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Message

Recently, the Agriculture Sector in Bangladesh has grown fast and is marked by spectacular achievements. We
currently grow sufficient grains, vegetables, fruits, fish, and livestock to meet the needs of our population, and we
are also able to export ceniaiood products to international consumers. Bangladesh Bureau of Statistics (BBS)
reports that the poverty situation in the country has improved significantly; the poverty head count, using the upper
poverty line, has declined to 23.2% in 2016 from a gk of 56.7% in 1991, and the target now is to further
reduce it to 15% by the year 2030.

Agricultural researchers and extension personnel will have to address the challenges of achieving higher agricultural
productivity and profitability by developing higfielding, resilient crop varieties, as well as livestock and fish
breeds. This includesmplementing climatesmart production practices and sustainable, intensive integrated
farming systems, among other strategies. To create a sustainable, safe, and profitable agricultural system, the
Government of Bangladesh has highlighted agricultural ldpueent in key policy documents like Vision 2041,

the 8th FiveYear Plan, and the Bangladesh Delta Plan (BDP) 2100. This initiative relies on the support of
academicians, researchers, extension personnel, and other stakeholders, including food cluag) pperessors,
distributors, consumergnd most importantly, farmer3.ogether, they work to ensure sustainable agricultural
production despite challenges such as population growth, decreasing arable land, land degradation, declining soil
fertility, changing demand patterns, and climate change.

Krishi Gobeshona Foundation (KGF) has empteasiquality and pluralistic research by creating a competitive
environment among the scientists working in the relevant fields with the invitation of research proposals-on target
oriented and crossutting issues in agriculture. @arm adaptive researchli®ing supported to develop demand

driven technologies to transform traditional agriculture into commercial erses@nd which is one of the present
focuses of the foundation. KGF is supporting CGP, CRP, ICP, CEP, Technology Piloting, Technology
CommercializationLump Sum GranfPrograms by making partnerships and strong linkages among research,
extension, universities, NGOs and private sectors to disseminate tHeiarsdly technologies being developed
through successful projects. Indeed, KGF fosters a urdiuegseapproach to provide a common platform for
people coming from private and public sectors, having different strengths and facilities, but requiring cooperation
to work together for common goals with sustainable support. It also fosters research work wingdim®
bottlenecks remaining in the existing systems. These initiatives have really enhanced the height of the Foundation,
achieving its objectives and increasing the visibility of the organization. The remarkable successes made during
202324 were the otcome of the sincere efforts and cooperation from all KGF associates. | believe that the strong
initiatives and efforts of KGF experts under the leadership of its Executive Director will certainly enable a positive
impact in the field of sustainable agritural R&D in Bangladesh.

The results and impacts of these agricultural research and development projects and programs, | understand, ar
regularly monitored, recorded and documented by KGF in assorted quarterly and annual publications, such as,
Projuktibarta, technical bulletins, annual reports, etc. | appreciate the efforts of KGF colleagues for the publication
of the 15th Annual Report (20231), and hope that agricultural researchers and extension specialists, social workers
and community leaders, gernment planners and strgigts will find this publication useful as a resource and
reference document related to agricultural research, technology generation and dissemination.

I am happy to know that the Annual Report 2@23of KGF is ready to be published. KGF is documenting its
annual activities consistently in its Annual Repartg this is the TSedition that covers the activities completed
from July 2023 to June 2024.

Executive Chairman, BARC and
Chairman, Board of Directors, KGF



Preface

KGF is a Government sponsored autonomous grant making angrofithorganization established in 2007
considering the dire need for sustainable funding and operational flexibility of agricultural research and
development in Bangladedts mission is to facilitate capacity improvement, technology generation and adaptation
for enhancing productivity and quality of crops, fisheries and livestock agriculture through effective management
of Research and developmeR&(D) under a competitive and diversified rasgh environment

KGF is strongly connected to mainstream research and development via BAd&R@evelopment of the agriculture

sector in Bangladesh has been supported by KGF over theelsstteeryears as a part of a national effort to
achieve food and nutrition security acolhboriatmpamonge f a
these essential partners on R&D projects backed by KGF, numerous promising technologies have been developec
in the areas of crop, livestock and fisheries production in Bangla8exte its establishment, KGF has offered
sustainable funding, encouraged ceatilpye research, and nurtured collaboration among the public, private, and
NGO sectors. Together, KGF utilizes scientific expertise to address critical challenges in agriculture and the
environment through innovation and collaborative learning

KGF implements a wide range of programs focusing on crops, livestock, fisheries, natural resources, value chains,
and cross cutting issues. To date, KGF has successfully completed around 100 CGP $rGREstojects, 5

CEP projects, 2 ICP projects, 8 BR projects, 24 pilot projects and 23 LSG projects. Furthermore, 65 projects are
actively ongoing across various regions of Bangladesh. The processing of the 6th call CGP projects is currently
being overseen bthe TAC. Technologies and scientific knowleglgan only yield positive results when they are
applied correctly and efficiently in agricultural practices, as well as through the supply chains and markets of
entrepreneutsin view of this, KGF has consistently released an annual report, which serves as an effective and
valuable method for sharing information and knowleddereover, this report offers insights into the governance,
human resources, and finance and accounts of KGF. The Annual Report for the ye24,20231L% in the series,
providesa concise overview of thactivities and accomplishments of KGF during fiscal year July 2023 to June
2024. The outcome of R&D activities concerning crops, fisheries, livestock, agricultural engineering, farming
systems, socioeconomics, agroforestry and enterprise developmenhtubtgs time are recorded in the annual
report. Apart from this, KGF has been publishing a scientific journal regularly to shares new research findings with
the scientific community and the publiédditionally, this publication is crucial in enhancingsk- 6 s pr of i | e
unique centre for the sponsorship and support of agricultural research and development in Bangladesh.

This annual report 20224 outlines the ongoing activities for the year 2@23(July to June), showcasing the key
technologies developed through various-Bpported projectd.want to express my sincere gratitude to all the
esteemed members of the GB and the Board of Directors for their continuous guidance, insightful decisions, and
invaluable advice.l also wishto thank and express my gratitude to the NARS scientists along with all KGF
professionals whose contribution has made the foundation vibramtid like to congratulate and thank everyone

who dedicated their efforts to compile and edit this reowill be a significant resource for scientists, extension
workers, policymakers, teachers, students, and other stakeholders. KGF appreciates feedback, comments, an
suggestions from its readers.

Executive Director, KGF
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Krishi Gobeshona Foundation (KGF)

AN %m

KGF~
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Vision
Foster enabling environment for promoting quality agricultural R&D and capacity enhancement for sustaining
agricultural productivity and nutritional security

Objectives
Improvement of research quality through creating a competitive environment for public and private entities to

work together with pluralistic approach to address demand driven priority reséaathieve higher
productivity and nutritional security

Activities

KGF sponsors agricultural research for development (R&D) projects wedenmajor Categories viz.(a)
Competitive Grants Progranfb) Commisioned Research Prografn) CapacityEnhancemenfrogram,(d)
International Collaborative Prograife) Technology PilotingProgram to disseminate technologiBsTechnology
Commercialization Programnd g) Lum Sum Grantfecently, KGF has undertaken several innovative initiative
opening up new possibilitiegi t hi n Bangl ades 8 s.()dAgarenesuBuildingraadI Teci&ldyy s e ¢
Dissemination through Media Coverage and (nternational Partnership for Information, Knowledge and
Technology Exchange.



Krishi Gobeshona Foundation (KGF)
Annual Report 202324

Executive Summary

The Krishi Gobeshona Foundation (K3kas established with the sponsorship of the government of
Bangladesh in 2007 under the Companies Act 1994 to provide sustainable funding, create a competitive
environment, and a common platform for the public, private, and NGOs to work for agricultural
research and development. Initially funded by the World Bank through the National Agricultural
Technology Project Phage(NATP-I), KGF facilitates publicprivate partnerships, promoting
competitive, demantkd, and collaborative research. Its goal is thagee agricultural productivity,

food and nutrition security, and support innovation by linking with research institutes, universities and
the private sector for sustainable agricultural development.

KGF began utilizing its endowment fund in 2012, which was allocated by the Krishi Gobeshona
Endowment Trust (BKGET). The Secretary of the Ministry of Agriculture (MoA) is the Chairperson of
BKGET. The Government of Bangladesh created the BKGET to maamaienhance the initiaked
moneyto ensure sustainable financing for agricultural research. This funding procedure enabled KGF
to support demandriven priority research and strengthen innovation systems in line with national
priorities for agriculturatransformation and productivity enhancement.

Since its establishment, KGF has offered sustainable funding, encouraged competitive research, and
encouraged collaboration among the public, private, and NGO sectors. Together, KGF utilizes scientific
expertise to address critical challenges in agricalamd the environment through innovation and
collaborative learning

KGF support agricultural R&D through seven distinct programs: (a) Competitive Grants Program
(CGP), (b) Commissioned Research Program (CRP), (c) Capacity Enhancement Program (CEP), (d)
International Collaborative Program (ICP), (e) Technology Pilotingno@TPP) and (f) Technology
Commercialization Program (TCP) and g) Lump Sum Grant. The first five programs focuses on both
existing and emerging issues related to agricultural development and theeimglland livelihoods of

the farming community in theountry. The last one is implemented to accelerate the dissemination,
uptake and, where possible, commercialization of potentially useful technologies generated by the
research projects. There have been six public announcements regarding the distrilrets@aroh

funds through the CGP, supported by BKGET funding for the year 2013, 2015 and&@@(1819,

202122, 202324.

KGF implements a wide range of programs focusing on crops, livestock, fisheries, natural resources,
value chains, and cross cutting issues. To date, KGF has successfully completed around 100 CGP
projects,4 CRPprojects, 5 CEP projects, 2 ICP projects, 8 BR projects, 24 pilot projects and 23 LSG
projects. Furthermore, 65 projects are activelygoimg across various regions of Bangladesh. The
processing of the 6th call CGP projects is currently being overseie BAC.

CGPfocusesn short to medium term locati@pecific, demandlriven, multidisciplinary agricultural
research projects that engages both public and private sectors. This process includes an open call for
project proposals, initial screening, peer evaluation by expemd finally recommended by
independent Technical Advisory Committee (TAC) to KGF Board consideration for final selection and
approval.

KGF revisited the Thematic Area and Researchable Issues, considering lspatdfit regions for the

6" Call PPs under CGP. The updating Thematic Area and Researchable Issues were advertised.

Subsequently, TAC Members engaged in discussions regarding the various categories of sorted project
proposals. They thoroughly examined each project by taking into account factors such as the national
priority, project locations from PI, competitivenesarket value, fund availability, capital cost of the
project, transferable output/technology, institutional representation, six hot spots, vertical agriculture,
global agriculture & warming, supplementary feed and food, sustainability and TWd@emembers
expressed their opinion that in selecting the research proposal the national priority or need of the current
researchable issues need to be considered.

10



Projects under the Commissioned Research Program (CRP) are designed and developed to address
agricultural production issues in marginal and underutilized areas of the country which could otherwise
be rendered productive with appropriate technologies aadvantions. Five longerm CRP projects

have been addressed, which included (i) Harnessing the Potential of Hill Agriculture: Enhancing Crop
Production through Sustainable Management of Natural Resources, (ii) Modeling Climate Change
Impact on Agricultureand Developing Mitigation and Adoption Strategies for Sustaining Agricultural
Production, (iii) Strengthening Sugarcane Research and Development in Chattogram Hill Tracts, (iv)
Hill Livestock: Increasing Livestock Production in the Hills through Bettestidndry, Health Services

and Improving Market Access through Value and Supply Chain Management, and (v) Development of
Upazila Land Suitability Assessment and Crop Zoning System are being implementeid CEHRRI,

CRPRIIl and CRRIV have been completechd CRRV is currently ongoing.

The capability of scientists in NARS institutions, agricultural universities, extension agencies, and
NGOs plays a vital role in advancing quality research and agricultural development. To enhance skills
and capacities, KGF undertakes short to mediemm training programs in key thematic areas,
conducted by both national and international expéktaong the five initiatives in the Capacity
Enhancement Program (CEP), three have been completed (a) Capacity Enhancement of NARS via the
Agricultural Research Magement Information System (ARMIS) (CBR(b) Reducing Greenhouse

Gas Emissions from RieBased Cropping Systems through Effective Fertilizer and Water Management
(CERIIN, and (c) Skill Development Training for Scientists, Field Veterinarians, Lieksfdorkers,

and Poultry/Dairy Farmers (CHR). One project, titled "Adaptive Trials on Seaweed Cultivation in
Coastal Areas (CER)," is approaching its completion. Furthermore, two new CEP projects have been
initiated: CEPRV, which is centered on buildiy capacity for certain fieltbvel extension workers from

DAE, DoF, and DLS, along with progressive farmers in selected regions of Bangladesh, is also
completed. Additionally, CEI, which aims to improve the research capabilities of ARIs through
externdexpert reviewing and evaluations, is currently in progress.

Collaboration with international research organizations has proven effective in research quality
improvement and enhancing scientific capacity in agriculture. KGF actively explores opportunities for
short to mediumterm collaborative research program®tigh cefinancing arrangements with leading
universities and organizations from developed countries. Notable partners include the Australian Centre
for International Agricultural Research (ACIAR) and the Commonwealth Scientific and Industrial
Research Orgazation (CSIRO) (Australia), NRI (UK), the Netherlands Organization for International
Cooperation in Higher Education (NUFFIC) (Netherlands), IRRI, CIMMYT, Mardoch University
(Australia), Saskatchewan University (Canada) and Cornell University (USA).

Currently, there are three ongoing ICP projects: (a}lIf€Ruses on intensifying cropping systems in

the saltaffected coastal regions of Bangladesh and West Bengal, India; (1) d€Bls with nutrient
management for diversified cropping in Bangladesid; (c) ICPIIl aims to integrate salblerant wheat

and pulses into smallholder farming systems in southern Bangladesh. These initiatives were initially
supported by KGF and ACIAR (Australian Center for International Agricultural Research). The first
phase of ICH, a joint effort by BARI, BRRI, and CSIRO (Commonwealth Scientific and Industrial
Research Organization), has been completed and reported. The second phase of this project began in
202223 and is currently ongoing. IGIR which involved collaloration among BARI, BRRI, BAU, and
Murdoch University of Australia, was concluded. KOR conducted by BARI and the University of
Western Australia, has also been completed. Additionally, two new ICP projects have been initiated:
(i) ICP-IV, which aims b develop shoftluration coldtolerant rice varieties for the hoar areas of
Bangladesh, is funded by BKGERGF and IRRI (International Rice Research Institute) and
implemented by BRRI and IRRI; and (ii) I&A, which seeks to manage wheat blast in Bangladsy
identifying and introducing wheat blasgsistant genes into varietal development and rapid
dissemination, is funded by BKGERGF and ACIAR and executed by BWMRI and CIMMYT. These
projects are currently underway.

Lump sum grants are given for-ttepth studies on significant contemporary problems or emerging

i ssues in Bangladeshdés agriculture sector. The
developing and designing of comprehensive research projdgbtsfature. A total of twenty fodump

sum grants (LSG) were awarded during the reporting period to investigate specific problems or
emerging issues in Bangladesh agriculture. Twenty three LSG projects have been completed.
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Technology commercialization aims to promote marketly technologies from KG§ponsored
projects, generating returns on research investments through collaboration with inventors. The inventor
will refund the project investment amount to KGF as per theesgent. It focuses on popularizing and
branding agricultural products developed by researcheesTCP was started in 2018 with a project

call ed-BrioBAGhi cken Conservation and Piloting
commercializing technology. Ehlegal framework for this project is based on tripartite agreement
between BAURES (on behalf of BAU), the technology inventors (two professors of BAU) and KGF.
The organizations participating in this technology commercialization effort include BAUKR#atha
Sahayak Foundation (PKSF) and Protein Mart BD Ltd. (private enterprise). This marks the first attempt
in Bangladesh to commercialize technology to generate returns from research investment through a
legal frame work. KGF launched an innovative apphofor technology dissemination, known as the
Technology Commercialization Program (TCP). The TCP kicked off with a project focused on scaling
up the production of two broiler chicken strains developed at BAU along with promoting dissemination
and brandindive and dressed chickens through a pilot project under the tripartite agreement involving
BAU, the technology inventors and KGF. This TCP project is still in progress.

Research institutes, universities, various government organizations, NGOs and, private entrepreneurs
including BARI, BRRI, BJRI, BAU, BSMRAU, HSTU, Rajshahi University, CVASU, PSTU, SAU,
Dhaka, Sylhet Agricultural University, National Institute of Bioteglogy (NIB), DoF, PUBSS and

others are key stakeholders in the execution of these projects as recipients of KGF grants. The Project
Coordinators/Pls prepare their respective project briefs and inception reports following prescribed
formats and regularly it technical and financial progress reports to KGF.

In addition to management of -@oing projects, monitoring, reviewing (Desk and Field) and
evaluation, KGF regularly organizes meetings of the Board of Directors and General Members, with
Technical Advisory Committee and Independent Monitoring Team anahiaes research review
workshopghroughthe year. During the year 2023, KGF organized sevaBoardmeetings (8%, 86",

87", 88", 89", 90", 91") and twoTAC meetings (4%, 439. Additionally, the 1% Annual General
Meetings (AGM)and thed™ extraordinary General Meeting (EGM) were also convened in this year.

This year, KGF held approximatel®Q workshops focused gmojects inception, coordination, review

and completion report. These workshops were attended by scientists involved ispK@&ored
projects along with relevant reviewers and experts invited by KGF, including KGF Specialists. The
Executive Director andther KGF experts took part as invited experts in various meetings, seminars
and workshops organized by both national and international organizations such as, BARC, NARS
institutions, universities ral NGOs. Numerous national and international delegates visited KGF,
engaging in discussions, with the Executive Director and other KGF professionals. All these events and
activities received support from BKGET funds. In addition, K&fedresed inqueries from various
organizations including MoA, BARC, KGBoard throughreports or presentations.

This annual report for 20234 provides a brief overview of the achievements and highlights from
completed projects as well as the implementation progress of the ongoing pidjedtsGF Board of
Directors and General Body members are listed along with completed-gioihgrprojects under CGP
(1st, 2nd, 3, 4th and % Calls) and CRP, CEP, ICP and TCP. Additionally, the KGF statement of
expenditure (SoE) for 202324, tentative work plan for 20286, the proposed budget for 2626 and

the audit reportor 202223 can be found in Annek, 2, 3, 4, 5 and 6, respectively.
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Introduction

Background

KGFis 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 comnstand 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 humiareseaad
infrastructwe 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 mamities. The Krishi Gobeshona
Foundation (KGF) is grantawarding organization established in 2007 under the Companies Act of
1994 Financial support for KGF is provided and sustained by the profits of an endowment fund
maintained by the Bangladesh Kiis@obeshona Endowment Trust (BKGET) created by the
Government of Bangladesh (GoB) in 2008.

The Foundation operates independently and transparently, overseen by a Board of Directors (BoD) and
a General Body (GnBY.he General Body of KGF consists of fifteen members and ¢flecd®nsists 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. KGRaintains a strong connectiaith mainstream agricultural research institutions and
organizations in Bangtlesh through BARC. The Executive Director, appointed by the BoD, is the
Chief Executive of KGFThe Foundation supports a range of research and development initiatives that
encompass crops, livestock, fisheries, management of natural resources, adaptation to climate change,
challenging ecosystems, commercialization, marketing, value chains, andirtgreisciplinary

matters in agriculture.

Program Categotliesof KGF
Competitive Grants Program (CGP)

KGF provide funding and technicahssistancéo CGP to address location specific, demand driven,
multi-disciplinary short to medium term research projects involving public and private sectors through
open circulars inviting proposals with thematic areas otiaon applied and adaptive research,
including marketing, agricultural commercialization, frontier research, safe and nutritious fooel, socio
economic and value adding aspects. At present KGF is suppaitingc5 CGP projects during 2024

25. The processing for th& 6all is undemway.

Commissioned Research Program (CRP)

KGF identifies current issues and then creates and implementsslzalge projects under CRP,
incorporating more consultations with esteemed experts to adopt aimstidtitional and mult
disciplinary approach. This approach aims to address agricultuugsiselated to production and
management in challenging ecosystems of Bangladesh including the Hill Tracts, Coastal and Haor
regions, as well as the drougtrone northwestern areRecognizing the necessity to harness the
production potential of these fidult ecosystems and enhancing their contributions to the national
agricultural output, KGF held a series of consultation meetings with leaders from various research
institutions and other key stakeholders. They pinpointed several crucial vulnerablefanatienal
significance, such as the Chattogram Hill Tracts (CHT), coastal ecosystems, diffecieid northern

and northwestern regions, and the effects of climate change on agricultomeept notes on these
agricultural research and developmentuess were prepared and placed before the TAC and,
subsequentlyo the KGF Board foevaluation. Th&’AC maderecommendtionand the KGF Board
approved the concept noteglvising the inclusion of the Haor areas in the CR#e concept notes,

upon further consultation with renowned agricultural experts, eg&pandedinto comprehensive
research proposals prioritizing the research topics and agenda. RimallyAC and the KGF Board
approved the following five projects:

13



a. CRRI. Harnessing the potential of hill agriculture: Enhancing crop production through
sustainable management of natural resoyréesal five components)

b. CRRIl. Modeling climate change impact on agriculture and developing mitigation and

adaptation strategies for sustaining agricultural production in Bang(d@d¢sh three

components)

CRRII. Strengthening sugarcane research and development in the Chattogram Hill Tracts

CRPRIV. Hill livestock: Increasing livestock production in the hills through better husbandry,

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

e. CRRV. Development of upazila land suitability assessment and crop zoning system of
Bangladesh.

Lo

The CRPI, CRRII, CRP-1lI, and CRRIV projects have concluded, and their results were detailed in a
prior Annual Report. The initial phase of CRFhasendedwith its outputs documented in the KGF
annual report. The second phase, which integrated the livestock and fisheries sectorslipf CRP
commenced in 2020 and was completed in 2RIV concludedn 2024, only CRRV currently in
progress.

Capacity Enhancement Program (CEP)

KGF also offers financial assistance for enhancing capacity in research infrastructure and facility
development. Among the four initiatives under the Capacity Enhancement Program (CEP), three
projects have concluded and were detailed in earlier annualsef@) Capacity Enhancement of NARS

via the Agricultural Research Management Information System (ARMIS) {$EPB) Reducing
Greenhouse Gas Emissions from Rigased Cropping Systems through Effective Fertilizer and Water
Management (CERI), and (c) kill Development Training for Scientists, Field Veterinarians,
Livestock Workers, and Poultry/Dairy Farmers (CGEf. One project, titled "Adaptive Trials on
Seaweed Cultivation in Coastal Areas (GIBP is currently in progress. Additionally, two CEP
projects have been launched: GEPwhich focuses on capacity building for certain fitddel
extension workers from DAE, DoF, and DLS, as well as progressive farmers in selected regions of
Bangladesh, and CE¥, aimed at enhancing the research qualityA&ls through external expert
review and evaluation, both of which are ongoing.

International Collaborative Program (ICP)

KGF also explores avenues of undertaking collaborative research programs with universities and/or
organizations of developed countries under the International Collaborative Program (ICP). Three ICP
projects viz., (a) ICR: Cropping System Intensificatiom the Salt Affected Coastal Zones of
Bangladesh and West Bengal, Indsaongoing(b) ICP-II: Nutrient Management for Diversified
Cropping in Bangladesh, and (c) IR Incorporating Salt Tolerant Wheat and Pulses into Small
Holder Farming Systems in Gihnern Bangladesh were initiated earlier fungsdtly by KGF and

ACIAR (Australian Center for International Agricultural Research). The first phase oflICP
implemented jointly by BARI, BRRI an@SIRO (Commonwealth Scientific and Industrial Research
Organization) was completed and reported out in the annual report, the second phase of this project
began in 20223 is ongoing ICP-Il, implemented jointly by BARI, BRRI, BAU and Murdoch
University of Australia, was completed in 2022 (reported in this amal report). ICRII,
implemented jointly by BARI and the University of Western Australia, was compl&ied. ICP
projects have been initiated and are currently underway: (HWC®hich focuses on the Development

of ShortDuration ColdTolerant Rice Varieties for Hoar Areas of Bangladesh. This project is funded
by BKGET-KGF and the International Rice Resdatnstitute (IRRI), and is being implemented by
BRRI and IRRI. (ii) ICRVI, which aims to manage Wheat Blast in Bangladesh through the
Identification and Introgression of Wheat Blast Resistant Gene(s) into Varietal Development and Rapid
Varietal Dissemination. This project is also funded by BKGEJF, along with ACIAR, and is being
carried out by BWMRI and CIMMYT.
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Technology Piloting Program (TPP)

KGF has been executing pilot projects and scaling up potential or adapted technologies to encourage
adoption by stakeholders in Bangladesh. To d&ejlat projects have been carried out.

Technology Commercialization Program (TCP)

The TCP initiative began in 2064220 under the project titled, "BAUBro Chicken Conservation and
Piloting Producer Group Farming," aimed at technology commercialization and is currently ongoing.
The legal structure for this project is based on a tripartite agreement involving BAURES (repgese
BAU), the technology inventors (two professors from BAU), and KGF. The organizations participating
in this technology commercialization effort include BAU, Palli Kas8ahayak Foundation (PKSF),

and Protein Mart BDLtd. (a private enterprise). This marks the first effort in Bangladesh to
commercialize technology in order to generate returns from research investments through a legal
framework.

Lump Sum Grants (LSG)

LSG are granted for indepth research on specific contemporary challenges or emerging issues of
regional or national significance in Bangladesh's agriculture. The outcomes and insights from these
studies could assist in formulating and structuring comprehereseanch projects in the future. This
initiative began in the 202P1 period, and since then, 23 LSG projects have received approval from
KGF. A total of twentythree LSG were allocated to investigate particular problems or emerging issues
within Bargladesh's agriculture. Out of these, twenty LSG projects have been completed, while three
are currently ongoing.

Research Priority Setting

The primary focus of the KGF operational protocaol is to identify and prioritize research issues based on
needs that should be addressed and studied across various program categories to ensure optimal use of
research grants. Funding through CGP and othdd R&tiatives is allocated for locatiespecific, pre
identified, highpriority, multi-disciplinary, problerssolving research and development. Additionally,

KGF conducts consultative workshops, meetings, and seminars in key areas to identify and prioritize
research issues at local and regional levEite TAC chooses the thematic areas for research in the
CGP calls based on suggestions from BARC publications and NATP about research priorities, which
arise from thorough consultations with stakeholders carried out by K@ selection also takes into
account current demastdtiven issues such as wheat blast disease, agricultural commercialization, safe
food, marketing, and the adverse ecosystem impacts on the country's agricultural landscape. Utilizing
pre-designed formats from KGF, desk officers conduct a preliminary review of the proposals and
forwardthoseto the TAC, which selects the most promising proposals based on technical and financial
viability. These proposals are then presented to the Board of Directors for final approval. After a
thorough evaluation process, research project grants are awarties respective researchers and
faculty members of NARS institutes and universities

The research issues under the CRP are prioritized through meetings and brainstorming sessions with
agricultural experts from both the public and private sectors. KGF collaborates with researchers at
NARS institutions and universities to pinpoint currenti@gtural production challenges that have
regional or national significance and require immediate action to develop effective management and
mitigation strategies. KGF prepares a concept note and presents it at a meeting with experts. The experts
then de¢rmine the research themes, which leads TAC to identify the appropriate research organizations
and invite specific project proposals. KGF management reviews and selects these proposals before
submitting them to TAC. The KGF Board of Directors ultimatelyegi the final approval for the
proposals. The pilot projects to be carried out under TPP are chosen based on the results from relevant
research projects over the past three years and an assessment of the technology's adoption potential in
extrapolated arsa
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Generallybased on the performance of the technologies that have been tested, the relevant Principal
Investigators (PIs) suggest starting pilot projects using the technology developed during the research
phase. After this, KGF experts travel to the field testingssif the research technology; they engage

with the anticipated beneficiaries through Focus Group Discussions (FGDs) or Key Informant
Interviews (KIIs). The reports generated from these interactions are assessed by KGF management, and
if deemed gitable, the approval process for the proposed pilot projects begins, which then undergoes
rounds with the TAC Board before receiving final approval, similar to the procedures followed for
CGP/CRP.

1.3 Technical Advisory Committee (TAC)

The TAC plays a key role in processing and recommending research proposals for various KGF
programs. It is an independent entity formed by the Board of Directors, consisting of highly esteemed
and experienced experts from diverse agricultural fields. Pyimesponsibilities of TAC include: i)
offering strategic guidelines to ensure research quality and its alignment with the nation's goals and
objectives, ii) assessing priority research areas and selecting relevant issues for KGF funding proposals,
iii) advising on resource distribution for CGP projects/programs,identifying areas for new
initiatives, and v) reviewing proposals evaluated by peer reviewers and providing recommendations to
the KGF Board.

Grant making process for CGP projects
KGF follows established protocols for distributing grants. The largest portion of project funding is
designated for CGP. Figure 1 illustrates the flow chart of the competitivergekihg process.

Identification of priority researchable areas/issues in thematic areas of eachesaibr of agriculture by
TAC followed by Board approval

4

Public call by KGF for submission of research proposals on specific researchable issues

4

Screening of the proposals by TAC/KGF professionals following some specific criteria

<

Peer reviews of the responsible proposals (technical, physical, financial and conceptual aspects) |
reviewers following some specific criteria and score sheet (80% score)

Overview and short listina of the reviewed proposals by TAC based on qualifvina score

=

<

Appraisal (oral presentation) of the shdidted proposals by probable Pls before TAC (20% score

h 4

Ranking and recommendation of the proposals by TAC for Board approval

<

Issue of award to implementing organization(s) for implementation of the projects to successful F
rationalization (technical and financial) of the approval project proposals if needed in consultation wjth
KGF expert professionals

A 4

Signing of LoOA/MoU (Terms and conditions) between KGF and head /authorized person of th
implementing institution

Figure 1 Followchartillustrating the competitive graamaking
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Accomplishments during 203-24

KGF has so far sponsored and funded a total about 231 for agricultural R&D projects in various fields
system

such, natur al

fisheries.During 2023-24, around100 projectswerebeingexecutingby various institutionsof which

resources
livelihoods and soci@conomic conditions and cresatting isues related to crops, livestock and

management ,

69focused orthe crop sectoB5onlivestock and in fisheriesThis 15" Annual Report of KGF covers
activities carried outn the period July 202to June 202 and focused on the crop, livestock and

fisheries sulsectors.

Financial progress

Total expenditure Tk. 3565.56 lac as of 30th June 2024 against a total fund of Tk. 3437.2453 lac from

BKGET and Tk. 5.4541 lac from various closing project, Bank Interest, Vehicle rent. Financial
Achievement 85% of Total BudgeR02324 approved annual budget: Tk. 4200.00 lac; Fund
expenditure: Tk. 3565.56 lac. Progress on approved budget 85% and Progress on fund received 99.74%

The KGF statement of expenditure (SoE) for 2Q23s shown in Annex, the activity plan for 2028

in Annex, the proposed buddet 2025-26 in Annex and the audit report for 2823 in Annex®6.

Table 1. Sectorwise distribution of Projects under different KGF programs

Program Total Projects Sectorwise Projects (no.)
awarded (no.) | Crops | NRM/CC/AM/SBR Livestock Fisheries
/SoE

1st Call 14 09 02 01 02

2nd Call 19 09 03 06 01

3rd Call 27 10 06 07 04

Basic Research 08 08 - - -
CGP Mnterin 03 03 i i i

4th Call 18 04 07 04 03

Interim-II 17 07 06 02 02

5th Call 60 34 03 13 03
CGP total 159 84 27 33 15
CRP 05 03 01 01 -
CEP 06 02 03 01 -
ICP 05 04 01 - -
LSG 20 12 05 01 02
TPP 20 10 05 02 03
TCP 01 - - 01 -
Grand total 216 115 42 39 20
NRM=Natural Resources Management (NRM), CC=Ciagting Issues, AM=Agricultural Machinery, SBR=Syst¢
Based Research, SOE=Sa&ioonomic

Table 2. Sectoswise distribution of Projects under different programs in 202324

Sectorwise Projects distribution (no.)*
Program Total proj. (no.) Crops Livestock Fisheries
CP OP CP OP CP OP

4th Call (Interim Il and Il Phase Z 36 20 16 8 2 2 2
5 Call 60 1 38 0 18 0 3
CGP total 926 23 38 10 18 4 3
CRP 3 2 1
CEP 3 3
ICP 4 1 3
LSG 6 5 1
TPP 1 1
TCP 1 1
Grand total 114 30 47 11 19 4 3

*CP = completed projects; OP = ongoing projects
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Other activities

In addition to management of -@oing projects, monitoring, reviewingDesk and Field) and
evaluation, KGF organizemeetings of the Board of Directaxad General Members, with Technical
Advisory Committee and Independent Monitoring Teama held100 research review workshojirs
the whole yearDuringthe year 202-24, KGF arrangedix Board meetingsgg", 87", 88", 89", 90",
91%, two TAC meetings 429, 43%. The I’ Annual General Meetings (AGM) and on@"Y
Extraordinary General Meeting (EGM) were held in this year.

