3.4d 4.3d 

CV (%) 5.62 4.47 2.81 2.76 
NB.      1 = Dislike extremely, 
             2 = Dislike very much, 
             3 = Dislike moderately, 

4 = Dislike slightly, 
5 = Neither like nor dislike, 
6 =  Like slightly, 

7 =  Like moderately, 
8 =  Like very much, 
9 =  Like extremely 
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Effect of ripening chemical application at different stage of maturity on postharvest quality of 
tomato (Lycopersicon Esculentum) 
The present experiment was carried out at Laboratory of the Postharvest Technology Division in 
Bangladesh Agricultural Research Institute during the year 2013 and 2014. The BARI Tomato- 14 
with different physiologically maturity and free from physical defects and insect infestation were 
collected from the experimental field of Post Harvest Technology Division and used for the study. The 
fruits were selected and grouped on the basis of uniformity, maturity and size. The fruits were washed 
with clean water and dried with air flow before use. According to the maturity, the tomatoes were 
divided into five groups like (T1) ripe/control, (T2) half ripe, (T3) breaker stage, (T4) mature green and 
(T5) immature green, each group containing nine kg of tomatoes. Then each group was dipped in 750 
ppm ethephon solution for five minutes except the control or full ripe tomatoes (T1). The control fruits 
were dipped for five minutes in the pure water without using the ethephon solution. 
After that, the fruits were air dried at ambient temperature for 10 minutes in an attempt to reduce possible 
chemical injury. Five tomatoes were drawn from each treatment after 3, 6, 9 and 12 days of storage for 
their physico-chemical analysis. The samples were assessed for percentage of ripening, firmness (kg-
f/cm2), TSS (%), titratable acidity (%), ascorbic acid (mg/100g), total carotenoids (mg/100g) and pulp or 
juice content (%). Percentage of ripening (%) was calculated as per the formula: ripening (%) = the 
number of ripe fruit/total number of fruit) X 100 and expressed as a percentage. Titratable acidity (%), 
TSS (%) and ascorbic acid (mg/100g) were determined following the method described by Ranganna 
(2007). Firmness was measured by using a Digital Firmness Tester (DFT 14, Agro Technologie, France). 
Firmness value was expressed as a resistance force (kg-force/cm2) of the surface. Measurements were 
taken at three different places of each tomato and mean was calculated. 
Total carotenoid was measured by taking 5 grams of the sample, grounded with acetone and anhydrous 
sodium sulphate in a pestle and mortar (Ranganna, 2007). Total carotenoids (mg/100g) was measured by 
spectrophotometer (T-80, PG Instrument Ltd., UK) at 451ηm (Alasalvar et al., 2005). Total pulp recovery 
was determined by boiling the tomatoes and sieved to separate seeds, skin and pulp. Percentage of pulp was 
calculated by the formula: % pulp content = (collected pulp wt. / wt. of original tomato) X 100. 
The experiment was carried out Completely Randomized Design (CRD) and all five treatments were 
replicated three times. The data were analyzed for ANOVA in completely randomized design (CRD) 
under computerized statistical methods of M-stat and Duncan’s Multiple Range Test (DMRT) was 
used to compare the means.  

Result and discussion 
Effect on ripening: Ripening is a process in fruits that causes them to become more palatable. It is the 
final stage of maturation process when the fruit changes color, texture aroma that makes up what we 
define as optimum eating quality. The ripening chemical ethephon, when applied, penetrates into the 
fruit and decomposes to ethylene. Ethylene regulates the expression of several genes involved in fruits 
ripening so as to modulate the activity of various enzymes involved in the process of ripening. Present 
investigation (Table 22) revealed that the stage of maturity affects the onset of ripening in tomato. 
100% ripening was found in control, which was originally taken as ripe. Tomatoes treated with 
ethephon (2-chloroethyl phosphonic acid) @750 ppm at half ripe, breaker stage, matured green and 
immature green tomatoes were ripen, (100%, 93%, 61% and 42% respectively) after 12 days of 
storage. It can be concluded that, the ripening process significantly varies with the stage of maturity.  
Effect on firmness: The firmness of the tomato fruit declined with the days of storage which was 
found maximum in case of immature green tomatoes (0.23 kg-f/cm2) and minimum in control (0.167 
kg-f/cm2) which was followed by in treatment T2 (half ripe) (0.187 kg-f/cm2) (Table 22)  after 3days of 
storage. After that firmness (kg-f/cm2) was decreased in tomatoes with storage time in all treatment. It 
may be due to softening the texture for ripening process.   
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Effect on titratable acidity: It is obvious from the present finding (Table 24) that acidity of the 
tomato fruit was varied by with the stage of maturity. Maximum total acidity was found in immature 
green tomaotes T5 (0.82%) after 3 days of storage and the minimum was found in control (0.41%) 
folllowed by T2 (half ripe stage) (0.52%) (Table 23). The conversion of acid to sugar increases with the 
ripening process in each treatment. Similar finding was also noted in guava (Singh et. al., 1979) and in 
date (Sarma and Singh, 1981). Riberau-Gayaon (1968)  suggested that transformation of organic acids 
into sugars was one of the reasons for deceasing organic acids during fruit ripening. 
Effect on total soluble solids: The maximum TSS (5.50°B) was observed in treatment T1 (control) 
after 12 days of storage which was followed by treatment T2 (Half ripe) (5.45°B) (Table 23). Minimum 
TSS (4.67°B) was found in immature green tomatoes at that time among all the treatments.It may be 
due to conversion of starch into sugar in ripening process. 
Effect on total carotenoids: The total carotenoids (mg/100g) was increased rapidly up to 9 days of 
storage in all the treatment and the rate of increase is slowed down thereafter. The maximum total 
carotenoids was observed in ripe fruits as early as 9 days after storage (29.15mg/100g) which was 
followed by in treatment T2 (half ripe) (25.50mg/100g) and minimum was found in treatment T5 
(10.58/100g) (Table 24). After 12 days of storage, the increase carotenoids content is declined in ripe, 
half ripe and breaker stage tomatoes but still high in mature green and immature green tomatoes as the 
color development is yet not complete in these cases. 
Effect on ascorbic acid: The ascorbic acid decreased significantly up to 12 days after storage for all 
the treatment, but the maximum ascorbic acid was observed in immature green tomatoes 
(22.10mg/100g) after 3 days of storage. The fruits during storage, in general showed a declining trend 
in ascorbic acid content significantly irrespective of the treatments applied. A reduction in ascorbic 
acid content with the subsequent prolongation of storage might be due to rapid oxidation phenomenon 
of organic acid in later stage of storage (Orzolek and Aggel, 1974) . 
Effect on pulp recovery: The amount of pulp recovery from fruits at edible and marketable stage is 
shown in Table 24. The maximum percentage of pulp recovered is from the control fruits (76%) 
followed by half ripe tomatoes T2 (64%). The breaker stage and mature green tomatoes also recover 
pulp upto satisfactory level (63.04% and 63% respectively). But the immature green tomatoes cannot 
even recollect 50% of the juice at edible stage. 
Experiment results showed that there is a little difference in nutrient content among the tomatoes of 
different maturity stage. But the pulp recovery percentages of mature and above stages of tomatoes 
were higher than the immature tomatoes. The other parameters like ripening percentage, firmness are 
observed in better state if the tomatoes are harvested in mature stage. As the farmers apply ethephon in 
immature tomatoes, their nutritional quality is inferior to the tomatoes harvested after maturity.  
Table 22: Effect of stage of maturity on ripening and firmness of tomato due to ripening 
chemicals 

Treatments 
 

Ripening percentage  of tomato (%) Firmness of tomato (lb/cm2) 

Initial 3 DAS 6 DAS 9 DAS 12 
DAS Initial 3 DAS 6 DAS 9 DAS 12 

DAS 
Control/ 
Ripe 15.45a 26.14a 38.53a 52.35a 100.0a 0.178e 0.167e 0.140e 0.133e 0.097e 

