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Messag

Agriculture provides food security on the one hand, and, on the other, livelihood opportunities and
incomes for a sizeable portion of the people of Bangladesh. It has also been almost the exclusive catalyst
of poverty alleviation and, to date, remains ayvé@nportant driver of sustainable economic
development in the countnBanking on a strong agrarian economy, Bangladesh fared well over

the past decade in developing nfarm economic activities and exportSoday, agriculture
employs around 43% of theornk force and accounts for some 15% of the GDP of Bangladesh.
Agriculture has played an important role in meeting the eligibility criteria for Bangladesh to break free
from the UN Least Developed Countries list and will contribute substantially in adi¢he
Sustainable Development Goals (SDGs), especially SDG2 which mandates ending hunger.

The contemporary story of agriculture in Bangladesh is a story of fast growthpaathcular
accomplishments in all stgectors like crops, fisheries and livestogke country now produces
enough grains, vegetables, fruits, fish and livestock for domestic consumption and even accumulates
some surpluses for exports. At the world level, Bangladesh at present ranks third in the production of
rice, the staple food cromd the traditional source of protein, inland fish, and is one of the top ten
producers of potato, vegetables and fruits like mango, jackfruit and gllagasuccess stories of
agriculture in Bangladesh owe greathythe collective initiatives and effortd agricultural researchers,
extension experts and farmers as well as to congenial Government strategies and policies for agricultural
research and development. The Krishi Gobeshona Foundation (KGF), since its inception in 2007, has
been playing an imponmérole agricultural research and development  in the country, financially and
technically facilitating and sponsoring research, training and extension initiatives and work by the
Bangladesh NARS institutions, universities, DAE, NGOs and privatepeistes, emphasizing need

based quality work. KGF, it is hoped, will continue and strengthen its initiatives and programs in
promoting agricultural research and development in the future contributing to production boosts and
i mprovement o fodsfardincommess 6 | i vel i ho

I am happy to know that, commensurate with one
technology dissemination and uptake, the results and impacts of KGF sponsored agricultural research
and development projects and programs egelarly monitored, recorded and documented in assorted
qguarterly and annual publications, such as, newsletters, technical bulletins, annual reports, etc. Efforts
of KGF colleagues for the publication of the 11th Annual Report-201%ome setbacks owing the

Covid-19 pandemic notwithstanding, deserve praise and appreciation. | hope that agricultural
researchers and extension specialists, social workers and community leaders, government planners and
strategists will find this publication useful as a rese and reference document related to agricultural
research, technology generation and dissemination.

Shaikh Mohammad Bokhtiar, PhD
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KGF”
Executive Director, KGF
N Preface

The present global economic outlook is challenging, yet Bangladesh continues to be the fastest
growing economy in the AsiRacific region, and is seen by international development
agencies as a model for growth even in these trying times. The agricultater of the
country, with great successes in the production of crops, fish and livestock, keeps contributing
significantly to this growth.In the last decade, the Bangladesh agriculture sector has grown
substantially, at a rate of about 3.8%, in spiteleindling arable land area and intensifying natural
adversities like climate change. Research and technology generation, dissemination and implementation
by agricultural scientists, extension specialists and farmers coupled with Government policies targete
at achieving food and nutritional security, sustainable intensification and development of climate
resilient agriculture, as mandated by Vision 2021, have been instrumental in boosting agricultural
production. The&rishi Gobeshona Foundation (KGF), thgbusponsoring and supporting agricultural
research and technology dissemination endeavors of NARS institutions, universities, DAE, NGOs and
private enterprises, has earned itself a niche as a key partner in the agricultural research and
development arend 8angladesh.

The programs and projects sponsored by KGF over the years generated a number of promising
technologies pertaining to crop, livestock and fisheries production in Bangladesh. Of late, KGF has
taken initiatives to expand the horizon of perspectives and actiom®nhance collaboration, both
nationally and internationally, translate data and information into policy and strategy recommendations
for the Government and other stake holders. The Foundation is also emphasizing assertive and visible
measures for teclofogy dissemination and uptake. As a promoter and sponsor of agricultural research
and development in the country, KGF envisages and attempts to play a key role in national agricultural
policy formulation, development of the Eighth Five Year Plan, achiemerof the UN Strategic
Development Goals (SDG), etc. To achieve the desired goal of addressing complex production
constraints and pogtroduction environments in the present day agriculture sector of Bangladesh where
many actors interacting in diverse uss-legal, agrebusiness, trade, consumer demand, media,
marketing, global negotiations, climate change, international and regional linkagesresiovolved,

KGF tries to orient its initiatives and actions in a responsive manner and in proper iarectio

Modern technologies and scientific information are the main drivers of agricultural production in any
country, but in order to actually generate valu
fields and entr epr esnplayansmportanarolkie knewledg® and techrolagy i o
dissemination as well as in enhancing the visibility of KGF as a unique centre for the sponsorship and
patronization of agricultural research and development in Bangladesh. In view of this, KGF has been
regularly publishing annual reports as a useful and effective vehicle of information and knowledge
sharing.This Annual Report, 20220, 11th in the series, presents a brief account of the initiatives,
activities and achievements of KGF during the figear July 2019 to June 2020. Results of research

and development work on crops, fisheries, livestock, agricultural engineering, farming systems,
socioeconomics, agtforestry and enterprise development during this period are documented in the
annual reportStatements of financial progress and audit during the same period are also documented
in this annual report. | gratefully acknowledge the continued guidance and advice of the honorable
members of the General Body and Board of Directors in running thiesadf KGF, and would like to

thank scientists and professionals of all collaborating institutions and organizations including KGF for
their valuable contributions in the project operations and achievements. The efforts of KGF colleagues
who diligently canpiled and edited this annual report are sincerely acknowledged. Scientists, extension
specialists, policy makers, teachers, students and other stakeholders in the agriculture sector of
Bangladesh, | hope, will find this document informative and usefuk Kl@ays appreciates critique,
comments and suggestions from readers.

o~
Jiban Krishna Biswas,PhD
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ACIAR : Australian Center for International Agricultural Research

ADP . Annual Development Program
AEZ : Agro-ecological zone
AIS . Agriculture Information Service
> AWD . Alternate Wetting and Drying
U‘ BARC : Bangladesh Agricultural Research Council
U‘ BARI . Bangladesh Agricultural Research Institute
— BAU . Bangladesh Agricultural University
(D BCR . Benefit cost ratio
< BINA . Bangladesh Institute of Nuclear Agriculture
¢ BKGET : Bangladesh Krishi Gobeshona Endowment Trust
m BLRI . Bangladesh Livestock Research Institute
= Boro . Wetland transplanted rice grown in the winter season in Bangladesh
Pk BR . Basic Research
O BRRI . Bangladesh Rice Research Institute
s BSFIC : Bangladesh Sugar and Food Industries Corporation
2 BSMRAU : Bangabandhu Sheikh Mujibur Rahman Agricultural University
m BSRI . Bangladesh Sugarcrop Research Institute
S CA . Conservation Agriculture
CDB . Cotton Development Board
Q—‘ CEB :  Community Engagement Biosecurity
CEP . Capacity EnhancemeRtrogram
> CElP . Competitive Grants Program
O CGR . Crop Growth Rate
p— CHT : Chittagong Hill Tracts
O CRP :  Commissioned Research Program
b CSO . Chief Scientific Officer
CVASU : Chittagong Veterinary and Animal Science University
'\< DAE :  Department of Agricultural Extension
B DLS : Department of Livestock Services
DoF : Department of Fisheries
22 ED :  Executive Director
FAO . Food and Agriculture Organization of the United Nations
FGD . Focal group discussion
FMD . Foot and moutldisease
GIS :  Geographical information system
GnB . General Body
GO :  Government Organization
GoB . Government of Bangladesh

HARS : Hill Agricultural Research Station




HRC . Horticulture Research Center

HYG : High yield goal
HYV . High Yielding Variety
ICP . International Collaborative Program
KGF . Krishi Gobeshona Foundation
Kl . Key Informant Interview
KSSL . Krishibid Somobay Somity Limited
LAI . Leaf area index
M&E : Monitoring and evaluation >
MAA :  Memorandum and Articles of Association U
MoA : Ministry of Agriculture U
NAR . Net assimilation rate
NARS . National Agricultural Research System (_B
NATP : National Agricultural Technology Project
NGO . Nornrgovernment organization <
OFRD :  On Farm Research Division o~ N
PCR . Project Completion Report QQ—IJ-
PGR . Plant growth regulator —
PRTC . Poultry Research and Training Center O
PSO : Principal ScientificOfficer :
R&D . Research and development
RB . Repeat breeder U)
RCT . Resource conservation technology
RFV : Relative feed value Q.)
RGR . Relative growth rate :
RS :  Remote sensing Q
SAU . Shere-Bangla Agricultural University
SyAU . Sylhet Agricultural University >
SO . Scientific Officer O
SSO . Senior Scientific Officer —
T. Aman . Wetland transplantedce grown in the monsoon season in Banglade O
T. Aus . Wetland transplanted rice grown in the4pmensoon summer season i

Bangladesh 3
TAC . Technical Advisory Committee <
TDN . Total digestible nutrient
TPP . Technology Piloting Program 3
UAO : Upazila Agriculture Officer m
UNDP . United Nations Development Program
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Krishi Gobeshona Foundation
Dedicated to Agricultural
Research and Development

Krishi Gobeshona Foundation (KGF), established in
2007, is an institutional innovation for agricultural
research and development in Bangladesh.

Vision
The vision of KGF is to foster an
enabling environment for promot-
ing quality agricultural research
and capacity enhancement for
sustaining agricultural prod-
uctivity, farm incomes and
food and nutritional
security.

Objectives

Programs and Activities
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Krishi Gobeshona Foundation(KGF)
Annual Report 201920

1. Executive Summary

Established in 2007 under the Companies Act 1999 as a Bangladesh government spongwadid non
autonomous research grant making organization, the Krishi Gobeshona Foundation (KGF) has been
engaged in facildgting and fostering a pluralistic agricultural research environment for public
organizations (NARS institutes, universities, other government and autonomous organizations and
institutions, NGOs and private enterprises of Bangladesh. KGF sponsors anedinesearch and
development work to address existing and emerging issues related to agricultural development and lives
and livelihoods of the farming community in the country. KGF sponsorship of agricultural research and
development work is organized inuio programs: (a) Competitive Grants Program (CGP), (b)
Commissioned Research Program (CRP), (c) Capacity Enhancement Program (CEP), and (d)
International Collaborative Program (ICP). KGF also implements a Technology Piloting Program (TPP)
to accelerate thdissemination and uptake of potentially useful technologies generated by the research
projects.

The Bangladesh Krishi Gobeshona Endowment Trust (BKGET) began funding KGF after the end of
NATP Phasd in 2013. Since then, four public announcements foathard of research grants under

CGP with BKGET funding have been made in 2013, 2015 and-281201819. A total of 60 (14

under CGP 1st call, 19 under CGP 2nd call and 27 under CGP 3rd call) project grants were awarded
following a rigorous selection press by the Technical Advisory Committee (TAC) of KGF. In
addition, 8 basic research projects (BR) were awarded in-281@ BRRI and BARI. Besides, in
between the 3rd and 4th public calls, KGF received 19 proposals from different organizations which
werescreened through the review process as per the KGF Operational Manual. Considering their merit,
TAC recommended 3 projects which were awarded in 2@1#llowing approval by the KGF Board

of Directors. A few more are in the pipeline awaiting a KGF detisio

All of the 14 projects under the 1st call and 7 projects under the 2nd call were successfully completed

and their achievements were highlighted in the previous progress reports. Later, 8 projects under the
2nd call have also been successfully complate2D182019. Besides, all projects awarded under the

3rd call along with the remaining projects of the 2nd call and the unsolicited projects are now at different
stages of implementation, the progresses of which have been highlighted in this annutlrr2pbe

20. Al so, 7 BR projects (one BR project was dis
continuing well as per schedule. The progresses of the 7 ongoing BR projects have been summarized

in this report.

In early March, 2019 KGF made théh4ublic call for submission of full research project proposals
under CGP. In response, 319 project proposals (¢r@pslivestock63, agricultural engineering?,
aquaculture and fisherig), natural resource managemdéBi socioeconomiegl and crossutting
issues44) were received. KGF shortlisted 252 projects for reviews, overviews and selection by KGF
program specialists, TAC members and invited experts in the relevant disciplines. In the process, 72
proposals received interim acceptance for prigatvards and the proponents were invited to present
the proposals for discussion and deliberations by an expert panefivfof the proposals (crogkb,
NRM-11, agricultural engineering, livestock10, fisheriesll, crosscutting3 and socio econoics

3), categorized as (a) acceptable as first track (b) considered for second track acceptability and (c)
rejected due to one or more reasons like poor write up, inconsistency, duplication of or similarity with
ongoing research activities by othev§erescreened out for review by special sidmmittees. Finally,

29 proposals were selected as first track proposals by TAC for executive decision to be taken by the
KGF Board regarding funding and sponsorship.

Projects under the Commissioned Research ProgR®) are designed and developed to address
agricultural production issues in hitherto marginal and underutilized areas of the country which could
otherwise be rendered productive with appropriate technologies and interventions. At present-five long
term CRP projects namelyj) Harnessing the Potential of Hill Agriculture: Enhancing Crop Production

13
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through Sustainable Management of Natural Resources, (i) Modeling Climate Change Impact on
Agriculture and Developing Mitigation and Adoption Strategies t@t&ning Agricultural Production,

(iii) Strengthening Sugarcane Research and development in Chittagong Hill Tracts, (iv) Hill Livestock:
Increasing Livestock Production in the Hills through Better Husbandry, Health Services and Improving
Market Access Thaugh Value and Supply Chain Management, and (v) Development of Upazila Land
Suitability Assessment and Crop Zoning System of Bangladesh are being implemented in CHT and a
few other areas of the country. CRRRas been completed. The first phase of CRRdjegt has been
completed, and there have been suggestions to begin the 2nd phase which would include livestock and
fisheries in addition to crops.

Four projects are presently in progress under the Capacity Enhancement Program (CEP), such as, (a)
CapacityEnhancement of NARS through Agricultural Research Management Information System
(ARMIS) the 1st phase of which ended successfully in 2016, and a KGF grant award for the 2nd phase
has been made this year, (b) Adaptive Trials on Seaweed CultivatiomstaCAreas, (c) Mitigating
Greenhouse Gas Emission from RB&sed Cropping Systems through Efficient Fertilizer and Water
Management, and (d) Skill Development Training for Scientists, Field Veterinarians, Livestock
Workers and Poultry/Dairy Farmers. CiBPhas been completed.