This year, KGF held approximately 100 workshops focused on the inception, coordination, review, and
completion reports of projects. These workshops were attended by scientists involved -in KGF
sponsored projects, as well as relevant reviewers and expeitsdiby KGF, including KGF
specialists. The Executive Director, along with other KGF scientists, took part as invited experts in
various meetings, seminars, and workshops organized by national and international organizations,
including BARC, NARS institibns, universities, NGOs, and others. A number of national and
international delegates visited KGF to share their insights with the Executive Director and other
professionals at KGF. All these events and activities were funded by BKE&Sitles KGFresponded

to queriesfrom various organizations such as MOBARC, and the KGF Board through reports or
presentations.
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Research Highlights




2. Research Highlights

CROPS AND NATURAL RESOURCES
Competitive Grants Program (CGP)
Highlights of the Projects

TF-51- C/17

From remote sensing image processing, &gndronmental resources gdatabases were developed,
including topsoil texture, soil reactivity, water body, soil consistency, land type, etc. which were used
for dry season crop suitability assessment for tleeigintprone Barind region of Bangladesh. Crop
suitability assessment showed that wheat, lentil and maize would be the most suitable crops for this
region. The results of this study provide information for researchers and deuisikans regarding
croppingpractices and suitability in the Barind region.

TF-65 C/19

Value-added jackfruit products such as, fresh cut jackfruit bulb (ripened), fresh cut tender jackfruit and
jackfruit jam have been developed for local and foreign markets. This could minimize postharvest losses
of jackfruit, improve the supply chain andeate strong linkage among growers and local
manufacturers, and introduction of newly developed valiged jackfruit products to the domestic as

well as international markets may contribute to the GDP of the country

TF 68-C/20

In a survey program, as high as 47% bacterial wilt (BW) infection in eggplant and 20% infection in
tomato were detected. A total of 400 isolates of Ralstonia solanacearum were collected and preserved.
Sixty-three germplasm of eggplant and thirty germplastomato showed resistance to BW. Among

5 integrated disease management (IDM) treatments for bacterial wilt, Stable Bleaching Powder @ 25
kg/ha + Burning of rice husk @ 10 t/ha + Bacillus cereus (seed and root soaking) was identified as the
most effectivelDM package for eggplant against BW. Meanwhile, Stable Bleaching Powder @ 25
kg/ha + Burning of rice husk @ 10 t/ha + Bacillus subtilis (seed and root soaking) was identified as the
most effective IDM package for tomato against BW.

TF 69-C/20

The optimal dates for planting lilium bulbs were identified as November 15 and December 01, which
demonstrated superior performance; however, these bulbs can still be planted until February 15 as part
of a staggered planting approach to prolong the flonamketing period. Larger bulblets resulted in a
higher yield of lilium and produced flowers of enhanced quality. Bulblets of larger siZ&0(&im)
combined with a planting depth of 6 cm were determined to be the most effective combination for
cultivating lilium bulbs. It requires three growing seasons to cultivate lilium bulbs of a commercially
viable size. Lilium bulbs derived from largized bulblets are ready for flower production in the
subsequent season, whereas bulbs produced from medium esizetalbulblets require an additional
season before they are suitable for commercial flower production.

TF 71-C/20

The development of four eddendly protocols for the biosynthesis of nanoparticles has demonstrated
significant potential in agricultural disease management. Utilizing plant extracts, chitosan
combinations, bacterial isolates, and microwassisted stah stabilization techniques, a variety of
nanoparticles including AgNPs, CuONPs, ZnONPs, SiO2NPs, MgONPs, KNPs, CuChNPs, and
ZnChNPs were synthesized. The morphological characterization confirmed their nanoscaiéGize (1
nm). The greersynthesized AgNP$&om Dholkolmi leaf extract showed remarkable inhibition of
mycelial growth ofR. solani and M. oryzaamajor pathogens causing rice sheath blight and blast
disease, respectively. Similarly, CuO, ZnO, and K nanoparticles effectively talgetagzae pv.
oryzae the causal agent of bacterial blight in rice. Notably, ZnChNPs and CuChNPs exhibited strong
microbial inhibition, with clear zones ranging from 22.37 mm to 32.9 mm. In practical applications,
biosynthesized AgNPs and ZnONPs significantly redubedth blight disease, both independently and

in combination with fungicides. The blend of Bismerthiazol with CuChNPs and ZnChNPs further
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demonstrated substantial lesion length reduction in controlled net house conditions. Additionally, the
combination of CuONPs and Bismerthiazol achieved a 90% reduction in bacterial blight disease. Field
trials revealed that AgNPs and ZnONPs, when used fwitbicides, significantly decreased sheath
blight disease across different rice growing seasons, enhancing yield and showing favorable benefit
cost ratios. These findings underscore the potential of gngethesized nanoparticles as effective,
sustainal® alternatives for managing agricultural diseases, promoting healthier crop production, and
reducing reliance on chemical pesticides.

TF 72-C/20

Three profitable cropping patterns along with existing cropping pattern as check were evaluated at
Rangpur and Bogura regions to select location specific cropping pattern. Among the patterns, Potato
Maize/Sesbanid. Aman was selected for Rangpur, MustbfdngbeanT. AusT. Aman was selected

for Bogura and Potato/Sweet Gouhgte T. Aman pattern were found suitable for both Rangpur and
Bogura. INM basis Soil Test Based (STB) fertilizer management wtith 5a* cowdung or with &on

ha' vermicompost foundbetter for the productivity and maintaining soil quality but economically the
use of cowdung manure is beneficial and readily available

Results/output of the project are offered in considering the research findings to increase cropping
intensity while maintaining soil fertility in northern regions of Bangladeshas follows: Loespiecific

two potential fourcrop-based cropping patternsRangpur and Bogura to achieve higher productivity

and profitability Potato/Sweet gourduteT. Aman and PotatMaize/Sesbanid. Aman and
Potato/Sweet gourduteT. Aman and MustarlungbeanT. AusT. Aman. The INMbased STB
fertilizer (with 5 t/ha cow dng) could be recommended for maintaining soil fertility in the
recommended fouecrop-based cropping pattern.

TF 73-C/20

Climatesmart conservation technologies (CSCTS), such as raised beds and relay or zero tillage systems
with residue retention, have demonstrated promise in the drpogie and nottraditional regions of
Rajshahi and Narail districts. These practices leen beneficial for the yields and economic returns

of various crops, including lentil, mustard, wheat, maize, mungbean, sesame, cheena, and boro rice.
This system has the potential to reduce production costs-B@¥5while increasing farmers' income

by 5-7%.

TF 74-C/20

The study of the ASR system examined the function of the injectant, the d¢goicbemical quality of

the infiltration water, and the reactions to rainfall and flooding across four trial locations: Naldanga,
Paba, Mirzapur, and Dacope. Prior to the inibiatdf the project, farmers were unable to cultivate
double or triple crops each year; however, the cropping patterns during the dry season have since
evolved. The study also explored ASR's potential in coastal saline areas, conducting aquifer mapping,
pumpng tests, biweekly water table monitoring, and water quality assessments at the trial sites. Results
showed the ASR chamber effectively eliminated coliform bacteria, indicating minimal health risks from
contaminants in the aquifer. A proposal suggestsguskisting shallow tubewells for both recharging

and irrigation to prevent clogging at the ASR sites. Clirsatart conservation technologies (CSCTS)

like raised beds and zero tillage with residue retention have improved yields and economic returns in
droughtprone areas of Rajshahi and Narail, particularly for crops such as lentil, mustard, wheat, maize,
mungbean, sesame, cheena, and boro rice. This approach could cut production cosi8%yan8

boost farmers' incomes by /3.

TF 79-SoE/20

The research project primarily focused on examining the nature, extent, driving forces, and challenges
associated with the transition from conventional agriculture to-Vedie enterprises, along with its
impacts on rural livelihoods. Additionally, theudy offered policy recommendations aimed at
addressing critical issues related to the development, promotion, and scaling of six seleatatlibigh
agricultural enterprises in Bangladesh with key findings from the study, highlighting their relevance
and mtential contribution to the broader context of agricultural development in Bangladesh
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TF 80-C/20

Twelve types of functionalized biochaisuch as those that are chemically, biologically, and mineral
doped) have been created, which can be utilized by researchers in the relevant field to develop fertilizers
tailored for specific functions. Biochanriched (coated) nitrogen fertilizers deraated a greater
potential to enhance crop yield (for instance, up to 15% more maize yield) with improved nitrogen use
efficiency (we observed approximately 22% higher NUE) compared to traditional prilled urea or
common farming practices. This technolagyirectly applicable for maize farmers in Bangladesh, and

its suitability for major agronomic and horticultural crops should be explored for widespread
implementation in Bangladeshi agriculture. Biochased composite fertilizers have been developed,
including six biochaenriched composite fertilizers, and their dynamic protocol represents a novel area
of scientific intervention aimed at creating composite fertilizers that are specific to soil/zone and crop
needs, thereby increasing overall nutrienteffieiency and enhancing soil health for sustainable crop
production.

In a trial conducted at Patuakhali, it was observed thatgiaen yield decreased with delayed
transplanting beyond the recommended date (Janu#yyl@3atuakhali Sadar, BRRI dhan67's highest
yield was 6.93 t/ha with timely transplanting, but this dropped to 6.40 t/ha and 5.65 t/ha with 10 and
20-day delays, respectively. A ay delay resulted in a 1.93 t/ha yield reduction for BRRI dhan67.
Similar reductions occurred for BRRI dhan74 and BRRI dhan89, wittia30delays decreasing yields

by 1.40 t/ha and 1.90 t/ha, respectively, emphasizing the importanoeebf transplanting for optimal
yields.

TF 84-SoE/20

A study on the adoption of climate resilient crop varieties in selected environmentally vulnerable areas
of Bangladesh and its impact on farm productivity by Agricultural Economics Department of BAU,
Mymensingh. The economic performance of large numbezsiiient and nosmesilient rice and wheat
varieties under farm level cultivation in the stress prone areas, opportunities and problems of climate
resilient varieties, the factors associated with the increase of the adoption level were studied with a view
to support future policy formulation. The information generated here will also be helpful for farmers,
extension workers, researchers, and other relevant stakeholders.

TF 86-C/21

A locally sourced loT (internet of things) sensor package has been designed, developed and assembled
utilizing components that are readily available to generatdirealfield data. Field experiments aimed

at the advancement of ledased precision agridure have been established at BARI. Databases are
currently being created to evaluate the data within thebeded machine learning (ML) program
designed for a precision eggplant production system. The architecture of t#haded precision
agriculturesoftware system has been designed and is undergoing partial testing. Initial machine learning
models concerning water and fertilizer needs, as well as the likelihood of pest attacks, have been
developed and are currently being assessed for their perfoemamobile application that illustrates

the potential interfaces and relevant features for the end user has been created and is undergoing
enhancements.

TF 86-C/21

The activities related to sugarcane in the Chittagong Hill Tracts have resulted in the identification of a
promising chewing clone (Black Ruby) and a-guoducing clone (Madhumala), which are anticipated

to be introduced as new sipecific varieties. Mover, 33 new genotypes that flowered at the
Bandarban site contributed to the hybridization program, leading to the creation of several promising
clones. The research also focused on the phytiemical properties, nutrient composition, and
effective sbrage methods for gur. Creating marketing connections between chewing cane farmers and
middlemen guarantees safety and improved benefits for both sides. Intercroppivglbeglerops
(French bean, Potato, Cabbage) with the BSRI Akh 42 sugarcane vddetywith newly suggested
fertilizer doses and production packages, is expected to enhance farm productivity and profitability for
sugarcane farmers in the Bandarban hill district.

TF 88-C/21
Outscaling of modern premium quality rice (PQR) varieties and their management technologies was
done in Bogura and Sirajganj districts through
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of the varieties were; BRRI dhan90> BRRI dhan75> BRRI dhan80> BRRI| dhan70>BRRI| dhan34>
Binadhanl13 in Aman 2022 while BRRI dhanl102>Katari>BinadiZi»Bangabandhu dhan100>
BRRI dhan63>BRRI dhan81 in Boro 2023.

TF 89-AM/21

The study effectively validated and promoted three rice mechanization technologies developed by
BRRI6 namely, the rice transplanter cum fertilizer applicator, mroltt power weeder, and combine
harvesterd through comprehensive trials in Habiganj and SaajgAcross several seasons, these
machines demonstrated exceptional performance in terms of field efficiency, yield, and cost
effectiveness. Although there are challenges such as high investment costs, limited availability of spare
parts, and a shortagéskilled operators, feedback from stakeholders has been predominantly positive.
This model aims to enable the incorporation of mechanized solutions into various farming systems,
while also tackling issues related to costs and services. Thus the irstiatiNectively facilitate the
broader adoption of mechanized rice farming, decreasing labor reliance and enhancing productivity for
small and mediunrsized farmers in Bangladesh.

TF 90-C/21

The study was conducted to improve the productivity and adoption of BARdloped selected
vegetable crops through integrated management approaches at char areas of Bogura and Rangpur
districts (IPVC). All the crops (cabbage, cauliflower, tomato, gardem pumpkin, and brinjal)
performed better with ICM, showing a higher BCA than those withi@dh practices at all locations

(Table 9). Before the start of project activities, garden pea was not familiar to the char farmers, but it is
becoming popular du® its high market price. Crops (bottle gourd, bitter gourd, summer tomato, okra,
Indian spinach, and kangkong) grown in crop cycle Ill of the year 2023 (summer) are in the field, and
relevant data are being collected.

TF 91-C/21

Among different pesticides tested, Spiromesifen showed the highest effectiveness with a mortality rate
93.98% as well as MBCR value 4.16, significantly higher than the bibpesticides. The biopestocide
Spiromesifershowed consistently the highest economic return in terms of highest MBCR values during
the 3year experimental period, so it may be the most cost effective treatments for red spider mite
management in tea gardens.

TF 92-C/21

Five mutant lines (M4, gamma radiation induced, and M3, ion beam &RdyXnduced), 600 F2
populations generated from F1 of the crosses of BARI-G6m S615 and BARI Gof83x S615, and

3 new varieties from BWMRI and 10 lines from CAAS were collected toréd Three hundred and

thirty wheat lines resistant to blast were with superior agronomic characters were studied, and their
DNA extracted. Genotypes numbering 250 were grown in the Boro season e22032d 5 leaf
samples from each of them collectatiastored for DNA extraction. After DNA extraction, the dry
DNA pellets will be sent to GIFS, Canada for genotyping. Shoots were regenerated from the callus of
all the varieties of lentil used in this study.

TF 93-C/21

The project will identify the barriers to and facilitators (including s@gonomic and gender issues)

of ensuring smooth adoption and diffusion of hegnewn agricultural innovations in rural Bangladesh.

The comprehensive model of adoption of agricultural innovation developed through this research
project is unique. The collected field survey data and their analysis based on this adoption model is
expected to unveil several important factors that woulg Helvelop appropriate policy and resource
allocaton strategies for research in agricultural technology development and dissemination in
Bangladesh

TF 94-C/21

With dedicated time, proper care, and attention in the fields, yields could match those obtained with the
application of chemical fertilizers and pesticides. Importantly, farmers emphasized the safety of their
produce for both human consumption and theirenment. This increased awareness among local
consumers, leading to a willingness to pay higher prices for these safe and sustainable products.
However, challenges were observed in the upstream market, which struggled to fully embrace these
alternative pactices.
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TF 95-C/21

Preharvest spray of Autostin (0.2%) + 10cm plant spacing + Cogd@r3 tha+ Dipping bulbs in

10% H.O. for 2 minutes + AC room showed the best performance in reducing black mold disease and
increasing shelf life of onion in the validation trial. In the validation trial of soft rot diseashafest

spray of Cupravit (0.2%) + 10cm plant spacing + Covgd@n3 tha+ Dipping bulbs in 109%1,0- for

2 minutes + AC room showed the best performance in reducing soft rot disease and increasing shelf life
of onion.

TF 96-C/21

Five irrigation schemes including the alternate wetting and drying (AWD) system of irrigation were
evaluated for Boro rice production in two haor areas. Irrigation water saving by polythene pipe
distribution system was 22.47% over the earthen canal. &dtisf yield was obtained from the AWD

plots withasavingof2 i rri gations compared with the | ocal
to water stress at the reproductive phase could be up to 43.2%.

TF 98-C/21

Promising advance lines (five lines) were selected form segregating generations of country bean needed
to bring further individual plant selection to stabilize homozygosity with a view to develop OP variety
for summer and winter season cultivation. Dursygnmer season mean pod yield performance of
Sikribi Sheeml from the adaptive trials (n=46) made during extreme summer season (March onward)
ranged 9.88 to 16.54 t/ha with an average of 13.01 t/ha) indication bright scope of country bean
cultivation duringsummer season. BARI Shedm Sikribi Sheerl, BARI Jharsheer and BARI
Borboti1 exhibited appreciable green pod yield at farm field in Sylhet region. Quality seed production

of winter and summer country bean, French bean in Sylhet region was fourehbl&iander proper
management practices.

TF 103-SBR/21

In the sorjan system of integrated farming, year round vegetables and fruits can be cultivated
in Barishal, Pirojpur, Jhalakati districts of southern Bangladesh. Shade tolerant crops like
pineapple, turmeric and ginger could be cultivated as intercrogs tlvé existing guava and
golden apple fruit orchards. Improved agronomic practices gave high yields of guava and
golden apple and high vegetable yields in brinjal + cauliflower and spinach + cauliflower
intercropping systems. Fodder crops (Packchong, Gemgnass etc.) could also be cultivated

on sorjan edges for livestock and also to reduce the erosion of soil from the sorjan bed.

Commissioned Research Program (CRP)

Highlights of the Projects

CRP- 1l

The models climate change predict that by 2050, precipitation will be the highest in the eastern part of
Bangladesh while it will be the lowest in the newhstern part. Minimum temperature is increasing
more than maximum temperature which is likely tduee agricultural production in future. Insect and
diseases infestations will also be increased in future. As government policy is to reduce GHG emissions
in Bangladesh, adoption of AWD, VC and roce cropping patterns will be helpful in this respect.
However, a complete inventory of GHG from the agriculture sector is needed.

CRP-V
GIS based software Crop Zoning Information System (CZIS) has been developed and hosted into the
government National Data Centre cloud. A mobile

tool to empower farmers and other agriculture stakeholdehnsmaich 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 suitablerop, profitable cropping patterns, crop variety with their yield and duration,
crop specific fertilizer recommendation, upazilse crop zoning information and upaziése
cropping pattern information with gross margin and benefit cost ratios. Curmoityzoning has been
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completed for 355 upazilas. Once the crop zoning system is fully operational, it will serve as the much
needed decision support tool for sustainable agricultural production planning.

Capacity Enhancement Program (CEP)
Highlights of the Projects

CEP-V/21

The CEP project has been undertaken by Bangladesh Academy of Agriculture (BAAG) to enhance the
capacity of Public Sector Extension Agency through technology transfer and strengthening the Research
Extension linkages. More than 1400 participants were dodiaed in different agrecological region

as Training of Trainers (ToT) model. The crop sector (Fruits) includes Mango fruit and flower dropping
problem. Citrus canker, Malta production tech and dragon fruit production technology. The crop sector
(veg.)includes and safe vegetable production and summer tomato production technology. The crop
sector (cereal crop) includes the Aromatic and Bio fortified and Hybrid Rice production technology,
BINA developed short duration rice and modern techniques of Vilhdahaize. The new and validated
technologies, information and new knowledge were transferred to DAE officers, SAAO and progressive
farmers. The technologies include new varieties, modern production packages, disease and insect
management. The technologialso include posharvest management and crop economics in same
cases. The technology of fisheries sector includes the Koi, Shing, Pabda, Gulsha and Tilapiya fish. The
technology of fisheries includes the fish breeding, hatchery and nursery prepardtioarsagement,

water quality management, feed, health, disease management and Good Aquaculture Practice (GAP)
etc. The technology of livestock sector includes the management of major diseases of ruminant. PPR,
FMD etc., feed management, vaccination and -Aritrobial Resistant (AMR) etc. The livestock
technology of BAU chicken and repeat breeding of sheep and cow.

CEP-VI/21

A tenrmember External Panel of Experts (EPE) headed by a Chairman was formed for review and
evaluation of 6 agricultural research instituted (ARI). Information regarding research capacity, quality
and management are being collected from six ARIs (BARI, BBRRI, BINA, BSRI and BWMRI).

With active collaboration of DAE five Regional Technology Uptake Workshops were held in Rangpur,
Barishal, Cumilla, Rangamati and Rajshahi. Information on the extent of adoption of 6 ARI released
varieties and technologies llewted though district and regional DAE officers were presented and
discussed in the workshop.

International Collaborative Program (ICP)

Highlights of the Projects

ICP- |

The project dealt with a wide range of activities including secionomic studies, basic research,
applied and adaptive research in the intensively cropped areas and coastal areas and on emerging
cropping systems including conservation agriculture (CAixscaling of promising technologies,
human resource devel opment etoc. Nutrient wuse ga
recommendations in Bangladesh are influenced mainly by category of farmer, crop residue retention,
crop rotation, fertizer use in previous crops, distance to input/output market, fertilizer price, level of
extension contact, number of cattle owned, and study region. In depth research on N, P, K and S
dynamics and balance in the ongoing lbegn cropping pattern experimis is in progress.
Introduction of a new crop, sunflower, into the existing single crop pattern appears to be a promising
technology for increasing cropping intensity and land productivity in the coastal saline areas.
Conservation agriculture practicekdiminimum soil disturbance (strip planting, Aomddled soil for
transplanting of rice) and crop residue retention gave good results in terms crop yields and improvement
of soil properties.

ICP-1I
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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 supplemegddiion 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 fertilizatn in enhancing yields of various crops and bugdof soil fertility was obvious

in the many fertilizer management trials in fal
agriculture practices like strip cropping and minimum tillage showedipeoais a method of facilitating

crop establishment at optimum times, resource conservation and maintenance of soil fertility without
significant crop yield penalties.

ICP- IV

The BR11894R-R-R-R-169 advanced breeding line exhibited significant cold tolerance at the
reproductive stage across all sites. This line performed well even under 20°C cold stress at the most
sensitive booting phase. This line has been recommended Bmcaiwent to variety release trials for

cold tolerance imaor areas. In addition, promising advanced breeding lines will be studied further for
cold tolerance at the reproductive stage to determine the best and most suited linedHtmrthe
environment. BRRI dhan67, a shdtration blast resistant Boro variety with moderate cold tolerance
has already replaced BRRI dhan28 and 29 im#woe region.

ICP- VI

Wheat blast become a major threat to wheat production in Bangladesh. This disease is spreading to new
areas each year. A series of activities have been performed to manage the devastating effect of wheat
blast. The project is initiated to continue the majtivities of a previously ACIAR/CIMMYT/BWMRI
collaborative project. So far, two wheat blast resistant varieties have been developed. Collection of
wheat germplasm are being evaluated to identify novel sources of resistance. Pathogenic variability is
als being studied. Dissemination of newly developed resistant varieties is being continued.

Lump Sum Grants Program (LSG)
Highlights of the Projects

LSG 13

The cultivation of soybean in Bangladesh is still concentrated in the coastal region of the greater
Noakhali District, where salinity hinders crop production. Four soybean genotypes, earlier found to be
salt tolerant, AGS313, BD2330, G00028 and G00056¢evgeown in Kharif || season of 2022 at
different locations of Lakshmipur district. Based on the results of fioakition trials and discussions

with the farmers the following recommendations were made: (i) early planting (by 1st to 2nd week of
January) ofsoybean seeds would lessen the effect of salinity, (i) genotypes AGS313 and G00028
should be registered as varieties by the National Seed Board.

LSG 17

One LSG project has been undertaken and executed
Vi s i o nwitl2aviewd to increase seed security, crop productavity productionincrease income,

create employment opportunities, increase seed export, reduce seed import by implementation of the
vision documentA draft of National Seed Vision 2040 has been prepared and presented in the
stakeholders meeting and their feedback was aggregated. The technical committee meeting and
workshops were arranged atind National Seed Vision 2040 has been finalized.

LSG 21

BRRI 6s Farm Machinery and Postharvest Technol og)
Mi | | suitable for household use with-ptoHe sphinlg®ds
under the lumgs um g r an dp spaling jofethe tBRRA mini rice mill suitable for individual
household AThe BRRI Mi ni Rice Mil/l of fers a pron

the household level in Bangladesh by reducing nutritional loss through over polishing éabfiedd
tested, and easy perate, this innovation aligns with the goals of sustainable mechanization. With
ongoing user training, the mini mill is wedbsitioned for wider adoption and up scaling. Its successful
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implementation can significantly contribute to food security and rural livelihoods across the country.
So far, 12 mini mills have been fabricated, and 11 units have been distributed to farmers-fewdleld
feedback

LIVESTOCK
Highlights of the CGP Projects

TF 77-L/20

Newcastle disease (ND) is one of the most economically important viral diseases of backyard chickens
which causes huge financial loss to the small holder poultry farmers of Bangladesh. As currently used
ND vaccines are thermo labile, our research was aimestlect possible candidate(s) to develop a
thermos table ND vaccine. To accomplish this goal, the first task was to identify thermostable avirulent/
low virulent NDV strains and so far we have identified and characterized four (4) nonvirulent NDV
strairs which are thermostable at’@#or 28 days. It is expected that any or all of these four low virulent
strains might be useful in developing a thermostable ND vaccine.

TF 78-L/20

The study was conducted to select crosshred dairy cattle using phenotypic and genomic information for
efficient productivity and resilience in tropical environment of Bangladesh. #aitiselection index

was constructed based on trait specific breedaiges (EBV or gEBV) under three different models
where all three indices manifested almost equal efficacy in selection process of sires and dams. About
70% similarity was observed among the-tapked breeding bulls and cows when two different
approachesvere employed in construction of selection index. The rank order of every individual was
performed on the basis of index value and top ranked 20% breeding bulls and cows were selected those
could be utilized in future breeding for production of better enigs with known genetic merit.

TF 82-L/20

Layer manure contains lots of Midnd PQ that can be a good source of plant nutrients. Addition of

MgCl. with the composting materials enhanced struvite precipitations in the compost. This struvite
containing compost enhances the plant growth. The findings of the experiment showed that the struvite
containing compost had a significant influence on maizedioddd grain yield. Struvite in the compost

is a new innovation in field of waste utilization and it will be the only sustainable technology for food

and animal production in near future whahrock P will be exhausted. Identification of application

rate is very important because ités a new fertil

TF 83-L/20

To formulate a costffective ration, Napier packchongg was found as the best roughage considering
the farm economic and yeswund availability. Although the nutritional quality of straw is very poor,

but the farmers consider it as animal feed due &vadability and shortage of year round green grass.

The study also revealed that although silage is costly, it can be used as a sole roughage source and/or
combination with rice straw as alternative roughage only in those places where, there is nmibpportu

to cultivate fodder.

TF 101-L/21

In case of Black Bengal Kids, the maternal dietary high energy and high protein (Hh) significantly
(p<0.05) positively influenced the live weight changes before parturition, live weight changes during
lactation, milk production, hormonal changes, bloodabelites of does and birth weight, live weight

gain weaning weight, carcass weigttessing percentage (45.8%)u s ¢ | @ianfeterb ey ogeni ¢
regul at orvyf,f ahcetaorrt 5f a(t t y HFRABPgenb éxpredsiomfg toh @it re i
ki.KKisd mor t asbfouhdy o wirekifs fromhigh energy and high protein (Hh) consumed

does The densityo f muscl e fi bMSTHred e me x pds sgnifcantty 0

(p<0.05) higherirk i ds from | ow eneé)cgy samaeThusoihe egguitso t e i n
show thatdietary energy and proteth u r pregngncy positively influende h e p er fofor manc
BlackBe n g al d o lads. Froan these etpdriraents; it can be concluded that the productivity
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of the Black Bengal goat can be improved by manipulating the maternal dietary energy and protein
during gestation.

TF 102-L/21
The fluke induces severe liver cirrhosis and cause very high condemnation of livers, resulting huge
economic losses. Fascioliasis elicit very highlevélef 3, but not, | NF 2 product

We found that none but only NTX and OCZ killed efficiently both sFg and asF. Our results suggest that
control of fascioliasis is very essential for the profitable ruminant farming in Bangladesh, and the
veterinarians and farmers should be careful about the treating of the ruminants affected wiihsiasci

TF 120-L/23

There is an increased trend of two slaughter ages of broilers to the consumers. Because hingly have
conversionefficiency of feed to muscleand also return cashto a greaterextentto the farmers.
Interestingly, intermediate groups have more protein and others proximate nutrients than the
counterpart. The present findings suggest that broilers could be reared either 25 days or 40 days above
to get maximum economic returns.

TF 121-L/23

From this result it was concluded that average brix meter reading was higher in HF X breed colostrum
than the other two breed. However, the deep yellow color colostrum shows highest brix reading than
the lightyellow color colostrum at®iday of calving.

TF 122-L/23

The potential decomposer bacteria were isolated and identified from shrimp waste samples collected
from different shrimp processing areas of Satkhira, Bangladesh. The fermentation ability of the isolated
decomposer bacteria was confirmed both aerobicalllysmaerobically at the bacteriology laboratory

by measuring the change of pH (using pH meter) and turbidity (OD of UV Vis spectroscopy) of the
culture broth. The chitosan powder was biogenically extracted by demineralization, deproteinization,
and deacetgtion by using isolated decomposer bacteria. The deproteinization and deacetylation of
chitosan were confirmed with FTIR andRay diffraction analysisThe confirmed chitosan powder

was preserved for further use in green synthesis of Chitosan nanoparticles.

TF 123L/23

To increase the production and reproductive success of Frizzle chickens, it is crucial to improve
management procedures and prioritize genetic enhancements. In contrast, the Deshi Dwarf chickens
exhibited positive performance results in demanding enviratsnendicating their potential for
ongoing utilization and advancement in poultry farming. In summary, this thesis provides significant
knowledge regarding the geneaditcdmanagerialechniqueshatcanenhancéheperformancef Frizzle
andDeshi Dwarf,Aseel chickens and pigeons. The study successfully extracted and quantified DNA
from Aseel chicken blood samples, demonstrating the viability of molecular techniques in avian genetic
research. The results highlighted considerable variations in DNA vyieldparity, which could be
attributed to differences in sample handling, storage conditions, and extraction efficiency. By advancing
molecular research in poultry genetics, these efforts can support conservation strategies, sustainable
breeding programs, arlde longterm preservation of the experimental chickens and pigeon genotypes.

TF 124-L/23

A total of 110 samples from IBiduspected broiler birds were collected, of which 98 (89.09%) tested
positive for IBH virus by PCR targetirtgexonandPolymerasayenes. Among these, 26 samples were
successfully rasolated in embryonated chicken eggs and reconfirmed by PCR. Partial gene sequencing
identifiedFAdV ClasskE, serotype8bin four sampledsrom MymensinghandGazipur andthesdsolates

have been preserved &@0°C for inactivated vaccine development. Ongoing work includes WGS,
detecting additional virulent serotypes (4 and 11) through continued molecular screening. Future goals
include vaccine formulation, efficacy and safetstiteg, and field validation to protect poultry against

IBH.
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TF 125L/23

Subclinical Mastitis (SCM) is a prevalent issue in dairy farming and poses a significant obstacle to the
advancemerf dairyindustryin BangladeshUnderstandingndadoptingidentifiedrisk factors could
becrucialfor developingeffectivecontrolstrategiegor SCM. To combatthediseaseSCM screenings
regularly, good hygiene, improved milking practices and farmer awareness are recommended in the
studied area even over the country

TF 126-L/23

Contagious ecthyma being a viral disease with no suitable antiviral therapeutic schedule, vaccination is
the only option for effective control of this virus infection. To get a suitable vaccine candidate virus it

is essential to collect as many as cirdakatviruses from the field. Based on their biological and
molecular properties a strain then can be chosen to produce vaccine. The main aim of this research is
isolation and identification of CE virus from the field samples with a target to develop #inadtext

and/or live attenuated vaccine to control CE.

TF 128L1/23

Altogether, till to date, results of this study showed that 96.4% of the cattle in Bangladesh infected with
piroplasms while 95.5% of the studied cattle were infected Battesialn 99.1% case$fabesiavas

found ceinfected withTheileriaand Anaplasmaln this study, we established a sé#fsigned genus

and speciespecific primer sets to amplify the 18S rRNA genedBabesia.Babesia bigemina, B.
naoakiiandB. boviswere identified in cattle in Bangladesh. We optimizednhétro culture protocol

of Babesiain laboratory, made glycerin stock of infected RBC which preserved in cryovis8 i@

for further subculture.