Half ripe 12.84b 20.30b 32.43b 45.94b 100.0a 0.204d 0.187d 0.150d 0.153d 0.103c 

Breaker 
stage 11.24c 18.00c 28.34c 39.34c 93.36b 0.228c 0.193c 0.170c 0.177c 0.103c 

Mature 
green 7.56d 15.27d 25.45d 32.14d 61.23c 0.254b 0.203b 0.194b 0.180b 0.133b 

Immature 
green 0.00e 0.00e 15.87e 25.64e 42.35d 0.277a 0.230a 0.210a 0.193a 0.183a 

C.V. (%) 1.77 1.80 1.74 1.85 1.92 1.22 1.57 1.71 1.98 2.26 
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Table 23: Effect of stage of maturity on titrable acid and TSS content of tomato due to ripening 
chemicals 

Treatments 
 

Titrable acid of tomato(%) TSS of tomato (°B) 

Initial 3 DAS 6 DAS 9 DAS 12 
DAS Initial 3 DAS 6 DAS 9 DAS 12 

DAS 
Control/ 
Ripe 0.53e 0.52e 0.52c 0.46c 0.41d 4.80a 5.00a 5.20a 5.20a 5.50a 

Half ripe 0.54d 0.54d 0.56b 0.55a 0.43c 4.65b 4.80b 5.10a 5.30a 5.45a 

Breaker 
stage 0.62c 0.59c 0.53c 0.47c 0.44bc 4.48c 4.46c 4.83b 4.93b 4.93b 

Mature 
green 0.83b 0.72b 0.65a 0.50b 0.48a 4.02d 4.24d 4.70c 4.83b 4.88b 

Immature 
green 0.85a 0.82a 0.66a 0.55a 0.45b 3.26e 3.52e 4.43d 4.58c 4.67c 

C.V. (%) 1.88 1.80 1.74 1.85 1.92 1.46 1.31 1.71 1.98 2.26 

Table 24: Effect of maturity due to pulp recovery at marketable stage 
Treaments Sample wt. (g) Pulp wt. (g) Pulp recovered (%) 

Ripe/Control 2500 1900 76.00 
Half Ripe 2500 1600 64.00 
Breaker 2500 1576 63.04 
Mature green 2500 1575 63.00 
Immature green 2500 1215 48.60 

Estimation of Whole amino acid in wheat varieties both its and ils condition in Bangladesh 
chemicals 
Amino acid standard,HPLC grade, 6N HCl and triethylamine (TEA), phenyl isothiocyanate (PITC) 
were from Pierce Chemicals (Rockford,IL, USA). HPLC grade Ammonium acetate was from Sigma 
(St. Louis, MO,USA). Acetonitrile (HPLC grade) was from Fisher Scientific(Fair Lawn, NJ, USA). 
Ultra-pure water (Millipore,Bedford, A, USA) of at least 18.2µ cm resistivity wasused for the 
preparation of all reagents, eluents, and buffers.All were filtered through 0.2 µm membranes. 

Sample preparation 
Grains of four released varieties were collected from Wheat Research Centre, Joydebpur. Wheat seeds 
are initially ground in a Micro grinder. For convenience, each sample of 1000 mg was defatted and 
stored in glass vial.  

Hydrolysis 
Protein hydrolysis, precolumnderivatization, and HPLCanalysis were performed according to 
Heinrikson and Meredith (1984).with modifications. Hundred miligram sampleswere placed in each 
hydrolysis tube with 1000 µLof 6 N HC. Evacuation in 25–30 in-Hg pressure alternated with nitrogen 
flushing wasperformed at least three times and sealed. Samples were hydrolyzed at 108°C in lock 
heater for 24 h. After hydrolysis, samples were dried under vacuum not exceeding 45°C and stored in 
freezer under -20°C untilderivatization and HPLC analysis.A 250-µLsample of amino acid standard 
mixture was also used. 

Precolumn derivatization 
Both standard and hydrolyzed 100µL samples were neutralized byadding 20µL of a 2:2:1 mixture of 
ethanol:water:TEA(v/v), and mixing well with a vortex stirrer. They were dried under vacuum. 
Derivatization was performed by adding30µL of a mixture of 7:1:1:1 ethanol:water:TEA:PITC(v/v), 
and mixing well with a vortex stirrer. The reactionbetween PITC and the hydrolysate to produce 
phenylthiocarbamyl(PTC) amino acids was allowed to complete for20 min at room temperature. 
Samples were then completely dried under vacuum and stored in a freezer under -20°C. 
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HPLC Analysis 
Phenylthiocarbamyl amino acids in each sample and standardwere dissolved from the dried matrix by 
vortex mixingwith 1000µL of 0.1 M ammonium acetate buffer,. The fluid was then filteredthrough a 
0.22-µm membrane. Samples were reconstitutedone at a time due to the PTC amino acid sensitivity to 
lightand ambient temperature. Ten microliters of sample wereinjected and analyzed with an HPLC 
system equipped witha column heater, auto-sampler, variable wavelength detector,and a data 
acquisition software controller. The reversephasecolumn used was C18 (4.6x250 
mm),dimethyloctadecylsilyl bonded0.5µm amorphous silica, with aninline column filter. The column 
temperature was maintainedat 43°C. The PTC amino acids were separated andeluted by a gradient 
resulting from mixing eluents A and B.Eluent A consisted of 0.1 M Ammonium acetate, pH 6.4. 
Eluent B consisted of46:10:44acetonitrile:Methanol:water (v/v). The flowrate was 1 mL/min 
throughout, and the gradient consistedof the following profiles: 100% A at start, 90% A at 15 min, 
60% A at 30 min, 0 A at 50 min, 100 A at 56 min. 

Amino acid profile 
Figure 5 indicatedthe amino acid profile of BARI Gom-25 both ITS and ILS Condition. In ITS 
condition amount of Aspertic acid and Cystine were not detected. Lysine was not found both ITS and 
ILS condition. The highest value was recorded 2.846 µmol/g for Glutamic acid and lowest 0.37 
µmol/g for Arginine in ITS condition. In ILS condition same trend was observed for Glutamic acid 
(5.791 µmol/g) but lowest was found inProline (0.278 µmol/g). 
Both ITS and ILS condition of BARI Gom-26 amount of Glutamic acid was found higher (6.335 
µmol/g and 3.840 µmol/g). On the other hand lowest amount of Lysine (0.192 µmol/g) in ITS and 
Methionine (0.303 µmol/g) ILS were noticed (Figure 6). 
Figure 7 demonstrated the amount of amino acid in BARI Gom-27. It was observed that in late sowing 
condition Glutamic acid perform the highest amount (5.664 µmol/g) than timely sown condition 
(3.483 µmol/g). BARI Gom-27 produced lowest amino acid Valine (0.467 µmol/g) in ITS but lowest 
was observed (Methionine 0.315 µmol/g) in ILS (Figure 3).Aspertic acid was totally absent both ITS 
and ILS. 
Large amount of Glutamic acid (12.546 µmol/g)was recorded in BARI Gom-28 among all tested 
varieties when it was sown in ITS (Figure 8). Lysine was found 0.636 µmol/g in BARI Gom-28 in ITS 
condition which was highest among the all four variety varieties. On the other hand, only BARI Gom 
28produced Cystine (0.636 µ mol/g) when it was sown in irrigated condition. 

Chemical score 
Chemical score was calculated for mean data of four wheat varieties. The amount of each amino acid 
was compared with the amount of with that value of egg albumin. Glutamic acid was found the highest 
chemical score (303.549)  when wheat was cultivated irrigated timely sown (ITS) condition. In this 
condition lowest chemical score was performed by Methionine (Table 25).  