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) Cropping Systelntensification in the Salt Affected Coastal Zones of Bangladesh and
West Bengal, India, (b) Nutrient Management for Diversified Cropping in Bangladesh, and (c)
Incorporating Salt Tolerant Wheat and Pulses into Small Holder Farming Systems in Southern
Bangladesh presently being implemented in collaboration with Murdoch University, Australia and
University of Western Australia funded jointly by KE&GKGET and ACIAR. ICPI has been
completed. In order to expedite dissemination and uptake, KGF pilots promesimologies generated
earlier by CGP projects.

Out of the five pilot projects awarded, one already ended successfully and the remaining four are in
progress. Research institutes, universities, some government organizations, NGOs, private
entrepreneurssuch as, BARI, BRRI, BJRI, BAU, BSMRAU, HSTU, Rajshahi University, CVASU,
Sylhet Agricultural University, National Institute of Biotechnology (NIB), DoF, PUBSS, SUSHILON,
etc. are involved in the implementation of these projects as recipients of KG§. grant

In addition to regular activities like management ofgmng projects, monitoring, reviewing and
evaluation, KGF organized meetings of the Board of Directors and holds research review workshops.
KGF arranged seen (67th to 73rd) Board meetingg2§ith to 33rd) Technical Advisory Committee
(TAC) meetings, one Annual General Meeting (AGM), and 15 project coordination/review workshops
and 15 seminars/meetings attended by local and foreign dignitaries like the Minister for Agriculture,
GOB, Agricultue Secretary and scientists from abroad. Besides, KGF responded to queries from
different bodies like the Parliamentary Standingntnittees, MoA, ADB, IMED, ERDPlanning
Commission and also from KGF Board, through reports or presentations.

In the previousyear (201819), KGF took some novel initiatives opening up new horizons in the
agricultural research and development arena of Bangladesh, such as, (i) Commercialization of
technology for pscaling production of two broiler chicken strains developed at Baid
popularization, dissemination and branding of live and dressed chickens through a pilot project under
the legal framework of a tripartite agreement among BAU, the Inventors and KGF, (ii) Building
international partnership with organizations like APAARhailand), ICIMOD (Nepal), ISCAR (India)

and ICCCAD (Bangladesh) for information, knowledge and technology exchange, (iii) Policy
initiatives to work on policy issues and analysis to provide policy support and guidance to stake holders
in agricultural ESEARCH AND DEVELOPEMNT, entrepreneurship, planning and policy making
and production. KGFO0s efforts in this respect s
data center with a digital data base on 40 years of work on various sectarsulfiag (crops, fisheries,
livestock, etc.), initiation of analysis and policy briefs, assessment of the food grain procurement system
in Bangladesh with implications for policy, assessment of Aus rice production constraints and

14
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opportunities and policyecommendations for ERE (educati@searckextension) coordination, (iv)

Technical support to policy maker&KGF assigned agriculture experts to provide policy support to the
Ministry of Agriculture on technical aspects of the following issues of ndtior@ortance: National

agriculture extension policy 2018, Foreign agricultural investment policyg¢org), Agricultural
mechanization policy (egoing), (iv) Awareness building and technology disseminatiGF

initiated an awareness and technology digeation drive through TV broadcasts, and to expedite this,
signed an MoU with t heide® dipsofhekevam grdjectimcivititen BAag man s 6
fields andinterviews of farmers/scientists/extension workers are recorded and telecasnasizb

episodes titledi KGF Sonal i Dino. Work related to some of
20.

Achievements and highlights of the completed projects antemgntation progress of the ongoing
projects are presented briefly in this annual report for ZW 9 ists of completed and @oing CGP
projects (Call I, Call Il, Call lll and Basic Research) are shown in Annex 1, 2, 3 and 4.

15
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2. Introduction
2.1 Backgrourd

KGF is a grants awarding organization established in 2007 under the Company Act of 1994. It is an
institutional innovation to foster and sustain a competitive environment for public and private
institutions, enterprises and NGOs engaged in agricultasglarch and development in Bangladesh.
KGF creates a common platform, with a pluralistic approach, for interactions, cooperation and
collaboration among the stakeholders in the fields of agricultural technology generation, validation and
dissemination. Thé&oundation also facilitates capacity enhancement through human resources and
infrastructure development. To proceed with its mandate of facilitating quality research, technology
generation and dissemination in the agriculture sector, KGF cultivates amdinsaclose partnership

and collaboration with national and international scientific communities. Financial support for KGF is
provided and sustained by the profits of an endowment fund maintained by the Bangladesh Krishi
Gobeshona Endowment Trust (BKGEIreated by the Government of Bangladesh (GoB) in 2008.

The Foundation functions with autonomy and transparency under the supervision of a Board of
Directors (Board) and a General Body (GnB). The General Body of KGF consists of fifteen members
and the Bard of Directors consists of seven members elected from among the members of GnB. The
GnB members are distinguished personalities from different disciplines of agriculture representing both
public and private sectors of Bangladesh. KGF is closely assbaidte mainstream agricultural
research institutions and organizations in Bangladesh through BARC. The Executive Director,
appointed by the Board, is the Chief Executive of KGF. The Foundation operates various programs
covering crops, livestock, fisheriesiatural resources management, climate change adaptation,
unfavorable ecosystems, commercialization, marketing, value chains and other cross cutting issues.

2.2 Programs of KGF

KGF awards agricultural research and development projects to the most gligifdesionals and
institutions under four programs viz., a) Competitive Grants Program, b) Commissioned Research
Program, c) Capacity Enhancement Program, and d) International Collaborative Program. In addition,
the Foundation implements pilot projectsdan the Technology Piloting Program to disseminate
technologies generated by sponsored research projects.

2.2.1 Competitive Grants Program (CGP)

KGF provides funds and technical support to address location specific, demand driven, multi
disciplinary shortto mediumterm research projects involving public and private sectors through open
circulars inviting proposals related to thematic areas focusing frontier research, safe and nutritious food,
onfarm applied and adaptive research including marketingjcudtyral commercialization,
socioeconomics and value addition. During the process of implementation of CGP projects, it was
realized that, in some cases, the problems to be addressed required prior understanding through basic
research. To address thisncern, the two major NARS institutions of the country, BARI and BRRI,

were asked to submit proposals on basic research for funding from KGF. These projects, related to rice,
potato and sesame, are being implemented under a special program, termed Basih RBR).

2.2.2 Commissioned Research Program (CRP)

Agricultural production in unfavorable ecosystems of Bangladesh is hindered by region specific
problems and constraints. Given the need for harnessing the production potentials of these unfavorable
ecosystems and enhancing their contributions to the national agricultural output, KGF organized a series
of consultation meetings with heads of different research organizations and other relevant stakeholders
and identified a few vulnerable areas of natiomportance like the Chattogram Hill Tracts (CHT),
coastal ecosystem, drougbrone northern and northwestern regions and impact of climate change on
agriculture. Concept notes on these agricultural research and development issues were prepared and
placal before the KGF Technical Advisory Committee (TAC) and, subsequently, before the KGF Board
for consideration. TAC recommended and the KGF Board approved the concept notes and suggested
to include the haor areas in CRP. The concept notes, upon furthertabos with renowned

16
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agricultural experts, were developed into full research proposals prioritizing the research topics and
agenda. Finally, the following five projects were finally approved by TAC and the KGF Board, which
are being implemented in thespective areas and regions by mdisciplinary, multiinstitutional
scientific teams:

(a) Harnessing the potential of hill agriculture: Enhancing crop production through sustainable
management of natural resources

(b) Modeling climate change impact oagriculture and developing mitigation and adaptation
strategies for sustaining agricultural production in Bangladesh

(c) Strengthening sugarcane research and development in the Chattogram Hill Tracts

(d) Hill livestock: Increasing livestock production in tindls through better husbandry, health
service and improving market access through value and supply chain management

(e) Development of upazila land suitability assessment and crop zoning system of Bangladesh

The first phase of timae claRge impactop agdculture dndvdevkleding ng ¢
mitigation and adaptation strategies for sustai
June 2019 and the project outputs were reported in the KGF annual report fek92018 second

phase othe project awaits initiation.

2.2.3 Capacity Enhancement Program (CEP)

KGF arranges shorto mediumterm training programs in relevant areas for capacity enhancement of
scientists from NARS institutions, agricultural universities and NGOs, so thatctre design and
develop research projects to address agricultural problems and implement them independently and
successfully. KGF also provides financial support for capacity building in terms of research
infrastructure and facilities development.

2.2.4 International Collaborative Program (ICP)

KGF explores avenues for undertaking short to medium term collaborative programs threugh co
financing with national and international universities and organizations of the developed countries like
ACIAR/CSIRO (Austalia), NRI (UK),NUFIC (Netherlands), Cornell University (USA), etc.
Collaboration with international agencies plays an important role in improving the quality of
agricultural research and scientific capacity building enhancement in Bangladesh. Resdarclugye
dissemination projects under ICP are designed and implemented jointly by scientists of KGF,
Bangladesh NARS/universities and collaborating overseas counterparts.

2.2.5 Technology Piloting Program (TPP)

Projects under TPP are meant for technoldiggemination to the end users. Important and promising
technologies generated by CGP and other projects having potentials of substantially enhancing
productivity and production in the various ss#ictors of agriculture in Bangladesh are first scrutinized
and their extrapolation domains thoroughly evaluated by a team of experts including desk officers of
KGF through FGDs, Klls, personal consultations and field visits. Selected technologies are then
incorporated into TPP projects for financing and implemigont by KGF in partnership with
DAE/NGOs to promote and foster large scale farmer adoption of the technologies. /

2.3 Grant making process for CGP projects

KGF follows standard procedures for grant making. The greatest share of project funds is d@docated
CGP. The flow chart of the competitive grant making process is shown in Fig. 1.

17
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Steps | Grant Making Process
1 Identification of priority researchable areas/issues in thematic areas of easdctrbof
agriculture by TAC followed by Boarapproval
v
5 Public call by KGF for submission of research proposals on specific researchable
under thematic areas following a prescribed format within one month
| 3. | Screening of the proposals by TAC/KGF professionals following some spaitifida |
v
4 Peer reviews of the responsive proposals (technical, physical, financial and con
' aspects) by expert reviewers following some specific criteria and score sheet (80% s
v
| 5. | Overview and short listing of the reviewed proposgid AC based on qualifying score |
v
6 Appraisal (oral presentation) of the short listed proposals by probable Pls before TA(
' score)
v
[ 7. | Ranking and recommendation of the proposals by TAC for Board approval |
v
3 Issue of award letter to successful Pls for rationalization (technical and financial)
' approved project proposals if needed in consultation with KGF expert professionals
v
9 Signing of MoU (terms and conditions) between KGF and head/authqézedn of the
) implementing organization(s) for implementation of the project

Fig. 1. Flow diagram showing grant making process for CGP projects

2.4 Technical Advisory Committee (TAC)

The Technical Advisory Committee (TAC) plays a key role in trec@ssing and recommending of
research proposals under different programs of KGF. It is an independent body formed by the Board of
Directors drawing members from high reputation and representation from diversified categories. The
tasks the TAC performs ar@ provide strategic guideline ensuring the quality of research and its
relevance to the countries goals and objectives s, ii) reviewing priority researchable areas and select
issues appropriate for calling proposals under KGF funding, iii) recommeadrcesallocation for

CGP projects/programs, iv) identify where new initiatives may be required and v) overview the
proposals reviewed by the peer reviewers and make recommendation to the board.

2.5 Accomplishments during 2012020

This 11th Annual ReportfdKGF which covers activities carried out during the period July 2019 to June
2020. During this period, a total of 57 projects were in operation under different programs related to
crops, livestock and fisheries. A number of institutions were involvethpteimenting the projects.
Sectorwise distribution of the projects under the different programs is shown in Table 1.
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Table 1. Sectorwise distribution of projects under different programs in 201920

Programs Total Sector-wise project
projects (No.)
(No.) Crops Livestock | Fisheries
CGP 2" Call 5 05 00 00
3¢ Call 30 19 07 04
Basic Research | g7 07 00 00
CGP total 42 31 07 04
CRP 04 03 01 00
CEP 04 03 01 00
ICP 03 03 00 00
TPP 04 01 01 02
Grand total 57 41 10 06

2.6 Financialprogress

In the reporting period of 20120, KGF received Tk. 34,50,27,810 from BKGET and the expenditure
made was Tk. 33,06,14,341, i.e., 95.8 % of the funds. Thus, the progress in program implementation,
financewise, was satisfactory.

2.7 Other activities

For the management of @woing projects under different programs, KGF performs regular desk and
field monitoring and evaluation of the projects, arrange review workshops, consultation meetings, etc.
KGF also organized arranged Board meetings, GnBingseaind other consultative group meetings
during the period under report.
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3. Research Highlights

3.1 Crops

3.1.1 Competitive Grants Program (CGP)

i

An improved mechanical seeder developed by BARI was found suitable for planting different
types of crops such as wheat, maize, lentil, mungbean and cowpea under strip tillage and zero
tillage conditions.

Honey, pollen and propolis yields were increasetth wihproved bee boxes and bee stocks in
comparison with traditional methods at three sites of Sirajganj, Gazipur and Shatkhira
(Sundarban area) districtg.he first artificially inseminated queen in the country was
developed.

High-moisture paddy and maizan be dried quickly, in only-6 hrs, using twestage drying
techniques in contrast to conventional drying practices that requi2® hos or longer. One
commercial scale twetage dryer unit with a daily throughput capacity of 14 t in two batches
has leen developed.

Twentythree technologies for crop, livestock and fish production were developed for
integrated cropagroforestrylivestockfish farming inhaorareas. Farm productivity increased
substantially and incomes dfor households practicing iegrated farming were enhanced
from the baseline mark of Tk. 50,854 per farm to Tk. 2,69,577 per farm after interventions.

The modified BARI potato plantdrarvester was found suitable for planting different varieties

of potato. A great advantage of theahanical over manual operations was that the machine
reduced the labor requirement by 90% and the planting cost by 75%. The mechanical harvesting
of potato was also advantageous in terms of labor requirement and costs, saving 60% of the
labor requirementrad 57% of the cost.

A survey of the occurrence of wheat blast, 37 out of 135 fields were identified with the
incidence of wheat blast which was about 27% of the total surveyed fields. Nine suspected
alternative hosts were identified fitagnaporthe oryzapathotypeTriticum (MoT). Thirteen

elite wheat genotypes were found resistant which can be used for the development of blast
resistant lines or varieties. A cocktail of the fungicides Tebuconazole, Trifloxystrobin and
Tricyclazole was proved to be effa@iboth as a preventive and curative measure against wheat
blast. Sprays or soil incorporation of silicon and boron were also found to be effective in
suppressing wheat blast infestation. Gamma irradiation of seeds produced 13 promising blast
resistant what mutants. In collaboration with UK and Canadian researchers, s@apeS

were edited by using CRISPR/Cas9. These transformants are being tested against the MoT
fungus.

A set of agreenvironmental resources gdatabase from image analysis was develope
including digital elevation model, slope map, aspect map, and soil map for a selected upazila.

