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Krishi Gobeshona Foundation 

 

 

 

Dedicated to Agricultural Research and Development  

Established in 2007, Krishi Gobeshona Foundation (KGF)  
is an institutional innovation for agricultural  

research and development in Bangladesh 

 

Vision  
The vision of KGF is to foster an enabling environment for promoting quality agricultural 

research and capcity enhancement for sustaining agricultural  productivity, farm incomes 

and food and nutrition security.  

 

Objectives    
The major objective of KGF  is to improve the quality of agricultural research to address 

demand driven priority issues for achieving food and nutritional security and improve 

rural livelihoods.  

 

Programs and Activities  
KGF sponsors agricultural research agricultural research and development (R&D) 

projects under four major programs viz., a) Competitive Grants Program, b) 

Commisioned Research Program, c) Capacity Enhancement Program, d) International 

Collaborative Program. The Foundation implements pilot projects under a Technology 

Piloting Program to help disseminate technologies generated by sponsored R&D projects. 

In addition, very recently, KGF took some novel initiatives opening up new horizons in 

the agricultural R&D arena of Bangladesh: (i) Technology commercialization, (ii) Data 

and information services, (iii) Awareness building and technology dissemination through 

media coverage elctronic and (iv) International partnership for information, knowledge 

and technology exchange.  
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Krishi Gobeshona Foundation (KGF) 

Annual Report 2021-22 

1. Executive Summary  
Established in 2007 under the Companies Act 1999 as a Bangladesh government sponsored non-profit 

autonomous research grant making organization, the Krishi Gobeshona Foundation (KGF) has been 

engaged in facilitating and fostering a pluralistic agricultural research environment for public 

organizations (NARS institutes, universities, other government and autonomous organizations and 

institutions), NGOs and private enterprises of Bangladesh. KGF sponsorship of agricultural R&D work 

is organized in seven programs: (a) Competitive Grants Program (CGP), (b) Commissioned Research 

Program (CRP), (c) Capacity Enhancement Program (CEP), (d) International Collaborative Program 

(ICP), (e) Lump Sum Grants Program, (f) Technology Piloting Program (TPP) and (g) Technology 

Commercialization Program (TCP). The first five programs address existing and emerging issues 

related to agricultural development and lives and livelihoods of the farming community in the country, 

and the last two programs are implemented to accelerate the dissemination, uptake and, where possible, 

commercialization of potentially useful technologies generated by the research projects.  

The Bangladesh Krishi Gobeshona Endowment Trust (BKGET) began funding KGF after the end of 

NATP Phase-I in 2013. Since then, five public announcements for the award of research grants under 

CGP with BKGET funding have been made in 2013, 2015 and 2017-18, 2018-19, 2021-22. A total of 

60 (14 under CGP 1st call, 19 under CGP 2nd call and 27 under CGP 3rd call) project grants were 

awarded, each time following a rigorous selection process by the Technical Advisory Committee (TAC) 

of KGF. In addition, 8 basic research projects (BR) were awarded in 2017-18 to BRRI and BARI. 

Besides, in between the 3rd and 4th public calls, the KGF secretariat received 19 proposals from 

different organizations which were screened through the review process as per the KGF Operational 

Manual. Considering their merit, TAC recommended 3 projects which were awarded in 2018-19 

following approval by the KGF Board of Directors. Again in between the 4th and 5th public calls, the 

KGF secretariat received 43 proposals from different organizations which were screened through the 

review process.  Considering their merit, TAC recommended 18 projects from which 17 projects were 

awarded in 2021-22 following approval by the KGF Board of Directors. KGF received 341 project 

proposals under CGP 5th call and rigorous selection process is now ongoing.   

A total of 14 BKGET funded CGP projects were awarded following the 1st call, which were initiated 

in May 2013. One out of the 14 projects was completed and the completion report was submitted in 

2015, 12 projects were completed in 2016 and one was completed in 2017. Progress of CGP 1st call 

projects was presented in the previous annual report (2017-18), and progress of only CGP 2nd call 

projects is reported here.  

Sixteen projects from among the proposals submitted in response to the CGP 2nd call were awarded, the 

implementation of which began mostly in March 2015.  

Another three projects under CGP 2nd call were awarded in March, 2017 with three-year durations. All 

of the 2nd call projects were completed by 2019-20 and reported in earlier annual reports (up to 2019-

20).  

Out of 36 projects under the CGP 3rd call, 28 were completed and reported out in earlier annual reports 

(up to 2020-21). The progress of the remaining 8 projects is presented in this annual report for 2021-

22. 

In early March, 2019 KGF made the 4th public call for submission of full research project proposals 

under CGP. In response, 319 project proposals (crops-101, livestock-63, agricultural engineering-07, 

aquaculture and fisheries-40, natural resource management-43, socio-economics-21 and cross-cutting 

issues-44) were received out of which KGF shortlisted 252 projects for the rigorous process of reviews, 

overviews and selection by KGF program specialists, TAC members and invited experts in the relevant 

disciplines. In the process, 72 proposals received interim acceptance for probable awards and the 

proponents were invited to present the proposals for discussion and deliberations by an expert panel. 
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Fifty-five of the proposals (crops-15, NRM-11, agricultural engineering-2, livestock-10, fisheries-11, 

cross-cutting-3 and socio economics-3) were screened out for review by special sub-committees.  The 

selected proposals with sub-committeeôs observations, remarks and comments were summarized and 

placed to TAC. These 55 proposals were categorized as (a) acceptable as first track (b) considered for 

second track acceptability and (c) rejected due to one or more reasons like poor write up, inconsistency, 

duplication of or similarity with on-going research activities by others. Finally, 36 were selected by the 

KGF Board for funding. The progress of these projects are reported in this annual report for 2021-22.  

Projects under Commissioned Research Program (CRP) are designed and developed to address 

agricultural production issues in hitherto marginal and underutilized areas of the country which could 

otherwise be rendered productive with appropriate technologies and interventions. Five long-term CRP 

projects namely, (i) Harnessing the Potential of Hill Agriculture: Enhancing Crop Production through 

Sustainable Management of Natural Resources, (ii) Modeling Climate Change Impact on Agriculture 

and Developing Mitigation and Adoption Strategies for Sustaining Agricultural Production, (iii) 

Strengthening Sugarcane Research and Development in Chittagong Hill Tracts, (iv) Hill Livestock: 

Increasing Livestock Production in the Hills through Better Husbandry, Health Services and Improving 

Market Access Through Value and Supply Chain Management, and (v) Development of Upazila Land 

Suitability Assessment and Crop Zoning System of Bangladesh are being implemented in CHT and a 

few other areas of the country. CRP-I and CRP-III have been completed. The first phase of CRP II 

project has been completed and the second phase is in progress.  

Out of the four projects initiated earlier under the Capacity Enhancement Program (CEP), two are in 

progress in their second phases such as, (a) Capacity Enhancement of NARS through Agricultural 

Research Management Information System (ARMIS) the 1st phase of which ended successfully in 

2016, and a KGF grant award for the 2nd phase has been made, (b) Adaptive Trials on Seaweed 

Cultivation in Coastal Areas, in second phase now. The other two, i.e., (1) Mitigating Greenhouse Gas 

Emission from Rice-Based Cropping Systems through Efficient Fertilizer and Water Management, and 

(2) Skill Development Training for Scientists, Field Veterinarians, Livestock Workers and 

Poultry/Dairy Farmers. CEP-IV ended in 2019-20. Two new CEP projects, CEP-V (Capacity building 

for some field level extension workers of DAE, DoF and DLS as well as some progressive farmers of 

some selected areas of Bangladesh) and CEP-VI (Improving Research Qualities of ARIs through 

Review and Evaluation by an External Panel of Experts) were initiated recently (2021-22) and are 

ongoing.  

 

KGF also explores avenues of undertaking collaborative research programs with universities and/or 

organizations of developed countries under the International Collaborative Program (ICP). Out of the 

past ICP projects (until 2020-21) viz., (a) Cropping System Intensification in the Salt Affected Coastal 

Zones of Bangladesh and West Bengal, India, (b) Nutrient Management for Diversified Cropping in 

Bangladesh, and (c) Incorporating Salt Tolerant Wheat and Pulses into Small Holder Farming Systems 

in Southern Bangladesh, ICP-I was completed and reported out in the 2019-20 annual report. The other 

two are continuing, being implemented in collaboration with Murdoch University, Australia and 

University of Western Australia funded jointly by KGF-BKGET and ACIAR. One new ICP project, (a) 

ñDevelopment of Short-Duration Cold-Tolerant Rice Varieties for Hoar Areas of Bangladeshò funded 

by BKGET-KGF and IRRI (International Rice Research Institute) was initiated in 2020-21. In 2021-

22, two new ICP projects were initiated: (a) ñSustainable management of soil health to enhance yields 

and farmersô incomes under resilient production system in Bangladesh, resulting in food and nutrition 

security, improved health and livelihoodsò, funded by BKGET-KGF and ICARDA (International 

Centre for Agricultural Research in Dry Areas) and (b) ñManaging wheat Blast in Bangladesh: 

Identification and introgression of Wheat blast resistant gene(s) into varietal development and rapid 

varietal disseminationò, funded by BKGET-KGF and ACIAR.  

 

Fifteen lump sum grants (LSG) were made in 2020-21 to study special problems or emerging issues in 

Bangladesh agriculture. One of the LSG projects was completed and reported in the 2020-21 annual 

report. The remaining five are ongoing. In addition, in 2021-22, nine LSG projects were initiated. The 

LSG projects are meant for short-term (6-12 months) intensive studies, except one project 
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(ñAdaptability trial of promising saline tolerant wheat genotypes in coastal region of Bangladeshò) 

which has a time frame of 36 months, this being an adaptability trial with new wheat varieties for the 

salt-affected coastal region. The results and findings of these studies may be helpful in developing and 

designing full research projects in the future.  

In order to expedite dissemination and uptake, KGF pilots promising technologies generated earlier by 

CGP projects. All except one pilot projects ended by 2019-20, one ended in 2020-21 while a new three-

year pilot project began in February 2020. In 2018-19, KGF took a novel initiative for technology 

dissemination, the Technology Commercialization Program (TCP). The TCP began with a project that 

involved upscaling of production of two broiler chicken strains developed at BAU and popularization, 

dissemination and branding of live and dressed chickens through a pilot project under the legal 

framework of a tripartite agreement among BAU, the technology inventors and KGF. This TCP project 

is ongoing.  

Research institutes, universities, some government organizations, NGOs, private entrepreneurs, such 

as, BARI, BRRI, BJRI, BAU, BSMRAU, HSTU, Rajshahi University, CVASU, Sylhet Agricultural 

University, National Institute of Biotechnology (NIB), DoF, PUBSS, etc. are involved in the 

implementation of these projects as recipients of KGF grants. The Project Coordinators/PIs prepare 

their respective project briefs and inception reports following prescribed formats and regularly submit 

technical and financial progress reports to KGF. 

Achievements and highlights of the completed projects and implementation progress of the ongoing 

projects are presented briefly in this annual report for 2021-22.  

 

In addition to regular activities like management of on-going projects, monitoring, reviewing and 

evaluation, KGF organized meetings of the Board of Directors and held research review workshops. In 

the year 2021-22, KGF arranged five Board meetings (78th, 79th, 80th, 81st and 82nd), two meeting (36th 

& 37th) of the Technical Advisory Committee (TAC), two (14th & 15th) Annual General Meetings (AGM) 

and one Extra-ordinary General Meeting (8th EGM).  

 

In the year under report, KGF organized and held 25 workshops on project 

inception/coordination/annual review/completion report participated in by working scientists of the 

KGF sponsored projects, KGF professionals and relevant reviewers and experts invited by KGF. 

 

As invited experts, the Executive Director and other KGF scientists participated in 35 meetings, 

seminars and workshops organized by national and international organizations such as BARC, NARS 

institutions, universities, CIMMYT, ACIAR, FAO, IRRI, INGOs, NGOs etc. Several national and 

international delegates visited KGF and exchanged views with the Executive Director and other KGF 

professionals. Due to the Covid-19 pandemic, many of the meetings and workshops were held virtually 

using online platforms. Also during the year, two more workshops were organized by KGF attended by 

Honorable Minister for Agriculture, Senior Secretary, Ministry of Agriculture (MoA), Executive 

Chairman, BARC, eminent agriculture experts of the country and KGF professionals. All these events 

and activities were supported by BKGET funds. Besides, KGF responded to queries from different 

bodies like MoA, BARC, KGF and BKGET Board, etc. through reports or presentations. In addition, 

KGF specialists participated in a series of workshops organized by BARC since March 2022 to identify 

the field problems for research in and made valuable contributions for the preparation of the agricultural 

strategy plan up to 2041.  

A list of members of the KGF Board of Directors and General Body, a list of completed and on-going 

projects under CGP (1st, 2nd, 3rd and 4th Calls) and Basic Research), CRP, CEP, ICP, TPP and TCP, 

KGF statement of expenditure (SOE) for 2021-22, tentative work plan for 2022-23,  proposed budget 

for 2022-23 and the audit report for 2021-22 are presented in Annex-1, 2, 3, 4, 5 and 6, respectively.    
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2. Introduction  

2.1 Background 

The Krishi Gobeshona Foundation (KGF) is a grants awarding organization established in 2007 under 

the Companies Act of 1994. It is an institutional innovation to foster and sustain a competitive 

environment for public and private institutions, enterprises and NGOs engaged in agricultural research 

and development (R&D) in Bangladesh. KGF creates a common platform, with a pluralistic approach, 

for interactions, cooperation and collaboration among the stakeholders in the fields of agricultural 

technology generation, validation and dissemination. The Foundation also facilitates capacity 

enhancement through human resources and infrastructure development. To proceed with its mandate of 

facilitating quality research, technology generation and dissemination in the agriculture sector, KGF 

cultivates and maintains close partnership and collaboration with national and international scientific 

communities. Financial support for KGF is provided and sustained by the profits of an endowment fund 

maintained by the Bangladesh Krishi Gobeshona Endowment Trust (BKGET) created by the 

Government of Bangladesh (GoB) in 2008.  

The Foundation functions with autonomy and transparency under the supervision of a Board of 

Directors (BoD) and a General Body (GnB). The General Body of KGF consists of fifteen members 

and the Board of Directors consists of seven members elected from among the members of GnB. The 

GnB members are distinguished personalities from different disciplines of agriculture representing both 

public and private sectors of Bangladesh. KGF is closely associated with mainstream agricultural 

research institutions and organizations in Bangladesh through BARC. The Executive Director, 

appointed by the BoD, is the Chief Executive of KGF. The Foundation sponsors various R&D programs 

covering crops, livestock, fisheries, natural resources management, climate change adaptation, 

unfavorable ecosystems, commercialization, marketing, value chains and other cross cutting issues. 

 

2.2 Programs of KGF 

 

2.2.1 Competitive Grants Program (CGP) 

KGF provides funds and technical support to address location specific, demand driven, multi-

disciplinary short- to medium-term research projects involving public and private sectors through open 

circulars inviting proposals related to thematic areas focusing frontier research, safe and nutritious food, 

on-farm applied and adaptive research including marketing, agricultural commercialization, 

socioeconomics and value addition. During the process of implementation of CGP projects, it was 

realized that, in some cases, the problems to be addressed required prior understanding through basic 

research. To address this concern, the two major NARS institutions of the country, BARI and BRRI, 

were asked to submit proposals on basic research for funding from KGF. These projects, related to rice, 

potato and sesame, were implemented under a special program, termed Basic Research (BR).    

 

2.2.2 Commissioned Research Program (CRP)  

Agricultural production in unfavorable ecosystems of Bangladesh is hindered by region specific 

problems and constraints. Given the need for harnessing the production potentials of these unfavorable 

ecosystems and enhancing their contributions to the national agricultural output, KGF organized a series 

of consultation meetings with heads of different research organizations and other relevant stakeholders 

and identified a few vulnerable areas of national importance like the Chattogram Hill Tracts (CHT), 

coastal ecosystem, drought-prone northern and northwestern regions and impact of climate change on 

agriculture. Concept notes on these agricultural research and development issues were prepared and 

placed before the KGF Technical Advisory Committee (TAC) and, subsequently, before the KGF Board 

for consideration. TAC recommended and the KGF Board approved the concept notes and suggested 

to include the haor areas in CRP. The concept notes, upon further consultation with renowned 

agricultural experts, were developed into full research proposals prioritizing the research topics and 

agenda. Finally, the following five projects were approved by TAC and the KGF Board:  
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a. CRP-I. Harnessing the potential of hill agriculture: Enhancing  crop  production through 

sustainable  management of  natural  resources  

b. CRP-II. Modeling  climate  change  impact on  agriculture and developing  mitigation and  

adaptation  strategies for  sustaining agricultural production in Bangladesh  

c. CRP-III. Strengthening sugarcane research and development in the Chattogram Hill Tracts 

d. CRP-IV. Hill livestock: Increasing livestock production in the hills through better husbandry, 

health service and improving market access through value and supply chain management  

e. CRP-V. Development of upazila land suitability assessment and crop zoning system of 

Bangladesh.  

 

CRP-I and III ended and were reported out in a previous (2019-20) annual report. The first phase of 

CRP-II ended in June 2019 and the project outputs were reported in the KGF annual report for 2018-

19. The second phase of CRP-II began in 2020 and is ongoing along with CRP-IV and CRP-V.  

 

2.2.3 Capacity Enhancement Program (CEP) 

KGF arranges short- to medium-term training programs in relevant areas for capacity enhancement of 

scientists from NARS institutions, agricultural universities and NGOs, so that they can design and 

develop research projects to address agricultural problems and implement them independently and 

successfully. KGF also provides financial support for capacity building in terms of research 

infrastructure and facilities development. Out of the four projects under the Capacity Enhancement 

Program (CEP), three projects viz., (a) Capacity Enhancement of NARS through Agricultural Research 

Management Information System (ARMIS) (CEP-I), (b) Mitigating Greenhouse Gas Emission from 

Rice-Based Cropping Systems through Efficient Fertilizer and Water Management (CEP-III) and (c) 

Skill Development Training for Scientists, Field Veterinarians, Livestock Workers and Poultry/Dairy 

Farmers (CEP-IV) ended and were reported out in previous annual reports (up to 2020-21). One project, 

ñAdaptive Trials on Seaweed Cultivation in Coastal Areas (CEP-II)ò is continuing. Two new CEP 

projects, CEP-V (Capacity building for some field level extension workers of DAE, DoF and DLS as 

well as some progressive farmers of some selected areas of Bangladesh) and CEP-VI (Improving 

research qualities of ARIs through review and evaluation by an external panel of experts) were initiated 

recently (2021-22) and are ongoing. 

 

2.2.4 International Collaborative Program (ICP) 

KGF also sponsors international agricultural R&D programs in financial and technical collaboration 

with overseas universities, research organizations and international agricultural development agencies 

under the International Collaborative Program (ICP). The Foundation, until 2019-20, jointly sponsored 

four ICP projects viz., (a) ICP-I: Cropping Systems Intensification in the Salt Affected Coastal Zones 

of Bangladesh and West Bengal, India, (b) ICP-II: Nutrient Management for Diverse Cropping in 

Bangladesh, and (c) ICP-III: Incorporating Salt Tolerant Wheat and Pulses into Small Holder Farming 

Systems in Southern Bangladesh. ICP-I was completed and reported out in the 2019-20 annual report. 

The other two, i.e., ICP-II and ICP-III, are continuing, being implemented in collaboration with 

Murdoch University, Australia and University of Western Australia funded jointly by KGF-BKGET 

and ACIAR. One new ICP project (ICP-IV), ñDevelopment of Short-Duration Cold-Tolerant Rice 

Varieties for Hoar Areas of Bangladeshò was launched in 2020-21 which is being implemented jointly 

by the Bangladesh Office of the International Rice Research Institute (IRRI) and the Bangladesh Rice 

Research Institute (BRRI) funded by BKGET-KGF and IRRI. Another new ICP project, ñManaging 

wheat Blast in Bangladesh: Identification and introgression of Wheat blast resistant gene(s) into varietal 

development and rapid varietal disseminationò, funded by KGF (BKGET) and CIMMYT (ACIAR) was 

initiated in 2021-22.  

2.2.5 Lump Sum Grants (LSG)  

Lump sum grants are meant for short-term (6-8 months) intensive studies on special contemporary 

problems or emerging issues of regional or national importance in Bangladesh agriculture. Results and 

findings of these studies may be helpful in developing and designing full research projects in the future. 

This program was initiated in 2020-21.  
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2.2.6 Technology Piloting Program (TPP)  

Projects under TPP are implemented for technology dissemination to the end users. Important and 

promising technologies generated by CGP and other projects having potentials of substantially 

enhancing productivity and production in the various sub-sectors of agriculture in Bangladesh are first 

scrutinized and their extrapolation domains thoroughly evaluated by a team of experts including Desk 

Officers of KGF through FGDs, KIIs, personal consultations and field visits. Selected technologies are 

then incorporated into TPP projects for financing and implementation by KGF in partnership with 

DAE/NGOs to promote and foster large scale farmer adoption.  All earlier TPP projects ended and were 

reported in previous annual reports. A new three-year pilot project, ñProductivity enhancement of goor 

and chewing type sugarcane through management of major diseasesò began in February 2020 and is 

ongoing.  

2.2.7 Technology Commercialization Program (TCP) 

TCP was initiated in 2018-19 with a project entitled, ñBAU-Bro Chicken Conservation and Piloting 

Producer Group Farmingò designed for technology commercialization. The legal framework for this 

project consists in a tripartite agreement among BAURES (on behalf of BAU), the technology inventors 

(two professors of BAU) and KGF. The organizations involved in this technology commercialization 

initiative are BAU, Palli Karma-Sahayak Foundation (PKSF) and Protein Mart BD Ltd. (private 

enterprise). This is the first initiative in Bangladesh to commercialize technology to fetch returns from 

research investment through a legal framework.  

2.3 Technical Advisory Committee (TAC) 

The Technical Advisory Committee (TAC) plays a key role in the processing and recommending of 

research proposals under different programs of KGF. It is an independent body formed by the Board of 

Directors with members from among highly reputed and experienced experts in different fields of 

agriculture. The main tasks of TAC are to: i) provide strategic guidelines ensuring the quality of research 

and its relevance to the countryôs goals and objectives, ii) review priority researchable areas and select 

issues appropriate for calling proposals under KGF funding, iii) recommend resource allocations for 

CGP projects/programs, iv) identify areas for new initiatives, and v) overview the proposals reviewed 

by peer reviewers and make recommendations to the KGF Board. 

 

2.4 Grant making process for CGP projects  

KGF follows standard procedures for grant making. The greatest share of project funds is allocated to 

CGP. The flow chart of the competitive grant making process is shown in Fig. 1. 

 

2.5 Accomplishments during 2021-22 

This 12th Annual Report of KGF covers activities carried out during the period July 2021 to June 2022. 

During this period, a total of 68 projects were in operation under different programs related to crops, 

livestock and fisheries. Various institutions were involved in implementing the projects. Sector-wise 

distribution of the projects under the different programs is shown in Table 1.  

 

2.6 Financial progress 

In the reporting period of 2020-21, KGF received Tk. 45,78,76,000 from BKGET and the expenditure 

made was Tk. 43,91,34,000, i.e., 98% of the funds. Thus, the progress in program implementation, 

finance-wise, was satisfactory.  

 

2.7 Other activities 

For the management of ongoing projects under different programs, KGF performed regular desk and 

field monitoring and evaluation of the projects, arranged review workshops, consultation meetings, etc. 

KGF also organized arranged Board meetings, GnB meetings and other consultative group meetings 

during the period under report.   
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Table 1. Sector-wise distribution of projects under different programs in 2021-22 

Programs 

 

 

Total 

proje

cts 

(no.) 

Sector-wise project 

(No.) 

Crops Livestock Fisheries 
*Implementation status  

CP OP RP CP OP RP CP OP RP 

 

CGP 

3rd Call 5 3      2   

           

           

Interim-I 3 3         

4th Call 18  12   3   3  

Interim-II  18   14   2   2 

Basic Research 2 2         

CGP total 46 8 12 14  3 2 2 3 2 

CRP 3  2   1     

CEP 2  1 1       

ICP 3 1 1 1       

LSG  11 4 5     1 1  

TPP 1  1        

TCP 1     1     

Grand total 67 13 22 16  5 2 3 4 2 
*CP = completed projects; OP = ongoing projects; RP = recently initiated projects (projects, 

except LSG, which were still in the 1st year of implementation)   

Fig. 1. Flow diagram showing grant making process for CGP projects 
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In the year 2021-22, KGF arranged five Board meetings (78th, 79th, 80th, 81st and 82nd), two meeting 

(36th & 37th) of the Technical Advisory Committee (TAC), two (14th & 15th) Annual General Meetings 

(AGM) and one Extra-ordinary General Meeting (8th EGM).  

 

In the year under report, KGF organized and held 25 workshops on project 

inception/coordination/annual review/completion report participated in by working scientists of the 

KGF sponsored projects, KGF professionals and relevant reviewers and experts invited by KGF. 

 

As invited experts, the Executive Director and other KGF scientists participated in 35 meetings, 

seminars and workshops organized by national and international organizations such as BARC, NARS 

institutions, universities, CIMMYT, ACIAR, FAO, IRRI, INGOs, NGOs etc. Several national and 

international delegates visited KGF and exchanged views with the Executive Director and other KGF 

professionals. Due to the Covid-19 pandemic, many of the meetings and workshops were held virtually 

using online platforms. Also during the year, two more workshops were organized by KGF attended by 

Honorable Minister for Agriculture, Senior Secretary, Ministry of Agriculture (MoA), Executive 

Chairman, BARC, eminent agriculture experts of the country and KGF professionals. All these events 

and activities were supported by BKGET funds. Besides, KGF responded to queries from different 

bodies like MoA, BARC, KGF and BKGET Board, etc. through reports or presentations. 

 

BARC organized several workshops to identify the field problems for research in participation with 

different stakeholders of NARS Institutes, Extension Agencies under NATP project beginning in March 

2022. KGF participated in these stakeholdersô workshops and made valuable contributions for the 

preparation of the strategy plan by 2041.  
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3. Research Highlights   

 

3.1 CROPS  

3.1.1 Competitive Grants Program (CGP)  

ü Remote sensing and geospatial modeling are being used to assess agricultural cropping patterns and 

resource availability to recommend and facilitate sustainable crop intensification in the drought-

prone Barind region. From remote sensing image processing, agro-environmental resources geo-

databases were developed, including topsoil texture, soil reactivity, waterbody, soil consistency, 

land type, etc. which will be used for crop suitability assessment. 

ü Application of organic manure like biochar and poultry manure along with reduced doses of 

inorganic fertilizers improved soil fertility and significantly increased yield and benefit-cost ratio 

(BCR) of the trial crops such as pumpkin, sweet potato and Indian spinach in char areas of Bogura, 

Jamalpur and in Sirajganj districts.  

ü In Bangladesh, many underutilized fruit trees grow without much care largely homesteads. In field 

studies sofeda and jambura were found to be more adaptive than lotkon. Sofeda and jambura were 

found to have the lowest mortality (17%) compared with the high mortality (27%) in lotkon. Four 

different types of disease in fruit trees have been found at different locations of Bangladesh. A 

seedless bilati gab was registered as BAU-KGF Seedless Bilati Gab 2.  

ü Technologies for the production of value-added jackfruit products such as, fresh cut jackfruit bulb 

(ripened), fresh cut tender jackfruit and jackfruit jam have been standardized and their nutritional 

and sensory qualities evaluated. Introduction of newly developed value-added jackfruit products to 

the domestic markets as well as to international markets which could contribute to the GDP of the 

country. 

ü Seed treatment with Bordeux mixture @10g per kg seed + application of Tricho-compost in pit + 

foliar spray of Tricho-leachate (Trichomax@10ml/L) +  hand picking and destruction of infested 

flower/pods and shoots at 5-day intervals +  installation of yellow sticky traps and sex pheromone 

traps for Maruca + alternate spraying of Azadirachtin (Fytomax @ 1.5ml/L) and  Bt + Abamectin 

(Antario @ 2g/L) of water at weekly intervals performed best in terms of reduction of insect and 

disease infestation/infection, increase of marketable yield and marginal benefit cost ratio in the 

cultivation of country bean.   

ü Fusarium wilt (FW) and gummy stem blight (GSB) are the major diseases of watermelon caused 

by fungal pathogens Fusarium oxysporum f. sp. niveum (FON) and Didymella bryoniae, 

respectively. Morphologies of the F. oxysporum and Didymela bryoniae isolates showed variability 

and indicated varying infection abilities. Seed treatment with Provax, foliar spray with Amister Top 

and Companion and soil inoculation with biocontrol agents such as, Decoprima and bio-fungicide 

were found to be highly effective in controlling FW and GSB diseases of watermelon. 

ü As high as 40% bacterial wilt (BW) infection in eggplant and 6% infection in tomato were 

detected.in major vegetable growing areas like Narsingdi, Bogura and Thakurgaon, the vegetable 

growing regions. Thirty-five isolates of R. solanacearum were collected and preserved. Thirty-six 

germplasm of eggplant and 16 of tomato showed resistance to BW. Burning of rice husk was found 

to be most effective in minimizing BW followed by biochar @3t/ha. Stable bleaching powder @ 

25kg/ha also efficiently controlled BW. Bacillus sp. 38 proved to be potentially effective as a 

biocontrol agent against BW.  

ü A combination of sand and sawdust in equal proportions was found to be a good growth medium 

which can be recommended for lilium bulb production through scaling. The removal of spikes for 

producing quality bulbs and the use of small (1.8-2.4 cm), medium (2.4-3.0 cm) and large (3.1-3.7 

cm) sized bulbs as palnting materials may be recommended for lilium flower production. Lilium 

production can be optimized through planting between November 15 and December 01, but planting 

can be done up to 15 February for extending the flowing time in the market. 

ü LED light can improve lisianthus plant growth in controlled environments. The emergence of 

seedlings was improved by the red light spectrum. High doses of nitrogen were found to have a 

synergistic effect on the growth and flowering attributes of lisianthus. The sole application of 

calcium and zinc was found to enhance lisianthus growth and flower-related attributes. Also, 2ml/L 

foliar application of a copper-based zinc nano fertilizer significantly increased flower yield and 
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vase life of the flower. In addition, two applications of thiourea at a concentration of 1500 ppm 

were also found to be effective in increasing lisianthus flower production. 

ü A simple protocol for green synthesis of Ag, CuO, ZnO, SiO2, MgO and K nano-particles was 

developed. Dholkolmi mediated AgNPs significantly reduced mycelium growth of R. solani.  In 

vitro results also revealed that AgNPs had the potentiality of mycelial growth inhibition of M. 

oryzae causing blast disease of rice. Green synthesized K and CuO nano-particles were found to 

create an inhibitory zone on bacterial growth. The nano-particles could be useful in the management 

of major rice diseases like blast, sheath blight and bacterial blight in the future.   

ü Aquifer Storage and Recovery (ASR) is a concept of artificial recharge and has recently been 

promoted by Bangladesh Delta Plan 2100. ASR facilitates freeing farmersô lands from water 

logging in the peak monsoon and, later, in the post-monsoon period ASR allows farmers to access 

good quality irrigation for their dry season crops. ASR, in addition, helps mitigate the salinity 

problem of groundwater in the coastal region.  

ü The use of biochar-based fertilizers may help increase nutrient use efficiency in crop agriculture in 

the country. Biochar was produced from sawdust and modified through different techniques. 

Biochar based nitrogen fertilizer was developed and among the formulations, biochar, nitrogen 

(urea) and bentonite were found to be better in terms of granulation quality (e.g., firmness and shape 

of the granules) while biochar-nitrogen-clay also performed well. 

ü Boro rice can be cultivated in areas near the river Burishwar in the coastal region by storing fresh 

or low-salinity water in the canals with the help of earthen embankments. Sixty-eight ha of fallow 

land were brought under cultivation that helped increase land productivity. More than 450 tons of 

rice grain were harvested from farmersô fields under the demonstration program, market value of 

which was nearly one crore taka. The latest BRRI MV Boro varieties were popularized two 

upazilas. Farmersô awareness about irrigation opportunities and Boro cultivation using surface 

water was raised.  

ü The development and adoption of climate smart crop varieties are essential to sustain food security 

in the face of threats of climate change. Among three districts surveyed (Thakurgaon, Jamlpur and 

Sunamganj), climate resilient crop was found in 53.94 % cases. Farmers appreciate high yields 

(21.83%), disease and pest resistance (21.06%), good taste (19.44%), abiotic stress tolerance 

(11.97%).  

ü For sensor-based precision agriculture, an indigenous IoT sensor package has been designed, 

developed and assembled using locally available components to generate real-time field data. A 

mobile app representing the possible interfaces and relative features for the end user has been 

developed and is being improved. 

ü Three different Rabi crops like potato, cabbage and French bean were cultivated with sugarcane 

as a first intercrop followed by mungbean as a second intercrop in various areas of the Chattogram 

Hill Tracts (CHT). Among different first intercrops, cabbage and French bean performed well in 

terms of economic return. Farmers were trained on improved production technologies and 

hygienic goor production. 

ü On-farm adaptive/validation trials on premium quality rice (PQR) varieties were conducted in four 

upazilas of two districts, i.e., Raiganj and Tarash of Sirajganj and Sherpur and Dhunat of Bogura. 

BRRI dhan63 performed very well in the Boro 2021-22 season in the pilot production initiative. 

Farmers preferred this variety for its relatively high grain and straw yield and long, slender grains. 

BRRI dhan50 and BRRI dhan81 also performed remarkably well at the test locations. However, 

farmers preferred BRRI dhan63 to either BRRI dhan50 or BRRI dhan81.  

ü The rice transplanter cum mixed fertilizer applicator machine can save fertilizers as well as 

transplanting time while the multi-row power weeder can substantially minimize the time and labor 

cost of weeding. Both the head feed and whole feed combine harvesters are becoming popular with 

rice farmers of of Bangladesh. The combine harvester reduced postharvest grain loss significantly, 

grain loss with the head feed combine harvester being <1% and that with the whole feed combine 

harvester being slightly greater, about 1.15%.   

ü The project is being implemented.  Baseline surveys indicated that there was scope for the extension 

of BARI released vegetable varieties along with other HYVs of vegetable in the above mentioned 

char areas. The char farmers need training on integrated crop management practices to increasing 
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the productivity of newly introduced vegetable crops. The yields of cabbage and cauliflower under 

integrated management (IM) at both Kaunia and Sariakandi were significantly higher than those 

obtained with farmersô practice non-IM). This was true for other vegetables, too.    

ü There is a good scope for the extension of BARI released vegetable varieties along with other 

HYVs of vegetable in the char areas of Sarikandia of Bogura and Kaunia of Rangpur. The yields 

of cabbage and cauliflower under integrated management (IM) at both Kaunia and Sariakandi 

were significantly higher than those obtained with farmersô practice (non-IM). This was true for 

other vegetables, too.  

ü In a study of crop genetic resources and food value chains in Bangladesh being carried out jointly 

by the Global Institute for Food Security (GIFS), Canada and BARC, 100 blast resistant lines of 

wheat (Rmg8 gene introgressed and mutants) were phenotypically characterized through crossing, 

marker-assisted selection and field assay. Samples from 7 rice varieties were collected from BRRI. 

Selected BARI Mosur (lentil) varieties have been collected from the Pulse Research Center (PRC), 

BARI, Ishurdi, Pabna. These samples will be analyzed for physicochemical properties, minerals 

profiling, phytochemical composition and energy value.  

ü A survey was conducted in seven onion growing districts of Bangladesh namely, Faridpur, Rajbari, 

Magura, Bogura, Lalmonirhat, Pabna and Gazipur to identify the microorganisms associated with 

important pre- and post-harvest diseases of onion. The purple blotch, black mold and soft rot 

diseases of onion are predominant in most places of the country. Four onion lines viz., AC-GAZ-

384, AC-GAZ-380, AC-Bog423-AF5 and AB4 (379) were found promising against the purple 

blotch disease. The fungicides Rovral, Amister Top, Score 250EC and Tilt 250EC were found to 

be relatively effective in controlling the purple blotch disease of onion.  

ü Up to 49% yield reduction of Boro rice due to water stress at the reproductive phase was recorded 

in haor areas of Sunamganj. The alternate wetting and drying (AWD) method could save 2-3 

irrigations and at the save time ensure high Boro rice yield.  

ü Eleven country bean genotypes in a late sowing situation (later than 15 November) were evaluated. 

Sikribi Sheem 1, Goalgadda and Kanchan outperformed the other genotypes in terms of green pod 

yield (55.08 kg, 47.88 kg and 36.11 kg per decimal, respectively). BARI Jhar Sheem-1 and BARI 

Jhar Sheem-2 gave appreciable green pod yield with November and December sowing times. For 

extended harvests of green pods of French bean staggered sowing with closer spacing was found to 

be promising.  

ü Year round vegetables and fruits can be cultivated with some renovations of the existing 

sorjan systems in southern Bangladesh. Shade tolerant crops like pineapple, turmeric and 

ginger could be cultivated as intercrops with the existing guava and golden apple fruit orchards. 

Fodder crops (Packchong, German grass etc.) could also be cultivated on sorjan edges for livestock 

and also to reduce the erosion of soil from the sorjan bed.  

Basic Research (BR)  

ü Based on phenotypic and molecular screening, 5 outstanding genotypes were selected as potential 

parents for breeding wheat for heat tolerance. A breeding design was developed and 37 crosses 

made to get heat tolerant progenies. Early generation materials have been selected from several 

crosses. All basic genetic analysis will be completed by December 2021. 

ü Chloroplast genomes of potato varieties BARI Alu-46, 53, 72, 73 and 77 have been sequenced. 

Fifteen promising lines of potato have been found to be tolerant of heat stress and 14 lines have 

been found to have late blight resistance. Two markers linked to heat tolerance (STM1019, 

STG0001) and four markers (STM1004, STM1008, STM0025, STM0025, STM2013, STM1049_2 

linked to late blight resistance have been found.  

3.1.2 Commissioned Research Program (CRP)  

ü Climate change (CC) models predict that by 2050, precipitation will be the highest in the eastern 

part of Bangladesh while it will be the lowest in the north-western part. Rice leaf and neck blast 

disease incidences have been found to increase in high temperature and humidity situations. The 

emissions of greenhouse gases (GHG) can be minimized depending on the crop grown and its 
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management. Growing maize and wheat crops are beneficial for sequestering CO2 from the 

atmosphere. Rice is responsible for negligible amounts (about 180 kg C/ha) of the net GHG 

emission which can be further minimized if short-duration varieties are grown and the alternate 

wetting and drying (AWD) method of irrigation and efficient fertilizer management practices are 

adopted. Large, medium and small livestock farms emitted 2.27, 1.51 and 1.27 million kg CO2 eq 

per year, respectively. Temperature fluctuations greatly influenced egg parameters of fish.  