Table 25. Chemical score of amino acid content in wheat grain at ITS condition 

Amino acid BARI 
Gom-25 

BARI 
Gom-26 

BARI 
Gom-27 

BARI 
Gom-28 Average Egg Chemical 

Score 
Aspertic acid (Asp) 0 0.857 0 1.486 0.586 1.442 40.613 
Glutamic acid (Glu) 2.846 6.335 3.483 12.546 6.303 2.076 303.549 
Glycine (Gly) 1.244 1.981 2.018 4.29 2.383 3.472 68.643 
Histidine (His) 1.766 2.973 3.065 5.405 3.302 3.526 93.645 
Arginine (Arg) 0.37 0.747 0.687 1.348 0.788 0.801 98.391 
Threonine (Thr) 0.69 1.105 1.26 2.164 1.305 1.010 129.241 
Alanine (Ala) 1.414 1.694 3.347 3.463 2.480 4.407 56.258 
Proline (Pro) 0.387 0.824 2.609 2.062 1.471 1.251 117.509 
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Amino acid BARI 
Gom-25 

BARI 
Gom-26 

BARI 
Gom-27 

BARI 
Gom-28 Average Egg Chemical 

Score 
Tyrosin (Tyr) 1.297 1.118 0.598 1.699 1.178 3.889 30.289 
Valine (Val) 1.608 1.348 0.467 2.461 1.471 6.154 23.905 
Metionine (Met) 0.442 0.397 0.471 0.764 0.519 2.542 20.393 
Cysteine(Cys) 0 0 0 0.529 0.132 0.502 26.325 
Isoleucine (Ile) 0.82 1.058 1.933 1.986 1.449 3.228 44.896 
Leucine (Leu) 1.018 1.776 1.066 3.812 1.918 4.234 45.296 
Phenylalanine(Phe) 2.259 2.01 0.766 2.844 1.970 7.599 25.923 
Lysine (Lys) 0 0.192 0 0.636 0.207 0.352 58.845 

In irrigated late sown (ILS) condition Cystine was found zero chemical score due to absence of 
Cysteine in all four wheat varieties (Table 26). Only Glutamic acid, Threonine and Proline in wheat 
performed higher chemical score than that of egg albumin (Table 25 and 26) whereas chemical score 
of all other amino acids was found lower than egg albumin. 
Table 26. Chemical score of amino acid content in wheat grain at ILS condition 

Amino acid BARI 
Gom-25 

BARI 
Gom-26 

BARI 
Gom-27 

BARI 
Gom-28 Average Egg Chemical 

Score 
Aspertic acid (Asp) 0.555 0 0 0 0.139 1.442 9.620 
Glutamic acid (Glu) 5.791 3.84 5.664 4.119 4.854 2.076 233.760 
Glycine (Gly) 1.465 1.341 3.176 1.485 1.867 3.472 53.767 
Histidine (His) 1.878 1.988 4.852 2.535 2.813 3.526 79.778 
Arginine (Arg) 0.781 0.55 1.059 0.566 0.739 0.801 92.273 
Threonine (Thr) 0.766 0.712 1.955 0.765 1.050 1.010 103.957 
Alanine (Ala) 0.919 1.397 5.056 1.402 2.194 4.407 49.769 
Proline (Pro) 0.278 0.433 4.12 0.595 1.357 1.251 108.399 
Tyrosin (Tyr) 1.496 0.823 0.922 0.861 1.026 3.889 26.368 
Valine (Val) 1.479 0.817 0.706 0.906 0.977 6.154 15.877 
Metionine (Met) 0.503 0.303 0.315 0.313 0.359 2.542 14.100 
Cysteine(Cys) 0 0 0 0 0.000 0.502 0.000 
Isoleucine (Ile) 0.811 0.637 0.807 0.712 0.742 3.228 22.979 
Leucine (Leu) 1.542 1.111 1.5 1.247 1.350 4.234 31.882 
Phenylalanine(Phe) 2.581 1.573 1.499 1.485 1.785 7.599 23.485 
Lysine (Lys) 0 0 0.561 0 0.140 0.352 39.870 

 

 
Figure-5 Amino acid content in BARI Gom-25 both ITS and ILS condition 
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Figure-6 Amino acid content in BARI Gom-26 both ITS and ILS condition. 

 
Figure-7 Amino acid content in BARI Gom-26 both ITS and ILS condition 
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Figure-8 Amino acid content in BARI Gom-26 both ITS and ILS condition 

Wheat is a good source of cereal protein which can supply essential amino acid to human body. 
Aspertic acid, Cysteie and Lysine is deficit in this protein which lowers its nutritive value. Normally 
human diet consists of a number of food items like pulses, fruits and vegetables which can supply 
those limiting amino acid. It is essential to estimate amino acid profile of other released wheat 
varieties and advance lines which are ready to be released as variety very soon. 

Development of protocol for analyzing formaldehyde contamination in fruits and vegetables 
The present experiment was carried out at Laboratory of Postharvest Technology Division, BARI, 
Gazipur during the year 2013-2014. Mango (CV Langra) was collected from mango growers garden in 
ChapaiNawabjong and litchi (CV Bombay) was collected from Dinajpur. Three groups of mango (Five 
mangos in each group) were treated with 1%, 5% and 10% formaldehyde and three groups of litchi (50 
litchi in each group) was treated with same concentration of formaldehyde respectively. Another four 
groups of litchi was treated with 500ppm, 1000ppm, 5000ppm and 10000ppm formaldehyde to 
observe storage ability. All the fruits were dipped in formaldehyde for 15 minutes. After dipping all 
fruits were air dried and kept at ambient condition. One group of control was also maintained for both 
fruits. Other fruits, vegetables and juice were collected from local market for instant analysis. 
Formaldehyde was estimated in all fruits, vegetables and drinks following AOAC 931.08. 

Effect of formalin on storage quality of mango 
After four days of treatment application black spot symptom was developed in all treatments including 
control. Peel of 5% and 10% formaldehyde treated mango became sunken. After 10 days of treatment 
application mangoes of all treatment groups were found as non-marketable condition. It was observed 
that formalin had no positive effect for increasing storage quality of mango. 

Effect of formalin on storage quality of litchi 
Two days after treatment application peelcolour of all treatment groups turned to dark brown which 
indicates the loss of market value of litchi.  After four days of treatment induction all treatment groups 
were affected by fungus which indicated that application of formalin had no positive effect to prevent 
fungus infection in litchi when it was soaked for 15 minutes in 500ppm- 10,000ppm of its’ solution. 
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Estimation of formaldehyde in fruits and vegetables 
After seven days of treatment application mango pulp tissue was collected and homogenized for 
formaldehyde estimation. For litchi aril was taken to determine formaldehyde. It was observed that 
formaldehyde was found in both treated and control groups. Formaldehyde was detected 1.6326mg/kg 
in control mango and highest amount (4.0938 mg/kg) was detected when mango was treated in 10% 
formaldehyde (Table 27). Same trend was observed in litchi when it was analyzed 5 days after 
treatment application. 1.0469mg/kg formaldehyde was determined in control group of litchi and 
1.1250mg/kg formaldehyde was found when litchi was treated with 5% and 10% formaldehyde (Table 
28). The data should clearly indicated that fruits itself produced some amount of formaldehyde. 
Table 27 Estimation of formaldehyde in mango pulp 

Treatment Amount of formaldehyde (mg/kg) 
Control 1.6326 
1% formaldehyde 0.8515 
5% formaldehyde 1.6328 
10% formaldehyde 4.0938 

Table 28 Estimation of formaldehyde in litchi aril 
Treatment Amount of formaldehyde (mg/kg) 
Control 1.0469 
1% formaldehyde 1.0859 
5% formaldehyde 1.1250 
10% formaldehyde 1.1250 

Five samples were collected from local market. Those samples were mango, better gourd, teasel gourd, 
long yard bean and a bottle of mango juice. In mango, formaldehyde was estimated 1.7302mg/kg. 
Vegetable better gourd, teasel gourd and long yard bean also contained 0.9118 mg/kg, 
0.7195mg/kgand 0.3349mg/kg formaldehyde respectively (Table 29). Formaldehyde was also found in 
mango juice as 1.5547 mg/kg. 
Table 29 Estimation of formaldehyde in fruits and vegetables collected from local market 

Item Amount of formaldehyde (mg/kg) 
Mango 1.7308 
Better gourd 0.9118 
Teasel gourd 0.7195 
Long yard bean 0.3349 

It can be concluded that fruits and vegetables may naturally produce formaldehyde. More detail work 
should be continued for the next year. 