BARI developed eggplant varieties, BARI Beg8rand BARI Begufil0O, were found to be
superior to the local variety, Volanath in terms of yield and economicngetLikewise, the
BARI hyacinth bean varieties, BARI ShedinBARI Sheerd and BARI Sheeré performed
better than the local local variety, Kartika. BARI Shekmas found to be suitable for growing

as a relay crop with BARI Bege8/BARI Begurl0. Relayig BARI Sheerdl with BARI
Begun8/BARI BegunrlO increased yields and enhanced economic returns by reducing
production costs from those needed for sole crops.

Seven offseason/year round jackfruit germplasm from were identified. Orchards of BARI
developedg c kf ruit varieties have been established
Khagrachari and Narsinghdi).

The BARI developed cropping patterns (CP), Arf@iow-watermelon, T. Amadfiallow-bitter
gourd, T. Amarpotatesesame, T. Amapotatemungpean and T. Amafallow-bottlegourd,
21
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were found to be agreconomically superior to the traditional T. AmEalow-fallow CP in
terms of rice equivalent yield, net income and production efficiency in coastal saline areas.

A solar cabinet dryer was desggh and fabricated by the Farm Machinery and Postharvest
Process Engineering Division, BARI, Gazipur with locally available materials. The dryer was
designed to generate desirable temperature (<45°C) from solar radiation suitable for vegetable
seed dryingPerformance of the solar powered vegetable seed dryer was evaluated with red
amaranth and sweet guard seeds.

A total of 252 rice germplasm/varieties/lines were screened against the rice gall midge (GM).
Ten different groups of germplasm and BRRI varietiese screened. The resistant genotype(s)
were used in breeding programs for hybridization between two parents, and in Rapid
Generation Advance (RGA) studies to develop highding GM resistant line(s)/varieties.
Validation experiments of GM resistantusoes/donors were conducted in GM endemic areas.

French bean, soybean and pea can be introduced in betweedwhtidn FAman rice and
late Boro rice. Introduction of these bean species not only increased the system productivity
and annual economic rehs but also enhanced soil fertility.

A survey revealed that approximately 43.94% of jackfruits, i.e., about 4.5 t go to waste, which
is almost half of the total production. Three vaaggled jackfruit products such as, fresh cut
jackfruit bulb (ripened)fresh cut tender jackfruit and jackfruit jam with good amounts of
nutritional compounds such as, ascorbic acid, carotenoids, total phenols, antioxidants, etc. have
been developed to reduce post harvest losses of jack fruit.

IPM package consisting of hampicking and destruction of infested flower/pods and shoot
along with yellow sticky and sex pheromone traps and weekly insecticide sprays was found to
be a good IPM package for country beans. On the other hand, an integrated disease management
package comising Trichocompost in pit, seed treatment with Bordeux mixture and foliar
spray of Trichdeachate worked well.

Fusarium wilt and gummy stem blight (GSB) are the major diseases of watermelon caused by
the fungal pathogenBusarium oxysporuni. sp. niveum (FON) andDidymella bryoniag
respectively. Isolates of the pathogens showed varying infection abilities.

3.1.2 CGP Basic Research

i

Chloroplast (cp) and cpDNA isolation protocols have been refined for cpDNA isolation for
chloroplast genome sequencioigpotato. Marked variations among the progenies were found

in terms of late blight disease resistance. For developing QTL maps, DNA was extracted from
the populations, work on genotyping is in progress.

Eight rice genotypes have been phenotypiaddiected as blast resistance. One HYV type rice
germplasm has been selected as a blast resistant pure line that can give a 6.0 t/ha yield within
140 days. One advanced line was selected for evaluation in the BRRI Advance Line Adaptive
Research Trial (ALART program for promoting as a blast resistant variety.

Sesame was found to possess adaptive mechanisms at both physiological and biochemical
levels for tolerance of waterlogging implying that there is scope for investigation at the gene
level to discover wierlogging tolerant genes of sesame and develop tolerant varieties.

Following field and molecular screening of 60 wheat lines for different heat tolerant traits, 6
genotypes were identified as potential parents. A distinct breeding design as well &g crossi
plan was established using adaptable local cultivars anw83es were done at RRS, BWMRI,
Gazipur. F1s were collected, processed and stored at 400 C, and F2s were raised from the F1s
of limited crosses.
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3.1.3Commissioned Research Program (CRP)

U Three earthen dams, one culvemimwater retention structure, two rainwater harvesting
reservoirs, and three deep tube wells have been built at different locations under the
Commissioned Research Project (CRF) Agriculture to provide irrigation facities and
potable water for agricultural and domestic uses in the Chattogram Hill Tracts (CHT) districts.
Irrigation scheduling and water requirements of cabbage and tomato were determined.
Delineation of 18 watersheds have been completed and relevantantpsports prepared.

Land management techniques for continuous crop production without fallowing in the jhum
system comprising fertilizer application (N60 P20 K30 S12 or NPK briquette) were developed.
The technique of cultivation of leguminous crops (cemjpyard long bean, country bean, etc.)

as relay crops was developed. Improved management practices for mango and litchi for higher
and quality production in the existing orchards were developed. BARI Kola (BaBaBARI

Malta-1, BARI Dragon Fruitl andRed Lady Papaya showed good prospects for cultivation in
CHT, which need to be piloted. The Modified Khagrachari Model was developed for profitable
homestead production of vegetables such as, BARI -BhiBARI Panikacht2 and BARI
Panikacht6, BARI Lau4, BARI Jharsheen3, etc. Integrated pest management (IPM)
practices to control major insect pests of jhum crops were developed. One row cotton + two
row rice configuration was identified as a viable planting configuration for intercropping.
Improved jhum sytems for rice (cockroo), maize (BH®), cotton (CB12), sesame (sada
geisha), local pumpkin and marpha were developed. Fourty four (44) local landraces of 27
different crops like fruits, vegetables and cereals were collected from the three CHT districts.
El even fruit/vegetable growersdé organizati ons
(2) districts. Analysis of existing supply chain/value chains and upgrading of existing chains of
selected fruits and vegetables in Bandarban and Rangamati were aslcechpValue chain
analysis for mango, litchi and jackfruit in Khagrachari was completed covering 130 fruit
growers.

U Physical facilities including a sugarcane crossing shed and a fuzz processing building were
established at the new campus of the Bandaftation (CHT) of BSRI. Field trials revealed
the superiority of BSRI Akh 42, BSRI Akh 41, Co 208 and China as chewing clones and of
VMC 86-550, Ranangoan, Q 69 and BSRI Akh 41 as gur cane varieties. Application of
fertilizers @ 125% of recommended doseaswound to be agreconomically viable for
sugarcane production in CHT. Three sugarcane varieties viz., BSRI Akh 41, BSRI Akh 42 and
VMC 86-550 were identified for good ratooning ability. Sugarcane intercropping with high
value crops like soybean and olamsecond intercrops (after harvesting of the first intercrop)
was found to be a profitable practice in the Khagrachari district.

U An online GISbased crop zoning interactive information system (CZIIS) software and related
database have been developedcfop zoning and crop suitability delineation. A mobile app
AKhamari 6 has been developed for use by far
downloaded from the Google Play Store. An agtvisory web portal has been developed to
provide services anddvice. Work on uploading soil fertility maps, agianatic maps,
upazilawise cropping sequences data, etc. is in progress.

3.1.4Capacity Enhancement Program (CEP)

U Under the agricultural research database project (ARMIS), 1,670 new entries athese
information were added to the databank. Linkages and active communications with the 20
targeted organizations are being closely maintained to expedite data entries, editing and final
recording into the databank. The KGF wste was redesigned addiray digital banner
depicting the birth centenary of Bangabandhu Sheikh Mujibur Rahman. Updating the ARMIS
software to make them more user friendly is in progress.

U Seaweed yield may be increased by 10 to 15% if seeded 3 days before the full moon and

harvested days after the next full moon (24 days
lactuca (sea lettuce) can be grown in open sea during January to March of the year. February is
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the best time to produce this seaweed. There is a possibility of largessaaieed production

of the seaweeds G. tenuistipitata var. liui and U. lactuca in different areas along the coast of
Coxb6s Bazar. I't is also possible to produce
special management. Preliminary trials are ingpees for optimizing agar extraction from
Gracilaria tenuistipitata. Different seaweed recipes, e.g., seaweed pakora, soup, salad, jelly, etc.
have been developed.

U The alternate wetting drying (AWD) method of irrigation for rice and urea deep placement
(UDP) reduce the emission of geenhouse gases (GHG) thasead cropping patterns. UDP
greatly reduced ammonia volatilization and nitrous oxide and methane emissions and increased
rice grain yield significantly compared with the prilled urea broadcasting.AWD practice
for Boro rice reduced methane emission by 10% compared with continuous standing water in
the field without any yield penalty. Incorporation of mustard between T. Aman and Boro rice
reduced methane emission compared with that in a yeaelgrilbe cropping pattern.

U A total of 205 scientists, veterinarians and farmers have been trained in the use of molecular
techniques in microbiology, veterinary surgery and radiographic imaging techniques, advanced
dairy farming, poultry farming and commitynlivestock heath services. Experts from the Tamil
Nadu Veterinary and Animal Sciences University (TANUVAS), Chennai, India were the
resources persons for the training on surgery and radiographic imaging.

3.1.5International Collaborative Program (ICP)

U Under an International Cooperative Program (ICP) involving KGF, ACIAR, Bangladesh NARS
organizations and Murdoch University, Australia, socioeconomic surveys and analyses
indicated significant fertilizer n wtand e nt u
scientific recommendations in Bangladesh. In the northern region, recommended balanced
NPKSZn and B fertilizer doses for various crops in diverse cropping patterns have been found
to significantly increase system productivity and profits over lacalfmer s 6 pr act i ces.
and potassium commonly, and in some areas phosphorus and sulfur have been found to be the
limiting nutritional factors for crops in the northern region. Conservation agriculture practices
appeared to be promising in comparisathwhe traditional intensive tillage practices in terms
of land productivity, soil fertility maintenance and production cost savings. Sunflower appeared
promising as an additiahcrop in the largely sole Bnd sowing methods and fertilizer doses
were deeloped for sunflower on coastal saline land. For growing Rabi crops like maize in
coastal areas with low pH soils, a combination of lime and phosphorus fertilizer was found to
be a very good management option.

U A project on cropping system intensificationthe salt affected coastal zones of Bangladesh
and West Bengal, India was completed. This project generated useful technologies to introduce
new crops to increase cropping intensity and enhance productivity of tadfealed marginal
lands of the cagtal zone. Initiation of a second phase for dissemination and large scale adoption
of these technologies in the coastal zone is under consideration by KGF siithdany from
ACIAR.

U Demonstration of a production technology package of mungbean compingisgwing with
the cultivar BARI Mung 6 in late January with fertilizer and insecticide applied was done in the
Barishal Division with some also in Khulna. For cowpea production, demonstrations were
conducted in three districts of Barisal in the 201%2@son. The package included a new
cultivar, seed drilling and fertilizer with insecticides applied. Lentil and green pea production
packages could be used in upland pockets of Barishal. At CSIRO, Australia both a benchmark
set of 24 diverse BARI wheat s and a large diverse collection of 150 wheat lines representing
genetic diversity in the BWMRI breeding program have been screened for salt tolerance
resulting in the identification of useful broad genotypic variation for this trait.
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3.2 Livestock

3.21 Competitive Grants Program

U Dairy farms with a history of diarrheal symptoms were found to be strongly associated with
Campylobacter infection in cattle and humans. The circulating bacteria in animal sources have
been genotyped as Mycobacteriafricanum (M. orygis) that help ascertain the causative agent
of animal TB in Bangladesh. The prevalence of bTB and associated risk factors in farming
cattle have been assessed.

U Zoonotic diseases in animal and bird samples were found to be of viral teyabasierial,
fungal origins. Canine parvovirus (CPV), feline pan leukopenia virus (FPLV) and feline
calicivirus (FCV) were found in samples. E. coli, Salmonella, Staphylococcus spp. Shigella,
Campylobacter, Proteus spp. Vibrio spp. on selective media feand in samples from cats
and dogs.

U Value addition to rice straw as cattle feed through urea and molasses was found to be useful in
maintaining good cattle health and milk productivity.

3.22 Commissioned Research Program

U Production performance andrsival of sheep in the hilly environment of CHT have been
improved through introduction of improved husbandry, feeding and management practices. The
incorporation of suitable unconventional tree leaves and herbs in the rations of livestock and
poultry mayreduce feed costs and enhance productivity of animals. The crossbred chickens
were found to be better in terms of egg production and egg characteristics.

3.23 Capacity Enhancement Program

U Sofaratotal of 205 scientists, veterinarians and farmesshavye en t r ai ned i n t he
like the use of molecular techniques in microbiology, veterinary surgery and radiographic
imaging techniques, advanced dairy farming, poultry farming and community livestock heath
services.

3.2.4 Technology Pilotirg Program

0 Mobile veterinary services at farmersdé door s
farmers. A group of 500 farmers was thoroughly trained on livestock rearing, hygienic
management of farms, deworming and vaccination, signs and symptaickness and first
aids. Artificial i nsemination was performed :
Brahma calves) were born during this study period. A toal of 192 farmers cultivated different
types of fodder grass in their homesteadsoorfallow lands. Livestock mortality was
significantly reduced. Milk yield per cow per day increased from 2.43 L/cow/day to 4.31
L/cow/day. Total livestock growth increased by 20.1%.

3.3 Fisheries

3.31 Competitive Grants Program

U Net weight gain, %weight gain, specific growth rate (SGR) and survival rate (%) of tilapia
were better in probiotic treated ponds than in control ponds. Probiotics increased immunity by
increasing the hemoglobin, RBC and WBC levels of fish blood. Maintaining proper bibgecur
measures, using probiotics and refraining from the use of chemical drugs and antibiotics
comprise a model health management protocol for aquafarms.

U For better fish handling and processing to reduce-lpmstest losses, a hand operated ice
crusher andedf-powered water agitator were developed. Good quality value added items, e.g.,
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Pangas powder and Pangas pickle from Pangas fish were developed which can be produced
commercially to create business as well as employment.

U Aguamimicry system could be anratttive and sustainable option for the productive shrimp
culture in Bangladesh. The amounts of phytoplankton and zooplankton were found to be higher,
disease infestation and mortality of shrimp lower, growth of shrimp better and profits higher in
aquamimicy ponds than those in traditional culture ponds.