ü An online GIS based software Crop Zoning Information System (CZIS) has been developed and 

hosted into the government National Data Centre cloud. A mobile app named óKhamariô has been 

developed as a handy tool to empower farmers and other agriculture stakeholders with much needed 

information relevant to agriculture productivity. The app/software can be downloaded and installed 

from the Google Play Store or from the website www.cropzoning.gov.bd. Users of CZIS/mobile 

app will get location based information on suitable crop, profitable cropping patterns, crop variety 

with their yield and duration, crop specific fertilizer recommendation, upazila-wise crop zoning 

information and upazila-wise cropping pattern information with gross margin and benefit cost 

ratios.  

3.1.3 Capacity Enhancement Program (CEP)   

ü The total number entries into the database of the agricultural research database project (ARMIS) 

reached 34,928 by 2020-21 with new entries numbering 8,428. This database is readily available 

and accessible at http://armis.barcapps.gov.bd for any interested user from anywhere in the world.  

ü The newly released seaweed cultivars BARI Seaweed-1 and BARI Seaweed-2 were successfully 

grown in open sea at Rejukhal and Nuniarchara, Coxôs Bazar. Preliminary trials of a   new 

cultivation technique for producing seaweeds in open sea was introduced with. Hypnea boergesenii 

was successfully grown at Rejukhal using this new technology. Some success was also achieved in 

producing Gracilaria and Ulva at an offshore shed using an artificial light source and nutrition 

media. Several recipes with seaweeds were developed.  

ü In an initiative to enhance capacity of manpower belonging to agricultural extension agencies of 

the country through a training of trainers (ToT) program on agricultural technologies, 240 

participants received training in these 8 batches at different locations of the country. The program 

building process of the ToT was very participatory, intensive and unique through the interaction of 

all relevant stakeholders. 

ü A ten-member External Panel of Experts (EPE) headed by a Chairman was formed for review and 

evaluation of 6 agricultural research institutes (ARI). Information regarding research capacity, 

quality and management are being collected from six ARIs. (BARI, BJRI, BRRI, BINA, BSRI and 

BWMRI). Weaknesses and limitations related to different aspects of research capacity (both 

physical facilities and technical skills) and research project implementation processes at the main 

centers and regional stations will be identified through the EPE visits, observations and reviews and 

recommendations for improvement of research and physical facilities and management will be 

prepared.  

3.1.4 International Collaborative Program (ICP)   

ü In detailed field experiments under an international collaborative project (ICP) involving KGF, 

ACIAR, Bangladesh NARS organizations and Murdoch University, Australia, it was observed that 

with proper management, including mulching, dry season small scale supplemental irrigation with 

fresh water, use of salt tolerant crops/varieties and recommended fertilizers satisfactory yields of 

both wetland and upland crops could be obtained in the southern coastal saline areas of the country. 

The effect of appropriate fertilization in enhancing yields of various crops and build-up of soil 

fertility was obvious in the many fertilizer management trials in farmersô fields in the northern 

districts. Conservation agriculture practices like strip cropping and minimum tillage showed 

promise as a method of facilitating crop establishment at optimum times, resource conservation and 

maintenance of soil fertility without significant crop yield penalties.   

ü In an ICP project (KGF-IRRI-BRRI) on the development of short-duration, cold-tolerant rice 

varieties for the haor regions of Bangladesh, three short-duration breeding lines showed a yield 

http://www.cropzoning.gov.bd/
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advantage at least 0.5 t ha-1 over the check variety BRRI dhan28. Among these three lines, 

BR11894-R-R-R-R-169 line showed strong cold tolerance at the reproductive stage. This line, in 

view of its significant cold tolerance at the reproductive stage and even under a 20°C cold stress 

regime at the most sensitive booting phase across all sites, may be advanced to the variety release 

trial stage. In addition, some promising advanced breeding lines showing cold tolerance at the 

reproductive stage were identified which need further evaluation to determine the best and most 

suited lines for the haor environment.  

ü In another ICP project (BWMRI, KGF, CIMMYT, ACIAR), 4170 wheat genotypes including bread 

wheat, winter wheat, durum wheat, synthetic lines, landraces etc. from germplasm stocks of 

CIMMYT -Mexico, Bangladesh, India, Afghanistan, Japan, Nepal and Canada were evaluated under 

artificial inoculation conditions. Ten lines were found resistant and among them, BAW 1272, BAW 

1286, BAW 1390 and BAW 1394 were found to be most promising. One hundred and twenty single 

crosses, 3 top crosses and 10 back crosses were made to develop wheat blast resistant lines using 

locally adapted cultivars at BWMRI, Dinajpur. Seventy-five block demonstrations were conducted 

in 5 Districts (Meherpur, Kushtia, Jashore, Magura and Narail) to disseminate seeds of resistant 

varieties to farmer of wheat blast prone areas.  

3.1.5 Lump Sum Grants Program (LSG)  

ü Lead (Pb) poisoning of domestic animals and humans resulting from the toxic wastes of a factory 

in the Barasia village and surrounding areas, Magura Sadar upazila, was detected. The Pb 

contamination level in areas surrounding the epicenter (Pb extraction factory) was high which 

gradually decreased with distance. Community awareness building programs regarding Pb exposure 

and management techniques for safety of human, animal and environment in and around the 

affected area of Magura Sadar upazila were organized.  

ü In terms of area per super maximum honey yield was obtained with the comb cassette method 

utilizing bee hives. The comb cassette method increased honey yield by 74.77% over that obtained 

with the traditional method during the litchi blooming period. 

ü Minor cereal crops occupied 4813 ha, where 28420 farmers were involved. Barley, millets viz., 

foxtail millet (kaon), proso millet (cheena) and pearl millet (bajra), and oats were the noticeable 

minor cereals. The majority of the minor cereal crops were foxtail millets (63.0%), grown in 38 

upazilas of which Shariakandi (Bogura), Ulipur (Kurigram), Munshiganj Sadar, and Saghata and 

Fulchori of Gaibangha districts were the major ones. Varietal improvement, market chain 

development and value addition are essential for increasing production of these crops. Creating 

farmers' and consumers' awareness about the health and nutritional benefits of minor cereals is also 

necessary.  

ü Some biological aspects such as, oviposition and egg-adult period, of the rugose spiraling whitefly 

(RSW), a seriously affecting insect of coconut and guava saplings under normal temperature and 

humidity (30.0 ± 1.2°C, RH: 77.0 ± 4.5%) conditions were studied. A survey identified 61 host 

plants of diverse species including fruits, forests, ornamentals, field and food crops. Coconut plants 

were found to be most seriously affected, RSW causing as much as 35% coconut yield reduction. 

A comprehensive IPM guideline should be developed immediately to control this pest effectively 

and sustainably to save the country6ôs coconut industry.  

ü BAU recently developed three mustard varieties BAU Sharisha-1, 2 and 3, as the output of an 

erstwhile KGF-funded project, which can tolerate soil salinity up to EC 12 dS/m and yield around 

2.2 and 2.5 t/ha, were disseminate in the coastal areas. In total 600 kg of nucleus, breeder, 

foundation and truthfully labelled seeds (TLS) of BAU Sarisha-1, BAU Sarisha-2 and BAU-

Sarisha-3 were produced at experimental farms of BAU. These seeds were distributed among 200 

farmers of 20 selected upazilas of five districts of the Khulna and Barishal divisions in the coastal 

region.    

ü BRRI collected some samples and show pieces far for display at the BRRI rice museum such as, 

growth stages replica of the rice plant, a total of 324 paddies, parboiled and un-parboiled samples 

of BRRI developed rice varieties, more than 350 traditional rice germplasm from different parts of 

the country, different rice products and by-products (around 35 samples), around 50 items to 
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showcase BRRI developed rice production technologies, around 100 samples of major rice insect 

pests, diseases and weeds and symptoms of infestation, traditional rice production and processing 

tools and machinery, historical books on rice etc.   

ü The adaptability and performance of five wheat genotypes (BU-1370-7, BU-2050-2, BU-904-5, 

BU-2261-12 and BU-2008-4) found to be tolerant of soil salinity up to 10 to15 dS/m salinity in pot 

culture at BSMRAU were evaluated in on-farm trials in the districts of Patuakhali, Barguna, Khulna 

and Satkhira in the coastal saline region of Bangladesh. These genotypes outperformed the check 

variety BARI Gom-25. Among the test genotypes, BU-1370-7 in Patuakhali and Barguna, BU-

2050-2 in Satkhira and BU-2008-4 in Khulna were the best performing materials.  

ü A book on ecologically challenged regions or ñfragile ecosystemsò of Bangladesh is in the process 

of being published by BARC. The manuscript contains six chapters: (1) Introduction, (2) Haor 

Ecosystem, (3) Char Ecosystem, (4) Barind Ecosystem, (4) Coastal Ecosystem, and (5) Hill 

Ecosystem. The geographic locations, physiographic and environmental conditions, e.g., 

temperature, rainfall, water regimes etc. of the concerned ecosystems are described, specific 

problems related the production of crops, livestock and fisheries and other agricultural enterprises 

are pointed out in details. Technological interventions required and strategic investment 

opportunities for agricultural development of each fragile ecosystem portrayed in the book have 

been elucidated. The manuscript is expected to be ready for final printing by December 2022.    

3.1.6 Technology Piloting Program (TPP)  

ü BSRI developed sugarcane production technology using MHAT (moist and hot air treatment) 

treated setts gave better control of major diseases and higher yield. In total 152 tons of foundation 

seeds of high-yielding sugarcane varieties, BSRI Akh 41, BSRI Akh 45, BSRI Akh 46 and Isd 33 

were produced using MHAT seed sett at four locations namely, Joypurhat Sugar Mill, Chapai 

Nawabganj, North Bengal Sugar Mill and Sirajganj. A total of 2094 tons of certified seed were 

produced and these seeds were planted to produce Truthfully Labeled Seeds (TLS).  

 

3.2 LIVESTOCK  

3.2.1 Competitive Grants Program (CGP)  

 

ü Newcastle disease (ND), known as the Ranikhet disease, is one of the most lethal viral diseases of 

chickens in Bangladesh. Out of 440 samples collected, 56 samples were suspected to have ND virus 

(NDV). One sample was identified as an avirulent NDV strain. The identification of this avirulent 

NDV strain is a significant progress in NDV management.  

ü A system of recording and utilizing the genomic information in order to select more productive dairy 

animals in Bangladesh is being developed. Genotyping of selected animals (breeding bulls and 

potential crossbred cows) is being performed with selected potential cows from the community herds 

and breeding bulls. Quantification and evaluation of the productive, reproductive and resilience 

indicator traits of Holstein-Local and Sahiwal-Local crossbred cows and breeding bulls are in 

progress. The accumulated information will help screen potential crossbred dairy cows and 

crossbred breeding bulls in order to establish a database on the animalsô productive and reproductive 

performances.   

ü Cows fed with Napier Pakchong gave the highest milk production so far followed by maize. The 

milk quality of the maize group and Napier group was found numerically better than other groups. 

However, considering the milk production cost, cost-benefit data and availability throughout the 

year in Bangladesh conditions, Napier Pakchong appeared to be better than any of the other source 

of roughage. To formulate a cost-effective ration, selection of roughage and concentrate and their 

combination are important.  

ü Fascioliasis, a zoonotic disease, commonly known as liver flukes are highly prevalent in the low-

lying areas than in high lands of Bangladesh. Both spermic and aspermic liver flukes from the 

affected liver samples of cattle were detected. They cause severe damages to cattle liver.  
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3.2.2 Commissioned Research Program (CRP) 

ü Production performance and survival of sheep in the hilly environment improved through 

introduction of improved husbandry, feeding and management practices. The incorporation of 

suitable unconventional tree leaves and herbs in the rations of livestock and poultry may reduce the 

feed costs and enhance the productivity of animals. The production and reproductive performance, 

egg and meat quality of two hilly chicken types were studied. The economics of egg production 

showed that crossbred chicken was more profitable than hilly chicken. 

3.2.3 Technology Commercialization Program (TCP) 

ü In a technology commercialization project, the first of its kind sponsored by KGF, a ñBAU Poultry 
Conservation and Research Center (BPCRC)ò was established by utilizing the infrastructure (Feed 

Mill, Hatchery, Renovated Sheds, Laboratory etc., developed previously through a KGF CGP-I 

project (TF-17-ARI/15). To ensure an uninterrupted supply of BAU-bro chicks conveniently at 

reasonable price to farmers, a forward linkage (BAU-Bro Conservation Center Ÿ Local Hatchery 

Ÿ Farmers) is being developed by providing BAU-Bro parents to the local hatcheries. Web based 

promotion, packaging of products and marketing are in progress. Processed BAU chicken is now 

available at Mina Bazar, Chaldal.com and other shopping centers in the Dhaka City. 

3.3 FISHERIES   

 

3.3.1 Competitive Grants Program (CGP)  

 

ü The benefits of improved fish handling measures and value addition methods to fishing communities, 

fish handlers and traders were demonstrated an entrepreneurship to process and market value added 

products (VAP) from fish like fish fillets, frozen mince blocks, surimi, fish chatni, fish powder, fish 

soup, noodles, cookies, etc. was developed. The Department of Fisheries is now promoting 

awareness, motivational and skill development programs on post-harvest fish loss reduction, and 

FAO, WorldFish and JICA have come forward to fund the government initiatives. 

ü A survey showed that 88 different probiotic products from 36 companies are being used in 

aquaculture farms of Bangladesh supposedly to promote growth, control disease and for water 

treatment. Two probiotics were selected and their characterization at the microbiology laboratory of 

BAU is in progress.  

ü A recirculating aquaculture system (RAS) is an intensive fish production system that ensures 

congenial chemical and biochemical conditions for proper growth of fishes. A locally engineered 

low-cost RAS for use in Bangladesh is being developed. In a trial the locally produced biomedia 

effectively controlled the ammonia concentration. A pre-trial for assessing the performance of the 

equipment was conducted which showed that the system would perform well in removing solid 

waste, reducing harmful gas production and neutralizing ammonia.  

ü Unpredictability in post-larvae (PL) production in the hatcheries is a major problem in expanding 

golda shrimp farming, one of the most important contributors to the foreign exchange earning of 

Bangladesh. Brood stock of golda shrimp in captivity was developed and one cycle of PL production 

was completed in the BRAC hatchery. Response to dietary administration of nucleotide and beta-

glucan including the immune response of golda shrimp PL were assessed.  

ü To ensure sustainability and high biosecurity application of the latest shrimp farming management 

concepts such as the 6M concept (supply of minerals); 6MA concept (dike, water, stock, feed, 

health, and harvest management); 4P concept (poly aluminum chloride, potassium permanganate, 

probiotics, and phage therapy); 3C concept (clean seed, clean water, and clean bottom) and SRN 

concept (SPF-PL, reservoir, and nursery pond) works well.  

ü Microalgae play a crucial nutritional role for marine animals in open ocean and consequently in 

marine aquaculture. Six different species of microalgae such as, Chlorella sp., Nannochloropsis sp., 

Cylindrotheca sp., Radiococcus sp., Nitzschia sp. and Amphora sp. were successfully isolated on the 

basis of morphological characteristics. The morphological identification of these species microalgae 

are being further verified using DNA extraction techniques.   
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3.3.2 Lump Sum Grants Program (LSG) 

ü Data regarding the biofloc technology were collected from online websites and respondent 

interviews directly from the fields which indicated that this technology had already spread to 

different corners of Bangladesh. Most of the biofloc farmers were found to be educated and 

enthusiastic. However, a great majority of biofloc farmers were facing serious challenges in earning 

appreciable profits. The Bangladeshi media created a hype and people simply jumped into the 

bandwagon without much knowledge and experience about the techniques of biofloc fish 

production. 

ü In the Saint Martinôs Island (SMI), an ecologically critical area (ECA) of Bangladesh, macroplastics 

and debris densities were found to range from an average of 6-28 items per meter of beachfront 

including the ecologically critical areas (Probal Dwip, Chera Dwip). A total of 216 microplastic 

items of three types viz., fragment, filament, and film, were found in the 10 sand sampling sites of 

SMI. Microplastics found in fish species varied in size, e.g. 24-1000 micrometers in grouper (bol) 

species, 540-940 micrometers in snapper species and 150-200 micrometers in black pomfret (kalo 

chanda) species. Marine biologists, ecologists and government policymakers need to take necessary 

steps to prevent environmental pollution and preserve SMI, the only coral island of Bangladesh.  

 

  



27 

 

 

 

  



28 

 

4. Technical Progress  

4.1. Competitive Grants Program (CGP) 

4.1.1 CGP 3rd Call  

4.1.1A Completed Projects   

1. Project Code and Title: TF 63-Char/17. Diffusion of innovative management practices for 

sustainable crop production in char lands of Bangladesh 

Implementing Organizations: Bangabandhu Sheikh Mujibur Rahman Agrcicultural University 

(BSMRAU) and an NGO, Society for Sustainable Rural Development in Rural and Urban Areas 

(SSURDA) 

Principal Investigator : Prof. Dr. Md. Safiul Islam Afrad, Dept. of Agricultural Extension and Rural 

Development, BSMRAU, Gazipur 

Location: Field laboratory of the Crop Botany Department, BAU, Mymensingh  

Total budget: Tk. 71.2115 lakh 

Duration : November 2018 to April 2022 

Introduction: Chars, with a total area of about 1,722 sq km in Bangladesh, are divided into five sub-

areas: the Jamuna, the Ganges, the Padma, the Upper Meghna and the Lower Meghna rivers. There are 

other chars in Bangladesh along the Old Brahmaputra and the Tista rivers, but compared with the chars 

in the major rivers, their total area is very small. The charlands constitute about 5% of the countryôs 

area and are home to about 5% of the population. Agriculture is the char peopleôs main occupation as 

very little off-fam income opportunities exist. Chars are vulnerable to erosion and floods. The sandbars 

remain unused and barren because of their infertile, sandy nature. Some proven technologies including 

organic amendments like biochar and household waste compost can be innovative practices for efficient 

utilization of the abandoned and underutilized char lands. Some crops like white gourd, bottle gourd, 

pumpkin, etc. can be grown profitably. These technologies need to be validated and disseminated for 

use in the char areas of Bangladesh.  

Objective: To evaluate existing agricultural technologies and management practices and bring in new 

technologies for enhancement of productivity in char areas. 

Materials and Methods: The project was implemented in Char Shaluka of Sariakandi upazila, Bogura 

district, Naobhangar Char of Jamalpur Sadar upazila, Jamalpur district and Maijbari Char of Kazipur 

upazila, Sirajganj district. A benchmark survey was conducted on 150 respondents (50 from each 

location) to evaluate the socio-economic conditions of the char dwellers and their crop production status 

and techniques. Three sites were selected in Jamalpur Sadar, Sariakandi, Bogura and Kazipur, Sirajganj. 

Farmersô field trials were conducted on nutrient management with combinations of recommended 

chemical fertilizers and organic matter. Six different soil treatments viz. T1 = FP (farmersô practice)  as 

the control treatment, T2 = RF (recommended fertilizers as per the BARC Fertilizer Recommendation 

Guide, 2021) + vermicompost (Vc @ 3t/ha), T3 = RF  + quick compost (Qc @ 3 t/ha), T4 = RF +  

standard organic fertilizers (SOF @ 3t/ha), T5 = RF + poultry manure (Pm @ 3t/ha) and T6 = RF + 

biochar (Bc @ 3t/ha). Five field trials were conducted in 54 participating farmersô fields (18 farmers 

from each location) at the three project sites. Char farmers were trained on innovative soil and crop 

management practices at the three sites. Before setting up the field trials surface (15-30 cm depth) and 

sub-surface (15-30 cm depth) soil samples were collected from the three sites and analyzed for pH, 

organic C, total N, available P, available S and Zn (mg/kg) and CEC by following the standard analytical 

methods. Also, post-harvest soil samples were collected from the same depths and analyzed for the 

same properties. Crop yield data were collected and analyzed statistically with the help of the 

STATISTIX 10 app.    
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2. Project Code and Title: TF-64-Fruit/17. Exploring and in situ development of under- utilized 

fruits to improve nutritional food security and livelihood of the poor communities of southern 

Bangladesh 

Implementing Organization: Bangaldesh Agricultural University (BAU), Mymensingh   

Principal Investigator : Prof. Dr. Md. Abdur Rahim, Department of Horticulture, BAU 

Locatins: Bagherhat, Shatkhira, Khulna, Barisal and Patuakhali 

Total budget: Tk. 34.99 lakh 

Duration: January 2019 to January 2022 

Introduction: In Bangladesh, many underutilized fruit trees grow without much care largely in 

homesteads, fallow and forest lands as well as by the roadside and railway track side. These fruit trees 

are well adapted to the local climate, are nutritious and useful as herbal medicine and contribute to 

poverty alleviation and household food security of rural people. Underutilized fruit trees like river ebony 

(Diospyros peregrine), velvet apple (Diospyros discolor), cowa (Garcinia cowa), ber (Zizyphus 

mauritiana), amlaki (Phyllanthus emblica) that grow naturally in the southern coastal zone protect the 

hinterland against natural disasters and balance the coastal ecosystem. Plantations of the underutilized 

fruit ber (Ziziphus mauritiana cv. BAU Kul 1) help reclaim coastal saline soils and also contribute to 

income generation for the poor people of the coastal region. Almost every year, Bangladesh faces floods 

and other natural disasters in about one third of its geographical area and people suffer food shortages 

and malnutrition. In the affected areas, underutilized fruit trees may contribute substantially as risk 

buffers ensuring household food and nutrition security. This research project studied the growth of 

underutilized fruit trees and insects and diseases that affect them in the southern districts of Bangladesh. 

Objective: To assess under-utilized fruits for increasing production in southern and coastal areas of 

Bangladesh  

Materials and Methods: A baseline survey was done to assess the status of underutilized fruit trees, 

fruit production and barriers to fruit tree establishment in coastal areas of Bangladesh. For survival and 

adaptation experiments, 30 farmers were selected from Jashore, Khulna and Satkhira (10 farmers each) 

and fruit trees were planted in their homestead gardens. Plant height, canopy width, numbers of leaves, 

flowers and fruits per branch, disease prevalence (%) and disease incidence (%) were recorded in these 

experiments. In the laboratory, isolation and identification of some fungal pathogens were done through 

mycelial growth tests under different temperatures viz. 15, 20, 25, 30 and 35 °C. DNA extraction was 

done with the help of the Promega Kit, PCR amplification of DNA with ITS and Tef 1 Ŭ primers.  

Pathogenicity tests were done in the net house. Experiments on disease management with the 

application of fungicides were conducted.  

Results and Discussion: The survey revealed that fruit tree growers faced mainly three types of 

problems: (i) disease, (ii) insect and (iii) lack of suitable management practices. The diseases were 

found to be mainly (i) leaf blight, (ii) leaf spot, (iii) fruit blight, (iv) leaf curl and (v) die back, and the 

major insects were (i) mealy bug, (ii) caterpillar, (iii) fruit borer, (iv) ant and (v) leaf miner. Post-harvest 

problems that bothered farmers were related mainly to (i) fruit abnormalities, (ii) shelf life, (iii) transport 

and (iv) storage. Some 80% of the farmers from Khulna complained about leaf blight, 90% farmers 

from Shatkhira faced the leaf spot problem. Fruit losses due to disease, insect, harvest and transport 

problems varied among districts, the greatest loss, >10-20%, occurred in Barishal. Sofeda (sapota) and 

jambura (grapefruit) were found to be more adaptive to local conditions than lotkon (Baccaurea 

motleyana). After 24 months, the highest percentage of fruit tree mortality was found in Satkhira and 

the lowest at the BAU Germplasm Center (BAU-GPC). On the average, the highest mortality 

percentage was found in lotkon (27%) while sofeda and jambura showed the lowest mortality (17%). 

Disease incidence also appeared to be greater in lotkon than in sofeda. Jambura was found to be well 
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suited to conditions in the southern part of Bangladesh. Overall, sofeda and jambura were found to be 

more adaptive than lotkon.  

Four types of disease were found at different locations. Twenty-two different isolates of pathogens were 

identified in plant leaf samples collected from various locations. Eight isolates from lotkon were 

identified as Pseudopestalotiopsis theae and 8 as Colletotricum siamense. Three isolates from sofeda 

were identified as Neopestalotiopsis sp. and three were Pseudopestalotiopsis sp. from golden apple.  

Arrangements were made to 

conserve most of the 

underutilized fruit species from 

the southern region of 

Bangladesh in BAU-GPC. From 

the field level survey and on the 

basis of a follow-up study at 

BAU-GPC, a seedless bilati gab 

tree was registered with the name 

ñBAU-KGF Seedless Bilati Gab 

2ò (Fig. 4). In addition, 8 fruit 

germplasms of sofeda, bilati gab, 

deshi gab and kotbel were collected and planted at BAU-GPC for conservation.  

In the laboratory study, the mycelia of isolates of the pathogenic fungi expanded consistently with an 

increase in the temperature from 15oC to 30oC, but with a further increase in the temperature there was 

a sharp decline in mycelial growth (Table 3).   

 

Table 3. Mycelial growth of the fungi under different temperature after 5 days of inoculation 

 

Isolate   

Temperature  

15°C 20°C 25°C 30°C 35°C 

Mycelium growth (           )  

BD_MBC_L_1 20.67 c 28.33 c 37.00 d 50.67 b 10.00   

BD_MBC_L_2 22.67 b 33.83 b 51.33 bc 51.67 b 10.00   

BD_MBC_L_3 22.67 b 33.83 b 56.67 a 35.33 e 10.00   

BD_MBC_L_4 23.00 b 36.67 a 57.00 a 55.67 a 10.00   

BD_MBC_L_5 23.50 b 37.67 a 53.33 b 55.83 a 10.00   

BD_MBC_L_6 25.67 a 36.67 a 55.83 a 51.67 b 10.00   

BD_MBC_L_7 18.33 d 30.00 c 51.67 bc 43.33 c 10.00   

BD_MBC_L_8 17.67 d 25.33 d 50.67 c 37.33 d 10.00   

CV% 3.04 2.60 1.64 1.21  

LSD 0.01 1.58 2.04 2.02 1.38  

Fig. 4. Seedless BAU-KGF Bilati Gab 2 fruit  
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In a study on fungicides, Topral 

52.5 WP, Autostine 50 WDG, 

Dithane M-45 and Potent 250 

EC were found to be most 

effective in controlling the 

pathogens isolated (Fig. 5).  

A virtual workshop on the 

status of underutilized fruit 

trees was organized in July 

2021 in which 55 participants 

from different organizations 

took part. Two farmersô training 

programs were conducted in 

November, 2021 in Jashore and 

Khulna, 35 farmers took part in 

each training program.  

Conclusions: A survey of fruit trees in southern Bangladesh showed that quite a large number of trees 

bearing various fruits remain under-utilized, the number varying widely among districts. Fruit tree 

growers face three major problems such as, insect infestation, diseases and lack of improved 

management techniques. The project scientists identified the major insects and symptoms of fungal 

diseases in some important fruits. Twenty isolates of four major fungal pathogens were collected from 

leaves of the different fruit trees. The mortality rates of sofeda and jambura were much lower than that 

of lotkon, and the former were found to be more adapted to the environment in southern Bangladesh 

than then latter. Relatively high temperature appeared to be conducive to mycelial growth of the 

pathogenic fungi. The fungicides Topral, Autostin and Potent were suggested for controlling the fungi. 

A seedless bilati gab tree was registered with the name ñBAU-KGF Seedless Bilati Gab 2ò. In addition, 

eight fruit germplasms of sofeda, bilati gab, deshi gab and kotbel were collected and planted at BAU-

GPC for conservation.   

3. Project Code and Title: TF 66-C/19. On-farm validation and up-scaling of integrated pest and 

disease management packages for quality and safe country bean production in the Mymensingh 

region 

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur  

Principal Investigator : Dr. Md. Shahadath Hossain/Dr. Latifa Yasmin, Entomology Section, 

Horticulture Research Center (HRC), BARI, Gazipur 

Locations: Entomology Section, HRC, BARI, Gazipur and farmersô fields in Mymensingh, Sherpur 

and Natrakona districts  

Budget: Tk 122.16 lakh 

Duration: April, 2019- June 2022  

Introduction: In the Mymensingh region of Bangladesh, different vegetables, especially country bean 

(Lablab purpureus L. Sweet), are grown commercially as cash crops. Noldok, a famous bean variety of 

Bangladesh originating from the Sherpur district and some BARI released high-yielding varieties 

including summer country bean are cultivated commercially, but the bean yield is low and quality is 

poor due to insect and disease infestations. BARI, other research organizations and agricultural 

universities have developed a good number of integrated pest management (IPM) and integrated disease 

management (IDM) packages for safe and good quality country bean production, but these have not 

been properly disseminated among farmers through on-farm validation, refinement and demonstration 
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especially in the Mymensingh region. This project seeks to disseminate and evaluate the performance 

of promising IPM and IDM packages.  

Objective: To identify the best IPM and IDM packages for sustainable production of safe country beans 

in farmersô field conditions to reduce yield losses caused by pests, raise farmersô incomes and reduce 

environmental pollution due to chemical pesticides 

Materials and Methods: The Horticulture Research Center (HRC) and On-Farm Research Division 

(OFRD) of BARI jointly implemented the project. Different IPM and IDM packages against pest and 

diseases of country bean were validated in farmersô fields of six selected upazilas (Sadar and Nandail 

of Mymensingh, Nokla and Nalitabari of Sherpur and Durgapur and Kalmakanda of Netrokona) of the 

Mymensingh division. Seed production was done in HRC research plots, BARI, Gazipur. DAE 

cooperated with HRC and OFRD in conducting field trials in farmersô fields. The IPM/IDM  packages 

tested were, (i) P1: seed treatment with Bordeux mixture @10g per kg seeds + application of Tricho-

compost in pit + foliar spray of Tricho-leachate (Trichomax @10ml/L) + hand picking and destruction 

of infested flowers/pods and shoots at 5-day intervals +  installation of yellow sticky trap and sex 

pheromone trap for Maruca + alternate spraying of azadirachtin (Fytomax @ 1.5ml/L) and  Bt + 

abamectin (Antario @ 2g/L of water) at weekly intervals, (ii) P2: farmersô practice - spraying of 

emamectin benzoate (Proclaim 5SG) and chlorantraniliprole (Coragen18.5SC) + spraying of 

Amistertop325SC and Tilt250EC commencing from the first incidence, and (iii) P3: untreated control. 

Data on numbers of healthy and infested/infected plant, leaf, pod from whole plots were recorded 

weekly. Data were also recorded on the percent plant infestation/infection, leaf infestation/infection and 

pod damage (by visual estimation). Economic analysis was done, monetary returns were calculated on 

the basis of farm gate prices. The best identified IPM and IDM packages and farmersô practices (FP) 

were evaluated in comparison with untreated control. In the first year winter season, one experiment on 

on-farm validation of bio-rational integrated pest management (IPM) packages and another experiment 

on on-farm validation of bio-rational integrated disease management (IDM) packages for quality and safe country 

bean production were conducted separately in selected farmersô fields with the winter variety BARI Seem-1 to 

identify the best IPM and IDM packages. Then in the following summer season, the same experiments were 

conducted in others farmersô fields with the summer variety, BARI Seem-7. In the second year, field experiments 

on the most effective IPM and IDM packages were set up for further confirmation. In the third year, the best IPM 

and IDM packages were demonstrated in farmersô fields. Training, workshop/seminars were organized for 

different stakeholders (e.g. farmers, DAE/BADC/NGO officilas etc), and handouts and booklets on 

recommended technologies were published and distributed.   

Results and Discussion: In the first year IPM package experiments, the P2 package (hand picking and 

destruction of infested flowers/pods and shoots at 5-day intervals + installation of yellow sticky trap and sex 

pheromone trap + alternate spraying of Azadirachtin (Phytomax) and Antario @ 1g/L of water at weekly 

intervals) performed best in terms of reduction of insect pest infestation, increase in marketable yield and marginal 

benefit cost ratio (MBCR). In the other experiment (IDM package), P4 (spraying of Amistertop325SC and 

Tilt250EC) resulted in the greatest reduction of diseases and maximum marketable yield, but P1 (application of 

Tricho-compost in pit + seed treatment with Bordeux mixture+ foliar spray of Tricho-leachate/Trichomax) gave 

the highest MBCR. During the summer season of 2020, some fields were affected by floods in Mymensingh 

Sadar upazila and Kalmakanda upazila of Netrokona.  In the second year, P1 (seed treatment with Bordeux 

mixture @10g per kg seeds + application of Tricho-compost in pit + foliar spray of Tricho-leachate 

(Trichomax@10ml/L) +hand picking and destruction of infested flowesr/pods and shoot at 5 day 

intervals + installation of yellow sticky trap and sex pheromone trap for Maruca + alternate spraying of 

azadirachtin (Fytomax @ 1.5ml/L) and  Bt + abamectin (Antario @ 2g/L) of water at weekly intervals) 

was identified as the best package against major insect pests and diseases of country bean. In the third 

year, the same P1 package performed best against major insect pests and diseases of country bean. Table 

4 shows the effect of IPM packages on aphid infestation of country bean.   
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Conclusions: The project so far has generated useful technical information on integrated management 

measures for the control of insect pests and diseases of country bean in the Mymensingh region of 

Bangladesh. A few IPM and IDM packages appeared to be promising in the field validation trials of the 

project. Seed treatment with Bordeux mixture @10g per kg seeds + application of Tricho-compost in 

pit + foliar spray of Tricho-leachate (Trichomax@10ml/L) +hand picking and destruction of infested 

flowers/pods and shoot at 5-day intervals + installation of yellow sticky trap and sex pheromone trap 

for Maruca + alternate spraying of azadirachtin (Fytomax @ 1.5ml/L) and  Bt + abamectin (Antario @ 

2g/L) of water at weekly intervals performed best in terms of reduction of insect and disease 

infestation/infection, increase in marketable yield and marginal benefit cost ratios. This package was 

recommended to country bean farmers of the Mymensingh region.   

4. Project Code and Title: TF-67-C/19. Survey and integrated management of wilt and stem blight 

diseases of watermelon 

 

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur  

Principal Investigator : Dr. Md. Mahfuz Alam/Mosammat Arifunnahar, Plant Pathology Division, 

BARI, Gazipur 

Locations: Different upazilas of nine major watermelon growing districts of Bangladesh 

Total budget: Tk 40 lakh 

Duration: Oct 2019 to Oct 2022  

Introduction: In Bangladesh, watermelon is cultivated in 11,046 ha of land with an annual production 

of 2.49 lakh tons. Two diseases, Fusarium wilt (FW) and gummy stem blight (GSB) seriously affect 

watermelon causing huge yield losses. The fungus Fusarium oxysporum f. sp. niveum is the causal agent 

of FW and Didymella bryoniae causes GSB. The wilt disease appears at different stages of the 

watermelon plant growth from seedling to maturity, and may even occur earlier to cause pre-emergence 

damping-off. Crown blight, leaf lesions, defoliation and fruit rot result from GSB infestation. This 

project was designed to develop integrated management practices consisting of the use of pathogen-

free seeds, selection of resistant varieties, spraying effective fungicides in the rhizosphere and foliar 

regions, increasing beneficial microbe populations and cultural practices against FW and GSB diseases 

of watermelon.  

Objective: Survey, collection, isolation, preservation of the pathogens causing FW and GSB diseases 

in watermelon, pathogenicity tests and development of integrated disease management (IDM) packages 

to control the diseases  

Table 4. Effect of different IPM packages on percent aphid infestation at different locations during summer 

season 2020  

Package % Aphid infestation  Average 

infestati

on (%) 

Reducti

on from  

control  

(%)  

District/upazila  

Mymensingh Netrakona Sherpur 

  Sadar Nandail Durgapur  Kalmakanda Nakla Nalitabari  

P1 7.38 b 5.31 b 6.88 a 7.88 b 5.56 bc 6.88 b 6.64 33.73 

P2 4.63 c 3.50 c 3.81 b 6.63 bc 5.00 bc 5.44 bc 4.83 51.80 

P3 6.88 b 5.25 b 7.63 a 7.38 b 5.75 b 6.69 b 6.59 34.23 

P4 3.25 c 3.00 c 3.75 b 5.75 c 4.00 b 4.56 c 4.05 59.59 

P5 11.05 a 8.25 a 9.24 a 11.55 a 10.00 a 10.00 a 10.02 - 

LS **  **  **  **  **  **  -    

CV% 17.44 12.35 17.44 9.05 11.68 11.79 -    
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Materials and Methods: The project work entailed: a) a field survey of diseases of watermelon in 

major watermelon growing areas viz., Patuakhali, Chattogram,  Noakhali, Bhola, Panchagar, 

Gopalganj, Khulna, Pabna and Sylhet districts, b) isolation and preservation of the fungal pathogens 

from collected diseased samples, c) pathogenicity test of isolates of wilt and gummy stem blight (GSB) 

pathogens, d) characterization of the isolated pathogens at morphological and molecular levels, e) study 

of  efficacy of fungicides in vitro and in vivo for management of wilt and GSB diseases of watermelon, 

and f) evaluation of bio-control agents in vitro and in vivo and cultural practices for the management of 

the FW and GSB diseases of watermelon, g) seed health studies of commercial watermelon varieties. 

Five integrated disease management (IDM) packages were tested for controlling FW and GSB diseases 

of watermelon such as, (i) P1= seed treatment (Provax) + bio-control (soil) (Decoprima) + foliar 

application of fungicide (alternate sprays of Companion and Amister), (ii) P2= P1+ bio-fumigation with 

black plastic cover (mulching sheet), (iii) P3= seed treatment (Provax) + bio-control (soil) 

(Biopesticide-BAU) + foliar application of fungicide (alternate sprays of Companion and Amister), (iv) 

P4= bio-fumigation with black plastic cover (mulching sheet) + seed treatment (Provax) + bio-control 

(soil) (Biopesticide-BAU) + foliar application of fungicide (alternate sprays of Companion and 

Amister) and (v) P5= bio-fumigation with black plastic cover (mulching sheet) + seed treatment 

(Provax) + soil drenching fungicide (Autostin) + foliar application of fungicide (alternate sprays of 

Companion and Amister)  

Results and Discussion: Among the 126 farmersô fields surveyed, 35 (27.78%) were infected with FW 

and 74 (58.73 %) with GSB. The magnitude of FW incidence varied widely among districts and years 

(2020-22) ranging from 4.7% to 62.9% (Table 5). GSB incidence also varied similarly, infections 

varying from 5.3% to 60.7% (Table 6) More than 160 isolates of the pathogens were collected from 

infected watermelon samples and pure cultures of those isolates were preserved. 