 
 
 
BIO TECHNOLOGY  
Protocol Development and Micro Propagation 

1 Title of the Experiment 
01. 

: Standardization of protocol for advanced lines of strawberry and 
their large scale multiplication 

2 Objective(s) : To develop a protocol for mass propagation of introduced lines of 
strawberry 

3 Achievement/ Progress :  

Activities to achieve the objective (s) Output 
Shoot tips of strawberry line SB005 were 
cultured on MS medium supplemented with 
different concentrations and combinations 
of BAP, Kn and GA3.  

For shoot formation T3 treatment was found most 
suitable. For root formation only ½ MS without 
hormone was found enough for root induction. 

 
1 Title of the 

Experiment 02. 
: Study of comparative regeneration efficiency of different potato 

varieties 
2 Objective(s) : To compare regeneration efficiency of potato varieties 
3 Achievement/ 

Progress 
:  

Activities to achieve the objective (s) Output 
Internode explant of two exotic varieties 
(Hermes and Desiree) and one BARI released 
variety Cardinal were cultured to compare 
their regeneration efficiency. Five different 
concentrations of Zeatin Riboside in 
combination with GA3 and IAA were used for 
regeneration of explants.  

Among the three varieties, the maximum 
responding variety was Desiree and the best 
treatment combination was T1 regarding 
percentage of shoot and also shoot number. 

 
1 Title of the 

Experiment 03. 
: Standardization of protocol for in vitro production of BARI Kola-3 and 

BARI kola- 4 and their validation in hilly areas 
2 Objective(s) : 1. To standardize protocol for in vitro production of BARI Kola-3 and 

BARI Kola-4.  
2. To validate the performance of tissue cultured banana plantlets in hilly 

areas.  
3. To improve the knowledge & skill of farmers on tissue cultured banana 

cultivation in hilly areas and private entrepreneurs on tissue culture 
banana plantlets production. 

23 
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3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 

MS medium supplemented with different 
concentrations of BAP and 2ip were tested for 
multiple shoot production of BARI Kola- 3 and 
BARI Kola- 4. Well developed shoots were 
cultured on ½ MS medium supplemented with 
different concentrations of IBA for rooting. Fifty 
validation trials have been established at 8 
Upazillas  of Khagrachri and Rangamati hill 
district using tissue culture plantlet to see the 
growth and yield performance compared to 
traditional sucker. 

MS medium supplemented with 3 mg/L and 5 
mg/L BAP was found suitable for in vitro 
production of multiple shoot from the shoot tip 
of BARI Kola- 3 and BARI Kola- 4 
respectively. Both of the varieties produced 
well developed roots in ½MS medium 
supplemented with 0.5 mg/L IBA Between the 
varieties, BARI Kola- 4 showed the better 
performance compare to BARI Kola- 3 for in 
vitro propagation. BARI kola-3 produced 50% 
flowering at 360 days on 22.13 leaves stage 
followed by BARI kola-4 (343 days) at 22.67 
leaves. Approximately 32 days earlier 
harvesting has been recorded at BARI kola-4 
than BARI kola-3.BARI kola-4 produced 
49.95 t/ha yield followed by 47.25 t/ha in 
BARI kola-3. Tissue culture plantlets of BARI 
kola-3 and BARI kola-4 produced 13.20 % 
and 18.92 % higher yield, respectively 
compare to traditional sucker. Moreover, 
March-April plantations gave 7.82 % and 
9.18% higher yield, respectively in BARI 
kola-3 and BARI kola-4 than September-
October plantation. A total of 130 farmers and 
40 SAs /SAAOs have been trained up on 
tissue culture banana production. 

 
1 Title of the 

Experiment 04. 
: In vitro regeneration of chickpea (Cicer arietinum L.) 

 
2 Objective(s) : To develop an efficient regeneration protocol for chickpea which will be 

used for future genetic transformation work 
3 Achievement/ 

Progress 
:  

Activities to achieve the objective (s) Output 

Mature embryo and cotyledon pieces of BARI 
Chola-7 were used for in vitro regeneration. Four 
different concentrations of 2, 4-D were used for 
callus formation and shoot development. 
 

The highest percent of explant (100%) 
produced callus in T1 & T4 treatments from 
isolated mature embryo explant. In case of 
cotyledon explant, 100% callus formation 
was observed in all the treatments. In shoot 
regeneration T2   performed better. 
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1 Title of the 
Experiment 05. 

: Development of an efficient regeneration system of banana 
 

2 Objective(s) : To develop an efficient regeneration protocol of banana for future 
transformation work 

3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 
Flower buds, rhizome and apical dome sections of 
Amritsagar banana were used as explant for callus 
induction. Explants were cultured on MS medium 
supplemented with different concentrations of 2, 4-
D singly and in combination with different 
concentrations of IAA and NAA.  

Among the five different concentrations of 2, 4-
D, T5 (58%) showed better compared to other 
treatments in male flower bud explant. In rhizome 
and apical dome sections, all the treatment 
showed excessive swelling but no callus was 
observed upto seven weeks of culture initiation 

Molecular Genetics and Genetic Engineering 

1 Title of the 
Experiment 06. 

: PCR-based detection and characterization of tomato leaf curl and other 
related geminiviruses in Bangladesh 

2 Objective(s) : To characterize geminivirus strains in different crops with emphasis to 
tomato. 

3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 
Samples were collected from 8 different locations 
of the country and DNA from the infected leaf 
samples along with the virus particles was isolated. 
PCR was performed using degenerate and gene-
specific primers following a standardized protocol. 
Most of the samples produced the diagnostic band 
of Tomato Leaf Curl Virus. Further analysis with 
PCR-RFLP and PCR-RCA methods revealed the 
specific virus genotypes.  

Sequencing of the complete ’A’ genome of 32 
isolates has been done to facilitate their 
phylogenetic analysis. Samples of several other 
crops like various cucurbits and okra have been 
collected and DNA extracted for further 
analysis 

 
1 Title of the 

Experiment 07. 
: Transformation of tomato for broad spectrum resistance against leaf 

curl viruses 
2 Objective(s) : To develop transformation protocol of tomato for broad spectrum 

resistance against leaf curl viruses 
3 Achievement/ 

Progress 
:  

Activities to achieve the objective (s) Output 
Based on the genome sequence of various ToLCV 
strains, several DNA fragments were selected for 
further study. Specific primers were designed for 
amplification of the DNA fragments from the 
various ToLCV strains sequenced earlier.  

Several DNA fragments were amplified from 
different strains and will be used for making 
plasmid constructs for future transformation 
work 
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1 Title of the 
Experiment 08. 

: Development of an efficient genetic transformation system for 
eggplant (Solanum  melongena  L.) 

2 Objective(s) : To investigate an efficient genetic transformation system for future 
development of diseases and pest resistant eggplant varieties 

3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 
Hypocotyls from eggplant BARI Begun 8 and EG-
203 were cultured on MS medium supplemented 
with 2,4-D and Zeatin and IAA media to observe 
the best performance for regeneration.  

EG-203 produced higher percentage of callus 
than BARI Begun 8. But shoot formation was 
better in BARI Begun 8 compared to EG-203.  

 
1 Title of the 

Experiment 09. 
: Marker-assisted transfer of salt tolerance Nax genes in Bangladeshi 

wheat varieties 
2 Objective(s) : To introgress the salt-tolerant Nax genes into selected Bangladeshi wheat 

varieties through marker assisted back crossing 
3 Achievement/ 

Progress 
:  

Activities to achieve the objective (s) Output 
Two salt tolerant Australian wheat lines having Westonia 
background were crossed with two popular Bangladeshi 
wheat varieties BARI Gom 25 and BARI Gom 26.  