U Rohu (Labeo rohita), Gulsha (Mystus cavasius) and Pabda (Ompok pabda) fish feeding with
formulated feed enriched in PUFA and barley showed that PUFAs improved the eggs and sperm
quality of fish. Betaglucan improved the immunological profile of fish. Hatching and survival
percent fry were higher in fry fed with PUFAs and beta glucan enriched food.
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4. Technical Progressn 201920
4.1 CROPS

4.1.1 CGP 29 Call Projects

4.1.1ACompleted Projects

1. Project Code and Title: TF 23AM/15. Improvement and validation of the BARI seeder for grain
crops under different cropping patterns and soil conditions

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur
Principal Investigator: Dr. Md. Ayub Hossain, FMPE Division, BARI

Locations: Gazipur, Rajshahi and Patuakhali

Budget: Tk. 64.97 lakh

Duration: March 2017 to Feb 2020

Intoduction: In Barind areas, where the average annual rainfall is only about 1500 mm compared with
the national average of 2300 mm, there is a scarcity of groundwater. Boro rice is the major crop in the
Barind area, which is totally irrigated by ground water. The wale ia the areas is receding and it is
estimated that in some areas the depth to water table will be doubled by the year 2030. Good Rabi crops
can be established if seeding can be done just after T. Aman harvest using the residual soil moisture.
Timely tillage, seed sowing and covering can be done in a single pass using the BARI developed power
tiller operated seeder in the dry Barind area as well as in the coastal region. If this seeder works well in
two different ecologically adverse situations such asBarind and coastal areas, then it can be used
anywhere in the country.

Objective: To standardize a seeder machine for seeding of different grain crops and to evaluate the
field performance on different soil types.

Materials and Methods: In this finalyear (201920) of the project, the improved BARI seeder (Fig.

2) was extensively field tested as a machine for reduced tillage (PTOS), strip tillage (ST) and zero tillage
(ZT) in comparison with conventional tillage by power tiller (PT) in project aréalseodistricts of
Rajshahi in the Barind region and Patuakhali in the costal region.

Results and DiscussionThe effective field capacities of PTOS, ST, ZT, andwefe found to be

0.102, 0.1180.098 and 0.086 ha/hr, respectively (Table 2). The field eff|C|enC|es of PTOS ST, ZT, and
PT were estimated as 78.38, 77.49, 75.75 ¢~ _ s
78.41, respectively. The tilling depths frorg
soil surface with PTOS, ST, ZT and PT weg
5.86, 5.92, 3.78 and 7.48 cm, pestively.
About 66% fuel was saved by PTO
compared with that by PT. The improve
seeder was found suitable for planti
different types of crops such as wheat, mai
lentil, mungbean and cowpea. During R
201920, with the improved seeder, 7.20
(wheat 6.15 ha, maize 0.36 ha and lentil
crops were planted at the Rajshahi proje
locations and 3.98 ha (1.28 ha maize, 2.3
mungbean, and 0.36 ha cowpea) were plar
at the Patukhali project locations. The higheg

crop yields were obtained from neckd
tilage (PTOS) except in case of Wheaﬁ'g 2. The BARI developed multipurpose seeder machine
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outdoing the ST, ZT or conventional method. In Rajshahi, the highest yield of wheat was achieved with
ST followed by PTOS. The technical skill of 10 workshop mechanics was developed through practical
training for fabricating quality seeder machines. At four project locations (upazila), 120 machine
operators and farmers were trained through four practical training sessions on the operation, repair and
maintenance of the improved seeder machine. Awareness raising éanmers was done through four

field days at the project locations in which 160 farmers participated.

Table 2. Field performances of different seed planting machines, Kalapara, Patuakhali, Rabi
201920

Treat Reqd. Forward Tilling Tilling Effective Field
tilling speed width depth field capacity | efficienc

passes | (km/h) (cm) (cm) (ha/hr) VACH)]

Seeder .

el Single  1.38 120 6.15  11.77  0.109 78.43
=D Single  1.33 120 6.12 1157  0.108 77.54
tillage

Single  1.36 120 398 1214  0.103 76.81
Two 1.86 60 752  28.74 0.087 78.73

Conclusions: The field performance of the seeder machine was found satisfactory and gained farmer
acceptance in both Rajshahi and Patuakhali. Bnmmdrs of Rajshahi liked ST for wheat but in
Patuakhali they liked full tillage for planting of crops. The project ended with a completion workshop
held on 28 May, 2020 at BARI, Gazipur attended by scientists and farm machinery manufacturers. The
project gve scientific outputs which can be translated into useful technologies for mechanized crop
establishment.

2. Project Code and Title: TF 26ARI/15. Validation and upscaling of beekeeping practices for
improving yield and quality of bee products

Implementing Organizations: Shere-Bangla Agricultural University (SAU) and Shushilon

Principal Investigator: Dr. Mohammed Sakhawat Hossain, Professor, Department of Entomology,
SAU, Dhaka

Locations: Shere-Bangla Agricultural University (SAU), Dhaka arffda r me r s 6 Gatigure | ds i r
Sirajganj and Shatkhira districts

Budget: Tk. 188.057 lakh
Duration: May 2015 to Oct 2018

Introduction: Beekeeping is an important stdector of agriculture. Although there are many types of
bee products present in the bee kjviee., honey, beeswax, pollen, propolis, royal jelly, bee venom,
etc., beekeepers only harvest honey and very little amount of wax from the bee hives in Bangladesh.
Pollen can be used as a protein supplement for human beings as well as for bees wi®na thaye
shortage of bee food in the nature. Beepers are not able to collect pollen due to lack of knowledge
and technology of pollen trapping. Similarly, propolis or bee glue has high medicinal value and is good
for human health, but propolis pration is nearly zero in Bangladesh. Bemeping is done in the
country only for honey production and almost all the honey is harvested from brood boxes. This practice
is not scientific and is unhygienic, which not only deteriorates honey quality butastsgds the hive
structure killing the bee broods resulting in very low bee population in the hive. This project investigated
scientific ways of be&eeping not only for honey and other bee products.
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Objective: To improve the quality and yield of bee prathiand enhance the capacity of-keepers

Materials and Methods: The SAU apiary wasleveloped with different types of bee boxes and bee
stocks. Honey, pollen and propolis were collected from improved bee boxes and bee stocks at three
sites of SirajganjGazipur and Shatkhira (Sundarban area) districts and yields were compared with those
achieved with traditional methods. Appropriate carbohydrate based food sugar syrup ratio was fixed for
maintaining bee hive in the dearth period. Natural pollen feedfagtetas also observed in the dearth
period. Observations were made on pests and diseases of bees. Bee stocks were maintained at the SAU
apiary for queen breeding and drone breeding purposes:skiftandom queens were brought to the
laboratory from thehree project sites to understand the causes of queen reproductive inferiority. The
queens were weighed and dissected. Additionally, three groups of queens were reared in an ad hoc
apiary: naturally mated queen, grafted naturally mated queen and gréfieidlgrinseminated queen.

Queens were grafted in artificial queen cups, a group of queens was inseminated artificially and other
two groups were allowed to mate naturally. Different morphological and anatomical measures and
brood occupation areas oktiqueens were measured and analyzed statistically.

Results and DiscussionShere-Bangla Agricultural University (SAU) has an improved apiary with

different types of bee boxes and bee stocks. Research and development program has completed in SAU
KGFapiay, farmers field (-K@rehaneybee mlvosatory. Bigneyaollgnjanda nd S
propolis yield were increased in comparison with traditional methods at three sites of Sirajganj, Gazipur

and Shatkhira (Sundarban area) distribistailed results @re reported in KGF Annual Report 26018

19. Bee stocks were maintained at SAU apiary for queen breeding and drone breeding. The first
artificially inseminated queen in the country was developed at the honeybee research laboratory of SAU.

Conclusions: Honey production can be increased by 30% (4000 mt to 5200 mt) in the country if
technologies generated by this project are adopted and utilized properly. In addition, 25 metric tons of
pollen and 10 metric ton of propolis can be harvested, which were not tedrireghe past. If one
breeding station is developed, a minimum of 5000 fertile queen bees can be obtained in a year. Hygienic
beekeeping can be initiated which can boost the export value of honey produced in the country.

The project ended successfulBeviewers and experts have recommended dissemination of this CGP
generated apiary technology through a technology piloting project (TPP).

3. Project Code and Title: TF 29-AM/15. Design and development of a twstage drying
technique for drying of high moisture grains

Implementing Organization: Haji Danesh University of Science and Technology (HDUST), Dinajpur

Principal Investigator: Prof. Md. Sazzat Hossain SarkBept. of Food Engineering and Technology
(HDUST)

Location: HDUST
Budget: Tk. 125.51 lakh
Duration: Mar 2017 to Feb 2020

Introduction: At the commercial level, only the LSU (Louisiana State University) type dryer is used

for drying of parboiled rice in Batadesh. However, uparboiled rice is also dried using this dryer. In

case of maize drying, the sun drying method is very common although this entails the possibility of
grain quality deterioration, microbial infestation and wastage. During continuolreawg rains, huge
amounts of maize are wasted at the farm level due to lack of proper drying techniques. To date, the use
of two-stage drying using high temperature fluidized bed dryer followed by any low temperature dryer
has not been observed in comnigrgrain drying in Bangladesh although tstage paddy drying is

being practiced at the industrial level in many humid tropical countries like Thailand, Philippines,
Indonesia, Taiwan and Malaysia. This project aims to develop suitabkgdge drying tehniques that

can minimize posharvest losses of grain and yield high quality dried product at a reasonable cost.
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Objective: To develop an efficient twetage drying technique for drying of high moisture paddy and
maize grains and to evaluate the perfarogaefficiency of the twastage drying technique

Materials and Methods: Laboratory scale fluidized bed, mixed flow (LSU type) and fixed bed dryers
have been designed and fabricated successfully for grain drying experiments and other research, which
are avdable in the Laboratory of the Department of Food Engineering and Technology, HDSTU,
Dinajpur. Prototypeeum-commercial twestage dryers have been successfully fabricated and installed

at the mill site Lab scale, prototype and commercial fluidized bedkechflow (LSU type) and fixed

bed dryers have been developed successfully which are completely ready for use in grain drying
experiments and other researtinying operation was initiated.

Results and DiscussionHigh moisture paddy and maize candved quickly, in only 56 hrs, using

the twastage drying techniques in contrast to conventional drying practices that reg@ideht® or

longer. One commercial scale tstage dryer unit with a daily throughput capacity of 14 t in two
batches has beenstalled at the mill site. Commercial paddy and maize drying operations have been
demonstrated successfully in the last Aman (December 2019 to January 2020) and Boro seasons. The
drying cost in the twatage dryer facility ranged from only Tk. 0.50 to TkZ0 per kg which was lesser
than that for t he-dyingpracticed Few nicanillers and maee psobessors were
motivated to install the twetage dryer facility at their mill sites. Two conference papers and two
journal papers haveeen published.

Conclusions: The two stage drying techniques employing fluidized bed drying, tempering followed
by either mixed flow drying (LSU dryer type) or fixed bed drying or sun drying have been developed
for drying of high moisture paddy and mafpe the first time in Bangladesh. Moist grain with-23%
moisture content can be dried tel8 % quickly by only 46 hrs using the developed drying techniques

in contrast to existing drying practices where drying time is usually 10 to 20 hrs. The atiabiytes

of the grains dried with the twstage dryer were found to be better mostly than those of the grains dried
by the existing drying methods.

4. Project Code and Title: TF 31VC/15. Market and value chain studies of selected fruits and
vegetableswith special reference to posharvest losses and food safety in Bangladesh

Implementing Organizations: Bangladesh Agriculture Research Institute (BARI), Gazipur and Center
for Development and Competitive Strategies Ltd. (CDCS), New DOHS Mohakhali, DB@g&a 1

Principal Investigator: Dr. M. Abdul Matin, CSO, Agricultural Economics Division, BARI,
Joydebpur, Gazipur

Locations: Entomology Division, BARI, Gazipur anthshore, Jhenidah, Rajshahi and Bogura
Budget: Tk. 245.00 lakh
Duration: Mar 2017 to Feb 2020

Intoduction: Huge amounts of fruits and vegetables are damaged and contaminated every year due to
their perishability, seasonality, bulkiness, and also due to poor infrastructure and inadequate postharvest
handling and processing. The use of hazardous ichrand preservatives in fruits and vegetables
seriously affects their quality and safety. This situation needs to be improved through betiaryest
technologies, value chain management, awareness building and innovative business incubation schemes
that promote markatesponsive agriMSMESs. This project was designed to develop awareness among
fruit producers and traders and introduce some efficient value chain management practices with
improved postharvest technologies for fruits and vegetables|atesn inclusive business model and

a piloting scheme in order to provide incubation support to some selecteld Sitas.

Objective: Introduction of some efficient value chains for fruits and vegetables marketing to reduce
postharvest losses and makedssafe for the consumers.
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Materials and Methods: In this study, bierational pest management approaches (sex pheromone trap)
were tried for the control of insect pests of mango and bitter gourd. A limited number of selected
pesticides were also appliedllbwing Good Agricultural Practices (GAP), where the-pagvest

intervals (PHI) of the selected pesticides for mango and bitter gourd were fol®aragles of mango

and bittergourd€ve r e col Il ected from the pr oj edidrictfdaimgmer s & f
the months of December and January and quantification of pesticide residues was done in the Pesticide
Analytical Laboratory of the Entomology Division of BARI, Gazipiihe collected samples were
extracted and cleaned using the QUEChERECck, Easy, Cheap, Effective, Rugged and Saethod

and quantification of residues of the pesticide Cypermethrin used for mango and the pesticide Diazinon
used for bitter gourd was done using gas chromatography coupled with ECD and FTD detectors.
budness model for safe food was developed.

Results and DiscussionThe project had two
major components, safe food and agribusiness:*

Safe food
In this study, bierational pest managemeng
approaches, sex pheromone trépjt bagging g
(Fig. 3) were tried for the control of insect pesiSs
of fruits and vegetables. A limited number RS
selected pesticides were also applied followi s
good agricultural practices (GAP). Among the x
samples of mango and bitter gourd tested, nc=ss
was found contaminated with any pesticiGEES
residue. On the other hand, in several studiés

conducted in the Pesticide Analytical Laborgtor Fig. 3.Bagging for safe fuit

Entomology Division of BARI,Gazipur about

30% samples of fruits and vegetables samples collected from the maresipwel to be contaminated
with pesticide residues.

Business model

In respect of development of an inclusive (safe food) business model and a piloting scheme to provide
incubation support to some selected agi®MEs, themain approach is to intervene itads three major

areas in consideration: (1) Knowledge and technology transfer, (2) Access to safe inputs and machinery,
and (3) Market knowledge and market access. Intervention was aimed at building capacity of the
farmers as well as value chain actorsafe food production, harvesting and plostvest management,

and connectinghoseto safe input and technology suppliers and along the chain create and incubate
entrepreneurs at different levels. Such trained actors at different levels are expectadndlshchain

as much as possible between faragro entrepreneur and consumer and thereby ensure greater value
for all actors both in terms of quality and benefit.