 

 

 

Table 5. Fusarium wilt  disease incidence in watermelon in different districts during the growing seasons 

of 2020-2022 

District  2020 2021 2022 

Average 
Max. 

value 

Min. 

value 
Average 

Max. 

value 

Min. 

value 
Average 

Max. 

value 

Min. 

value 

Noakhali 25.22 44.75 10.51 11.08 15.67 5.67 21.27 35.67 6.87 

Patuakhali 30.55 43.58 15.49 24.84 40.67 15.33 18.32 28.76 7.87 

Panchagar 32.94 62.97 10.93 20.44 25.33 15.67 24.2 38.15 10.25 

Bhola 25.39 40.89 21.89 22.46 40.33 15.33 18.57 31.47 5.67 

Khulna 38 48 30.78 13.17 15.67 13.67 24.67 40.67 8.67 

Chattogram 45.22 60.22 30.11 7.56 9.33 4.67 22 36.67 7.33 

Pabna 31.67 42.98 25.50 24.67 25.87 20.33 19.1 32.87 5.33 

Gopalganj 26.17 42.25 21.33 13 16.57 10.33 20.16 33.76 6.55 

Sylhet 20.92 37.77 18.67 13.78 15.67 10.33 18 30.33 5.67 
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Among them 43 fungus isolates were used for morphological and molecular studies.  Tests for 

pathogenicity of 35 of these isolates of Fusarium oxysporum and Didymella bryoniae against 

watermelon were performed. Among them 29 isolates were found to be virulent. Morphological 

characteristics of 25 F. oxysporum and 25 D. bryoniae were studied, the colony colors, growth traits, 

conidial growth varied widely.   

In field experiments with diseased plots at the Regional Horticultural Research Station (RHRS), BARI, 

Lebukhali, Patuakhali and in farmersô fields of Subarna Char, Noakhali during 2020-21, the lowest wilt 

and GSB incidences were obtained with Provax and Autostin seed treatments. In case of foliar spray, 

the lowest FW/GSB incidence and the highest plant canopy diameter were obtained with Companion 

and Amistar Top, respectively. Under green house (inoculated) and diseased field (natural) conditions, 

the greatest reductions in FW incidence and GSB severity were observed in watermelon plants treated 

with commercially formulated Decoprima (74.4%) containing cellulolytic, ligninolytic and proteolytic 

microbes, followed by T. harzianum, B. subtilis PTB001 and E. nigrum ESJ002, while seedling 

treatment with pesticide was least effective. In 2022, seed treatment with Provax, foliar spray with 

Amister top and Companion, soil 

inoculation bio-control products 

Decoprima and bio-fungicide were 

found to be highly effective in 

controlling FW and GSB of 

watermelon (Table 7). The study 

confirmed that the four fungal bacterial 

species can be used as suspensions or 

formulations as eco-friendly 

alternatives to synthetic fungicides for 

controlling the FW and GSB diseases 

of watermelon.  

Conclusions: Substantial infestation of the Fusarium wilt and gummy stem blight diseases of 

watermelon caused by the fungi Fusarium oxysporum f. sp. niveum and Didymella bryoniae, 

respectively was observed in different watermelon growing districts of Bangladesh. Morphological and 

molecular characterization of isolates of the causative agents was done. Follow-up studies with Virulent 

isolates are being used in follow-up studies including germplasm screening. Foliar sprays of fungicides 

appeared to be effective in controlling FW and GSB incidence. Bio-control agents like Decoprima 

Table 6. Gummy stem blight disease incidence in watermelon in different districts during the growing 

seasons of 2020-2022 

Districts 2020 2021 2022 

Average 
Max. 

value 

Min. 

value 
Average 

Max. 

value 

Min. 

value 
Average 

Max. 

value 

Min. 

value 

Noakhali 22.11 36.25 1064 22.8 30.33 15.33 22.5 32.67 12.33 

Patuakhali 39.59 55.52 31.43 15.15 19.33 5.67 29.02 42.68 15.35 

Panchagar 9.63 11.21 1.28 20.42 25.33 15.33 24.6 38.75 10.45 

Bhola 37.06 60.76 30.28 13.97 22.33 5.67 27.26 38.67 15.85 

Khulna 27.5 52.75 24.75 13.81 18.67 8.33 17.215 25.68 8.75 

Chattogram 27.22 59.69 23 10.74 15.33 5.33 21.205 27.16 15.25 

Pabna 26.35 51.92 20.35 17.92 25.33 10.33 23.525 34.33 12.72 

Gopalganj 21.42 49.5 15 20.5 25.33 15.33 18.19 26.25 10.13 

Sylhet 24.50 47.31 17.31 35.49 50.67 15.33 20.46 28.25 12.67 

Table 7. Effect of integrated treatment on wilt and stem 

blight disease in green house pots 

Treatment FW 

incidence 

(%)  

Disease 

reduction 

(%)  

GSB 

incidence 

(%)  

Disease 

reduction 

(%)  

P1 11.11 82.14 34.44 51.56 

P2 6.67 89.28 31.11 56.25 

P3 13.33 78.57 35.56 49.99 

P4 8.89 85.71 35.56 49.99 

P5 11.11 82.14 33.33 53.13 

Control 62.22  71.11  
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containing cellulolytic, ligninolytic and proteolytic microbes, T. harzianum, B. subtilis PTB001 and E. 

nigrum ESJ002 were found to be promising as eco-friendly control measures against wilt and blight 

diseases of watermelon. Earlier, one commercial watermelon variety (Sweet Dragon) was found to be 

least infected indicating the possibility of identifying promising germplasm that can be used for the 

development of wilt and blight resistant watermelon varieties in the future.    

 

Basic Research (BR) Projects  

 

5. Project code and title: BR 5-C/17. Identification and expression of heat tolerant genes at 

reproductive stage and their inheritance in wheat 

Implementing Organization: Regional Wheat Research Center (RWRC), BARI, Gazipur 

Principal Investigator:  Dr. Golam Faruq, PSO, RWRC, BARI, Gazipur/Director General BWMRI, 

Nashipur, Dinajpur   

Locations: Gazipur, Dinajpur, Jashore, Rajshahi and Khagrachari 

Budget: Tk. 199.98 lakh 

Duration: Mar 2017 to Mar 2022 

Introduction: High temperatures at the later growth stages are a major abiotic stress constraining the 

production of wheat, the second major cereal crop in Bangladesh. This adversely affects a number of 

morpho-physiological processes during pollen development and grain filling and reduces grain yield.  

Genetic materials from wild crosses in the national wheat breeding programs of Bangladesh did not 

prove to be heat tolerant to the desired level. Some intensive basic research is essential in this field, 

especially to elucidate the presence of the major and candidate genes relevant to the tolerance of heat 

stress in wheat and their expression levels at critical wheat reproductive stages. It is also essential to 

understand the inheritance patterns of these genes. This research project, which integrates classical 

breeding and molecular techniques, aims to analyze information about the relevant genes, their 

expressions and inheritance patterns to help develop varieties tolerant of high temperatures.  

Objective: Identifying the major heat tolerant genes and their expression analysis at reproductive stages 

in wheat and development of early generation breeding materials for high temperature tolerance  

 

Materials and Methods: The project work was designed to proceed in four steps: 1) collection of 

potential breeding stock (200 genotypes) based on their pedigree history and also consultation of senior 

local and international wheat breeders, 2) phenotypic selection through field screening at 5 locations 

for a period of two years, 3) genotypic selection through marker assisted screening (MAS) using 

selected molecular markers, identifying genes/QTLs, selection of potential parental stock and 

establishing an authentic breeding design, crossing among selected potential parental stock and 

establishing varieties/advanced lines, raising of early generation  breeding materials and 4) inheritance 

studies and gene expression analysis.  

Results and Discussion: In the first two years of the project, a total of 200 genotypes were screened at 

five different locations under two different growing conditions viz., irrigated-timely sowing and 

irrigated- late sowing. In year 2 at Joydebpur and Jashore, the condition was irrigated-very late sowing. 

Sixty genotypes were selected based on their morphological traits as well as phenotypic markers 

towards heat tolerance considering leaf curl, waxiness, faster grain filling period, single kernel weight 

and stay-green features. Using 13 molecular markers across 60 wheat genotypes, an average of 13.38 

alleles were found of which Xcfa2129 and Gwm11 showed the highest number of alleles (17). On the 

other hand, Xcfd43 had the least number of alleles (9). The frequency of the most common allele at 

each locus ranged from 0.57 (Xgwm294) to 0.87 (Xcfd43). On an average, (0.71) of the 60 genotypes 

shared a common major allele at any given locus. Seven genes/QTLs were identified. The highest 

maximum 5 markersô presence was observed in 5 genotypes, 4 in 7 genotypes and 3 in 15 genotypes. 

In the second year, a few selected crosses were made based on only phenotypic markers. However, in 

the third year based on the findings of phenotypic and molecular screening, five outstanding lines were 
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selected as potential parents. Finally, a breeding design was developed and a total of 37 crosses made 

to derive heat tolerant progenies; F2 and F3  progenies of different crosses were derived.  

 

Conclusions: The project scientists identified, to date, five wheat genotypes as potential parents through 

rigorous field and molecular screening for different heat tolerant traits. Potential genes/QTLs for heat 

tolerance were identified. A distinct breeding design as well as a crossing plan was established using 

adaptable local cultivars and crosses were done which may be used in the development of much needed 

truly heat tolerant wheat varieties for growing in the rather short winter period in Bangladesh.  
 

6. Project Code and Title: BR 8-C/17. PCR-based molecular characterization, fingerprinting and 

QTL analysis of salt, heat tolerant and late blight resistant potato varieties 

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur  

Principal Investigator:  Dr. Md. Mosharraf Hossain Mollah, PSO, Tuber Crops Research Center 

(TCRC), BARI 

Locations: TCRC, BARI, Gazipur, Breeder Seed Production Centre (BSPC), Debiganj, Panchagar  and  

RARS, Burirhat, Rangpur 

Budget: Tk.147.48 lakh 

Duration:  Mar 2017 to Feb 2022  

Introduction:  In Bangladesh, potato accounts for about 53% of the total edible vegetables. It has a 

great demand throughout the year, but its production is concentrated during the months of January to 

March. Biotic and abiotic stresses like soil salinity in the coastal region, high temperature, devastating 

diseases like late blight, etc. seriously affect potato production.  Recently, TCRC, BARI has developed 

a few high-yielding potato varieties like BARI Alu-46 and BARI Alu-53 (late blight resistant), BARI 

Alu-72 (heat and salt tolerant) and BARI Alu-73 (heat tolerant) with resistance to biotic and abiotic 

stresses. So far, genomic analysis of these varieties has not been done. Molecular profiling sequence 

based phylogenetic analysis and QTL maps are still lacking in biotic and abiotic stress tolerant tetraploid 

potato varieties in Bangladesh. Genomic studies using the chloroplast gene are very important. 

Moreover, use of molecular markers is of basic importance for the efficient exploration of a plant 

genome and to dissect quantitative traits. This project studied the genetic aspects of tolerance of potato 

to abiotic stresses like salinity and heat and biotic stress caused by late blight.  

Objective: To study the chloroplast genome of heat tolerant and late blight resistant potato varieties, 

the phylogenetic relationship among the heat tolerant and late blight resistant potato varieties and 

identify genes associated with the late blight resistant and heat tolerant potato and map the genetic 

linkage  

Materials and Methods: Stress tolerant potato (Solanum tuberosum) varieties such as, heat tolerant 

(BARI Alu-72, 73), late blight resistant (BARI Alu-46, 53, 77) and susceptible (BARI Alu-7, 8, 13 and 

25) varieties were used in this study.  Genomic DNA, chloroplast (cp) and cpDNA were isolated from 

BARI Alu-7, 25, 46, 53, 72, 73 and 77 at the Molecular Biology Lab, TCRC, BARI, Gazipur from fresh 

young leaves following modified high salt method. True Seq Nano DNA Kit (Illumina San Diego, 

United States) was used to assemble the library after DNA fragmentation. The genomic DNA of five 

Solanum tuberosum species was sequenced on 150 bp paired ends on an Illumina NovaSeq 6000 by 

Macrogen Inc. Korea. Trimmomatic v 0.36 was used for raw data processing, and the resulting clean 

data were used for assembly and post-analysis. Fastqc v0.11.5  was used to evaluate the quality of the 

data visually. SPAdes was used to assemble the clean data, and the complete cp genome sequence was 

obtained after gap closing. Prokka was used to annotate the cp genomes and predict the rRNA/tRNA of 

BARI Alu-46, BARI Alu-53, BARI Alu-72, BARI Alu-73, and BARI Alu-77 with EggNOG v5.0. 

Circular cp genome maps were drawn using the Organellar Genome DRAW (OGDRAW) program. Bi-

parental populations developed by crossing (heat tolerant varieties × susceptible varieties and late blight 

resistant varieties × susceptible varieties) for QTL mapping. F1 populations were phenotypically 
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evaluated for late blight resistance and heat tolerance at the Regional Agricultural Research Station 

(RARS), BARI, Rangpur, OFRD Reginal Station (RS), BARI, Rangpur, BSPC, Debiganj and TCRC, 

Gazipur. Finally the heat tolerant F1 populations of heat tolerant and late blight resistant genotypes were 

phenotypically evaluated at OFRD RS, BARI, Shyampur, Rajshahi and BSPC, Debiganj, respectively 

during 2021-22. Promising genotypes were selected for varietal development in future. DNA was 

isolated from the fresh leaves of F1 populations using a DNeasy Plant MiniKit (Qiagen, USA) for 

genotyping and map QTL development.  

 

Results and discussions: Approximately 2GB of data for each cp genome was obtained with a 150 bp 

read length. The cp genome sequences of the 5 varieties ranged from 176,021 bp (BARI Alu-46) to 

176,301 bp (BARI Alu-77), the gene numbers varied from 152 to 161. The same typical quadripartite 

structured genome map was developed for the 5 varieties. Two IR regions (44,606-44,999 bp) were 

separated by an LSC region (85,738-

85,986 bp) and an SSC region (690-717 

bp). The variation of the IR/LSC and 

IR/SSC borders was considered to be the 

primary mechanism causing the length 

differences of angiosperm cp genomes. 

The guanine-cytosine (GC) content 

ranged from 35.77% to 36.81% for the 

five cp genomes (Table 8). The 

distribution of genes in the chloroplast is 

shown in Table 9. 

Table 8. Summary of the sequenced data for the five 

Solanum tuberosum spp. 
Species Genes 

(no.) 

Protein 

coding 

genes 

(no.) 

tRNA 

genes 

(no.) 

rRN

A 

genes 

(no.) 

GC 

(%)  

BARI Alu-46 154 120 30 4 36.35 

BARI Alu-53 161 127 30 4 36.59 

BARI Alu-72 153 119 30 4 35.77 

BARI Alu-73 155 121 30 4 36.81 

BARI Alu-77 152 118 30 4 36.63 

Table 9. List of genes encoded by the five Solanum tuberosum chloroplast genomes 

 

Gene category  Gene type Name of gene 

Self-replication rRNA genes rrn16, rrn23, rrn4.5, rrn5 

 tRNA genes trnA-UGC, trnC-GCA, trnD-GUC,trnE-UUC, trnF-

GAA, trnfM-CAU, trnG-GCC, trnG-UCC, trnH-

GUG, trnI-CAU, trnI-GAU, trnK-UUU, trnL-CAA, 

trnL-UAA, trnL-UAG, trnM-CAU,trnN-GUU, trnP-

GGG, trnP-UGG, trnQ-UUG, trnR-ACG, trnR-

UCU,trnS-GCU, trnS-GGA, trnS-UGA, trnT-UGU, 

trnT-GGU, trnV-GAC, trnV-UAC, trnW-CCA, 

trnY-GUA 

 Small subunit of ribosome rpsG_1, rpsB, rpsD, rpsR, , rpsK, rpsH, rpsC, rpsS, 

rpsG_2 

 Large subunit of ribosome rplW_1, rplB_1, rplB_2, rplP, rplB_3, rplB_4, 

rplW_2,rplN, rplT 

 RNA polymerase rpoC2, rpoC1, rpoC, rpoB, rpoA 

Photosynthesis NADH-dehydrogenase ndhB_1, ndhD1_1, ndhI_1, ndhA_1, ndhH_1, 

ndhH_2, ndhA_2, ndhI_2, ndhD1_2, ndhB_2, ndhJ, 

ndhK, ndhC 

 NADH-

quinoneoxidoreductase 

subunit N 

nuoN_1, nuoN_2, nuoN_3, nuoN_4, nuoH_1, 

nuoH_2 

 

 Photosystem I psaJ, psaB, psaA, psaC_1, psaC_2,ycf3, ycf4 

 

 Photosystem II psbJ (BARIAlu-77), psbA3,psbD1, psbH, psbI, 

psbF, psbE, psbK, psbC, psbB 

 Cytochrome b/f complex petA,petB, petD,petL 

 ATP synthesis atpA, atpF, atpE, atpB, atpC, atpD 

 Large subunit to rubisco rbcL 

Other genes Maturase matK 

 Protease clpP_1, clpP_2 
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The sequence of the complete cp genome of Solanum tuberosum cultivar Desiree chloroplast 

(DQ386163.2) was used in this study as the reference material. BARI Alu-46, 53, 72, 73 and 77 

chloroplast genome raw data were deposited into sequence read archive (SRA) at the National Center 

for Biological Information (NCBI) (accession nos. SAMN25333913, SAMN25333914, 

SAMN25333915, SAMN25333916 and SAMN25333917, respectively) and finally submitted to NCBI 

and received accession numbers (BankIt2580767 ON649731 (BARI Alu-46), BankIt2600070 

ON931241 (BARI Alu-53), BankIt2599879 ON920845 (BARI Alu-72), BankIt2595774 ON920844 

(BARI Alu-73) and BankIt2593326 ON838212 (BARI Alu-77).   

 

In total, 29 promising lines were found to be heat tolerant and late blight resistant (14 late blight resistant 

and 15 heat tolerant). Two linked markers for heat tolerance (STM1019, STG0001) and four markers 

(STM1004, STM1008, STM0025, STM0025, STM2013, STM1049_2 for late blight resistance were 

developed. Total map lengths/ average intervals of 371 cM/20.6 cM, 374 cM/14.96 cM, 294 cM/19.6 

cM, and 151 cM/10.6 cM were found in BARI Alu-25, BARI Alu-53, BARI Alu-63 and BARI Alu-73, 

respectively.  

 

Bi-parental populations 

of heat tolerant (BARI 

Alu-72, 73) and late 

blight resistant (BARI 

Alu-46, 53, 77) potato 

varieties have been 

developed crossing with 

susceptible varieties 

(BARI Alu-7, 8, 13 and 

25) for QTL mapping. 

Seventeen progenies 

were developed through 

crossing (Fig. 6).  

 

Some lines were found promising for late blight resistance. Their distribution to late blight resistance 

was skewed and major genes were involved in maintaining their resistance to late blight. Also, some 

promising lines showed tolerance to heat. The lines TB11-009=red, TB11-029=pale red, TB11-

056=red, TB11-095= white, TB11-073= white, TB11-002= dark green leaves having very minor 

infections of LB, TB11-060, TB11-065, TB11-097, TB11-058= white, TB11-005= white, TB11-020= 

red, TB11-046= white, TB10-085 and TB10-134 showed very good resistance to late blight. The lines 

TB15-030, TB15-105, TB15-023, TB15-026 = red skin and high yield, TB15-016, TB15-143, TB15-

037, TB15-144, TB15-011, TB15-0171, TB15-118= red skin and long tuber, TB15-025= large, oval 

flat tuber, TB15-019= red skin, rounded, russet and looks like Hugrai (local potato), TB15-045= deep 

red, flat and looks like Hugrai (local potato), TB15-145= deep red, round and looks like Hugrai (local 

potato) showed good performance in respect of heat tolerance (Fig. 7). A total of 145 kg tubers of heat 

 Envelope membrane 

protein 

cemA 

 Subunit of Acetyl-CoA-

Carboxylase 

accD 

 c-type cytochrome 

synthesis gene 

ccsA_1, ccsA_2 

Genes of unknown 

function 

Open Reading Frames ycf1,ycf2, 

Putative pseudogenes  ycf15 

Fig. 6. F1 population development at TCRC, Gazipur and BSPC, Debiganj  
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tolerant and late blight 

resistant lines were 

harvested during 2020-21. 

From these tubers, a total 

of 447 progenies of 22 late 

blight resistant and heat 

tolerant populations were 

evaluated (Fig. 7). 

Conclusions: Chloroplast 

DNA (cpDNA) isolation 

protocols were refined and 

optimized for potato. The chloroplast genomes of BARI Alu-46, 53, 72, 73 and 77 were sequenced and 

FASTA data submitted to NCBI, accession numbers received and chloroplast genome maps 

constructed. Two markers linked to heat tolerance (STM1019, STG0001) and four markers (STM1004, 

STM1008, STM0025, STM0025, STM2013, STM1049) and two linked to late blight resistant were 

found. Fifteen promising lines of potato were found to be tolerant to heat and 14 lines resistant to late 

blight. F1 populations of late blight resistant and heat tolerant potato varieties were developed. The 

project findings will be helpful in future attempts to breed potato varieties tolerant to such biotic and 

abiotic stresses like late blight and high temperature.  

4.1.1B Ongoing Projects   

7. Project Code and Title: TF 51-SBR/17. Assessment of cropping patterns for sustainable 

intensification in drought and saline-prone ecosystems using remote sensing and geospatial 

modeling 

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur 

Principal Investigator: Dr. Md. Golam Mahboob, SSO/Mr. Suman Biswas, Scientific Officer, 

Agricultural Statistics, Information and Communication Technology (ASICT) Division, BARI 

Locations: Drought prone Barind Tract regions of Rajshahi, Chapai Nawabganj, Naogaon, Bogura, 

Natore, Sirajganj, Gaibandha, Jaipurhat, Dinajpur and Rangpur 

Budget: Tk.122.901 lakh 

Duration:  April 2018 to March 2023 (no-cost extension from March 2021 to March 2023)  

 

Introduction: In the face of dwindling land resources Bangladesh has to face the challenge of meeting 

increasing demands for food. In this backdrop, sustainable crop intensification is necessary to ensure 

food security for the populace as there is almost no room for horizontal expansion of the cropping area. 

Remote sensing and geospatial modeling can play a vital role in the assessment of cropping patterns 

and availability of natural resources for use in systems intensification (SI) planning in agriculture. 

Recent provisions of access to high performance cloud servers for large volumes (up to planetary scale) 

remote sensing image analysis offer a time- and cost-saving mechanism by providing analytical 

algorithms and ground referenced data. Bangladesh NARS institutes have developed and released many 

modern crop varieties and technology options (e.g. management practices, farm machinery) for water 

and other resources conservation which could fit well in area specific cropping patterns to achieve SI 

goals in different areas in the drought and salinity stressed ecosystems of Bangladesh. Geospatial 

modeling can help suggest appropriate cropping patterns with the optimum use of available natural 

resources in these vulnerable ecosystems. This research project addresses the issue of sustainable 

cropping intensification in problematic agro-ecologies of Bangladesh like the drought stressed agro-

ecosystem prevailing in the Barind Tract. 

Fig. 7. Phenotypic evaluation of heat tolerant F1 genotypes at OFRD 
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Objective: To develop an agro-environmental resources and constraints geo-database and crop type 

maps for the dry season using remote sensing image analysis and suggest location-specific suitable 

cropping patterns for sustainable intensification.  

 .  

Materials and Methods: Remote sensing and geospatial modeling tools are being used to assess crops 

and cropping patterns in the High Barind Tract covering 11 upazillas of Chapai Nawabganj, Naogaon 

and Rajshahi districts. In this study, a robust methodology (Fig. 8) is being followed to achieve the 

project goal and objectives. In general, the methodology is separated into four parts: (1) data collection, 

(2) processing and analysis, (3) crop type classification and (4) cropping pattern identification and 

analysis. Geospatial training programs (GTP) from field visits and Sentinel-2A images were used as 

reference data and remote sensing data, respectively. Elevation, soil, rainfall etc. were also used as 

secondary data. Two reconnaissance surveys were conducted in March and July 2019 in the study area 

with a view to identifying potential Unmanned Arial Vehicle (UAV) operational research fields to 

observe pros/cons analytically as per the rules and regulations provided by the Civil Aviation Authority 

of Bangladesh (CAAB) regarding UAV flying. The study aimed at providing high-resolution crop type 

and cropping pattern maps for the study area from satellite imagery. Historical land use/cover change 

analysis at a time lapse of every 10 years since 2001 were conducted for dry season cropping practices 

mostly by using Landsat data archives. Sentinel 2 satellite data of recent years were used to assess land 

Fig. 8. Methodological flow chart to study crops and cropping patterns in the Barind Tract by 

remote sensing  
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use at a higher spatio-temporal resolution. Vegetation indices such as, Normalized Difference 

Vegetation Index (NDVI), Enhanced Vegetation Index (EVI) and Global Muscular Vascular Index 

(GMVI) from Landsat archives and Sentinel 2 satellite data until 2018 were downloaded from the 

Google Earth Engine for the entire High Barind Tract using customized codes written in Java Script. 

During July 2020-June 2021, a reconnaissance survey (2nd) was done for UAV flight site selection. 

Necessary ground data were collected as well from the study area to train satellite images for crop type 

mapping. A crop inventory for the entire Barind Tract was prepared according to the methodological 

framework. Six major crops, predominant in the area, were chosen for delineation from satellite image 

classification namely, maize, lentil, mustard, potato, Boro rice and wheat. Twenty-eight cloud-free 

Sentinel 2A images (MSS, level-1C) satellite imagery (10m-spatial and 10 day-temporal resolution) 

were downloaded (https://scihub.copernicus.eu/) for the dry season (October-March) which were 

analyzed using desktop based geospatial software tools and the Google Earth Engine (GEE) platform. 

During the reporting period (July 2021-June 2022), the 6th fieldwork of the project was arranged in the 

pilot study area of Godagari upazila of Rajshahi. Garmin GPS and smartphones were used to collect 

433 GTPs using the KoboCollect app and also 322 geotagged photos. Five field visits were conducted 

in the previous years, and 580 GTPs from the 4th and 5th fieldwork trips during the 2020-2021 dry 

season were classified in this reporting period (2021-2022). These GTPs were split into 70:30 ratios to 

train and validate the crop type classification algorithms. Around 45 Sentinel-2A images were collected 

and processed in GEE to classify crop type maps. The seasonal median (Oct-Mar) was derived in GEE 

and two vegetation indices (NDVI and EVI) were calculated from it. A composite of 12 bands viz., 

visible (VIS), near infrared (NIR), RedEdge, short-wave infrared (SWIR) and vegetation indices was 

generated and five classification schemes were formulated based on different band combinations from 

that composite image (Table 10). Random Forest, classification and regression trees (CART), and 

support vector machine (SVM) classifiers were selected to classify crop types using the training samples 

and composite images in different schemes. The accuracy of the three machine learning algorithms 

(MLA) was validated using overall accuracy (OA), producer accuracy (PA), user accuracy (UA), Kappa 

coefficient and F-score parameters. Based on the validation results, the best MLA was used to classify 

the crop type map and a layout was prepared in ArcGIS 10.8 for scientific visualization. Besides, a 

spatial geodatabase was developed for land suitability assessment.  

Results and Discussion: Crop-specific band reflectance and indices values were investigated before 

the experimental design and classification procedure. In the visible and red-edge spectrum, the crop 

reflectance was found to be very close and not properly distinguishable although Red-Edge 3 and 4 

gave relatively good results. On the other hand, Red-Edge 4 and NIR, except for 2-3 crops, showed 

almost similar reflectance overlapping one another. In SWIR-1 and SWIR-2, all the crops, except rice 

and maize, were better distinguishable. The reflectance spectra for wheat, potato and maize were within 

a very close value range in NDVI but these were better distinguishable in the EVI index. The monthly 

median time-series images were stacked together to make a seasonal composite of the study area. All 

the bands of this Sentinel-2A median composite were resampled to 10 meters using custom JavaScript 

code in GEE. NDVI and EVI as vegetation indices were also derived in the GEE platform to include in 

the classification procedure. Tests were conducted by combining these bands and indices into 5 distinct 

schemes (Table 10) using RF, CART, and SVM algorithms to classify the crop types precisely. Higher  

Table 10. Experimental schemes using different band combinations 

 

Schemes Sentinel-2A Bands Description 

Scheme 1 'B2', 'B3', 'B4', 'B8' VIS. bands + NIR 

Scheme 2 'B2', 'B3', 'B4', 'B8', 'B5', 'B6', 'B7', 'B8A' VIS. bands + NIR + Red-Edge 

Scheme 3 'B2', 'B3', 'B4', 'B8', 'B11', 'B12' VIS. bands + NIR + SWIR 

Scheme 4 'B2', 'B3', 'B4', 'B8', 'NDVI', 'EVI' VIS. bands + NIR + Veg. Indices 

Scheme 5 
'B2', 'B3', 'B4', 'B8', 'B5', 'B6', 'B7', 'B8A', 'B11', 'B12', 

'NDVI', 'EVI' 

VIS. bands + NIR + Red-Edge + 

SWIR + Veg. Indices 
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overall accuracies were found in scheme 5 which included all 10 spectral bands along with two selected 

vegetation indices. Random Forest (0.86) showed the highest accuracy followed by SVM (0.85), and 

CART (0.84). In the case of Kappa coefficients, all MLAs performed better in scheme 5 and RF was 

found to be the best (0.81) algorithm. In scheme 5, rice, wheat, and potato F1 scores were 92, 93, and 

26%. The maximum values for wheat, mustard, and others were 67%, 86%, and 91% in scheme 2, 

followed by lentil (60%) in scheme 3. Thus, scheme 5 in RF was considered the best algorithm to 

classify crop types. The area coverage from the classified crop type map was estimated and compared 

with the DAE dataset (Fig. 9). The MLA (RF) over-estimated area coverage for rice, maize and others 

but under-estimated that for wheat, mustard, potato, and lentil. From remote sensing image processing, 

agro-environmental resources geo-databases were developed for crop type (Fig. 10) and coverage and  

topsoil texture, soil reaction, soil 

consistency, land type, etc. (Fig. 11) which 

will be used for crop suitability 

assessment. 

Conclusions: Classification of agricultural 

lands (crop types) of small-holder farms 

has been challenging in Bangladesh due to 

small plot sizes and huge variability over 

time and space. Remote sensing image 

analysis offers a time- and cost-saving 

mechanism by providing analytical 

algorithms and ground referenced data. 

Geospatial modeling can help suggest 

appropriate cropping patterns with the 

optimum use of available natural resources 

in these vulnerable ecosystems. This 

project addresses the issue of sustainable 

cropping intensification in problematic 

agro-ecologies of Bangladesh like the 

drought stressed agro-ecosystem 

prevailing in the Barind Tract of 

Bangladesh employing remote sensing 

techniques and geospatial modeling. 

Reference data were obtained for rice, lentil, wheat, mustard, maize, potato and other crops in Godagari 

upazila. Rajshahi. Crop mapping was done with these data. Digitization of land use/land cover map 

Fig. 11. Topsoil texture, soil reaction, soil consistency 

and land type maps of Godagari upazila, Rajshahi    

Fig. 10. Classified crop type map of 

Godagari upazila, Rajshahi for the dry 

season of 2021-22 

Fig.9. Comparison of area coverage by different crops 

in Godagari upazila of Rajshahi between DAE data 

and classified map   
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(1:1000) of the study area is in progress. From remote sensing image processing, agro-environmental 

resources geo-databases were developed, including topsoil texture, soil reaction, water bodies, soil 

consistency, land type, etc. which will be used for crop suitability assessment.  

8. Project Code and Title: TF 65-C/19. Post-harvest management, processing and 

marketing of jackfruits for loss reduction and value addition  

Implementing Organizations: Bangladesh Agricultural Research Institute (BARI), Gazipur and the 

NGO, New Vision Solutions Limited (NVSL), Dhaka    

Principal Investigator: Dr. Md. Miaruddin/Dr. Md. Golam Ferdous Chowdhury, Post-Harvest 

Technology Division, BARI, Gazipur  

Locations: BARI, Gazipur and 14 upazilas of 8 districts of Dhaka, Chattogram, Rajshahi and 

Mymensingh divisions  

Total budget: Tk 248.68 lakh 

Duration: May 2019 to July, 2022  

Introduction: Jackfruit (Artocarpus heterophyllus Lam.), the national fruit, is one of the most 

common, important and delicious fruits in Bangladesh. Ripe jackfruit is highly nutritious its pulp and 

seeds both being rich sources of carbohydrate, vitamins and minerals. . Also, green jackfruit is popular 

in Bangladesh as a delicious vegetable. Jackfruit cultivation and marketing provide good livelihood 

opportunities for the rural people of Bangladesh. However, because of a lack of post-harvest processing 

and management technologies, a staggering 30-35% loss of jackfruit occurs which costs about Tk. 500 

crore per annum. With improved post-harvest management and processing technologies to produce 

canned fruit, dried fruit and pulp, jackfruit jam, dehydrated jackfruit chips etc. and sound marketing this 

national fruit of Bangladesh can contribute significantly to the improvement of food security and 

income generation for the people and export earnings for the country.  

Objective: To develop improved methods of post-harvest management and processing technologies 

to produce assorted food items from jackfruit and devise strategies and develop a sustainable grower 

business model and strategic marketing plans for both fresh and processed jackfruit products. 

Materials and Methods: Earlier, a baseline survey was conducted to evaluate the present status of 

jackfruit production, postharvest management and processing. Immature jackfruit (6-7 weeks) was 

considered for fresh-cut, ready-to-cook, frozen and pickles and matured Gala type jackfruits were used 

for processing fresh-cut, jam and leather. Similarly, matured Khaja type jackfruits (golden yellow flesh) 

were utilized to prepare dehydrated chips and seed powder. Besides, nutritional quality parameters such 

as, contents of minerals, vitamins, bioactive compounds were determined, antioxidant activities were 

studied and sensory evaluation during storage was done. For storing and marketing of jackfruit products, 

two packets were designed and fabricated. For evaluation of marketing strategies, NVSL conducted 

several surveys in the project areas. Consumer surveys were conducted using two survey tools such as 

face-to-face (F2F) interviews and focus group discussions (FDG) in Dhaka, Rajshahi and Chattogram 

divisions and personal observations of the team members to develop market and value chain of jackfruit. 

Promotional, awareness creation and motivational activities were conducted at 40 different locations 

through appraising audiences about the health benefits of jackfruit and disseminating information on 

jackfruit processing techniques in Dhaka, Chattogram, Rajshahi, Mymensingh and Rangpur regions and 

parts of three other districts (Khagrachari, Tangail, and Gazipur).  
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Results and discussion: Several 

value-added jackfruit products such 

as, fresh-cut, jam, dehydrated, 

freeze dried, vacuum fried chips, 

leather, ready to cook products, 

pickles, frozen, seed powder and 

roasted seed were prepared and 

packets (63-65 µm thick for four 

layers including print ink, 19-21 

mm long and 15.5-16.5 mm wide) 

for their marketing were designed 

and fabricated (Fig. 12 and 13). 

These products exhibited good 

nutritional quality with 

considerable amounts of different 

bioactive compounds like total 

phenols, carotenoids, beta-carotene, 

ascorbic acid and significant 

antioxidant activity. Furthermore, 

consumersô perception indicated an 

excellent sensory quality of the 

processed products. Low-temperature 

storage (3-6oC) of fresh-cut tender 

jackfruit prolonged the shelf life (3 

days) and improved edibility. Fresh-

cut ripe jackfruit prepared using 0.6% 

CaCl2 could be stored for up to 6 days 

by maintaining a temperature of 

2±1oC. . Jackfruit jam prepared using 

10% lemon juice showed high 

nutritional quality and sensory 

acceptance. The sugar concentration 

of 50o brix was found to be the best 

option for preparing dehydrated 

jackfruit. Lemon juice (7-10%, v/w) could be added to jackfruit pulp during preparation of leather (Fig. 

24), which could boost up different nutritional compounds. Freeze drying at -56oC and cabinet drying 

at 60oC maintained good nutritional quality of jackfruit seed powder retaining its bioactive compounds 

and antioxidant properties. Frying at 110ºC for 25 minutes and at 120ºC for 20 minutes made good 

quality jackfruit chips with adequate nutritional and sensory properties. Tender jackfruit pretreated with 

0.3% citric acid (CA) + 0.3% potassium metabisulfide (KMS) +1% CaCl2, 0.3% arachidonic acid (AA) 

+ 0.3% KMS + 1% CaCl2, and 0.3% AA + 0.3% KMS + 0.3% CA+1% CaCl2 could be stored in a 

frozen condition (-10oC) for longer storage (>6 months) without appreciable quality change. Raw 

jackfruit chips coated with 10% maltodextrin and dried in a freeze-drier could be stored with acceptable 

quality. Jackfruit seed roasted in a vacuum fryer boosted its overall acceptance by the consumers.  

 

Post-harvest losses of jackfruit were obsereved to be as high as 40-45%.  Eight farmers groups, 

entrepreneurs and small and mid-size enterprises (SMEs) at eight locations in the project areas were 

formed. BARI and NVSL jointly provided hands on training to 16 batches (20 participants/batch) of 

small and medium scale processors and entrepreneurs from the project areas for the preparation and 

marketing of jackfruit products. Different promotional and motivational activities were conducted to 

highlight the health benefits of jackfruit and promote post-harvest processing of jackfruit. Sixteen 

entrepreneurs from different project areas prepared jackfruit products and sold to consumers during the 

Fig. 12. Steps in the preparation of freeze dried jackfruit 

chips  

 

Fig. 13. Fabricated packets for marketing jackfruit chips  
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promotional activities of the project. 

Successes came from Meena Bazar, a chain 

superstore, and weekend óKrisoker Bazarô 

in the Dhaka city. Besides, many consumers 

in Dhaka, Chattogram (Fig. 14), Cumilla, 

Tangail, Mymensingh and Khagrachari 

purchased assorted jackfruit products from 

the trained jackfruit entrepreneurs. 

Information was also disseminated through 

print and electronic media. Four regional 

workshops were conducted in Rajshahi, 

Mymensingh, Chattogram and Khagrachari 

participated in by farmers, traders, SMEs, 

different government and non-government 

organizations for initiating and 

strengthening marketing and technology 

transfer. In addition, certain export market explorations were successfully done through sending 

jackfruit product samples to USA, Germany, Middle East etc. Different feedbacks and suggestions such 

as superior quality packaging, strong supply chain management to ensure continuous supply, quality 

control etc. were received in respect of improving jackfruit products and their marketing.  