After crossing, desired F1 plants selected for the 
salt tolerant linked markers for further backcross 

 
1 Title of the 

Experiment 10. 
: Molecular and biochemical characterization of Bangladeshi wheat 

varieties for bread making quality 
2 Objective(s) : To identify HMW-GS of wheat varieties grown in Bangladesh in relation to 

the bread making quality both in protein and molecular level using SDS-
PAGE and PCR based techniques 

3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 
Twenty six wheat varieties were 
characterized for bread making quality 
through Sodium Dodecyl Sulfate 
Polyacrylamide Gel Electrophoresis 
(SDS-PAGE) method.  

Considerable diversity with respect to three Glu-A1, Glu-B1 
and Glu-D1 loci were observed. In Glu-A1 loci, null, Ax1 and 
Ax2* alleles were found with the frequency of 3.85%, 7.69% 
and 84.62%. In Glu-B1 locus 6 different alleles such as Bx7, 
Bx7+By8, Bx7+By9, Bx13+By16, Bx14+By15 and 
Bx17+By18 were detected. In Glu-D1 locus, Dx5+Dy10, 
Dx2+Dy12 and Dy12 were recognized with the frequency of 
61.54%, 11.54% and 26.92% respectively. Quality score of 
genotypes ranged from >3 to 10 and 6 wheat varieties were 
found to have highest quality score 10. Among the varieties, 
Kalyansona, Sonora- 64, Pavon-76, Akbar and BARI Gom28 
had the best combination of HMW-GS and were regarded as 
of best bread making quality. The experiment is being 
continued for further analysis with PCR to confirm the 
presence of some specific HMW-GS genes that played a very 
important role in determining bread making quality in wheat. 
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1 Title of the 
Experiment 11. 

: Assessment of stress-tolerance attributes in wheat using gene-specific 
molecular markers 

2 Objective(s) : To molecular characterize of rye chromosome translocations in twenty two 
local and two Australian wheat varieties 

3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 
Wheat-rye translocations, particularly 
those involving the short arm of rye 
chromosome 1R (1RS), have been 
widely used in wheat breeding 
programmes worldwide. 

Amplification of the specific band was detected from 
19 samples showing the presence of rye 
translocation and 5 samples did not amplify the 
specific product for the rye translocation. These 
results encourage the development and use of the 
1RS.1AL and 1RS.1DL translocations in wheat 
breeding programs. Further research is necessary for 
confirmation of the initial findings 

Adaptation/on-firm trials 

1 Title of the 
Experiment 12. 

: Validation trial of tissue cultured plantlets of BARI Malta-1  

2 Objective(s) : To see the field performance of tissue cultured plantlets of BARI Malta-1 
compared   to grafted one 

3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 
Tissue cultured and grafted saplings of BARI 
malta-1 have been planted to see the field 
performance at ARS, Ramgarh and ARS, 
Raikhali.  

Maximum plant height (225 cm) and number 
of brunches (8.5) were found in tissue cultured 
plants where base girth was 22.22 cm.  But 
highest plant canopy N-S= 292.5 and E-W= 
292 cm was found in grafted plants where 
tissue culture plants have N-S= 175 cm and E-
W= 180.75 cm. Vigorous growth and 
development has been seen in tissue cultured 
plants compare to grafted ones up to second 
year and plant canopy was found higher in 
tissue cultured plants (N-S = 111.75 cm, E-W 
= 89.25 cm) compare to grafted ones (N-S = 
91.25 cm, E-W = 89.5 cm). Highest plant 
height (199.25 cm), base girth (10.5 cm) and 
no. of branch (8.5) also found in second year 
tissue culture plant followed by grafted plants. 
After second year grafted plants shown 
vigorous growth and development. Both of 
tissue cultured and grafted plants produced 
flowers after three years but only grafted 
plants have carrying few fruits 
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1 Title of the 
Experiment 13. 

: Validation trial of tissue cultured plantlets of jackfruit 

2 Objective(s) : To see the field performance of tissue culture saplings of Jackfruit 
compared to grafted and seeded ones. 

3 Achievement/ 
Progress 

:  

Activities to achieve the objective (s) Output 

Tissue cultured, seeded and grafted 
saplings of Jackfruit were planted to 
see the field performance on growth 
and yield. Saplings were transplanted at 
single line design following plant to 
plant distance 10.0 m.  

Highest plant height was found in Tissue cultured 
plants (414.2 cm) followed by seeded (336 cm) and 
grafted (285.83 cm). Seeded BARI kathal-2 plants 
produced 284.5 cm plant height.  Highest base girth 
(18.1 cm) was also recorded in tissue cultured plants 
followed by grafted (14.33 cm) BARI kathal-2. Also, 
highest number of branch/plant was recorded in tissue 
cultured plants followed by grafted where minimum 
was in seeded plant. Maximum plant canopies were 
recorded also in tissue cultured plants followed by 
grafted and seeded plants both in North-South & East-
West direction. There was no male or female 
flowering have been seen any of tissue cultured, 
grafted and seeded plants up to third year 

ABSP-II Research activities 

1 Title of the 
Experiment 14. 

: Bt brinjal Production at the farmers field condition  
 

2 Objective(s) : To see the performance of Bt brinjal varieties at the farmers’ field condition 
3 Achievement/ 

Progress 
:  

Activities to achieve the objective (s) Output 

BARI Bt begun 1, 2, 3 and 4 were 
tested at the 20 farmers’ field in 
Rangpur, Gazipur, Jamalpur and Pabna, 
respectively.  Four fields in Gazipur, 2 
fields in Jamalpur fields were 
abandoned due to severe incidence of 
wilt disease.  

Excellent performance was observed in one 
farmer in Rangpur and one in Jamlpur. The 
farmer of Gazipur got 300 kg of BARI Bt 
begun 2. In Jamalpur, the highest production of 
BARI Bt begun 3 was 2720 kg, 530 kg from 
BARI Bt begun 4 in Pabna and 2819 kg from 
BARI Bt begun 1 in Rangpur. There was on 
incidence of BFSB in the Bt brinjal field. Filed 
day programmes were arranged at the four 
locations. Farmers expressed their satisfaction 
over the Bt brinjal varieties managing brinjal 
fruit and shoot borer without application of 
pesticides.   
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1 Title of the 

Experiment 15. 
: Multilocation trial of transgenic late blight resistant clones under 

confined field condition  
2 Objective(s) : To see the performance of  transgenic potato  
3 Achievement/ 

Progress 
:  

 
Activities to achieve the objective (s) Output 

Six clones and two checks (Diamant and 
Cardinal) were planted in six locations 
(Burirhat, Bogra, Comilla, Jessore, 
Hathazari and Gazipur).  

Late blight disease infestation was observed in the five 
locations except Chittagong, Disease infestation was 
found at the vegetative stage in Burirhat, Bogra and 
Jessore and the canopy of the check plants was 
drastically damaged whereas LBR hybrid cloned were 
almost intact. Disease incidence was occurred at 
mature stage (74 DAP) in Gazipur and Comilla. The 
canopy of checks was totally damaged at 82 DAP, but 
in transgenic clones it was observed less than 1%. Soil 
test results indicated that late blight resistant potato 
clones has no detrimental effects on soil microbial 
population. 

 
1 Title of the 

Experiment 16. 
: Detection of RB gene in selected transgenic late blight resistant hybrid 

clones through PCR 
2 Objective(s) : PCR confirmation for RB gene integration of desired clones 
3 Achievement/ 

Progress 
:  

 
Activities to achieve the objective (s) Output 

Six selected transgenic late blight resistant hybrid 
clones were used to find out the RB gene 
integration. DNA was extracted from 6 clones 
along with non transgenic control variety Cardinal 
and Diamant 

Through PCR method RB gene confirmation 
test was done. Among the 6 clones, 5 were 
shown positive band which indicates that RB 
gene was present of those clones. 