Conclusions:This project was completed successfully with a project completion report out

The project achievements included 1) creation of
investment in safe postharvest management by farmers, 3) establishment of innovative market channels,

4) successful operation of a selfstainingagribusiness model that proved to have Cd8desilience.

The benefits and outcomes of the project were: 1)}parstest losses came down from 12% to 7%, 2)

change in farming and postharvest management praetiesticide use was reduced t@ 2mes fom

6-8 times per season, 3) greater financial benefits to farmers and agro entrepreneurs, 5) increase in
profitability (5-23%) based on agro produce, 6) enhanced integration of different levels of stakeholders,

7) establishment of quality control and manibhg framework, 8) consumer access to safe fruits and
vegetables.
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5. Project Code and Title: TF 33ARI/15. Farm productivity improvement in haor areas through
an integrated farming systems approach

Implementing Organization: Sylhet Agricultural University, Sylhet

Principal Investigator: Dr. Md. Abul Kashem, Professor, Dept. of Soil Science, Faculty of
Agriculture, Sylhet Agricultural University

Locations: Haor areas of the Sunamganj district
Budget: Tk. 185.24 lakh
Duration: August 2015December 2019

Introduction: The haor areas in northeastern Bangladesh are still uddeeloped due to their
physiographic and hydrological settings inspite of potential high productivityhddm are flooded to
variable depths from late & to October every year, and only one crop in a year can be grown in the
Rabi season. Usually Boro rice, potato, groundnut, sweet potato, mustard, pulses, etc. are grown, but
the crops are often affected by natural calamities like flash floods, hailshodriasect pests. With a

fishing area of 114793 hhaorsare also important suppliers of fresh water fish, but the poor have very
limited access to land and fishing ground. Homestead land erosion, siltation and flash floods frequently
occur and severelymit yields or even destroy most of the crops. Tiaerareas, thus, are highly food
insecure for the poor and extreme poor people. This project addressed the issue of increasing farm
productivity through the interventions with technologies pertainirgdps, livestock, fisheries in an
integrated farming systems (IFS) approach.

Objective: To develop farming systems technologies for diversifying and intensifying farming and
enhancing farm productivity incomeshiaor areas.

Materials and Methods: At theinitiation of the site RRA, PRA, baseline survey, etc. were conducted

to characterize site, identify researchable problems and prioritize research dgesmsfive farms

were selected for integrated farm development and whole farm analysis was daie. 1h7
experiments were conducted as component stutiehnology disemination and adoption activities

were carried out amorigaorfarm households to improve the productivity of rice, homestead vegetables
and fruits, fish, poultry, duck, cattle, sheemd homestead agroforestry species. Some new crops,
including 10 creeper and winter homestead vegetables for growing in and around homesteads were
introduced.

Results and Discussion:The project was successfully completed in 2009 Twentythree
technobgies for crop, livestock and fish production were developed following farmer participator
intervention tests (Table 3) during the four years of the project. Adoption of the new farming systems
technologies byhaor farm households improved the productivii rice, homestead vegetables and
fruits, fish, poultry, duck, cattle, sheep, and agroforestry systeivexsification and intensification of
farming and nosfarming activities generated employment and income. Efficient mobilization and
management of natal resources were achieved through capacity building of the participants by
training, motivation, consultation and making inputs available for sustainable production systems. The
salient features of component results as well as integrated farms arbgjmen
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Table 3. Interventions tested for agricultural production boosts irhaor areas of Sunamgan;

Enterprise Traditional practices Interventions
Rice BRRI dhan28, BRRI dhan2y BRRI dhan28, BRRI dhan29, BRRI dhan?
Birun BRRI dhan58, BRRI dhan63,api boro, Ratg
boro, Begum bichi, Atobshail
Field crops | - BARI sorishal4, BARI sorish&al5
Vegetables | Local bottle gourd, radishLady 6 s f goord, eidge gowrds $nak
Indian spinach, water spinac| gourd, bitter gourd, cucumber, chilli, cabba
sponge gourd, local county cauliflower, bottle gourd (hybrid), pumpkit
bean, jute, red amaranth, st¢ red amaranth, stem amaranth, tomato, eggp
amaranth. spinach, squash, coriander, cucumber, Y
long bean
Agroforestry | Hijal andKoroch Mango, guava, litchi, coconuber, papaya
mahogany, rain tree
Livestock Local poultry, duck, pigeon New poultry breed (Fayoumi, Sonali), Du
sheep, cow breed (Jhindin, Khaki Campbell), piged
highly prolific breed of sheep (Garole), vacci
for ranikhet disease, fowl pox, duck plagy
disease of poultry and duck, deworming, FN
for cattle
Fish Fish catching Fish culture (seasonal and perenmainds),
cage culture, sanctuary

Crops and agroforestry

Haor areas remain under inundation fron8 6nonths of the year. No other tree could survive here
exceptHijal andKoroch Participating farmers were given some fruit and timber saplings for planting
in the during dry season so that they could survive thewiolp monsoonal flooding. This increased
the total number of trees in the project area from 7 to 40.

Boro rice had been the only fielc
crop in thehaorareas in the past. e
New rice varietiesviz. BRRI " ;
dhan50, BRRI dhan58, BRR M=\
dhan63, BRRI dhan50, Te :
Boro and Atabsail were adopteo
During implementation of this
project, nonocropped kanda
lands were converted into doubl
cropped lands through thae%e
introduction of mustard, potat
coriander, okra, cauliflowe
cabbage, etc. to i
cropping intensity,
productivity 1
incomes. Vegetable production
was rare amondhaor people. §
Earlier, on an average they use® o ;
to earn only Tk. 214 per farm with Flg 4. Integrated farming system in thehaor environment

traditional production practices.

Introduction of early winter vegetables (cabbage, cauliflower and tomato) enabled the poor farmers to
produce for domestic consumption as weihasease family incomes through sale of vegetables. Every
farm family of the project area was encouraged with seeds and training to grow assorted seasonal

34
www.kgf.org.bd




vegetables like cabbage, cauliflower, tomato, eggplant, chili, bottle gourd, country bean, pumpkin,
squash, red amaranth, spinach, bitter gourd, ash gourd, ridge gourd, sponge gourd, snake gourd, Indian
spinach, etc. for year round cultivation in the homestead. The farmers were very responsive to vegetable
cultivation and earned Tk. 45591 per farm witmiaimal investment of Tk.2644 per farm.

Fish

The main occupation dfaor people is fish catching during monsoon. Pond fish culture experiments
were conducted in both homestead ponds and perennial ponds for three years. In homestead ponds the
experimentsvere conducted by stockirigatla catlg C. mrigala, P. gonionotus and C. cargimirror

carp) in different species combinations under fertilized and feeding conditions. The farmers were given
monosex tilapiasharputiand carp fry to start fish culture ggasonal ponds. They harvested their fish
from ponds during off season of thaor fish and used for family consumption. An experiment was
conducted with monosex and GIFT tilapia in cage conditions. A higher income (gross return Tk. 6947
and gross margimk. 1847) was generated from GIFT than monosex tilapia (gross return Tk. 6499 and
gross margin Tk. 1300). Among the participants one farmer started to culture monosex tilapia in cage.
As the study area remained under flood water for more than 8 montlyedastishermen continued

fish catching almost throughout the year.

Livestock

Project interventions increased the number of poultry per farm from 4 to 14, that of duck from 3 to 80
and that of cow from 2 to 3. Regular vaccination and deworming reduced the mortality and improved
livestock health, greatly reduced mortality mortalifypoultry, and the the intervention proved to be a
great success. Before project interventions, the average income per farm was ab0868188 from

eggs, chicken and duck. Incomes increased substantially with gross margin of Tk. 109374 per farm,
owingto support in the forms of regular vaccination, feeding, regular monitoring, etc.

Economic benefits
Farm and noifiarm income diversification

patternsshowed that diversified household Nigtiral Eepieal

are in better position than naliversified
households. The food and nutritional
security of smaikcale fishermen ohaor Physiesicapltal
were miserable, and food and nutrition
securiy is poor. This study suggested son
policy guidelines to the concerned fishin
community to take necessary actions for t

y Financial capital

improvement of the fishermen I|V|ng in the Social capital Human capital
haor. Technological interventions I
positively impacted incomes fohaor e Decerased
farmers. The benat-cost ratio of duck s Constant

farming was 1.97 indicating high
profitability. The average annual tota
income of a project farmer was Tk 51530gjg 5 Livelihood status offarmers in a village at one

compared with that of a neproject ihe integrated farming systems projecthe sitein the
farmer which was Tk. 39936. The

interventions also improved livelihood farmers of theor area within two years.

Conclusions: In the haor areas of northeastern Bangladesh, there is an opportunity of substantially
enhancing farm productivity and farmer so i ncom
technologies pertaining to cropkyestock and fisheries in an integrated farming systems (IFS)
approach. Inhaor villages addressed by this farming systems project, technological interventions
increased farm household incomes by 58.87%. The incomes of households practicing integrated
farming increased from the baseline mark of Tk. 50,854 per farm to Tk. 2,69,577 per farm after
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interventionsinitially, the gross return was about Tk45,048 and gross margin Tk. 50,854 against an
investment of Tk. 72,317 per farm. After intervention witkegrated farming systems technologies,
farmers had made a gross margin Tk. 2,65,026 where the gross return was Tk. 3,26,446 per farm.
Overall, the interventions increased crop diversification, homestead produetionr productivity,
employment genetisn, women empowerment and efficiency of resources managentenproject
scientists recommended dissemination of the technologies generated by this project through DAE, DLS,
DoF and NGOs to increase farm productivity intlaer areas of Bangladesh, aachphasized the need

for agricultural mechanization in theaor areas for rice cultivation.

4.1.2 CGP ¥ Call Projects

4.1.2ACompleted Projects

6. Project Code and Title: TF 42AE/17. Development and adoption of a loveost small potato
planter and harvester for profitable potato production

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

Principal Investigator: Dr.Md. Arshadul Hague, Farm Machinery and Postharvest Division, BARI,
Gazipur

Locations: Gazipur, Munshigonj, Debiganj
Budget Tk. 44.72 lakh

Duration: Nov 2017 to Oct 2020

Introduction: Potato plays an important role in the economy and food security of Bangladesh but the
planting and harvesting operations, being carried out manually, are slow, time consuming, costly, and

l abor intensive which cuts down the farmersoé proc
the peak planting and harvesting seasons furtherlamatgthe situation for the potato farmers. Power

tiller driven, cost effective small potato planter and harvester machines can be an effective tools to
mitigate labor shortages and reduce production costs. BARI has developed smalkfriandir

potatoplanter and harvester machines but their adoption is slow due to lack of commercial availability

of the machines and farmer awareness. This project aimed to facilitate large scale farmer adoption of
potato machinery through field demonstrations, capdumiilding of farmers and others involved in

potato farming and increasing the number of machinery service providers.

Objective: To develop and popularize efficient small potato planter and harvester machines for
minimizing the cost of potato productionpntato growing areas.

Materials and Methods: The BARI potato planter
(Fig. 5) and harvester machines were redesignegs
eliminate operational problems observed in earl
field trials. During 20120, the modied potato
pl anter and harvester

fields of Bogura (Gabtali and Shibganj upazilag
and Jashore (Sadar and Jhikargacha upazilas
popularize mechanized potato planting a
harvesting among farmerEhe tools were also alsc
evaluated at the BARI Regional Agriculturags
Research Station (RARS), Jashore, Tuberc
Research SuBt at i on, Bogur a
Production Centre (SPC), Debiganj, Panchagz:

6 f ar me

Fig. 5. The BARI potato planter machine
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and in farmersé fields of Raj s harhanhualpltdhing.hi ne pl an

Results and DiscussionEffective field capacity of the potato planter and harvester were 0.11 and 0.10
ha/hr, respectively. Efficiencies of the potato planter and harvester were 76 and 74%, respectively. The
yield of potato planted witthe planter was higher but statistically similar as that in manually planted
fields irrespective of location or variety. However, the planter reduced the labour requirement by 90%
and the planting cost by 75% compared with manual planting. Likewise, thestex machine saved

57% cost and 60% labour compared with manual harve&inmgng Rabi 20120, 0.77, 0.88 and 4.65

ha of potato were planted at the project locations of Bogura, Jashore and Panchagarh, respectively, with
the planter machine. Experimsrdn mechanical planting and harvesting were conducted in 0.13 ha of
fields at Rajshahi. Beside the experimental areasysaif/ated farmers at Jhikargacha, Jashore used

the potato planter in 2.43 ha of land and the harvester in 4.84 ha. The BARIpbatéto and harvester

were found effective at all project locations. In Bogura and Jashore, 60 machine operators and farmers
were trained on the operation, repair and maintenance of the BARI potato planter and harvester
machines through two practical traig sessionskFar mer sé fi el d days, TV t el
reporting were done to create countvigle awareness about farm mechanization.

Conclusions:The power tiller operated potato plantervester machine, with the ability of tilling the

land, phcing potato seeds at regular intervals and earthing up on a single run, developed by BARI
proved to be handy for potato farmers in field trials and demonstrations in various areas of northern and
western Bangladesh. The potato planter can substangallice the labor requirement and planting
costs compared with manual planting. Likewise, the harvester machine can save labor and costs by
more than 50%. Use of the machine instead of manual planting and harvesting of potato has the potential
tomarkedlyic r ease potato farmersdéd profits.

CGP Basic Research Projects

7. Project Code and Title: BR 2C/17: Study of the physiological mechanisms related to water and
heat stress tolerance in wheat genotypes

Implementing Organization: Bangladesh Agricultural Researinstitute (BARI), Gazipur

Principal Investigator: Dr. Imrul Mosaddek Ahmed, SSO, Plant Physiology Division, BARI,
Joydebpur, Gazipur

Locations: Plant Physiology Division, BARI, GazipandBr eeder s Seed Producti o
Debigan;j

Budget: Tk. 97.921 lakh
Duration: Mar 2017 to Feb 2020

Introduction: Impacts of abiotic stresses on crop plants have been mostly studied by applying a single
stress factor such as drought or high temperature in controlled experiments. However, field crops often
encoumer multiple stresses such as drought and elevated temperature simultaneously during a certain
stage of development. In fact, the combination of drought and high temperature is a major stress factor
that restricts wheat growth and production in many regafrihe world including Bangladesh. Earlier
studies showed that drought and high air temperature significantly decreased crop growth and yield. In
this study, the plant water status and yield responses of BARI wheat varieties/lines to heat, drought and
both at anthesis were investigated.

Objective: To study the physiological, biochemical and molecular changes in wheat under combined
water and heat stresses in drought and heat tolerant wheat genotypes.

Materials and Methods: During the reporting period (2920), two screening experiments for
tolerance to drought and heat stresses were conoif
experiments for each stress type.
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Results and DiscussionWheat plants put under drought stress showed a sigmtifiecrease in plant
height, shoot dry weights; the genotype BWSN 31 was less affected whereas BWSN 33, BARI Gom
26 and BARI Gom 33 were more affected under drought.