 

Conclusions:   The project work revealed that, with improved postharvest management and processing 

technologies, good quality, delicious and nutritious value-added products like canned fruit, dried fruit 

and pulp, jam, chips etc. can be prepared from jackfruit, the national fruit of Bangladesh. This can 

reduce jackfruit wastage which is presently as high as 40% of the total production, and contribute to the 

improvement of food security and income generation for the people and export earnings for the country. 

The project team worked for improving the supply chain efficiency and creating market linkages among 

jackfruit growers, traders, local manufacturers and exporters, and is currently engaged in work with 

entrepreneurs encouraging them to diversify jackfruit products and explore marketing opportunities so 

that they can do business round the year.  

 

4.1.2 CGP 4th Call 

4.1.2A Ongoing Projects  

9. Project Code and Title: TF 68-C/20. Molecular characterization of biovars of Ralstonia 

solanacearum, the causal agent of bacterial wilt of solanaceous crops and integrated management 

of the disease 

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur 

Principal Investigator:  Dr. Mafruha Afroz, Senior Scientific Officer (Plant Pathology), Horticulture 

Research Center (HRC), BARI, Gazipur 

Locations: HRC, BAI, Gazpur, Tuber Crop Research (TCRC) Sub-Center, BARI, Seujgari, Bogura 

and Agricultural Research Station, BARI, Thakurgaon 

Budget: Tk. 80.00 lakh  

Duration: December 2020 to December 2023 

Introduction:  Ralstonia solanacearum, the causal agent of bacterial wilt (BW), is an economically 

devastating pathogen of solanaceous vegetable crops worldwide. The most severely affected crops are 

chili, eggplant, potato, tomato and groundnut. If the bacterial pathogen attacks at an early stage of the 

crop, yield is reduced drastically. Bacterial wilt in especially eggplant and tomato may affect food 

Fig. 14. Jackfruit product exhibition in a super shop 

Chattogram in March 2022 
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security in Bangladesh as these vegetables are widely consumed in the country. Conservative estimates 

of yield loss due to bacterial wilt in eggplant are around 30%, but sometimes 100% yield loss may occur 

if the crop is grown in a previously BW infected field. In Bangladesh, previously some integrated 

disease management (IDM) recommendations against BW were made, but they are no more popular 

now. This project is designed to test new IDM measures involving biological control.  

Objective: To asses the occurrence and severity of the bacterial wilt disease of eggplant and tomato in 

Bangladesh, molecular characterization of biovars of R. solanacerum and to develop an IDM package 

to control the disease.  

Materials and Methods: A comprehensive survey was conducted during July-June, 2021-2022 in three 

districts, Thakurgaon, Bogura and Gazipur, to record the incidence and severity of BW of eggplant and 

tomato. In each field, 5 to 10 spots depending on the area of the crop were selected randomly. Data on 

area surveyed, variety grown, wilt incidence (%), etc. were recorded. Samples of wilt infected plant 

samples of eggplant and tomato (110 samples) were collected from the three districts during January-

May 2021 and another 50 wilt infected plant samples of eggplant and tomato were collected in July-

June 2021-22. Biochemical and physiological tests were performed for the identification of R. 

solanacearum isolates from eggplant, tomato, chili and potato following standard procedures. For 

biovar determination, isolates of R. solanacearum were grouped into three classes based on their 

capability to utilize three disaccharides (sucrose, lactose and maltose) and three sugar alcohols 

(mannitol, sorbitol and dulcitol). Aqueous solutions (10%) of cellobiose, maltose, lactose, dulcitol, 

mannitol and sorbitol were prepared and autoclaved at 110°C for 20 minutes. Fifty-five eggplant and 

18 tomato accessions were evaluated during 2021-2022 for resistance against R. solanacearum under 

artificially inoculated conditions. Experiments on management of BW of eggplant and tomato were 

conducted using cultural practices, chemicals and biological agents as the treatments. Cultural practices 

tested were application of biochar @ 2 t/ha and t/ha, rice ash @ 2t/ha and burning of rice husk in the 

field. For chemical control of BW the treatments used were, (i) stable bleaching powder, (ii) bleaching 

powder, (iii) Ulka 35SC, (iv) Timsen-TM, (v) Sunvit 50W, (vi) Bactaf 50EC, (vii) Bactroban 20 WP 

and (viii) Sunpuma 54 WP. The four biological agents tested against BW were, Pseudomonas spp. 1, 

Pseudomonas spp. 2, Bacillus spp. 38 and Bacillus spp. 18.  

Results and Discussion: In the July-June, 2021-2022 survey, the most serious BW incidence, ranging 

1.0-40.0%, of eggplant was found in Shahjahanpur upazila of Bogura (Table 11). No disease was 

recorded in Baliadangi upazila of Thakurgaon. In case of tomato (Table 11), maximum BW incidence 

(5-6%) was found in Shahjahanpur upazila of Bogura, and the least affected plants (0-1%) were found 

in Thakurgaon Sadar upazila. 

The R. solanacearum (Rs) isolates were 

cultured in tetrazolium chloride (TZC) 

media.  Ninety-four isolates from 

eggplant, 29 from tomato, 19 from chili 

and 1 from potato were identified as 

virulent. During January-May, 2022, 35 

isolates of Rs from 40 wilted samples were 

collected and preserved at 28ºC for future 

studies.   Seventy-six isolates of out 94 

from eggplant, 20 out of 29 from tomato, 

11 out of 19 from chili and 1 isolate of 

potato showed a strong positive reaction to 

urease.  

Among the isolates 93.62% were Biovar 

III, 1.42% were Biovar II and 4.96% were variable in utilization of disaccharides and hexose alcohols 

and were not classified as a Biovar. 

Table 11. Incidences of bacterial wilt of eggplant and 

tomato in three major districts , 2021 2022 
District  Upazila Area 

(ha) 

Incidence (%) 

Eggplant 

Thakurgaon Thakurgaon 

Sadar 

1.31 Range Mean 

Bogura 
Baliadangi 0.18 2.00-20.00 12.1 

Shahjahanpur 0.48 0.0 0.0 

 Sherpur 0.80 1.00-40.00 12.75 

Total  2.77 0.00-25.00 3.69 

Tomato 
Thakurgaon Sadar 0.21 0.0-1.0 0.33 

Bogura Shahjahanpur 0.30 5.0-6.0 5.55 

Gazipur Sadar  0.51 0.0-2.73 0.38 

Total  1.02   
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Among 55 eggplant genotypes, 36 were graded as resistant, 15 moderately as resistant and 2 as 

moderately susceptible reaction to Rs. Among 18 tomato accessions, 16 were resistant. 2 moderately 

resistant to Rs. 

All the cultural practices reduced BW 

incidence in eggplant in Bogura, the most 

effective being burning of rice husk followed 

by biochar @ 3t/ha, 2t/ha and rice ash @ 2t/ha 

in that order. Similar results were found for 

tomato at TCRSC, Bogura and in farmerôs 

fields. Among the chemical treatments for 

eggplant, stable bleaching powder most 

effectively reduced BW followed by Sunvit, 

bleaching powder, Timsen, Ulka and Bactaf. 

Similar results were found for tomato at 

TCRSC, Bogura, ARS, Thakurgaon and in 

farmersô fields (Fig. 15). In Bogura, the 

biological agents were also effective in 

suppressing BW in eggplant, the most 

effective among them being Pseudomonas 

spp. 1 followed by Bacillus spp. 38, Bacillus spp. 18 and Pseudomonas spp. 2. Similar results were 

found in case of tomato in both Bogura and Gazipur.  

Conclusions: This project studied the incidence of bacterial wilt (BW) which, in field surveys, was 

found to be a serious disease of eggplant and tomato. As high as 40% BW infection in eggplant and 6% 

in tomato were observed. Thirty-five isolates of the causal pathogen, Ralstonia solanacearum, were 

collected and preserved for future studies. Thirty-six genotypes of of eggplant and sixteen of tomato 

showed resistance to BW in germplasm screening tests. Cultural practices like burning of rice husk and 

application of biochar, @3t/ha, treating with the chemical stable bleaching powder @ 25kg/ha and 

Bacillus sp. 38 as a bio-control were found to be effective in controlling BW.  

10. Project Code and Title: TF 69-C/20. Adaption, validation, multiplication and maintenance of 

lilium genotypes in Bangladesh 

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur 

Principal Investigator:  Dr. Farjana Nasrin Khan, Floriculture Division, Horticulture Research Center 

(HRC), BARI, Gazipur 

Locations: Dhaka (Savar), Gazipur (Gazipur Sadar), Rangpur (Rangpur Sadar), Jashore (Jhikargacha) 

 

Budget: Tk. 116 lakh   

Duration: December 2020 to November 2023 

 

Introduction: Lilium is a new exotic flower crop in Bangladesh which is recently being imported to 

meet user demand. Considering the local demand and profitability, farmers are much interested in 

cultivating this flower, but due to unavailability of lilium bulbs, commercial cultivation could not begin 

yet. On-farm validation, demonstration and dissemination of proven technologies of lilium flower 

production are necessary. Moreover, technologies need to be standardized for multiplication of lilium 

bulbs. Besides, bulb preservation and maintenance are important issues for the continuation of lilium 

cultivation. BARI has developed lilium technologies which require dissemination.Simultaneously, 

research should be carried out for standardizing the multiplication methods of lilium bulbs and facilities 

should be developed for flower production in the future.  

Fig. 15. Field experiment on management of 

bacterial wilt in tomato with chemicals  
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Objective: To validate and disseminate developed technologies of lilium flower production and bulb 

preservation among growers.   

 

Materials and Methods: On-station field, laboratory, green house research and demonstration trials 

are being carried out. A cold room (temperature -20o C, RH 80-90%) with pre-cooling facilities was 

developed. Five experiments and 8 field demonstrations were conducted during 2021-22. For 

demonstrations, farmers were selected at four locations, Gazipur (Pajulia and Kanaia), Savar (Shympur, 

Birulia and Bagnibari, Birulia), Rangpur (Kamarpara and Goalu) and Jashore (Panisara, Jhikorgacha). 

TOT and farmerôs training were arranged as per the proposal. Five experiments were conducted: (1) 

collection, evaluation and maintenance of lilium-- 42 genotypes were collected along with BARI 

Lilium-1 and BARI Lilium-2 as checks which were planted in a UV polyfilm structured shade house 

and an agro shade net house in the 3rd week of November, 2021,  (2) bulb production of lilium from 

bulblets as influenced by growing media with 7 substrate combinations, i.e., T1: sand, T2: sawdust, T3: 

cocodust, T4: sand + sawdust (1:1), T5: sand + cocodust (1:1), T6: sawdust + cocodust (1:1) and T7: sand 

+ sawdust + cocodust (1:1:1) were used as treatments; outer scales of bulb from Lil-001 were used in 

this study, (3) effect of management practices where removal of spikes/no spike removal was one factor 

and the other factor comprised three bulb sizes (big=3.1-3.7cm, medium=2.4-3.0 and small=1.8-2.4cm); 

bulbs of BARI Lilium-1 were used in this experiment, (4) influence of planting dates on the production 

of Asiatic lilium with 10 different planting dates between 01 October 2021 and 15 February 2022 with 

15-day intervals and ended on 15 February, 2022; BARI Lilium-1 was the test varierty, (5) effect of 

bulblet size and planting depth on the bulb production of lilium from bulblet where one factor was 

different depth (3 cm, 6 cm and 9 cm) and the other factor was bulblet size (small=12-14 mm, 

medium=15-17 mm and large=27-30 mm). In these experiments qualitative and quantitative parameters 

of lilium were observed and recorded.  

 

Results and Discussion: Lilium genotypes 

showed a wide variation in all qualitative and 

quantitative parameters studied. Thirty 

attractive colors (Fig. 16) and two flower sizes 

and shapes representative of the Asiatic lilium 

and Oriental lilium were found. The Oriental 

type lilium had a strong scent whereas the 

Asiatic liliun had no fragrance. The 42 

genotypes varied widely in vegetative and 

flowering characteristics like plant height 

(10.2-82.9 cm with a mean of 56.6 cm), 

number of leaves per plant (24-80 with a mean 

of 55/plant), days to bud initiation (26 to 82 d 

with a mean of 37 d)), bud length (5.0-13.3 cm 

with a mean of 10.1 cm) and bud diameter (2-

3.6 cm with a mea of 3.0 cm). Among the genotypes 

studied, 36 germplasm were found to be suitable for 

cut flower culture and 6 for pot culture.  

 

The treatment T1 (sand) gave the highest sprouting 

percentage after 7 days of storage (Fig. 17) while T4 

(sand + sawdust) gave the best results in terms of 

bulblet production (Table 12).   

 

 

 

 

 

Fig. 16. Bright yellow lilium bloom  

Fig. 17. Percentage of sprouting and root 

initiation after 7 days in different media  
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Large sized lilium bulbs 

combined with removal of 

spikes gave very good 

results in respect of quality 

lilium bulb production as 

well as flower production 

(Table 13). Removal of 

spikes may be 

recommended for 

producing quality bulbs and 

flowers of lilium using 

small, medium and large 

sized lilium bulbs. Lilium 

bulbs planted on November 

15 and December 01 

performed better, but these 

can be planted up to 15  

February for extending the flowing time in the market. 

This is the result of first year. For final conclusion this 

experiment should be continued. Large lilium bulblets 

planted 6 cm deep gave good results in respect of 

quality bulb production (Table 14). Farmers 

participated in large numbers in field demonstrations 

of two new lilium varieties, BARI lilium-1 and BARI 

lilium-2, in Gazipur, Dhaka (Savar), Jashore and 

Rangpur. In these demonstrations, the yield of BARI 

lilium-1 was 360-370 florets/ha and that of BARI 

lilium-2 was 340-350 florets/ha. The farmers closely 

observed the growth and yield of lilium and expressed 

their keen interest in cultivating the new lilium 

varieties for high yield and good quality that have the 

prospect of higher profits.  

 

 

 

Table 12. Combined effect of variety and media on growth of lilium scales 

 

Treatment  Leaf 

no./scale 

Leaf 

length 

(cm) 

Leaf 

width 

(cm) 

Bulblet 

no./scale 

Bulblet  

wt./scale  

(g) 

Bulblet 

size 

(mm) 

Root 

length 

(cm) 

T1 0.5 4.0 0.25 2.5 2.99 10.80 4.3ab 

T2 0.0 0.0 0.0 1.5 1.78 9.90 2.46abc 

T3 1.0 5.0 0.4 2.5 2.92 11.20 1.87bc 

T4 0.0 0.0 0.0 3.5 4.20 11.90 4.01abc 

T5 1.5 4.5 0.3 2.5 3.27 10.77 1.63c 

T6 0.5 4.0 0.25 1.5 1.86 10.14 4.62a 

T7 0.0 0.0 0.0 1.5 2.24 9.62 3.91abc 

Significance 

level  

NS NS NS NS NS NS *  

CV (%) 195.18 185.27 186.0 24.14 21.92 6.12 18.90 

*= Significant at 5% level 

T1: sand, T2: sawdust T3: cocodust, T4: sand + sawdust (1:1), T5: Sand + cocodust (1:1), T6: sawdust + 

cocodust (1:1) and T7: sand + sawdust + cocodust (1:1:1) 

 

Table 13. Bulb and bulblet production as influenced by the 

combined effect of non-removal or removal of spikes and bulb size 

 

Treat Bulb no./ 

plant 

Single 

bulb wt.  

(g) 

Bulb 

diameter  

(cm) 

Bulblet 

no./ 

plant 

Bulblet 

wt./plant  

(g) 

T1 S1 1.42 25.53 4.29 1.52 6.50 

T1 S2 1.25 21.0 3.79 1.42 4.33 

T1 S3 1.0 17.85 3.12 0.89 2.37 

T2 S1 1.60 30.06 5.04 2.45 9.33 

T2 S2 1.43 25.75 4.55 1.57 6.83 

T2 S3 1.19 22.25 3.83 1.42 4.49 

Sig. level  NS NS NS *  NS 

CV (%) 9.03 6.61 5.41 13.37 20.40 

T1 = without removing of spikes, T2 = removal of spikes, S1 = large 

bulb, S2 = medium bulb, S3= small bulb; * Significant at 1% level, NS 

= not significant 

Table 14. Effect of bulblet size and planting 

depth on lilium bulb characteristics 

Bulblet 

no./plant 

Wt. of 5 

bulblets (g) 

Bulblet 

diameter (cm) 

1.8 0.22 3.59 

1.7 0.20 2.86 

2 0.20 3.15 

3.5 0.24 3.80 

4.3 0.23 3.00 

5.4 0.42 3.67 

1.5 0.11 3.74 

1.7 0.11 2.98 

1.8 0.16 2.79 

25.46 43.53 12.42 

D1 = 3 cm, D2 = 6 cm, D2 = 9 cm, S1 = small (12-

14 mm), S2 = medium (15-17 mm), S3= large 

(12-14 mm) 
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Conclusions: A large amount of lilium germplasm has been collected from various sources which are 

very attractive in color and are also promising as cut flowers. Some of the genotypes may be promising 

as new lilium varieties. A combination of sand and sawdust media in equal proportions was found to 

perform well for lilium bulb production through scaling. Removal of spikes was found to be a good 

management practice for producing quality bulbs and flowers. Liliu m production can be extended 

through proper planting dates and management practices.  

11. Project Code and Title: TF 70-C/20. Technology development for lisianthus (Eustoma 

grandiflorum) production and its varietal improvement for flower industry development in 

Bangladesh 

Implementing Organization: Sher-e-Bangla Agricultural University (SAU), Sher-e-Bangla Nagar, 

Dhaka 

Principal Investigator:  Dr. A F M Jamal Uddin, Department of Horticulture, SAU  

Locations: SAU  

 

Budget: Tk. 76 lakh   

Duration: December 2020 to November 2023 

 

Introduction:  Flower farming in Bangladesh on a commercial basis is a new venture and it is expanding 

with time with a flourishing business. Currently, different varieties of flowers are being cultivated in 

12,000 ha of land in the country. However, Bangladeshi farmers are producing very common cut 

flowers like rose, tuberose, gladiolus, gerbera, marigold and some orchids. The demand for new cut 

flowers that can be produced throughout the year is increasing. Lisianthus/Nandini (Eustoma 

grandiflorum) may be grown as a summer season cut flower, it can help meet the demand of cut flowers 

in Bangladesh and may also become a new, non-traditional export commodity for the country. 

Lisianthus seedling production from seeds is difficult, lack of proper management techniques hinders 

production. Technologies for production and improvement of colors need to be developed. The project 

was designed to work on sustainable technology development for quality lisianthus seedling production 

using light spectra for emergence and growth of lisianthus cultivars.  

Objective: Varietal improvement, sustainable production technology development for lisianthus 

production in Bangladesh and technology dissemination  

 

Materials and Methods: An experiment was conducted in a controlled growth room at the Horticulture 

Innovation Laboratory (Plant Factory), Department of Horticulture, SAU, Dhaka. The study comprised 

three different LED light spectra: white LED (W), blue LED (B), red LED (R) and four lisianthus 

cultivars: Arena Type 1 pure white (V1), Double III pure white (V2), Arena Type I Light pink (V3), 

Super Magic Type Blue (V4). Coco pellets were used as growing media which had an EC of about 0.5 

dS/m and a pH of 6.5. Seed trays were kept in the Plant Factory where temperature was maintained at 

20o C ensuring light for 16 hours of the day. Data were collected on days to 80% germination, days to 

reach 80% of 4-leaf stage, seedling height, root length, leaf length, leaf number, number of roots, leaf 

width, rosetting and survival %. Controlled growth rooms were used to produce the lisianthus seedlings 

using conventional methods and tissue culture techniques. Several field trials were conducted to develop 

technology for commercial production of lisianthus. A series of experiments (nutrient management, 

mulch, pruning/pinching, irrigation management, light intensity requirement etc.) were conducted. 

Lisianthus petals from fully open flowers were collected and analyzed. Colors were analyzed by a 

CIELab colorimeter. Characterization of petals was done to determine the variant relationship of 

lisianthus and its vase life. For mutation breeding lisianthus seeds were treated with different 

concentrations of the chemical mutagen, EMS (ethyl methane sulfonate) for 18 hours with gentle 

shaking. Then, the seeds were extensively washed with water, dried and sown in seed trays. The 

germination% was recorded and then the genetic variation was evaluated under growing conditions. For 
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somatic hybridization, flowers of different colors were first hand crossed within with one another, the 

immature flower stigma and anther were then taken together during crossing for viable embryo. Crossed 

flowers were marked for seed production and observation of color variation. Protoplast fusion was 

carried out in vitro. Different color variants were used together for protoplast fusion by the electro 

fusion technique. Fused protoplast cells were cultured in MS (Murashige and Skoog) medium for new 

shoot. Shoots were sub-cultured for new plants in vitro.   

A field experiment was conducted at the horticulture farm of SAU, Dhaka to study the effect of N doses 

and spacing on the growth and flowering of lisianthus (variety-SAU Blue Nandini). Nitrogen doses viz. 

N1=225 kg/ha (BARI recommended for marigold), N2= 250 kg/ha, N3= 275 kg/ha and spacing viz.  S1 

(30 cm x 15 cm), S2 (30 cm x 20 cm) and S3 (30 cm x 25 cm) were used in this experiment. Data on 

different growth parameters, flower yield and quality attributes were recorded. In another field 

experiment, the effect of copper-based zinc nano fertilizer (foliar application) on lisianthus was 

evaluated; copper-based zinc nano fertilizer application with different concentrations in: Zn0 (control; 

no nano fertilizer application), Zn1 (1ml/L foliar spray), Zn2 (2ml/L foliar spray) were used in this 

experiment. Data on different physiological growth parameters and flower yield attributes were 

collected.  Responses of lisianthus to the application of boron (B), calcium (Ca) and zinc (Zn) in terms 

of growth and flowering were studied in an experiment; the treatments were control), B, Ca, Zn, B+Ca, 

B+Zn, Ca+Zn and B+Ca+Zn. In another experiment, the influence of thiourea concentrations and 

application frequency on the growth and yield of light pink lisianthus (Eustoma grandiflorum) was 

studied. Thiourea concentrations viz., C1: 500 ppm, C2:1000 ppm, C3:1500 ppm and application 

frequency, T0: control (no thiourea), T1: single application, T2: twice application twice were used in 

this experiment.  

Results and Discussion: 

Light spectra 

significantly influenced 

lisianthus growth and 

development (Table 15 

and Fig. 18). Under white 

LED light, 15 d (days) 

were needed for 80% 

germination. A period of 

34 d was needed to reach 

the stage of 80% 4-leaf 

plants, 4.4 cm seedling 

height, 3.8 cm root 

length, 2.2 cm leaf length, 

10 leaves/plant, 12 roots/plant, 0.9 

cm leaf width and 9.5% rosetting 

(Table 15). At this stage the 

survival rate was 89.7% (Table 15). 

These parameters were 80% 

germination at 14 d, and   80% 4-

leaf plants, 3.9 cm, 3.5 cm, 1.9 cm, 

8.3, 9.7, 0.9 cm, 10.1% and 86.5%, 

respectively, at 39 d under blue 

LED light (Table 15). The 

parameters were recorded as 80% 

germination at 11 d, and  80% 4-

leaf plants, 4.5 cm, 10.2, 2.2 cm, 

1.0 cm, 11.3, 3.9 cm, 7.4% and 

91.9%, respectively, at 35 d under 

red LED light (Table 15).   

Table 15. Effect of light spectrum on days to 80% seed germination, days 

to reach 4-leaf stage, survival rate, resetting rate and height of lisianthus 

seedlings 

Treat 
Days to 80% 

germination 

Days to 

2-pair 

leaves 

Survival 

rate (%) 

Rosetting 

rate (%) 

Seedling 

height  

(cm) 

White 

LED 

15.4 a 34.2 c 89.7 b 9.5 b 4.4 a 

Blue LED 14.8 a 39.6 a 86.6 c 10.1 a 3.9 b  

Red LED 11.2 b 35.8 b 91.9 a 7.4 c 4.5 a 

LSD 0.63 1.09 1.22 0.56 0.27 

Fig.18. Effect of light spectra on lisianthus seedling growth 
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Among the lisianthus cultivars, days needed for 80% germination were found to be 13.9, 13.8, 13.6, 

14.1 d, days to 4-leaf stage, 36.6, 36.7, 35.8, 37.2 d, survive rates of 89.1, 88.9, 90.6, 89.1%, rosetting 

rates of 9.2, 9.3, 8.7, 8.8%, seedling heights of 4.2, 4.1, 5.0, 3.8 cm, leaf numbers, 9.6, 10.0, 10.2, 

8.4/plant, leaf lengths of 2.0, 2.1, 2.4, 1.9 cm), leaf widths of 1.0, 0.9,  0.8, 1.1 cm, root numbers, 10.2, 

11.6, 12.1, 10.3/plant and root lengths of 3.6, 3.6, 3.9, 3.8 cm were recorded for Arena Type 1 pure 

white, Double III pure white, Arena Type I Light pink, Super Magic Type Blue, respectively. 

 

Nitrogen doses, spacing and their combinations markedly influenced the growth and flowering of 

lisianthus. The maximum stem number (5.8/plant), peduncle length (13.4 cm), flower head diameter 

(6.2 cm), flower number (42.6/plant), petal number/flower (19.8) were achieved with N3 (275 kg/ha) 

and the minimum with N1 (225 kg/ha). Among different spacing, wider spacing (30 cm x 25 cm) gave 

better results in terms of stem number (6.5/plant), stem length (58.4 cm), flower head diameter (6.0 cm) 

and flower per plant (42.3) than that with a spacing of either 30 cm x 15 cm or 30 cm x 20 cm. A 

combination of higher N and wider spacing gave the best results in terms of flower number per plant 

(55.3/plant) whereas a low N-

close spacing combination 

performed poorly with a 

flower number/plant of only 

14.6.  

 

Foliar spray of the copper-

based nano Zn fertilizer  

@2ml/L  performed well (Fig. 

19) in respect of plant height 

(78.8 cm), number of leaves 

(104.3), SPAD value (56.7), 

stem diameter (5.4 mm) and 

stem length (56.8cm) which 

promoted flowering almost 10 

d earlier, increased flower 

yield and prolonged vase life 

of the flower compared with 

control (no nano 

fertilizer).  

The application of 

Ca, Zn and B singly 

or in combinations 

impacted liasianthus 

growth which in turn 

influenced the 

flower size (Fig. 20). 

The maximum plant 

height (79.1 cm), 

stem length (42.7 

cm), peduncle 

height (12 cm), stem 

diameter (6.23 mm), 

SPAD value (60.93) 

and 100% rosette 

free plants were 

found in the Ca 

treated plants. The application of Zn also enhanced stem number/plant (8.9), bud number plant (28.7), 

flower diameter (73.5 mm), and weight/stick (11.9 g) of the lisianthus and decreased the rosetting rate 

(1.6%) compared to control. The combination of B+Ca+Zn performed rather poorly indicating that the 

Fig. 19. Schematic diagram of the influence of copper-based nano 

Zn fertilizer on lisianthus growth  

Fig. 20. Effect of Ca, B and Zn and their combinations on the flower 
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application of Ca or Zn singly would be a good management practice for enhancing lisianthus growth 

and improving flower-related attributes. Thiourea application @ of 1500 ppm twice gave the maximum 

flower yield/plant (37.3) and yield per plot (1116.7).  

 

Conclusions: Morphological characteristics and quality of seedlings of different lisianthus cultivars 

may be affected by the light spectrum, the red light spectrum appearing to be generally better. 

Combining morphological measurements with a suitable measure of physiological quality could lead 

to improved transplanting performance. Using LED light to improve plant growth in controlled 

environments may be a viable option. A relatively high N dose and wide spacing, foliar application of 

Cu-based nano Zn fertilizer, application of Ca or Zn singly and using thiourea appeared to be good 

management practices for enhancing growth and improving the flower-related attributes of lisianthus. 

The project work is ongoing to confirm these findings.  

12. Project Code and Title: TF 71-C/20. Sustainable management of blast, sheath blight and 

bacterial blight diseases of rice through nano particles  

 

Principal Investigator:  Dr. Md. Abdul Latif, CSO and Head, Plant Pathology Division (PPD), BRRI, 

Gazipur  

 

Location: PPD, BRRI, Gazipur-1701 

 

Budget: Tk. 39.73 lakh 

 

Duration: December 2020 to December 2023 

 

Introduction:  Blast (Bl), sheath blight (ShB) and bacterial blight (BB) are serious diseases of rice in 

Bangladesh which are, at present, managed mainly by adopting cultural practices and using chemicals 

due to the absence of resistant varieties. Chemicals adversely affect the environment and human health 

which necessitates a search for alternative options. Green methods comprising nanoparticles prepared 

with plant extracts may be a simple, convenient, and eco-friendly option to fight rice diseases. This 

project tests green syntheses of silver (Ag), copper oxide (CuO), zinc oxide (ZnO) and silica (SiO2) 

nano-particles (NPs) as potential tools against the three major rice diseases in Bangladesh. 

 

Objective: Bio-synthesis of nano-particles for the management of three major diseases, Bl, BB and 

ShB, of rice. 

Materials and Methods: Finely washed and air-dried leaves of five plant species (neem, tulsi, 

dholkalmi, bishkatali and marigold) were cut to small pieces and put separately in beakers containing 

300 ml distilled water and boiled for 30 min at 80°C. The plant extracts were cooled and filtered with a 

Whatman No. 1 filter paper. Aliquots (1 ml, 2 ml and 3 ml) of the leaf extracts of neem, tulsi, dholkalmi 

and bishkatali were mixed with 10 ml of 1 mM silver nitrate (AgNO3) the color change was observed. 

The formation of a dark brown color indicated the formation of AgNPs (silver nano-particles). A 15 ml 

aliquot of the dholkalmi leaf extract was mixed with 40 ml of 15mM aqueous copper sulfate 

pentahydrate (CuSO4.5H2O) solution, a change in the color of the precipitate from light green to brown 

indicated copper oxide (CuO) nanoparticle (CuNPs) formation. A 4ml aliquot of the neem leaf extract 

was mixed with 20ml 100mM aqueous solution containing zinc sulfate heptahydrate (ZnSO4ẗ7H2O) 

with vigorous stirring. Then 5 ml NaOH (1M) was added and mixed. A white precipitate of zinc oxide 

(ZnO) nanoparticles (ZnNPs) was formed. Twenty ml of 100 mM sodium metasilicate nonahydrate 

(Na2O3Si.9H2O) was mixed with10 ml of an ethanol extract of tulshi. After aging for an hour, it was 

centrifuged and washed with distilled water to derive silica nanoparticles (SiNPs). Thirty ml of tulshi 

leaf extract was mixed with 60 ml of 0.25 M magnesium nitrate hexahydrate (MgNO3.6H2O) solution 

and the pH was adjusted to 9.31. The mixture was heated at 65°C for 4 hr with vigorous stirring. Gray 

color indicated the formation of magnesium oxide (MgO) nano particles (MgNPs). Sixty ml of marigold 

leaf extract was mixed with 60 ml of 0.5 M solution of potassium sulfate (K2SO4), the pH was adjusted 

to 12.55 and heated at 60°C for 30 minutes. A dark brown color indicated the formation of potassium 
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nano particles (KNPs). The bacterial culture filtrates were treated with 1 mM AgNO3 solution and 

incubated in the dark at 30°C. The biosynthesis of AgNPs was confirmed by visual color change from 

yellow to brown. The AgNPs, CuNPs, ZnNPs, SiNPs, MgNPs and KNPs were characterized using 

spectrophotometry, X-ray diffraction (XRD) and Fourier transform infrared spectroscopy (FTIR) which 

confirmed that all the NPs were withgin the 1-100m size range. An in vitro assay was carried out in the 

potato dextrose agar (PDA) medium to evaluate the antifungal efficacy of the six NPs against R. solani, 

the causal agent of rice sheath blight. Four different concentrations (0.25M, 0.125M, 0.06M and 0.03M) 

of KNPs and CuNPs along with a control (distilled water) were used to evaluate their antibacterial 

activity against Xanthomonas oryzae pv. oryzae. An in vitro assay was carried out on PDA treated with 

800 ppm of AgNPs, ZnNPs and CuNPs to evaluate their antifungal activity against Magnaporthe 

oryzae, the rice blast pathogen.  

 

Results and Discussion: Dried Ag, CuO, ZnO, SiO2, MgO and K nano-particles having antipathogenic 

potentials were preserved in screw-cap tubes.  Then the formation of NPs was examined and confirmed 

by spectrophotometry. The UV-Vis spectra of the biosynthesized Ag, CuO, ZnO, SiO2, MgO and K 

NPs were identified at wavelengths of 415nm, 240nm, 367nm, 265nm, 298 nm and 274 nm, 

respectively.  The XRD peaks at 2ɗ values were found to be characteristic of the FCC (face centered 

cubic) structures of Ag, CuO, ZnO, MgO, K nano particles. The spectrum of SiNPs appeared as a broad 

band at 2ɗ = 23Á in XRD which confirmed the amorphous state of pure SiNPs. The FTIR spectra 

identified alkaloids, polyphenols, flavonoids, terpenoids etc. in the leaf extracts carrying functional 

groups like hydroxyl, carboxyl etc. which caused the bio-reduction of nitrate, sulfate etc. and stabilized 

the NPs.  

Out of the four leaf extract mediated AgNPs, the dholkalmi mediated AgNPs achieved the greatest 

reduction in mycelium growth from control (Fig. 21). Among the the dholkalmi extract mediated 

AgNPs, Ag:D=10:1 (pH10) gave the most significant mycelial growth reduction.  

The green synthesized KNPs and 

CuNPs created growth inhibitory 

zones on the pathogenic bacteria 

X. oryzae pv. Oryzae. After 120 hr 

at the concentration 0.25 M, the 

size of the inhibition zone was 

1.6±0.013 cm, while at 0.125 M 

concentration, the size of the zone 

was 1.2±0.077, at 0.06 M 

concentration, the size of the zone 

was 1.1±0.033 cm and at 0.03 M 

concentration, the size of the zone 

was 0.7±0.033 cm. In vitro results 

also revealed that AgNPs had the 

potential of inhibiting the growth 

of of M. oryzae causing the blast 

disease of rice  

Conclusions: A simple protocol 

for green synthesis of Ag, CuO, 

ZnO, SiO2, MgO and K nano particles (NPs) using neem, dholkolmi and tulshi leaf extracts was 

developed. The NPs were studied and characterized by spectrophotometry, XRD and FTIR 

spectroscopy. The bio-synthesis procedure was found to be efficient in terms of reaction time as well 

as stability of the synthesized NPs which excluded external stabilizers/reducing agents. The NPs were 

found to inhibit the growth of pathogens in vitro causing blast, sheath blight and bacterial blight diseases 

of rice. The bio-synthates could be a competitive alternative to the conventional physical/chemical 

methods used for synthesis of Ag, CuO, ZnO, SiO2, MgO and K and silica nanoparticles. In future 

a b c 

d e f 

Fig. 21. Fungal (R. solani) growth inhibition by Ag NPs in vitro: 

a) fungicide (Amitsar Top), b) AgNO3, c) Ag NPs, d) disease 

control (R. solani), e) leaf extract and f) water 
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research under this project, the bio-synthesized NPs will be field tested for sustainable management of 

serious diseases of rice like blast, sheath blight and bacterial blight.  

13. Project code and title: TF 72-NRM/20: Evaluation of profitable and agro-ecologically suitable 

cropping patterns considering soil fertility for increasing cropping intensity in the northern region of 

Bangladesh 

 

Implementing Organizations: Bangladesh Agricultural University (BAU), Mymensingh and OFRD, 

Rangpur, Bangladesh Agricultural Research Institute (BARI)  

Locations: Rangpur Sadar, Rangpur and Gabtali, Bogura 

 

Coordinator: Dr. A K. M. Zakir Hossain, Professor, BAU  

 

Budget: Tk. 89.00 lakh  

 

Duration: December 2020 to November 2023 

Introduction: Climate change is considerably affecting food security in Bangladesh. Some parts of the 

northern region are experiencing moderate to severe drought during the Kharif season due to climate change.  

The most common cropping pattern in northern Bangaldesh is Boro-fallow-T. Aman. A vast land area remains 

fallow between T. Aman and Boro rice, the fallow period being 75-80 days during November to February. 

There is room for increasing cropping intensity by incorporating short-duration crops like mustard, mungbean, 

potato, maize or Aus rice in the rice based cropping pattern. Soil degradation is also emerging as a problem.  

Farmers need to gradually reduce their dependence on the use of chemical fertilizers to maintain soil fertility. 

Organic fertilizers need to be combined with inorganic fertilizers for increasing the availability of nutrients and 

crop yields. This project attempts to introduce new crops by adjusting the planting times and other management 

options. 

 

Objective: To evaluate cropping patterns using agro-ecologically suitable and profitable crop varieties for 

increasing cropping intensity and maintaining soil fertility in the northern region of Bangladesh. 

Materials and Methods: Four cropping patterns (CP) viz. (i) Boro-fallow-T. Aman (existing and 

control) and new patterns, (ii) mustardïmungbean-T. Aus-T. Aman, (iii) potato-maize-dhaincha- T. 

Aman, (iv) potato/sweet gourd-jute-T. Aman were tested at two locations, Rangpur Sadar (Rangpur) 

and Gabtali (Bogura) in year 1 (2020-21). In year 2 (2021-22) combinations of organic and inorganic 

fertilizers were tested for three selected CP from year 1: (i) recommended doses, i.e., 100% chemical 

fertilizers (CF) according to the BARC Fertilizer Recommendation Guide (FRG 2018), (ii) IPNS 

(integrated plant nutrition)  with STB (soil test based) chemical fertil izers + 5 t/ha cowdung, (iii) IPNS-

STB fertilizers + 3 t/ha vermicompost), (iv) INM (integrated nutrient management) based STB 

fertilizers + 5 t/ha cowdung, (v) INM with STB fertilizers + 3 t/ha vermicompost and (vi) farmersô 

practice (control). In year 3 (2022-23), validation trials of selected cropping patterns with suitable 

packages of organic and inorganic fertilizers will be conducted.  