 
 
 
 



 
 
 
SERVICES OF ASICT  
Agricultural Statistics and Information & Communication Technology (ASICT) Division consists of 
two parts namely Agricultural Statistics (AS) and Information & Communication Technology (ICT). 
Both the parts have been conducting researches as well as support service activities to BARI scientists 
in general. Research on Agricultural Statistics and ICT have been conducting through BARI annual 
research programs. Besides, Agricultural Statistics and ICT parts have been implementing the support 
services.  

Support service activities 
ASICT division has been implementing the following support services:  

Mobile web apps 
A brand new mobile web apps has been developed to disseminate BARI developed technologies in 
Bangla through smart phones (mobile). The contents are accessible from smart phone of any platform 
(Android/iOS/Windows/Mozilla etc.) by browsing dedicated link: baritechnology.org/m. About 95 
contents have been uploaded to/for the mobile web app during 2013-14. 

Web information 
BARI developed technologies and related information are being published regularly through its own 
web site (Error! Hyperlink reference not valid. In addition to technologies, some important issues 
like tender circular, job advertisement, journal, annual report, etc. are also hosted  regularly. About 
439 information have been uploaded on the website during 2013-14. 

Service on e-agriculture  
BARI has started on line e-Agriculture services to the beneficiaries. Any stakeholder can ask questions 
related to agriculture using on-line e-Agriculture facility of BARI web site. BARI has been giving 
services on-line feedback through website and mobile web apps to end users. About 105 queries have 
been received from stakeholders and feedbacks of those queries from relevant centres/divisions of 
BARI have been uploaded on the website during 2013-14. 

Domain based mail services 
BARI has procured its own domain of email connectivity under the name “bari.gov.bd”. At present 
500 web based email addresses have been assigned to the scientists under BARI domain. It has been 
decided to assign email address to all scientists under BARI domain gradually. 

Network and antivirus maintenance 
ASICT division has been giving services on LAN & Antivirus maintenance especially for the head 
quarter scientists and officers including 24 hours internet services at BARI head quarters. At present 
more than 400 computers are connected to the BARI network and provided with a corporate version of 
antivirus (Kaspersky). Ensuring hassle free internet connectivity ASICT division has been performing 
a number of network and antivirus maintenance activities. About 618 network and antivirus related 
maintenance work have been done during 2013-14. 
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Service of ASICT Division  415 
Network connectivity at eight outer stations 
Network connectivity through Virtual Private Network (VPN) and 512kbps broadband internet 
connection at eight outer stations namely WRC, Dinajpur; SRC, Bogra, RARS Jamalpur, RARS 
Ishurdi, RARS Jessore; RARS Hathajari;, RARS Ramatpur and RARS Akbarpur with MoA have been 
established.  

E-Governance through office automation software  
BARI office automation is going on full swing. This office automation software is divided into five 
separate modules viz. Personnel Management Information System (PMIS), Training Management 
Information System (TMIS), Financial Management Information System (FMIS), Databank 
Management System (DMS) and Project Management System (PMS). Each module can be operated 
solely and has options to be integrated together as per requirements.     

Newly introduced 9 modules MIS from NATP 
Recently BARC has been developed and introduced 9 modules MIS Software to the NARS institutes. 
For globalization, besides BARI Office Automation Software ASICT division has been taken initiative 
to implement the software. The nine modules are Human Resource Management Information System 
(HRMIS), Training Management Information System (TMIS), Research Management Information 
System (RMIS), Financial Management Information System (FMIS), Procurement Management 
Information System (PMIS), Inventory Management Information System (IMIS), Vehicle 
Management Information System (VMIS), Library Management Information System (LMIS) and 
Databank (Gene Bank). 

Human resource development  
ASICT division has engaged human resources development through various type of training program 
related to ICT. ASICT division has been conducted 5 training program namely Training course on 
Open Source Uni-Code Bangla Computing, Training course on Automation Software, Capacity 
Building Inception Workshop Training on Agricultural Remote Sensing,  TOT Course on Agricultural 
Research Data Analysis using SAS and Space Application for Environment (SAFE) Mini-Project 
during 2013-2014. 

Geographical information system (GIS) mapping 
GIS is one of the formalized computer based information systems capable of integrating data from 
various sources to provide information necessary for effective decision making in urban, rural and 
agricultural planning. BARI conducts research on more than two hundred crops. GIS could be used to 
estimate the crop area, crop suitability, crop modeling. For digital data base and mapping GIS is 
unparalleled. ASICT division has been prepared about 16 maps for different centers/divisions based on 
their requirements.  

Special ICT activities 
However besides services ASICT Division has been participated ‘Digital World 2014’ held on 4-7 
June 2014 @ Bangabondhu International Conference Center, Dhaka  and participated ‘Digital 
Innovation Fair 2014’ held on 26-28 April 2014 @ Deputy Comissioner Office Gazipur. 

Statistical activities  
ASICT division has been giving services on statistical analysis through computer package software 
such as CROPSTAT, GENSTAT, R, SAS, SPSS, etc. Some important requested analysis has been 
done for different centers/divisions/sections/others. ASICT division has been done about 12 analyses 
for Centre/Division/ Section/ others during 2013-14. 



 
 
 
TRAINING, COMMUNICATION, PUBLICATION, LIBRARY DISPLAY 
AND PHOTOGRAPHY ACTIVITIES 

Training 
During 2013-2014, One scientist was sent for Post Doctorate, Twenty Four scientists were sent for 
Ph.D., Seventeen for M.S./M.Sc. Sixty Four scientists/officers were sent abroad for 
training/workshop/study tour/seminar, etc. Moreover, a good number of scientists were sent to 
different Universities in the country for Ph. D. and MS degree.     

Communication 
Seminar 
A total of 8 (eight) seminar were organized at BARI during 2013-14 covering the area of Agronomy, 
Entomology, Horticulture & Agricultural Engineering. Among these, one seminar on Agronomy, two 
on Horticulture, one on Entomology, three on Agricultural Engineering and a special seminar on 
~Revamping Agricultural Research and Development by Unleashing Global and National Potential” 
were organized by Training & Communication Wing, BARI. 
MoU signed 
During the period of 2013-14, BARI had signed MoU with 11 (eleven) different organization. Among 
the organizations four were seed companies, two were pesticide companies and five were voluntary 
organizations. The purpose of MoU was to promote collaboration between BARI and the concerned 
organization to enhance agricultural research and development and also for promotion of technology 
transfer to the end users.   

Publication 
BARI regularly publishes journal, newsletters (Bengali and English), annual report, and books & 
booklets on the evolved technologies in order to disseminate information to the users including 
farmers. Brochure, manuals, and other literatures on BARI are also being published. During the year 
under report, 4 issues of journal, 4 issues of newsletter, brochure of the institute, annual report, a few 
booklets and some other literatures have been compiled, edited and published. Further, more than 
hundred science articles received from scientists of home and abroad have been processed for 
publication in the journal.  