A substantial degradation of chlorophyll content was inferred from the SPAD readingsefd
genotypes under drought. Among the 4 genotypes, BWSN 31 was the least affected by drought stress
followed by BARI Gom 26, BARI Gom 33 and BWSN 33. In this work, SPAD value was decreased
might be inhibition of photosynthesis which was caused byat@irfactors, and possibly also by the
inhibition of chlorophyll synthesis.

The activities of enzymes involved in reactive oxygen species (ROS) scavenging changed significantly
due to stress. Plants under drought showed significant increases in perqid@d3) and catalase
(CAT) activities relative to control. Among genotypes, the highest increase in POD activity was
recorded in BWSN 33, and the highest increase in CAT activity was observed in BARI Gom 25. Similar
increased expression patterns of asderipgroxidase (APX) activity were observed in all genotypes
except BWSN 33 under drought. However, the expression patterns of APX activity were different
between BWSN 31 and the other genotypes. The responses of the two varieties BARI Gom 26 and
BARI Gom 3 started with significant increase in APX activity under drought stress. Based on present
findings, it could be concluded that water stress alters the equilibrium between free radical production
and enzymatic defence reactions in wheat and the respgreseddeon the severity of water deficit.

Hyperaccumulation of ROS in plant cells is one of the main effettirought stress. The present

study demonstrated that drought stress induced oxidative stress expressed as an increase in lipid
peroxidase actiwtexperessed as the content of melanodialdehyde (MDA) and cell membrane stability
index (CMSI) in wheat leaves over control (Fig. 6). Drought induced a dramatic increase in MDA
production in the leaves of wheat. When compared with control, MDA contergasent in all
genotypes under drought. Importantly, the MDA content in drought treated plants of BWSN
3lincreased less over the control, which reflected a higher level of tolerance of this genotype to drought.
CMSI changed slightly, when plants were expasedrought. CMSI is also considered an indicator of
stress tolerance in plants, including resistance to drought. CMSI is often affected by lipid peroxidation
caused by ROS under stress conditions.

g 50 15
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Fig. 6. Effect of drought stress on MDA content and CMSI offour wheat genotypes

A greater increase in the soluble sugar content was observed in BWSN 31 compared with BWSN 33
under drought. In general, drought stress results in lower carbon assimilation, the concentration of
soluble sugars in leaves increase (under moderate stregg)aumstant (under intense stress), because
growth and export are also inhibited. Soluble protein contents also increased in leaves of BWSN 31
under drought, while in BARI Gom 26 and BARI Gom 33, a slight increase in soluble protein content
was observedRelative to the other genotypes, the protein level in BWSN 31 increased the fastest under
drought. However, it decreased in BWSN 33.
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The phenotypic changes in spikes of BWSN 31, BWSN 33, BARI Gom 26 and BARI Gom 33 during
drought are shown in Table 5.i&p growth significantly differed among the genotypes under drought.
Compared with BWSN 31, spike length significantly (P<0.05) decreased in BWSN 33, BARI Gom 26
and BARI Gom 33 under drought stress conditions. The grains per spike were significantdg ieduc
BWSN 33, BARI Gom 26 and BARI Gom 26; this component was affected in BWSN 31 under drought
treatment compared to control. The drought stress treatments significantly reduced percentage of grain
setting in BWSN 33, BARI Gom 26 and BARI Gom 26, whil¢/BN 31 remained almost unaffected
(Table 5).

Wheat plants that were subjected to drought exhibited significant decreases in grain yield and 1000
grain weight, BWSN 31 showing the smallest affected. BARI Gom 26 gave the highest grain yield and
1000grain weight under control conditions, but it showed the most substantial changes under stress.
Thel1006gr ai n yield and the ylled grains per spike
the yield loss in cultivated wheat compared to BWSN 31 under drotligk decline in yield was
possibly associated with the reduction in spikelet fertility and grain filling (Table 4).

Table 4. Effects of of drought stress on yield and yield components of four wheat genotypes

Freatment Spike length FiII_ed grains/ Unf_illed _ FiII_ed grains/ 1OQO grain G_rain
(cm) spike grains/ spike |spike (%) weight (g) |yield/plant (g)
BWSN 31
Control 9.43 a 50.00 a 5.00 a 90.91a 4295 a 32.08 a
Drought | 8.16 b 42.66 b 10.50 b 80.25b 36.97 c 22.76 b
BWSN 33
Control 85a 41.67 a 7.00 a 85.62a 38.84a 2494 a
Drought | 5.27 b 22.67b 14.00 b 61.82b 25.28 ¢ 1081 b
ARI Gom 26
Control 95a 42.33 a 5.00 a 89.44a 50.59 a 28.02 a
Drought | 5.57 b 28.00 b 12.00b 70.00b 32.26b| 15.15b
ARI Gom33
Control 8.5a 50.33 a 8.00a 86.28a 45.3a 30.22a
Drought | 6.6b 32.00 b 14.00b 69.57b 30.2b 16.12b
LSDoos 12 3.9 2.2 4.6 3.4 3.1
CV(%) | 5.6 11.0 8.5 12.0 9.6 4.9

Conclusions: The project experiements on the tolerance of wheat to abiotic stresses like drought and
high temperature yielded interesting scientific information on physiological, biochemical and molecular
changes in wheat under combined water and heat stressesaljtirefiected in wheat yield response

to combined abiotic stresses. Repeated screening trials indicated variable responses of wheat genotypes,
and BWSN 31 was identified as a genotype tolerant to a broad spectrum of abiotic stresses including
drought, theolerance being associated with an increase in the activities of CAT, POD and APX. Further
experiments using molecular and genetic approaches are required to more precisely define the molecular
and cellular mechanisms underlying the acclimatization of B\@5td drought stress.

8. Project Code and Title: BR 2 C/17: Linkage and QTL mapping of tungro resistance in rice

Implementing Organization: Bangladesh Rice Research Instit(B&RI), Gazipur
Principal Investigator: Dr. MA Latif, CSO and Head, Plant Patogy Division, BRRI, Gazipul 701
Location: Plant Pathology Division, BRRI, Gazipur
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Budget: Tk. 69.00 lakh
Duration: Mar 2017 to Feb 2020

Introduction: Identification of QTL in the local rice cultivar Kumragoir, responsible for tungro
resistance, wilbe a milestone in developing Tungro resistant rice through marker assisted selection
(MAS). For this purpose, a parental survey was conducted by using molecular markers to detect
polymorphism between the parents, BRRI dhan48 and Kumragoir.

Objective: To identify QTLs with linked markers for Tungro resistance in the rice landrace, Kumragoir

Materials and Methods: To find the polymorphism of primers between Kumragoir and BRRI dhan48,
polymorphic survey of primer was conducted across 12 chromosomes ofinge&S&R marker in the
previous years of the project. Out of 400 primers, 98 showed polymorphism between the two parents.
A cross between two parents was made to find ewgeReration. Then advanced populations were
developed and backcrossing was done between heterozygous progeny and BRRI dhan48 to produce
BC,F: seeds. B&F; were grown in the field and confirmed through molecular marker. Selfing was done

for the production bBC,F, seeds and BfE; seeds were harvested. In addition, Tungro sources were
collected from different parts of Cumilla, Jhenaidah, Gazipur, Rangpur, Rajshahi, Habiganj and the
virus source is being maintainedthrough the insect acquisition method.yaahender report, QTL

studies were done.

Results and DiscussionTwelve QTLs(LOD value >3) ie. qRTVR3, gRTVR3.1, gRTVR4.2, gRTVRY9,
gRTVR9.3, qRTVR10, qRTVR10, qRTVR10.4, gqRTVR10, qRTVR11, qRTVR11.5, gRar¢R11
identified by the Qgene software. Amothgse five significant ¢ < 0.05; 0.01) QTLs, i.eqRTVR3.1,
gRTVR4.2, qRTVR9.3, gRTVR18 gRTVR11.5were found in chromosomes 3, 4, 9, 10 and 11,
respectively. Out of these, four major QTLERTVR3.1, qRTVRA4.2, gqRTVR1@dd gRTVR11.5)
explained 12, 10.8, 12.2 and 10.8 % phenotypic variations and one minorg®TVR9.3&xplained
3.8% phenotypic variation.

Conclusions: The markers RM5548, RM648RM242 RM5806 RM536 were found linked with the
QTLs gRTVR3.1, gqRTVR4.2, gRTVR9.3, qRTVREDE gRTVR.1.5 respectively. These linked
markers may based in marker assisted selection for the development of Tungro resistant rice varieties.

9. Project Code and Title: BR 3C/17. Exploring new sources of blast resistance and pyramiding
blast resistant genegnto Boro rice

Implementing Organization: Bangladesh Rice Research Instit(B&RI), Gazipur

Principal Investigator: Dr. Tahmid Hossain Ansari, Principal Scientific Oficer, Plant Pathology
Division, BRRI, Gazipur 1701

Locations: BRRI, GazipurCumilla, Rangpur, Khulna

Budget: Tk. 99.1 lakh
Duration: Mar 2017 to Feb 2020

Introduction: Among the biotic stresses, the blast disease has emerged as a major threat to rice in
Bangladesh. Rice yield losses amounting te48% occur at low to medium ggsures of the blast
disease. An outbreak of this disease in BRRI dhan28 and BRRI dhan29 during Bofidb2@lked as

high as 90% neck infection in some rice fields of the Rangpur region resulting in almost 100% yield
loss. The disease historically prdgaas a chronic problem in the southern coastal region and the
northern region of Bangladesh in both wet and dry seasorfar@nmanagement practices of the
disease rely solely on chemical control which is costly and at the same time harmful to theweiro
contaminating the food chain. A crop and environment friendly safe option would be to develop and
grow blast resistant rice varieties. This project studies the possibilities of developing blast resistant rice
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varieties through identification of nevawrces of major resistant gene against the blast disease and
introgression of known resistant genes into existing cultivars.

Objective: To find new sources of major resistant gene(s) against blast disease in the native rice land
races.

Materials and Methods: In the previous yearg201718 and 2018.9), screening of rice genotypes,
crossing, genotypingf the phenotypic ally resistajttum rice germplasm through marker assisted
selection (MAS) were done intitially. Phenotypic reactions of 38 rice germtggaast were evaluated

at rice blast hot spots in Rangpur, Satkhira and Gazipur during T. Aman, 2018. These were again tested
during Boro 201819 in Gazipur, Rangpur and Dinajpur. Molecular identification ofRigegene in

these germplasm were surveyesing five primers NMSMPi, 9-Pro, RM8225, Pb8 and Pb14. The
project with further work involving (1)ntrogression oPi9 and Pita2 gene($ in the background of

BRRI dhan28, BRRI dhan29 and BRRI dhan63 and selection of advanced generationantijiny

blast resistant genes and confirmation of crosses through MAS, (3) regional yield trialsa(R#mged

lines in different blast prone environments in Cumilla, Rangpur, Khulna and Gazipur.

Results and DiscussionEight rice genotypes were selected as resistant to blast in the Uniform Blast
Nursery (UBN). Two HYV type germplasng
were selected as blast resistant at hot spots, &
of them showing the ability to yield 6.0 t/hi
within 140 days. Two blast resistan
homozygous fixed lines having the Pi9 gene
the background of BRRI dhan28 have be. ¢ %
selected which can give an equal yield wii "¢
similar growth duration of the recurrent parerg
Back cross generations with both Pi9 and Pit
genes have been developed in the back gro
of BRRI dhan28 (BC2F1), BRRI dhan2®
(BC1F1) and BRRI dhan63 (BC1F1). Ong
advanced line was selected for evaluation in 1
BRRI Advance Line Adaptive Research Trig
(ALART) program for promoting as a blas
resistanvariety. Fig. 7. Net house for screening rice varieties for blasi

tolerance
Coclusions:The project ended generating useful
scientific information and advanced breeding materials that may help rice breeders and patghologists
develop blast resistant rice MVs. Meanwhile, one advanced breeding line has already beshaselec
a promising line for further evaluation by BRRI as a potential blast resistant rice variety.

10. Project Code and Title: BR 4C/17. Physiological mechanisms of waterlogging tolerance in
sesame
Implementing Organization: Bangladesh Agricultural Resach Institute (BARI), Gazipur

Principal Investigator: Dr. A F M Shamim Ahsan, Senior Scientific Officer, Plant Physiology
Division, BARI, Gazipur

Location: Plant Physiology Division, BARI, Gazipur
Total budget Tk. 66.7619 lakh
Duration: April 2017 to March 2020

Introduction: Waterlogging severely affects sesame cultivation in Bangladesh and is a major factor
limiting the sesame area coverage and restricting the yield to a mea@eé @ta. For example, the

area under sesame cultivation was about@@L{G in 1989 which drastically declined to 33,000 ha in
2012. This major abiotic stress leads to a series of morphological, physiological, biochemical and
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anatomical changes that adversely affect the growth and development as well as yield of sesame.
Geneally, plant adaptations to waterlogging or oxygen deprivation in the soil include avoidance
strategies at the morpfamatomical and metabolic levels. However, the waterlogging tolerance
mechanism in sesame is not fully understood. This project stud@bnsaof sesame to waterlogging

with a view to understanding the mechanisms responsible for waterlogging tolerance in some
genotypes.

Objective: To explore the dynamics and mechanism of anaerobic proteins and antioxidant enzymes
together with thenorpheanatomic adaptations in waterlogged sesame and to identify waterlogging
tolerant sesame genotypes.

Materials and Methods: During the reporting period, two experiments were conducted in the pot house

of the Plant Physiology Division, BARI, Gazipun the first experiment, five waterlogging tolerant

and two sensitive sesame genotypes were used (selected from the 110 sesame genotypes through field
and pot experiments earlier) in pot culture and the best waterlogging tolerant sesame genotypes based
on physiological parameters (photosynthetic pigments, net photosynthetic rate, stomatal conductance,
transpiration rate and intracellular €Encentration, etc.) were selected under different durations of
waterlogging (24, 48 and 60 hours) at the floweriagesin the 2nd experiment, two sesame genotypes
tolerant to waterlogging (G7 and G3) and one susceptible genotype (G1) (selected from previous
experiment) were grown in pot culture to explore the physiological and biochemical mechanisms of
waterlogging tterance in sesame during the period, February to June, 2020.-fDoirtgaysold

seedlings were treated by three different duration of waterlogging (48, 72 and 120 hours). Physiological
and biochemical characteristics were assessed on the 3rd dayratiealref waterlogging (DARW).