TF 129-L/23

During the last one year, 300 blood samples were collected from three study areas. Alongside hundreds
of tick vectors were collected and identified through morphotaxonomy. From blood samples the
circulatingAnaplasma spwere characterized using conventional Giemsa staining and microscopy. In
addition, PCR assay were performed for reliable molecular diagnosis of positive cases for future cell
culture propagation. The sequence data will be crucial to explore moleculamegmby. We have
initiated infecting the cell line under culture in CVASU lab. The infecBw@plasmas now under
careful purification steps which will ensure pure culturédofplasman IDE-8 cells which will be

used as a possible vaccine materialelQhe next few months, we will establighvitro cell culture

with purified Anaplasma spand collect sufficient amount of vaccine seeds for subsequent challenge
infection and WGS analysis.

TF 130-L/23

The projectds structured appr oac dembonstratssestroagct i on ,
potential for scaling ugnd improving farmers assets and marketaglities as well as livelihood

develop of rural people in barind region of Bangladdste project also significantly boosted lamb
production, increasing the total sheep population from 200 to 377 (88.5% growth). Training (100%
compl etion) improved farmersodé skills (housing 40
as well as plifting their living standard that ensure sustainable sheep farming.

TF 131-L/23

The average body weights of growing chickenatvéek of age were, ND mak55g & female551g

and NN males30 & female558g respectively and the difference was significant (P<0.001). These
findings revealed that Naked Neck (NN) and Noescript Deshi (ND) compare to almost similar
performance up to datBata from laying hen is collecting for analysis. Phtand half year activities
have completed successfully. Satisfactory result was obtainedahdther activities project should

be continued.

TF 134-L/23

The project aims at inventing and validating the processed cheese making technology for the dairy
industry of Bangladesh toward technology transfer, entrepreneurship development and certification
followed by patent application. The results so far obtaimbadhly promising as it shows that processed
cheese can easily be made fromavacid curd. Hence a low breaken point can be achieved with
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higher profitability of the manufacturers. Hence this technology is highly promising for the dairy
industry in Bangladesh.

TF 153-L/23

The findings of this study indicate a significant presence of antibiotic residues in all analyzed samples,
highlighting potential risks to public health and the need for stricter regulation and monitoring of
antimicrobial use in foogiroducing animals. Atough dexamethasone and prednisolone residues were
within acceptable limits, the consistent detection warrants continued surveillance. The absence of
estrogen and progesterone suggests that these hormones may not be commonly used or persist in the
sampledproducts. Further analysis, including testosterone detection, is necessary to complete the
hormonal residue profile. These results underscore the importance of enforcing withdrawal periods,
promoting responsible drug use, and strengthening food safetyomomisystems within the broiler

supply chain.

TF 160-L/23

Pasteurella multocid®: 2 causes bovine Haemorrhagepticemia in cattle and buffaloes, primarily

in Asia. Potential vaccines include porin protein, which is outer membrane protein H (OftyeH).
OmpH of P. multocidaserotype B: 2 has been identified and targeted for the development of a
recombinant vaccine.

TF 161-L/23

Maize silage productiohas the potential for higher profit margins than maize grain production, but
requires careful management in storage and ensiliith.appropriate training and support, smallholder
farmers can adopt silage technology, reducing reliance on seasonal green fodder and enhancing climate
resilience. The initiative also encouraged efficient use of crop residues like maize Stover amddecal g

(e.g. Chela grass). Further investment in infrastructure and farmer education is recommended for
broader impact.

TF 162-L/23
The survey results clearly demonstrated that almost all the-smdlmediurrscale broiler farmers use
drugs and additives without justifying the actu

follow the prescription/advise of registered vatarians for treatment, rather they follow fisted

drugs and additives on regular basis, mostly prescribed by the dealestatiOn research results
showed that the broilers reared with injudicious drugs and additives did not yield significanhdétere

in growth and meat quality. Thus, commercial broilers may be produced successfully without
injudicious use of drugs and additives, even the final body weight of the birds reared drug free treatment
was almost close to the other treatment groups fedhercial feed.

TF 164-L/23

An loT-based biosensor system using machine learning fortineal estrus detection has been
developed in the first year, in collaboration with different disciplines, aligning with project goals for
cattle production.

Technology Commercialization Project (TCP)

TCP-1

Project timeline has been rescheduled and the required land for the construction work has been allocated
by the university authority. The land development work is completed and proposed infrastructures has
been started as per the new schedule and complatedtyping of parental lines has been started from

the previously isolated DNA form generation 16 (G16). The multiplication of parental stocks was
started and 6450 DOCs from different lines were hatched. As per the project plaihd @iU-Bro

chicks wee distributed among the farmers by the help of 34 NGOs in association of PKSF.
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FISHERIES AND AQUATIC RESOURCES

Competitive Grants Program (CGP)

Highlights of the Projects

TF 76- F/20

Simpledesigned, energgaving, gravityflow-based, localhengineeredRAS have been developed

with locally available materials for culturing Tilapia, Catfish and Barbs. Two systarstandard RAS

(60 n?) and a locally fabricated unit (603nwere installed with similar layouts for performance
comparisonLocally engineered RAS demonstrated high system efficiency, stability, and suitability for

fish production under local conditions. Growth performance of fish in the locally engineered RAS was
found to be statistically amdimithe atarsdd (RAS. Jilafia 0 5) t
(Oreochromis niloticusreached an average weight of 8D g in 120 days, with a survival rate above

90%. Pabda@mpok bimaculatys Gulsha Mystus cavasiysand TengraNlystus tengarashowed

promising growth with good feed conversion ratios (FCR116. Indigenous Shar Puntyntius

sarang also adapted well, showing uniform growth. The system was able to support a stocking density

of 607 0 k g/ mj without compr omi si ng -poweredecomponangs!| i ty ¢
ensured24-hour operation at minimal energy cost. Importantly, the locally fabricated RAS reduced
setup costs by over 50%, and the production cost per kilogram of fish was significantly lower compared

to standard or imported RAS.

TF 85 F/20

Quality brood stocks development and sustainable mass seed production techndiagybfachium
rosenbergiiby mitigating the problems encountered have been established in pond conditions. A total
of nine species of bacteria including the geNfiilwio, AeromonasandBacillus were found in the
berried, larvae and water samples used in the hatdNerg.bacterial isolates detected in the berried
and larvae were tested for antibiotic susceptibility against 12 commonly used antibiotics. Out of the
nine, five isolates were found to be resistant to all 12 antibiotics. Eight were sensitive to Norfloxacin;
two were sensitive to Tetracycline, Oxytetracycline and Doxycycline; two isolates were resistant and
seven were intermediate/sensitive to Ciprofloxacin. Tetracycline, @agyeline and Doxycycline

were found to show mixed resulBCR amplification otetA andaadAlgenes to detect Tetracycline

and Streptomycin resistant speciedB andaac(3)}IV genes to detect Tetracycline and Gentamicin
resistant species, artbA gene to detect Erythromycin resistant speddighe isolates were found to
contain Tetracycline resistant gene and Gentamycin resistant gene. Four microsatellite DNA markers
were scored, and all were found to be polymorphic. The average number of altelehinee groups

were almost the same (5-8%0), however the observed heterozygosities of 1:1 and 1:3 sex ratio was
higher than that of 1:5 sex ratio.

TF 100 F/20

Technique of live feed culture for Aquaculture Industry has been developed by isolating and identifying
indigenous microalgae from the southstern coastal region of Bangladesh. A total of 48 microalgae
species have been isolated successfully from eiffateht sampling sites. Selected microalgal isolates
were optimized for their maximum growth and proximate composition was analyzed based on nutrient
(nitrogen, phosphorous stress) and environmental paraméltelieella sp., Nannochloropsissp.,
Tetrasemissp., andsonyostomursp. were found suitable for mass culture in rearing of zooplankton.
Satisfactory growth and survival of Shrimpghaeus monoddmostlarvae were found with live
microalgae.

TF 158 F/23

Tilapia farming in Bangladesh faces significant challenges due to the emergence of bacterial diseases,
particularly those caused I8treptococcusp. andAeromonassp. The study highlights the alarming
mortality rates (6680%) and the associated economic losses in infected farms. Comprehensive
diagnostic analyses identified bacterial infections as the primary cause of these outbreaks, with
Streptococcusp. exhibiting alarming levels of antibiotic resistance. The findings underscore the urgent
need for effetive preventive measures, such as the development of vaccines and improved farm
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management practices, to mitigate the impact of these diseases and sustain Tilapia productivity in
Bangladesh.

TF 159 F/23

The main factor that may have attributed to the high survival was proper stocking of healthy sized
fingerlings, freedom from predation, favorable ecological conditions and proper feeding. After

completion of the culture period, the production of BFRI SabdRui was 1645 and 1570 kg/ha in P

1 and P2, respectively. In comparison, the production of Local Rui was 1318kg/ha. Cost and return
were performed to estimate the net profits of polyculture. While, estimating cost of production, variable
costs towardselase value, labour, lime, fingerlings, feed and harvesting costs were taken into
consideration. The net benefit of Tk. 352151, Tk. 325628 and Tk. 258920 were obtainedlir&f P

and R3, respectively.
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}‘ Crop agriculture in Bangladesh has grown fast, through 1
d integrated efforts of researchers, extension expel
’ 4 "f policymakers and farmers. This growth of crop agricult

" 3 has contributed greatly to the national endeavor to achie
food security for the Bangladeshi populace. Development
HYV crop varieties and suitable production technolog
played an important role in bringing about dramatic cr
production boosts in the country.

o~
i
KGF, since its inception in 2007, has been a proud partnei
agricultural R&D in Bangladesh, through sponsoring z
. supporting agricultural research and technolc
. dissemination projects of NARS institutions, universiti
DAE, NGOs and private enterprises. In the year 2022-
with KGF sponsorship and involvement, 55 projects wi
ongoing, 76% (42) of which were related to crops. In the
projects, some up-and-coming technologies for
production of cereals, legumes, vegetables and fruits i
only in the favorable ecological systems but also in |
marginal ecosystems like the coastal saline lan
Chattogram Hill Tracts, haor and char areas and low-ly
perpetually waterlogged basin areas have been tested.
addition, the projects yielded useful scientific informat
with potential to be developed into viable technologies
the near future. A burning issue of the day, i.e., the effect
climate on crop agriculture and development of clim;
smart production technologies has also been address

This section provides an interesting and exciting throughj
W from the KGF sp
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Technical Progress

3. Technical Progress

3.1CROPSAND NATURAL RESOURCES
3.1.1Competitive Grants Program (CGP)
3.1.2CGP 4™ Call

3.1.2.ACompleted Projects

Project Code and Title: TF 5:SBR/17 Assessment of cropping patterns for sustainable
intensification in drought and salineprone ecosystems using remote sensing and
geospatial modeling

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

Principal Investigator: Dr. Md. Golam MahboobSSO/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 2024With one year no cost extension)

Introduction: Bangladesh faces a great challenge to feed its increasing population with shrinking
agricultural lands. Sustainable intensification has been proposed as an alternative to area expansion to
ensure food security for such countries. Barind Tract, Bangladéstss part is largely dependent on
rain-fed agriculture, but modern irrigation facilities make yeamd multiple cropping possible instead

single cropping. Nowadays, remote sensing and geospatial modeling can assess agricultural cropping
patterns, resource availability, and sustainable intensification to allocate cropping patterns considering
the best judicial use of resources. So, this project has been proposed to carry out in thepyoeght
Barind region considering the dry seasomahgladesh.

Objective: Todevelop a gealatabase of agrenvironmental resources and constraints, dry season crop
maps using remote sensing analysis to recommend suitable cropping patterns for sustainable
intensification.

Materials and Methods: The approach has four parts: data collection, processing, and analysis; Rabi
crop typeds classification. Reference data and
GTPs and SentindA images. Secondary data included elevation, soitfathi etc. Fieldwork was
conducted in Rajshahi's Godagari Upazila pilot study region from July 2022 to June 2023. Using the
KoboCollect app, Garmin GPS and smartphones collected 857 GTPs and 1052 geotagged images.
Google Earth Engim classified croftype maps from 45 Sentin2A images. GEE computed the
seasonal median (Octkar.) and NDVI and EVI from it. Five classification schemes were created using

a 12band composite. CART, Random Forest, and Support Vector Machine (SVM)ietasaigre

used to classify Rabi crops utilizing training data and composite imBgssd on the validation
findings, the best MLAs classified the crop type map, and a scientific visualization layout was created
in ArcGIS 10.8. A land suitability evaluatiovas done using a geographical -gietabase to suggest
location specific crop suitability in the study area.

Results and DiscussionlIn the visible and regdge spectrum, crop reflectance was similar, making
differentiation challenging, particularly at Ré&dige 3. However, ReHdge 4 and NIR showed
comparable reflectance, with some overlap among crops. In Vel SWIR2, crops were wre
distinguishable, except for rice and maize. Wheat, potato, and maize had close NDVI values but were
better differentiated using the EVWhdex. Tablel. Experimental schemes using different band
combinations
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Schemes Sentinej{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 + Reftdge
Scheme 3 | 'B2', 'B3', 'B4', 'BS', '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', | VIS. bands + NIR + Re&dge +
'‘B12', 'NDVI', 'EVI' SWIR + Veg. Indices

Monthly median timeseries images were utilized to create a seasonal composite for the study area, with
all bands resampled to 10 meters using custom JavaScript in Google Earth Engine (GEE). Vegetation
indices, specifically NDVI and EVI, were derived tohamce the classification process. Five distinct
classification schemes were tested using Random Forest (RF), CART, and Support Vector Machine
(SVM) algorithms. Scheme 5, which incorporated all ten spectral bands and two vegetation indices,
yielded the highst overall accuracy. The RF algorithm overestimated area coverage, with the largest
area attributed to other crops (34.93%), followed by mustard (29.16%) and rice (22.10%). Among the
machine learning algorithms, RF achieved the highest accuracy (0.92) CART and RBF followed

with 0.87 and 0.55, respectively. The Kappa coefficients indicated that all algorithms performed best in
scheme 5, with RF again leading at 0.90. This scheme was deemed the most effective for crop type
classification. Additionally remote sensing image processing facilitated the development of agro
environmental resource gelatabases, which were used for crop suitability assessments. The results
indicated that wheat, lentil, and maize would be the most suitable crops for the vetfiosuitability
percentages of 72.39%, 66.92%, and 63.24%, respectively.

Conclusion The research demonstrates how advanced remote sensing and machine learning can
classify crop types, focusing on the viability of wheat, lentil, and maize for sustainable intensification
in the area, thus improving agemvironmental resource managementisTknowledge not only
deepens our understanding of crop reflectance patterns but also contributes to future research in agro
environmental resource management.

Project Code and Title: TF 65C/19. Postharvest management, processing and
marketing of jackfruits for loss reduction and value addition

Implementing Organizations: Bangladesh Agricultural Research Institute (BARI), Gazipur thed
NGO, New Vision Solutions Limited (NVSL), Dhaka

Principal Investigator: Dr. Md. MiaruddinDr. Md. Golam Ferdous ChowdhyrPostHarvest
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, 2023 (One year no cost extension)

Introduction: Jackfruit @rtocarpus heterophyllusam.), recognized as the national fruit, is among the
most prevalent, significant, and tasty fruits in Bangladesh. The ripe fruit is highly nutritious, with its
pulp and seeds being excellent sources of carbohydrates, vitamins, and minerals. Addigiesadly,
jackfruit is favored in Bangladesh as a tasty vegetable. Cultivating and marketing jackfruit offers
substantial livelihood opportunities for rural communities. However, due to inadequateapastt
processing and management technologies, arowBb%0of jackfruit is lost, costing approximately

Tk. 500 crore annually. By enhancing pbsirvest management and processing methods to create
canned fruit, dried fruit, pulp, jackfruit jam, and dehydrateqhs, along with effective marketing, this
national fruit can greatly enhance food security, generate employment, and boost export earnings for
the country.

Objective: To develop improved methods of pdsarvest management and processing technologies to
produce assorted food items from jackfruit and devise strategiedesatop a sustainable grower
business model and strategic marketing plans for both fresh and processed jackfruit products.
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Materials and Methods: A baseline survey was conducted to assess the current status of jackfruit
production, postharvest management, and processing. Fresh BARI-Khatiffruits were used to
create freezé@ried chips, while jackfruit seeds were processed into roasted seefitsuandihe study
evaluated the impact of maltodextrin and sugar on chip quality and developed suitable packaging for
long-term storage. Nutritional quality was analyzed through physicochemical assessments, including
bioactive propdies and antioxidant activities, alongside sensory evaluations. Consumer behavior was
explored through surveys, and stakeholder engagement activities were held in various regions to
enhance the jackfruit market and value chain.

Results and Discussion:Value-added jackfruit products, including chips, jams, and powders, were
developed with good nutritional quality and bioactive compounds. Farekchips coated with 10%
maltodextrin maintained quality for six months, while 40% sugar coating improveeka@nce.
VMPET and LDPE packaging effectively preserved chips for two months under ambient conditions
without compromising quality.

Roasted jackfruit seeds showed varying consumer preferences based on frying techniques, with vacuum
frying receiving the

highest  acceptability Juice Lo
flour is rich in protein, s EU! é E U simEnset——

minerals, and bioactive _ s
compounds, and drying
methods  significantly ,

impact its nutritional Frozen wem '

content and energy

value.Surveys indicated

a 4045% loss of Fig. 1. Consumerdpreferences for processedackfruit products

jackfruits postharvest.

Training for 320 small and medium processors focused on product preparation and marketing,
highlighting health benefits. Sixteen entreprenewscassfully sold processed jackfruit in various
outlets. Information dissemination through media and workshops engaged stakeholders, fostering
recommendations on farming, supply chain, and consumer preferences, enhancing market development
for jackfruit products.

Conclusions:In conclusion, by enhancing pdsarvest management and fostering strong connections

|

between growers and manufacturers, the jackfr:it
industry can significantly reduce losses, boc
farmer incomes, and create valuable exp
opportunities, ultimately contributing tc
Bangladesh's economic growth and sustainability

Fig. 2. Value added jackfruit products developed by
BARI (left: rseed powder in a commercial packet, and
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Project Code and Title: TF 68C/20: Molecular characterization of biovars ofRalstonia
solanacearum the causal agent of bacterial wilt of solanaceous crops and integrated
management of the disease.

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

Component Organization:None | 1 2 2
Principal Investigator: Dr. Mafruha Afroz Senior Scientific
Officer (Plant Pathology), Horticulture Research Centre, BARI,
Joydebpur, Gazipur

Location (s):i) Horticulture Research Centre, Joydebpur,
Gaipur, i) Tuber Crop Research Sub Centre, BARI, Seujgari,

Bogura and iii) Agricultural Research Station, BARI, |(ok))

Thakurgaon

Budget: Tk. 80.00 (Eighty lakh taka only) 15 WY wew
Duration: 13 December 2020 to 12 December 2023 (36 00

months)

Introduction : Bacterial wilt, caused by Ralstonia solamacearur‘rl0
poses a significant threat to tomato, eggplant, and ot
Solanaceous crops in South Asia, particularly in Bangladesh. The
pathogen's variability and adaptability complicate disease
management, leading tetenated yield losses exceeding 30%| rigure 3.165 rRNA profile of 27 F and 1492
eggplant, with potential for total crop failure in previoug primer generated from 8 Bacterial Isolates, M:
infected fields. Despite past recommendations for integrd denowes 1 kb DNA ladder (Markergeneral PCR
) . with Ralstonia solanacearunDNA from Eggplant
disease management, these strategies have fallen out of { 1 (Bog), Eggplan® (Bog), Eggplan8 (Bog),
This project aim to explore new integrated approaches, includ Eggplant4 (Bog), Chili1 (Bog), Eggplant (Bog),
biological control, to combat bacterial wilt. Additionally, it see| 5% o0, [qrae €0 fene .2 o e o
to enhance molecular understanding of Ralstonia solanacewrarm
in tomato and eggplant, addressing the current knowledge gap and providing essential information for

protecting these vital crops against bacterial wilt.

Objective: To assess the occurrence and severity of bacterial wilt of eggplant and tomato in
Bangladesh, molecular characterization of biovardRofsolanacearunand to develop integrated
package of the disease.

Materials and Methods: The study was conducted Bbakurgaon, Rangpur and Bogura €aring

the period, two upazillas (Thakurgaon Sadar and Baliadangi) were selected from Thakurgaon, one
upazilla (Shahjahanpur) from Bogura and two upazillas (Pirganj and Mithapukur) from Rangpur.
During the period, i n t hial €teswere visited.and dres of eggplahta r me r G
was 6.69ha and that tomato was 1.86ha. In each fidl@, $pots depending on the area of crop were
selected randomly. Eaclpot was represented by 3anea and contained a number of plants. Data on

area surveyed, variety grown, wilt incidence (%), etc. were recorded at the time of sunvay.be
mentioned that in survey locations there were more eggplant fields than tomato fields.

Results and DiscussionA comprehensive survey conducted from July to December 2023 across three
major eggplant and tomato growing distr&ct¥hakurgaon, Rangpur, and Bogéréocused on the
incidence of bacterial wilt. The survey covered 101 farmers' fields and trial sites, essog&69

hectares for eggplants and 1.86 hectares for tomatoes. The highest wilt incidence recorded was 26.6%
in eggplants and 13.50% in tomatoes. A total of 400 isolates sbIRiacearunwere preserved for

future research. Saaing of 125 eggplant and 36 tomato germplasms revealed that 63 eggplant and 30
tomato varieties exhibited resistance to the pathogen. Integrated disease management strategies
significantly reduced wilt incidence, with the most effective treatment aclgievird.51% reduction,
highlighting the potential for improved fruit yields.
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Tablel. Effectiveness of IDM for bacterial wilt disease management of eggplant in Bogura

Treatment Wilt (%) Reduction of Wilt Yield (t/ha) Yield increased
incidence over control %) over control $0)
T1 17.80cd 56.80 45.2@ 43.49
T 15.50d 62.38 47.59b 51.08
T3 19.50c 52.67 42.90d 36.19
T4 10.50e 74.51 53.90a 71.11
Ts 35.23 14.49 35.30e 12.06
Te 41.2( - 31.50f -
CV% 5.28 1.68 -

Means within the same column with a common letter(s) do not differ significantly (P=0.05)
Ti=Stable Bleaching Powder @ 25kg/ha+ Burning of rice husk @ 10 téheStable Bleaching Powder @ 25
kg/ha +Bacillus cereugSeed and root soaking);3 Burning of rice husk @ 10 t/haBacillus cereugSeed and
root soaking), 7= Stable Bleaching Powder @ 25 kg/ha+ Burning of rice husk @ 10 Blaaitus cereugSeed
and root soaking),sE F ar me r 6 se= puscaptiltle cloeek,(BARI Beguh)

Fig.2 Visit of Experiment Field at TCRC, BARI, Bogura by
KGF monitoring team

Confirmation of identification of Ralstoniasolanacearumat genomic level: A comprehensive survey
conducted from July to December 2023 in Thakurgaon, Rangpur, and Bogura assessed bacterial wilt in
eggplant and tomato crops across 101 farmers' fields. The survey revealed a mean wilt incidence of
26.6% in eggplants and 13.50% inm@atoes. Notably, 63 eggplant and 30 tomato varieties showed
resistance to the pathogen. Integrated disease management strategies effectively reduced wilt incidence
by up to 74.51%, indicating significant potential for enhagdruit yields in these crops.

Conclusion: This project highlights the effectiveness of integrated disease management (IDM)
treatments in reducing wilt incidence in crops, achieving a maximum reduction of 74.51% with a
specific combination of treatments. These findings promise enhanced agricudsitignce and
improved food security.

Project Code and Title: TF 69C/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 Divisiodprticulture Research Center
(HRC), BARI, Gazipur

Locations: Dhaka (Savar), Gazipur (Sadar), Rang@adar), 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, comaialrcultivation could not begin

yet. Onfarm 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 mervation and maintenance are important issues for the continuation of lilium
cultivation. BARI has developed lilium technologies which reqailessemination. 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.
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Objective: To validate and disseminate developed technologies of lilium flower production and bulb
preservation among growers

Materials and Methods: In 202223, sevendemonstration trials oBARI lilium-1 and BARI lilium

in Gazipur, dshoreand Bogura. Performance of pBmisinglines3 newly collected genotypes were
testedat BARI with BARI Lilium-1 and BARI Lilium2 as checksProduction technologies such as
influence of planting dates bulkt&ze and plantingplanting depthof bulb on the bulb productioof
BARI Lilium-1 were conducted at Floriculture Division of, HRC, BARlata were collected and
summarized for analysis. Means were compared with DMRD.

Results and DiscussionWe have established a multichambeld storage facility at the Floriculture
Division, HRC, BARI, intended for both shetdrm and longerm preservatlon of Lilium bulbs A
survey was conducted in key flowgrowing regions ESEs : Sk AR N
throughout the country, and we collected 30 germplasiiee.
which we have preserved in the cool chamber for futg
use in research. The demonstration trials of BAS Ly ;-,Q
Lilium-1 and BARI Lilium2 showed highly sifactory pi a8 ‘?‘f
results across the locations. Farmers indicated th *"v‘
contentment with the profits garnered from sellingirthi"r ’
farm produce. :
Collected germplasms weewaluatiorand26 genotypes
ffound suitable as cut flowers, with twbave double
petals. The oriental liliumtypes produced strongly
scented flowers, while Asiatic types lacked fragran
Optimal planting dates for lilium bulbs wer®und
November 15 and December 01, with a staggerddd- - Colorfullilium blooms in the field
schedule allowing planting until February 15 to extend marketing. Larger budb27s30mm at a 6
cm planting depth yielded high quality flowers.

Conclusions:The new lilium varieties, BARI Liliurl and BARI Lilium2, showed promising results

in demo fields, yielding profitable flower sticks. Optimal planting dates were identified, and larger
bulblets produced higher yields. These findings have high potentiabfomercial lilium production

in the country.

Project Code and Title: TF71-C/20. Sustainable management of blast, sheath blight and bacterial
blight diseases of rice through Nangarticles (NPs)

Implementing Organization: Bangladesh Rice Research Institute (BRRI)

Component OrganizationNone

Principal Investigator: Dr. Md. Abdul Latif, Former Director (Administration and Common Services),
BRRI, Joydebpur, Gazipur

Location: Plant Patholog Division, BRRI, Gazipul701

Budget: Tk. 397.30 Lac

Duration: 13 De@mber 2020 to 12 June 2024ith 6-months necost extension)

Introduction: Rice is the principal staple crop of Bangladesh, playing a vital role in national food
security and rural livelihoods. However, its production is increasingly threatened by major diseases
such as blast, sheath blight, and bacterial blight. Conventionahicdle control methods pose
environmental and health risks often lead to pathogen resistance. In response, nanotechnology offers a
promising alternativel heir high surface are@-volume ratio, controlled release properties, and ability

to interact at the molecular level make them ideal candidates for targeted disease management. Recent
studies have demonstrated the antimicrobial activity of various metal and metal oxide nandaparticles
such as silver (AgNPs), zinc oxide (ZnO NPs), and coppgdedq€uO NPS) against plant pathogens.

By investigating the application of nanoparticles for managing blast, sheath blight, and bacterial blight,
this study seeks to contribute to the development of a sustainable plant protection framework that aligns
withBangl adeshds agricultural development goal s
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Objective: To bio-synthesize of nanparticles from available sources in Bangladdsid out the
effective naneparticleson fungal growth and to evaluate their efficacy for rice disease management

Materials and Methods:

Extracts from plants like neem, tulsi, dholkolmi, bishkatali, marigold, tomato, garlic, and ginger were
used as reducing agents to synthesize nanoparticles. The plant extract preparation procedure involved
boiling fresh, cleaned leaves in distilled watkgr6/15ml) and filtration and storage for further use.

Plant extractérom neem, tulsi, dholkolmi, bishkatali, tomato, garlic, and givgenre used to synthesize
nanoparticlesThe color change from light orange to dark brown confirmed nanoparticle formatio
Copper Oxide Nanoparticles (CUONPSs) were synthesized from dholkolmi extracts mixed with copper
sulfate solution and pH adjustment at 11, followed by incubation and precipitation. Zinc Oxide
Nanoparticles (ZnONPs) were biosynthesized by reacting neemhaticblmi leaf extracts with zinc

sulfate and pH adjusted at 12 through sodium hydroxides, resulting in white precipitation. Silica (SiO2)
Nanoparticles were synthesized using neem extract and sodium metasilicate. Potassium Nanoparticles
(KNPs) were syntbsized from marigold extract and potassium sulfate. Copper Chitosan (CuChNPSs)
and ZineChitosan (ZnChNPs) Nanoparticles were synthesized using chitosan as a stabilizing agent.
Moreover, ANPs and ZnONPs biosynthesized from bacterial isolates. AQNPs, CLDNEZsIONPs

also biosynthesized using microwaassisted glucoseducing starch stabilization technique. \Wis
spectroscopy, Xay diffraction (XRD), Fourier Transform Infrared Spectroscopy (FTIR), particle size
analyzer, zeta potential, Scanning ElentMicroscopy (SEM), and Transmission Electron Microscopy
(TEM) were employed to analyze the optical, morphological, and structural properties of the
synthesized nanoparticles.

Greensynthesized AgNPwere tested at different ratios with varying pH levels (9, 10, 11) alongside
other nanoparticles such as CuO, ZnO, SiO2, MgO, and K. The poisoned food method was employed
using PDA media, and the mycelial growth inhibition rate was measured at 0, 24048, hoursTo

evaluate the effect of AQNPs, follicularcorporated AgNPs, and ZnONPs on controlling sheath blight
disease was evaluated in both T Aus and T Amon Season. Data was evaluated on a scale of 0 to 9 based
on the percent of diseased leaf af®@ndard Evaluation System of Rice, IRRI 2012) and data were
collected at 14 days and 21 days after inoculation.

Results and Discussionfour ecefriendly protocols have been developed for the biosynthesis of
nanoparticle$rom silver, copper oxide, zinc oxide, silica, magnesium oxide, and potassiuisining

chitosan with plant extract§ he products wereopper chitosan (CuChNRg)nc chitosan (ZnChNP5s)

silver (AgNPs) zinc oxide (ZnONPs) nanoparticlesgNPs, ZnONPs, and CuONPdorphological
characterization confirmed the nanoscale siz&0@ nm) of eight nanoparticleShe results, in Table

1, reveal signifiant differences in disease severity and control efficacy among treatments. The untreated
disease control group exhibited the highest disease severity score (8.33) and percent disease severity
index (52%), establishing the baseline for comparison. Amonggatments, the commercial fungicide

Nativo 75 WG demonstrated the highest efficacy, reducing disease severity to a score of 2.00 and
achieving a 75%

In summary, the study highlights the significant potential of gsserhesized nanoparticles,
particularly AgNPs, CuO, and Znan effectively managing rice diseases such as sheath blight and
bacterial blight. The results demonstrate that these nanoparticles not only inhibit mycelial growth and
reduce lesion lengths but also enhance crop yields when combined with traditionaldaske
Bismerthiazol and Folicur. Notably, AgNPs and ZnONPs showed remarkable efficacy in both
controlled and field conditions, achieving reductions in disease severity of up to 90% and yield increases
exceeding 54% over control. This research unadeescthe promise of utilizing environmentally
friendly nanotechnology as a sustainable approach to combat rice diseases, ultimately contributing to
improved agricultural productivity and food security.
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Tabllle Di sease severity scor e and percent
bi osynthesized nano agents at controlled con
S| Treat ment Di sease 94 % di sease| % Di sease

N o scor e i ndex

1 A g N P3s0 %) 4 .33 33 37

2 AgNPs (40 3 25 52

3 AgNPs (50 3 25 52

4 AgNO3 3.66 37 29

5 ZnONPs (3 4 .33 35 33

6 Zn ONPs ( 4 3 32 38

7 ZnONPs (5 3 29 4 4

8 ZnS0O4 3.66 35 33

9 Bacteri al 4. 33 41 22

10 Nativo 765 2 13 75

11 Di sease ¢ 8. 33 52 -

Conclusion: In conclusion, the innovative use of gregmthesized nanopatrticles, particularly AQNPs,
CuO, ZnQ and K nanoparticles, has shown remarkable efficacy in managing rice diseases such as
sheath blight and bacterial blight. These-&endly solutions not only significantly inhibit the growth

of key pathogens but also enhance crop yields and offeraralde alternative to chemical pesticides.

The promising results from both laboratory and field trials highlight the potential of these
biosynthesized nanoparticles to revolutionize agricultural practices, ensuring healthier crops while
promoting environrantal sustainability.

Project code and title: TF 72NRM/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 a@dbtali, Bogura

Coordinator: Dr. A K. M. Zakir Hossain, Professor, BAU

Budget: Tk. 89.00 lakh

Duration: December 2020 to November 2023 (One year no cost extension)

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 Balegh is Bordallow-T. Aman. A vast land area remains
fallow between T. Aman and Boro rice, the fallow period being8ays during November to February.