Results and Discussion: From the first-year trial, it was found that in the Boro rice-fallow-T. Aman 

rice (CP0) cropping pattern, the grain yields of Boro rice and T. Aman rice were 6.20 and 5.05 

t/ha,respectively (Table 16). The total field duration of the cropping pattern was 233 days and the whole 

pattern rice equivalent yield (REY) was 14.10 t/ha. In case of mustard-mungbean-T. Aus-T. Aman 

(CP1) cropping pattern, the seed/grain yields of mustard, mungbean, T. Aus and T. Aman were 1.35, 

0.90, 4.62 and 5.10 t/ha, respectively. The total field duration of CP1 was 324 days. The REY was 18.65 

t/ha which was 32.27% higher than the existing pattern CP0. The alternative pattern CP1 was found to 

be 4.71% less efficient than CP0 in terms of production efficiency. The alternative cropping pattern CP1 

used the land for 88.77% time of the year, whereas the farmersô existing pattern CP0 used the land for 

63.84% of the time of the year. The whole pattern gross margin was higher in the alternative pattern 

CP1 (Tk. 209790/ha) than that in the existing pattern CP0 (Tk. 157550/ha). The MBCR was 2.07 in CP1  
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over CP0. In case of the potato-maize-Sesbania-T. Aman (CP2) cropping pattern, the yields of 

tuber/grain of potato, maize and T. Aman rice were 32.00, 10.80 and 5.40 t/ha, respectively. The total 

field duration of the CP2 was 343 days. The REY was 29.73 t/ha, 

 
 

 

which was 110.85% higher than that in the existing pattern CP0. The production efficiency obtained 

from CP2 was 6.67 kg/ha/d (day). . The alternative pattern CP2 was found to be 43.21% more efficient 

than the existing cropping pattern CP0. Calculations of land use efficiency indicated that CP2 used the 

land for 93.97% time of the year. The whole pattern gross margin was higher in CP2 (Tk. 382460/ha) 

than that in the existing pattern CP0. The MBCR was 2.89 in CP2 over CP0. In case of potato/sweet 

gourd-jute-T. Aman (CP3) cropping pattern, the yields of tuber/fruit/fibre/grain of potato, sweet gourd, 

jute and T. Aman were 32.05, 23.50, 2.61 and 5.05 t/ha, respectively. The total field duration of CP3 

was 332 days. The whole pattern REY was 33.46 t/ha, which was 137.31% higher than that in the 

existing pattern CP0. The production efficiency of CP3 was 100.79 kg/ha/d), higher than that in CP0. 

The alternative pattern CP3 was found to be 66.54% more efficient than the existing cropping pattern 

CP0. Land use efficiency calculations indicated that CP3 used the land for 90.96% time of the year. The 

whole pattern gross margin was higher in CP3 (Tk. 445459/ha) than that in the existing pattern CP0 (Tk. 

157550/ha). The MBCR was 3.09 in CP3 over CP0. Finally, it was observed that potato/sweet gourd-

jute-T. Aman and potato-maize-Sesbania-T. Aman cropping pattern were more profitable and suitable 

than other tested patterns. These cropping patterns were selected for the next yearôs trials.  

 

Activities of the year 2 are ongoing. 

 

Conclusions: Based on the results so far, potato-maize-Sesbania -T. Aman and potato/sweet gourd-

jute-T. Aman cropping patterns were identified as the most profitable and suitable cropping patterns for 

further experimentation. These two patterns are being tested further along with fertilizer combinations.  

14. Project Code and Title: TF 73-NRM/20/402. Increasing crops and soil productivity through 

climate smart conservation technologies (CSCT) in drought and non-traditional areas of 

Bangladesh 

Implementing Organization: Bangladesh Wheat and Maize Research Institute (BWMRI)  

Principal Investigator:  Dr. Md. Ilias Hossain, Principal Scientific Officer and Head, Regional Station, 

BWMRI, Shyampur-6212, Rajshahi  

Location(s): Paba and Godagari upazilas of Rajshahi and Narail Sadar and Lohagora upazilas of Narail  

Budget: Tk. 68 lakh  

Table 16. Comparison of different cropping patterns in terms of productivity and profits  

 

Cropping 

pattern 

Whole pattern 

REY (tha) 

Production 

efficiency  

(kg/ha/d)  

Land use 

efficiency (%) 

Whole pattern 

GM (Tk/ha) 

MBCR 

CP0= Boro-

Fallow-T. Aman 
14.10 60.52 63.84 157550 - 

CP1= Mustard-

Mungbean-T. 

Aus-T. Aman 

18.69 57.67 88.77 209790 2.07 

CP2= Potato-

Maize-Sesbania-

T. Aman 

29.73 86.67 93.97 382460 2.89 

CP3= 

Potato/Sweet 

gourd-Jute-T. 

Aman 

33.46 97.27 94.25 445459 3.09 
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Duration:  December 2020 to November 2023  

Introduction: Climatic variations have a profound effect on agriculture and livelihoods of the rural 

communities of Bangladesh. This effect is more pronounced in the drought prone areas of the country. 

The north-west parts of Rajshahi and Narail districts are different from other parts of the country due 

to their undulating topography having compact and low-fertility soils. Crop production in this region is 

challenging and productivity and cropping intensity have been low compared with other parts of 

Bangladesh. It may be possible to mitigate the adverse effect of climatic variation and increase 

productivity and cropping intensity by climate smart conservation technologies (CSCT) which can 

reduce irrigation water requirement by about 25-30% and production costs by about 60%. This can also 

increase farmersô incomes.  

Objective: Increasing cropping intensity and system productivity and preserving natural resources like 

soil and water, saving energy, fuel, labor, biodiversity in drought prone and non-traditional areas. 

Materials and Methods: The project work consists of (1) establishment of lentil (Zn and Fe enriched 

lentil variety like BARI Moshur 7 or BARI Moshur 8) and mustard (BARI Sarisha 14 and 15) using 

residual soil moisture by zero or relay planting and raised bed systems in Godagari and Paba upazilas 

of  Rajshahi and Sadar and Lohagora upazilas of Narail, (2) validation and upscaling of heat, drought 

and blast resistant wheat (BARI Gom 30, BARI Gom 32, BARI Gom 33 and WMRI Gom 3) and maize 

varieties after T. Aman rice (BRRI dhan71) in the bed planting system using minimum irrigation water 

(6 validation trials in Godagari, Paba, Narail Sadar and Lohagora upazilas in each year), (3) 

establishment of drought tolerant mungbean, sesame, cheena and maize varieties through bed planting 

and power tiller operated seeder (PTOS) system using residual soil moisture in Kharif 1 season, (4) 

establishment of drought tolerant T. Aman rice varieties through the bed planting system (Fig. 22)   

using minimum irrigation water in Kharif II season. Soil moisture regimes of the experimental plots 

were recorded at a 0-15 cm depth at 15-day intervals. Yield and yield component data of different crops 

were recorded and benefit cost ratios (BCR) estimated.  

Results and Discussion: In  the climate smart conservation technology system (CSTCS), cropping 

intensity could be increased as it permitted growing three crops in a year compared with a single crop 

with conventional tillage (CT). This system saved 30-35% irrigation water without sacrif icing yield in 

drought prone areas. The production costs could be cut down by 45-50% or 15000 Tk/ha/year from that 

with farmersô practice (FP) without any yield penalty. System yield increased by 5-10% in T. Aman 

rice, 10-15% in wheat, chickpea and maize, 15-20% in mungbean, cheena, sesame and lentil. The 

average cropping intensity increased by 10-12% through inclusion of mungbean, cheena, maize and 

sesame in drought prone and non-traditional areas of the two districts. CSTCS increased marginal 

farmersô income by 5-7% and improved livelihood in drought prone and non-traditional areas of the 

country.  

 

Fig. 22. Preparation of raised beds (RB) by machine and crop establishment on RB in the climate 

smart conservation technology system (CSTCS) 
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Conclusions: This project deals with climate smart conservation technologies (CSTC) for drought 

prone, less favorable ecosystems of Bangladesh which are essential for increasing cropping intensity, 

system productivity and saving natural resources. There are good opportunities of increasing cropping 

intensity, saving water, reducing production costs and enhancing land productivity and farmersô 

incomes in drought prone and non-traditional areas of the country. Farmers are adopting alternative 

cropping patterns like rice-wheat-mungbean and rice-wheat-sesame as better alternatives to the existing 

cropping patterns, rice-fallow-fallow and rice-wheat-fallow in the study areas in the CSTC system. 

Also, using residue retention in the alternative cropping pattern may improve soil quality.  The CSCT 

system shows promise for improving crop and soil productivity in drought prone areas of Bangladesh.  

15. Project Code and Title: TF74-NRM/20. Field based applied research on "Aquifer Storage and 

Recovery (ASR)" technology for increasing cropping intensity of Bangladesh 

 

Implementing Organizations: Bangladesh University of Engineering and Technology (BUET) and 

Bangladesh Agricultural Development Corporation (BADC) 

Principal Investigator:  Dr. Sara Nowreen, Assistant Professor, Institute of Water and Flood 

Management (IWFM), BUET 

Location: (i) Paba, Rajshahi; (ii) Naldanga, Natore; (iii) Mirzapur, Tangail; (iv) Dacope, Khulna. 

Budget: Tk. 87, 57,000 

Duration:  December 2020 to November 2023  

Introduction:  Aquifer Storage and Recovery (ASR) is a concept of artificial recharge and has recently 

been encouraged in the Bangladesh Delta Plan 2100. India has many success stories of implementing 

ASR for increasing cropping intensity. However, no field-based application has yet been attempted in 

Bangladesh for agricultural purposes. Bore well aquifer type ASR is expected to be a useful innovative 

water management solution for farmers facing drought, water-logged and salinity situations and 

increase cropping intensity in these regions of Bangladesh. ASR may help farmers get rid of water 

logging in their lands in the peak monsoon and post-monsoon periods and access good quality irrigation 

water. ASR may be an added benefit along with a solution for mitigating salinity in the coastal region. 

Objective: To explore the viability of using ASR speed up drainage of excess water and supply post-

monsoon irrigation in drought and saline prone areas of Bangladesh  

Materials and Methods: Forty boreholes (10 at each site) lithology tests were conducted in the 

presence of a geologist (consultant) as part of aquifer testing to delineate the aquifer conditions at the 

trial sites. One aquifer test, i.e., pumping test, was conducted by BADC at the same union of Naldanga 

upazila to assess the overall aquifer geometry and aquifer characteristics that included vertical and 

horizontal hydraulic conductivity, transmissivity, storage coefficient and specific yield. Pipes were 

installed in a total of 8 monitoring wells (at 0 m and 50 m distances from the existing 4 ASR structures) 

to automatically monitor groundwater levels on a regular basis by automated data loggers. Four rain 

gauges were installed at ASR sites to measure precipitation. Water sample were analyzed for standard 

water quality parameters, i.e., alkalinity, chloride, coliform (faecal and total), color, hardness, iron, 

manganese, pH, phosphate, total dissolved solids (TDS), turbidity and electric conductivity (EC) four 

times a year at 90-day intervals. So far, one water cycle of dry season and pre-monsoon hydrochemical 

tests wrere completed at four sites. Along with hydrochemical tests, EC of water of monitoring wells 

and nearby surface waterbodies was monitored at 15-day intervals at Dacope, Khulna. Crop calendars 

and resource maps were prepared through stakeholder workshops. LULC (land use and land cover) 

maps for each site were prepared from satellite imageries. To estimate the infiltration rate (IR), surface 

water was allowed to enter the recharge pit through an entrance pipe of a certain height and the water 

recharge volume was calculated by the falling head method. Back wash through pumping out of clogged 

materials from all ASR wells was done during this reporting period. To improve the performance of 

recharge pits, filtration chambers were reopened for a manual wash of filter materials used in the pit. 
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The water table fluctuation (WTF) method was used to calculate the annual recharge of the study area 

based on the idea that water level rises in shallow aquifers were caused by groundwater recharge 

reaching the water table. 

Results and Discussion: Aquifer maps indicated the presence of a thick aquitard at the top of every 

ASR site. The thinnest (3m) aquitard was observed at Mirzapur and the thickest (39m) at Dacope. On 

the other hand, Naldanga has a thicker aquifer underneath, whereas discontinuous alternative aquifer 

layers are common at the remaning sites.  

The groundwater level receded to beyond 

the suction limit (7.5m) at the 50 m 

distant well of Naldanga (Fig. 23) and at 

0 m and 50 m distant wells of Paba during 

April -May and April-June, respectively. 

However, all other ASR production wells 

were found to be free from this problem. 

Primary data show maximum 

groundwater level variation of 5.1, 2.84, 

2.5, and 4.18 m below the ground surface 

at Naldanga, Dacope, Paba and Mirzapur, 

respectively. Unlike in other parts of the 

Barind region, the selected site at Paba 

showed a low amplitude of the 

hydrograph. On the other hand, the water 

level fluctuation at Naldanaga was 

relatively high. Being located in the coastal region, the Dacope site had a smaller hydrograph amplitude 

with the groundwater level position close to the surface.  

The infiltration rate of 2 L/min in July at Naldanga fell sharply to 0.40, 0.02, and 0.04 L/min in August, 

September and October, respectively. On the other hand, at Mirzapur and Paba, the pre-monsoon 

infiltration rates were 29 and 33 L/min respectively, in July. After irrigation in December, the infiltration 

rate at Dacope was found to be 0.4 L/min. The cropping pattern changed from a single crop to three 

crops per year at the Naldanga and Dacope sites recently.  

Water samples from the ASR sites, with a few exceptions, met the criteria for good drinking quality. 

High iron and manganese concentrations in water were found during the dry pre-monsoon period at 

Mirzapur while at Dacope chloride, hardness, TDS and turbidity in water exceeded the permissible limits 

throughout the year. No coliform bacteria were found after the backwash at any site. Interestingly, ASR 

well water at Paba was found to be free from turbidity whereas the monitoring well water at 50m was 

highly turbid.  

The grounswater EC at Dacope was quite high especially when the irrigation pump started to extract 

groundwater from the ASR well. In spite of this, the Boro rice yield registered an increase to 4.8 t/ha 

from 2.7 t/ha in the pre-project years.  

From the crop calendar and resources map it is obvious that, in the pre-project situation, all sites 

experienced drought during March-April . Following this there was the problem of 4-5 months of 

waterlogging withoutan aquifer recharge. T. Aman rice, wheat, sugercane and maize were the major 

crops in Paba and T. Aman and Boro rice and sugarcane in Nald-anga. Sugarcane occupied the land for 

more than a year. Mustard, rice, potato and vegetables were the main crops in Mirzapur. Boro rice 

yielded poorly, so watermelon was commonly cultivated in pre-project days in Dacope.  

Post-project total annual recharge values were found to be higher at all study sites than those in the pre-

project period (Fig. 24). For instance, groubndwater rechagrge Paba, Naldanga, Mirzapur, and Dacope 

had reached to 64.79, 62.49, 92.48, 8.18 from 51.04, 26.40, 52.53, and 7.79 MCM during 2018-2019.  

The notable thing is that, groundwater recharge was greater in the vicinity of the ASR well. 

Fig. 23. Real time groundwater level and rainfall 

monitoring at Naldanga, Natore 
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Conclusions: Given the concerns over the undesirable water quality changes due to implementation of 

the ASR system, this study closely monitored the contributions of the injectant, hydro-geochemical 

quality of the infiltration water, response to rainfall events and flooding, etc. at the four ASR trial sites 

(i.e., Naldanga, Paba, Mirzapur and Dacope). There is a plant to assess the possibility of using existing 

shallow tubewell structures in both recharging and discharging (i.e., irrigation pumping) to minimize 

the risk of well clogging at the current experimental ASR sites. The opportunity of using the ASR setup 

in the coastal saline will also be explored. In this regard, so far, aquifer mapping, pumping test, 

fortnightly water table observations and water quality tests have been conducted at the said ASR trial 

sites. 

16. Project Code and Title: TF79-So-E/20. Shifting of conventional agriculture towards high-

value enterprise for better livelihood of the rural people 

 

Implementing Organizations: Bangladesh Agricultural University (BAU), Mymensingh, Bangladesh 

Agricultural Research Council (BARC), Dhaka, Seba Sangstha (NGO)  

 

Principal Investigator: Dr. M. Zulfikar Rahman, Professor, Department of Agricultural Extension 

Eucation, BAU, Mymensingh     

 

Locations: Haor areas of Itna (Kishoreganj), Trishal (Mymensingh), Kapasia (Gazipur), char lands of 

Gaibandha, Bandarban of Chattogram Hill Tracts (CHT), Satkhira Sadar  

 

Budget: Tk. 198 lakh  

Duration: December 2020 to November 2023  

 

Introduction: Development of technologies and innovations has resulted in gradual shifts of the 

traditional rice monoculture system to diversified and modern technology oriented specialised farming 

systems greatly impacting livelihoods of the farming communities in rural Bangladesh. However, 

constraints like sub-optimal use of agricultural land, improper use of technologies, labor price 

fluctuations, rural emigration, conversion of agricultural land to non-farm establishments like brick 

kilns, gas stations, industries and rural settlements, riverbank erosion, water logging, natural hazards 

and disasters etc. have been restraining rural economic growth in the country. This project assesses the 

Fig. 24. Monsoon groundwater recharge in pre- and post-project periods in Paba, Rajshahi 
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impacts of the shifts of conventional farming towards high-value crops and enterprises focusing on 

shifts from traditional rice varieties to short-duration varieties, rice and other crop lands to pond 

aquaculture and shrimp/gher culture, homestead space to poultry rearing, char land to sandbar farming 

and natural vegetation in hill areas to fruit orchards.  

Objective: To assess the extent and nature of livelihood changes among rural people due to shifts of 

conventional agriculture to modern technology oriented, high-value farming systems, identify the 

drivers of such shifts and evaluate the emerging opportunities and challenges in shifts towards high-

value enterprises  

Materials and Methods: The study is being conducted at the following six locations: (i) haor of  

Kishergonj district (traditional rice varieties shift to short duration varieties), (ii) Trishal upazila of 

Mymensingh district (field crops shift into aquaculture), (iii) Kapasia upazila of Gazipur district 

(homestead shift to poultry rearing), (iv) char land (barren chars shift to sandbar farming), (v) 

Chattogram Hill Tracts (natural vegetation to fruit orchard), and (vi) Satkhira (field crops shift to gher 

culture). In the year under report the project work comprised visits to the study areas for preliminary 

assessment of the locations and meetings and discussions with concerned officials of the Department 

of Agricultural Extension (DAE), Department of Fisheries (DoF) and Department of Livestock Services 

(DLS), focal group discussions (FGD) and questionnaire preparation for key informant interviews (KII). 

Farmers and related stakeholders were the target populations for data collection.  

 

The samples of the study consisted of selected farmers, researchers, extension officials 

(UAO/AAO/AEO, UFO and ULO) and field workers, local political leaders/civil society personnel, 

NGO agents, traders and market actors. The final sample comprises 870 respondents that including 600 

farmers (at least 100 from each study area), 30 extension personnel, 60 SAAO/SA, 60 traders and 120 

other stakeholders. Random selection is being used for farmer surveys. The variables of the study are: 

extent of transformation of enterprises; effect of shift of cultivation on farming practices; reasons for 

shifting from conventional farming; effect of shifting of farming in terms of household food security, 

poverty aleviation, wellness, livelihoods and food consumption behavior of the households and farmersô 

problems in high-value enterprises. Appropriate scaling techniques were used for measuring the 

variables. Appropriate statistical tests were employed for data analysis by using the SPSS software.  

 

Results and Discussion: Results of qualitative studies (FGD, KII and stakeholder workshops) 

are summarized below:    

 
a. Sandbar farming in chars of Gaibandha and Rangpur 

¶ Previous crops before transformation: Barren chars: Kashbon and nothing; chars with silt: 

some local varieties of rice and other crops 

¶ Major crops after transformation: pumpkin, water melon, squash on barren sandbars; groundnut 

etc. 

¶ Major drivers of transformation: profitability, utilization of barren chars, encouragement from 

advisory organizations  

¶ Effects of transformation: increased income from new crops; improvement in household food 

security and nutritional status etc. 

¶ Expectation from government agencies: introduction of short-duration crop varieties and water 

management technology. 

 
b. Establishment of fruit orchards in CHT   

¶ Previous cropping (before 1990): Jhum cultivation, banana 

¶ Major fruits after transformation: mango, pineapple, litchi, dragon fruit, orange etc. 

¶ Effects of transformation: high profit from different fruit crops, huge land erosion with 

increased landslide, increase in household food security and nutritional status. 
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¶ Expectation from different agencies: technological and logistic support for cultivation of high-

value crops etc. 

 

c. Shift from traditional rice varieties to short duration varieties in haor areas 

¶ Previous crops in haor: local and HYV Boro rice  

¶ Local rice varieties are being replaced by short-duration rice varieties  

¶ Vegetables crops are getting popularity in haors; farmers are also growing fruit crops and 

mustard  

¶ Key problems: flash floods damage standing crops, lack of short-duration and cold tolerant rice 

varieties  

¶ Suggestions to overcome problems: introduce more suitable shorter duration rice varieties, 

construction of embankment. 

 
d. Shifting of households for poultry farming 

¶ Poultry farming is not profitable for small farmers 

¶ Good transportation facility boosts business 

¶ Shortage of vaccines for poultry 

¶ Costly feed  
 

e. Rice field to shrimp cultivation 

¶ Mostly bagda shrimp is under cultivation 

¶ Culture of other fish species being increased besides shrimp 

¶ Production of shrimp affected due to heavy rainfall  

¶ Good transportation 

 
Conclusions: Significant transformations in agricultural enterprises have occurred in different areas of 

the country. Profitability, improvement in household food security and nutritional status, 

encouragement from advisory organizations were the major drivers towards a shift from traditional 

farming to high-value enterprises. These shifts in farming, however, were not free from some 

challenges. Farmers expect further technological interventions, stronger logistics support from the 

Government and better advisory services from the concerned organizations. Thus, tangible 

interventions by the relevant organizations (like DAE, DLS, DoF etc.) are deemed necessary to boost 

production and improve rural livelihoods.  

17. Project Code and Title: TF80-NRM/20). Development of biochar enriched fertilizer for 

enhancing nutrient use efficiency in agriculture  

Implementing Organizations: Patuakhali Science and Technology University (PSTU), Patuakhali and 

Bangladesh Agricultural Research Institute (BARI), Gazipur  

Principal Investigator: Professor Dr. Shamim Mia, Department of Agronomy, PSTU 

Locations: Department of Agronomy, PSTU and Soil Science Division, BARI, Gazipur 

Budget: Tk. 50 lakh  

Duration:  March 2021-February 2024 

Introduction: In Bangladesh, the amounts of most nutrients absorbed by crops are greater than the 

amounts supplemented while a large fraction of the applied nutrients is lost due to low reactive surfaces 

of soils. This low surface reactivity is also responsible for the low nutrient use efficiency of agricultural 

crops in Bangladesh. Application of organic matter including biochar could potentially increase the 

reactive surface areas in soil resulting in a better use efficiency of nutrients applied with fertilizers. The 
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efficiency of biochar in enhancing nutrient use efficiency, however, would depend on its surface 

properties. It is, thus, important to produce function-specific biochar. This project aims at producing 

biochar with different positively or negatively charged functional groups that would bind nutrients to 

the soil for absorption by plants. .  

Objective: To develop technologies to produce both positively and negatively charged biochar, develop 

biochar-enriched nitrogen and composite fertilizers and evaluate the performance of different biochar 

enriched fertilizers in crop production  

Materials and Methods: Technologies to produce biochar with variable surface charges (positive, 

neutral and negative) were developed. For the production of positively charged biochar, biomass 

(sawdust) was collected from a local saw mill and dried at 105 °C. The biomass was then loaded with 

different minerals (Fe, Al, Mg) and their combinations. The minerals were added as 0.5 M solutions 

while the biomass to solution ratio was maintained at 1:2. The mixture was then dried overnight at 60°C, 

wrapped with Al foil and placed in a slow pyrolysis kiln. The pyrolysis temperature was monitored at 

different residence times. The temperature was increased from ~300°C at the 2nd hr to 807°C at the 

28th hr. The temperature was then decreased gradually in the next 20 hrs to 350°C at the 48th hr. Next, 

different biochars (pre-doped, post-doped, normal biochar) were produced following the methods while 

normal biochar was modified chemically with hydrogen peroxide and biologically by composting and 

incubation with soil inoculants and nutrients. The biochars were then characterized using Fourier 

Transform Infrared Spectroscopy (FTIR), cation exchange capacity (CEC) measurement, 

potentiometric charge determination and nutrient concentration analysis. Based on the results, several 

biochars were selected for biochar enriched N and composite fertilizer preparation. A pre-trial was done 

to determine the formulation composition using different ratios of biochar, nutrients and additives. The 

quality (firmness and stability) of the pellets were examined and the best mixing ratio was selected. 

Biochar enriched N fertilizer was developed. A study of nutrient release rates from the newly developed 

fertilizers is underway for examining their efficacy.  

Results and Discussion: The production of biochar was significantly higher in the mineral loaded 

treatments (~60%) while it was the lowest in control (~30%). A higher production rate was possibly 

due to a higher metal content in the biomass because metals are less prone to loss upon heating. Biochar 

was produced from sawdust and modified through different techniques. Among the biochars, oxidized 

biochar carried a larger negative surface charge than non-modified biochars and mineral doped 

biochars. For instance, CEC of oxidized biochars was over 20 cmolc/kg biochar while it was ~2.5 

cmolc/kg for mineral doped biochars. Likewise, the functional groups (e.g., carboxylic acids, phenolic 

groups etc.) were more on the oxidized biochar than on pristine biochar. Mineral bound positive surface 

functional groups (Al+, Mg+ etc.) were identified in the FTIR spectra (Fig. 25). A nitrogen fertilizer 

produced with biochar, nitrogen 

(urea) and betonite (Fig. 26) was 

better in terms of granulation 

quality (e.g., firmness and shape of 

the granules) while biochar-urea-

clay soil also performed well. The 

initial results on 

mineralization/nutrient release 

from fertilizers showed that 

biochar-based fertilizers released 

nutrients much slower than did 

prilled urea. Among of the biochar-

based fertilizers, chemically 

oxidized biochar based fertilizers 

retained more nutrients than other 

fertilizers. 

Fig. 25. Changes in functional groups in biochar observed in 

FTIR spectra 
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Conclusions: A technology for producing biochar with 

variable surface functional groups was developed. 

Oxidized biochar carried larger negatively charged 

functional groups (carboxylic and phenolic groups) 

than pristine biochar. Mineral loaded biochar carried 

positive charges associated with the impregnated 

mineral in the biochar matrix. Biochar based nitrogen 

fertilizers were developed and among the formulations, 

the biochar-nitrogen (urea)-betonite combination was 

better in terms of granulation quality (e.g., firmness and 

shape of the granules) while biochar-urea -clay soil also 

performed well. 

 

18. Project Code and Title: TF81-NRM/20. Intervention in surface water utilization through 

integrated minor irrigation schemes for escalating water and land productivity in the coastal 

region  

Implementing Organization: Bangladesh Rice Research Institute (BRRI)  

Principal Investigator: Dr. Mir Nurul Hasan Mahmud, SSO, Irrigation and Water Management 

(IWM) Division, BRRI 

Locations: Sadar upazilla of Patuakhali district and Taltali upazila of Barguna District  

Budget: Tk. 115 lakh  

Duration: March 2021 to February 2024 

Introduction:  About 50% Patuakhali and Barguna districts in the southern coastal belt of Bangladesh 

is salt-affected and the remaining 50% is mostly non-saline. Cropping intensity in these two districts is 

lower (177%) than the national average (191%). One single rice crop, T. Aman rice in the Kharif-II 

season, is grown in the salt-affected areas where lands in the dry season remain mostly fallow due to 

lack of irrigation water and high soil  salinity. There is, however, a large number of canals and rivers 

crisscrossing the region, which may be a good source of sweet water for crop irrigation. Water in most 

of the rivers and khals (canal) is non-saline with an EC of <1.0 dS/m, which provides a good opportunity 

to grow Boro rice in the dry winter season. The fallow or single cropped agricultural lands in the coastal 

region is a potential target for expansion of Boro rice cultivation and to increase the cropping intensity. 

To grow Boro rice, low-salinity surface water, particularly water from the rivers Buriswar and 

Bishkhali, can be used through integrated minor irrigation schemes. This project is designed to study 

the possibilities of increasing water and land productivity through efficient water diversion, modern 

distribution systems and judicious water management practices. The project will also try to determine 

the most water-efficient cropping patterns in the target areas. 

Objective: Cropping system intensification, land and water productivity improvement by expansion 

of Boro rice cultivation in selected areas of Patuakahli and Barguna districts 

Materials and Methods: Twenty water and soil sampling locations were selected in Polder # 44 in 

Taltali upazila, Barguna district to look for suitable areas of Boro cultivation in terms of water and soil 

salinity (Fig. 27). Soil and water salinity was measured with an electrical conductivity (EC) meter once 

in every 15 days during November 15, 2021 to May 01, 2022. The amount of water that can be stored 

in each canal in Polder # 44 was estimated using the QGIS software. Twenty fields in Patuakhali Sadar 

upazilla and Taltali upazilla of Barguna were selected for block demonstrations. Seeds of BRRI dhan67, 

BRRI dhan74, and BRRI dhan89 were supplied to the farmers. Farmers also received 20 low-lift pump 

(LLP) sets, 1000-feet pieces of PVC pipe and more than 3000 feet flexible plastic pipe irrigation 

conveyance systems at the 20 block demonstration sites (Fig. 28). For proper nutrient and insect 

management, each of the participating demo farmers was provided with full doses of all fertilizers and 

insecticides. 
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The alternate wetting and drying (AWD) 

method of irrigation was used for the the 

test cropd. Six rice-based cropping 

patterns were tested in the Sadar upazila 

of Patuakhali and Taltali upazila of 

Barguna such as, a)T. Aman-fallow-

fallow, b) T. Aman-Boro-fallow, c) T. 

Aman-fallow-T. Aus, d) T. Aman-

sunflower-T. Aus, e) T. Aman-mungbean-

T. Aus and f) T. Aman-watermelon-T. 

Aus. The cropping patterns were 

compared in terms of water use efficiency. 

In another experiment, Boro rice 

seedlings aged 35 days of were 

transplanted on four different 

transplanting dates (15 Jan, 25 Jan, 05 

Feb, 15 February) to find a suitable 

transplanting date for Boro rice, the test 

varieties were BRRI dhan67, BRRI dhan74, 

and BRRI dhan89. In yet another 

experiment, the feasibility of a mini-

sprinkler irrigation system for transplanted 

rice in the coastal region of Bangladesh was 

studied.  

Results and Discussion: Results of water 

salinity suggests that, water salinity in the 

location 1, 2A, 2B, 12, 13, 15, 16A, 16B, 

and 17 i.e., along the river Burishwar 

remained <1 dS/m during the monitoring 

time. Water salinity in the locations 3, 4 and 

10 i.e., along the river Andher Manik ranged 

between 2 and 21 dS/m. Length of all canals 

in the polder number 44 were 189 km in total 

and the available water storage for all canals 

resulted in 2668 ha-m. However, 

considering excavation of 30%, 50%, and 

100% of the dead canals, water storage of all canals was estimated to be increased to 2718, 2751and 

2835 ha-m, respectively. Area that can be irrigated with the existing water available in the canals and 

even with the increased water storage after canal re-exaction have been estimated for different crops. 
With the existing water storage, that was estimated to be 2668 ha-m, area that can be irrigated for Boro 

rice was estimated to be 2668 ha. However, after 30%, 50%, and 100% re-excavation by length of the 

canal, Boro area can be increased to 2718 ha, 2751 ha, and 2835 ha, respectively. In both location about 

68 hectares (500 bigha) of fallow land have been brought under Boro cultivation establishing 20 block 

trials (Table 17).  

In total 265 farmers cultivated BRRI varieties such as BRRI dhan67, BRRI dhan74, and BRRI dhan89. 

Irrigation water savings by the PVC distribution system was about 39% and that savings by AWD 

methods were from 23 to 27%. Yield of BRRI dhan67, BRRI dhan74, and BRRI dhan89 at both 

locations were were 6.2, 7.2 and 7.4 t/ha respectively. Cropping pattern experiment results show that 

after two seasons total rice equivalent yield of the T. Aman-Watermelon-T. Aus cropping pattern was 

the highest (43.43 to 45.87 t/ha) among all cropping patterns. Rice yield of BRRI dhan67 at both 

location was highest (7.0 t/ha) which was reduced to 6.3 t/ha and 5.5t/ha by transplanting 10 days and 

20 days later than 15 January. The lowest yield (4.53 t/ha) of BRRI dhan67 was achieved by 

transplanting 30 days later than the 1st transplanting dates. Thus, 30 days late transplanting gave about 

Fig. 27. Water salinity measurements during 15 November 

2021 to 01 May 2022 at 15-day intervals in Polder # 44, 

Taltali upazila, Barguna  
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2.48 t/ha lower yield of BRRI dhan67. Similarly, 30 days late transplanting of BRRI dhan74 and BRRI 

dhan89 gave respectively 2.12 and 2.01 t/ha lower yield compared to the yield achieved transplanting 

at 15th January. Amount of irrigation water applied by conventional flood irrigation system was about 

911 mm. Amount of irrigation water applied by sprinkler irrigation was about 263 mm. Therefore, 

sprinkler irrigation saved about 71% of the irrigation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions: The project work so far revealed that hundreds of ha can be brought under Boro rice 

cultivation and increase cropping intensity in the southern coastal districts of Patuakhali and Barguna 

by irrigating lands with available but hitherto untapped non-brackish water reserves in canals and rivers. 

However, there are such constraints in cultivating Boro rice in this region as lack of agricultural 

machinery and farmersô mindset. Water use technology development and dissemination and farmersô 

training on the cultivation of modern Boro rice varieties are expected to overcome the constraints. The 

project set up field trials that convincingly demonstrated to the local farmers that the latest Boro rice 

varieties developed by BRRI could be profitably grown by storing fresh or low-salinity water in a canal 

nearby by building earthen embankments across the canal.  

19. Project Code and Title: TF 84-SoE/20. Adoption of climate resilient crop varieties in selected 

environmentally vulnerable areas of Bangladesh and its impact on farm productivity  

 

Implementing Organization: Bangladesh Agricultural University (BAU), Mymensingh 

Principal Investigator: Dr. Hasneen Jahan, Professor, Department of Agricultural Economics, BAU, 

Mymensingh  

Locations: Satkhira (salinity affected), Jamalpur (flood affected), Chapai Nawabganj (drought 

affected), Sunamganj (haor), Thakurgaon (drought and high temperature), Meherpur (high temperature 

and blast affected) 

Budget: Tk. 70 lakh  

Duration: March 2021 to February 2024 

Introduction: Bangladesh is one of the countries in the world worst affected by climate change. 

Adoption of agricultural technologies that can withstand climatic stress is crucial for maintaining food 

security in the country. Development of nutrient-rich stress tolerant crop varieties is a good option to 

achieve and maintain food security in the face of threats from climate change. It is, therefore, essential 

Table. 17. Boro rice production in block demonstrations and market prices 

Variety Avg.  yield 

(t/ha) 

Area covered 

(ha) 

Rice production 

(t) 

Market price 

(Tk)  

Patuakhali Sadar 

BRRI dhan67 6.1 16 97.6 19,52,000 

BRRI dhan74 7.2 16 115.2 24,48,000 

BRRI dhan89 7.3 9 65.7 13,96,125 

Total 41 278.5 56,96,125 

Taltali  

BRRI dhan67 6.3 11 69.3 13,86,000 

BRRI dhan74 7.2 11 79.2 16,83,000 

BRRI dhan89 7.5 5 37.5 7,96,875 

Total 27 186 38,65,875 
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to study factors influencing farmersô decisions to adopt climate resilient crop varieties, constraints and 

opportunities that exist in this adoption process, impact of adoption on farm profitability and 

productivity, etc.  

Objective: To study climate resilient crop adoption trends among farmers and related economic 

performances.  

Material and Methods: The project is designed to survey 1,200 farmers  comprising 800 rice farmers 

and 400 wheat farmers and 600 technology adopters and 600 non-adopter farmers. In total 18 (6 

locationsx3) focal group discussions (FGDs) and key informant interviews (KII) are planned to be 

conducted. Farmers cultivating some stress tolerant crops (e.g. pulses, spices, vegetables, fruits etc.) 

were also included in the study. For assessing the socioeconomic status of farmers, relevant data on 

socioeconomic and demographic variables 

were collected from the sample farmers (Fig. 

29).  

 

So far, consultations with the DAE officials 

and researchers of BRRI, BINA and BWMRI 

have been done to select crop varieties based 

on their climate resilience. On the basis of 

these consultations, 6 upazilas, Nachole 

(Chapai Nawabganj), Shyamnagar (Satkhira), 

Islampur (Jamalpur), Bishwambharpur 

(Sunamganj), Ranisankail (Thakurgaon) and 

Gangni (Meherpur) were selected as the study 

locations. A detailed questionnaire has been 

developed for the survey. The questionnaire 

includes household socio-demographic 

information, household asset information, 

land and cropping pattern information, cost and return information of crop, problem and prospect of 

specific variety, market and credit information, farming problem, and particular opinion about the 

climate resilient variety. Enumerators (30) were selected from among students of the Agricultural 

Economics and Rural Sociology Faculty of BAU to collect data from various locations. In Thakurgaon 

district, three upazilas namely Sadar, Pirganj, Ranisankali were selected purposively and a total of 218 

samples were randomly selected to collect the data. For climate resilient rice, two upazila namely 

Islampur and Dewanganj of Jamalpur district were chosen as flood prone areas. From Sunamganj 

district, three upazilla namely Sadar, Bishwamvarpur, Jamalganj were selected purposively and in total 

207 farmers were interviewed.   

 

 

 

In addition, a comparison of the pertinent socioeconomic and demographic characteristics were done 

between farmers who adopted and who did not adopt by applying the t-test technique. In order to assess 

the factors underlying the farmersô decisions to adopt, discrete choice model strategy will be applied. 

The list of predictor variables included farmersô age, education, gender, farm size, experience, access 

to financial resources, availability of technology in the area, costs of adoption of the technology, and 

availability of support/extension services, and so on. To explore the constraints and opportunities of 

adoption faced by the farmers, a Problem Confrontation Index (PCI) was constructed. In order to 

analyse profitability of the crops, gross margin, net return, and Benefit-Cost Ratio (BCR) were 

computed. The Cobb-Douglas production function was used to estimate the elasticity of production 

with respect to the input being considered. The Chow test was also performed to see if there was 

statistically significant difference in the parameters of the production functions across adopters and non-

adopters. 