Library 
1. Existing Collection of BARI Library: 73,194  
2. Information Resources added during the year 2013-2014: 

    Books, Reports, Proceedings etc. and Thesis: 677 

Items Purchased Exchange Gift /Complimentary   Total 
Books  326 - 221 547 
Research reports, project reports 
& proceedings 

- 32 60 92 

Thesis (MS & Ph.D.)     - - 38 38 
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Training, Communication, Publication, Library Display and Photography Activities  417 
 Serial Publications (printed form)            Titles Issues  
 Journals:                                  38         130 
 Newsletters, bulletins etc:     55         

Items 

177 
                                                           90         307 

Purchase Exchange Gift /Complimentary  Total 
Journals: 
  Foreign      
  Local   

  Titles/issues  
00/00 
01/02 

 Titles/issues  
10/34 
12/36 

         Titles/issues  
5/26 
10/32 

Titles/issues 
15/60 
23/70 

Newsletters: 
  Foreign     
  Local 

 
 

Titles/issues  
06/14 
03/04 

Titles/issues 
13/32 
30/121 

Titles/issues 
19/46 

33/125 
Bulletins:     
Foreign      Local     

 
 

Titles/issues  
01/02 

- 

Titles/issues 
- 

02/04 

Titles/issues 
01/02 
02/04 

3. Document Processed for Services:  
SI No. Procured material processed No. 

01 Document Accessioned 677 
02 Catalogued & Classified and pasted with call numbers, 

book pockets and   due slips 
677 

4. Services Provided to the Scientists:  
Sl No. Services provided to the Scientists Number 
1.  Article downloaded from  Online journal (April 2014) 2727 
2.  Documents Charged/Discharges  623 
3.  Users Referenced  1905 
4.  Internet Services to the Scientists & Students 267 
5.  Number of photocopies made  16010 
6.  Publication Distributed (Books, reports & journals) in Exchange & Complimentary)  817 
7.  Correspondence made  249 

Display 
Activites of display section during 2012-2013. 

Programmes and activities Number 
Display materials including seeds, charts, prototypes, photographs, publications and live samples                          250  
Collection and preservation of seed samples of improved varieties                                420 
Collection and compilation of agricultural information for display                                           28 

Photography 
Summary of activities of Photography Section during 2013-2014 

Activities Number 
Photograph exposed in digital camera                                                                                    36,000 
Photo editing                                                                                                                           21,500 
Video recording cassettes                                                                                                       75 
Make DVD, CD                                                                                                                      700 
 



 

 

 
 
 
BTV ACTIVITIES 

Presently, Training & Communication Wing operates 26 BARI Technology Village in 24 different 
districts around the country.  
During 2013-14, developed varieties and technologies were demonstrated at all the technology villages 
based on previous year’s experience. For the implementation of the programmers BARI provided 
required inputs (Seeds/planting mater) free of cost. During 2013-14 total 12596.25 kg seeds of 
different BARI released crops varieties and 965 saplings of mango & jujube were distributed at all 
technology villages.        
Four wheat varieties  were demonstrated at 18 locations. The highest average yield was recorded with 
BARI Gom-28 (4.35t/ha) The yield range was 2.20 t/ha-5.445  t/ha among the varieties. Yield of the 
varieties.  Yield of the varieties varied widely from location. In most of the locations, farmers 
choosed/preferred BARI Gom-26 for their high yielding capacity.  
At present, potato cultivation area is increasing day by day. At the same time, BARI continuously 
releasing high yielding varieties of potato. In 2013-14, 10.4 ton of potato was distributed among the 
BARI TV farmers as seed. 4 varieties of potato were demonstrated at 20 locations. BARI Alu-25 
(Asterix) gave highest yield among these varieties, yield performance varied widely from location to 
location. But the highest average yield (26.06 t/ha) was recorded with BARI Alu-7 (cardinal) BARI 
ALu-7 and BARI Alu-25 gave comparatively higher yield most of the location. 
Oil seed crops cultivation area also increasing day by day . In case of mustard, 5 varieties were 
demonstrated in different locations. The highest average yield (1.37 t/ha) was observed same from 
BARI Sarisha-14. 15 & 16. Farmers likes to cultivate BARI Sarisha-15 due to duration, high yielding 
capacity & disease resistance character.     
Most popular vegetables tomatoes five varieties were demonstrated  at 16 locations. The average yield 
of the varieties were BARI Tomato-2,8,9,14 & 15 were 50.20 t/ha, 55.98 t/ha, 47.72 t/ha & 55.07 t/ha, 
respectively. Most of the farmers are interested about BARI tomato-14 & 15 for their higher yield & 
attractive  color. Farmers also interested  about BARI Toamto-8 as because it’s a summer variety & its 
market price is high.  
BARI released 4 high yielding radish varieties were demonstrated in 21 locations. The yield varied 
widely from location to location and among the varieties. BARI Mula-1 gave the highest yield 88.4 
t/ha. The  average yield of the varieties BARI Mula-1, 2, 3 & 4 were 53.39 t/ha, 46.82 t/ha, 37.03 t/ha, 
37.03 t/ha & 15.0 t/ha respectively. 
Among  the three BARI released Gardenpea  (Motorshuti) varieties BARI Motorshuti-1 gave higher 
yield (15.56 t/ha) over the other 2 varieties. BARI motorshuti-2 & 3 the average yield of the varieties 
were 8.8-10.63 t/ha. 
BARI Lalshak-1 (Red Amaaranth) were demonstrated in 18 crop museums of BARI-TV. The yield 
performance was high and for its nice color and high market price farmers are interested for further 
production. 
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BUDGET 

Fund for the Institute was received from development and revenue budget of the Government of 
Bangladesh. The development budget was made available through the annual development programme 
(ADP) for the on-going development projects under the Institute (Table 2). Out of total ADP allocation 
of Tk. 7099.40 lakh. the GOB funding was Tk. 5748.61 lakh, which was offered by different aid-
giving agencies as Project Aid (PA).  
Besides, an amount of Tk. 16432.60 lakh was made available form the revenue budget to meet the 
recurring expenditure of the already complied projects of the Institute (Table). 
Table-1: Budget provision of BARI for 2013-2014 (in lakh Tk.) 

 

Total GOB Head Project Aid 
(PA/RPA 

Capital Head Revenue Head Total 
ADP Revenue Total ADP Revenue 

23532.00 5748.61 16432.60 22181.21 1334.79 3134.51 3964.89 16432.60 20397.49 
 

Table-2: Development Budget (Annual Development Programme) of BARI for 2013-2014 (in 
lakh Tk.) 
 

Name of Projects Total GOB PA Capital Revenue Total 
Pay & Allow. Contingency 

Improvement and Quality Seed 
Production of Rice, Wheat and 
Maize (BARI Part) 

444.00 444.00 0 82.00 0 362.00 362.00 

Integrated Quality Horticulture 
Development Project (Phase 
II) (BARI Part) 

1200.00 1200.00 0 380.00 4.00 816.00 820.00 

Farm Machinery Technology 
Development and 
Dissemination (BARI Part) 

212.00 212.00 0 86.00 24.68 101.32 126.00 

Tuber Crops Development 
Project (BARI Part) 

550.00 550.00 0 250.00 14.62 285.38 300.00 

Upgrading of Pulses Research 
Sub-station Madaripur to 
Regional Pulses Research 
Station (RPRS)  

464.92 464.92 0 225.00 29.80 210.12 239.92 

Enhancing Quality Seed 
Supply 

1312.89 310.00 1002.89 951.82 17.42 343.65 361.07 

Mujibnagar Integrated 
Agricultural Development 
Project  

104.00 104.00 0 0 7.01 96.99 104.00 

Continuation and Expansion of 
Pesticide Research in Pesticide 
Analytical Laboratory at BARI 

110.00 110.00 0 17.00 3.30 89.70 93.00 
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 Budget 

 

420 

Development of Safe 
Vegetables Production 
Technology Utilizing Urban 
Agricultural Organic Waste in 
the Peri-Urban Areas 

153.69 153.69 0 28.69 10.00 115.00 125.00 

Integrated Agricultural 
Productivity Project (BARI 
Part) 

347.90 0 331.90 16.00 57.57 274.33 331.90 

Development and expansion of 
research and research 
infrastructure of BARI  

2000.00 2000.00 0 1000.00 0 1000.00 1000.00 

Pirojpur-Gopalgonj-Bagherhat 
Integrated Agricultural 
Development Project (BARI 
Part) 

100.00 100.00 0 57.00 4.14 38.86 43.00 

 Sytrus Development Project 
(BARI Part) 

100.00 100.00 0 41.00 4.00 55.00 59.00 

Total : 7099.40 5748.61 1334.79 3134.51 176.54 3788.35 3964.89 
 
 