There igoom for increasing cropping intensity by incorporating stiorétion 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 déprce on the use of chemical fertilizers to maintain soil fertility.
Organic fertilizers eed to be combined with inorganic fertilizers for increasing the availability of nutrients and
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crop yields. This project attempts to introduce new crops by adjusting the planting times and other management
options.

Objective: To evaluate cropping patterns using aggologically 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) vié) Boro-fallow-T. Aman (existing and

control) and new patterns, (ii)ustardmungbearl. AusT. Aman, (iii) potato-maizedhaincha T.

Aman, (iv) potato/sweet gourd (relaypite-T. Aman were tested at two locations, Rangpur Sadar
(Rangpur) and Gabtali (Bogura) in year 1 (2@A0). In year 2 (20222) combinations of organic and

inorganic fertilizers were tested for three selected CP from ydgrré&commended doses, i.e., 100%

chemical fertilizers (CF) according to the BARC Fertilizer Recommendation GleRié @018), (ii)

IPNS (integrated plant nutrition) with STB (soil test based) chemical fertilizers + 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) M wi t h STB fertilizers + 3 t/ ha
practice (control). The three cropping patterns selected from Yr 1 trials weBor¢eallow-T. Aman,

(b) mustardmungbea#dl. AusT. Aman and (c) ptato/sweet gourd (relayiite-T. Aman whch were

tested with six different fertilizer management practices uch as, (i) T1= recommended doses of
inorganic fertlizers as per the BARC Fertlizer Recommendation Guide 2018 (FRG 2018); (ii) T2=IPNS

with soil test based (STB) fertilizers + 5 t/ha cowglufiii) T3= IPNSSTB + 3 t/ha vermicompost, (iv)

T4= INM-STB + t/ha cowdung, (v) T5=INNMTB + 3 t/ ha vermicompost, i
practice (control). In year 3alidation trials of selected cropping patterns (CP) with suitable packages

of organicand inorganic fertilizers were set up which were ongoing.

Results and Discussion:

Boro-Fallow-T. Aman pattern

Grain yield and straw yields, panicle number, grain number, panicle length and plant height were
significantly influenced by fertilizer managemenhhe treatment TANM-STB + 3 t/hazermicompost)

gave the highest grain yield of 5.74 t/ha of T. Aman rice followed by T4 (5.49tha f ar mer s6 pr
(FP) (5.17 t/ha) while T1 (chemical fertilizers only as per FRG 2018) gave the lowest grain yield of

5.00 t/ha.Ts (INM-STB + 3 t/havermicompostlso fetched the highest whole pattern gross return of

Tk. 3,21481/halyear, but the whole pattern highest groasgin of Tk. 1,77,105/haame fromT.

(INM- STB +cowdung 5 t/ha). The highest MBCR (7.37) was found observetilfalue to the low

cost of chemical fertilizers; MBCR with the costlier treatments including organic manure was lower

0.18 to 3.43).

Mustardmungbeasl. AusT. Aman pattern

The growth parameters and economic yields of crops in this CP were markedly affected the different
fertilizer management treatment3.he whole pattern highest gross return and margin were found to be
Tk. 4,39,880 and 2,40,774/ha from5 The highest MBCR (6.72) was found fbo4 followed by 2.93

for T5 while MBCR for T2 was the lowest, 1.28.

Potato/sweet gourd (relayiite-T. Amanpattern

In this CP, too, treatments that included organic manure gave better results in terms of crop growth
parameters and yields, and al so economi clI5,benef i f
again, fetched the highesthole pattern gross return of Tk. 7,38,510/ha with a margin of Tk.
4,42,856/haThe highest MBCR (12.61), however, was Tdrfollowed by 3.72 for T5 and the lowest

(0.27) for T3.

Soil nutrient balance sheets

A significant effect of Nutrient management treatments significantly influenced the uptake of N, P, K
and S by crops of the various CPs and left the soil depleted of these nutrients in varying magnitudes.
For example, mustanmhungbeadl. Aus-T.Aman rice copping system crop removal of nutrients was

the highest, 337.2 kb, 60.3 kg P, 344.1kg and 64.20 kg S/ha/yr with T5 while the lowest nutrient
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uptake values, i.290.33, 53.73, 305.04 and 53.68 kg/halyr of N, P, K and S, respectiezly,
recorded for T1.

As expected, the nutrient depletion was relatively high in thedmp CP potato/sweet gourd (relay)
jute-T. Aman (Fig. 9). In this CRhe N balance was negative with T26.58 kg N/ha/yr) and T3 (

16.31 kg N/halyr) while with the other treatments the N balance remained positive (26.9 to 43.0
kg/halyr). The P balance sheet indicated depletion with any treatment, the P balance tier $bé af

CP ranging from111.98 t0-61.91 kg P/ha/yr. The balance of K was also negative ranging 1#&#ml0
t0-9644 kg K/halyr. The S balance was also negative across the treatments.

100 TImT2mT3 =T4 mT5 mT6

50

. 0

N P K S II
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Fig. 1. Effect of different organic and inorganic fertilizer management packages on apparent
balances of N, P, K and S in soil in a potato/sweet gourd (relayjte-T. Aman cropping pattern

ConclusionssDepending on the 2nd yeards trials two pr o
GourdJuteT. Aman) and potatmaizeSesbanial. Aman (Rangpur)/mustamungbeasT. AusT.

Aman (Bogura)) and two fertilizer packages¢ cowdung based and one vermicompost based)been

selected for trials in year 3 of the project.

Project Code and Title: TF 73-NRM/20. Increasing crops and soil productivity through
climate smart conservation technologies (CSCT) in drought and netraditional areas of
Bangladesh

Implementing Organization: Bangladesh Wheat and Maize Research Institute (BWMRI), Dinajpur
Principal Investigator: Dr. Md. llias Hossain, Principal Scientific Officer and Head, Regional Station,
BWMRI, Shyampur, Rajshahi

Location(s): Paba and GodagaRajshahi and Narail Sadar and Lohagora upazilas of Naralil

Budget: Tk. 680 lakh

Duration: December 2020 to November 20&® months)

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 northwest parts of Rajshahi and Narail districts are different from other parts of the country due
to their undulating topography having compact andiestility 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 about38%6 and production sts by about 60%his can also
increase farmerso6 incomes.

Objective: Increasing cropping intensity and system productivity and preserving natural resources like
soil and water, saving energy, fuel, labor, biodiversity in drought prone anautitonal areas.

Materials and Methods: The project work consists of (1¥tablishment of lentil{n and Fe enriched
lentil variety like BARI Moshur 7 or BARI Moshur &nd mustardBARI Sarisha 14 and 13)sing
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residual soil moisture by zero or relay planting and raised bed systébaslfigari and Paba upazilas

of Rajshahi and Sadar and Lohagora upazilas of Naraila{@jation and upscaling of heat, drought

and blast resistant whe&@ARI| Gom 30, BARI Gom 32, BARI Gom 33 and WMRI Gom&3)d 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 droug tolerant mungbean, sesarmkeenaand 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.-282022
field trials were conducted in farmerso fields
and Sadar and Lohagora of Narail. Three tillage options viz. raised bed; zero/relay and conventional
tillage were tested. The umtot size was one bigha (33 decimals). Soil moisture regimés (n

depth) of the experimental plots were recorded adaybintervals at all experimental sites. Yield and
yield component data were recorded. The data were analyzed statistically. Ecanalysis was done

on the basis of existing market prices of inputs and outputs, and marginal benefit cost ratios (MBCR)
for the various treatments were calculated.

Results and Discussion:

Seeding cost
The wheat crop was considered in a seeding cost comparison. Seeding cost by raised bed was much less
than that for the conventional planting method, the cost of planting wheat being Tk. 1410/bigha in the
CSCTs system compared with Tk. 2500 i
farmersd practices. 400\456d3 ICOHV-361 m%Save | er
hectare that means seeding cost save abeut

50% through CSCTs technology. % 330 1
Irrigation water requirement § 300 -

250
The amounts of irrigation water required g E 200 -
different growth stages of rice, wheat an § 150 -
mungbean varied markedly between th %‘ 100 |
conventional method and beds in both th 50 |
years. The conventional method required § 0.

higher amount of wateat each irrigation time
(Fig. 1). The total amounts of irrigation water
required for the conventional method wer Cropping Pattern
320, 350, 155 liters for wheat, rice an

mungbean, ut in the bed planting system, theF_ LA irrigat ded and :
total amounts of irrigation water needed were 19+ 1 mounts of irrigation water needed and water savings

240, 270 and 110 liters for wheaice and for wheat, mungbean and rice on raised beds and in the

. conventional system
mungbean, respectively. The total water
savings by the bed system from the
conventional method were 25 %, 23% and 29%, respectively. In the bed planting system, irrigation
water was applied only in furrows, whereas flood irrigation was given in the conventional method.

Wheat Rice Mungbean

Labor requirement

Labor requirements for growing crops were significantly influenced by the cultivation method. For
example, to grow wheat, the labor cost for strip tillage was much less than that in the conventional
planting method. The labor cost savings were the highiisthe raised bed system followed by zero
tillage and strip till methods. Overall, CSCT saveebP66 labor cost.

Crop productivity and economic benefits

The CSCT system consistently improved yield components, yields and economic benefits of different
crops like lentil, mustard, wheat, maize, mungbean sesame, cheena and Boro rricaditi@nal
practices (Fig. R Theyields T. AmanrBoro rice increased by-50%, by 1015% of wheat, chickpea

and maize and by 130% of the mungbean, cheena, sesame and lentil cropsvétegea cropping
intensity increased by 102% through included of mungbean, cheena, maize and sesame in drought
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prone and noitraditional areasAbout 710 tons of good quality seeds of different crops were produced

which were in farmersd possession. Farmers achi

lentil with T. Aman rice than relay r_nustard with T > 14 @ Rice = Wheat = Mungbean

Aman rice. CSTC incr@%s| s

and improved livelihood through introduction o g :z

climate smart conservation technology. Farmers ug E - 8l

heat tolerant, blast resistant, Zn enriched +hig g g 6

yielding varieties in drought prone and nwaditional g al

areas of Bangladesh. They were very much impres 2 |

with the higher total grain yields as well as total gro E o1 ‘ ‘ .

margin from relay lentil with T. Aman rice compars Bed x 0% Convx 0% Bed x 30% Conv x30%

with relay mustard with T. Aman rice. The u#s Straw Straw Straw Straw

indicated that relay lentil with T. Aman rice would b Tillage options x straw levels

economically viable and profitable over the relay

mustard with T. Aman rice system. Fig. 2. Total system productivity under different tillage
options and residue retention in ricewheatmungbean

Conclusions: This project deals with climate smart €r0PPina pattern in drouaht brone areas

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 pportunities of increasing cropping intensity, saving water, reducing production costs and

enhancing | and productivity and -tradgionahareas 6fthé nc o me

country. Farmers are adopting alternative cropping patternddik&vheatmungbean and rieaheat
sesame as better alternatives to the existing cropping patterefa/loeefallow and ricewheatfallow

in the study areas the CSTC system. Alsosimng residue retention in the alternative cropping pattern
may improvesoil quality. The CSCT system shows promise for improving crop and soil productivity
in drought prone areas of Bangladesh.

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 fiblsed applidéon 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, Waggred and salinity situations and
increase cropping intensiip these regions of Bangladesh. ASR may help farmers get rid of water
logging in their lands in the peak monsoon and-pusisoon periods and access good quality irrigation
water. ASR may be an added benefit along with a solution for mitigating satirihig 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
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Materials and Methods: As part of the aquifer testing, lithology tests were performed in 40 boreholes

(10 at each site) in the presence of a geologist to assess aquifer conditions. BADC conducted one aquifer

test, a pumping test, in the same unions of Naldanga and Mirzapulagpazascertain the general

aquifer geometry and study aquifer properties such as, vertical and horizontal hydraulic conductivity,

transmissivity, storage coefficient, and specific yield. Secondary baseline data on land use, cropping

patterns, existing lfration chamber design etc. were collected. Groundwater (GW) flow directions and

recharge variations over the last decade were determined from water table measurements of the

neighboring tubewells and BWDB data,

respectively. Hydrometric observations of the recharge facility, at a 0 m distance and 50 m away from

the recharge faC|I|ty at the ASR trial sites were made through a regular intensive monitoring of GW

» AT levels and rainfall with automated data loggers

(i.e., groundwatetevel loggers installed with a

tipping bucket rain gauge). Fortiiree field visits

to the four sites were during 2023 to (i)

conduct a back wash of the ASR well and repair

filter materils of the recharge pit to resolve the

well clogging problem, (ii) estimate the

infiltration rate (Fig. 1), (iii) monitor GW levedf

surrounding wells, and (iv) collegtater samples

for quality tests. The field assistants manually

monitored GW levels and water EC at-d&y

intervals. An average infiltration rate was

- manually measured at each field site. Water

Fig. 1. Infiltration rate measurement at ASR quality tests were done four times, i.e., in the pre

trial setup, Paba, Rajshahi monsoon, monsoon, pasmnonsoon, and dry
seasons of the year atn®onth intervals. Water

samples from 0 m and 50 m depths (down to the GW flow dirdotvere tested for standard drinking

water quality parameters such as, color, turbidity, pH, alkalinity, hardness, EC, total dissolved solids

(TDS), CI, Fe, Mn and phosphate concentrations, and coliform bacterial populations (faecal and total).

Results and DiscussionSlow and delayed drainage kept the study fields at Paba, Naldanga, Mirzapur,

and Dacope inundated in January, November, October, and November, respectively, but the lithological

models and groundwater level positions indicated that the aquifer undemeatipermeable topsoil

has the capacity to store more water. The groundwater level (GWL) rose up respondingaogmma

rainfall in May-July (Table J. The ASR system's efficacy as a recharge mechanism was most evident

in the early monsoon, but after July, GWL

remained unchanged despite increas Table 1 Pre- and postproject groundwater

rainfall intensity. Farmers used to drai recharge at the project sites

water forcefully underground during th{ Project site Annual groundwater
pre-project time without a filtration system recharge (million cubic
but which carried with it the risk of GW meter)
contamiration. The presence of coliforn Pre- project | Postproject
bacteria in the GW samples collected in t period period
postproject periods during monsoon ar (2018) (2019)
postmonsoon before washout or cloggirl Paba, Rajshahi 51.4 64.79
removal confirmed such polieh. | Naldanga, Natore 26.4 62.49
However, in the posproject periods, water Mirzapur, Tangail 5253 92.48
samples collected after washout throu{ pacope, Khulna 7.79 8.18

pumping had no coliform bacteria.

Infiltrated monsoon water under the ASR setup at Khulna diluted the salts to a tolerable limit during
the stages of sowing seeds and transplanting of rice. Following the cessation of waterlogging, the water
EC of the Khulna ASR well increased, albeitaatsmaller magnitude in comparison with the
neighbouring observation wells. Farmers were expected to continue producing Boro rice as in 2021 and
2022, but after 367 #irrigation water were pumped in February, 2023 the water EC reverted to a high
value of 6220 uS/cm, which similar as the EC of ambient GW. The EC value and the volume of
pumping indicated that the mixing of fresh water into the saline aquifer by a single ASR system was
limited.
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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;dsatrbemical

guality of the infiltration water, response to rainfall events amatifiog, etc. at the four ASR trial sites

(i.e., Naldanga, Paba, Mirzapur and Dacope). Before the project started, farmers could not grow
doubleftriple crops in a year. But now the cropping patterns here have changed in the dry season. There
is a plan to agss 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 albsaline areas was also 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. The water quality test data showed that the ASR
chambetreffectively eliminated coliform bacteria, suggesting that ASR poses little or no health risk in
terms of the transportation of contaminants or pollutants in the aquifer.

Project Code and Title: TF 7 $50-E/2 0Shifting 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), Dhal&eba Sangstha (NGO)

Principal Investigator: Dr. M. Zulfikar Rahman, Professor, Department of Agricultural Extension
Education, BAU, Mymensingh

Locations: Haor areas of Itha (Kishoreganj), Trishal (Mymensingh), Kapasia (Gazighajjands of
Gaibandha, Bandarban of Chattogram Hill Tracts (CHT), Satkhira Sadar

Budget: Tk. 198 lakh
Duration: December 2020 to November 2023 (One year no cost extension)

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 il Baagladesh. However,
constraints like suoptimal use of agricultural land, improper use of technolodedsour price
fluctuations, rural emigration, conversion of agricultural land to-faom establishments like brick

kilns, gas stations, industrieachrural settlements, riverbank erosion, water logging, natural hazards
and disasters etc. have been restraining rural economic growth in the country. This project assesses the
impacts of the shifts of conventional farming towards higlue crops and emarises focusing on

shifts from traditional rice varieties to shaltration varieties, rice and other crop lands to pond
aquaculture and shringiierculture, homestead space to poultry rearomgy land to sandbar farming

and natural vegetation in hilteas to fruit orchards.

Objective: To assess the extent and naturéivalihood changes among rural people due to shifts of
conventional agriculture to modern technology oriented, -hahe farming systems, identifthe

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 in the following six areasHépr (Itha

upazila) of Kishoregonilistrict (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), (6har land (Kaunia upazila of Rangpur (barretmars

shift to sandbar farming), (v) Sadar upazlia of Bandarban, Chattogram Hill Tracts (natural vegetation
to fruit orchard), and (vi) Sadar upazila of Satkhira (field crops shgh&yculture).In 202223, data
collectionthrough a number of qualitative methods and questionnaire surveys wasltenknal

sample for the questionnaire survey included 600 farmers (100 from each study area). Apart from the
key variable (effect of shifting of traditional practices on livelihoods of the farming communities), a
number of explanatory variables were im#d. The project work comprised visits to teidy areas

for preliminary assessment of the locations and meetings and discussions with concerned officials of
the Department of Agcultural Extension (DAE), Department of Fisheries (DoF) and Department of
Livestock Services (DLS), focal group discussions (FGD) and questionnaire preparation for key
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informant interviews (KIl).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 societgspnnel,

NGO agents, traders and market actors. Tdmakles of the study are: extent of transformation of
enterprises; effect of shift of cultivation on farming practices; reasons for shifting from conventional
farming; effet of shifting of farming in terms of household food security, poverty alleviation, wellness,

i vel

hoods

and

f ood

consumption

behavivaue

of

enterprises. Appropriate scaling techniques were used for meaghengariables. Appropriate

statistical tests were employed for data analysis by using the SPSS software.

Results and DiscussionShifts from traditional cropping practices to diversified and specialized
farming systems driven by modern technologies and innovations in agriculture are greatly impacting
livelihoods of the farming communities in the agro ecosystems across Bangleat@shlsummarizes

the findings of the project so far in respect of the impact of shifting of traditional farming to high value
crops on different livelihoods indicators of the farmers.

Table 1. Effectof shifting of traditional farming to high value enterprise on different
livelihoods indicators of farmers in six project areas

t

Changes observed in the study areas

force

Indicator . . )
Char Hill Haor Poultry Shrimp Pond fish

(Kaunia) (Bandarban) (Itna) (Kapasia) (Satkhira) (Trishal)

Household income Increased Increased Increased Unstable Increased Increased

Ability to buy food Increased | Increased Increased Increased Increased Increased

Householq 1oed Increased Increased Increased Increased Increased Increased

consumption

Con.s_umptlon @y Increased | Increased Increased Increased Increased Increased

nutritional foods

_Soma[ SEILE End Improved Unchanged Unchanged | Improved Improved Improved

inclusiveness

Housing, sanitation ang

drinking water Improved Improved Improved Unchanged | Improved Improved

Employm_ent Increased Increased Increased Increased Increased Increased

opportunity

}/;Iror;?ﬁg [REmert i Increased | Increased Increased Increased Unchanged | Increased

\r;vgli?f; EeEsen Increased | Unchanged Unchanged | Increased Unchanged | Unchanged

g if eee oo Decreased | Unchanged Unchanged | Unchanged | Unchanged | Decreased

Sandbar farming in chars
The major crops after transformation of the barren chars are pumpkin, waterlaelgiand squashes.

The major effects of transformation anmgcreased income from new crops; improvement in household
food security and nutritional statuspprovement in housing, sanitation and drinking water supply;
increase in women participation/employment in farming enterprises; decrease in household level
violence; better labour utilization and decrease in seasonal migration.

Fruit cultivation in hills

Previous crops (before 1990) wgnamcrops and banana, a shift towards fruits occuirelley effects

of transformation included high profits from different fruit crops, huge land erosion with increased
landslide, increase in household food security and nutritional status, livelihood improvement due to
good market price, increased women pgsétion in farming, and better household labor utilization.

Shortduration rice varieties in haor areas
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Previous crops ihaorwere local boro rice which gave way to short duration modern varieties. Better
income and livelihoods opportunity have been the key impacts.

Crop land to aquaculture

Before transformation to pond aquaculture, the fields were extensively used for rice cultivation. The
shifting of the practices has had a huge impact on the local economy and an improved in the supply of
protein nationally for the population.

Poultry farming

Although the key impact of household poultry farming is homestead nutrition security, increased
income, involvement of women in farming for smallholders, poultry farming is not always profitable
for them due to unstable market prices and increasing igtg.c

Shrimp cultivation in coastal areas

Mostly bagdashrimp is under cultivation and it played a huge role in improving the -sacioomic
conditons of the farmers. Recent shifts comprised inclusion of other fish species besides shrimp and
cultivation of vegetables in thgher.

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 highvalue enterprises. These shifts in farming, however, were not free from some
challenges. Farmers expect further technological interventsirengerlogistics supporfrom the
Government and better adory 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.

Project Code and Title: TF 80-NRM/20: Development of Biochar Enriched Fertilizer
for Enhancing Nutrient Use Efficiency in Agriculture

Implementing Organization: Department of Agronomy, Patuakhali Science and Technology
University, Patuakhali, Bangladesh

Component Organization: Bangladesh Agricultural Research Institute, Joydebpur, Gazipur
Name of ordinator cum Principal Investigator: Professor Gopal Saha, PhD, Department of
Agronomy, Patuakhali Science and Technology University, Bangladesh

Location (s). PSTU, Patuakhali, Rajshahi, BARI, Joydebpur, Gazipur

Budget: Tk. 500 lakh

Duration: 2" of March 2021 to %June 2024 (39 months)

Introduction: Fertilizer use efficiency in agricultural systems of Bangladesh is often quite low due to
low reactive surfaces of our soil. An increment in soil reactive surfaces can increase nutrient use
efficiency while nutrient binding directly to reactisirfaces couldurther enhance it. Biochar, a
pyrolyzed biomass, can be used for developing such reactive surface blended fertilizer. In this project,
biochar enriched fertilizers have been tailored blending function specific biochars with nutrients
(nitrogen, phospbrusand micronutrients). Physiethemical properties of these fertilizérave been
investigated withadvancedspectroscopic chemical and molecular techniques including FTIR and
potentiometric charge. Both laboratory and field trials have been conducted for examining the use
efficiency of these fertilizers. Theb&gh-performancdertilizers would provide a sustainable mean for
increasing fertilizer use efficiency for agricultural crops.

Objective(s): To develop technologies for functionalized biochar production, formulate biochar
enriched nitrogen and composite fertilizer and evaluate the performance of different biochar enriched
fertilizers

Materials and Method: The project activities have been executed at Biochar Research Centre,
Patuakhali Science and Technology University (PSmdpllaboration with BARI. The overall project
activities cover: development of functional biochar and their characterization (PSTU), development of
biochar enriched nitrogen fertilizers (PSTU), performance evaluation of biochar enriched nitrogen
fertilizers using maize (PSTU & BARI), development of composite fertilizers (BARI, Gazipur) and
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performance evaluation of biochar enriched composite fertilizers using different soil types. The biochar
was functionalized using mineral doping before after pyroljsliowing standard protocolTen
selected niochar havingoth negatively and positively functionalized biochars were blended with
ammonium from urea and nitrate from potassium nitrate. A total of 13 combinations of pellets were
made by mixing with biochar and 2 additivieasntonite and clag in composite fertilier formulation.

The performane of 8 differentbiochar enriched nitrogen fertilizers along with 4 commercially
available N fertilizers including control were tested at PSTU campus, Rajshahi and Gazipur with maize
hybrid crop following RCB design with 3 replications. Six biochar enriat@dposite fertizers were
developed through physicahixing of the elements following 3 stoichiometric ratios of nutrient
elements. Specifically, N, K and Zn were mixed with chemicalbOg{oxidized biochar and P, S, B

and Mo were mixed with FeAlMdoped biochar. Finally 2 groups of formulations were mixed
simultaneously. Performance of the composite fertilizers were evaluated using rice crop at different
soil types in pot culture at the soil science lab. Of BARI, Gazipur.

Results and Discussion:
The following achievements were obtained under 03 years of project period:
1 Twelve (12) functionalized biochar(e.g., chemically, biologically and mineral doped) were
produced that can be used by the researchers of relevant field for developing function specific
fertilizers (Fig. 1).

Fig 1. Showing (A) production of 12 functionalized biochars, (B) fresh biochar, and (C) oxic
biochar.

9 Biochar enriched nitrogen fertilizers with greater nitrogen use efficiency (NUE were
developed. Biochar enriched (coated) nitrogen fertilizers showed higher potentialities to
increase crop vyield (e.g., up to 15% more maize yield) with greater N use efficiency (we found
~22% more NUE) over traditional phnoldgycad wur e a
be directly recommend for the maize farmers of Bangladesh, as well as
further performance trials using major agronomic and horticultural crops are certainly be
beneficial for recommending these fertilizers in a larger scale in Bangladesh agriculture.

Fig 2. Showing (A) biochar coated nitrogen fertilizer, (B) &)(comparative cob growth obtaine
from biochar coated (biologically activat
maize field. respectivelv.
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1 Biochar based composite fertilizers were developed
Six (06) biochatenriched composite fertilizers and their dynamic protocol would be a new
arena of scientific interventions for developing soil/zo@es well as crogpecific composite
fertilizers to increase overall nutrient use efficiency and improsaighealth for sustainable
crop production (Fig. 3).

T T2 T3 T4 T5 T6

80% CF+20% 90% CF+10% 80% CF+20% 90% CF+10% 80% CF+20% 90% CF+10%
Biochar Biochar Biochar Biochar Biochar Biochar
(Soill test basis)  (Soill test basis) (Planttissue basis) (Plant tissue basis) (AEZ basis) (AEZ basis)

Fig 3. Showingsix (6) different biochar based composiestilizers

Conclusion: The formula and technology of producing biochar enriched fertilizers including both
nitrogen and composite variants have been developed in this project. These fertilizers were rigorously
evaluated through multiple laboratory and field trials. Twelve bieehaiched blended ariccoated
nitrogen fertilizers using two N sources: Urea and KNO3 which were formulated wifhiesudly and
sustainabldormulations. Theperformance of these fertilizers were test on the performance of maize
through field trials ir8 locations oBangladesh. hvas estimated an increase of 15% more maize yield
through using biocharoated urea fertilizers along with ~22% more NUE as compared to applying only
urea (prill ed)/ f axbiodharenicheg compnsité fertdizermBedern dbwelsped
through adynamic protocol

Project Code and Title: TF81-NRM/20: Intervention in surface water utilization
through integrated minor irrigation schemes for escalating water and land productivity
in coastal region (ISIMISC))

Implementing Organization: Bangladesh Rice Research Institute
Component Organization: None

Principal Investigator: Dr. Mir Nurul Hasan Mahmud, BRRI

Co-Investigator: Dr. Debjit Roy, Md. Belal Hossain, BRRI

Location(s): Patuakhali Sadddpazilla,and Taltoli Upazilla of Barguna District
Budget: Tk. 115.00 Lakh

Duration: 3 Years 3 Months (March 03, 2021 to June 02, 2024)

Introduction: The salinityaffected regions in Patuakhali and Barguna districts covers roughly 50% of
the area, while the remaining 50% predominantly consists cBalime areas. The cropping intensity

in these districts is lower (177%) compared to the national ax€f]1%). The primary cropping
pattern is single T. Aman, and during the dry season, a significant portion of the lands remains fallow,
despite the abundance of canals and rivers carrying freshwater throughout the area. Most rivers and
canalsexhibit water salinity levels below 1.0 dS/m, presenting a significant opportunity to cultivate
Boro rice using these freshwater resources in the project locations.
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Objective: Cropping system intensification, land and water productivity improvement by expansion of
Boro rice cultivation in selected area utilizing less saline surface water.

Materials and Methods: The project involves five experiments in Patuakhali and Barguna districts.
Experiment 1 monitors water and soil salinity biweekly from November to May. Experiment 2 assesses
freshwater storage in canal networks. In Experiment 3, 500 Bighas of fallow &edwought under

Boro cultivation with efficient water management (Fig. 3). Experiment 4 compares six cropping
patterns, T. AmankFallow-Fallow, T. AmanBoro-Fallow, T. AmanFallow-T.Aus, T.Aman
SunflowerT.Aus, T.AmanMungbeanrT.Aus, and T.AmaiWatermelorT.Aus, for best water use
efficiency. Lastly, Experiment 5 evaluates the transplanting window for BRRI dhan67, BRRI dhan74,
and BRRI dhan89, with all varieties transplanted on January 15, January 25, February 5, and February
15, to identify the best trapkanting time.

Results and DiscussionSalinity data from three maps, created during the first, second, and third year
of project duration, revealed significant differences in water salinity. In the first year (Fig. 1a), most of
the canal water in polder 44 exhibited high salinity levels. Hawdy the second and third years (Fig.s

1b and 1c), when two sluice gates were kept closed, salinity levels in most canal locations dropped
below 4 dS/m, indicating a notable decrease in water salinity.

In Patuakhali Sadar Upazila of Patuakhali district, around 27 hectares (200 Bighas) of fallow land were
brought under Boro cultivation with modern higielding BRRI rice varieties, including BRRI dhan67,
BRRI dhan74, and BRRI dhan89. Similarly, in Taltdpazila of Barguna district, approximately 41
hectares (300 Bighas) of fallow land were brought under Boro cultivation with the same BRRI rice
varieties.

Yields in Patuakhali Sadar for BRRI dhan67, BRRI dhan74, and BRRI dhan89 were 6.3, 7.3, and 8.2
tons per hectare (t/ha), respectively (Fig. 2). In Taltoli Upazila, yields were 6.6, 7.2, and 8.4 t/ha,
respectively. Irrigation water savings using surfkée PVC distribution pipes reduced time, water,

and fuel consumption by about 33%.

Farmers were directly involved in seed production and marketing throughout the project, fostering
entrepreneurship in seed marketing, with one farmer registering as a seed dealer.

In both locations, rice grain yield decreased when transplanting was delayed beyond the recommended
January 15th date. In Patuakhali Sadar, BRRI dhan67's highest yield was 6.93 t/ha with timely
transplanting, but this dropped to 6.40 t/ha and 5.65 t/tediind 2@ay delays, respectively. A 30

day delay resulted in a 1.93 t/ha yield reduction for BRRI dhan67. Similar reductions occurred for BRRI
dhan74 and BRRI dhan89, with-8@y delays decreasing yields by 1.40 t/ha and 1.90 t/ha, respectively,
emphaiing the importance of timely transplanting for optimal yields.




Fig. 1.  Canal water salinity in 20 locations taken 15 days interval from November to May during

the project I'year, 2¢year, and 8 year. Each histogram presents salinity of 12 different
dates of a location.
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Fig. 2: Yield of three rice varieties cultivated at Patuakhali sadar and Talitoli upazilla under 20 block
demonstratons in Boro 2023} season.

e P S R
Fig. 3. Boro rice establishment under integrated minor irrigation scheme at
Patuakhali sadar and Taltoli upazila.

Conclusion: Through demonstrations and training, farmers learned to cultivate Boro rice by building
earthen embankments across canals and managing sluice gates to store fresh or less saline water. This
innovative approach enabled the cultivation of fallow lands witénproject and additional lands as

more farmers adopted the method, leading to increased national crop production. The project also raised
awareness about irrigation facilities and the potential for Boro cultivation using surface water. It directly
enga@d 300 farmers and indirectly benefited 500 more, promoting the latest BRRI varieties and water
saving techniques. Additionally, an entrepreneurship for seed marketing emerged, with one farmer
registering as a seed dealer, further supporting local Batigatidn.
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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), Jamalpuiogid affected)Chapainawabganj (drought affected),
Sunamganijh{aor), Thakurgaon (drought and high temperature), Meherpur (high temperature and blast
affected)

Budget: Tk. 70 lakh

Duration: March2 O 20February2 024 ( One year no cost extensi

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 nutrieich stress tolerardrop varieties is a good option to

achieve and maintain food security in the face of threats from climate change. It is, therefore, essential
to study factors influencing farmersd decisions
opporunities that exist in this adoption process, impact of adoption on farm profitability and
productivity, etc.