 

Fig. 29. Data collection in a rural community  
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Results and Discussion: Among the three districts, 53.94 % farmers were found to grow climate 

resilient crops indicating that the majority of respondents belonged to the ñclimate resilient variety 

cultivatedò category. In Thakurgaon district 62.39 % of the crops grown were with climate resilient 

varieties. In Jamalpur district, the  climate resilient varieties and other varieties had 50-50 shares. In 

Sunamganj district, 49.28 % were climate resilient varieties. In Thakurgaon district, majority of the 

sample farmers cultivated wheat. They also cultivated rice (T. ASman, Aus, Boro), maize, jute, 

vegetables, oilseed, sugarcane, pulse and spice (Fig. 30) In case of Sunamganj and Jamalpur district 

most of the sample farmers cultivate Aman rice. Rabi crops like pulse, groundnut, vegetables, maize, 

wheat, sugarcane crops were found 

marginally in Jamalpur but they were 

absent in Sunamganj district. Talking 

about disadvantages in wheat 

cultivation, the respondent farmers 

mentioned lack of demand (29.13%), 

inadequate training (21.96 %), high 

input cost (17.61 %) and lack of 

information (11.74%).  They were 

found to be aware of the advantages of 

climate resilient rice varieties, which, 

among other things, were perceived as 

high yield (21.83%), disease and pest 

resistance (21.06%), good taste 

(19.44%), abiotic stress tolerance 

(11.97%), but only very few farmers (0.28%) saw an advantage in respect of labor requirement. Further 

data analysis was going on.   

Conclusions: The data and information generated by this project will help researchers, extension 

workers and other relevant stakeholders understand the socioeconomic implications of adoption of 

climate resilient crop varieties. This information is also expected to help the government in policy 

formulation.   

4.1.2B Recently Inititated Projects  

20. Project Code and Title: TF 86-C/21: Feasibility study of the IoT based precision agriculture 

for sustainable crop production in Bangladesh 

Implementing Organizations: Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka-

1215, Bangladesh Agricultural Research Institute (BARI), Gazipur-1701 and Nodes Digital Limited 

(NDL), Banani, Dhaka 

Coordinator: Dr. Nazmun Nahar Karim, Member-Director (Livestock), BARC 

Principal Investigators: Dr. Khokan Kumer Sarker, BARI and Dr. Saad Hasan, NDL  

Location: BARI, Gazipur 

Budget: Tk 99,54,680.00  

 

Duration:  October 2021 to October 2023 

Introduction:  Sensor-based precision agriculture is not in general practice in Bangladesh and its 

potential is yet to be adequately investigated in field conditions. The common agricultural practices are 

traditional surface-broadcastfertilizers, flood irrigation for wetland rice and frequent pesticide 

application. These traditional practices encourgage the use of excess fertilizers, water, pesticides which 

ultimately lower input use efficiency and crop productivity. This study was designed to create a database 

for eggplant and test the feasibility of the Internet of Things (IoT) based machine learning software 

Fig. 30. Distribution of crops grown in Thakurgaon  
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model for predicting water and fertilizer use for eggplant production under farmersô field conditions for 

improving crop productivity. 

 

Objective: To develop and test IoT-based machine learning precision agriculture systems for improving 

crop productivity in Bangladesh 

 

Materials and methods: The key aspect of this study is the integration of IoT devices in farming 

activities with the goal of decision making predictions regarding the use of inputs like water, fertilizers 

and pesticides. Data from installed sensors are fed into the machine learning (ML) system to analyze 

and compare with reference data of crops. Reference values of input requirements throughout different 

crop growth stages are prerequisite for more accurate ML modeling and decision predictions. To test 

this system an experiment was set up at BARI, Gazipur with four treatments (T1,T2,T3,T4) for eggplant 

(BARI Begun 10) production during October 2021-April 2022. The performance of the IoT-based 

precision agriculture practice (T1) is planned to be evaluated by comparing with BARI recommended 

practices for eggplant production (T2), drip fertilizer and irrigation (fertigation) (T3) and farmersô 

practice (T4). The IoT-based physical and networking system (T1) was in the process of being set up 

during the first crop cycle. Two focus group discussions (FGD) were done for setting up treatment T4. 

A reference data framework for eggplants was developed based on a literature review and available data 

so far and data collected from experimental fields at BARI. The conceptual algorithm development 

technique was used to correlate the data acquired. Necessary techniques were used for data 

transformation and augmentation for ML research. The models used for ML included Linear, Ridge, 

Elastic Net, KNN, SVM and DT regression, Random Forest, SVM, Naïve Bayes classifier and extreme 

gradient boosting. Various programming languages were used for software development activities e.g., 

Python for ML models; Mysql for database; Google Firbase for notifications service; and Java for 

Mobile app. The methodology is briefly illustrated in the fllowing flow chart (Fig. 31).  

 

Results and Discussion: 

Effect of treatments on yield and yield contributing characters 

Fig. 31. Schematic diagram of the research/activity flow 
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For formulating T4 (farmersô practice), information regarding farmerôs eggplant cultivation practices 

in Narshingdi and Jamalpur districts of Bangladesh was collected through FGDs. . The FGD 

proceedings indicated that farmers used higher amounts of fertilizer, water and pesticide than 

recommended for eggplant. Experimental results showed that plant height was affected by the 

treatments.  The SPAD value for the treatments did not differ and there was no significant correlation 

between the SPAD value and yield. The variations of soil water content (SWC) are shown in Fig. 32 

which indicated no significant correlation between treatments. Both physical observations and collected 

data (not presented here) indicated no signicant treatment effect on fruit yield of eggplant Design and 

development of IoT-based precision agriculture system 

The project developed a reference data framework incorporating relevant parameters appropriate for 

the four stages of the eggplant life cycle (Fig. 33). The architecture of the IoT based PA software system 

has been designed and partially tested.  

 

Machine learning models 

Development of initial machine learning models (MLM) namely water use and pest attack and fertilizer 

use is ongoing. The variables and parameters considered for the ML models are provided in Fig. 34.  

The data were generated from reference data framework and lab tests conducted at BARI. The 

Transplanting to 
establishment 
stage (0-10 

Days) 

Vegetative stage (11-
40 Days)  

Flower initiation to first 
picking (41-70 Days)  

Harvesting (71-120 
Days)  

Fig. 33. Images of life cycle stages of eggplant in the BARI experimental field 
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performances of various models for water usage and pest attack (brinjal shoot and fruit borer) were 

analyzed (Fig. 35). 

 Mobile android application  

An Android Package Kit (APK)/mobile app representing the possible interfaces and relative features 

for the end user was developed and is being improved.         

Development of indigenous IoT sensor package 

The project indigenously designed, developed and assembled an IoT sensor package using locally 

available components to generate real-time field data (Fig. 36). 

 

Fig. 35. Performance of ML models for water use 

 

Fig. 34. Variables considered in ML models 
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Conclusions: For sensor-based precision agriculture, an indigenous IoT sensor package has been 

designed, developed and assembled using locally available components to generate real-time field data. 

A mobile app representing the possible interfaces and relative features for the end user has been 

developed and is being improved. An experimental field has been set up and a reference database is 

being created from the experiment and other sources for testing IoT-based precision crop production. 

Information and technology that are expected to be generated by this project will pave the way for future 

research on precision agricuture with the help of sensors and related gadgets.  

21. Project Code and Title: TF 87ïSC/21. Strengthening sugarcane research and development in 

Chattogram Hill Tracts  (CHT) 

 

Implementing Organization: Bangladesh Sugarcrop Research Institute (BSRI), Ishwardi-6620, Pabna   

 

Principal Investigator : Dr. Md. Anisur Rahman, CSO and Head, Breeding Division, BSRI  

 

Location: Bandarban district of CHT: Bandarban Sadar, Rowangchari and Lama upazilas  

 

Budget: Tk13.48 lakh  

 

Duration : October 2021 to October 2023 

Introduction : Sugarcane does not flower in the larger parts of Bangladesh where it is usually grown. 

Breeding to develop sugarcane varieties is largely constrained by the non-flowering nature of the 

sugarcane genotypes maintained at the BSRI gramplasm bank. The ambient temperature and 

photoperiodic conditions in the southwestern part of Bandarban (Lama, Ali Kadam, Naikhangchari) 

and in Kawkhali of Rangamati of CHT favor sugarcane flowering. In the sugarcane mill zone the 

average yield of sugarcane is 50 t/ha whereas it was found to be more than double, i.e., over 100 t/ha in 

CHT. Also, disease and pest infestation in sugarcane is negligible in CHT in comparison with that in 

the sugar mill areas. Earlier a KGF sponsored project (CRP-III) was implemented in CHT which 

showed that in the prevailing agro-climatic conditions in CHT, sugarcane along with assorted 

vegetables or legumes as intercrops can be grown profitably and the sugarcane system can agro-

economically replace tobacco in CHT. A sugarcane breeding station was established in Bandarban to 

facilitate the development of high-yielding disease resistant chewing and goor type sugarcane varieties 

suitable for growing in CHT. The current project is a follow-up to the earlier KGF-BSRI project, which 

seeks to boost sugarcane production in CHT for improved livelihood and economic conditions the poor 

and ultra-poor hill farmers through production and processing of sugarcane and associated intercrops. 

The major focus of the current project is on varietal improvement, refinement of production technology 

of sugarcane with intercropping, production of quality goor with prolonged shelf life, development of 

effective marketing channels for chewing cane and goor, demonstrations and farmersô training for 

dissemination of production packages of cane and goor. 

Fig. 36. IoT sensor package: Left, architecture; right, prototype  
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Objective: Development of high yielding, high-sugar, disease resistant sugarcane clones through 

hybridization and selection, up-scaling of sugarcane production and processing technologies suited for 

the hilly areas, dvelopment of market channels for chewing cane and goor type sugarcane and 

dissemination of improved production packages with suitable intercrops  

 

Materials and Methods: Sparse and non-flowering genotypes of sugarcane numbering 162 (local 

clones-12, foreign clones-103, BSRI bred varieties-23 and clones-24) were planted at BSRI Sub-

Station, Bandarban and adequate intercultural operations like weeding, irrigation, mulching, top 

dressing of fertilizers and insecticides, earthling up etc. done. Crops were at the grand growth phase and 

conditions were satisfactory at the time of writing this report. Based on the results of pollen viability 

tests the targeted flowering varieties/clones were set for 33 field crosses, 8 marcott crosses and 9 selfing. 

From those 50 crosses, 692 g true seed (fuzz) was harvested and preserved in the seed storage facility 

of the the Breeding Division of BSRI, Ishwardi, Pabna. The stored fuzz will be test sown shortly, and 

on the basis of test sowing results, viable seeds will be sown cross-wise. Fifteen field demonstrations 

were performed during the reporting period. Three demonstrations on intercropping, three 

demonstrations on newly recommended fertilizer doses and nine on latest sugarcane varieties with 

improved production packages were set up to disseminate appropriate technologies in the hilly areas of 

Bangladesh. Three batches of farmers were trainedon improved sugarcane production packages with 

intercrops adapted to hilly areas. Three batches of farmers were also trainedon the production, 

processing and storing of goor.   

 

Results and Discussion:  

 

Flowering 

Out of 169 sparse and non-flowering genotypes of sugarcane, 117 initiated flowers. Pollen viability 

tests showed that 71 of them were male and 46 female. This year, total 162 sparse and non-flowering 

genotypes of sugarcane (Local clone-12, Foreign clone-103, BSRI bred variety-23 and clone-24) were 

planted at BSRI Sub-Station, Bandarban. 

 

Evaluation of sugarcane 

The % germination 50 days after planting (DAP) varied widely among the sugarcane varieties and for 

any given variety across locations, the range across varieties and locations being 13.6 to 25.3 (Table 

18). In general, irrespective of location, % germination 50 DAP was higher for the chewing type canes 

than that for the goor type. The number of tillers counted 150 DAP also varied widely among varieties 

and across locations (Table 18). Tiller production for all goor and chewing type varieties was poorer at 

Bandarban Sadar than at Rowangchari or Lama. Among the goor varieties, Madhumita produced the 

lowest number of tillers (40.8 to 79.7 ×103/ha across the 3 locations) and BSRI Akh 41 the highest 

Table 18. Germination and tiller population of  sugarcane varieties/clones in CHT 

 

Goor type  

Variety/clone Bandarban Sadar Rowangchari  Lama 

Germination 

at 50 DAP 

(%)  

Tiller at 

150 DAP 

(×103/ha) 

Germination 

at 50 DAP 

(%)  

Tiller at 

150 DAP 

(×103/ha) 

Germination 

at 50 DAP 

(%)  

Tiller at 

150 DAP 

(×103/ha) 

BSRI Akh 41 14.29 54.82 45.09 108.04 42.93 114.51 

Madhumala 13.64 40.82 25.39 58.32 48.46 79.68 

I 61-90 25.31 53.62 41.05 95.01 43.13 100.76 

BSRI Akh 46 24.07 52.86 31.79 75.22 24.57 90.86 

Chewing type 

BSRI Akh 42 62.22 87.27 42.86 63.12 64.39 99.13 

Senegal/ 

Kalo Ganderi 
21.85 28.27 72.75 97.91 50.00 92.16 

Black Ruby 31.56 47.15 78.38 143.08 51.29 101.82 

I 100-16 34.31 56.53 28.99 62.38 43.33 114.17 



76 

 

(54.8 to 114.5 ×103/ha). Among the chewing type varieties, the best tiller producer was Black Ruby 

(47.2 to 143.1, average 97.4 ×103/ha) and the poorest tiller producer was Senegal/Kalo Ganderi (28.3 

to 97.9 ×103/ha). In terms of germination percentage 50 DAP and tillering 150 DAP, BSRI Akh 41 

among the goor type canes and Black Ruby 

among the chewing type canes were the best 

performers (Table 18).   

Demonstration of sugrcane intercrops 

Three different Rabi crops, potato, cabbage 

and French bean were cultivated with 

sugarcane as the first intercrop followed by 

mungbean as the second intercrop. 

Sugracane was at the grand growth phase 

and conditions were satisfactory. Among the 

different first intercrops, cabbage followed 

by French bean gave the best economic 

returns (Fig. 37 and Table 19). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Farmersô training  

 

All scheduled farmersô training programs (3 

batches on improved production technologies 

and 3 batches on hygienic gur production) and 

one workshop (inception workshop) were 

completed. In total 180 farmers were trained on 

improved production technologies and 

hygienic goor production (Fig. 38). The 

participating farmers were motivated by a few 

success stories from local chewing cane 

growers. 

 

 

Table 19. Yields of first intercrops with sugarcane and economic returns from them 

 
Location Intercrop  Unit 

price 

(Tk)  

Yield of 

intercrop 

(kg/ha) 

 

Gross 

return 

from 

intercrop 

(Tk/ha) 

Productio

n 

cost 

(Tk/ha) 

Net return 

from 

intercrop 

(Tk/ha) 

Kraikhongya Para 

Bandarban Sadar 

Potato 25 6742.88 168572 117642 50930 

French 

bean 

50 5427.78 271389 88470.5 182919 

Cabbage 12 29123.5 349482 144661 204821 

Hansama Para, 

Rowangchari, 

Bandarban 

 

Potato 25 6377.09 159427 116090 43337.3 

French 

bean 

50 4131.64 206582 83081.8 123500 

Cabbage 13 25867.6 336279 141464 194816 

 

Shilertowa Para 

Lama, Bandarban 

Potato 30 8545.5 256365 176119 80245.7 

French 

bean 

55 1229.15 67603.1 55516.5 12086.6 

Cabbage 13.5 50627.3 683469 307676 375793 

Potato variety: Dohazari (local), French bean variety: BARI Jharsheem-1, cabbage variety variety: 

BARI Cabbage-2 (Agradoot) 

 

Fig. 37. Intercropping potato with sugarcane  
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Conclusions: This project showed that in the prevailing agro-climatic conditions in CHT, 

sugarcane along with assorted vegetables or legumes as intercrops can be grown profitably and 

the sugarcane system can agro-economically replace tobacco in CHT. This is promising in 

terms of production of sugarcane and associated crops. Also, the production of sugarcane-based 

commodities like goor can create employment opportunities for the hill people including 

women and enhance farmersô incomes.  

22. Project Code and Title: TF 88-C/21. Scaling-up premium quality rice in northern region of 

Bangladesh 

Implementing Organization: Bangladesh Rice Research Institute (BRRI), Agro-based Socio 

Economical Development Services (ASEDS), Brahmagacha Bazar, Raiganj, Sirajganj 

Principal Investigator:  Dr. Biswajit Karmakar, Principal Scientific Officer and Head, BRRI Regional 

Station, Sonagazi, Feni 

 

Locations: Tarash and Raiganj upazilas of Sirajganj (AEZ 25); Sherpur upazila (AEZ 25) and Dhunat 

upazila (AEZ 25, 26) of Bogura  

 

Budget:  Tk 74.997 lakh  

 

Duration (months): October 2021 to October 2024 

Introduction:  Cultivation of premium quality rice (PQR) is emerging as an important income boosting 

enterprise for rice farmers in addition to the cultivation of ordinary coarse rice in Bangladesh. The gross 

return from PQR cultivation is much higher as its price is higher than that of other rice varieties in the 

country. The demand for aromatic fine rice is increasing at the national level and it also has a high 

export potential. As a food, rice and rice-based preparations are becoming increasingly popular with non-

Asian populations all over the world, including Europeans, Americans and affluent Africans. With proper 

promotion and support Bangladeshi fine quality and aromatic rice may have significant market 

opportunities both at home and abroad. Bangladesh has a comparative advantage in the production of 

aromatic and fine rice both from the point of view of export and import substitution based Domestic 

Resource Cost (DRC) ratios. This project seeks to expand the area under premium quality rice in the 

northern region of Bangladesh through variety and production technology dissemination.    

Objective: Strengthening quality seed production, storage and availability of location-specific premium 

quality rice (PQR) varieties at the farmers' in the northern region of Bangladesh 

 

Material and Methods: The project activities were carried out in a participatory approach in farmersô 

fields in four upazilas of two districts (Raiganj and Tarash of Sirajganj and Sherpur and Dhunat of 

Bogura). At each project site there were about 50 participatory farmers each with 1 to 3 bigha of land.  

 

On-farm adaptive/validation trials 

Seven adaptive trials were conducted during the period for the comparative study of yield and farmersô 

preference of different PQR varieties. Five PQR varieties, BRRI dhan50, BRRI dhan63, BRRI dhan81, 

BRRI dhan84 and Bangabandhu dhan100 were cultivated in one bigha of land for each trial . during the 

Boro season. Required inputs like seeds, fertilizers and pesticides were supplied by the project; farmers 

used their own tools and managed the crop on their own. Data like farmers socioeconomic status, dates 

of seeding, transplanting and maturity,  growth durations of the varieties, grain yield, pest incidence, 

farmersô preference were collected. 

 

Up-scaling of PQR varieties  

A total of 36 farmersô participatory on-farm demonstration trials were conducted on 36 bigha of land 

during Boro 2021-22. Three trials were conducted in each upazila with high- yielding PQR varieties. 

Required seeds, fertilizers, pesticides and plastic drums for seed storage were supplied by the project. 

Data like farmers socioeconomic status, dates of seeding, transplanting and maturity, growth durations 
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of the varieties, grain yield, pest incidence, total grains produced, seeds retained, knowledge acquired 

farmers (KAF), motivated farmer (MF), dissemination rate and farmersô feedback were collected.    

                          

Awareness and capacity building  

 

Eight farmersô training sessions on modern PQR production were conducted. About 240 farmers, 

extension officials, NGO workers, and field level project employees participated as trainees. BRRI 

scientists delivered lectures as the resource persons. Field days planned in the project agenda coud not 

be arranged in the reporting year due to inclement weather.  

 

Results and Discussion  

Adaptive trials 

Genotype and environment 

(weather, insect and disease 

infezstation) significantly 

impacted grain yield of the 

PQR varieties (Fig. 39). 

Irrespective of varietyor 

location, the highest mean 

grain yield (7.56 t/ha) was 

achieved with Bangabandhu 

dhan100 followed by BRRI 

dhan63 (7.11 t/ha). The lowest 

yielders were BRRI dhan81 

(4.83 t/ha) and BRRI dhan50 

(5.60 t/ha).  The intermedite 

range yielders were BRRI 

dhan63 (6.51 t/ha), BRRI 

dhan84 (6.34 t/ha), BRRI 

dhan50 (6.20 t/ha) and BRRI 

dhan81 (5.94 t/ha). The growth durations of the varieties also varied markedly being influenced by both 

genotype and environment (GxE) (Fig. 39).  The longest mean growth duration (154 days) was observed 

for BRRI dhan50 followed by BRRI dhan63 (148 day) and the shortest (140 days) was found for BRRI 

dhan84. Growth duration was generally longer in the north-western regions due to long cold spells 

prevailing in these districts. 

In these adaptive trials, Bangabandhu dhan100 

performed consistenty well giving a high yield, 

and, thus, it could be popularized in high and 

medium high land areas. Farmersô preference for 

the varieties was in the order Bangabandhu 

dhan100 > BRRI dhan63> BRRI dhan84> BRRI 

dhan50> BRRI dhan81. However, farmersô 

preference varied from environment to 

environment. 

 

Pilot production  

 

In the pilot production fields (Fig. 40), BRRI dhan63 

gave the highest mean grain yield (6.41 t/ha) 

followed by BRRI dhan81 (6.22 t/ha) and the lowest 

grain yield was found for BRRI dhan50 (6.10 t/ha)(Table 20). BRRI dhan81 gave the highest grain yield 

of 7.10 t/ha in Raiganj, Sirajganj followed by BRRI dhan63 (6.76 t ha-1) in Tarash, Sirajganj while the 

Fig. 39. Mean grain yield and growth duration of PQR varieties 

across 8 locations of Sirajganj and Bogura districts, Boro 2022  

 

Fig. 40. A pilot production filed of BRRI 

dhan84  
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lowest yield (5.48 t/ha) was obtained with BRRI dhan81 in Sherpur, Bogura. Then mean growth durations 

of BRRI dhan50, BRRI dhan63 and BRRI dhan81 were 154, 148 and 144 days, respectively. BRRI 

dhan50 gave good yield in Tarash and Sherpur, while it was slightly affected by the neck blast disease at 

Dhunat. BRRI dhan63 gave satisfactory grain yield across the project sites. BRRI dhan81 gave good yield 

in Raiganj and Dhunat but its yied was lower in Tarash and Sherpur duen to neck blast infestation.  

 

The total production of rice (all PQR together) was 30,025 kg from which 3973 kg was retained as seeds 

(13% of the total production) by the farmers for cultivation next year. Some 1453 farmers gained 

awareness and knowledge about the varieties and 223 farmers (15% of total farmers) were motivated to 

cultivate the varieties.  

Conclusions: On-farm adaptive/validation trials on premium quality rice (PQR) varieties were 

conducted in four upazilas of two districts, i.e., Raiganj and Tarash of Sirajganj and Sherpur and Dhunat 

of Bogura. BRRI dhan63 performed very well in the Boro 2021-22 season in the pilot production 

initiative. Farmers preferred this variety for its relatively high grain and straw yield and long, slender 

grains. BRRI dhan50 and BRRI dhan81 also performed remarkably well at the test locations. However, 

farmers preferred BRRI dhan63 to either BRRI dhan50 or BRRI dhan81.  

23. Project Code and Title:  TF 89ïAM/21. Validation and up-scaling of rice transplanting and 

harvesting technologie at selected sites of Bangladesh  

Implementing Organization: Farm Machinery and Postharvest Technology (FMPHT) Division, 

Bangladesh Rice Research Institute (BRRI), Gazipur  

Table 20. Results of pilot production of PQR in four upazilas of two northern districts, Boro 2022   

Location GD 

(day) 

GY 

(t/ha) 

Area 

(bigha) 

Total 

production 

(kg) 

Seed 

retained 

KAF  Motivated 

farmer  

District  Upazila (kg) % (no.) (no.) % 

BRRI dhan50 

Sirajganj Tarash 152 6.51 3 2609 430 16 135 21 16 
 

Raiganj 155 6.03 3 2417 250 10 130 15 12 

Bogura Dhunat 153 5.64 3 2261 188 8 90 14 16 
 

Sherpur 154 6.22 3 2493 365 15 110 18 16 

Mean/total 154 6.10 12 9780 1233 12 465 68 15 

BRRI dhan63 

Sirajganj Tarash 148 6.76 3 2709 500 18 125 25 20 
 

Raiganj  149 6.31 3 2529 330 13 122 20 16 

Bogura Dhunat 147 6.50 3 2605 380 15 130 23 18 
 

Sherpur 149 6.07 3 2433 350 14 120 18 15 

Mean/total 148 6.41 12 10277 1560 15 497 86 17 

BRRI dhan81 

Sirajganj Tarash 146 5.72 3 2293 140 6 120 12 10 
 

Raiganj  143 7.10 3 2846 510 18 136 25 18 

Bogura Dhunat 142 6.57 3 2633 450 17 130 21 16 
 

Sherpur 143 5.48 3 2196 80 4 105 11 10 

Mean/total 144 6.22 12 9968 1180 11 491 69 14 

Grand mean/total 

 

148 6.24 36 30025 3973 13 1453 223 15 

GD = growth duration, GY = grain yield, KAF = knowledge aquainted farmer 
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Principal Investigator:  Dr. Md. Anwar Hossen, Senior Scientific Officer, FMPHT Division, BRRI 

Locations: Habiganj and Sirajganj (two villages from each district) 

Budget: Tk 90.372 lakh 

Duration:  November 2021 to October 2024 

Introduction: Mechanization in the production of rice, the staple food crop of Bangladesh is required 

to sustain food security. The effects of varying soil and crop conditions, load bearing capacity of soil, 

field sizes and shapes, farmers demands and needs etc. on the performance of machines in Bangladesh 

under are still largely unknown. This project is designed to generate scientific information on these 

aspects of the use of machines in rice fields. The project work includes testing, validation and up-

scaling of rice transplanter-cum-fertilizer applicator, multi-row power weeder and combine harvester 

machines in rice rice fields of the districts of Bangladesh. Detail information of the proposed 

technologies on validation and adaptation under different soil, crop, field size and shape, farmers 

demand, load bearing capacity of soil is still unknown. Proposed program will help to generate proper 

research information during validation and up-scaling in the farmersô field through training, 

demonstration, field day,  

 

Objective: Testing and validation of rice transplanting-cum- fertilizer deep placement machines, 

weeders and paddy harvesters in farmersô fields, dissemination of mechanization technologies and 

capacity building of machinery service providers  

Materials and methods: Five experiments with transplanter-cum-mixed fertilizer applicator and multi-

row power weeder machines and combine harvester were conducted at two project locations (one 

village from each of the Habiganj and Sirajganj districts).  

Machinery trials     

Rice transplanter-cum-mixed fertilizer applicator 

The experiment with the machine at the project locations comprised the treatment (1) machine 

transplanting along with mixed fertilizer deep placement 

(recommended doses) (Fig. 41), (2) machine 

transplanting along with mixed fertilizer deep placement 

(80% ofrecommended dose), (3) machine transplanting 

and hand broadcasting of fertilizers, (4) hand 

transplanting and hand broadcasting of fertilizers and (5) 

control (no fertilizer). All the treatment plots were setup 

in the same block. A total of 20 trials will be conducted 

during the project tenure.  

The seed rate for hybrid rice was determined for seedling 

raising on mats for mechanical transplanting. This study 

was conducted during the Boro 2021-22 season in a 

BRRI research field at Gazipur. BRRI hybrid dhan3, 

BRRI hybrid dhan5, Ispahani hybrid dhan6 and BRRI 

dhan89 with slender garins were used in the study. The 

test seed rates were 80, 90, 100, 110 and 120 g/tray.  

Paddy combine harvester 

Different models of both whole feed and head feed combine harvester were hired during the paddy 

harvesting season and evaluated to identify the best model of combine harvester based on farmersô 

demands, crop and field condition and soil conditions. The BRRI developed combine harvester will 

also be used in the trials when it is ready for field operation. A total of 24 trials will be conducted to 

determine the optimum height of the crop cut during harvesting and study lodging, effect of crop and 

soil conditions on machine performanceand optimum soil bearing capacity to obtain the desirable 

capacities of the head feed and whole feed machines.  

Fig. 41. Field operation of rice 

transplanter-cum-mixed fertilizer 

applicator machine  
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Mechanical power weeder 

The BRRI developed power weeder (PW) was used. Treatments of the validation trial were (1) T1 = one 

weeding by PW succeeded by one hand weeding (HW), (2) T2 = one weeding by BRRI manual weeder 

(MW) succeeded by one HW, (3) T3 = unweeded field, (4) T4 = no-weed field, (5) T5 = mulching 

succeeded by two HW (local practice) and (6) T6= herbicide application (farmersô practice). A total of 

16 trials will be conducted during the project tenure.  

Stakeholders  

The project will engage young men in the mechanization program for the operation and maintenance of 

the machinery. Agricultural extension workers, BRRI field staff, NGO workers, advanced farmers, 

spare parts dealers and farm machinery manufacturers will be trained for proper machinery 

management. 

Knowledge sharing  

It is planned to conduct knowledge sharing events to promote quality learning and awareness of the 

potential for machinery utilization. Training, field days/demonstrations and focus group discussions 

will also be part of knowledge sharing initiatives.  

Results and Discussion: Four trials with the multi-row power weeder (PW) were conducted for its 

validation in comparison with the other weeding techniques in wetland rice cultivation conditions. 

Machine performance and rice yield data are being analyzed. Another 04 trials were conducted to 

observe the field performances of whole feed and head feed combine harvesters under different crops, 

soil and other conditions. Field performances of the machines, more specifically forward speed, 

effective field capacity and field efficiency varied largey with the length of the field. It was found that 

the length of the plot must be >40 m to achieve at least a 50% field efficiency of the machine. Grain 

loss with the head feed combine harvester was <1% while it was about 1.15% for the whole feed 

combine harvester. In addition, power and hydraulic system transmission analysis of the whole feed 

combine harvester was conducted. Four validation trials on the rice transplanter-cum-mixed fertilizer 

applicator were also set up at the project locations to make a comparative analysis of the machine with 

existing practices. Field data collection was ongoing.  

 

In the experiment on seedling raising on mats for mechanical transplanting, the BRRI hybrid dhan5 and 

Ishpahani hybrid dhan6 seedling were significantly taller than those of the BRRI hybrid dhan3 and 

BRRI dhan89 seedlings. The seedling heights, however, decreased significantly with an increase in the 

seed rate. For seed rates of 100, 110 and 120 g/tray similar numbers of hills per unit area and plants per 

hill were observed. On the other hand, regardless of the variety, the percentage of missing hills 

considerably decreased with an increase in the seed rate. The yield of BRRI hybrid dhan5 was 

significantly higher with seed rates of 100 and 110 g/tray, and the yield of Ishpahani hybrid dhan6 was 

comparable. The seed rate of 110 g/tray gave a significantly higher yield followed by 120 g/tray while 

grain yields with 80 and 90 g/tray seed rates were lower. . The seed rate for hybrid rice varieties may 

be increased for raising seedlings (on mats) to be used in the rice transplanter machine for mechanical 

transplanting of hybrid rices.  

 

Conclusions: The rice transplanter cum mixed fertilizer applicator machine can save fertilizers as well 

as transplanting time while the multi-row power weeder can substantially minimize the time and labor 

cost of weeding. The identification of optimum seed rate is essential for mat type seedling raising for 

mechanical transplanting of high-value hybrid rice in order to increase crop yield. Both the head feed 

and whole feed combine harvesters are becoming popular with rice farmers of Bangladesh. The 

combine harvester reduced postharvest grain loss significantly. This study is planned to be continued 

in different seasons in the future with different rice varieties and models of the combine harvester.  

24. Project Code and Title: TF 90-C/21. Improving productiv ity and adoption of BARI  developed 

selected vegetable crops through integrated management approaches in char areas of Bogura and 

Rangpur districts  
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Implementing Organizations: Bangladesh Agricultural Research Institute (BARI), Gazipur-1701 and 

Society for Sustainable Development for the Rural and Urban Area (SSURDA), House No. 215/217, 

Block-B, Eastern Housing, Pallabi,  Mirpur, Dhaka-1216 

Principal Investigator : Dr. M.A. Goffar, BARI  

Locations: Gazipur (BARI HQ), Shariakandi, Bogura and Kaunia, Rangpur  

Budget: Tk 50.00 lakh  

Duration:  October 2021 to September 2024 

Introduction:  Large chunks of char land in the northern districts such as, Bogura and Rangpur, of 

Bangladesh remain fallow throughout the year. Cultivable high and medium high lands in Shariakandi, 

Bogura are used to grow various crops in mustard-Boro-T.Aman and potaoto-Boro-T.Aman cropping 

patterns, but the char areas are laregely left out. The Cropping patterns in the Kaunia upazila of Rangpur 

district are generally Boro-fallow-T.Amon and potato-Boro-maize, but there, too. char areas are 

neglected. The average cropping intensity in mainland Bogura is 230% and that in Rangpur is 192%. 

Assorted vegetables can be grown on the hitherto sparingly used or idle char lands in these two northern 

districts of Bangladesh, but the char dwellers farmers are not familiar with modern vegetable varieties 

and production technologies. This project palns to introduce BARI developed vegetables crops and 

improved production technologies to the chars to increase land productivity, and improve the char 

farmersô livelihood and nutritional status. 

Objective: To introduce BARI developed vegetable varieties and integrated management practices for 

increasing productivity of char lands in Bogura and Rangpur districts of northern Bangladesh  

Materials and Methods: During the reporting period a baseline survey with a predesigned 

questionnaire was conducted in the char areas of Sharikandi upazila of Bogura and Kaunia upazila of 

Rangpur.  

Six farmers were selected for 6 trials at each location in char areas of Bogura and Rangpur districts for 

growing 16 vegetable crops with integrated crop management practices. One on-station trial at BARI, 

Gazipur was conducted by the lead organization (BARI) and the remaining trials (12 trials) in farmerôs 

fields were conducted by the associate organization, SSURDA. The selected crops were grown in 12-

decimal plots (2 decimal/crop) in all selected areas comprising 6 farmers in a compact block. The 2-

decimal land was divided into two equal parts with the same crops grown with integrated management 

(IM) practice and without IM. Each farmer will be allowed to grow three crops per year following 

specified cropping patterns/crop cycles. The trials will be conducted in two successive years and only 

argonomically and economically viable practice/approach with the suitable crop will be selected. In the 

3rd year, the selected crop, variety and management practice will be tested in 6 new farmersô fields for 

confirmation of the earlier results.  

A total 13 experiments (1 at BARI, Gazipur, 6 in Bogura and 6 in Rangpur) were conducted during the 

reporting period. Six vegetable crops viz., cabbage, cauliflower, tomato, garden pea, pumpkin and 

brinjal were tested. The crops were sown/transplanted timely (October 2021 onwards). Each crop was 

grown on 2 decimals of land, 1decimal was under IM and 1 decimal was under non-IM. Data on yield 

parameter and yields, production costs and profits were recorded and statistically analyzed with the help 

of the Statistix10 software. 

Results and Discussion: The base line survey indicated that commercial vegetable production was 

greater in Shariakandi (Bogura) athan that in Kaunia (Rangpur). The species of cultivated vegetables 

varied from place to place. HYV and local varieties of vegetables outnumbered hybrids.  The yield gaps 

were found to be higher in Kaunia than that in Shariakandi. BARI released vegetable varieties were not 

found to be grown by farmers at every location. Daily vegetable consumption among the char dwellers 

was low being largely confined to seasonal vegetables (mainly winter season). Farm family and 
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community awareness about the value of 

vegetables in human nutrition appeared to be 

very poor. Practically, there existed seasonal 

nutritional hunger among the char people. 

The farmers were not familiar with modern 

vegetable production technologies. Farmers 

at all locations used fertilizers but 

recommended doses were not applied. 

Farmers complained of scarcity irrigating 

water in the char areas.  

In the field trials, IM gave the highest yields 

of cabbage and cauliflower in Kaunia which 

were 165.0 and 148.0 kg per plot, 

respectively, while the lowest yields, 120.0 

and 80.0 kg, were recorded in Sharakandi. 

These two vegetables also gave high yields in 

the on-farm trial, 145.0 and 135.0 kg per plot, 

respectively.  The MBCR was above 2.0 (2.2-

2.9) at all locations. The tomato yield ranged 

from 90.0 to 144.0 kg having MBCR 2.1-2.8. 

Garden pea yielded 22.0 to 31.0 kg with high 

a MBCR (2.8-2.9). It is a very short duration 

crop that requires only 60-65 days. Tomato 

was a new crop in the char areas of 

Shariakandi and Kaunia, which was gaining 

popularity. The performance of pumpkin 

indicated that it could be a suitable vegetable 

for the char areas. Pumpkin yield was high 

(75.0 kg) in char areas of both upzailas but it 

was only 30.0 kg in the on-station trial. 

Likewise, MBCR was high (2.4-2.8) in char 

areas compared with 1.4 in the on-station trial. The highest yield (60.0 kg) of brinjal was recorded from 

the trial in Kaunia which was similar to that in the on-station trial; the lowest brinjal yield was recorded 

from the Shariakandi trial. The MBCR was higher in Kaunia and Gazipur which ranged from 2.6 to 2.7. 

Conclusions: There is a good scope of the extension of BARI released vegetable varieties along with 

other HYVs of vegetable in the char areas of Sarikandia of Bogura and Kaunia of Rangpur. The yields 

of cabbage and cauliflower under integrated management (IM) at locations in both Kaunia and 

Sariakandi were significantly higher than those obtained with farmersô practice (non-IM). This was true 

for other vegetables, too. Suitable vegetable varieties and management practices for char areas of the 

northern districts are expected to be identified and fine tuned through future trials planned in this project.   

25. Project Code and Title: TF91-Tea/21. Selection of drought and red spider mite tolerant tea 

clones for sustainable tea production 

Implementing Organization: Sylhet Agricultural University, Sylhet-3100   

Principal Investigator:  Professor Dr. A F M Saiful Islam 

Locations: Tea Germplasm Center (TGC), Sylhet Agricultural University, Sylhet; Nalua Tea Estate, 

Chunarughat, Habigonj; and Chandpore Tea Estate, Chunarughat, Habigonj 

Budget: Tk 50 lakh  

Duration:  October 2021 to October 2024 

Fig. 42. Growing BARI developed vegtables in 

char areas: top, Rangpur, bottom, Bogura   
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Introduction:  Tea is mostly grown during May to October of the year when soil moisture remains 

favorable for the growth of tea plants. Tea production is drastically reduced during winter months of 

the year (Nov, Dec, Jan, Feb, Mar) in Bangladesh when drought conditions exist. Therefore, selection 

of drought tolerant tea clones is essential to maintain year round production. Besides, red spider mite 

has been reported as a major sucking pest of tea reducing the yield of tea by around 10%. In this 

backdrop, this project was designed to carry out research to select drought tolerant high-yielding, red 

spider tolerant tea clones with desirable growth and aroma.  

Objective: Selection of drought tolerant high-yielding tea clones, red spider tolerant tea clones and tea 

clones with desirable growth and aroma.  