Results and Discussion:The most damaging effects of water stress were observed in all the genotypes
when waterlogged for 60 hours. The stress induced leaf chlorosis in all the genotypes, but symptoms of
serious damage showag earlier in the sensitive genotypes (G1 and G6) and they did not survive even
48 hours of waterlogging. All the studied parameters
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Fig. 8. Effect of waterlogging on the net photoghesis rate (A) and total
chlorophyll (B), MDA (C) and H202contents in the leaves of sesame
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were significantly low in all the tolerant genotypes expect intracellulas €Dcentration with
increasing waterlogging duration. Results also showed that, chlorophyll contents (Chlo A, Chlo B and
total Chlo) of leaves decreased (Fig. 8) in both waterlogging conditions, which verifies the damaging
effect of stress on the leaf photosynthetic apparatus. Carotenoid content also showed similar pattern of
reduction. However, reduction of photosynthetic pigtaevas lower in G7, which was identical with

G3 and G2 genotypes and a higher reduction was found in G4, followed by G5 sesame genotypes. From
the study, the genotypes G7, G3 and G2 selected as tolerant against waterlogging stress.

In the second experimg it was observed that the longer the plant remained waterlogged, the greater
was the damage. Waterlogging stress increased the contents of MDA@ndhHll the sesame
genotypes, but the magnitude of increase was significantly lower in both toleratypes than in the
susceptible genotype. Activities of the antioxidants viz., APX, GPX, POD, GSH and proline increased
with increasing duration of waterlogging in all the genotypes, but the degree of increase was
significantly higher in tolerant genotypehan in the sensitive G1. In contrast, the magnitudes of
reduction in CAT, AsA and GR activities were higher in sensitive than in tolerant genotypes, at all
waterlog duration.

Conclusions: The project experiments provided important insights into phygichl and metabolic

changes occurring in sesame due to waterlogging for various periods of time. Waterlogging induced
leaf chlorosis, decreased chlorophyll contents of leaves decreased and affected the photosynthetic
apparatus. These adverse effects uiese marked in the more stress tolerant genotypes. On the other
hand, waterlogging stress increased the contents of MDA gbgiHall the sesame genotypes, but the
magnitude of increase was significantly lower in both tolerant genotypes than in thetiblesce
genotype. The experiments demonstrated that sesame possesses adaptive mechanisms at both
physiological and biochemical levels to tolerate waterlogging stress implying that there is scope for
investigation at the gene level to discover waterloggiterant genes of sesame and develop tolerant
varieties.

11. Project Code and Title: BR #C/17. Rice physiological development through trait discovery
for boosting rice yield in changing climatic conditions

Implementing Organization: Bangladesh Rice Regeéh Institute (BRRI), Gazipur
Principal Investigator: Dr. Md. Ansar Ali, Director (Research), BRRI, Gazipur
Budget: Tk. 110.00 lakh

Duration: Mar 2017 to Feb 2020

Introduction: Theproduction growth rate of rice, the staple food crop of Bangladesh, teedipace

the population growth rate to sustain food security for the populace in the lorig onder to achieve

this, rice varieties need to be upgraded in terms of gowth and yield. Combining such desirable
phenotypic traits as higher initial vigotiffness of culm, optimum tillering without unproductive tillers,
optimized leaf size and angle and orientation of top three leaves, higher photosynthesis of top three
leaves during grain filling, green leaf duration (stay green trait), high radiatidrt/€ligrgy) use
efficiency, etc. with higkyielding genotypes may be a useful agronomic option to boost yield. This
project attemptetb identify, optimize and combine available current hyg#lding ideotypes in terms

yield and yield component traits thiaclude panicle, leaf, light interception and solar radiation use
efficiency, lodging resistance and some other important traits as a means of maximizing the yield
potential of rice.

Objective: To improve rice plant types to increase photosynthesis adidticm use efficiency
contributing to higher biomass yield and harvest index for raising the yield potential.
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Materials and Methods: Thirty-eight desirable phenotypic traits including panicle, leaf, light
interception and solar radiation use efficieroglging resistance and some other important traits were
earmarked for the study. In the previous ye&43 genotypes from the BRRI Gene Bank were
characterized and 25 were identified harboring important traits. Banshphool Acc. No. 3954) was
identified for better top 3 leaf characters (top 3 leaf length and area), spikelet nufbedran
advanced line BR (Bio) 978BC2-65-1-1 for higher total dry matter and yield. Combining better
ideotypes (BRRI dhan47, BRRI dhan71 and BRRI dhan86) in the backgrouriRifdban28 and

BRRI dhan29 was in progress. Development of double haploid population through anther culture
technique was in optimization stage. Around 49,964mthers from all cross combinations were
cultured on N media. In 20120, 50 accessions froithe BRRI Gene Bank germplasm were tested
during in the T. Aman and Boro seasons.

Results and DiscussionBased on better performances in terms of different parameters like short
stature, effective tiller number, days to maturity, panicle length, numt@tedfgrains per panicle,
thousand grain weight, culm diameter and L/B ratio for both paddy and dehulled grain, 5 germplasm
(RWBC-2-9, Rahman dhan, RWB&10, BR6107R1-1 and BR577856-1-HR1) were selected for

further physiological characterization.-déiepth physiological characterization of 13 and 12 selected
genotypes were carried out during T. Aman 2019 and Boro 2020 seasons, respectively. BRRI dhan47,
BRRI dhan86, BRRI dhan29, Fatema dhan and Banshphool (3954) showed better top 3 leaf character
as wdl as spikelet number per square meter.

In the trait development study, to combine better phyS|oIog|caI traits with high yield potentlal a few
backcrosses were carried out for the crof -

combinations of BRRI dhan28/BRRI dhan4 7§

BRRI dhan29/BRRI dhan47, BRRI dhan71/BRRj
dhan47 and their reciprocal combinations. A total @
82 BC5F1 seeds of the cross combination BRI
dhan29/BRRI dhan47 and BRRI dH&iiBRRI
dhan29 combinations were produced. Another cro
combination of BRRI dhan71/BRRI dhan47
produced 1850 BC3F1 seeds. Three promisit
progenies having higher yield potential and bett
top 3 leaf characters have been selected for furtt
advancement ral physiological characterization.
For developing double haploid populations, 262 F
seeds were produced from 9 new CI’OSSchl 9. Two green rice plants regenerated from the
(Bl?;lr;aa?]l;e:]nllb(,)/%l:\l;lgl dggr?zélfBRR?%ﬁ;ngghaglgglca?lus of a BR??I dhan28/l§RRI dhaael combination
dhan87/BRRI dhan47, BRRI dhan47/BRRI

dhan87, BRRI dan47/BRRI dhan86, BRRI dhan86/ BRRI dhan47, BRRI dhan47/BRRI dhan28 and
BRRI dhan28/BRRI dhan61). Around 27835 anthers were plated for all the cross combinations but only
15 calli and 2 green plants were regenerated from the cross combination BRRI dR&RI2#BN61

(Fig. 9).

Coclusions:The project ended with good results indicating the availability of germplasm with desirable
phenotypic characteristics which can be used to upgrade exisiting rice MVs for growth and yield
enhancement. Based on the digmé&such desirable traits as short stature, effective tiller number, days

to maturity, panicle length, number of filled grains per panicle, thousand grain weight, culm diameter
and L/B ratio for both paddy and dehulled grain, 5 rice genotypes were ddtedtather physiological
characterization. Three promising progenies having higher yield potential and better top 3 leaf
characters were selected for further advancement and physiological characterization. For developing
double haploid populations, 2624 seeds were produced from 9 new crosses.
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4.1.2BOngoing Projects

12. Project Code and Title: TF 41SBR/17. Development and adoption of cottebased cropping
systems for droughtprone highlands of Chattogram Hill Tracts

Implementing Organizations: Cotton Development Board (CDB), 6th floor, Rear Building,
Khamarbari, Dhakd 215 andAgrarian Research Foundation (ARF)

Principal Investigator/Coordinator: Dr. Md. Farid Uddin, Eexecutive Director, CDB, 6th floor, Rear
Building, Khamarbari, Dhaka215

Locations: Bandarban, Khagrachari, Rangamati
Budget: 149.5 lakh
Duration: Feb 2018 to Jan 2021

Introduction: The Chattogram Hill Tracts (CHT) constitutes about one tenth of the total area of
Bangladesh. Less than 6% of CHT land area is suitable for agriculture. Two types of agriculture are
observed in the area: (i) intensive cropping in the valleys and (ii) rlasmpping in the sloping
uplands, mostly jhum. Jhum is the dominant system which mostly depends on rainfall. Drought is a
common phenomenon and is the major constraint to agricultural production. This project was designed
to develop agronomic practicés cotton and white maize and popularize a fghductivity cotton

based cropping system to replace the traditional jhum cultivation practice in CHT. The project also
studied value chain linking indigenous farmers with markets in three hill districts.

Objective: Development cottoibased improved cropping patterns and associated agronomic practices
and adoption of improved technologies by farmers of CHT.

Materials and Methods: Following an omstation experiment at the Cotton Research Center,
BalaghataBandarban and a base line survey (150 farmer households ) ofesoc@mmic conditions

of farmers in Bandarban and Khagrachari, 2dcar m exper i ments were set u
Bandarban (12) and Khagrachari (8) by CDB (12) and ARF (8) in thaequs year (201-89). During

the 2nd year (20290), 40 field trials were conducted on Foetton and ricemaize strip cropping

systems with traditionghumas the control treatment.

Results ard Discussion:On an average,
a 102% increase in income from rce _... .
cotton strip cropping/maizece strip FHNEH
cropping was obtained over that from tht
traditional jhum sytem. Considering the;
prospects of rice, cotton and maize f
|mprovmg the I|veI|hood of thejhum

3rd year by allocating 50% land for ricej
25% for cotton and 25% for maize unde
the strip cropping system (Fig. 10).

Conclusions:Interventionsconsisting of | : ;

improved caton-rice/cottormaize Fig. 10 Cotton rice and maize |ntercropp|ng|n CHT

cropping systems showed promise in

terms of enhancing | and productivity afghdm far mer
cropping system in CHT. The research and demo work will be continued in the third year of the project
(202021)
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13. Project Code and Title: TFR43-C/17. Livelihood improvement through farming systems
research and development in the floating agriculture system

Implementing Organizations: Bangladesh Agricultural Research Institute (BARI) and fBalngla
Unnayan Shahojogita Sangstha (PBUSS)

Principal Investigator-cum-Coordinator: Dr. M. Akkas Ali, PSO, Of~arm Research Division
(OFRD), BARI, Gazipur

Locations: The perennially waterlogged and flood prone areas (vulnerable ecosyst&inpjpfr,
Gopalganj an@agerhat

Duration: Nov 2017 to May 2021
Budget: Tk. 260.00 lakh

Introduction: Farmers in the perennially flooded areas of Gopalganj, Barishal, Bagerhat and Pirojpur
districts in the southern region of Bangladaskie adopted an indigenotrydroponicdike system of

crop production namely, @Afloating agtoicapaviith ur eo (
flooding. However, althougthe 1oating agriculture system has the potential to profadel security

and incomes for the mitihs of small households who have no access to land but live close to large
bodies of water, productivity and diversity are
knowledge.Farmers of this region do not cultivate forage, practice homesteddngag, modern

livestock raering or fishing techniques. This project was desigraelilop integrated farming system

based floating agriculture to increase the production of vegetables, spices, forage, livestock and fish in

the floodprone districts ofsuthern Bangladesh.

Objective: To generate floating agriculture based modern and appropriate technéogieseasing
the production of vegetables, spices, fordigestock, fish and homestead gardening in an integrated
farming system (IFS).

Materials and  Methods:
Floating bed experiments or
screening of vegetables, spic
and forage undefloating bed
conditions, standardization o
bed size, nutrient managemen,
case culture, homestead, pe
control and effect of different
management practices are beir
conducted in five upazilas off
Gopalgon;, Pirojpur and
Bagerhat districts. The differens-
components of floating
agriculture based integratec
farming (Fig. 11) being tested
are year round vegetables ari
fruits, HYV seeds, cropping
patterns and production :
technologies for floating beds Fig. 11. Growing vegetables on floating beds, fishing anc

and mainland, d&vorming and homestead livestock rearing in an integrated farming system for
vaccination of livestock, mono perennially flooded basin areas

sex tilapia fish culture, etc. The

residues of water hyacinth used to prepare the floating beds are used for crop production in the main
land as a good source of compost.

Results and DiscussionPromising vegetables such as, okra (Choyonika), bottlelddafsi), Indian
spinach (Jotai), broccoli (Laura), knolkhol (Challenger), spices such as, turmeric (BAR%)ptundli
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(local) and grasses (Napier) have been indentified as suitable for growing on floating beds. At all
locations, okra yield was satftory and the benefit cost ratios (BCR) considering variable costs were
1.52 to 1.90. In offiarm participatory trials on vegetables, spices and grass production technologies in
the districts of Gopalganj, Pirojpur and Bagerhat districts, BARI Dhezp&ARI| Puishak2, BARI

Halud5, Brocolli (Laura), Knolkhol (Challenger) produced highest yields and low disease infestation
compared to other varieties. BARI developed vegetables, spices and BLRI developed Para grass
performed better at all locations as a reap.

Conclusions: The project demonstrated that there are good opportunities of enhancing agrcultural
production on floating beds, homesteads and water bodies in an integrated farming system in the
perennially flooded southern districts of Bangladéétw varieties of vegetables, spices and grasses

have been identified which coud be extended in these areas. The project demos motivated farmers to
include new crops, especially broccoli in their cropping patterns. The floating agriculture based farming
systems with new crops and cropping patterns, livestock rearing anéh{tstse culture could
substantially enhanced farmers6é i ncomeslyirngn the r
basin areas of southern Bangladesh.

14. Project Code and tite: TF 50-C/17. Management of wheat blast caused Bfagnaporthe oryzae
pathotype Triticum introduction

Implementing Organizations: Bangladesh Wheat and Maize Research InstigiMéMRI), Nashipur,
Dinajpur; BAU, Mymensingh and BSMRAU, Gazipur

Coordinator: Dr. Naresh Chandra Deb Barma, Director General, BWMRI
Locations: Jashore, Dinajpur, Mymensingh, Gazipur, Meherpur, Chuadanga
Budget: Tk. 305.87 lakh

Duration: Apr 2018 to Jun 2021

Introduction: Wheat blast is a fearsome fungal disease cause®ldgnaportheoryzae (syn.
Pyricularia oryzaé pathotypeTriticum (MoT). The disease was first discovered in the Parana State of
Brazil in 1985 and has since been a serious biotic constraint to wheat production in the warmer parts of
the Southern Cone Region of Soutimérica. In February 2016, the first outbreak of wheat blaside

South America was recorded in several southwestern and southern districts of Bangladesh. Genomic
analysis of the fungal isolates established that the wheat blast observed in Bangladesisehby a

South American lineage of MoT. The disease incidence was significantly widespread affecting
approximately 15% (about 15,000 ha) of Bangl ade
some areas reaching up to 100%. Outbreak of thesdis@as attributed to high temperature and
prolonged high humidity due to high precipitation at the flowering stage. This large scale emergence of
wheat blast is very alarming and significant given the levels of crop loss incurred by small farmers
relying an wheat as the second most important cereal crop. Most importantly, this emerging disease
representa serious threat not only to wheat production in Bangladesh but also to regional food security
in South Asia, where the people consume over 100 millionabvheat per annum.