Objective: To studyclimate resilient crop adoption trends among farmers and related economic
performances.

Mat er i al a mhe prdiéet is desigded to survey 1,200 farmers comprising 800 rice farmers
and 400 wheat farmers and 600 technology adopters and 66&dopter farmers. In total 18 (6
locations x 3) focal group discussions (FGDs) and key informant interviews (Kll)araeo to be
conducted For assessmg the souoeconomm status of farmers, relevant data on socioeconomic and
ERRY &0, 4 demographic variables were collected

from the sample farmers. Besides rice
and wheat, these farmers are also
cultivating some stress tolerant csop
(e.g. pulses, spices, vegetables, fruits,
etc.,) and 90 additional data regarding
t hose far mer so pract
collected. For assessing the
socioeconomic  characteristics  of
farmers, relevant data on
socioeconomic and demographic
variables were analyselh addition, a
comparison of the  pertinent
socioeconomic and demographic

: : e : characteristics were done between
Fig. 1. An FGD session at Shyamnagar, Satkhira farmers who adopted and who did not
adopt by applying thetest technique.
In order to assess the factors
underl ying the f atydiserateschoicaineodel strategynvsll be applieal.dTbeplist of
predictor variables included farmersd age, educsze
resources, availability of technology in the area, costs of adoption of the techroldgyailability of
support/extension services, and so bo.explore the constraints and opportunities of adoption faced
by the farmersa Problem Confrontation Index (PCI) was constructed. In order to analyse profitability
of the crops, gross margin, negturn, and BenefiCost 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 statisticdiyasigni
difference in the parameters of the production functions across adopters eambpoers.
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Results and DiscussionFarmers in in Thakurgaon and Meherpur districts cultivated BARI§OM
BARIgom-32, BARIgom33, China3, etc. wheat varieties. . Rice varieties like BinadhanBinadhan

12, Binadharl7, BRRI dhan49, BRRI dhan51, BRRI dhan52, Haridhan, etc. were foursdn@jlor

rice varieties in Jamalpur and Sunamganj districts, BinadBaBinadharl7, BRRI dhan85, Jirashail,
etc. in Chapainawabganj district, and BRRI dhan67, BinadBarBinadhas23 in Satkhira district.
Other crops observed were maize, pulse, peaveggetables, jute, and spices. The study found that the
main occupation of the respondents was farming: 99.42% in Sunamganj distrct, 97.55% in Satkhira
district, 99.53% in Chapainawabganj district

97.30% Jamalpur district, 99.08 % i

Thakurgaon and 99.03% in Meherpt Fine rice bl 4000

district. Among the farmers 34.92% had Neat rice |y —— 7.5

secondary occupation whereas 65.08% F aste ‘ o
no secondary occupation.respondent v I

2o i 49.06
farmers were found to be aware of ti ~ Getssatisfactory price ST
advantages of climatesilient rice varieties = Requires less irrigation IS8T 57
(Fig. 2, which, among other things, wer Stress tolerant | —— .79

perceived as high vyield (21.83%), disea Ceree and et toleran .
and pest resistance (21.06%), good ta Di d pest tolerant | E——— 30

(19.44%), abiotic stress tolerance (11.979 ~ Reauires less fertilizer B 1385

but only very few farmers (0.28%) saw & Short duration EEEEETIT &=L
advantage in respect of labor requiremént. High yield | — 73 53
casée 0 f Wh € at ! f a 0.00 20.00 40.00 60.00 80.00 100.00
regarding the advantage of growing resilie ‘ ' ' ' ‘ '

wheat varieties were stregderance, mBinadhan19 M BRRI dhan 85

24'.76%’ high yield, 22.62%, disease and pW‘Fig. 2. Advantages of climate resilient rice varieties in
resistance, 22.38%, and least advantage Wag. ., nainawabaani district

taste, 0.48%Talking about disadvantages in

wheat cultivation, the respondent famnenentioned lack of demand (29.13%), inadequate training
(21.96 %), high input cost (17.61 %) and lack of information (11.74P%% per ha average net returns

for climate resilient rice varieties were Tk. 62,882, 92,867, 40,825, 1,10,176, 72,799, and 61,832 with
BCR 1.472.45 indicating that growing resilienasieties was profitable (Tablg.1

Conclusions: The data and information generated by this project will mefearchers, 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.

Tablel. Pr o f i t anmajoriclimiatg resiliéntr i ¢ e via $unaenganjeistrict

Particulars Climate resilient rice varieties (salt tolerant) Avg
BRRIdhan51 | BRRIdhan52 | Binadhan-11
Fig.s except BCR are in Tk

Seed cost 3060 3600 3300 3320
Seedling cost 6473 5980 7245 6566
Costs of tillage and transplanting 18893 17743 22210 19615
Cost of intercultural operations 7600 9200 10000 8933
Fertilizer and manure costs (total) 9907 12278 11005 11063
Costs of posharvest operations 9500 11500 18000 13000
Irrigation cost 1276 1603 2650 1843
Insecticides cost 5503 2266 3401 3723.33
Total Cost 62275 64170 77811| 68085.33
Return from paddy 117000 113000 127000 119000
Return from Byproduct 10328 12910 12664| 11967.33
Total Revenue 127328 125910 139664| 130967.3
Net Return 65053 61740 61853 62882
BCR (undiscounted) 2.04 1.97 1.81 1.94
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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 Coili(BARC), Farmgate, Dhaka
Bangladesh Agricultural Resehrdnstitute (BARI), Gazipurand Nodes Digital Limited (NDL),
Banani, Dhaka

Coordinator: Dr. Nazmun Nahar KarimylemberDirector (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: Sensoibased precision agriculture is not in general practice in Banglaat@slhits

potential is yet to be adequately investigated in field conditions. The common agricultural practices are
traditional surfacéoroadcast fertilizersflood irrigation for wetland rice and frequent pesticide
application. These traditional practicerscouragehe 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 (loT) based maehiméng software

model for predicting water and fertilizer use fo
improving crop productivity.

Objective: To develop and test Iellased machine learning precision agriculture systems for improving
crop productivity in Bangladesh

Materials and methods Integration of 10T devices in farming activities is being tried for decision
making predictions regarding the use of inputs like water, fertilizers and pesticides (Fig. 20). Data from
installed sensors are fed into the machine learning (ML) systemlizarmad 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. The conceptual algorithm
developmentechnique 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(K-NearestNeighbors),SVM and DT (DecisionTred regression, RF
(Random Forest), SVMSupport Vector Machine)Naive Bayes classifier and extreme gradient

ToT-based eggplant

i D —
Performance
Al model ’;‘ BARI recommended evaluation
development [ eggplant uflti\'axion Based o Development
[ i fertilizer, strategy of the IoT
Rhesearc.h lon IoT system | water  and based  precision
CRCODORION design and Drip-fertigation for ;o :
model implementation e“pl R pesticide use agriculture
ggplant cultivation .
development and economic
Reference data = analysis
i for Eggplant cultivation
using traditional/farmers
eggplant 5
practice
[ e P = e >
Part A: NDL Part - Part B: BARI Part

Fig. 1. Schematic diagram of the research/activity flow

boosting. Various programming languages were used for software development activities e.g., Python
for ML models;Mysql for database; Googkérbase for notifications service; and Java for Mobile app.

The performance of the lebased precision agriculture practice (IAP))(Ts being evaluated by
comparing with BARI recommended practices for eggplant productiddfTp fertilizer and irrigation
(fertigation) () and f ar me)rThéloTpased physical and aetworking system) (Tas
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in the process of being set up during the first crop cyele.focus group discussiofisGD)were done

for setting up treatmentsT 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. To test
this system an experiment was set up at BARI, Gaxmifthrfour treatments (i Tz, Ts, Ta) for eggplant

(BARI Begun 10) productionluring October 202Rpril 2022. In the reporting year, the experiment
was catinued at BARI, Gazipwwith the four previous treatments:(T», Ts, Ts) for eggplant (BARI

Begun 10) productioduring November 2022pril 2023.

Results and DiscussionEggplant fruit yield with T(IAP) was similar as with other practices although
Tirequired 40% |l ess wurea and 30% |l ess potash th,
practice (&) needed greater amounts of fertilizer, water and pesticides to produce yield contributing
attributes and yield similar asosewith Ti, T> or Tz. Fourteen variables for the development of initial

ML models for irrigation, fertilizer requirement and pest attack predictions were considéradivL

models irrigation and fertilizer requirements and pest attack likelihood have been developeeé and ar
being tested for performance. The models used for ML includes Linear, Ridge, Elastic Net, KNN, SVM
and DT regression, RF, SVM, Naive Bayes classifier and extreme gradient boosting. The data were
generated from reference data, lab tests conducted at BAdRfield sensor data. TNDL component

of the project designed and developed IoT sensor systems, which included integration of hardware
component (e.g. sensors for EC and moisture), Apoboessors, cooling and power management
system, custom PCB (ptad cicuit board) design, Electronic Data Interchange (EDI) and data
compatibility, fabrication of node/sensor system casing, wiring system etc. A database has been
developed in two crop cycles of eggplant to train the loT based precision model. Theyaofura
decision prediction needs to be assessed for further improvement.

Conclusions: For senscebased precision agriculturen indigenous 10T sensor package has been
designed, developed and assembled using locally available components to gendiate fietd data.

A mobile app representing the possible interfaces and relative features for the end user has been
developed ands being improved. Arexperimental field has been set up and a reference database is
being created from the experiment and other sources for testidgaked precision crop production.

Initial ML models for water and fertilizer requirements, and pest attack likelihood have been developed
and are being tested for performance. Information and technology that are expected to be generated by
this project will pave the way for future research on preciagnculturewith the help of sensors and

related gadgets.

Project Code and Title: TF 87 SC/21. Strengthening sugarcane research and
development in Chattogram Hill Tracts (CHT)

Implementing Organization: Bangladesh SugarcrefResearch Institute (BSRI), Ishwai@20,
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: In most places in Bangladesh, sugarcane fails to flower, which limits the development

of new varieties at the BARI germplasm bank. However, flowering occurs in southwestern Bandarban
and Kawkhali in Rangamati. Average yields in sugarcane mill zones dfieab@vhile in CHT, they

exceed 100 t/ha, with fewer disease and pest issues. A previous KGF project showed that sugarcane can
be profitably grown alongside vegetables or legumes in CHT, potentially replacing tobacco. A breeding
station in Bandarban aimse treate higlyield, diseaseesistant sugarcane varieties for CHT. This
project builds on the KGBSRI initiative to improve sugarcane production for poor hill farmers,
focusing on varietal enhancement, production technology, quality goor productioretimgriand

farmer training.

Objective: The project focuses on developing higkld, diseaseesistant sugarcane clones, enhancing
production technologies for hilly areas, creating market channels for sugarcane products, and promoting
improved agricultural practices with intercrops.

57



Materials and Methods: Sparse and noeflowering genotypes of sugarcane numbering 162 (local
clones12, foreign cloned.03, BSRI bred varietie®3 and clone4) weregrownat BSRI SubStation,
Bandarbarduring 202223 seasorBased 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 fdwdiBreéding Division

of BSRI, Ishwardi, Pabna. All scheduled field experimentations focusing genotypic screemjagrfor

and chewing cane together with newly recommended fertilizer doses and intercropping were performed
properly.Necessary field data were collecté&ifteen field demonstrations were conducted during the
present reporting period (20238). Three demonstrations on intercropping, three demonstrations on
newly recommended fertilizer doses and nine on latest sugarcane varieties with improved production
pakages were set up to disseminate appropriate technologies in the hilly areas of Bangladesh.
Conducted farmers trainingn improved sugarcane production with intercropsilly areas on the
production, processing astbring ofgoor. Conducted field surveywas carried out amongndomly
selected sugarcane growers and business middlemen withtestae interview questionnaire. Data
were collected on inputs, input costs, output, output price, yield and constraints of sugarcane cultivation.
In addition, data on the sale price afrherproduced sugarcane to different market intermediaries were
collected.

Table 1. Field performance of chewing cane varieties/clones in three upazilas of
Bandarban, CHT

Variety/clone Sadar Rowangchari Lama
Ca(lg/i;/)leld Brix (%) Ca(l:ﬁ]g;eld Brix (%) Ca(r:/i ;/)leld Brix (%)
BSRI Akh 42 212.33 & 13.00 ab 119.30 bc 14.33 a 105.63 ab 13.33
Senegal 160.17 b 13.33 ab 154.52 a 13.67 b 122.42 & 12.67
Black Ruby 216.56 a 14.83 a 138.74 b 14.67 a 132.17 & 13.50
1 100-16 137.49c 12.67 b 101.78 ¢ 13.67 b 88.98 b 13.33
CV (%) 13.58 6.34 7.80 2.31 13.58 6.34

Results and Discussion:A total 162 (sparse flowerinB0 and norfloweringl42) genotypes of
sugarcane (local clonE2, foreign clonel03, BSRI bred variet23 and clon€4) were grown and
utilized for hybridization at the Bandarban Sstation (CHT) of BSRI. From 50 crosses perfodn@3

field crosses, 8 marcott crosses and 9 selfing), a total of 692 g true seed (fuzz) was harvested and handed
over to the Breeding Division of BSRI HQ, Ishwardi. From these stored fuzz, around 20,000 true
seedlings were produced. Several new flowepagents such as, the popular sugarcane variety Isd 34,
Isd 38, Isd 37 and Isd 20 together with some promising exotic clones such as68P(32 44155,

CP 721086, Cok 31, Cok 37, Co 285, Co 775, Q 102 and HoC¥885vere subjected to hybridization

by exploiting the flowering advantage in the Bandarb@me chewing clone Black Ruby and ayuor
producing clone Madhumala were selected primarily for trials in the future. In the field performance
trial in three upazias of Bandarban, CHT, Black Rubyyieltled the other test materials with a cane
yield of 132217 t/ha compared with 8212 t/ha of the other cane varieties/clones (Tapl&hegoor
caneMadhumala produced 76x¥Ba millablecanes and gave a cane yield of 141 t/ha (averaged over
3 upazilas) compared with FBx1G/ha and 86119 t/ha, respectively, produced by the other
varieties/clones (Tabt®. Thegoorproduct was analyzed for physichemical properties and nutrient
composition. Speciafjoor packets were prepared labelled with information regarding the nutrient
composition of thgoor.
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Table 2. Field performance ofgoor varieties/clones pooled over three locations in Sadar,
Rowangchariand Lama upazilas of Bandarban, CHT

Variety/clone M|2I)?1bége/r::aa)ne Ca(r:/i;/)leld Brix (%)

BSRI Akh 41 80.05 b 119.18 b 14.02
Madhumala 76.20 c 140.95 a 15.14

| 61-90 74.96 ¢ 86.37 cd 16.55

BSRI Akh 46 93.84 a 97.27¢c 16.96

CV (%) 6.41 8.25 3.95

Cabbage, French bean and potato became very popular as intercrops with the chewing sugarcane BSRI
Akh 42 being a profitable practice (Fih.in sugarcane production with a BCR of 2 to 3. Five possible
marketing channels were identified in Bandarban distrigly

The major problems of sugarcane growers have be#
identified as tolls of various kinds, firm hold of marketir
middlemen on pricing, inadequate irrigation facilitiey
scarcity of labor, lack of funds, lack of transport facili
high production cosktc. Farmer training was successful i
that the farmers wergtrongly motivated by first hand fielc
observations of the sugarcane crop and and hearing su
stories from local chewing cane growers.

Chattogram Hill Tracts, offering a sustainable alternative to ‘ o ‘ _
tobacco that can boost local economies and credt®: 1. Intercropping French bean with
employment opportunities. The findings urstmre the need St9arcane

for enhanced research and infrastructure to support the growth of the sugarcane industry, ultimately
benefiting farmers and consumers alike.

Project Code and Title: TF 88-C/21. Scalingup premium quality rice in northern region
of Bangladesh

Implementing Organization: Bangladesh Rice Research Institute (BRRI), Algased Socio
EconomicDevelopment 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: The production of premium quality rice (PQR) is becoming a key income opportunity
for Bangladeshi rice farmers, alongside standard coarse rice. PQR farming offers significantly higher
profitability due to its higher market price. The demand for aromatérice is increasing nationally

and has strong export potential, especially amongAsian consumers like Europeans, Americans,

and affluent Africans. With proper marketing and support, Bangladeshqtiaky rice can access
substantiadomestic and international markets. Bangladesh has a competitive advantage in producing
aromatic rice, particularly for export and import substitution based on Domestic Resource Cost (DRC)
ratios. This initiative aims to expand the acreage for prergjuaity rice in northern Bangladesh by
promoting diverse strains and production methods.

Objective: Strengthening quality seed production, storage and availability of loesiggific premium
quality rice (PQR) varieties at the farmers' in the northern region of Bangladesh
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Material and Methods: The project activities were conducted using a participatory approach in the
fields of farmers across four upazilas located in two districts: Raiganj and Tarash in Sirajganj, as well
as Sherpur and Dhunat in Bogufd.each project site there were about 50 participatory farraach
possessing betwedrto 3 bighaof land.The project was executed in partnership with DAE and farmers
across selected siteBetween July 2022 and June 2023, there were 24 adaptive trials (AT) on PQR
varieties, 120 pilot production (PP) projects, 8 training sessions for farmers, and 12 field days
conducted. The AT trials for the T. Aman season featured BRRI dhan34, 70, 7%, 8039 and
Binadhanl3, while the Boro 2023 season trials included BRRI dhan63, BRRI dhan81, Bangabandhu
dhan100, BRRI dhan102, and Binadh

Results and DiscussionFollowings arghe results of growing seaon 2023.

The study compares six rice varieties based on g

yield (t/ha), farmer preference, and grovdiration

(days). Among them, BRRI dhan102 (V4) exhibitg

the highest yield (~8.5 t/ha) and longest grow

duration (~155 days), though it scored lowest

preference. In contrast, BREhan63 (V1) showed a

favorable balance with moderate yield (~6.5 t/h

short duration (~115 days), and highest preferer

The local variety Katari (V6) had low yield and sho

duration, but moderate preference. These findii

highlight the tradeoffs between productivity an

acceptability in varietadelection. Figure 23 Comparison of grain yield, preference, and
growth duration among six rice varieties including BRRI
and local check (Katari).

Pilot production of the rice varieties BRRI dhanlO%Ql{1 SRR dhan63. Vo= BRRI dhangl. Vi BRRI dhanl0o. V.

and Bangabandhu dhan100 vyielded a total of 52.7% 1~ anos, Ve= anc, Vo= anlbo, ve

tons from 60 bighas of land. Farmers retained 2,755RRI dhan102, V5= BINAdhaas, V6= Katari, local check)

kg, or 5% of the total output, as seeds for the upcoming

season's cultivatiorthe average seed retention of the varieties was low, it was even lower for varieties

like BRRI dhan50, 63 and 81 as they were relatively low yielders.

Conducted twelve field days that drew approximately 1,500 farméght Eaining programsn

Sirajganj and Boguran PQR technologies involved 240 farmaral soméDAE officials, and NGO

workers

(t/ha)

Grain yield

Conclusions: In conclusion, this project successfully identified premiguality rice varieties that
balance yield and farmer preference, while also enhancing seed production and training. Future
activities will focus on further disseminating these findings and expgnri@dirmer engagement to
optimize rice cultivation in northern Bangladesh.

15. Project code and title: TF 89 AM/21: Validation and up-scaling of rice
transplanting and harvesting technology in the selected sites of Bangladesh (VRTHB)

Implementation Organization: Farm Machinery and PostharvestTechnologyDivision,
BangladesiRice Researclinstitute(BRRI), Gazipur

ComponentOrganization: None

Nameof Principal Investigator: Dr. Md. Anwar HossenPrincipal Scientific Officer Technology
(FMPHT)Division, BangladesRiceResearclnstitute(BRRI) Gazipur1710

Location(s): HabiganjandSirajganj(Two villagesfrom eachdistrict)

Budget: TK: 90.37 Lakh

Duration: 36 Months(04/11/202%0 03/05/202542 months with 6 months rost

extension)

Introduction: In order to increase production and cropping intensity, it has become necessary to
mechanize certain farm operations like transplanting, weeding, fertilizer application, harvesting, etc.
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Under the present labor crisis situation, crop production sustainability mostly depends on mechanization
sustainability. Manual transplanting, harvesting, and weeding operations are very tedious and labor
intensive, and every operation is thio@nsuming ad costintensive. Under the current situation, BRRI

has developed a mechanical power weeder, which has been successfully demonstrated in the research

stations and farmersé fields. The proposed progr
rice transplantecummixed fertilizer applicator, mechanical power weeder, and combine harvester in
the farmersdéd fields in Habiganj and Sirajganij di

providers, and promoting mechanization.

Objectives: The initiative aims to validate mechanical rice transplanting, fertilizer deep placement,
weeding, and harvesting technologies to reduce paddy production costs, enhance profitability, and build
capacity among researchers, extension workers, and rural youth

Materials and Methods We conductednulti-season extensive field triathiring 2021 to 2024 in

Habiganj and Sirajganjrive treatment combinations were tested, involwagouslevelsof urea

fertilizer andmachine transplanting. The BRRI multiw power weeder was tested in 16 trials from

2021 to 2024 against manual weeding, herbiajggicationandnoweeding.Combine harvesters were

evaluated across 22 trials over five rice seasons between 2021 and 2024. Bédeth@#€CH) and
whole-feed(WFCH) models,includingthe YanmarAG600A, KubotaPRO588iG, and Zoomlion FH

100, were testeth assess the performance of the machineries at farm Tesgling sessionand field
demoswer e conducted to enhance farmersodé6 skills and

Results and Discussion:The transplanter machine outperformed manual transplanting in field
efficiency (42.5%91%) and yield, especially with 100% and 80% urea application. The BCR reached
1.951.97 for 80100% urea treatments. The BRRI mutiiv power weeder achieved a weeding
efficiency of 89.22%, resulting in an average yield increase of 40.4% over unweeded plots. Its field
efficiency was between 80.31% and 83.57%, with low fuel consumptiori 38! I/hph), saving up

to Tk. 11,500 per hectare. Enhadmlant height and tiller numbers demonstrated the power weeder's
adaptability across various soil types. Among combine harvestersideshtypes had lower grain loss,

with the Yanmar AG600A at just 0.73%, while whdéed types operated at higher speadd greater
capacity. Optimal performance occurred at speeds urideikd/h and plant densities below 300
plants/m2. Field length was crucial, withi®®D m being ideal for efficiency. Combine harvesters cut
labor and operational costs by 6085% comparedo manual methods. Sixteen hasas training
sessions were held, training 480 participants, including 18 women, on machine operation, maintenance,
and seedling production. Thirty field demonstrations highlighted the advantages ofdBR#bped
machines.A business model was created to integrate customized machinery, flexible financing,
localized maintenance, and operator training to promote sustainable adoption.

Conclusion The project successfully validated and promoted innovative rice mechanization
technologies, demonstrating their potential to enhance productivity and reduce labor reliance for small

and mediurrscale farmers in Bangladesh. By addressing challenges anid@tigining, it creates a
robust basis for sustainable agriculture and the wider implementation of mechanized rice farming.

Project code and title: TF 90 TF/21: Improving Productivity and Adoption of BARI
Developed Selected Vegetable Crops through Integratedanagement Approaches at
Char-Areas of Bogura and Rangpur Districts (IPVC)

Implementing Organization: Bangladesh AgriculturdResearch Institute, Gazipur

Component Organization: Society for Sustainable Development for the Rural and Urban Area
(SSURDA), H 215/217, BlockB, Easem-Housing, Mirpur, Dhaka

Principal Investigator: Dr. M. A. Goffar, PSO, BARI
Location(s): BARI, Gazipur, Shariakandi Char of Bogura and Kaunia Char of Rangpur district
Budget: Tk 50.00 lac (Fifty lac) only
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Duration: November 2021 to October 20236 months)

Introduction: In Bangladesh, the availability of land for food production is diminishing, with little
opportunity to cultivate new agricultural areas. The riverine chars, often deemed unsuitable for
vegetable cultivation, present a unique opportunity for agriculturaldement. However, the residents

of these char regions lack knowledge about modern vegetable varieties and the associated production
techniques. This gap in awareness highlights the potential for introducing-@ARloped vegetable

crops and advanced fang methods tailored to the favorable conditions of the char areas. By doing
S0, it is possible to enhance the livelihoods and nutritionatvesfig of the char dwellers, ultimately
contributing to food security and economic improvement in these comasunit

Objective: To adopt BARI developed vegetable varieties and introducing integrated management
practices for increasing productivity at char landifioproving livelihood and nutritional status of char
dwellers.

Materials and Methods Thirteen field trials were conducted on sixteen selected vegetables using
integrated and neimtegrated crop management practices across six farmers' fields andstagam

Each crop was allocated 12.0 decimals of land in a compact block, with twoatkegier crop one
managed under the Integrated Management Approach (IMA) and the other unddANdrarmers
cultivated three crop cycles annually: Cytliacluded radish, red amaranth, spinach, stem amaranth,
and Sabuj danta shaRycle-ll featured cabbage, cauliflower, tomato, garden pea, pumpkin, and brinjal;
Cyclelll comprised summer tomato, summer bottle gourd, bitter gourd, okra, Indian spinach, and
Kangkong. The trials lasted two years, focusing on agronomically and ecatigmiable practices.

In the third year, selected crops were tested in six new farmers' fields to validate results.

Results and DiscussionFarmers have learned techniques for healthy seedling cultivation. MBCR
analysis showed the highest rates under IMA practices compared-t¥Adior the same cropping
patterns (Table 1). They are familiar with BARI varieties, particularly radish, gardenggeamaranth,
tomato, okra, and summer bottle gourd for yeamd farming. Based on productivity, consumer
preference, and profitability, the suggested patterns for IMA practices in northern char areas are: i)
radishi tomato- bottle gourd; and ii) red amarantlyarden pea okra. Farmers have adopted IPM
techniques for safe vegetable production, using pheromone and yellow sticky traps for brinjal and
cucurbits. They have gained knowledge in modern vegetable production angemanatechniques,
including bed system cultivation, artificial pollination, and pruning of tomato and bottle gourd.
Women's participation in vegetable production has risen to 30%s&df savings of OP varieties and
technology dissemination through faento-farmer seed exchange have been implemented. Vegetable
consumption has increased by 34%, leading to a 60% rise in income from vegetable sales. Social and
family ties have strengthened by6%o through vegetable exchanges among neighbors and relatives.

Table 1. Comparative scenario of productivity and profitability under IMA and Non-
IMA practices over locations (rabi season during 20224)

A. Productivity (t/ha)

Crop: Location and yi
I MA No-+h MA
Shari alKaun Gazi | Ave Sharial|Kaun|Gazi | Ave
Tomat ( 65.464 60. 4 67. 962. 62.99 59. 5 65. 462.
Gar de| 10.13 9.6 8.8(9.5 9. 309 9.8 8.149. 1

B. Profitability (cost benefit ratio)

Crops Locations and BCR
| MA No-+h MA
Sharial/Kaun|Gazi JjAvg SharialKaun| Gazi fAve
Tomat o 3.51 3.5] 3.903. ¢ 3.36 3.4 3.803. 7
Garden 3.18 2. 71 3.363.1 3.29 3.1 3.263. 7
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Fig 1. Field views of Bogura & Rangpulisplaying contented farmers experiencing signific
productivity.

Conclusion: In conclusion, Integrated Management Approaches (IMA) have significantly boosted crop
yields and diversified local vegetable markets, improving income for char dwellers. By focusing on
sustainable practices and consumer preferences, the project reconengetesl vegetable patterns to
enhance productivity and profitability in northern districts.

Project Code and Title: TF 92Tea/21. Selection of drought and red spider mite tolerant
tea clones for sustainable tea production

Implementing Organization: Sylhet Agricultural University, Sylhet

Component OrganizationNone

Principal Investigator: Prof. Dr. A F M Saiful Islam, Department of Crop Botany and Tea Production
Technology, Faculty of Agriculture, Sylhet Agricultural University, Sylhet

Location(s): 1) Sylhet Agricultural University, 2) Chandpore Tea Estate, Chunarughat, Habiganj and
3) Nalua Tea Estate, Chunarughat, Habigan;

Budget: Tk. 50.00 (Fifty Lac) only

Duration: From 26 October, 2021 to 25 October, 2024 month¥

Introduction: Tea, derived fron€Camellia sinensiteaves, is a fragrant drink. Bangladesh ranks as the
10th largest tea producer, contributing 2% to global production. Tea is cultivated infedraione
cropping system. Climate change threatens yields, with drought potentially reducing them byap to 40
due to leaf wilting. Climate models predict more frequent droughts from global warming. Additionally,
15% of crops may be lost to pests like the red spider mite, which has affected 31.29% of tea crops in
Bangladesh, caing a 9.57% yield loss. This pest could result in a loss 6f5340kg of tea per hectare.

The project aims to create drought and red spidermdistant tea clones that yield well and improve
aroma and liquor quality.

Objective: Selection of tea clones against drought and pest tolerance having reasonable yield
potential with better growth habits.

Materials and Methods:

In October 2023, eight tea clones were selected from 30 and transplanted for evaluation under two
watering regimes: normal (FC 100%) and supplementary (FC0%6). The study assessed pest
tolerance from the sapling stage, measuring growth parameterglitéhpight, leaf number, and root
characteristics. Survival rates and growth metrics were recorded in a-boresn with chlorophyll
content measured monthly using a SPAD Meter. Biochemical analyses of phenolic compounds were
conducted at BCSIR, and a@ngpleptic tests evaluated aroma and liquor quality against control varieties
BT2 and BT19. Additionally, the relative water content of leaves was calculated, and bush and leaf
characteristics were assessed for pest and disease tolerance, noting dampgstfrench as the tea
mosquito bug and red spider mite.

Results and DiscussionEight clonesverescreeneaut primarily depending on the infestation rate
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liquor quality, droughtoleranceand growthClonesC7 (ML7Y1), C5 (ML5Y1) and C11 (SAU1Y1)

were found better withespecto liquor quality Four clones C5 (ML5Y1), C7 (ML7Y1), C37 (LC7Y2)

and C69 (DD3Y2) showed promisimdparacteristics for drought tolerance and high productivity. The
clonesC5 (ML5Y1) and C4 (ML4Y1) possessednhancedolerance taed spider miteand diseases
(Table 1) Among the various pesticides evaluated, Spiromesifen demonstrated the greatest
effectiveness, achieving a mortality rate of 93.98% and an MBCR value of 4.16, which is significantly
superior to the other biopesticides. Throughout theed@ experimental ped, the biopesticide
Spiromesifen consistently yielded the highest economic return, reflected in its superior MBCR values,
indicating that it may represent the most esfé¢ctive solution for managing red spider mites in tea
gardens.

Conclusion: In conclusion, conducting field evaluations of drought and pest tolerant tea clones alongside
ecofriendly pest management techniques across various tea estates in the Sylhet region is essential for
optimizing yields and ensuring sustainable practices.

Table 1: Bushandleafcharacteristicsf eightselectedeacloneswith two checkvarietyat
field condition (Year 2 from June 2022 to May 2023)

Clone Photographs of clon Bushhabit Leafcharacters
name

C1 (Assam agrotype denselybranchedfairly Dark green, semi broaderrated

dense plucking points semi horizontal pose.

C4 (China agrotype) Erectand dense Lightgreensmalkr size,
branching habit, serrated, serrgrect leaf pose.
compact plucking points

C5(Assam Profuse branching, Lightgreensemi broag
agrotype) compactush,dense prominentapex semierect
pluckingpoints. leaf pose, serrated margin.

C 7 (ChinaMonipuri Densdleaf, erect bush Lightgreensemi broad, semi

agrotype) type profuse plucking erect in pose, serrated margin
points
Dense bush, heavy Light greenmedium to broad
C 11(Assam branchingmediumsized | in size, semihorizontal leaf
agrotype) shoots, pose, serrateghargin.
C16(China Dense plucking points, Light green, semi brodd size,
agrotype) 3 5 profusebranching, semierectpose, pointed apex,
uniformflushingbehavior | serratednargin.
C19(China Dense branching, spread | Lighttosemidark green, semi
agrotype) with profuseplucking broad, semi eregose pointed
point apex,uniform serration.
C 21(Assam Good branching behavior| Light green, medium to broad
agrotype) fairly dense plucking size, semihorizontalpose,
points pointedapex,serratednargin.
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Clone Photographs of clon Bushhabit Leaf characters

name

CI1 (China Profuse branching, dense | Light todark greensemibroad,
Monipuri) plucking points semi erectpose pointedapex,

uniform serration.

CI2(Assam Uneven spreading type, |Light green leaves, semi broad

agrotype) fairly denseplucking size,semierectieaf pose, less
points,mediumshoots pointed apex,
sized. uniform serration.

Project Code and Title: TF 93SoE/21. Assessing Adoption and Diffusion of Agricultural
Innovations in Bangladesh.