Materials and Methods:  

Collection and characterization of tea clones  

Tea clones developed at BTRI are being grown at 

the Germplasm Center of Sylhet Agricultural 

University, and are ready for taking cuttings for 

propagation. Besides, branches of 87 clones from 13 

gardens were collected from different tea estates for 

raising saplings. Land preparation was done with 

proper drainage. Polytubes were prepared with 

proper soil mixtures. Nurseries of Chandpur and 

Nalua were readied for taking cuttings. Cuttings 

were done with a sharp knife, which were then 

soaked in a fungicide solution to protect them from 

fungi and transplanted in polytubes immediately. 

Intitally 8 clones were collected in May, 2021 and 

cuttings were taken to the Chandpur tea estate. All 

the 8 clones were 20-24 inches tall and planted in 

pots and fields. Then, in November, 2021, 26 clones 

were selected and cuttings were taken to the 

Germplasm Center, SAU, Chandpur and Nalua tea 

estates. The saplings were 8-12 inches tall and planted in pots as well as in fields. In May 2022, 30 

clones were collected and cuttings were taken to Nalua and Chandpure tea nurseries. All the cuttings 

were at the 4 to 5-leaf stage. Collection of data started on the date of transplanting. Data on shoot 

initiation, shoot length, leaf length, leaf volume, leaf area index, growth performance were recorded.  

Moisture stress tolerance  

 

Two experiments are being conducted at the Tea 

Germplasm Center, SAU and Chandpur tea 

estate in screen house and field conditions; 264 

saplings of 33 clones were planted in pots (12'' 

diameter, 10'' depth, 15 kg soil) in each screen 

house (Fig. 44). . Two treatments were applied: 

T1 = normal watering to maintain 40-50% field 

capacity and T2 = supplementary watering to 

maintain 20-30% field capacity. Data logger was 

being used to record microclimatic data. 

The experiment in field conditions is being 

conducted with 33 clonal types of tea (same as 

those in the screen house) planted the Tea 

germplasm center, SAU, Chandpur tea estate and 

Nalua tea estate. Data on soil moisture 

parameters and plant physiological parameters 

Fig. 43. Collection and transfer of tea clones to 

net house    

Fig. 44. Screening of tea clones for moisture stress 

tolerance  
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are being recorded. Data on biochemical properties, organoleptic taste and relative water content will 

be taken later.  

Root growth 

Data on days to root initiation, number of roots, root length, rooting percentage, root volume, root fresh 

weight were collected and evaluated with check varieties BT2, BT19, Teen Ali. 

Growth and aroma  

The growth of the tea plants will be observed and aroma of the liquor made from their leaves will be 

evaluated in the ongoing experiments. Phenolic compounds in the different tea clones will be 

determined in laboratories of the Bangladesh Council of Scientific and Industrial Research (BCSIR), 

Dhaka. Organoleptic tastes of different tea clones will also be done with the help of BTRI scientists to 

determine liquor quality (aroma) of tea.  

Survey of major pests  

This experiment was set up at the Nalua tea estate to observe seasonal incidences of major pests of tea 

under varied shading conditions - R1- without shade, R2- with optimum shade, and R3 - overshading. A 

soil moisture meter (CREDOSENSE CS-SL-SM) was installed in the experimental field on April 22, 

2022 to measure volumetric water content of the soil. This will help correlate soil moisture level with 

the intensity of pest attack. Data from the soil moisture device will be recorded one year after its 

installation. Data on the seasonal incidence of major pests are being recorded. 

Screening against red spider mite (Oligonychus coffeae Nietner)  

Thirty clones along with three check varieties (BT2, BT19, Teen Ali)  were collected from different tea 

estates of the Sylhet region. No choice test was employed to select red spider mite tolerant tea clones. 

Each plot was covered with net and red spider mite infested leaves were tied up with tea clones. Data 

logger (LASCAR EL-USB-2) was placed to monitor the micro climatic variables which will show the 

relationship among microclimatic conditions, tea clones and red spider mite. Data of red spider inftesed 

leaves are being recorded. 

Thirthy selected clones were planted in fields maintaining a 1ft×1ft spacing. Data on red spider mite 

incidence are being collected.   

Management of tea red spider mite with biopesticides 

This experiment was set to up to test the efficacy of some selected bio-pesticides against red spider 

mite. Six treatments were imposed: T1 = Abamectin, T2 = Matrine 0.5%, T3 = K-Mite, T4 = 

Spiromesifen, T5 = tea plantersô practice and T6 = control (untreated). Data logger (CREDOSENSE 

CSL-H2 P1 T0.2) was set up in the experimental field on April 22, 2022 record the temperature, relative 

humidity (RH) and biometric pressure (BMP).  

 

Results and Discussion: Establishment of tea plants is time consuming. The experiments are going on 

and data some data have been collected. The saplings are 6 months old and are being readied to be 

planted in pots for evaluation of drought stress tolerance. The highest survival rate was observed in 

ML9Y1 (88%) and the highest mortality rate was recorded for ML8Y1 and SAU3Y1 (44%) (Table 21).  

ML6Y1 had the highest leaf number (7) and leaf length (10.2 cm) while SAU4Y1 had the broadest 

leaves (3.9 cm). The highest number of branches was recorded in LK2Y1 (4). ML4Y1 had the the 

highest number of roots (15) while SAU3Y1 had the longest roots (10.2 cm). In case of shoot length, 

LK3Y1 recorded highest (17.7cm). The  attack of tea mosquito bug was higher in over shaded area 

(90.72 infested shoot/bush) followed by without shade (32.82 infested shoot/bush) and optimum shade 

condition (23.99 infested shoot/bush). No of adult red spider mite infested leaves were found higher 

(176.48 infested shoots/bush) in without shade followed by optimum shade (76.69 infested shoots/bush) 

and over shade condition (28.55 infested shoots/bush). Population density of adult red spider mite was 

found higher in without shade condition (4.54 Adult RSM /1 cm2 leaf) followed by optimum shade 

(2.06 Adult RSM /1 cm2 leaf) and over shade condition (1.12 Adult RSM /1 cm2 leaf). The caterpillar 
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found in higher number in 

over shade (4.74 Caterpillar/ 

bush) condition followed by 

optimum (2.56 caterpillar/ 

bush) and no shade condition 

(0.78 caterpillar/ bush) Thrips 

attack was found higher in 

without shade condition (2.52 

Thrips / twig) followed by 

optimum shade (2.15 Thrips / 

twig) and over shade 

condition (1.33 Thrips / twig). 

The bio-pesticide 

Spiromesifen (T4) show 

promising result and higher 

mortality rate (97.27%) 

against red spider mite 

followed by Matrine 0.5% 

(T2) (82.07%), Abamectin 

(T1) (81.88%),  K-mite (T3) 

(78.38%) and planters practice (T5) (68.88%). 

Conclusions: Tea production is drastically reduced during the dry winter months of the year, which 

necessitates the selection of drought tolerant tea clones to maintain year-round tea production. Besides, 

red spider mite has been reported to be a major sucking pest of tea reducing around 10% yield of tea. 

Thrips attack was found to be relatively serious on tea plants without shading compared with optimum 

and over shading conditions. This project is experimenting with tea clones in screen house and field 

conditions on the effect of drought on tea and management of pests of tea. The bio-pesticides 

Spiromesifen, Matrine and Abamectin appeared to be promising against red spider mite infestation of 

tea plants.  

26. Project Code and Title: TF-92-FNS/21. Omics food and nutritional security ï platform 

technologies to enhance crop genetic resources and food value chains in Bangladesh  

Implementing Organizations: Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka-

1215, BARI, BRRI, Bangabandhu Sheikh Mujibur Rahman Agricultural University (BSMRAU), 

Bangladesh Wheat and Maize Research Insitute (BWMRI), Hortex Foundation, Global Institute for 

Food Security (GIFS), Canada 

Principal Investigator: Dr. Md. Abdus Salam, Member-Director, Planning and Evaluation Division, 

BARC 

Location: BARC, Farmgate, Dhaka. 

Budget: TK 506.025 lakh 

Duration: November 2021 to November 2024 

Introduction: This project is a joint initiative between the Global Institute for Food Security (GIFS), 

Canada and the Bangladesh Agricultural Research Council (BARC) focusing on research and training 

in the areas of plant genomics and phenomics for breeding, and postharvest grain handling and food 

processing. GIFS and BARC established a collaborative research framework under a Memorandum of 

Agreement signed on February 10,  2020). The project is being implemented to support NARS institutes 

of Bangladesh in enhancing research quality to high international standards.  

 

Table 21. Mortality rate s of 18 selected tea clones, 2021-22 

Clone  Number of 
live cuttings 
Nov 9, 2021  

No. live 
saplings 
Dec 31, 

2021 

No. dead 
cuttings  

July 31, 2022  

% 
mortality 
July 31, 

2022  
ML1Y1 50 37 13 26.0 
ML2Y1 50 41 9 18.0 
ML3Y1 50 29 21 42.0 
ML4Y1 50 39 11 22.0 
ML5Y1 50 31 19 38.0 
ML6Y1 50 39 11 22.0 
ML7Y1 50 35 15 30.0 
ML8Y1 50 28 22 44.0 
ML9Y1 50 44 6 12.0 
ML10Y1 50 41 9 18.0 
SAU1Y1 50 33 17 34.0 
SAU2Y1 50 35 15 30.0 
SAU3Y1 50 28 22 44.0 
SAU4Y1 50 33 17 34.0 
LK1Y1 50 29 21 42.0 
LK2Y1 50 37 13 26.0 
LK3Y1 50 34 16 32.0 
LK4Y1 50 32 18 36.0 
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Objective: Establish the Bangabandhu-Pierre Elliot Trudeau Agricultural Technology Center (ATC) in 

Bangladesh, co-develop opportunities for research, infrastructure and facilities development, training 

and technology transfer and establish a Bangabandhu Chair at GIFS, Canada linked to a similar position 

at BARC 

Materials and Methods: The methodology comprises two thematic areas involving eight component 

NARS institutions. For wheat, the major activities include: (i) genotyping and sequencing of a targeted 

diversity panel of 1000 wheat lines from diverse global germplasm sources (natural and mutagenized 

diversity panels) as potential wheat blast resistant genetic resources; the work includes collection of 

seeds of screened wheat blast resistant germplasm (natural and mutagenized) from the the Institute of 

Biotechnology and Genetic Engineering (IBGE) of BSMRAU, International Maize and Wheat 

Improvement Center (CIMMYT ) and BWMRI. (ii) grow wheat from these seeds to derive single-seed 

homozygous blast resistant lines,  (iii) growing blast resistant lines in a growth room to extract gDNA 

from wheat seedlings - preparation of genotyping-by-sequence (GBS) and long-read libraries and 

sequence wheat genomes using Illumina NextSeq 550 (at BSMRAU) and Illumina NovaSeq and PacBio 

sequencers (at GIFS) to generate short and long reads, respectively to cover the whole genomes of the 

blast resistant lines, (iv) GBS sequence reads analysis/assembly of long read data, and (v) joint 

designing of experiments by GIFS and BSMRAU supervision and training of graduate students and 

postdoctoral researchers. BRRI is doing a similar work on rice using rice germplasm from the BRRI 

rice genebank. One hundred and ninety-two germplasm accessions were selected for growing according 

to the project activity timeline. For the study on pulses, a set of germplasm (about 250) originating from 

Stemphylium blight (SB) disease hot spots in Bangladesh and Canada will be used for screening SB 

resistance at natural disease pressure in fields at the Pulses Research Center (PRC), BARI, Ishwardi, 

Pabna and in a controlled environment with artificial inoculation at the University of Saskatchewan, 

Canada. A set of 647 lentil germplasm consisting of breeding lines, germplasm collected from 

the International Center for Agricultural Research in the Dry Areas (ICARDA), and HYVs and local 

germplasm from PRC were sown in PRC research plots to purify and increase seeds of individual 

germplasm for setting up an experiment in November 2022. Physicochemical and cooking quality 

characteristics such as, imbibition ratio (IR), elongation ratio (ER), amylose and protein contents, 

gelatinization temeperature (GT), gel consistency (GC), alkali spreading value (ASV), etc of 20 selected 

rice varieties were determined at the laboarotory of the Grain Quality and Nutrition (GQN) Division 

and Central Laboratory of BRRI. 

 

Results and Discussion: A set of 600 gene introgressed F2 population and 500 mutant lines for wheat 

blast resistance were screened out of which 100 blast resistant lines wrere selected based on phenotypic 

and disease resistance data. The presence of the Rmg8 gene in 80 F2 lines was confirmed by both an 

artificial inoculation assay and using gene-specific marker. Leaf samples of 100 selected blast resistant 

lines were collected and prepared for DNA extraction for sequencing. The 1st batch of 192 germplasm 

accessions from the BRRI rice genebank was grown in Boro 2021-22 (November 2021 to March, 

2021)for characterization of rice germplasm in order to identify critical pure breeding lines and 

populations, Five leaf samples from each of the test lines were collected and stored at -80ÁC in deep 

freezer with proper labeling. These leaf samples will be sent to GIFS, Canada for genotyping.  

 

Variations in days to flowering and days to maturity were observed among the 647 test lentil germplasm 

collected from various sources (Fig. 45). Data on physicochemical characteristics, minerals profile, 

phytochemicals and energy content of the selected five BARI lentil varieties were collected and the data 

data were compared with those published national and international reputed journals, books and reports 

for verification and documentation.  

 

Two germplasm accessions, BK6 and BK8, were found to be aromatic black rice. In these genotypes 

the amounts of the volatile compound, 2 AP (2-acetyl 1-pyrroline) responsible for the aroma, were 

found to be 15.24 and 52.91 ppm, respectively. All black rices had a high protein content (>10.0 %) 

except BK6. BK8 and BK10 are intermediate amylose, medium size medium shape (MM) type good 



88 

 

cooking quality black rice genotypes. Especially BK8 was found to be a superior quality pigmented rice 

with high-protein, intermediate-amylose, strongly aromatic MM grains.  

Conclusions: In a study of crop genetic resources and food value chains in Bangladesh being carried 

out jointly by the Global Institute for Food Security (GIFS), Canada and BARC, 100 blast resistant lines 

of wheat (Rmg8 gene introgressed and mutants) were phenotypically characterized through crossing, 

marker-assisted selection and field assay. Samples of rice varieties were collected from the BRRI gene 

bank. Lentil varieties and breeding lines were collected from Stemphylium blight disease hot spots of 

Bangladesh and Canada. These samples will be analyzed for physicochemical properties, minerals 

profiling, phytochemical composition and energy value. Meanwhile two rice genotypes were found to 

be aromatic black rices with acceptable grain qualities.  

27. Project Code and Title: TF 93-SoE/21. Assessing adoption and diffusion of agricultural 

innovations in Bangladesh 

Implementing Organization: North South University (NSU), Dhaka and Bangladesh Agricultural 

University (BAU), Mymensingh 2202  

Principal Investigator:  Professor Dr. Nazrul Islam, Professor, Department of Economics, SBE, NSU 

Locations: Locations will be selected based on the Crop Zoning study locations of BARC covering all 

eight divisions of Bangladesh 

Budget: Tk 199.96 lakh 

Duration: October 2021 to October 2023 

Introduction:  This project aims to study trends in the adoption of agricultural technologies in 

Bangladesh. It will also explicate the attitudes and values of the technology users with specific reference 

to the choice of locally deceloped or foreign agricultural technology. These behavioral elements will 

then be used to explore factors that facilitate or hinder the adoption and diffusion of homegrown 

agricultural innovations in rural Bangladesh. Finally, optimal policy recommendations will be 

formulated to promote the adoption of homegrown agricultural technologies and innovations.  

Fig. 45. Variation of wheat germplasm in respect to days to flower and days to maturity. Box plot 

represents mean germination (mid-point of box plot), standard error (box plot length), together with 

minimum and maximum values (whisker bars). The number of germplasm is 647. 
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Objective: To study the adoption characteristics of agricultural technology users in the agricultural 

value chain of Bangladesh and policy advocacy to promote adoption of homegrown agricultural 

technologies and innovations  

 

Materials and Methods: The first phase (which is exploratory in nature) involved the study of adoption 

characteristics of Bangladeshôs agricultural technologies and innovations and the sources of their 

innovations. The second phase will study the attitudes of agricultural technology users in the agricultural 

value chain towards various characteristics/factors identified in phase one of the project. The third phase 

of the project will disseminate the results of the second phase to the respective government and non-

government agencies of Bangladesh in order to come up with policy recommendations. A well-known 

method called QFD (Quality Function Deployment), a multi-objective optimization model, will be used 

to develop the policies in order to implement the significant factors from the second phase which will 

enhance the successful adoption of local agricultural innovations in Bangladesh. 

Results and Discussion:  

¶ Recruitment of researchers, consultant/experts, and other staff: Recruitment of Project 

Manager, Research Management Expert, Research Associate, and Administrative Assistant 

were completed. The post of Analytical Model Development Expert could not be filled up due 

to a lack of suitable candidates. However, the project management has decided to recruit an 

additional Research Associate instead of an Analytical Model Development Expert as they feel 

this to be more useful for the project at this time. 

¶ Inception Workshop:  The project inception workshop was held on December 7, 2021 at North 

South University (NSU) in Dhaka. NSU and Bangladesh Agricultural University (BAU) in 

collaboration with Curtin University (CU) and the University of Western Australia (UWA) 

hosted this event. The goal of the workshop was to convey the project's themes, goals and 

objectives, research methodology, and workspecifics to the partcipants. This provided the 

research team with an opportunity to make certain changes to the project's activity plan and 

implementation procedures. 

¶ Intensive desk research: Desk research on adoption characteristics is ongoing to   to analyze the 

factors affecting the adoption and/or diffusion of agricultural technologies and innovations 

within the country. The two Research Associates of the project are working on this issue.  

¶ Preparation of interview: Preparation of questionnaires and selection of interviewees from 

NARS organizations, farmers, other stakeholders, etc. are in progress. Steps have been taken to 

ensure that the NVIVO software is installed on the project computers to assist in the 

identification and analysis of major themes/factors from prospective interview transcripts.  

Conclusions: The project will identify the barriers and facilitators (including socio-economic and 

gender issues) to ensuring smooth adoption and diffusion of home-grown agricultural innovations in 

rural Bangladesh. It will also recommend policies to promote homegrown innovations which will 

contribute significantly to the national economy. It is expected that various entrepreneurs will develop 

homegrown agricultural innovations and sell them at affordable prices. The farmers will be the ultimate 

beneficiaries of these technologies.  

 

28. Project ID No-(CN/FRPP): TF 94/21. Upscaling of agroecological farming technologies 

through participatory action research  

 

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur, CARD 

Mohila Samity, Kaliganj, Jhenaidah, Sheha Organic, Bangladesh  

Principal Investigator : Dr. M Nazim Uddin  
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Locations: Gazipur, Jhenaidah and Mymensingh  

Budget: Tk. 72.95 lakh 

Duration : October 2021 to October 2024 

Introduction : Soil scientists have report that soil quality has declined in Bangladesh and the organic 

matter content in 70% of the countryôs arable soils has gone down to below 1%., Biodiversity 

(underground and above ground) has declined, the groundwater table is recedinggroundwater is being 

increasingly contaminated with nitrate (>40 ppm against the permissible limit of 5 ppm) and pesticide 

residues. Participatory Action Research (PAR) is a methodological approach in the study of 

agroecological farming. This is useful in motivating the farmers to redesign heir farming enterprises to 

increase sustainability and in building local organic food networks.  

Objectives: To promote good agroecological practices in vegetables-based farming  

Materials and Methods:  

 

Objective I 

To generate information: A base line study will be carried out by interviewing stake holders with 

structured questionnaires, KI, FGD. The gathered data will be assessed using appropriate statistical 

tools. A strategic action plan will be prepared with the help of stakeholders.  

 

Objective II  

To familiarize stake holders with the agroecological technologies related to soil amendment practices, 

vegetable and fruit (VF) varieties, plant growth substances, plant protection etc.: Experiments with soil 

amendment inputs like nutrient and microbes rich organic fertilizers from leftover biological 

substances, vermicompost (neem based), biologically active organic fertilizer (BAOFER), household 

waste compost, water hyacinth/straw based municipal waste compost, microbial consortium BARI IMO 

1, BARI IMO 2 (liquid), vermi-wash, liquid fertilizers, bio slurry based co-composted fertilizers will 

be conducted.  

 

Objectives III   

To demonstrate the agroecological production practices of VF and postharvest management activities 

at farm to packaging, 35 demo trials (each plot around 1 bigha or 1300 sq m) will be conducted  at the 

project locations.  

 

Objective IV  

To develop low cost processing house of inputs and products:  One house will be established at 

Jhenaidah.  

 

Objective V 

Impact of technologies in the community will be assessed following an appropriate model.  

 

Results and discussion: Nineteen farmers were selected in three districts viz., Jhenaidah, Mymensingh, 

and Gazipur and three FGDs were conducted with 180 farmers and KIIs with DAE personnel. Field 

demonstration trials were set up to familiarize farmers with the eco-friendly technologies related to soil 

amendment practices (inputs preparation and application), VF varieties, soil amendment inputs like 

nutrient and microbes rich organic fertilizer from leftover biological substances, vermicompost (neem 

based), biologically active organic fertilizer (BAOFER), household waste compost, water 

hyacinth/straw based municipal waste compost, microbial consortia BARI IMO 1, BARI IMO 2 

(liquid), vermi-wash, liquid fertilizers, bio-slurry based co-composted fertilizers etc. Data are being 

collected.   

Conclusions: This project is being implemented to familiarize farming communites wih agroecological 

technologies related to soil amendment practices (inputs preparation and application), vegetables and 



91 

 

fruits varieties, plant growth substances, plant protection etc. at the farming communities through a 

participatory approach. Field demonstrations have been set up and data collection is in progress. Agro-

economic impacts of the technologies will be systemically assessed as the project progresses.  

29. Project Code and Title: TF95-C/21. Prevalence of major pre- and post-harvest diseases of                                          

onion and their management  

Implementing Organization: BARI, Gazipur 

Principal Investigator: Dr. M. Monirul Islam 

Locations: Survey locations: Faridpur, Rajbari, Magura, Bogura, Pabna, Lalmonirat and Gazipur 

districts; experimentation locations: Faridpur, Bogura and Gazipur         

Budget: Tk 30.00 lakh 

Duration:  November 2021 to November 2024 

Introduction:  Onion (Allium cepa L.) is a mandatory spice in the Bangladeshi cuisine and it is also 

widely used as a vegetable in the country. Onion tops the list of spices consumed by Bangladeshis in 

terms of both the volume of production and daily intake (35 g/head/day). In Bangladesh, the area 

cropped to onion is 1.85 lakh ha and the total production is 19.54 lakh metric tons with an average yield 

of 12.32 t/ha which is very low compared with that other countries of the world. Purple blotch is the 

most serious disease, caused by the fungus Alternaria porri, that affects onion worldwide.  In addition, 

the bacterial species Erwinia carotovora causes the soft rot disease which is a common cause of loss of 

onion in storage. This project was initiated to study the important pre- and post-harvest diseases of 

onion in Bangladesh and develop disease management practices.   

Objective: To develop and disseminate appropriate management technologies for controlling important 

pre- and post-harvest diseases of onion 

 

Materials and Methods: A survey was conducted in seven onion growing districts namely: Faridpur, 

Rajbari, Magura, Bogura, Lalmonirhat, Pabna and Gazipur to identify the microorganisms associated 

with important pre-  and post-harvest diseases of onion. Project workers visited farmersô fields in the 

above mentioned districts and documented necessary information through questionnaires. Ten (10) 

farmersô fields and 10 arats (whole sale market) were surveyed in each district during the reporting 

period. Around 70 farmersô fields and 70 arats of the seven districts were surveyed in total. 

Microorganisms causing pre- and post-harvest diseases of onion were isolated and identified following 

the tissue plating method in the laboratory. Two experiments were conducted at Gazipur and Bogura, 

one experiment with 36 onion genotypes and the other with 8 fungicide treatments to controlthe purple 

blotch disease of onion: T1=Mancozeb 80 wp (indofil), T2=Amister Top 

(azoxystrobin+difenoconazole), T3=Cupravit (copperoxychloride + metalaxyl), T4 = Score 250EC 

(difenoconazol), T5 = Tilt 250EC (propiconazol),  

T6 = Rovral 50 wp (iprodion), T7 = Autostin 

(carbendazim), T8 = control (no fungicide).  

 

Results and Discussion:  

Survey on diseases of onion 

Purple blotch, black mold and soft rot diseases (Fig. 

46) of onion were observed in the 7 districts 

surveyed. The highest purple blotch disease 

incidence, 76 %, was found in Rajbari followed by a 

73 % disease incidence in Gazipur. The lowest purple 

blotch disease incidence, 52%, was recorded in 

Magura (Table 22). The highest black mould disease 

incidence, 27%, was observed in Lalmonirhat  Fig. 46. Soft rot disease of onion  
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followed by 22% in Gazipur. The lowest incidence 

of black mould, 17%, was recorded in Magura. 

Lamonirhat was also the district with the case of 

highest soft rot disease incidence, 24 %, closely 

followed by Gazipur (20%). Soft rot incidence was 

found to be the lowest in Magura, 13%. 

 

Screening of onion varieties and lines  

High purple blotch disease incidence (score of 4 

on the severity scale) was observed in the 

varieties/lines AB8 (422), AB1 (BARI Piaz 1), 

AB2 (BARI Piaz 4) and AB3 (BARI Piaz 6). Low 

disease infestation (1 on severity scale) was found 

in AC-Bog423-AF5, ON 0374-NB6, ON 0326-

NB3 AB4 (379), AC-GAZ-384, AC-GAZ-380 and AC-Bog426-AF6.  

 

Fungicides in controlling purple blotch   

In the laboratory bioassay, the longest mycelial growth, 4.64 cm, was recrorded for the control treatment 

and there was no mycelial growth with Rovral, Tilt and Score which achieved 100% fungal growth of 

inhibition (Table 23). Among the treatments, Rovral (0.2%) gave the lowest incidence of purple blotch 

disease, 9% in Gazipur and 12% in Bogura. The second lowest purple blotch (12.00%) incidence was 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

found for the Amister Top treatment with similar effects of Score (12.8% incidence) and Tilt 250EC 

(12.9% incidence). In Bogura, disease incidence scores of 13.1%, 132.0% and 12.8% were recorded for 

Score250EC, Amitser Top and the second lowest disease incidence of purple blotch (13.00%) was 

found in Amister Top and Tilt 250EC, respectively. The worst disease incidences of 76% and 70% were 

recorded for the control plots in Gazipur and Bogura, respectively. Onion gave the highest yields of 22 

t/ha and 21t/ha with T6 (Rovral 50 wp) in Gazipur and Bogura, respectively. The lowest yields of 5.8 

t/ha and 6.0 t/ha were obtained from the control plots Bogura and Gazipur, respectively.  

 

Conclusions: A survey in seven onion growing districts of Bangladesh namely, Faridpur, Rajbari, 

Magura, Bogura, Lalmonirhat, Pabna and Gazipur indicated that the purple blotch, black mold and soft 

rot diseases of onion are predominant in most places of the country. Four onion lines viz., AC-GAZ-

384, AC-GAZ-380, AC-Bog423-AF5 and AB4 (379) were found promising against the purple blotch 

disease. The fungicides Rovral, Amister Top, Score 250EC and Tilt 250EC were found to be relatively 

effective in controlling the purple blotch disease of onion.  

Table 22.  Incidence of purple blotch, black mould 

and soft rot diseases of onion at different locations 

Location Purple 

blotch 

disease 

incidence 

(%)  

Black 

mould 

disease 

incidence 

(%)  

Soft rot 

disease 

incidence 

(%)  

Bogura 61.00 18.00 16.00 

Pabna 64.00 19.00 18.00 

Faridpur 69.00 21.00 17.00 

Rajbari 76.00 20.00 14.00 

Magura 52.00 17.00 13.00 

Lalmonirhat 54.00 27.00 24.00 

Gazipur 73.00 22.00 20.00 

Table 23. Bioassay of fungicides with different doses on inhibition of mycelial 

growth of Alternaria porri  caused by purple blotch disease of onion 

Fungicide Dose 

(ppm) 

Radial 

mycelial 

growth (cm) 

(after 7 days) 

% 

growth of 

inhibition  

T1 =  Mancozeb 80 wp (indofil) 2000 2.28 51 

T2  = Amister Top  

(azoxystrobin + difenoconazole) 

1000 1.12 76 

T3=  Cupravit 

(copperoxychloride+metalaxyl ) 

2000 1.00 76 

T4 = Score 250EC (difenoconazol) 500 0.00 100 

T5 = Tilt 250EC (propiconazol)  500 0.00 100 

T6 = Rovral 50 wp (iprodion) 2000 0.00 100 

T7 = Autostin (carbendazim) 2000 2.50 46 

T8 = Control - 4.64 - 
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30. Project Code and Title: TF 96-SBR/21/585. Upscaling of improved water management 

practices for sustainable productivity in the haor areas  
 

Implementing Organization: Bangladesh Rice Research Institute (BRRI)  

Principal Investigator: Dr. Md. Mahbubul Alam, SSO, Irrigation and Water Management Division, 

BRRI 

Locations: Tahirpur and adjacent upazilas of Sunamganj 

Budget: Tk 58.25 lakh 

Duration: November 2021 to Novemebr 2024 

 

Introduction:  Generally, Boro rice (winter rice) is the main and only crop grown in the haor areas. 

Early transpalnting and harvest of Boro rice are desirable in the haor areas to avoid crop damage by 

flash floods in the later part of April. Two opposite scenarios regarding the availability of water for 

irrigating Boro rice prevail in the haor areas, deep inundation during the monsoon rains on the one hand 

and severe water scarcity during the pre-monsoon period. Intercultural operations in Boro rice fields 

are hamperd due to lack of irrigation water during February-March. In spite of having fertile soils the 

mono-cropped haor lands deliver poorly in terms of Boro rice yield which can be attributed mainly due 

to an inadequate water regime. The productivity of haor lands, however, can be increased through 

proper management of the available water resources. This project addresses this issue of water 

management to optimize Boro rice yield in the haor areas of Bangladesh.  

 

Objective: To develop and demonstrate improved water management practices for increasing Boro rice 

productivity in haor areas of Bangladesh    

 

Materials and Methods: Two haors (Shanir Haor and Matian Haor) were selected in Tahirpur upazila 

of Sunamgonj district. Four FGDs were conducted at the study sites to document the existing 

agricultural water management practices along with the problems faced by the farmers. Some 

demonstrations on improved water management technologies on AWD (alternate wetting and drying) 

method of irrigation (12), use of poly pipe for efficient irrigation water conveyance (4), use of check 

valves in STW (shallow tube wells) (3) were set up in the local farmersô fields. This was to validate the 

suitability of an irrigation syatem in local conditions as well as to motivate the farmers for large scale 

adoption of suitable technologies. The effect of water stress on Boro rice farmersô fields was assessed 

through field obseravtions and yield measurements. Supplementary irrigation was provided by 

developing a groundwater irrigation system by installing STWs. Training sessions on improved water 

management will be arranged for farmers and extension workers. A land use map will be prepared using 

GIS and Remote sensing techniques. Based on the available land and water resources data, a plan will 

be prepared for future irrigation expansion and land productivity improvement. 

 

Results and Discussion: AWD irrigation system as a water saving technology was set up using 

polyethene pipes and demonstration trials were conducted in the study area. The yields of different Boro 

rice varieties were higher in the demonstration plots than those in the adjacent farmersô plots. The 

highest yield level was 5.7-6.4 t/ha with BRRI dhan29/Janakraj Hybrid. The intermediate range (around 

5-5.5 t/ha) yielders were Chokka Hybrid and Jhalak Hybrid. (Table 24). However, BRRI dhan84 gave 

a poor yield of 3.1 t/ha at Birnagar, Tahirpur Sadar and BRRI dhan29, gave an exceptionally low yile 

of only 4.3 t/ha at Chiksa, Tahirpur Sadar. Yield was low in some plots due to a hail storm in the night 

of April 15, 2022.  

 

Polythene pipes measuring about 2000 ft in total length were were supplied to four irrigation schemes, 

3 LLP (low-lift pumps) and 1 DTW (deep tube well). One ha of fallow land was brought under 

cultivation with the newly developed irrigation facility using water from the Boulai river at Moddho  
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Tahirpur. In Bordol 

Notunhati, supplementary 

irrigation was applied to 

some plots with river water 

with the help of polythene 

pipe. A severe problem of 

huge water loss from the 

earthen canal in a DTW 

irrigation scheme at Ujan 

Tahirpur was observed. 

This was taken care of by 

carrying irrigation water to 

the plots farthest from the 

pump   with the help of a 

polyethene pipe. 

 

 

Boro rice performance in 

18 farmersô plots was 

observed to assess the 

impact of water stress (Fig. 

47) at the reproductive 

phase on the yield. Water 

stress markedly affected 

Boro rice yield. With no 

water sress  rice grain yield 

was 6.2 t/ha which 

descreased sharply with 

increasing water stress and 

dipped to only 3.2 t/ha 

when the plants were very 

severely stressed. Yield 

was reduced by 13.0, 27.0, 

37.5 and 49.2% under low, 

moderate, severe and very 

severe stress conditions, 

respectively (Fig. 48).     

 

To assess the cultivation 

practices and crop yield levels a total of 50 

farmersô plots were monitored in two 

adjacent haors namely, Shanir Haor and 

Matian Haor. A shallow tubewell was 

installed to provide supplementary 

irrigation during water stress. 

Conclusions: Irrigation water scarcity 

during the reproductive phase is the main 

constraint on productivity of Boro rice in 

the haor areas. Yield reduction of Boro 

rice due to water stress at the reproductive 

phase was found to be as high as 49%. 

Development of irrigation facilities for 

supplementary irrigation during the 

Table 24. Results of AWD demonstrations, Boro 2021-22 

 

Location Union Land 

area 

(dec.) 

Variety Grain 

yield 

(t/ha) 

Moddho Tahirpur Tahirpur Sadar 30 BRRI dhan29 6.078 

Moddho Tahirpur Tahirpur Sadar 37 BRRI dhan29 5.656 

Moddho Tahirpur Tahirpur Sadar 30 BRRI dhan29 6.360 

Bordol Natunhati Bordol 120 BRRI dhan89 5.372 

Birnagor Tahirpur Sadar 17 BRRI dhan84 3.132 

Chiksa Tahirpur Sadar 15 BRRI dhan29 4.294 

     

     

     

Chiksa Tahirpur Sadar 30 Chokka Hybrid 5.228 

Chiksa Tahirpur Sadar 15 Chokka Hybrid 4.925 

Ujan Tahirpur Tahirpur Sadar 10 Jhalak Hybrid 4.397 

Ujan Tahirpur Tahirpur Sadar 20 Jhalak Hybrid 4.592 

Ujan Tahirpur Tahirpur Sadar 20 Jhalak Hybrid 5.520 

Nayabandh Uttar Sreepur 30 Janakraj Hybrid 6.263 

Fig. 48. Grain yield of rice and yield reduction under 

different water stress conditions at Tahirpur, 

Sunamganj , Boro 2021-22 
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reproductive phase of rice is necessary. The alternate wetting and drying (AWD) method could save 2-

3 irrigations and at the same time ensure high Boro rice yield.  

31. Project Code and Title: TF 98-C/21. Productivity enhancement of beans through on-station 

and on-farm research approaches in Sylhet region 

Implementing Organization: Sylhet Agricultural University (SyAU), Sylhet 

Principal Investigator : Professor Dr. Md. Shahidul Islam 

Locations: SyAU campus, Sylhet, Horticulture Center of DAE and research site of the NGO  Friends 

in Village Development Bangladesh (FIVDB and 10 upazilas of Sylhet, Moulvibazar, Sunamganj and 

Habiganj districts 

Budget: Tk 45.91 lakh  

Duration:  November 2021 to October 2024 

Introduction:  Beans (country bean, yard long bean, French bean, etc.), important vegetable crops of 

the family Leguminosae, are mostly grown during the winter season in Bangladesh. These are rich 

sources of protein as well as vitamins and minerals essential for human nutrition. Some varieties of 

country bean are grown in the summer season but their pod bearing capacity and pod quality need to be 

improved. There is an ample scope to increase vegetable production since large areas of cultivable land 

remain fallow during both the Rabi and Kharif seasons in the Sylhet region. Increasing bean production 

in the Sylhet region is possible if suitable varieties and production technologies are available. This 

research project seeks to improve bean production in the Sylhet region by identifying suitable varieties 

and developing and fine tuning production technologies.  

Objective: To increase bean production in the Sylhet region through varietal selection and production 

technology developemnt 

Materials and Methods: A baseline survey on vegetable crops in relation to variety, area, production 

and consumption was made in 6 selected upazilas (60 farm families) of 4 districts of the Sylhet division 

at the beginning of the project with the help of DAE officials. Seeds of country bean, French bean and 

yard long bean genotypes were collected from BARI, BSMRAU, SyAU, Sylhet, seed stores of Siddique 

Bazar, Dhaka and local sources. Selection/validation of 11 promising country bean genotypes was made 

under late sowing (15 November 2021) conditions recording pod yield and yield attributes. Three 

different studies on French bean (bush bean) including genotypic evaluation with varied sowing dates, 

spacing and sowing date interactions and shade nets were conducted in experimental fields of SyAU. 

Hybridization of 5 country bean parental lines was made in the half diallel fashion and hybrid seeds of 

10 cross combinations were collected for evaluation in the following in terms of combining ability and 

heterosis. Evaluation of 6 photo-insensitive country bean varieties/advance lines was initiated in April 

2022 in an experimental field of SyAU, at the Horticulture Center of DAE and at the FIVDB research 

site. A study on the influence of sowing dates and genotypes of yard long bean was initiated in the 

month of March 2022 in an experimental field of SyAU. Five adaptive trials on the summer country 

bean variety (Sikribi Sheem-1) are going on in selected farmersô fields in the Habiganj district. 

Necessary data were collected and analyzed with appropriate statistical software.  

Results and Discussion: The base line survey revealed that cultivation of winter country bean using 

the local popular variety óGoalgaddaô was most common while the cultivation other beans like French 

bean, summer country bean, yard long bean was rare in the Sylhet region. Lack of suitable varieties and 

production technologies, high rainfall, lack of irrigation facilities, absentee farmers, high labor cost etc. 

have been limiting vegetable cultivation to date. In genotypic evaluation of country bean (Fig. 49 and 

50) under late sowing conditions, Sikribi Sheem-1, (55.08 kg/decimal), Goalgadda (47.88 kg/decimal) 

and Kanchon (36.1 kg/decimal)) performed best with with yields of 55.08, 47.88 and 36.1 kg/decimal, 
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respectively (Table 25). BARI Jhar Sheem-1 and BARI Jhar Sheem-2 also performed well when sown 

in November and December. Shade nets did not significantly influence growth and pod production of 

 French bean under late sowing conditions (15 December). To prolong the availability of French bean 

in the market, cultivation under staggered sowing with closer spacing was found to be encouraging 

withb a yield of 117 kg/decimal. The success of hybridization varied by 65 to 85% and 10 F1 seeds 

were collected.  