 



 
 
 
INFORMATION REPORT (As per information commission 
requirements) 
Institutional information: 
BARI (Bangladesh Agricultural research Institute) is the largest multi-crop research institute 
conducting research on a wide variety of crops such as cereals, tubers, pulses, oilseeds, vegetables, 
fruits, spices, flowers, etc. Besides variety development, this institute carries out research on such 
areas as soil and crop management, disease and insect management, water management and irrigation, 
development of farm machinery, improvement of cropping and farming system management, post-
harvest handling and processing, and socio-economic studies related to production, processing, 
marketing and consumption. The institute functions with the Director General as the chief executive 
along with three directors of its three major wings such as Research Wing, Support Service Wing and 
Training & Communication Wing. The research Wing executes and monitors all the research 
programmes and other research activities through 7 special crop research centers, 17 research 
divisions, 6 regional agricultural research stations and 30 sub-stations. Support Service Wing provides 
all the logistics support for research and personnel management. This wing is also responsible for 
infrastructural development and general procurement of the institute. The Training & Communication 
Wing is responsible for human resource development through conducting short term, mid tram as well 
as long term training and arranging scholarships for higher studies. Dissemination of information 
through print   and electronic media, organizing seminars and symposia are also the important areas of 
activities of this wing. 
BARI has a long historical background of its own. The emergence of the Institute in its present status 
has occurred through a number of changes starting from simply a sub-ordinate status under the 
Department of Land Records in the then Bengal. On the recommendation of the famine commission in 
1880, the Bengal Department of Agriculture was established as a sub-ordinate part of the Department 
of Land Records in the then Bengal. In 1906, Lord Curzon, the then Vice Roy of India had granted 
separate status to the Bengal Department of Agriculture and in the same year, a Nuclear Agriculture 
Research Laboratory under this department was established at Tajgaon, Dhaka In 1908, an 
experimental station what has become known as  Dhaka Farm was established on an area of 161.20 
hectares of land. This Dhaka Farm was the predecessor of BARI and some other research institutes. 
Establishment of Dhaka Farm offered a good scope for conducting research in the field level in 1947, 
Bengal Department of Agriculture was renamed as East Pakistan Department of Agricultural. The two 
constituent divisions of the department were Research and Extension. In 1962, there was a severe blow 
to agriculture research when the land of Dhaka Farm was acquired for establishing Second Capital 
(today called Sher-e-Bangla Nagar). In 1968 two separate directorates were established – one was 
Directorate of Agriculture (Extension and Management) and the other was Directorate of Agriculture 
(Research and Education). The Directorate of Agriculture (Research and Education) was mostly 
concerned with research. This directorate was also responsible for the management of Bangladesh 
Agriculture Institute (BAI) at Sher-e-Bangla Nagar, Dhaka. Later in 1980s and 1990s, two other 
agriculture colleges, one in Patuakhali and the other in Dinajpur, were established. These two 
agriculture colleges were also administered by BARI until these became universities In 1971, the 
former provincial organization took on national responsibilities. Like many other sectors, agricultural 
sector inherited poor manpower and insufficient administrative set ups as well. Therefore, it was 
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rightly thought to have established a coordinated and comprehensive research and some major 
decisions were taken up in 1973. Another important development in the year was the presidential 
Order No. XXXII that helps strengthen and reconstitute agricultural research organizations and system 
in the country. Upon subsequent developments of research institutions led to further restructuring In 
1976, through the presidential Order No. LXII, the Bangladesh Agricultural Research Institute (BARI) 
emerged as an autonomous and effective research organization following the dissolution of the 
Directorate of Agriculture (Research and Education) with sufficient operational flexibility, structural 
modification and improvement of regional and sub-stations. 

 Organizational information: 
              
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Operational information: 
Director General who is the Chief Executive of the institute has overall responsibility for administration, finance, 
development and execution of programmes related to research, manpower development, dissemination of 
information, transfer of technology and other extension activities. The Director General is assisted by three 
directors: Director (Research), Director (Support Service), and Director (Training & Communication). 
Director (Research) is responsible for programme planning, monitoring and evaluation of the research 
activities as performed by the research centers, divisions and the regional and sub-stations.  
Personal management, finance & accounts, procurement, infrastructure development, security, 
transportation and repair & maintenance are the major responsibilities of Director (Support Service) 
Director (Training & Communication), on the other hand, is responsible for the transfer of technologies to the 
users through trainings, seminars, workshop, print & electronic media. Human resource development through 
training and arrangement scholarships for higher studies at home and aboard also fall within his responsibilities. 
Each research division is headed by a Chief Scientific Officer (CSO) who is also designated as 
divisional head whereas a research center is headed by a Director/Project Director. Each divisional 
head is assisted by the concerned scientist starting from Scientific Officer (SO) to Principal Scientific 
Officer (PSO). On the other head, each research center is comprised of scientists from various 
disciplines in the rank of Scientific Officer (SO) to Chief Scientific Officer (CSO).  
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Regional Stations are headed by senior scientist equivalent to the status of CSO, while the sub-stations 
are headed by the scientists in the rank of either PSO or SSO.  

Decisions and acts: Not Applicable 
Public services information: 
A. Citizen charter 

BARI has a well defined citizen charter. This citizen charter has been uploaded on the BARI 
website (www.bari.gov.bd). 

B. Other services 
• Provide farmers and other stakeholders with necessary information through publications and other 

associated forms end users in order to increase crop productivity and profitability.  
• Provide different types of stakeholders with day to day activities and performances. 
• Provide information and performance records to the concerned Ministry, policy makers, scientists, 

and other stakeholders for the realization of the institute’s performances.  
• Provide scientists, teachers, and other scholars for mutual self development through knowledge 

sharing.  
• Provide visitors and other stakeholders with necessary information related to BARI as an organization.  
• Provide farmers and other end users with information for awareness building. 
• Disseminate information with regard to research, training, budget, etc. of the Institute. 

Opening meetings information: Not Applicable 
Decision-making & public participation: Not Applicable 
Report on implementation of Development and Social Safety Net projects:  

BARI has been implementing a number of development and social safety net projects. Lists of 
those projects have been uploaded on the BARI website (www.bari.gov.bd). 

Subsidies information: Not Applicable 
Public procurement information:  

The public procurement of BARI is done through tender for works and goods. Lists of the tenders 
have been uploaded on the BARI website (www.bari.gov.bd). 

Lists, registers, databases: Not Applicable 
Information about information held: Not Applicable 
Information on publications: 
Editorial & Publication Section is mandated to publish all kinds of publications such as reports, 
journal, newsletters, brochures, booklets, leaflets, folders, books and other manuals and literatures for 
dissemination of information and technologies to different clienteles. 
Matters of public Interest: Not Applicable 
Modes of proactive disclosure presently used in BARI  

• Website 
• Annual Report 
• Citizen Charter 
• Newspaper Advertisement/Newsletter/leaflets etc 
• Notice Board 



 Information Commission Requirements 424 
Information on right to information: RTI of BARI 
Designated officer  
Officer’s Name Dr. Md. Saiful Islam 
Designation Principle Scientific Officer (PSO) 
Phone 9261506 
Mobile 01552-388731 
Email saiful@bari.gov.bd 
Website www.bari.gov.bd 
Office ASICT Division, Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur 
 
 
 
 

Designated officer (Alternative) 
Officer’s Name Md. Mizanur Rahman Khandaker 
Designation Senior Assistant Director (Admin) 
Phone 9264280 
Mobile 01552-385116 
Email mizanur73@yahoo.com 
Website www.bari.gov.bd 
Office Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur 
 
 
 
 

Appellate officer 
Officer’s Name Dr. Md. Rafiqul Islam Mondal 
Designation Director General 
Phone 9263540 
Mobile 01714-179048 
Email dg.bari@bari.gov.bd 
Website www.bari.gov.bd 
Office Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur 
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