Implementing Organization: North South University, Dhaka
Component Organization Bangladesh Agricultural University, Mymensingh
Principal Investigator: Professor Dr. Nazrul IslajpiNSU
Location(s): Bangladesh

Budget: Total cost:

Tk. 199.96lakh

Duration: 32months, from: 26 October 2021 to 25 June 2024 (As per approved revised proposal).

Introduction: The adoption and diffusion of agricultural innovations are critical to enhancing

ity, sustainability, and resilience i n
advancements in agricultural technolo@ieanging from highyielding crop vaieties to climatesmart

practice® their uptake remains uneven across regions and farming communities. This report examines

the socieeconomic, institutional, and environmental factors influencing the adoption and spread of
agricultural innoations in Bangladesh. Understanding these dynamics is essential for designing
inclusive policies and interventions that bridge the gap between research and practice, ensuring that
innovations contribute meaningfully to promote sustainable agriculturalogerent for year to come.

productiv

Objective: The Key objectivesf theproject are to identify the adoption characteristics of agricultural
technology users in the agricultural value chain of Bangladesh and to explicate the attitudes and values
of the users with specific reference towards adopting local versus foreigntagaidgchnologies.

Materials and Methods: The researclvasconducted in three phases:
1 The First phase (is exploratory in nature) involved identification of various adoption
s of agricultural technol ogi es

charac
sources.

teristic

1 TheSecond phaséncluded identification of attitudes of agricultural technology users in the
agricultural value chain towards various technology characteristics/factors identified in the First

phase of the

project.

9 TheThird phase will disseminate the results of ti&=cond phagedo respective Government
and norGovernment agencies of Bangladesh
1 A generic conceptual frame work was developed and applied to identify key berier to
technologyadoption(Fig 1)
1 The Quality Function Deployment (QFD) model analysis was appliedotmulate and
prioritizedinput support policystrategyto addresses the needs of those intended to support
1 A diagram of Sample Distribution of Farm and Nanm Stakeholders in Agfbod Supply
Chain was developed for policy makers aiming to bust agricultural productimitgt
sustainability(Fig 2)

The First and Second phases of the project is nearly completed and about to step into Third phase of its

progress.

Results and Discussion:This reportcoversthe activities of theperiod 25 June 2024gricultural
technologies developed by public organizationspaiesentedn Table 1 while Table 2 showing the
number of agricultural technologies developed by public organization. The data in Table 3 summarizes
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the regional distribution of rice variety adoption among surveyed farmers acrosgffivecological
zones in Bangladesho visualize the primary drivers of agricultural technology adoption, a model was

constructed highlighting the core influencing components. This model pragesfluencingfactors

for adoption(a) perceived simplicity, where technologies that are easy to use are more likely to be
adopted;(b) farmer capabilities, which significantly impact on their ability to adopt and effectively
utilize new technologies; trust in the technology itself and the institutions promoting itfcand
organizational support, which can greatly influence adoption rates by providing necessary resources
and training While key barriersto adoption arga) market conditions that limit access to new
technologies(b) insufficient government supportthat hamper the dissemination and implementation

of innovations, andc) environmental factors such as climate conditions and soil quality that affect
the performance of new technolog{€sg not showi.

TheQuality Function Deployment (QFD) model analysis suggests that among the identified 14 groups
of policy strategiemput support policy strategy for technology adoptidre results of th®lultivariate

Probit Model ofjoint adoption of multipleagriculturaltechnologies among rice farmers indicate that
(a) agricultural training (b) access to extension servicaad(c) strong social networks significantly
far mer so

af fects

adoption
technologiesThe study reveals that farmers are more likely to adopt complementary technologies when
they recognize the synergistic benefits they offer, especially in contexts where targeted training and
localized support are availabke.diagram of sampldistribution of farm and nonfaristakeholdersn

of

BRRI

rice

var.i

agri-food supply chainvas developed to ellustrate in supply chaihe framework indicates that

organizational support can greatly influence adoption and market profit by providing key resources and

training.

Conclusion: In conclusion, this research not only identifies critical barriers to technology adoption

among farmers but also provides actionable policy strategies through a QFD model, making it an

essential resource for enhancing agricultural productivity and susitiajnan Bangladesh. Its insights

pave the way for effective solutions in the face of budget constraints.

Table 1: Number of agricultural technologies (by types and industries) developed by public

organizationsin Bangladesh

Technol o/ Chemic|] Genetf Mechani| Farming HTot a
Crop 41 100 6 7 338 1,4
Fisheri 6 31 13 76 12
Livesto 3 34 6 65 10
Tot al 50 1, 06 8 6 479 1,6

Table 2: Number of agricultural technologies (seeds) developed/supplied by private organisations
in Bangladesh.

Private

S ¢

Crop

Fruit

Veget

Tot al

Tot al

1,535

16

559

2,110
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Tabl e 3:diRetgrn iohwtsiuarvey farmers adopting different
of Bangl ad24.h in 2022

Zone

_ _ Cent Nor-tf Nor-thH Soutlh SoutH AI}
Bi ol ogi cal East We s t East We s t Regi o
Number of farm responde

Bl NA Vari
Bl NA 18 5 2 0 0 25
Bl NAY 4 0 0 6 0 10
Ot her VBI NAt 11 3 1 3 0 18

BRRI Var.
BRRI dhan29 16 10 27 4 12 31
BRRI dhan28 13 10 21 16 22 29
BRRI dhan49 38 31 28 2 21 12
BRRI dhanb51 0 0 11 0 19 30
BRRI dhan?74 3 0 0 6 12 21
BRRI dhan48 0 13 2 0 5 20
Ot her BRPRI 55 1 6 4 2 10 16 13

Ot her Rice
Ri Geti  Sonrn 7 1 47 2 34 91
Ri He r a 2 32 10 13 0 57
RiMé ni ket 0 0 27 0 20 47
Ri Seeboll ot g 0 0 14 0 24 38
Ri Katari Vo 0 0 34 0 3 37
More Ric®e V 28 23 2 6 92 6 4 23
Al'l Rice 46 32 29 15 25 149

Notes:#(BINA-11, BINA-25, BINA-12, BINA-21)

Project ID and Title: TF 94/21.Upscaling ofagro ecologicafarming technologies
through participatory action research

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur, CARD
Mohila Samity (CARDMS), Kaliganj, Jhenaidah, Sheha Organic, Bangladesh

Principal Investigator: Dr. M Nazim Uddin, BARI

Locations: Gazipur, Jhenaidah and Mymensingh

Budget Tk. 72.95 lakh

Duration: October 2021 to October 2024

Introduction : Agroecology provides a comprehensive approach to agriculture by merging ecological
principles, traditional wisdom, and practices that require minimal external inputs. However, despite its
promise, the widespread implementation of agroecology is hindemsatmjinstitutional and technical
challenges. By involving farmers and stakeholders in collaborative creation and continuous learning,
the project promotes solutions tailored to local conditions that rejuvenate soil fertility, boost
biodiversity, and mitjate environmental harm. The initiative seeks to enhance resilient food systems
and shape policies that facilitate ecologically sustainable agricultural transitions. PRA is designed to
empower farmers to spearhead this change, in alignment with agroeablognciples, knowledge
exchange, community participation, and ecological balance.

Objectives: To promote good agroecological practices in vegetdidssd farming

Materials and Methods CARDMS in Jhenaidah and Sheha Organic Bangladesh in Muktagacha are
the collaborative NGOs of the project. A baseline survey was conducted at the onset of the project. We
adopted PRA tools such as focus group discussion (FGD), structured questionnallesttdata on
baseline information of socieconomic and environmental information and farming practices following

the communities. Farmers belonging to local collaborative prepared their manures and fertilizers such
as biologically active organic fertiér (BAOFER), household waste compost, water hyacinth/straw
based municipal waste compost, microbial consortium BARI IMO 1, BARI IMO 2 (liquid), vermi
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wash, liquid fertilizers, bio slurry based-composted fertilizers are in progress. Farmers participated
with the research team in the experiment setup and technology demonstration activities. Treatments of
the experiments/demonstrations application gfaarc fertilizers and other traditional but innovative
agronomic practices. Centres for selling farm products in local markets were established in each location
to popularise the farm products. Argoological and agreconomiadata were collected. The collected

data weresummarizedind analyzed for interpretation.

Results and Dscussion:

The use of agroecological farming methods, suclbiasfertilizers vermicompost, and microbial
inoculants, has proven effective in increasing farm yields while reducing reliance on chemicals. Organic
amendments have improved soil health, enhancing moisture retention, nutrient availability, and pest
resistance, which bats crop performance amid climate change. Agroforestry practices for fruit and
vegetable production focus on high yields and revenue. Using bamboo supports has maximized country
bean pod vyilds in ecefriendly conditions. Sustainable practices have led to low pod infestation and
virus infection, positively impacting yield and product quality. Research shows that the microbiome
significantly affects root systems, with diverse microbes intit@sphere influencing crop growth and

yield. Initiatives like the Model Organic Agricultural Village (MOAV) and BARI Seed Village
(BASVI) in Jhenaidah and Muktagacha aim to empower farmers through agroecological methods and
ensure a steady supply of qiylseeds, promoting sustainable farmiAg. organic vegetable sales
center has been set up to improve marketing channels. FigHigaBdllustrate project activities and

key outputs from three years of work.

Tablel. Yield of crops in the agroforestry system

Name of the farmer Crops Yield total (kg) total amount(TK)

Abu Taleb guava 796 19900
lemon 319 1595
Jujube 13 1040
Turmeric 60 1800
ginger 32 5760

Abu Jafer guava 50 2500
lemon 30 150
Jujube 8 560
Onion 30 3200
garlic 65 7800

The results reflect promising early outcome from vegetable based agroforestry.

a) Premarketing processing centre at the project is b) Organic vegetable sales center in logarket of
the project site

Table 1 displays aggregated yield data for vegetable production derived from demonstration plots
situated in Jhenaidah and Muktagacha, where bitter gourd reached a yield of up to 13.34 t/ha. This yield
data suggests that the use of organic fertilizerssiggficantly enhanced soil health and overall
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productivity. Encouraged by positive market returns, farmers have shown a strong interest in continuing
organic vegetable cultivation to ensure sustainable income and foster environmental benefits.

" |

3= N N v = /’g: - ! 1 9 {
a) Preparation dBAOFER at project  b) mpost plant d) Agroforestrybased fruit and
sites at the project site vegetables production

The project started seeling system and to boost locahtrepreneurship.

Conclusions: The successful implementation of agroecological practices has not only improved crop
yields and soil health but also fostered sustainable farming methods. Continued funding is essential to
expand these initiatives, ensuring letegm benefits for farmersnd the environment in the face of
climate change.

20.Project Code and Title: TF 95C/21. Prevalence of major pre and posharvest
diseases of onion and their management.

Implementing organization: Bangladesh Agricultural Research Institute, Gazipt®1.
Component organization None

Principal Investigator: Dr. M. Monirul Islam, PSO, Plant Patholo@yvision, BARI, Gazipur.

Locations (S): Experimentation location: Faridpur, Bogura and Gazipur. Survey location: Faridpur,
Rajbari, Magura, Bogura, Pabna, Lalmonirat and Gazipur districts
Budget: Tk. 30, 000006/

Duration: 36 months; from 18 November, 2021 to 17 November, 2024

Introduction: The management of major pad postharvest diseases in onioAlljlum cepal.) is a

critical area of concern that remains underexplored. Despite the significant impact these diseases have
on onion yield and quality, there is a notable lack of comprehensive studies addressing their prevalence
and effective management strategldaderstanding the specific pathogens that affect onions during
both preharvest and podiarvest stages is essential for developing targeted interventions. This
knowledge gap hinders the ability of farmersdaagricultural professionals to implement effective
disease control measures, ultimately affecting food security and economic stability in onion production.

Objective: To determine the present status of important pre anehaogést diseases of onion and to
develop their sustainable management technologies.

Materials and Methods:

Activities during the reporting period 20223
A base line survey wasm purple blotch, black mould and soft rot diseases of aniBaridpur, Rajbari,
Magura, Bogura, Pabna, Lalmonirhat and Gazipur during reporting pekictreening trial of
germplasm against purple blotch disease was conducted. Germplasm were collecERiGrBaogura,
RSRSGazipur and SRS-aridpur for he experiment. Six bifungicide viz. Decoprima, Paenamaxi,
Biosida, Dynamic, Lycomax and Clybieveretestedagainst purple blotch disease of oniGonducted
three \alidation trial ofIntegrated Diseeased Management (IDMActices inFaridpur, Bogura and
Gazipur Followings are IDM treatments.

i. Integrated management of purple blotch disease of ONi@#P20dK 100520ZN4B1 kg/ha+

Luna sensation (0.1%) + 10cm plant spacing + Cogd@r3 tha
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ii. Integrated management of black mold disease of Oriseharvest spray of Autostin
(0.2%) + 10cm plant spacing + Cowdu@ 3 tha+ Dipping bulbs in 10%1.0; for 2
minutes + AC room and

ii. Integrated management of soft rot disease of OrRweharvest spray of Cupravit
(0.2%) + 10cm plant spacing + Cowdu@ 3 tha+ Dipping bulbs in 10%1.0.for 2
minutes + AC room

b) Four farmers training were conducted at Gazipur, Rangpur, Bogura and Lalmonirhat.

Results and DiscussionThe baseline survey shows that purple blotch is the most common and severe
onion disease, with Rajbari having the highest incidence (78%) and severity (4.23). Significant
infections were also found in Faridpur and Gazipur. Lalmonirhat had the worst matk (29%, 3.34)

and soft rot (26%, 3.13), indicating poor pbsrvest conditions. Conversely, Magura reported the
lowest incidence and severity of all diseases. These differences reflect the impact of regienal agro
climatic conditions and management pi@es on disease prevalence, highlighting the need for targeted
control strategies (Table 1). In varietal trials, purple blotch incidence ranged from 5% to 73%, with
onion line AB8 showing the highest severity (4.0) and lines@%Z-384, AGCGAZ-380, and AR the

lowest (1.0) (data not shown).

The control treatment exhibited the highest incidence (72%) and severity (4.67) of purple blotch disease
in onions, while Lycomax showed the lowest incidence (25%) and severity (2.00). The most effective
control method involved Luna sensation combined sfi&cific nutrient applications and cow dung.

Table 1. Incidence and severity of purple blotch, black mould and soft rot diseases of onion at
seven districts of Bangladesh.

Purple blotch disease Back mould disease Soft rot disease
) Incidence Severity Incidence Severity Incidence Severity
Sl. No. | Location(S) (%) (0-5 scale) (%) (0-5 scale) (%) (0-5 scale)
01 Bogura 65.00 3.70 20.00 2.78 18.00 2.57
02 Pabna 67.00 3.68 21.00 2.86 20.00 2.65
03 Faridpur 72.00 3.79 23.00 2.94 19.00 2.73
04 Rajbari 78.00 4.23 23.00 2.90 16.00 2.69
05 Magura 56.00 3.53 19.00 2.66 15.00 2.35
06 Lalmonirhat 58.00 3.66 29.00 3.34 26.00 3.13
07 Gazipur 76.00 3.93 24.00 2.97 22.00 291
35 m Faridpur
30 H Bogura
— Gazipur
<
£ 20 23 22
B 15
[}
= 10
5
5138
; 4:33 66
T1 T2 T3 T4

Treatments in each location

Fig 1. Effect ofIDM approach on yield (t/ha) of onion (BARI Pid} at Faridpur, Bogura and Gazipur

T1 = NisoP200K1005202N4B1 kg/ha + Luna sensation (0.1%) + 10cm plant spacing + Cogd@3tha T2
N1sdP200K1005202N4B1 kg/ha + Amister Top (0.1%) + 10cm plant spacing + Cowglu@3t/ha T3

N - Pan K . Q7 n.R. nlha 4+ Pavral (N 204 + 1Nem nlant enarcina + Ciawdifm2tha TA = Cantrnl

To address black mold disease, a-lpgevest spray of Autostif0.2%), combined with 10cm plant

spacing, 3 t/ha of cow dung;rinute bulb dipping in 10% H202, and using an AC room, yielded the

best results for shelf life. A validation trial for soft rot disease using a similar Cupravit (0.2%) spray
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under the same conditions also improved onion shelf life. Fig 1. shows that integrated disease
management (IDM) significantly enhances the yield of BARI fiamions across different regions.

The consistent success of T1 highlights the importance of evapsive IDM practices in minimizing

yield loss and boosting onion farming productivity.

Fig 2. Integrated diseasananagement (a) Treatmentl (T1)and Treatment 4 (Ta)

Conclusion

In conclusion, the prevalence of onion diseases such as purple blotch, black mold, and soft rot highlights
the need for effective management strategies. The promising lines and integrated management
technologies developed in this study pave the way foardutesearch and implementation to enhance
onion crop resilience and yield

21.Project Code and Title TF 98-C/21. Productivity enhancement of beans through on
station and onfarm research approaches in Sylhet region

Implementing Organization: Department of Horticulture&Sylhet AgriculturalUniversity, Sylhet

Component Organization: None

Principal Investigator: Professor Dr. Md. Shahidul IslarSAU

Location. SAU campus, Syl het; Horticulture Centre of
Sunamganj and Habigan;j districts.

Budget: 45.91 lakh Taka

Duration: 39 months (18 November 2021 to 17 February 2025)

Introduction:

Beans, including country bean, yard long bean, and French bean, are important winter crops in
Bangladesh, belonging to the Leguminosae family. They provide essential protein, vitamins, and
minerals for health. While some country bean varieties are atsangn the summer, there is a need

to enhance their pod production and quality. The Sylhet region has much more potential to boost
vegetable output, as much of the arable land remains unutilized during both the Rabi and Kharif seasons.
There exists signifiant potential for cultivating bean crops in the Sylhet region through the introduction

of appropriate varieties and the innovatioh production technologies; therefore, this study was
conducted to improve the productivity of bean crops in the Sylhet region.

Objective of the Project
To improve bean crops productivity in Sylhet region through identifying appropriate varieties and
innovating production technologies.

Materials and Methods
The study was conducted at the Syl het Agr.icul tur
The experiments included under the following heads (s):
® heterosis and combining ability of country bean
(i) on-farm adaptive trials of beans during summer and winter
(iii) on farm adaptability of French beans
(iv) seed production of promising varieties of country beans and French bens
(V) onf arm adaptability of country beans during
(vi) on farm adaptability of yard | ong beans dur
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(vii)
(vii)

Results and Discussion

Four cross combinations were selected based on significant positive heterosis on the basis of yield and
earlinessThe hybrid combinations P1 x P4, P1 x P2, P2 x P4, and P1 x P5 are potential candidates for
further assessment to be developed as hybrid varieties of countryApeassessment was conducted

on 23 lines of country bean, focusing on the number of pods per plant, the weight of individual pods,
and their antioxidant conterftarmers were trained on production technologies of Country beans, Jhar
Sheem and Borboti.

influence of support system on country beans and
performance of advanced lines of country beans.

Based on the adaptive trials both BARI Shekmand Goalgaddgerformed comparably across
agronomic traits. However, statistical analysis (pairexdt) revealed no significant difference in yield

or maturity p > 0.05), suggesting both genotypes are equally suited for Sylhet conditions under the
tested management practices. Hefaaners may choose either genotype based on additional criteria
such as market preference, taste, or resistance traits not covered in th{3 stlelyl )

Tabl e 1: Performance of two country bean ge
Hablganj regions
Sylhet (n=9) Habiganj (n=7)
Trial No Days to harvest Pod yield (kg/decimal) Days to harvest Pod yield (kg/decimal)
’ BARI Goalgadda BARI Goalgadda BARI Goalgadda BARI Goalgadda
Sheeml Sheeml Sheeml Sheeml
1 83 88 70 74 87 88 52 73
2 92 87 66 78 90 88 50 73
3 90 90 64 54 85 86 48 63
4 85 90 54 58 94 96 52 54
5 85 94 55 58 90 90 46 48
6 90 90 52 63 86 85 60 44
7 84 88 65 62 88 86 43 43
8 87 87 50 52 - - - -
9 88 84 49 60 - - - -
Mean 87.11 88.67 58.33 62.11 88.57 88.43 50.14 56.86
Variance 9.61 7.75 62.25 75.11 9.28 13.95 29.47 167.14
CV (%) 3.56 3.14 13.53 13.95 3.44 4.22 10.83 22.74
fa(”T"t) two 0.27 0.93 0.93 0.22
;i'f”“ca' two 211 217 217 217

No statistically significant difference in harvest duratign>( 0.05), indicating similar maturation
behavior of BARI Jharsheethin both districts (Tavle 2). Pod yield is significantly higher in Sylpet (

< 0.01). This implies better environmental conditions or agronomic practices contributing to higher
productivity (Table 2) Further investigation into soil type, irrigation, fertilizer use, and microclimatic
conditions between the districts may provide insights into why Sylhet outperforms Sunamgeldi. in yi

Table 2: Days to harvest, pods per plant and pod yield of BARI Jharsheeth Sylhet and
Sunamganj district

Trial No Days to harvest No. of pods/plant Pod yield (kg/decimal)
Sylhet Sunamganj Sylhet Sunamganj Sylhet Sunamganj
(n=8) (n=6) (n=8) (n=6) (n=8) (n=6)
1 59 61 33 25 81 55
2 62 65 33 17 64 46
3 64 64 26 21 63 49
4 61 60 21 18 64 47
5 62 63 23 22 70 58
6 66 64 27 33 61 63
7 63 - 30 - 60 -
8 61 - 23 - 65 -
Mean 62.25 62.83 27.0 22.67 66.0 53.0
CV (%) 3.41 3.09 17.14 25.67 10.24 12.80
P(T<=t) twotail 0.60 0.16 0.0045
t Critical two-tall 2.20 2.26 2.20
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T,=Control, T,=Recommendedoze T,=DoublerecommendedoseT,= Recommendedoze#2 kg
vermicompost/decimal T;=Recommendeddozef2 kg trichocompost/decimal Sheeml during
16 winterin the Sylhetregionmeritsconsideration

14 12,57 1323
= 12
2 10 9.27
® 8
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g 6
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0

T1 T2 T3 T4 T5

Treat ment

Figurel. Seed yield (kg/decimal) of country bean at different fertilizer managkgidatimal

Increased yields of T5 and T3 suggest additional advantages of using vermicompost axcditnjgbst
compared to the recommended fertilizer doses alone (Figure 1).

BWRAET ; B
¢

Figure 2. Sikribi Sheem1, BARISheeml and Goal gadda sheen

Conclusion

The findings d the research highlightthe successful adaptation and performance of various bean
cultivars in the Sylhet region, particularly BARI Sheénand BARI Borbotil, which showed
promising yields. Future programs should focus on enhancing production technologies and quality seed
mana@ment to further optimize these cultivars for local farmers.
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CGP 4" Call

On-going Projects

Project Code & 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 (BRBzipur
Component Organization None
Principal Investigator: Dr. Md. Mahbubul Alam, PSO & Head, IWM Division, BRRI

Location: Tahirpur upazila and adjacent areas in Sunamgan;
Budget: Tk. 58,25 Lac

Duration: 17" Nov. 2021 to May 2025 (42 Months)

Introduction: Haor areas are natural depressions along the rivers. Boro is the main and only crop for
the haor area. The cultivation of Boro in haor areas are unique and different from other parts of the
country. The cultivation and harvest of the Boro crop is eaHaar the other areas of the country. The
whole areas remain deeply inundated during the monsoon whether severe water scarcity observed
during the premonsoon time. The yields of Boro in the haor areas are much lower than the potential
due to vater stress in the reproductive phdSshancing water availability in the later stages of growth
through the development of infrastructure and the implementation of efficient management practices
for irrigation is essential to unlock the full potential of Boro rice.

Objective: Improvement of rice productivity in the haor areas through suitable water management
interventions

Materials and methods:

Materials usedHYV (BRRI dhan 67, 89 and 92) and hybrid varieties (BRRI hybriddhan 5 & 8,
Syngental203, BRAC Hybrid2, BRAC Hybrid777, ChokKajgold, and Babylot2). The study was
conducted irhaors of Shanir and Matian in Tahirpur upazila, Sunamgonj district. Tviieetylots

were monitored for drougirelated yield lossSTWs were established, and farmers received polythene
pipes for river water transporfwelve demonstrations on AWD irrigation were held using HYV and
hybrid rice. Key trials included polythene pipe systems (4), STW check valves (3), and drum seeding
for Boro. A survey assessed existing buried pipe water distribution systethe haor areas, and
satellite images were analyzed using remote sensing to enhance irrigation coverage.

Results & Discussion:The yield loss du#o less, moderate, severe and very sewaterstress plots

were 11.3%, 20.1%, 29.4% and 39.6%, respectively (Figrtg.curve of yield reduction follows a
steep upward trend, emphasizing nonlinear logséstal of 12 demonstrations were set up on AWD
irrigation practice. Yield obtained in the demonstrations were ranges from 7.28 to 10.76 t/ha. Average
yield was 8.17 t/héTable 1) The yield of the AWD plots wetgetter compared to the adjacent farmers
practice (FP) plots. The average irrigation water saving in AWD plots were 16 percent compared to FP
plots. Polythene pipe distribution systems saved both irrigation water 32% and irrigation time 21%
Surfacelaid PVC pipe distribution system saved both irrigation water 30% and irrigation time 26%
(Fig. 2) Installation of check valve in STW offers quick and easier starting without reduction in
discharge. Farmers were found not interested in drum seeding methoateSwdter body area
decreased sharply with the progress of dry season. To ensure supplementary irrigation location specific
water management plan is necessary.
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Fig. 1: Mean yield of rice under different categories of water stress with relative yield reduction at
Tahirpur, Sunamgonj during Boro season 2023

Fig. 2: Surfacdaid PVC pipe irrigation water distribution system (a) Stand tank (b) Ot

Table1: Number and depth of irrigations, cumulative rainfall location, and grain yield both in AWD

demonstrations and farmersod -2dractice plots
Practice Far mer séo Variety Number of | irrigation depth | Rainfall | Mean yield
irrigation (mm) (mm) (Kg/ha)
AWD-1 | Abdullah Mamun BRRI dhan67 5 400 270.4 7932.2
AWD-2 | Hazi Rafiqul Islam BRAC Hybrid2 6 450 271.8 7907.2
AWD-3 Ziaul Haque Tejgold 6 460 274.4 7283.3
AWD-4 | Afroz Ali Chokka 6 460 274.4 10293.3
AWD-5 | Towhid BRRI Hybrid dhang 6 460 2744 10573.9
AWD-6 | Morom Ali BRRI Hybrid dhan8 6 470 2744 9742.2
AWD-7 | Md. Abdullah BRRI Hybrid dhan5 6 470 2744 10348.3
AWD-8 | Maldar Mia BRRI dhan92 7 520 2744 9207.2
AWD-9 | Abdul Hakim BRRI dhang9 7 520 315.9 8078.9
AWD-10 | Ashraful Alam BRRI dhan92 7 520 336.3 10757.8
AWD-11 | Bulbul Mia BRRI dhan92 7 525 271.8 7912.8
AWD-12 | Abdul Matlib BRRI dhan67 6 470 271.8 8920.0
FP-1 Borhanuddin BRRI dhan67 7 510 271.8 6815.6
FP-2 Mujibor Rahman BRAC Hybrid777 7 510 271.8 7117.8
FP-3 Nizam Uddin BRRI dhan92 9 620 274.4 7400.0
FP-4 Babul Chowdhury BRRI Hybrid dhan8 9 620 274.4 8947.8
FP-5 Abdul Ali Babylon2 8 580 271.8 9082.2
Average AWD 6.3 477.1 282.0 9079.8
Average FP 8.0 568.0 272.8 7872.7
Water saving (%) 16.0

Conclusion To address irrigation water scarcity in the Haor area, implementing supplementary
irrigation from alternative sources and adopting AWD practices are crucial. Future efforts should focus
on enhancing water distribution systems, such as polythene and P& tpipptimize water use and
improve agricultural productivity sustainab{yheckvalve makes STW starting quick and easier.
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CGP 5" Call

Completed Project
Project Code & Title: TF 104-C/2023.Updating and publication of Fertilizer
Recommendation Guide2023

Implementing Organization: BangladesiAgricultural Research
Council (BARC)

Component Organizatiornt None

Principal Investigator: Dr. Md. BakteaHossain, Member Director
(NRM) (RC) andDirector (M&T), BARC, Dhaka.

Location: Dhaka.

Budget: Tk. 60:00 Lakh

Duration: 29 March 2023 to 30 Septemi#624 (L8 months with 8
monthsno-cost extension

Introduction: Fertilizer recommendation is a dynamic process in view of the generation of new
knowledge, changes in soil fertility, changes in crops/varieties and cropping patterns, etc. along with
the associated crop managemanatctices. Soil fertility and fertilizer management research is a regular
activity of the cropbased NARS institutes. Fertilizer recommendations for different crops and cropping
patterns are being updated regularly under the changing situation. Chasgis$ariilitystatus of the
country over time arelso being monitored on regular basis. The soils units of Natural Resources
Management Division of BARG mandated to update and publish Fertilizer Recommendation Guide
(FRG) at a certain interval. The next FRG will be published under this project fund lithlish as
fiFertilizer Recommendation Guid@s0 2 4 6 and inmvi nBeywkgwyhRdaBa s O

Objective (s): Publishingand disseminate updated fertilizer recommendatgurid in english and
Bangla ((mvi mycvwikgvjv nvZeB024)for diverse cropping patterns across agcological zones in
Bangladesh via a uséiiendly mobile appof fertilizer recommendations guid (mvi mycvwikgvijv
nvZeB-2024)to enhance accessibility, efficiency, and widespread adoption.

Methodologies: Fertilizer recommendations for various crops and cropping patterns across
Bangl ad eecdiogisal zangs (AEJhave been updated based on research conducted over the
past five years. This includes contributions from NARS institutes and universities since the release of
the previous guide in 2018, now compiled into the revised Fertilizer Recommendation Guide (FRG
2024). A team of scientists and expert professionals led the data compilation process, which was
subsequently reviewed and refined by a panel under the Editorial Board to ensure scientific rigor and
policy relevance.

Results and Discussion An updated version of the Fertilizer Recommendation Guides in English
(FRG-2023) and Bengalmvi mycvwikgvjv nvZeR2023 has been published. A mobile app based on

the online versiomvi mycvwikgvjv nvZeB023has been developed to promote wider access and user
friendly engagement. As part of the dissemination strategy, 2,000 printed copies of the English edition
and 25,000 copies of the Bengali version have been published for national outreach.

Conclusion: This initiative strengthens national outreach, ensuring inclusive access to Upddieel

guidelines through print and mobile platforms, supporting informed deaisaiking across diverse
agricultural stakeholders.
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On-going Projects

Project Code and Title: TF-92-FNS/21: Omics Food and Nutritional Securityi

Platform Technologies to Enhance Crop Genetic Resources and Food Value Chains in
Bangladesh (OFANS)

Implementing Organization: Planning and Evaluation Division, Bangladesh Agricultural Research
Council (BARC), Farmgate, Dhaka

Component Organization: BARC, BARI, BRRI, BSMRAU, BWMRI, Hortex Foundation, GIFS
(Canada).

Principal Investigator (Coordinator): Dr. Md. Abdus Salam, Member Director, Crops Division,
BARC.

Location: Farmgate, Dhaka.

Budget: TK 506.025 lakh

Duration: From November 2021 to November 2024 (Proposed for 8 monthest@xtension)

Introduction : Omics technologies are instrumental in enhancing food and nutritional security, with the
term 'omics' reflecting a comprehensive approach to biological analysis. Unlike traditional methods that
focus on specific biomolecules, omics methods facilitate ademounderstanding of biological systems
(Prasad 2020). The integration of omics tools in the food sector, aimed at improving consumer trust and
promoting health, is termed foodomics (Herrero et al., 2012; Lee Nen That et al., 2022). Recent
advancements in omics have led to the development ofthiglughput tools that profile various
biological samples, pivotal for better insights into crop performance, environmental quality, and human
health.

Objective (s).

(i) Genotyping and sequencing a targeted diversity panel of 1000 wheat lines from diverse global
germplasm that are enriched for potential wheat blast resistance complemented by existing
sequence/genetic resources.

(i) Collection of seeds of screened wheat blast resistant germplasms (natural and mutagenized)
from the IBGE of BSMRAU, CIMMYT, and BWMRI for identifying single seed homozygous
blast resistant lines

Materials and Method: The project focuses on two thematic areas through eight components, utilizing
diverse materials and methods. It involves genotyping and sequencing of wheat blast resistant
germplasms sourced from IBGE of BSMRAU, CIMMYT, and BWMRI. Homozygous blast resistan
lines will be selected and grown to extract genomic DNA from wheat seedlings. Additionally, 192 rice
germplasm accessions from the Bangladesh rice genebank will be cultivated as part of the research. The
project aims to screen approximately 250 germplasoessions from Bangladesh and Canada for
resistance to stem borer (SB) under natural and controlled conditions. Postharvest technologies and
human resource development are also key components, enhancing the skills of agricultural scientists.
Sequencing W be conducted using lllumina NextSeq 550 at BSMRAU and lllumina NovaSeq and
PacBiao GIFSwill traingraduate students and postdoctoral researchers in research design and execution.