Five selected farmers of different upazilas of the Sylhet division initiated adaptive trials with summer 

country bean (Sikribi Sheem-1 and Sikribi Sheem-2)  in the month of April 2022. The first harvest of 

green pods was done in mid-June 2022 which fetched 120-150 taka per kg from the local market.  

 

Conclusions: Eleven country bean genotypes in a late sowing situation (later than 15 November) were 

evaluated. Sikribi Sheem 1, Goalgadda and Kanchan outperformed the other genotypes in terms of 

green pod yield (55.08 kg, 47.88 kg and 36.11 kg per decimal, respectively). BARI Jhar Sheem-1 and 

BARI Jhar Sheem-2 gave appreciable green pod yield with November and December sowing times. For 

extended harvests of green pods of French bean staggered sowing with closer spacing was found to be 

promising.  

Table 25. Yield and yield attributes of late sown country bean genotypes  

Genotype 

  

Days 

to 

harvest 

No. 

pods/plant 

Individual  

pod wt  

(g) 

Pod yield/ 

plant  

(kg) 

Yield 

kg/decimal 

Harvesting 

duration  

(days) 

BARI Sheem 1 109 67 6.32 0.42 14.90 29 

Sikribi Sheem 1 95 266 5.81 1.54 55.08 48 

Sikribi Sheem 2 95 138 4.72 0.65 23.18 42 

IPSA1 95 116 6.75 0.78 27.93 35 

BU1 95 110 4.32 0.47 16.92 30 

BU4 102 48 10.2 0.49 17.64 29 

BU5 95 68 9.85 0.67 24.12 30 

Goalgadda 102 138 10.1 1.34 47.88 34 

Kanchon 102 162 6.25 1.01 36.10 33 

Rupvan 102 121 7.30 0.88 32.40 37 

SB003 95 150 5.75 0.86 30.85 44 

Stdev 4.81 59.22 2.11 0.36 12.76 6.53 
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32. Project Code and Title: TF 103-SBR/21. Sorjan based eco-friendly farming systems research 

for agricultural intensification in southern Bangladesh 

Implementing Organization: Regional Agricultural Research Station (RARS), BARI, Rahmatpur, 

Barishal 

Principal Investigator:  Dr. Md. Alimur Rahman, PSO, RARS, BARI, Rahmatpur, Barishal 

Locations: BARI RARS, Rahmatpur, Barishal, farmersô fields in Babuganj and Banaripara upazilas of 

Barishal, Char Fasson upazila of of Bhola, Sadar upazila of Jhalokathi   and Nesarabad upazila of 

Pirojpur  

Budget: Tk. 59.98 lakh  

Duration:  November 2021 to November 2024 

Introduction: Changing climate, 

particularly in the southern region of 

Bangladesh, is adversely influencing 

agriculture with increasing intensity. 

Only a single crop is grown on about 

1.63 lakh ha of land (21% of the total 

cultivable land) in this region  in a T. 

Aman rice/Boro rice/winter crop-fallow-

fallow cropping pattern. The ñsorjan 

agriculture systemò is an intensive 

method of growing crops on raised beds 

in an alternate raised bed-and-deep sink 

production system (Fig. 51). Farmers 

have been practicing sorjan 

agriculture in southern districts of 

Bangladesh for about two centuries 

now to to grow local vegetable and 

modern technologies uit crops. The productivity of the traditional sorjan system, however, is low due 

to a lack of modern technologies pertaining to the sorjan system. Use of the land and water resources 

can be optimized and productivity of sorjan agriculture enhanced by introducing a crop-fish system 

replacing the age old practice of growng crops only. This project has been undertaken to develop a 

sorjan based eco-friendly multi-component farming system for agricultural intensification in the 

southern region of Bangladesh. 

Objective: To develop location-specific sorjan based eco-friendly farming system technologies 

integrating crops (vegetables, fruits, spices and fodder) and fish for agricultural intensification in the 

southern region of Bangladesh 

Materials and Methods: On-station research is being conducted at RARS, Rahmatpur, Barishal and 

on-farm research in being conducted in farmersô fields in Babuganj and Banaripara upazilas of Barishal, 

Char Fasson upazila of of Bhola, Sadar upazila of Jhalokathi and Nesarabad upazila of Pirojpur with 

the help of the On-Farm Research Division of BARI and Department of Agricultural Extension (DAE). 

New sorjan beds were prepared and the existing/conventional sorjan beds were renovated. Experiments 

on the improvement of cropping systems, intercropping of pineapple and spice crops with existing fruit 

orchards, fertilizer management for creeper vegetable crops, agronomic management for improving the 

yield and quality of guava and golden apple are being conducted. The project work also includes pilot 

production of grafted BARI Peyara-2 replacing the local Swarupkathi guava variety, adaptive trials of 

Shahebikachu and BARI developed fruit varieties (BARI Aam-4, BARI Peyara-2, BARI Amra-1 and 

BARI Dragonfruit-1), adaptive trials of fodder crop species on sorjan bed slopes, adaptive trials of 

short-duration fish species in the sorjan canal water and development of eco-friendly pest management 

Fig. 51. Sorjan beds at Gava, Banaripara, Barishal 
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methods for vegetable and spice crops Fig. 52 and 53). Before setting up the experiments, the 

beneficiary farmers were trained on eco-friendly sorjan farming systems. Experimental data collection 

and statistical analysis are ongoing.   

 

Results and Discussion: Cropping system based short-duration Rabi crops (bottle gourd, ridge gourd, 

chili etc.) have been harvested and data processing is going on. The other component crops of the 

cropping systems are yet to be harvested. Presently the long-duration crops (pineapple, turmeric, ginger, 

guava, mango, golden apple and dragon fruit) are at the vegetative growth stage.  

 

Primary experimental results revealed that shade tolerant crops like pineapple, turmeric and ginger 

could be cultivated as intercrops in the existing guava and golden apple fruit orchards for increasing the 

productivity and profitability of the traditional sole fruit (guava/golden apple) based sorjan systems. 

Fodder crops (Packchong, German grass etc.) could also be cultivated on sorjan edges as livestock 

feedand also to minimize erosion of soil from the sorjan bed slopes. In addition, this will enable the 

utilization of the natural resources (soil, water etc.) more efficiently.  

 

Conclusion: Year-round vegetables and fruits can be cultivated with some renovations of the 

existing sorjan systems in southern Bangladesh. Shade tolerant crops like pineapple, turmeric and 

ginger could be cultivated as intercrops with the existing guava and golden apple fruit orchards. Fodder 

crops (Packchong, German grass etc.) could also be cultivated on sorjan edges for livestock and also to 

reduce the erosion of soil from the sorjan bed.  

4.1.3 Capacity Enhancement Program (CEP) 

4.1.3A Completed Projects   

33. Project code and title: CEP-I. Capacity enhancement of NARS through agricultural research 

management information system (ARMIS) 

Implementing Organization: Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka     

Principal Investigator: Dr. Md. Moslem Uddin Mia, Research Management Specialist  

Locations: KGF, Dhaka, 13 NARS institutions and 5 public universities located in various parts of the 

country 

Budget: Tk. 431 lakh 

Duration: Jan 2018 to Dec 2021 

Introduction:  Timely availability and easy access to agricultural research result/information are crucial 

for researchers both for developing need based research proposals and for optimization of resource use. 

The role of ICT is prime in this respect as it enables instant access to information for evaluating strengths 

Fig. 52. Adaptive trial of BARI ginger varieties 

(BARI Ada -1, 2 and 3) under existing golden 

apple orchards on sorjan bed at Bermahal, 

Sadar, Jhalakati 

Fig. 53. Fodder crop cultivated and harvested on 

sorjan bed at Gava, Banaripara, Barishal 
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and weaknesses of earlier work and initiating new research projects. The NARS institutions and the 

public universities have long been engaged in agricultural research, but the results and outcomes are 

scattered, not well organized and properly documented. Relevant information needs to be collected, 

organized and stored in a user friendly format so that research information can easily be retrieved by 

any interested person or organization and used as and when needed. In order to develop a user friendly 

communication channel between the users and the information providers, BARC is implementing this 

project on agricultural research management information system (ARMIS).  

Objective: Development and dissemination of ICT based research information.  

 

Materials and Methods: The ARMIS project started in July 2013, was designed and implemented as an 

integrated online centric system in which information about research title, abstract, institution, researcher 

information, objectives, methodology, duration, major findings, keywords and so on are archived and can 

be used as per client need. Altogether, 25000 research entries from 250 sources were covered during 

Phase-I. The 2nd phase of the project started in 2019. 

Results and Discussion: Since inception of Phase-II of the project, 1,670 new entries of research 

information were added to the databank. Up to March 2020, 19 hands-on training programs were 

completed at the institute levels and 455 users and focal points were trained. Linkages and active 

communication with 20 target organizations (NARS institutions and public universities) are being closely 

maintained to expedite data entries, editing and incorporation into the databank. The KGF web-site was 

redesigned adding a digital banner depicting the birth centenary of Bangabandhu Sheikh Mujibur 

Rahman. Updating of the ARMIS software to make them more user friendly is in progress. The total 

number of entries into the database reached 34,928 by 2020-21, new entries numbering 8,428. This 

database is readily available and accessible at http://armis.barcapps.gov.bd for any interested user from 

anywhere in the world. During the reporting period 23 hands-on training sessions were held at institute 

levels where a total of 545 scientists/academicians (users and focal points) were trained. 

Conclusions: This project collected, organized and stored information on agricultural research and 

research findings in a user friendly format to facilitate timely availability and easy access for future 

researchers. The database developed wil be useful in reviewing and evaluating earlier work, identifying 

gaps, avoiding unnecessary repetition and, based on need analysis, beginning new research work.  

34. Project Code and Title: CEP II-Seaweed. Capacity building for conducting adaptive trials on 

seaweed cultivation in coastal areas 

Implementing Organization: On-Farm Research Division, Bangladesh Agricultural Research Institute 

(BARI), Gazipur and Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka 

(Coordination Agency) 

Implementing Organizations: Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka 

and Bangladesh Agricultural Research Institute (BARI), Gazipur     

Coordinator: Dr. Md. Aziz Zilani Chowdhury, Member-Director, Crops, BARC  

Principal Investigators: BARI part: Dr. M. Akkas Ali, CSO/Dr. M. Mazharul Anwar, CSO, OFRD, 

BARI, Gazipur; BARC part: Dr. Kabir Uddin Ahmed, CSO, Planning and Evaluation, BARC 

Location: Coxôs Bazar 

Budget: 123.83 

 

Duration: January 2018 - September 2021 

 

Introduction: Seaweeds are marine macro algae having no defined body structure such as roots, shoots, 

flowers, seeds etc. They are rich in minerals, vitamins, antioxidants, trace elements, bioactive 

compounds and, thus, they are of great importance in food, beverage, cosmetics and pharmaceutical 

industries. Seaweeds are a valuable marine resource. In many maritime countries seaweeds are used as 

human food items like sushi rolls, soups and stews, salads, etc. They are also useful in agriculture and 

http://armis.barcapps.gov.bd/
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horticulture as animal feed, soil conditioners and manure, bio-agents against pests and diseases of crops, 

and in industries as gums and chemicals. However, not much is known about seaweeds, their collection 

from the Bay of Bengal and their utility and value in Bangladesh. Some people of Saint Martinôs Island 

(SMI) and Nuniarchara, Coxôs Bazar sporadically collect seaweeds from the sea shores nearby and sell 

them in the local markets. This project, dealing with the collection, characterization and processing of 

seaweeds, was implemented in the southeastern coastal district of Coxôs Bazar.  

Objective: Screening of commercially important seaweed species and developing techniques of 

collection of seaweeds, their round the year cultivation, post-harvest processing of seaweeds to produce 

important hydrocolloids and demonstration of their multipurpose uses  

Materials and Methods: After successful completion of the 1st and 2nd phases of the project (reported 

earlier) a two-year 3rd phase, comprising adaptive trials on seaweed cultivation in coastal areas, was 

started in October 2019.  In 2020-21, farming/cultivation of seaweeds in open was carried out using the 

one-step seed production method at Nuniachara of Coxôs Bazar Sadar upazila. Five other locations such 

as, Moheshkhali, Sonadia, Choufoldondi, Nazirartek, Rejukhal were selected later on and preliminary 

field trials were conducted. In Saint Martinôs Island (SMI), 215 different species of seaweeds from 102 

groups were recorded. Since the beginning of the project, each year about eight commercially important 

seaweeds were collected with the help of professional scuba divers for adaptive trials. Moreover, some 

other seaweeds viz. Gracilaria tenuistipitata, Ulva rigida and Ulva linza were collected from 

Nuniachara and Fishery Ghat of Coxôs Bazar and Noapara of Teknaf, respectively. One species, Hypnea 

boergesenii, was collected from Inani Beach of Ukhiya district. These seaweeds were used to produce 

ñone-stepò and ñmulti-stepò seed production. Farming/cultivation of seaweeds in open sea was carried 

out using the one-step seed production method. Capacity building work for researchers, extension 

experts from the Department of Agricultural Extension (DAE) and local farmers was continued. Two 

varieties of seaweeds, BARI Seaweed-1 (Gracilaria tenuistipitata) and BARI Seaweed-2 (Ulva 

lactuca) were released in 2021-22 and cultivated in Nuniarchara and Rejukhal of Coxôsbazar using the 

floating and semi-floating techniques and the floating raft method. Hypnea boergesenii (an important 

red seaweed) was cultured in floating rafts at Rejukhal.  

In 2021-22, as in the previous years, ambient temperature, salinity, pH, turbidity and dissolved oxygen 

(DO) of sweater were measured during the seaweed growing period and their effects on seaweed yields 

assessed. Seaweed was collected from 

Inani Beach and then seeded on ropes 

placed in rafts and harvested after one 

month. An offshore production technique 

for BARI Seaweed-1 and BARI Seaweed-

2 was developed; the seaweeds were 

cultured in food grade plastic tanks in an 

offshore shed. They were exposed to 

artificial light using a solar panel and LED 

tube lights each having an 8 watt capacity. 

Seawater was collected and stored in 

containers to settle down the silt and other 

unwanted materials. Then the water was 

filtered through a two- layer cloth filter 

and poured into tanks. Water was replaced 

through by siphoning and von Stoch media 

was supplemented in accordance with 

different treatments. After one month, the 

seaweeds were harvested.  

Agar agar was produced from BARI 

Seaweed-1 by the heat extraction method 

(Fig. 54). Dried BARI Seaweed-1 was 

cleaned several times with tap water to 
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remove unwanted particles like sand, mud, foreign particles etc. Cleaned seaweeds were treated with 

NaOH solution and then cleaned and washed thoroughly. Treated seaweeds were then boiled in high 

temperature and pressure. After boiling the extract was separated with a thin filter paper. The extract 

was boiled again to increase its concentration, and then kept in room temperature until it solidified. 

After solidification, alternate freezing and thawing was done. Finally, it was sun-dried and milled to 

derive agar powder. Agar was confirmed through FTIR (Fourier transform infrared) spectroscopy in a 

BSMRAU Laboratory. 

Results and Discussion: Research findings of the project were reported in previous annual reports. In 

2021-22, BARI Seaweed-1 and BARI Seaweed-2 were produced monthly at Nuniarchara sand-flat, 

Coxôs Bazar during the Rabi season. The total weights of BARI Seaweed-1 and BARI Seaweed-2 in 

open sea at Nuniarchara during October 2021 

to March 2022 were 46.32, Ñ3.42 (å) and 

19.27±2.09 and dry weights were 4.69±0.63 

and 3.09±0.34 t/ha, respectively (Fig. 55 and 

56). The highest fresh yield of BARI 

Seaweed-1 was obtained in January 

(15.10±0.88 t/ha) and the lowest in February 

(2.92±0.72 t/ha). In case of BARI Seaweed-2, 

the growing period was from December to 

March where the highest fresh yield, 

6.55±0.91 t/ha, was obtained in March and the 

lowest in January, 2.85±0.33 t/ha). At 

Rejukhal, in open sea, the fresh and dry yields 

of BARI Seaweed-1 and BARI Seaweed-2 

during the same period were 28.99±3.83 and 

7.36±0.60, and 8.47±1.05 and 1.36±0.16 t/ha, 

respectively  (Fig. 56).   

 

The water quality parameters 

varied with season and across the 

two locations (Fig. 55 and 56). 

There were insignificant 

differences in water temperature, 

pH and DO, but salinity and 

turbidity varied appreciably with 

time of the year. Water turbidity 

was much higher at Nuniarchara 

than that at Rezukhal (Fig. 55 and 

56). The water quality parameters 

especially turbidity influenced 

seaweed growth and yield; yield 

was relatively high when water 

turbidity was low.  

 

Higher fresh yields were 

observed with the newly 

introduced floating raft method 

than with the floating method 

(Fig. 57 and Table 26). Yields 

with the floating raft method were 

27.20 and 35.17 t/ha at Nuniarchara and Rejukhal, respectively while with the floating method the fresh 

yield at Nuniarchara was 13.87 t/ha and at Rejukhal it was 14.59 t/ha. The lowest yields were observed  

Fig. 56.  Fresh yields of BARI Seaweed-1 and BARI Seaweed-2 

in different months under varying water conditions at Rezukhal, 

Coxôs Bazar; NTU= Nephelometric turbidity unit  

 

Fig. 55.  Fresh yields of BARI Seaweed-1 and BARI 

Seaweed-2 in different months under varying water 

conditions at Nuniarchara, Coxôs Bazar; NTU= 

nephelometric turbidity unit  
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with the semi-floating method, 8.77 and 11.09 t/ha, respectively, at Nuniarchara and Rezukhal (Table 

26). .  

Hypnea boergesenii yielded 17±3 t/ha of fresh 

material (2 t/ha dry matter) one month at Rejukhal  

 

when cultured in a food grade plastic tank in an offshore shed, this was a 235% increase over open sea 

culture.  

 

Agar was extracted from a locally available seaweed species, Gracilaria tenuistipitata, in the Seaweed 

Research Laboratory of OFRD, Coxôs Bazar using the new protocol. Dried agar powder derived 

amounted to 16% of the seaweed on dry weight basis. FT-IR spectroscopy peaks indicated the presence 

of 3,6-anhydrogalactose bridges confirming the composition of the extracted agar. 

Conclusions: This project studied a valuable and versatile natural resource, seaweeds, available in the 

Bay of Bengal along the shoreline in southern Bangladesh. Practically and economically viable 

techniques of collecting seaweeds from the sea and cultivating them and using them as human food 

have been developed. Two seaweed species, Gracilaria tenuistipitata and Ulva lactuca, were 

successfully grown in open sea in Coxôs Bazar. These two species (Gracilaria tenuistipitata and Ulva 

lactuca) were released by BARI as seaweed varieties with the names BARI Seaweed-1 and BARI 

Seaweed-2. A new cultivation technique for producing seaweeds in open sea was developed and the 

seaweed species Hypnea boergesenii was successfully grown using this new technology. The newly 

released seaweed varieties were successfully grown in offshore sheds using an artificial light source 

and a nutrition medium. Post-harvest processing of seaweeds was carried out and some food recipes 

were developed. A protocol of agar extraction from seaweeds like Gracilaria tenuistipitata was 

developed enabling the production of agar powder amounting to 16% of the seaweed dry matter. 

Measures were taken to explore seaweed markets and create awareness among local farmers and 

entrepreneurs. These findings and initiatives hold promise for the commercial exploitation of a hitherto 

underutilized marine resource of the country.   

4.1.3B Recently Initiated Projects   

 

35. Project Code and Title: CEP V/21. Capacity building of some field level extension officers of 

DAE, DOF, DLS and progressive farmers of Bangladesh  

Implementation Organization: Bangladesh Academy of Agriculture (BAAG), BARC Complex, 

Farmgate, New Airport Road, Dhaka-1215  

Coordinator and Principal Investigator: Dr. Abul Kalam Azad, Fellow of BAAG Fellow  

Table 26. Performance of BARI Seaweed-1 

using different cultivation techniques at 

Nuniarchara and Rezukhal, Coxôs Bazar 
Method Fresh yield 

(t/ha) 

Dry yield 

(t/ha) 

Nuniarchara 

Floating 13.869±0.609 2.237±0.098 

Semi-

floating 

11.088±0.673 1.788±0.108 

Floating 

raft 

27.200±2.148 4.387±0.346 

 Rezukhal 

Floating 14.591±0.999 2.353±0.161 

Semi-

floating 

8.773±1.120 1.417±0.176 

Floating 

raft 

35.171±3.322 5.672±0.536 
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Co-Investigators: (i) Dr. Syed Ali Ahasan, Deputy Director, Department of Livestock Services (DLS), 

Farmgate, Dhaka. (ii) Mr. Mohammad Abdul Kaioum Majumder, Upazila Agriculture Officer (DPD, 

Citrus project), Department of Agriculture Extension (DAE), Khamarbari Road, Farmgate, Dhaka-

1215, (iii) Ms. Alize Farzana, Senior Assistant Director, Administration Section, Department of 

Fisheries (DoF), Bangladesh 

Locations: BARC and concerned offices of DAE, DOF and DLS  

Budget: Tk 161.40 lakh  

Duration:  October 2021 to October 2024 

Introduction: New crop varieties, breeds of livestock and fish and improved technologies of their 

production are being continually developed by the NARS institutes and universities of the country. 

Extension experts working at the grass roots level need to keep themselves updated about the most 

recent developments in variety/breed release and agricultural technology generation to expedite their 

quick dissemination to farmers. This project is designed to train extension officials on emrging 

technologies.    

Objective: To enhance the capacity of public sector agricultural extension agencies by organizing 

effective training programs for trainers (TOT) 

Materials and Methods: Training programs on new agricultural technologies were organized at 

different locations of the country for the professionals of the Deparetment of Agricultural Extension 

(DAE), Department of Livestock Services (DLS) and Department of Fisheries (DoF).        

Results and Dicussion: In an initiative to enhance capacity of manpower belonging to agricultural 

extension agencies of the country through a training of trainers (ToT) program on agricultural 

technologies, 240 participants received training in 8 batches at different locations of the country. The 

program building process of the ToT was very participatory, intensive and unique through the 

interaction of all relevant stakeholders. 

Conclusions: Training programs for DAE, DLS and DoF professionals are ongoing. The impacts of the 

training programs will be assessed as implementaion of the project progresses in the future.  

36. Project Code and Title: CEP VI-BARC/21. Improving research qualities of ARIs through 

review and evaluation by an external panel of experts 

Implementation Organization: Planning and Evaluation Division, Bangladesh Agricultural Research 

Council (BARC), Farmgate, Dhaka-1215 

Principal Investigator: Dr. Suraya Parvin, PSO, Technology Transfer and Monitoring Unit (TTMU), 

BARC  

Co-Investigator: Dr. Md. Abdus Salam, Member-Director (Planning and Evaluation Division), BARC, 

Farmgate, Dhaka-1215, Bangladesh  

Locations: BARC and headquarters of BARI, BRRI, BINA, BSRI, BJRI, BWMRI along with their 

regional stations  

Budget: Tk 599.34 lakh  

Duration:  December 2021- November 2026 

Introduction: As per provision of the BARC Act 2012 and Government Order (GO) issued by the 

Ministry of Agriculture (MoA), a 10-member external panel of experts (EPE) headed by a chairperson 

was formed for a review and evaluation of six public agricultural research institutes (ARI). EPE is 

mandated to identify the weaknesses and limitations related to research capacity (both physical facilities 

and technical skills) and research project implementation processes at the main centers and regional 
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stations of ARIs and recommend measures for improvement of research, physical facilities and 

management.  

Objective: To assess current research facilities and logistics and suggest ways and means of research 

quality improvement for delivery of demand driven crop production technologies for farmers and 

commercial agriculture entrepreneurs of Bangladesh 

 

Materials and Methods: In the first year, EPE is scheduled to visit six crop research institutes under 

schedule óKaô of NARS. In the second year, EPE will visit ARI regional stations, regional centers, sub-

stations scattered in different agro-ecological zones of the country. EPE will also visit some selected 

R&D facilities and farm equipment manufacturing facilities of private entrepreneurs. EPE will gather 

information on the technologies developed and crop varieties released over the past five years using a 

questionnaire and through visits to ARI central stations and browsing websites. Regional technology 

uptake workshops are planned to be held at DAE premises in 14 regions. Seven such workshops will 

be completed in the second year. Private sector consultation workshops will also be held towards the 

end of second year. The remaining 7 regional technology uptake workshops and some 8 regional 

research workshops will be held in the third year. The fourth year of the project will be devoted to 

second (or follow-up) visits to six ARI central stations and stakeholdersô meetings bringing ARI 

scientists, policy makers, extension officers, private sector R&D scientists and agribusiness leaders 

together. In the fifth (final) year EPE will spend most of its time monitoring the implementation of 

suggestions and recommendations made to improve research quality at each of the 6 ARIs. A report 

containing the present status of research at 6 ARIs and suggestions and recommendations for improving 

research quality and standard will be prepared and submitted before the end of the final year (fifth year) 

of the project.  

 

Results and Discussion:  

¶ EPE held sensitization workshops at BARI (Gazipur) on 10 January 2022 and BJRI (Dhaka) on 

31 March 2022.  

¶ EPE also completed group discussions with senior scientists, research leaders, Directors and 

Director General (DG) of BJRI. Discipline-wise information on research accomplishments, 

resources and physical facilities and infrastructure available in BJRI were recorded.  

¶ All 6 ARIs responded through a structured format to requests of furnishing reports on 

accomplishments, manpower and available physical facilities.   

¶ BARI provided detailed information on the process of program development, details of research 

programs and accomplishments, manpower (including qualifications and experiences of 

scientists), physical facilities etc.  

¶ The first round of visits to the BJRI HQ in Dhaka was completed. From this visit and discussion 

with BJRI scientists it transpired that the instituteôs programs seriously suffered from the lack of 

an experimental farm and inadequate research facilities at Dhaka. BJRI has three research and 

development wings (a) Agriculture, (b) Technology, and (c) Jute Textile Wing. Both Agriculture 

and Technology wings have several divisions and departments. A high-quality genomic research 

facility developed through a government supported BJRI Genome Sequence Project remains 

underutilized or unutilized presently. Policy directive are necessary to better utilize this excellent 

facility available for implementing multi-institutional programs. Opportunities of human 

resource development at BJRI also appeared to be insufficient. Research priority setting and 

program development do not follow a standard procedure, and generation of technologies and 

their dissemination remain largely neglected. However, the institute has developed and released 

49 improved jute and kenaf varieties so far. A package of procedures for increasing fiber and 

seed production was noted.  

Conclusions: The project team is continuing the process of collecting detailed information on research 

accomplishments, resources and physical facilities and infrastructure available at ARIs of Bangladesh. 

Weaknesses and limitations related to research capacity (both physical facilities and technical skills) 
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and research project implementation processes at ARIs will be identified by EPE. ARIs will be greatly 

benefited by recommendations of EPE in their way forward to face future challenges of agricultural 

development in Bangladesh.   

4.1.4 Commissioned Research Program (CRP)   

 

4.1.4A Ongoing Projects  

 

37. Project code and title: CRP-II (Modeling climate change impact on agriculture and developing 

mitigation and adaptation strategies for sustaining agricultural production in Bangladesh, 2nd 

phase) 

 

Implementing organizations: BARI, BAU, BRRI, BSMRAU and KGF 

Principal Investigator : Coordinated project 

Coordinator 

Dr. Jatish C. Biswas, MCCA project (2nd phase) 

 

Deputy Coordinators 

Dr. M. Mazharul Anwar, CSO and Head, OFRD, BARI, Gazipur 

Dr. Md. Mizanur Rahman, Professor, Department of Soil Science, BSMRAU, Gazipur 

Dr. Md. Maniruzzaman, PSO, IWM, BRRI, Gazipur 

 

Location: All over Bangladesh 

Budget: TK 10,68,19,000/- 

Duration : December 2020- November 2023 

Introduction : The global mean surface temperature during 2006-2015 was 0.87°C higher than that 

averaged over the period 1850-1900. Increases in temperature and atmospheric CO2 level adversely 

affected natural resources. The yields of crops, fish and livestock are likely to decrease in the future. 

There is an urgent need to study and monitor the adverse effects of climate change (CC) on crop, fish 

and livestock production in Bangaldesh which is dubbed as the country most vulnerable to CC. In the 

first phase of this project, the effect of climate change on crops, mostly rice, wheat and maize, was 

evaluated. To assess the impact of climate change on agriculture as a whole, it was felt that the scope 

of the project needed to be expanded to include, in addition to crops, livestock and fisheries and identify 

the vulnerable regions of the country. Accordingly, work unbder the the second phase of the project has 

been designed to generate information that can be used to develop strategies to reduce greenhouse gas 

(GHG) emissions from crop, livestock and fish production sites and fine tune climate smart crop, 

livestock, fisheries and resource management options for sustainable agricultural enterprises in the 

future.  

 

Objective: Assessment and characterization of climatic variability, vulnerability and extreme events 

and their impacts on soil and plant processes, livestock, fisheries and socioeconomic conditions of 

farmers  

 

Materials and Methods: The project is being implemented by BARI, BRRI, BSMRAU, BAU and 

KGF. Field and laboratory experiments (growth chambers, incubators, static close chamber technique) 

were conducted. Socio-economic data were collected through field surveys and from secondary 

literature. Greenhouse gas (GHG) emissions were estimated based on measured data (static closed 

chamber technique) and data from secondary sources. Models such as DSSAT (Decision Support 

System for Agrotechnology Transfer), APSIM (Agricultural Production Systems Simulator), DNDC 
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(Denitrification-Decomposition), AI (Artificial Intelligence) etc. were used. Analyses were done 

following standard protocols. 

 

Results and Discussion: This project deals with crop, livestock and fisheries for assessing impacts of 

climate change (CC). Some important findings in 2021-22 are given below:  

 

Crops 

Evaluation of long-term seasonal water recession dynamics showed that most of the haor areas go under 

water from May to October and water becomes less available during December-January to April. 

Special efforts will be needed to increase cropping intensity under such situations.  

Future precipitation during wet season 

(July-October) is most likely to 

increase in all months except in 

August (Fig. 59). In 2050, the eastern 

side of Bangladesh will have the 

highest precipitation and north-

western side is likely to have the 

lowest precipitation.  

Rice leaf and neck blast disease 

incidences increased with high 

temperature and humidity, varietal 

differences in the severity of 

infesetation were observed. Besides, 

the developmental period of the rice 

leaf folder from egg to adult was 48-56 

days at 20oC, 25-35 days at 25oC and 

23-31 days at 30oC indicating a more 

serious infestation in a future scenario 

of rising ambient temperature.   

The crop species and agronomic management may be 

important factors in the minimization of GHG emission 

(Table 27). Growing maize and wheat was found to be 

beneficial for sequestering CO2 from the atmosphere while 

rice was responsible for negligible amounts (about 180 kg 

C/ha) of net emission (Fig. 60) that can be minimized if 

short-duration varieties are grown with AWD irrigation  

 

Table 27. Greenhouse gas emissions and 

grain yields of wheat and maize as 

influenced by fertilizer management in 

farmersô fields, Meherpur 

Parameter Wheat  Maize  

A B A B  

CH4 

(kg/ha) 

13.5 11.2 22.8 20.5 

N2O 

(kg/ha) 

0.46 0.38 0.96 0.70 

CO2 

(kg/ha) 

827 690 1090 975 

GWP 

(kg/ha) 

1327 1104 1983 1735 

GHG 

(g/ha) 

0.41 0.32 0.23 0.19 

LYield 

(kg/ha) 

3.20 3.40 8.80 9.02 

A = farmersô fertilizer mgt;  

B = researchersô fertilizer mgt  

Fig. 59. Actual and projected mean precipitation in 1970-

2000, 2010-2018 and 2050 in Bangladesh 
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and efficient fertilizer managements.   

Livestock 

Laboratory facilities are being developed for CC studies relatred to livestock. A study on manure 

management in Jashore district showed that manures are stored in solid and liquid forms and used as 

kitchen fuel and fish feed. A total of 49,84,230.46 kg CO2 eq of which 26,25,347.12 kg from enteric 

fermentation and 23,58,883.34 kg from manure per year were emitted from 210 farms in Jashore district. 

Large, medium and small farms emitted 22,71,092.43, 15,06,111.14 and 12,07,026.89 kg CO2 eq per 

year, respectively.  

 

Fisheries and aquaculture 

Most hatcheries in Bangladesh are operated within a narrow window of temperature (22.8ï23.1ºC). 

Temperature fluctuations greatly influenced egg parameters of fish. Water temperature and turbidity,  

dissolved oxygen, pH level and growth of phytoplanktons and zooplanktons varied greatly depending 

on husbandry period of tilapia, pangas and Asian catfish. 

Socioeconomic study   

Farmers rated CC vulnerability issues in different ways based on crop and household items (Table 28).  

 

Conclusions: Analyses indicated that precipitation in Bangladesh is most likely to increase in all 

months in future except August. Growing T. Aman rice based on rainfall would be a critical issue in 

future. Moreover, increased leaf and neck blast disease and leaf folder insect pest infestations in rice 

are most likely to increase in future. Growing maize in a rice-maize pattern sequestered about 1.23 MT 

CO2 eq/year indicating that GHG emission reduction is possible by growing non-rice crops. GHG 

emission (CO2 eq.) from cattle manure in Jashore district varied depending on farm size. The highest 

manure CH4, and CO2 eq emission/animal/year was observed in large farms. Fluctuations in temperature 

will affect brood production in fish hatcheries. Further research is needed to find out adaptation and 

mitigation strategies for sustaining agricultural production in a changing climate scenario.  

38. Project Code and Title: CRP-V. Development of upazila land suitability assessment and crop 

zoning system of Bangladesh 

Implementing Organizations: Bangladesh Agricultural Research Council (BARC), Soil Resources 

Development Institute (SRDI), Institute of Water Modeling (IWM) 

Table 28. Vulnerability issues reported by the farmers 

Vulnerability issue Score Respondents % Vulnerability category 

Standing crop loss 10 100 HV 

Seedling drowned 8 83 HV 

Seedbed loss 9 69 HV 

Loss of stored seeds 7 52 MV 

Crop land loss due to erosion 7 65 MV 

Crop land loss due to sand deposition 6 47 MV 

Agricultural inputs loss 8 74 HV 

Primary occupation loss 8 66 HV 

House damage 10 93 HV 

Village link road erosion 7 89 MV 

Livestock loss 9 67 HV 

Tree loss 4 54 LV 

Water and sanitation problems 4 61 LV 

HV= high vulnerability; MV= medium vulnerability; LV= low vulnerability 
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Coordinator: Member Director (Crops), BARC 

Locations: 195 Upazilas 

Budget: Tk 10,38,27,250 

Duration: February 2022-January 2025 

Introduction: Minimizing yield gaps, increasing resource use efficiency and developing resilience to 

climate change impacts are the most important challenges in the agriculture sector of Bangladesh. There 

is an urgent need to develop more efficient and sustainable agricultural production systems where the 

focus should be on identification of areas capable of producing high agricultural output and areas where 

the soil and climate are most suitable for particular crop(s). Location-specific information on suitable 

crops ensuring sustainable use of scarce land and water resources is necessary. Realizing the importance 

of proper utilization of agricultural lands to increase productivity, profitability and promote accelerated 

growth, the Bangladesh Agricultural Research Council (BARC) initiated a GIS based crop zoning 

project for 76 crops in 195 upazilas. The GIS based approach for crop zoning will help identify land 

capable of producing high agricultural output. It may be mentioned here that the Government of 

Bangladesh, in the 8th Five Year Plan (FYP), included and emphasized crop zoning policies and 

strategies for the crop sub-sector of Bangladesh agriculture.  

Objective: Updating and validating land/crop suitability databases and creating an online GIS based 

software to help design appropriate farming practices to achieve food and nutritional security 

Materials and Methods: A methodological framework consisting of different processes such as, agro-

edaphic suitability, agro-climatic suitability, combined suitability and economic suitability is presented 

in Fig. 61. The edaphic suitability assessment of crop(s) has been carried out considering land and soil 

properties with respect to maximum attainable yield (MAT). The agro-climatic suitability of crop(s) is 

based on an assessment of loss, if any, in yield potential due to temperature and/or moisture stress. 

Agro-ecological suitability classification of a given crop is achieved through combining agro-edaphic 

and agro-climatic suitability modules as stated in the FAO/UNDP (1988) Land Resources Appraisal of 

Bangladesh. Geospatial technology is used for crop suitability assessment and zoning. 

Results and Discussions: The online GIS based crop zoning information system (CZIS) software 

which is the core of this study has been developed. It has been registered as a gov.bd domain and 

uploaded to the National Data Centre cloud (http://cropzoning.gov.bd). Many features were added in 

the software such as, spatial and non-spatial data entry, edit and download; menu for accessing crop 

Fig. 61. Conceptual framework and processes of crop suitability assessment  
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zoning, cropping pattern, union based profitable crops and fertilizer recommendation, crop variety 

information. 

A dashboard of the crop zoning system has also been developed for quick and easy access to information 

(Fig. 62). The information is particularly useful for policy /decision makers for agricultural planning 

and development. It can provide information on crop zoning required for land use planning, fertilizer 

requirement, land and soil properties, land use status, crop profitability, etc. 

A mobile app named óKhamariô has been developed and integrated into the main system (CZIS) for 

dissemination of information to farmers, extension officials, agricultural planners, scientists, 

researchers and other stakeholders in agriculture. A major advantage of óKhamariô is that the user will 

get land parcel based crop suitability information along with crop varieties with their yield  and duration, 

land and soil properties, nutrition status, crop specific fertilizer recommendation, etc. Meanwhile a few 

anomalies were identified in the app some of which have been resolved and a new feature ólocation 

based land and soil properties, nutrition statusô is added to the óKhamariô app. The óKhamariô app can 

be downloaded from Google Play Store. 

A bi-lingual agri-advisory portal (Fig. 63) was also developed as a gateway for demand-driven 

technology information and advisory services in agriculture and allied disciplines. A few modifications  

Fig. 63. Agri -advisory portal (www.cropzoning.gov.bd) 

Fig. 62. Crop zoning system dashboard (www.cropzoning.gov.bd) 