Results and DiscussionSixteen mutant lines (M6 for gamma ray and M5 for ion beam&yj and
20 F3/F4/Backcrossed populations generated
from F1 of the crosses of BARI Gef6 x
S615 and BARI Gonr33 x S615 obtained ag¥:
highly resistant to wheat blast. Three Chin
lines showed immunity against wheat bla
DNA from 120 selected blasesistant lines &
were extracted for genotyping by sequenci®
and GRASDi analysisTwenty lentil
germplasms demonstrated moderate resistag
to stemphylium blight (SB), with @oing
evaluations of approximately 300 Canadi&&=
germplasms for SB resistance and heat
tolerance. In the 20234 reporting year,-5 germplasms exhibited SB resistance. Usask has flowered
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around 250 germplasms, collecting seeds from about 50. In vitro studies on BARIMWgislded
numerous shoots, with successful grafting. Additionally, BRRI received GBS results for two batches,
and 236 germplasm accessions were grown in the Bora2828ason for DNA analysis.

Twenty lentil germplasms exhibited moderate resistance t0  Rooting response of BARI lentil variety
stemphylium blight (SB). Approximately 300
Canadian germplasms are under evaluation for s
resistance and heat tolerance, with a total of $&
germplasms being screened (400 for each trait) 8
the Usask germplasms, around 250 have floweg
and seeds from about 50 have been collected. |
202324 reporting year, -5 germplasms showed
SB resistanceln vitro studies on BARI Masud s Shoots fter planingin o
resulted in many shoots, with successful grafting and

seed collectin from the grafted plants

Three sessions on Introduction to Linux and three on Introduction to R were conducted, with 33
participants each. A twday Bioinformatics Training Workshop attracted 35 researchers from various
institutions.

Resource Persons: Mr. Kevin Koh, Platform Lead, Data Management and Analytics
Group, GIFS, Dr. Raju Chowdhury and Dr. Nadeem Khan, Research Fellow, GIFS,
Canada (virtually), joined as resource persons for the two-day training workshop

Towards Bullding Advenced iIntelligent Systam for Agriculture

Conclusion: Recent breakthroughs in resistance breeding, genotyping, and institutional training have
positioned Bangl ades h 6 sresiliensceominnovatiore Todusldon this m f or
progress, sustained funding is essential for expanding trait digcésehnical capacity, and genetic
resource utilizatiod ensuring longerm agricultural resilience and food security.

Project Code and Title: TF 103-SBR/21 Sorjan Based EceFriendly Farming Systems
Research for Agricultural Intensification in Southern Bangladesh

Implementing Organization: Bangladesh Agricultural Research Institute, Regional Horticulture

Research Station, Lebukhali, Dumki, Patuakhali.

Component Organization: None

Principal Investigator: Dr. Md. Alimur Rahman, PSO, BARI, RHRBegbukhali, Dumki, Patuakhali.

Location(s): Barishal (Babuganj and Banaripara), Bhola (Charfashion), Jhalakati (Sadar) and
Pirojpur (Nesarabad upazila)

Budget (Total): Tk. 59.98lakh

Duration: 18/11/2021 to 17/07/20284 months with no cost extensjon

Introduction: In the Barishal region, about 21% of land is used for a single crop under the T.aman/Boro
rice/Winter cropFallowFallow pattern, mainly due to salinity, waterlogging, poor irrigation, and tidal
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flooding. Farmers have relied on the traditional sorjan system, which features alternating raised beds
and sinks, for nearly 200 years to grow local vegetables and fruits. However, productivity is low due to
a lack of modern sorjan technologies and poepuece management. By optimizing sorjan spaces,
farmers could grow vegetables, fruits, spices, and fish-ngesrd. Additionally, shadelerant crops

like pineapple, turmeric, and ginger could be added to fruit orchards on sorjan beds. Implementing
sorjanbased farming could greatly improve agricultural productivity and profitability in the region.

Objective: To develop location specific sorjan bdseropping patterns and improve management
practices and to integrate crops (vegetables, fruits and spices), fisheries

Materials and Methods: To achieve the objectives, the following experiments were conducted in
Barisahal and Pirojpur districts:

a) Performances of turmeric varieties under existing guava and golden apple orchards

b) Intercropping of vegetables with newly planted BARI Peyamchard

c) Effects of USG and NPK briquette on the yield of sweet gourd and bottle gourd

d) Performances of fish species in sorjan canals

e) Improvement of agronomic practices for guava and golden apple

f) Intercropping brinjal with other vegetables

g) Intercropping of cauliflower and leafy vegetables

h) Intercropping pineapple under existing guava and golden apple orchards, and

i) Design and development of a powperated rotary tiller for sorjan farming systems.

Results and DiscussionAmong the cropping patterns on sorjan beds, treatmentiCBiiinjal + Chili

I Brinjal) achieved the highest cumulative economic yield (CEY) of 35.36 t/ha, followed byi Chili
Chili 7 Brinjal with a yield of 30.80 t/hal he treatment with Ridge gourd, Ash gourd, and Bottle gourd
yielded the highest bottle gourd equivalent yield (BEY) of 126.57 t/ha on sorjan trellises. The Guava
inter-cropping system with Ridge and Bottle gourd achieved a maximum guava equivalent yield of
54.33 t/ha The yield of guava was notably higher in intercropped areas, reaching 73.29 t/ha with
pineapple and 72.41 t/ha with golden apple, compared to 28.13 and 28.17 t/ha in sole crops.

Improved management techniques of Earthing up, RDF fertilisaroval of dead branches, pesticide
application led to the highest guava yield (37.30 t/ha) and total soluble solids (15.10%). The
combination of earthing up, pesticide use, and suggested fertilizer amounts resulted in a peak yield of
golden apple fruiat 23.97 t/ha, a 43.36% rise compared to the control (farmers' mefnathermore,

this approach yielded the longest shelf life of 9.25 days.

Cultivating BARI Halud4 and BARI Halueb in the golden apple orchard on sorjan beds is beneficial,
yielding 31.24 and 28.16 t/ha, with economic returns of Tk. 1077727 and 923615/ha, respectively. The
guava orchard in the Pilot production program produ@@@6 t/ha. Planting Napier and Pakchong
grasses on the sorjan slope may be advantageous. Rearing Tilapia and sorputi fish in the canal can
increase farmers' income. The IPM pest management approach usingdigbDLimonene 5% SL)'

at 1 ml/L for suckig pests, along with sex pheromones for fruit flies, effectively reduced infestations
and improved yields.

Growth performance of different treatmaritstududiesn Sorjan Based Farmin§ystemgSBFS)are
illustratedin picture 15.

Conclusion: The study highlights the significant benefits of diverse cropping patterns and improved
management techniques on sorjan beds, leading to enhanced yields and economi®&estingsof
Tilapia and sorputi fishes i n sorj afrutuegplarsl ar e
should focus on promoting sustainable practices and integrating aquaculture to further boost farmers'
income and environmental health.
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Off-season production of BARI Peyara2 orchard in SBSF(Banaripara, Barishal)

Project Code and Title TF 105-C/23. Smart detection of rice disease and insects through
4R technologies.

Implementing Organizations: Bangladesh Rice Research Institute (BRRI)
Component Organization: None

Principal Investigator: Md. Mahfuz Bin Wahab Programer, ICT Cell, BRRI
Locations: BRRI head quarter (HQ) and all regional stations (R/S)
Budget TK 3500.00 Thousands

Duration: From 24 May 2023 to 23 May 2026

Introduction: Bangladesh is advancing its smart agriculture initiatives by utilizing Fourth Industrial
Revolution (4IR) technologies, such as Artificial Intelligence (Al), the Internet of Things (loT), and
machine vision to enhance the monitoring of pests and dis@&ysestracting texture, color, and shape

features from crop images, rdahe decisioamaking becomes faster and more targeted. This shift is

critical for boosting yields and mitigating climaten duced ri sks. I nititatinvwes I
app offer scalable solutions aligned with the National ICT P8 and the Al Strategy (20119

2024), promoting datdriven, efficient interventions. These technologies ensure precision farming and
integrated advisory support, fulfilling the natos g o a | of digitizing agricu
resilience.

Objective: To develop Atbased image analysis for rice disease and insect detection, creatgénaereal
monitoring system, generate spat@mnporal reports, and integrate these with a centralized digital
dashboard.

Materials and Methods: The system has following the standard code convention, code level
documentations, header of each file, algorithms, interfaces, code compression. Image sensors used
through ORice Solutiondé mobile app f omimdgesmel y c a
of insect and disease of rice from different locations of the country. When any insect and disease is
detected, this real time data has sent to the cloud server for further processing through an artificial

neural network (AN).

Results and Discussion:

Developed ad uploaded platform as mobilénto Google Play Store and Apple App Stb{é@’hone)
named as O.Rmageanalis $enstirasdaen developedrough Al and Machine Learning
Method (MLM). Approximately 56000 images of several disease and imsee been stored and
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trained through Al and MLM technologylmage have beenstored in government cloud server
(eGovCloud). BRRI has paid cloud server and data center service charges everyLexardging
existing cloud infrastructure and operational funding, the application is primed for sustainable delivery,
national integration, and loAgrm impact on crop health and farmer resiliehebile app is available

in for Google play store

https://play.google.com/store/apps/details?id=com.brriapps

Mobile app is available ifor Apple App (iPhone) store:
https://apps.apple.com/us/app/reaution/id1663661762

Overall Benefits:

Recent advancements in resistance breeding, genotyping, and training have enhanced Bangladesh's
research capabilities for climatesilient crops. Continued funding is crucial for expanding trait
discovery and genetic resource use, ensuringtemg agriciltural resilience and food security.

Project Sustainability

BRRI utilizes a paid subscription for cloud services, covering hosting, maintenance, and security. It
aims to enhance agricultural extension services by fostering partnerships with NARS institutions and
ICT agencies to improve data infrastructure and stmomtinuous capacithuilding for field officers

and farmers.

Conclusion

Bangladeshés agricultural systems are facing gro
disease proliferation. Thigpp not only suppors rice crop protectiorbut can be tailored fothe

protection ofother cropsThus theinitiative aligns with national priorities on smart agriculture, food

system resilience, and digi@fjriculturaltransformation.

Home page of O6Rice Solutiondéd Mobil

454K/s O W 4 4 39% & 12:09

T Frety, Bangladesh Rice
Research Institute, Gazipur, STy -
Orovrrer st e, siralltege 1 701, wreenors

Collection of different types of images of disease and insects affected rice plant from
several areas
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Project Code and Tittle: TF 106 C/23. Processing and preservation of fruits (pineapple,
banana, papaya) in Madhupur Region

Implementing Organization: Bangladesh Agricultural University, Mymensingh

Principal Investigator: Prof. Dr. Poly Karmoker, BAU

Location: Bangladesh Agricultural University and Madhupur

Budget: Tk. 50.00 Lack

Duration: 24 May 2023 to 23 May 202&§ months)

Introduction: Bangladesh produces huge amounts of fruit and vegetable annually. Madhupur region is
well known for Pineapple production as well as other fruits like banana, papaya etc. Most fruits and
vegetables are highly perishable, spoilage after harvest is atpufecant issue; in Bangladesh, losses
could range from 24 to 44%, according to Hassan (2010). If these perishables are processed in to shelf
stable products, like dried item, flakes, chips etc. the financial return will be expected bgwieesgr

as well as posharvest loss of the commodities will be reduced to a greater extent.

Objective: The objectives of the project are to process pineapple, banana and papaya to dried and
fried form and provide training to ethnic farmer and entrepreneurs on the processing techniques.

Materials and Methods: Pineapple, papaya, and bananas were sourced from Madhupur, Bangladesh,
and processed into dehydrated products. Pineapple and bananas were transformedsiatieself
osmotically dehydrated afried chips, while green papaya was made into osmotically citeted

flakes. The fruits were peeled, washed, and cut into various thicknesses: 2mm, 4mm, and 6mm for
pineapple and bananas, and 4mm, 6mm, and 8mm for papaya. Osmotic dehydration involved sugar
solutions of varying concentrationsO®, 30%, and 40% for pineapple and bananas; 30%, 40%, and
50% for papaya). The study assessed heat and mass transfer kinetics, along with nutritional and sensory
evaluations.
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Results and DscussionsThe study focused on preparing osmotic dehydrateftied pineapple chips,
identifying a 30% sugar solution as optimal for sensory attributes. Pineapple slices of varying

thicknesses (2mm, 4mm, 6mm) were treated with the sugar solution, dried -fretlat temperatures

of 100

110

and 120

Resul ts

indicated

t hat

(Fig 1), while increasing temperature led to a decrease in protein content, vitamin C, and pH levels,
alongside an increase in ash, fat, and crude fiber. The frying rate was affected by both air temperature
and slice thickness, with thicker samples requiring longendryimes(Fig 2). The activation energy
was highest for the 2mm thickness at 9.015 kcal/mole. Two packaging materials, HDPE and PET, were
tested for their impact on the physicochemical properties of the chips. Vitamin C and pH levels
decreased more in PEfan in HDPE, which also provided better stability for color parameters during

a 2kday storage period. The study concluded that osmotic solution concentration and slice thickness
significantly affect the properties of dehydrated products, with HDPE pexkaigelding the best
quality for both pineapple and papaya flakes.

Conclusion: In conclusion, the study highlights the critical role of osmotic solution concentration and
slice thickness in enhancing the quality offaied pineapple chips, with HDPE packaging proving
superior for maintaining sensory attributes. These findings thevevay for further advancements in
dehydrated fruit products in th&“%earactivities

o %2

120°C 3 mm thick

‘ Fig.1 Air fried Banana chips
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Fig 2. Kinetic behavior of the air fried pineapple chips prepared with 30% osmotic sugar

solution

Project Code and Title: TF 107-C/23: Insecticide Resistance and Resurgence
Management of TungroDisseminating Green LeafhopperNephotettix virescengDistant)

Implementing Organization: Bangladesh Rice Research Institute

Component Organization: None

Principal Investigator: Dr. Md. Nazmul Bari, BRRI
Location(s): BRRI, Gazipur, Cumilla and Rangpur region

Budget: 35.00 (lakh)

Duration: 24 May 2023 to 23 May 20286 months
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Introduction: The green leafhopper (GLH)Nephotettix virescens(Distant) (Homoptera
Cicadellidae), is a major insect vector responsible for transmitting rice tungro disease. Since the mid
1960s, GLH has been considered a significant pest in Bangladesh (Islam and Catling, 2012). Regions
such as Cumilla, Rangpur, Sylhet, Mymensingh, @ga&tm, and Barishal are particularly vulnerable

due to frequent infestations and substantial yield losses. Tungro outbreaks occur every two to three
years, severely impacting rice production (BBC, 2021). The disease is especially problematic in the
Aus, T.Aman, and Boro seasons. Farmers rely heavily on pesticides, but increasing resistance has led
to reduced effectiveness and higher control costs (Yu et al., 2012; Bao et al., 2016; Matsumura et al.,
2018).

Objective: Investigate GLH insecticide resistance, assess natural enemies in management, verify hand
net control effectiveness, and evaluate GLH and natural enemy populations in hotspots.

Materials and Methods: Surveys were conducted in Cumibimd Rangpur regions during Aus, T.
Aman 2023, and Boro 20234 to

120 -

monitor GLH and natural enemies i Dursban 20 EC
@24 hrm48 hr 272 hr

rice seedbeds and fields. Data weqqg
collected using rectangular and rour &
sweep nets at five locations in eac
region. GLH populations were mass
reared for over 15 generations in BRF
net haises using potted BR3 plant
maintained under controlled condition
Eggs were laid by gravid females ar
nymphs were reared to adulthood ,
supply consistent test populations. S Control 200 400 800 1600 3200
insecticide groups (Carbamat ppm  ppm  ppm ppm  ppm
Organoosphate, Neonicotinoids éRD3 .

Nereistoxin analogue, IGR, an oncentration
Organophosphate + Pyrethroids) werg
tested following IRAC method 005.
Treated seedlings were exposed to GLm
nymphs, and mortality was recorded at724¢hours postreatment.

o ®lorBlity e o

Fig. 1. Mortality rateof GLH in agreenhouse
population after the application of Dursban 20EC.

Results and DiscussionField surveys conducted in Cumilla and Rangpur across the Aus, T. Aman,
and Boro seasons revealed distinct patterns in GLH and natural enemy populations. Approximately
1,400 GLH populations were collected and used for rearing and further experiment$a Exinililited

lower abundance and diversity
natural enemies compared #24 hr m48 hr =72 ht Nitro 505
Rangpur, where various predator |, . EC
species including ladybird beetleg
spiders, longhorned grasshoppers
damsel flies, and dragonfliegere G
frequently obsena This variation | 560 1
suggests that ecological factors ar
cropping practices influence predat¢ ~ 20 4
presence and pest resurgent | e
Insecticide susceptibility tests usin
six chemical groups showed varie
efficacy (data not shown)Dursban
20 EC shows effectiveness again-
GLH, even at higher dosey Fig. 2 Mortality rate (%) of GLH in a greenhouse populatior
suggesting potential insecticid after the application of Nitro 505 EC
resistance. Mortality rates increase

with concentration and exposure time, peaking at 3200 ppm after 72 hours (Fig 1). Environmental
impacts necessitate adherence to recommended dosaédiy.

Control 4 ppm 16 ppm 500 ppm(RD

Concentration
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In contrast, Nitro 505 EC demonstrates high efficacy against GLH, achieving over 90% mortality at 32
ppm and 500 ppm within 72 hours, indicating a strong-dase timedependent response for rapid pest
control. Other insecticides like Cartap 50 SP, CanfitD WG, and Award 40 SC also proved effective

at standard doses, making them viable options for GLH management.

Photo 1: IRAC Susceptible Test Metho#hoto 2:Sweep netting method of collecting GL

Conclusion: These findings highlight the urgent need for integrated pest management strategies that
consider ecological balance, minimize resistance development, and incorporate biological control
agents for sustainable GLH suppression.

Project code and Title: TF 108C/23. Integrated Management of Arthropod Pests of
Malta and Dragon Fruit Crops in Madhupur Tract of Bangladesh

Implementing organization: Gazipur Agricultural University, Gazipur, Bangladesh
Principal Investigator: Prof. Dr. Md. Ruhul Amin, Department of Entomology, GAU
Location(s): Madhupur, Dhanbari and Ghatail Upazila of Tangail district, Bangladesh
Budget: TK 29.904Lakh

Duration: From 24 May 2023 to 23 May 20286 months)

Introduction : Farmers of théladhupur tractare not well updated with the modern production
technologies, and arthropod pest management of Malta and Dragon fruits, because due attention has
not been paid in this regioBue tolack of information and knowledge on insect and mite pests,

Malta and Dragon fruit growers of Madhupur tract are solely relied on highly toxic pesticides to
overcome the pest problemidow-a-days, consciousness among the consumers have arisen for getting
safe and nutritious food. As a result, cultivation of fruit crops widlicjous use of pesticides is highly
encouraged.

Objective: To increase productivity of Malta and Dragon fruits by enhancing the knowledge of the
farmers and giving reasonable supports to them.

Materials and Methods The current project is implementing throyggriodic survey and monitoring,

and consultation with scientists, extension workers and farfising program has been arranged at

the beginning of the project year at Madhupur upazila, Tangail. The selected farmers (30 persons)
participated in the training program for acquiring knowledge on identification of arthropod pests
(insects and mites),atural enemies of the pests (predators and parasitoids), pollinator insects and
integrated pst management. The farmers who attended the training program realized modern
production and protection technologies, and appropriate use of agrochemicals, are directly contributing
to the safe fruits production substantially.

Results and DiscussionThirty selected farmers were trained on the identification of arthropod pests
(insects and mites), natural enemies of the pests (predators and parasitoids), pollinator insects, and
integrated pest management. A total of 33 species of arthropods weréiedentthin the Malta
ecosystem. Of these, 6 species were classified as major pests, 7 species as minor pests, 6 species as
predators, 2 species as pollinators, and 12 species as casual visitors. Scale insect, mealy bug, Asian
psyllid, lemon butterfly, leaf miner and citrus mite were found as major arthropod pests in the Malta
ecosystem (Table 1). The rank abundance of the harboured arthropods showed that the major pest,
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namely the scale insect, occupied the highest rank with 25.1% abundance. The other major arthropods
viz, citrus mite, Asian psyllid, mealy bug, leaf miner and lemon butterfly showed 11.6%, 11.4%, 9.4%,
3.7% and 0.2% abundances, respectively (Fig. 1uhiark borer, root weevil, lace wing, carpenter

bee, cabbage butterfly and hpglm beetle depicted the lowest rank with 0.2% abundance individually.

Tablel. Encountered insect and mite species and their harbored categories in Malta fruit crofis
Madhupur tract of Bangladesh
Category Species
Major pests Scale insecAnoidiella aurantia Hemiptera: Coccidae)
Mealy bugsPlanococcus citrilfdemiptera: Pseudococcidae)
Asian psyllidDiaphornia citri (Hemiptera: Psyllidae)
Leaf minerPhyllocnistis citrella Lepidoptera: Gracillariidae)
Lemmon butterflyPapilio demoleusl(epidoptera: Papilionidae)
Citrus mitePhyllocoptruta oleivoraAcarina: Eriophyidae)
Minor pests Aphid Toxoptera citricida Hemiptera: Aphidoidae)
Citrus bark borePrays endocarpaoleoptera: Cerambycidae)
Root weevilDiaprepes abbreviatespleoptera: Curculionidare)
White fly Dialeurodes citri Hemiptera: Aleyrodidae)
Fruit flies Bactrocera dorsalisDiptera: Tephritidae)
Epilachna beetl&pilachnal2-punctata (Coleoptera: Coccinellidae)
Squash bud\nasa tristiq Hemiptera: Coreidae)
Predators Ladybird beetleCoccinella septempunctat€dleoptera: Coccinellidae)
Syrphid fly Spaerophoria philanthu(ptera: Syrphidae)
LacewingCrysoperla carneaNeuroptera: Crysopidae)
Ground beetléromecognathus laevissimusdleoptera: Carabidae)
Mirid bug Helopeltissp.( Hemiptera: Miridae)
Leaffooted bug_eptoglossus phyllopusiémiptera: Coreidae)
Pollinators Honey beed\pis spp(Hymenoptera: Apidae)
Carpenter beelalictus sp(Hymenoptera: Apidae)
Casual visitors | Green leaf hoppeCicadella viridis Homoptera Cicadellidae)
Green stink budNezara viridula(Hemiptera: Pentatomidae)
Flea beetld’hyllotreta CruciferagColeoptera: Chrysomelidae)
Ant Camoponotus compressf{tidymenoptera: Formicidae)
House flyMusca domesticéDiptera: Muscidae)
Cabbage butterflpieris brassicaglLepidoptera: Pieridae)
Sulphur butterflyPhoebis sennag epidoptera: Pieridae)
Black antLasius nigerl Hymenoptera: Formicidae)
Red antMyrmica rubra(Hymenoptera: Formicidae)
MosquitoesAnophelespp. (Diptera: Culicidae)
Grasshoppeschistocerca American®¢thoptera: Acrididae)
Hog-palm beetldPodontia quatuordecimpuncta{&€oleopteraChrysomelidae)

30
25 Fig. 1. Rank abundance curve of the encountered arthropd
20 of Malta ecosystem at Madhupur tract of Tangail.
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Conclusion Identifying 33 arthropod species in
Malta is vital for improving integrated pes
management. Training farmers to recognize pests m
beneficial insects supports agroecosystem stabi b
and aligns with climateesilient agriculture
principles. Additional fading for training and
research on arthropod species could further enh
sustainable agricultural practices.

= |

i| Photo 1: Collection, identification and preservation
arthronod species.

Project Code and Title: TF 109-C/23: Title: Development of processing, preservation
and marketing techniques for value addition of major spices crops

Implementing Organization: Spices Research Centre (SRC), BARI, Shibgonj, Bogura
Component Organization:None

Principal Investigator: Dr. Md. Masud Alam, Principal Scientific Officer, SRC, BARI, Shibgonj,
Bogura

Location: SRC, Shibgonj, Bogura, BARI, Gazipur, Bandarban

Budget: Tk. 30.11 lakh

Duration: From 24 May, 2023 to 23 May, 2026 (36 Months)

Introduction: Onion, garlic, ginger, and chili are essential spices in Bangladesh, often leading to
surplus during harvest seasons, which subsequently drives down market prices and negatively impacts
farmers. Inadequate storage facilities contribute to significanthaosest losses, estimated between
20-40% according to the BARI Annual Report of 2020, primarily due to respiration, transpiration, and
microbial activity. Notably, BARI summer onion, ginger, and green chili can only be stored for up to
15 days at ambienemperatures. With annual import costs exceeding a thousand crore taka for these
spices, developing efficient processing methods for surplus crops could significantly reduce waste,
ensure fair prices for farmers, and encourage increased production afrepise

Obijective: The project aims to enhance major spice crops by saddédion, ensuring their quality and
stability, and promoting effective packaging and training for successful market integration.

Materials and Methods: The research works were conducted at the laboratory of Spices Research
Center (SRC) under Bangladesh Agricultural Research Institute (BARI), Bagwaation of the study

were SRCBogurg Gazipur and Bandarbon

Methodologies followed:

15t experiment
1. Optimization of processing parameters for onion and garlic paste separately
2. Standardization of packaging and storage temperature on quality and shelf life of onion paste
The onion and garlic pastes was prepared by blending sliced onion in a blender/crusher using 100 ml
water per kg of sliced onion and garlic.
Treatments:
a) Tl- spice paste with 10% salt + 1% citric acid + 1000ppm sodium benzoate

b) T2- Spice paste with 10% salt + 1% citric acid + 1000ppm potassium metabisulphite
c) T3- Spicepaste with 1% citric acid and
d) T4- Spice paste was collected from local market.

Data were recorded on pH, TSS, colour, flavor, texture, overall acceptability, shetblifgposition
analysis and microbiological study.

2" experiment
Onion and garlic pastegere treated separately in three ways:
a) Ti- Glass container at room temperature-8256C)
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b) T.- Glass container at refrigerated temperaturé C)0
c) Ts- Plastic container (Food grade)/Foil packet at room temperatw@X2Z5 and
d) T Plastic container (Food grade)/Foil packet at refrigerated temperati@)(10

Data were collected on Paste' @ididity, TSS, sensory evaluation, shelf life, composition analysis and
microbiological studyThe acceptability of developed onion and garlic products was evaluated by taste
testing panel using-2 hedonic scale (Pawetral, 2011). CDR design with 15 replications of the
experiment was followed.

Results and Discussion:

The shelf life of onion and garlic pastes was assessed under room/amhi80f(5and refrigerated
(7110°C) conditions using various preservation treatments and packaging materials. The results are
summarized in Table 1.

Onion Paste

Preservative EffectivenessTreatments incorporating preservativesdid T,) significantly extended

shelf life. T, (10% NaCl + 1% citric acid + 1000 ppm potassium metabisulfite) achieved the longest
shelf life of 270 days in glass bottles under ambient conditions, outperformifiti sodium
metabisulfite) which reached 180 days.

Packaging Influence Glass bottles consistently provided better preservation than plastic pots,
particularly under ambient conditions. For instanceshbwed a 12@lay increase in shelf life in glass
compared to plastic.

Refrigeration Benefit: Refrigerated storage enhanced shelf life across all treatme((t8s Titric acid
only) improved from 75 days (glass, ambient) to 150 days (glass, refrigerated).

Commercial Comparison The purchased onion pasta)@xhibited lower shelf life (60 days in plastic
at room temperature and 90 days under refrigeration), indicating inferior preservation compared to T
and T.

Garlic Paste

Preservation Trends Similar to onion paste, T1 and T2 yielded the highest shelf life. T2 reached 210
days at room temperature in glass bottles, while both T1 and T2 maintained 270 days under
refrigeration.

Table 1: Shelf life (days) of onion and garlic pastesder room/ambient and refrigerated

Temperature
Onion paste Room/Ambient temperature Refrigerated temperature
(25-30°C) (7-10°C)

Glass Bottle Plastic Pot Glass Bottle Plastic Pot
T1-10% NaCl + 1% CA+1000 ppm hN&.Os 180 180 270 270
T2-10% NaCl + 1% CA+1000 ppm KMS 270 150 270 270
T31% CA 75 60 150 120
T4~ Purchased onion paste (From Dhaka S - 60 - 90
Shop)
Garlic Paste
T1-10% NaCl + 1% CA+1000 ppm N&.Os 180 180 270 270
T»-10% NaCl + 1% CA+1000 ppm KMS 210 150 270 270
T31% CA 60 60 120 120
T4~ Purchased onion paste (From Dhaka St - 60 - 90
Shop)
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Fia. 2: Onion and aarlic nastes after 08 month (240 davRefiaeratedemnerature (RIT)

Conclusion:Oni on and garlic pastes treated with salt,
showed significantly extended shelf life, especially in glass bottles and under refrigeration. T2 was most
effective. Commercial samples had shorter shelf life,llgting the need for improved preservation
methods and packaging to enhance product stability.

Project Code and Title: TF 112C/23. Integrated management of rugose spiralling
whitefly in coconut.

Implementing organization: Bangladesh Agricultural Research Institute (BARI), Gazipur
Component organization:

Principal Investigator: Dr. Nirmal Kumar DuttaChief ScientificOfficer & Head

Entomology Division, BARI, Gazipur

Location(s): Barishal, Jashore & Gazipu(Natural enemy survey and collection to be done across the
country)

Budget: Tk. 30.00 Lakh

Duration: May 2023 to April 2026 (36 months)

Introduction : Bangladesh, characterized by its tropical climate and high humidity, facilitates free trade
and the movement of agricultural goods. However, this environment also makes the country susceptible
to invasive pests. One such pest, the rugose spiralling whiEW), was first identified in May 2019

on coconut plants in the Jashore region. This pest has been found on 61 different host plants, with
coconut being the most severely affected. In light of these challenges, a project was initiated to develop
and pranote sustainable management strategies for controlling the rugose spiralling whitefly in coconut
cultivation.

Objective: To develop and promote a sustainable integrated management package to combat the rugose
spiralling whitefly affecting coconut.
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Materials and Methods A field survey was carried out across the districts of Gazipur, Barishal,
Patuakhali, Jashore, Satkhira, Bogura, Rangpur, and Noakhali from September 2023 to March 2024 to
evaluate the prevalence of natural enemies of pests. Concurrently, field expenwearentenducted at

RARS in Jashore and Barishal to assess the effectiveness of variqestidides against the rugose
spiraling whitefly infesting coconuts. Heavily infested coconut leaves were collected and analyzed in
the IPM lad at BARI in Gazipur, where the rates of parasitism and adult emergence of nymphal
parasitoids were recorded. Additionally, research focused on redgkedsecticides, insect growth
regulators, and microbial biopesticides targeting the same pest.

Results and DiscussionTwo types of parasitoids were discovered attacking RSW nymphs in the
examined regions, identified as Encarsia guadeloupae Viggiani and Encarsia dispersa Fidddzek.
surveillance across eight agricultural zones in Bangladesh revealed significant variation in

parasitization rates of target pests. The highest mean parasitifatbo6 . 47 N 1. 6 4 %) ar
emergence ( 20s récbrdel iBarisdaBl63elyfollowed by Jashoré 21 . 73 N 1. 23
17.83 N 0.88%). I n contrast, Rangpur exhibited -
(7.87 N 0.76%), suggesting r edu c eModemta toaldsght oi d |

emergence rates in Bogura (13.99%) and Noakhali (13.37%) suggest favorable ecological compatibility
despite slightly lower parasitization, indicating potential for scaling targeted biocdwatwa@r standard

error of each mean vale indicating relatively tight confidence around this estimate dunsisiecd
sampling.Coefficients of variation remained below 10% for both indicators, ensuring consistency and
reliability in sampling.Field experiments identified bioclean 5% SL-lffhonene) as a promising
biopesticide against rugose spiralling whitefly in coconut. Insecticides Imunit 15 SC and Gladius 10 SC
also showed effectiveness. Microbial biopesticides demonstrated moderatey é§264%) (data not
shown). These findings will inform the development of an Integrated Pest Management (IPM) package
in the project's second year.

Fig. 01: Collection of rugose spiralling whitefly Fig. 02: Field view of evaluaton trial of reduced
samples from coconut plants risk insecticides against rugose spiralling white

Tablel Location wise parasitization (%) and adult emergence (%) of nymphal
parasitoids of rugose spiraling whitefly during September 2023 to March 2024

Location Percent Parasitization Percent Parasitiod adult emergence
(Mean +SE) (Mean +SE)

Gazipur 14.64 + 1.65d 9.02 + 1.01de
Noakhali 20.02 + 1.49bc 13.37 + 1.04bc
Rangpur 9.8 £0.9e 7.87 £0.76e
Satkhira 13.94 + 2.01d 10.98 + 0.82cd
Bogura 17.33+1.57H 13.99 + 0.99b
Jashore 21.73+1.23ab 17.83 £ 0.88a
Barishal 26.47 + 1.64a 20.05+0.43a

Patuakhali 16.69 + 1.40cd 11.44 +0.74cd
CV (%) 9.78 8.09

NB: Means having same letter(s) in a column did not differ significantly by (F5D0.05). Data were
transfor med fsquar aontraosiotmed neans averpresentedANOV A
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Conclusion: The study highlights significant regional variations in parasitoid effectiveness against
RSW nymphs, emphasizing the potential for targeted biocontrol strategies and the development of an
Integrated Pest Management package in Bangladesh. The result plsasi®s the necessity for
additional funding to improve pest control initiatives in Bangladesh.

Project Code and Title: TF 112-C/23. Bio-ecology and morphemolecular
characterization of rugose spiralling whitefly and evaluation of some new generation
insecticides against this insect under laboratory condition.

Implementing Organization: Department of Entomology, Bangladesh Agricultural University,
Mymensingh

Component organization None
Principal Investigator: Professor Dr. Gopal Das, BAU

Location (s). Bio-ecology study:BAU Mymensingh,Population incidence and relationship with
weather parameters: Mymensingh, Natore and Sreemangal

Budget: TK. 25.0 Lakh

Project duration: 24 May, 2023 to 23 May, 2026 (36 months)

Introduction: The rugose spiralling whitefly (RSWeurodicus rugioperculatus an invasive insect

pest that was first identified in Bangladesh in 2019 in Jashore. In 2020, we conducted a baseline survey
study across the country and identified 61 host plaitke insect. Despite the increasing prevalence

of this insect, there remains a significant knowledge gap regarding its ecological interactions and
management strategiekhe study examines the béxology and morphmolecular traits of th&SW

and evaluates the effectiveness of ngeneration insecticides against this pest in a lab segtting
Understanding the rugose spiraling whitefly's biological traits and resistance mechanisms is vital for
improving insecticide applications, enhancing pest control, and minimizing agricultural losses,
necessitating further research.

Objective: To study the host preference of RSW,-bimlogy and relationship between weather
parameters and prevalence of RSW populations.

Materials and methods: Host preference study was conductedfounr coconut varietiessiz: DJ
Sompurna, Siam Bly&iam GreenBangladesh Tall as well as 8anana and Guava. Amx 3 mx 3

sized net house was used to conduct this study. To know the most preferred host plant, number of adult
whiteflies/5 cni leaf area, number of spirals/10 €heaf area and mean numbers of eggs/spiral were
counted. Fecundity, incubation period, different nymphal instars duration and total life cycle duration
was counted on host plantglorphometric measures of eggs, nymphs and adults of RSW on six
different hostplants were also done. Effect of high temperature (e.g. >35°C) on the growth and
development and total lfeycle duration of RSW was also studied under controlled temperature
(incubator) condition.

Results and Dscussion:

The study identified DJ Sompurna as the most preferred host for RSW, with a life cycle completion
time of 37.6 days. Guava was the least preferred, taking 45.4 days. Banana ranked second after coconut,
with a life cycle duration of 41.8 days. DJ Sompursa aupported the highest growth and development

of RSW stages compared to other host pléitsaller SEM indicates more confidence that the sample
mean is close to the true population meassAown inFig 1, theMaximum temperature and relative
humidity showed a significant positive correlation with RSW population {flgre In contrast, egg

spiral formation and whitefly abundance declined sharply when temperatures reached or exceeded
40°C. Rainfall, meanwhile, exhibited a negative correlation with RStMémce. These trends are

clearly illustrated in Fig. 2, which visually reinforces the climatic thresholds influencing pest dynamics.
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Table-1: Life cycle of rugose spirallingwhitefly on host plants under room temperature
condition (Temperature: 28.5+ 0.21°C, Relative Humidity: 78.3+ 1.4%)

Number of adult/egg spirals/Temp/RH
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0

Mymensingh

N

600

500

400

300

200

Total rainfall (mm)

100

Parameters Duration: Days (Mean + SEM)
Coconut Coconut Coconut Coconut DJ Banana Guava
Native Siam Blue | Siam Green| Sompurna

Egg laying period 2.60+£0.24| 240+0.24| 2.20£0.37| 2.20£0.37 | 2.20+£0.32| 2.40+£0.21
Incubation period 740+0.24| 7.00+£0.31| 7.00+0.31| 760+£0.24 | 8.00+£0.31| 8.60+0.24
1stnymphal instar 540+0.24| 520+ 0.20| 5.40+0.24| 540+£0.24 | 560%+0.21| 6.60+£0.22
2" nymphal instar 520+£0.20| 6.00+0.31| 540x0.24| 560+£0.24| 6.40£0.24| 7.20x0.37
3 nymphal instar 580+0.20| 6.20+0.48| 6.00+0.31| 560+£0.24| 7.20+0.20| 7.80+0.20
4" nymphal instar 6.80+0.37| 7.00+0.31| 7.20+0.37| 6.80+£0.20| 7.80+0.37| 8.60+0.24
Egg-Nymph duration| 30.6 +0.40 | 31.4+0.24| 31.0+£0.63| 31.0+£0.70| 35.2+0.63| 38.8 £ 0.37
Male longevity 480+£0.37| 400+£0.31| 400+£0.31| 400+£0.31| 3.60£0.24| 4.00x0.31
Female longevity 7.80+0.37| 6.80+0.37| 7.30+0.24| 6.60+£0.40| 6.60+0.20| 6.60+0.24
Life cycle (Female) | 38.4+0.67 | 38.2+0.48 38.3+0.50 | 37.6 £ 0.92 | 41.8 + 0.80 [JASMHI0/60)

S 038 (P o oo 0 0F (L O0F 0 o o, ¢® <P ¢ 8 D Qe
I e P e e T e e T O T o et e *-“‘:5 LN o

Data collection period
--MaxT -e-MinT -e-AvgT -e-RH% -e=TRF(mm)

= Adult Spiral

Fig.1: Number of adult and egg of spiral roggos whitegéyr leafletof coconut (June/2023 to May/2024).
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Date with Temperature
stages

35°C 40°C

27-03-2024
(Laid eggs)

03-04-2024
(Just before
hatching)

10-04-2024
(1*tinstar)
(Crawler)

16-04-2024
(2" instar)

22-04-2024
(3" instar)

27-04-2024
(4™ instar)

02-05-2024
(Adult)

’ Juawdo|aA3p pue yimo.s oN |

Fig.1: Survivability of eggs and growth & development of rugose spiralling whitefly under different

Fig 2. Temperature-dependent growth patterns of RSW, including complete development at 30°C and 35°C and
arrested progression at 40°C

Conclusion: Understanding the hoglependent variation in the life cycle of rugose spiralling whitefly
highlights the importance of selecting suitable host plants for effective management strategies. Future
research should focus on integrating these findings withheealtata to optimize control measures
across diverse agroecological zones.

Project Code and Title: TF114 C/23: Enhancement of Crop Productivity in the Char
lands Through Climate Resilient Farming

Implementing Organization: On-Farm Research Division, BARI, Gazipur

Component Organization: Regional Agricultural Research Station, BARI, Jamalpur.
Coordinator: Dr. Md. Mazharul Anwar, Chief Scientific Officer, @farm Research Division, BARI,
Gazipur.

Principal Investigator (OFRD, BARI part): Dr. Md. Robiul Alam, Principal Scientific Officer, Gn
Farm Research Division, BARI, Gazipur.

Principal Investigator RARS, BARI, Jamalpur part): Dr. Md. Monjurul Kadir, Chief Scientific
Officer, RARS, BARI, Jamalpur.

Location(s): FulchariChar of Gaibandha, Khatiamari ChBiogura CharBelgachhaJamalpur Char
Basalia Tangail, Char ThetraikKurigram NaobhangaiChar and Char Belgachhdamalpur Char
Sadipur Pabna and Naduar char/Moukurir ¢iRajbari.

Budget: Tk. 79.992 lakh

Duration: May 24, 2023 to May 23, 20286 months)

Introduction: Char is characterized by a unique social and hgdroeronmental situation. The char
regions of the Brahmaputra, Jamuna, and Padma basins each provide slightly different prospects for
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agriculture. The regions exhibit a notable lack of crop diversity, primarily characterized by the
prevalence of traditional varieties. This limited diversity, along with an unplanned production system,
contributes to poocrop productivity In addition, farmers have lae#t knowledge regarding the
production and preservation of sedéading to a prevalent issue of seed adulteration when purchasing
from the local market Addressing these issues throughining and improved farming techniques
could lead to more sustainable agricultural practices, ultimately boosting productivity and resilience in
the face of climate change.

Objective: To improve crop yield by introducing higlalue crops via a farméed quality seed system.

Materials and Methods: The project was executed by the -Barm Research Division (OFRD),
Bangladesh Agricultural Research Institute (BARI), and the Regional Agricultural Research Station
(RARS), BARI, Jamalpur. OFRD, BARI, carried out activities in Rangpur, Bogura, Gaibandima, Pa
Tangail, and Rajbari, while RARS executed activities in the Jamalpur region. A total of 13 crops,
including pulses, oilseeds, vegetables, tuber crops, spices, and minor cereals, were selected for this
study. Suitable BARHevel@ed crop varieties were selected for the trial. Five cooperative farmers were
chosen for every crop in each location. Farmers were actively involved in the selection of land, crops,
and inputs such as seeds, fertilizers, and pesticides. The OFRD and &&RSdonducted regular

visits to the participating farmers to provide support and gather data for the study.

Results and DiscussionAmong the tested pulse crops BARI Maguexhibited significantly higher
seed yield (ranged from 1.36 to 1.95 thahich was remarkably higher (11, 51 and 64% higher) over
localcultivars of Pabna, Bogura and Gaibandha char, respectively. BARI Khgshnwed higher seed
yield of 1.33 and 1.65 t Hawhich was 5 and 19% higher as compared to local variety at Kurigram and
Tangail char. BARI Khesaf3 showed significantly higher segigtld 1.80 and 1.72 t hlawhich was 21

and 15% higher over local varyedf Tangail and Rajbari char while BARI Khesé&riexhibited 16%
higher seed vyield over local varietf Rajbari char. Regarding the productivity of oilseed crops,
significantly higher seed yieldf 1.85 and 1.53 t haof BARI Sarishal7 showed 74 and 54% higher
over Tori7 at Pabna and Kurigram char. BARI Sariddaalso showed higher seed yieldl.80 and

1.25 t ha which exhibited 62% and 44% higher over Torat the same char locations. In char of
Rajbari, the seed yield of BARI Sarist8 (1.79 t la') and BARI Sarish20 (1.64 t h&) demonstrated

29 and 27% higher over locally adapted variety. Significantly higher seed yield of BARI Chinabadam
8 (1.73, 2.06 and 2.46 t Alrand BARI Chinabadas (1.86, 2.11 and 2.38 t flademonstrated 25

31% and 2139% higher nut yield over local variety at Gaibandha, Tangail and Bogura char,
respectively while BARI Chinabadagshowed 20% higher yield over local variety at Rajbari char.
Binachinabadari0 also performed better with 23%gher nut yield over localariety at Rajbari char.
Among the spices crops BARI Pidzshowed better performance with higher bulb yield (25.20, 16.09,
17.43 and 14.37 t Ha which resulted in 21, 26, 30 and 51% higher bulb yield over locally adapted
variety at Rajbari, Bogura, Kurigram and Gaibandha char. BARIPi&zhibited 20% higher yield

over local variety at Gaibandha char and BARI Kalezirshowed 10% higher yieldsaompared to

local variety at Pabna char. Among the vegetables, the higher yield of BARI Hybrid Mistitumra
(28.05 t ha) and BARI Hybrid Mistikumra2 (25.88 t h&) showed 3351% and 68% higher yield over
local variety at Bogura and Gaibandha char. In char of Bogura commercial hybrid mistikumra-Bankok
1 was also performed better with 30.39 Fraiit yield contributed 42% higher yield over local variety.
The higher root yield of BARI Mistiak12 (29.90 t hd), BARI Mistialu-14 (23.78 t hd) and BARI
Mistialu-17 (28.87 t hd) contributed 65, 73 and 489% higher yield over local variety was recorded

at Bogura and Rajbari char. BARI Ald5 exhibited significantly higher tuber yield (34.47 thavhich

was 26% higher over local variety at Kurigram char. Among the minor cereals, significantly higher
grain yield of BARI BArley6 (ranged from 1.94 to 1.76 tHaand BARI Barley7 (2.10 t h&) was 72

77% and 59% higher as compared to local variety at Gaibandha and Tangail char. BAB2 Glsm
performed better with 77% higher grain yield over control at char location of Tangail. In Jamalpur char
locations, BAR Mash-3, BARI Chinabadanr®, BARI Piaz4, BARI Mistialu-12 and BARI Sarish&0
performed better with the yield of 1.2547, 1.362.46, 15.2217.39, 19.9924.18 and 1.45 t ha
respectively which was 52, 30, 49, 84 and 59% higher over existing local cultivar/variety.

Higher gross return and gross margiere obtained from the improved varieties of pulse, oilseed,
spices, vegetables and minor cereals due to higher yield. Farmers were happy and expressed their
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Tuber yield (hal)

satisfaction with improved varieties across the selected char locations of both components under this

project.

Table 1.Yield and yield contributing charactersSefeet potatwariety atPaturia char of
Kalukhali upazillaRajbari during 20224.

Plant Plant pop.| Root | No of root Weight Root yield
Variety height m2 plant? m root? (g) (t ha?)
(cm)
BARI Misti Alu-14 66.16a 5.25a 4.68ab 24 a 68.35a 23.78 b
BARI Misti Alu-17 82.51a 5.25a 6.57a 33.5a 71.08a 28.87a
Local 78.15a 5.0a 3.72b 19.67a 65.10 15.25¢
CV (%) 28.32 55.70 29.79 50.78 66.59 6.11
40
35 33.92 34.47
30 27.2
25
20
15
10
5
0

BARI Alu-62  BARI Alu-75  BARI Alu-25

Fig. 2.Field Performance obnionvarieties at
Raipur char, Bogura

Fig. 1 Performance of Potato varieties at Kurigram chg

Conclusion: The study indicated that the productivity of improved varieties of pulse, oilseed, spices,
vegetables and minor cereal crops performed better regarding productivity and economic return as
compared to locally adapted cultivars/varieties. The productivifyutde, oilseed, spices, vegetables

and minor cereal crops increased by 5 to 64%, 20 to 74%, 10 to 51%, 26 to 89% and 59 to 77% over
locally cultivated varieties due to inclusion of improved varieties irrespective of char areas. Regarding
the economic beffig higher gross return and gross margin was obtained from the improved varieties

of pulse, oilseed, spices, vegetables and minor cereals due to higher yield. Farmers were happy and
expressed their satisfaction with improved varieties across the chéongaander this project.

Project Code and Title: TF 116-C/23. Establishment of Diseasdree Citrus Sapling
Production System in Bangladesh

Implementing Organization: Bangladesh Agricultural Research Institute, Citrus Research Station,
Jaintapur, Sylhet
Component Organization: None
Principal Investigator: Dr. MHM Borhannuddin Bhuyan, Scientific Officer, Citrus Research Station,
BARI, Jaintapur, Sylhet
Location(s): Citrus Research Station, BARI, Jaintapur, Sylhet
Budget: TK 34.99 Lakhs
Duration: 36 months; from 24/05/2023 to 23/05/2026
Introduction: Citrus fruits stand second after grapes and are cultivated in more than 140 countries. The
production of citrus fruit is increasing in Bangladesh at 5.21% annually. However, fungal, bacterial,
and viral diseases are the major problems that have leddechee of the plants. Besides, the tropical
climate favors a high prevalence of disease vectors. Therefore, producing-tieeakealthy citrus
saplings in- vitro by micrografting for growing mother plants, as well as foundation blagier
controlled screen houses and routine monitoring of diseases, is necessary
Objective: Adapting the shoot tip micrgrafting (STG), standardizing the protocol for disease indexing
and conserving the disease free mother plants under controlled screen house condition.
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Materials and Methods: Rootstocks were gathered from CRS Jaintapur and RHRS, Akbarpur, and
established as mother plants in the net house at Jaintapur. Budstick scions were collected and cultured
in vitro in the lab to produce microshoots, which served as microbuds. Furtheseeds, from the
rootstocks were sown in the lab for multiplication. Migmafting was performed using stereo
microscopes. Data on successful grafts and subsequent scion growth were documented for each
treatment. Rootstocks were culited under three temperature gradients: 20, 25, and 30°C, and three
dark/light cycles: 0/24h, 12/12h, and 8/16h. Two scion cultivars, BARI Kothalad BARI Maltal,

were utilized for in vitro micrebud formation. Micregrafts of BARI Komolal and BARI Mdta-1

were created through in vitro grafting on rootstocks of varying ages.

Results and Discussion:Optimum growth of pummelo seedlings at-28°C in complete darkness
(0/24h D/L) for micregrafting. The finding is consistent with thegvious report®f 21 °C to 27 °C
temperaturewvas effective in vitro morphogenesiéccording to the pevious reports light directly
involves in photosynthestbat supporgrowth and developmentf plants. We prepared some micro
grafts of BARI Komolal and BARI Maltal using in vitro grown root stocks of different ages
however, none were successful. This was likely attributed to a lack of precxionersely, the
survival rate for citrus mickgrafting is quite low, ranging from approximately 5% to 10%; thus,
numerous grafts must be conducted to achieve the necessary quantity of successfrhfitscro

the optimum temperature range of-28°C in complete darkness pron
seedlings, the low survival rate of citrus migmafting highlights the ne
grafting techniques. Future research should focus onmgfihiese methtoe—o—crerree - S
and ultimately increase the viability of miegoafted citrus varieties.

Fig 3. In vitro micro-graft

Project Code with Title: TF117-C/23. Development of simplified hydroponic technology and
validation for commercial cultivation

Implementing Organization: Olericulture Division, Horticulture Research Centre (HRC)
Bangladesh Agricultural Research Institute (BARI), Gazipur
Component Organizationn None

Principal Investigator: Dr. Bahauddin Ahmed, Senior Scientific Officer, Olericulture Division, HRC,
BARI, Gazipur
Locations: a) Olericulture Division, HRC, BARI, Gazipur
b) Regional Agriculture Research Station (RARS), Jashore, c) Rangpur (Farmers Field)
Budget TK. 40.0 Lakh
Duration: May 2023 to April 20236 months)

Introduction : At the Horticulture Research Centre (HRC) of the Bangladesh Agricultural Research
Institute (BARI), simplified hydroponic systems have been developed using locally available materials
for cultivating vegetables in solution culture during winter and in @miobased soilless culture in
summer. Hydroponics, as a managed cultivation method, presents a viable alternative for producing
high-value vegetables and ensuring safe food amidst climate change. Consequently, the Bangladesh
Government hasecognized hydroponics as a specialized agricultural practice to boost national
agricultural productivity. This study aims to develop simplified hydroponic technologies utilizing
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affordable local materials to grow safe and higue vegetables with excellent yield and quality year
round.

Objective: The goal of the proposed project is to develop simplified hydroponic systems for growing
high value, safe and nutrient rich fruits and vegetables throughout the year

Materials and Methods A polyhouse designed for natural ventilation (NVPH) has been constructed
with materials sourced locally. This greenhouse type maintains temperatures below 30°C in the pre
summer and late winter months, facilitating an extended growing season and enebktabhe
production throughout the year.

Results and DiscussionCommercial grade fertilizer produced greater performance compared to
standard solution BARI Hydroponic solutidnAmong the three strength of commercial grade solution,
% and Y2 strength solution produced greater ffesith weight compared to full strength solution.
Therefore¥s and %2 strengttommercial grade solution (under trial) can be standardized through further
experiments. BARI hydroponic solutidhproduced greater fredtuit weightin Deep Water Culture
(DWC) of hydroponic system. In case leafy vegetablesiutrient film techniques (NFTBARI
hydroponic solutiorl also produced greater freskeight but in coco dust based soilless culture
Japanese nutrient solution (Ensttioo) showed better performance.
1 Repair and maintenance of the existing greenhouse of the Olericulture Division, HRC, BARI, and
RARS Jashore were completed for facilitating the experiments.
1 Construct a naturally ventilated poly house (NVPH) at Progressive Farmers Field, Rangpur and
RARS, Jashore for validation trials.

Conclusion: In the coming year, further experiments will standardize the effective % and %2 strength
commercial grade solutions, while ongoing infrastructure improvements will support validation trials
in the newly constructed poly house.

Project Code and Title: TF 118C/23.: Production and Scalingup Jute Seed Production
Technol ogy at Farmersé6 Level

Implementing Organization: Bangladesh Jute Research Institute, Dhaka

Component Organization:None

Principal Investigator: Dr. Md. Babul Hossain, Principal Scientific Officer, Jute Farming
Systems Division (JFSD), BJRI, Dhaka.

Location(s): BJRI, Dhaka;RegionalSubstatiors of BJRI viz:Manikganj; RangpurFaridput

KishoreganjMonirampur, Jashore, and Dinajpur.

Budget: Total: 5000 Lakh
Duration: May, 2023 to June, 20486 months)

Introduction: Jute cultivation in Bangladesh covers an area of 7.44 lakh hectares, producing 15.02 lakh
metric tons. The nation requires between 5,500 and 6,000 metric tons of jute and allied fiber seeds each
year. However, only 20 to 25% of this demand is met throagal Isources, including BADC and
farmers. To lessen dependence on imports and inferior seeds, BJRI has creayediighvarieties

along with seed production technologies. This initiative suggests intercropping, top cutting, and
seedling techniques improve seed production while accommodating winter crops. The project aims

to validate these technologies by conducting field trials and providing training to promote BJRI's high
yielding jute seed production technologies.

Objective: Validating jute seed production technologies, promoting seed production, fostering farmer
networks, and developing a digital platform.

Materials and Methods: Top Cutting, seedling transplanting, seeding techniques with vegetables and
aman rice were adopted to optimize the seed production technologies. Fawwperaiion sought for
field trials and motivation activities (training and field dayhere were six planting methods viz:
a) Pi: One line of Jute/kenaf along the bordemter vegetables or T. aman field
b) P.: Two lines of Jute/kenaht closer spacing along the bordénter vegetablesr T. Aman
field
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c) Ps: One row (1.5 m wide) with five lines of Jute/kenaf (length depending on the land) in
vegetables or T. Aman field
Feld trials, training, workshop, field day fact sheets distribution, etc. were conductedt he f ar mer
field to motivating farmers to grow tossa and kenaf se€dllow lands wereairrilized for seed crops.
Building a local seed networks produce their own jute seeds, reducing reliance on external sources,
and improving the overall quality and availability of seeds for local needs

Results and Discussion

The P1 and P3 methods offered intermediate benefits, balancing jute and T. Aman rice or vegetables
yields but not reaching the economic efficiency of P2. The study suggesta¢hatoppingute with

T. Aman or vegetablesith astrategic planting method, like the tdine spacing approach of P2, can
enhance both crop yields and economic retUfigs 1 and Fig 2, visually reinforce tlatercropping

jute with T. Aman or vegetables can enhance yields and economic returns.

This version improves readability, tightens the phrasing, and adds a bit of narrative flow while keeping
the scientific rigor intact. Would you like a version tailored for extension materials or donor
communications as well?

Thirty-five field trialson three planting methods, P>andPswereconductedn farmers field The yield
performance of the trial highly motivated farmers about the seed prodtestinmlogieof tossa and

kenaf. Two training sessions for farmers were conducted, and three field day days were organized,
successfully reaching a total of 180 farmers to share knowledge about the technology of jute and kenaf
seed production within the T. Aman rice and vegetable ecosyste

Fig. 2: One line tossa seed along the border of ]

Conclusion: In conclusion, while the P2 method demonstrated superior yields, further studies need for
optimizing intercropping strategies to enhance seed production and economic viability for farmers in
diverse ecosystems.

Project Code and Title: TF133SoE/23: Impact Assessment of Satblerant Crop
Varieties developed by NARS Institutes

Implementing Organization: Bangladesh Institute of Nuclear Agriculture (BINA), BAU

Campus, Mymensingh

Component Organizatiornt None

Principal Investigator: Dr. Md. Habibur Rahman, CSO & Head, Agricultural Economics

Division, BINA

Location(s):Sat khi ra, Khulna, Bagherhat, Barguna, Patu
Bazar districts of Bangladesh.

Budget: TK. 40.00 Lakh

Duration: 24 May 2023 to 23 May 20286 months)
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Introduction : Impact assessment of stdterant crop varieties developed by NARS institutes is crucial

for understanding their effectiveness in enhancing agricultural resilience. These varieties are designed
to thrive in saline conditions, which are increasingly prenatue to climate change and poor land
management. Evaluating their performance involves analyzing yield improvements, economic benefits
for farmers, and environmental sustainability. By assessing these factors, stakeholders can make
informed decisions aut the adoption and promotion of these crops, ultimately contributing to food
security and sustainable agricultural practices in affected redgibesefore, a research initiative was
launched to assess the economic benefits for livelihoods.

Objective (s): The study aims to assess economic benefits otadatant crops, farmer livelihoods,
crop productivity, profitability, and policy recommendations.

Materials and Method: The baseline survey on 1000 households was conducted in Noakhali,
Chattogr am, Coxb6s Bazar, Patuakhal i, Bar guna, S
data coll ection, FGD and KI I conduct edanddata No a k h a
analysis is in progress. Collected secondary data from different sources. The study used primary and
secondary data, and statistical analysis was conducted to evaluate the economic benefits and impact on
livelihood of salttolerant crop varieties.

Reallts and Discussion: Salttolerant varieties demonstrated strong return on investment across
multiple crop groups, with BCRs ranging from 1.30 to 2.96. BARI sunfle2vét.96), Sohag (PB1)
(1.99), and BARI sarish&6 (1.86) were the most economically rewarding. Enhanced gdibifiy for

farmers in salingorone zones supports livelihood diversification and local market resilience. The
majority of adopters reside in tghade dwellings and report average annual incomes near Tk. 1.52 lac,
indicating accessibility to lovincome haseholds. Adoption by these demographics highlights the
social equity dimension of sditlerant varietal dissemination. Twelve cropping patterns were
identified, with AusAman-Boro ranking highest in adoption, reflecting robust seasonal fitt@attant
varieties are now embedded within traditional rotations, offering both agroecological resilience and
cropping system flexibility. Persistent constraints in production practices signal the need for targeted
extension services, farmer training, and improweghnology transfer mechanisms. Strategic
engagement by NARS and national extension agencies will be pivotal to sustaining impact and scaling
adoption.

Conclusion: These innovations directly contribute to climate change adaptation in-aéffeted
zones; food and income security for marginal farming communities and alignment with national digital
and agricultural transformation agendas.

Project Code and Title: TF 135-C/23. Nitrogen Use Efficiency of Neem Coated Urea and
Its Effect on Productivity of Rice

Implementing organization: Bangladesh Agricultural University (BAU), Mymensingh
Component Organization: Bangladesh Rice Research Institute (BRRI), Gazipur
Principal Investigator: Prof. Dr. Md. Rashedur Rahman, BAllymensingh

Locations: BAU, Mymensingh and Cumilla regional station, BRRI

Budget: BDT 45.00 Lack

Duration: 26 Dec. 2023 to 25 Dec. 2026 (3®mnthg

Introduction: Bangladesh relies heavily on urea imports, with around 1.66 million tons brought in
during the 20222 period to support rice, wheat, and maize cultivation, costing approximately 3607
crore taka. Farmers often apply excessive urea to enhance crop yieklsphsiderable amount is lost

each season through nitrification, volatilization, and leaching. Coating urea granules with neem oil can
significantly mitigate these losses, as the compounds in neem oil, like epinimbin and azadirachtin, slow
nutrient release and enhance nitrogen use efficiency. This approach not only optimizes nitrogen
absorption for rice plants but also helps reduce greenhouse gas emissions associated with traditional
urea use, addressing both agricultural productivity arvit@nmental concernBherefore, theroject

was undertaken.

Objective: The main Objective is to assess the efficacy and economics of neem coated urea as well as
to quantify the greenhouse gas emission from the rice field of Bangladesh.
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Materials and Methods Only one experiment in each location (BRRI, Cumilla and BAU,
Mymensingh) has been completed in boro season with a view to find out the optimum amount of neem
oil to be coated with urea. In this experiment only BRRI dhan102 was used as test variety. The
treatments and design of the experiment is presented below

0) No urea (control)

(in) 0 ml neem oil/kg urea

(iii) 3 ml neem oil/kg urea

(iv) 5 ml neem oil/lkg urea

(V) 7 ml neem oil/kg urea

(vi) 10 ml neem oil/kg urea

Randomized complete block design (RCBD) was used with three replications. Area of each plot was
15 n?. The data on plant characters were collected from both the location but partial statistical analysis
was done for the data collected from BRRI, Cumilla. The input and analysis is going on for the data
from BAU, Mymensingh

Results and Discussionin the second season of boro, experiments were conducted at BRRI in Cumilla
and BAU in Mymensingh. The analysis of crop characteristics for BRRI, Cumilla is complete and will
be included in the upcoming progress report. Preliminary data shows that agphyimd neem oil per

kg of urea resulted in the highest number of tillers and panicles per square meter, with significant yield
differences among treatments. The lowest grain yield occurred in plots without urea, while the highest
was with 3 ml of neem oil per kg of urea, a trend also seen in straw yield. Data on nitrogen uptake
efficiency and greenhouse gas emissions is still being analyzed.

Conclusion: The findings of the current study indicated that urea coated with neem oil has a notable
impact on the grain yield of rice compared to prilled urea. Although this conclusion is based solely on
data from a single location and one season of the year, &idefoonclusion can be reached upon the
project's completion after conducting several additional experiments.

Project Code and Title: TF 13#C/23: Development of Nano and Microbial Technologies
for Heavy Metal Remediation in SoitPlant System

Implementing Organization: Department of Soil Science, Gazipur Agricultural University (GAU),
Gazipur

Principal Investigator: Prof. Dr. GKM Mustafizur RahmarGAU Gazipur

Location (s). Department of Soil Science, Gazipur Agricultural University (GAU), Salna, Gazipur
1706.

Budget: TK. 49.982 Lakh

Duration: 24-05-2023 to 2305-2026(36 months)

Introduction : The rapid industrial growth has led to increased wastewater and environmental damage
worldwide, including in Bangladesh. Initial studies at Gazipur Agricultural University's Soil Science
department assessed heavy metal accumulation and distributiorutegalbils of Gazipur, along with

arsenic contamination in Faridpur. Other industrial regions like Narayangonj and Sylhet may face
similar heavy metal challenges, but lack thorough research.-blanbar and silicon offer significant
benefits for sustaindd agriculture and environmental remediation due to their enhanced surface area,
adsorption capacity, and soil mobility compared to traditional materials. Furthermore, bacteria are
essential for soil diversity and play a key role in pollution reductioerdfbre, it is crucial to develop

soil and plant management strategies to mitigate heavy metal and arsenic risks in contaminated areas of
Bangladesh.

Objective (s):

The study evaluates the effects of silicon and biochar on contaminated soils in Bangladesh, focusing on
physicochemical properties, heavy metal levels, and microbial diversity to improve soil health and crop
yield.

Materials amd methods

Development of nanoparticlesPreparation and characterization of nano particles of Si and biochar
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Soil sample collection:Soil sample collection from Shaistaganj, Faridpur (sadar), and Sonargaon,
Collected samples were analyzed in the laboratory to identify tolerant bacteria and detecting heavy
metals.Laboratory analysis of sample water carrmed to identify potential nanoadsorbents. We used
GIS tools for sample collectionGIS mapping was use identify spatial variability of tolerant
bacteriaGrid basis soil sample collection from the selected three contaminated sites

Determination of tolerant Bacteria of contaminated soil: The enumeration of bacterial population,
isolation and biochemical characterization in selected soils to identify the dominant and tolerant bacteria
in the contaminated soils

(a) Shaistagan; (b) Faridpur Sadar (c) Sonargaon

Fig: 1 Soil sample collection from the selected three contaminated sites (a) Shaistaganj, (b) Faridpt
and (c) Sonargaon to identify the tolerant bacteria and spatial variably of contamination b
Mapping.

Results and discussions

Soil analysis from Shaistaganj, Faridpur Sadar, and Sonargaon revealed notable variation in pH, texture,
nutrient levels, and heavy metal concentrations. In particular, Cadmium and Nickel levels exceeded
permissible thresholds in several locations, indicgpotential soil contamination and associated
environmental risks (Fig. 2)

a b

Fig 2: Spatial Distribution of (a) Cadmium and (b) Nickel concentration at Sonargaon
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