Wheat blast may significantly impact wheat production because: 1) MoT has a very high evolution
potential, 2) the strain introduced in Bangladesh represents the most aggressive type, 3) the pathogen is
both seed and air borne, 4) mesmmercial wheat cultivars are susceptible, 5) resistance sources are
limited worldwide and their durability is questionable, 7) the disease develops very rapidly, giving little
time for remedial measures, actions, 7) known fungicides are partiallyiw#faader moderate to low

disease pressure, and fungicide resistance has been observed, and 8) there are knowledge gaps on this
devastating disease. This underlines an urgent need to develop integrated disease management solutions
through multiple intervetions to mitigate the threat of wheat blast in Bangladesh and stem its spread

to South Asia and other wheat growing regions with similar climates. The major focus of this multi
institute (BARI, BAU and BSMRAU) coordinated project includes variability inTVpopulation, its
epidemiology, field diagnostics, agronomic manipulation, testing fungicidal efficacy and development

of durable blast resistant wheat variety through classical breeding and genome editing.
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Objective: The main objective of the projecttis develop various disease management technologies
including resistant varieties to contain the emerging threat of wheat blast in Bangladesh.

Materials and Methods: The major project activities include field surveys in the westeuthwestern

districts to assess the extent of damage to wheat caused by the blast disease, screening of wheat
genotypes for resistance to the disease, molecular studies involving théveaagant Magnaporthe
oryzaepathotypeTriticum, and development and filed testing of management methods to contain wheat
blast.

BWMRI:Ani nt ensive field survey of bl ast igmowidg35 f arr
areas in 27 districtsf Bangladesh and disease rating based on-fi@dGcale

were done in the 20180 wheat season. Head blast incidence and severity egtiraated on spikes as
percentage of spike infectioaferred to as incidence and percentage of diseased area on infected spikes
referred to as severity and finally the disease severity was calculated following the formula, disease
severity (%) = (incidence x severity) * 100. Tweswtght (MoT) isolates wereultured from infected
samples of wheat and others hosts (triticale, barley, durum, grasses, etc.) collected during the last
growing season and preserved on sterilized filter paper in falcon tu@8GtMorphophysiological
characteristics of the celtted isolates were recorded. For molecular characterization, 151 isolates out
of 200 were used for DNA extraction followed by molecular analysis using MoT3 @yetific

marker) molecular marker through PCRg : o

assay. In addition, during this reportin/e

period 17 isolates were amplified with IT“ fom b AW s o -
sequence using ITS4 and ITS5 primer sefif ¢ .f‘" e b B N

and used for sequencing. After sequencir A%‘ﬂ
neighbor joining phylogenetic analysis wa (L4
done for the mentioned isolates sequenc:{®
with other publicly available ITS g
sequences ofPyricularia spp. In field §
screening experiments during 20620, ,
350 entries including susceptible/resistali
checks were screened against wheat bl
under inoculated conditions (Fig. 12) in §
precision phenotyping platform (PPP) &
BARI RARS, Jashore and é@8WMRI, : ‘ ‘ :

Dinajpur. Forty elite wheat genotypes fromF'g 12. Wheat germplasm screening for blast tolerance

diverse sources including

susceptible/resistant checks were evaluated against wheat blast under MoT inoculated conditions at
BARI RARS, Jashore.

BAU: BAU studied the MoT infection pathway in wheat invalyiroots, stem, rachis, spikes, awns
and seeds. Blast management methods including seed treatment with the fungicides Nativo @ 0.06%,
Filia @2.0 ml/L and Sun Fighter @ 2.0ml/L as a preventive measure were also studied.

BSMRAU: Studies includednoleculardiagnosis, genome epidemiology, and development of durable
blast resistant wheat by genome editindndlé genome sequencing of MoT isolates of Bangladesh was
performed to study genome mutation and recombination rate of the isolates linked to disease
epideniology. The DNAs ofM. oryzaeisolates sampled from wheat, barley and torpedo grass were
sequenced using lllumina HiSeq 2500 producing 125 base pickthreaddn collaboration with UK

and Canadian researchers, soggenes were edited by using CRISEBR$9.To perform genome
editing,a Golden Gate vector pBHREP from the pCAMBI derived pBHt2G vector was constructed.
The vector was domesticated through removal of Bsal cloning sites. AmiafKker was inserted,
which is expressed i&. coli, allowing for redwhite selection of transformants. These transformants
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were tested against MoT. To find out an alternative to the synthetic chemical fungicides to combat
wheat blast, 170 probiotic bacteria were screened against a virulent isolate @ M&RS.

Results and Discussion:

BWMRI: Prevalence and variability dflagnaporthe oryzapathotypeTriticum causing wheat blast
and screening of wheat genotypes for resistance to the disease

A varying level of disease frequency was observed amangutveyed fields. Thirteen districts were
identified with blast infection and one (Bogura) of them was a newly affected district. Out of 135 fields
surveyed, 37 fields were identified with wheat head blast infection which accounted in approximately
27% ofthe total fields surveyed. Fields planted at the optimum time (Novemif)IHostly escaped

or had very low disease severity. The highest level of spike incidence (80%) with higher severity (60%)
was observed in wheat fields of Meherpur district, wlhiile lowest (1%) level of incidence was
observed in the fields of Kustia, Jhenaidah and Chuadanga districts. Blast incidence was most frequently
observed in susceptible cultivars like BARI Gom 26, Prodip, BARI Gom 25, Bijoy etc. The overall
disease severityf the affected districts was comparatively lower (<1%) than the previous years (2019).
During the surveillance, blasffected spikes with no superficial infection was collected from the
affected fields and all the samples were brought to the BWMRI logghtaboratory for further studies.

Different isolates of MoT showed different types of morphological behaviors like light to deep gray
colonies, whitish mycelia with or without concentric ring and round margins, and good to variable
growth. The isolatesvere identical to wheat blast isolates from Brazil, Paraguay and Bangladesh
(previous isolates).

Pathogenicity test for MoT was standardized to evaluate pathogenic variability and cross infectivity of
the isolates. Nine suspected alternative hostSlagraporthe spp. were identified. Cross infection
happened among the hosts of wheat, triticale, barley and durum. An important finding was that, the
wheat blast isolate could infect and produce distinct symptoms on goosebdeasing indicaleaves

under ldoratory conditions but the goose grass isolates could not infect wheat.

Among the 350 entries evaluated, 32 lines were selected based on the least blast sevegtgjri000
weight, grain yield and other agronomic characters assessed over locatiaysfigdast variation in

terms of disease severity was observed among the genotypes. A high percentage of genotypes was found
with minimum disease infection. Among 350 lines, 286 demonstrated immune response, and 33 were
found to be resistant, 11 moderatadgistant and the rest susceptible to the blast disease. The percentage

of disease severity of the selected lines ranged from 0 to 26%, while those of the checks ranged from 0
to 76.31%.The resistant and moderately resistant lines will be subjectetificiarinoculation in the

next season and their responses examined.

The 40 elite wheat genotypes tested demonstrated varying degrees of reaction to the disease. Out of
them 13 scored as resistant showing 0.2 to 6.7% disease severity but none of them was found to be
immune. The resistant variety, BARI Gom 33, demonstratieigitay resistant reaction (0.3%) while

the susceptible variety, BARI Gom 26, showed 87.6% disease severity. The newly released varieties,
WMRI Gom 3 (BAW 1254) and WMRI Gom 2 (BAW 1208) showed highly resistant (0.2%) and
tolerant (33.6%) reaction to thésdase, respectively. Some other genotypes viz., Indian variety, BAW
1272, BAW 1280, BAW 1286, BAW 1297, BAW 1322, BAW 1323, BAW 1328, BAW 1338, BAW

1358 and BAW 1363 were found promising with less than 10% disease severity.
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BAU: Management of wheat blast: A holisti
approach with emphasis on early sta
detection for forecasting

The transmission platvay of the causative
agentMagnaporthe oryzapathotypeTriticum
(MoT), in wheat extends from seed to root # » i -
stem and then to rachis (Fig. 13). The fun¢ SN - e = RELTLTRCTRCER
pathogen can be present at the vegetai v .
growth stages of wheat plants raised frc
infected seedsPreheading growth stage (53
57 after sowingDAS) is the critical stage for
infection by the blast pathogen. Wheat stubb
carry MoT round the year i.e., the pathogen c P
be transmitted from wheat plants in one seas
to those in the subsequent seasdius,
destruction of wheat stubbles from infested
wheat fields is recommended for the mitigatiorfig- 13. Movement of the wheat blast pathogen

of whaet blast. A cocktail of the fungicide Magnaporthe oryzagathotype Triticum from root to
Tebuconazole, Trifloxystrobin and rachis in wheat (variety BARI Gom26)

Tricyclazole was proved to be effective both as

a preventive and curative measagainst wheat blast. Sprays or soil incorporation of silicon and boron
were also found to be effective in suppressing the wheat blast infestation. Gamma irradiation of seeds
produced 13 promising blast resistant wheat mutants.

Lane 1: Spike/Rachis
Lane 2: Stem
Lane 3: Root

BSMRAU: Molecular diagnas, genome epidemiology, and development of durable blast resistant
wheat by genome editing

Rapid detection of the wheat blast pathogen Magnaporthe oryzae Tricicum pathotype using genome
specific primers

In a sequencing of the genomes of a large numb&tadf and MoO isolates, two DNA fragments,
MoT-6098 and Mo¥6099, were successfully identifield in the genome of MoT that are absent in the
genome of the ricenfectingM. oryzae Oryzapathotype (MoO) and other fungi. The specificity of the

two markers by?CR analyzing 53 MoT and MoO isolates from South America and Bangladesh{Figure

1) was demonstrated and confirmed. To test the usefulness of these two markers,-thediatgd
isothermal amplification (LAMP) method was first developed to detect the MoiBothermal
conditions without the use of a PCR machine. To develop a more convenient method, the Cas12a protein
and guide RNAs (gRNAS) to target the M6198 and Mo¥6099 sequences were used. The activated
Casl2a showed indiscriminate singteanded DNse (ssDNAase) activity. The combined target
dependent Cas12a ssDNase activation with recombinase polymerase amplification (RPA) and nucleic
acid lateral flow immunoassay (NALFIA) helped develop a new method that accurately, sensitively and
costeffectivelydetects MoTspecific DNA sequences in the infected wheat plants and seeds. This novel
strip-like kit can widely be used for rapid detection of wheat blast in asymptomatic wheat plants, seed
lots, and alternate hosts for the surveillance and monitoringhefwheat blast. Furthermore,
commercialization of this rapid blast detection kit would enhance its worldwide use in the plant
guarantine, farmersé fields and research | aborat

Discovery of linear liopeptides froBacillus subtilisthat suppress wheat blast disease

Five linear lipopeptides derived for a strain Bécillus subtilis were discovered that effectively
suppressed growth and infection of MoT buttvitro andin vivo. Among the 5 compounds studied,
gageotetrin B (5) displyed the highest mycelial growth inhibition of MoT followed by gageopeptide C
(3), gageopeptide D (4), gageopeptide A (1) and gageopeptide B (2) with minimum inhibitory
concentrations (MICs) of 1.5, 2.5, 2.5, 10.0 and 10.0 pg/disk, respectively. Applioatizese natural
compounds also completely blocked formation of conidia in the MoT fungal mycelia in the agar
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medium. Further bioassay revealed that these compourgsiiihibited the germination of MoT
conidia and if germinated, induced deformation gérm tube and/or abnormal appressoria.
Interestingly, application of these linear lipopeptide$)temarkably suppressed wheat blast disease
on detached wheat leaves.

Screening of CRISRRas edited §ene mutant lines against wheat blast pathogen

Twelve rice orthologu§$-genes namel\ERF922, Dja6_1, Dja6_2, Rac4, Rac5, HDT701, WRKY28 1,
WRKY28_ 2, OBold, Pi21, Cul3and PLdbetawere identified in wheat genome. These genes were
targeted for deletion in the wheat genome using CRISBE0 genome editinge¢hnology.
Approximately, 7,000 mutant lines were screeri@etached leaves assay revealed that some of the
mutant lines exhibited moderate resistance to the wheat blast pathogen. Forty moderately resistant
mutant lines were transferred to growth chambersplant growth and seed collection for head
inoculation assay.

Conclusions: The magnitude of damage to wheat in Bangladesh caused by the dreaded blast disease
has been assessed and some pioneering work on molecular characterization and genome sgquencing
the causative agenélagnaporthe oryzag@athotypeTriticum (MoT), development of management
methods for the control of the disease and screening of wheat genotypes for resistance to the pathogen
has been done so far by the project scientists. A valgirg of blast disease frequency was observed

in farmer sé wheat -sbuthedstdrs districts, feeldssplartted at thev@psmura tinre
(November 1830) mostly escaping the infestation or having very low disease severity. Different
isolates 6 MoT showed different types of morphological behaviors and good to variable growth. The
isolates were identical to wheat blast isolates from Brazil and Paraguay. A significant variation in terms
of blast disease severity was observed among the 350 wéreatlypes tested; from among them, 32

lines were selected for further evaluation. Out of the 40 elite wheat genotypes tested, 13 scored as
resistant showing 0.2 to 6.7% disease severity but none of them was found to be immune. The newly
released wheat vaties, WMRI Gom 3 (BAW 1254) and WMRI Gom 2 (BAW 1208) showed highly
resistant (0.2%) and tolerant (33.6%) reaction to the disease, respeétinely kit that accurately and
costeffectively detects MoEpecific DNA sequences in the infected wheat plams seeds was
developed which can be widely used for rapid detection of wheat blast in asymptomatic wheat plants,
seed lots, and alternate hosts for the surveillance and monitoring of the wheat blast; commercialization
of this rapid blast detectionkitwbud enhance its worl dwide use in pl
research laboratories. Five linear lipopeptides derived for a str&@aaifus subtiliswere discovered

that effectively suppressed growth and infection of MoT both in vitro and @ Wcocktail of three

ngicides proved to be effective both as a preventive and curative measure against wheat blast. Sprays
or soil incorporation of silicon and boron were also found to be effective in suppressing wheat blast
infestation.

15. Project Code and Title: TF 51:-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 (BAR3azipur
Principal Investigator: Dr. Md. Golam Mahboolb§SO, ASICT Division, BARI

Locations: Drought prone Barind Tract regions of Rajshahi, Chapai Nawabganj, Naogaon, Bogura,
Natore, Sirajganj, Gaibandha, Jaipurhat, Dinajpur and Rangpur

Budget: Tk.122.901akh

Duration: Apr 2018 to Mar 2021

Introduction: Remote sensing and geospatial modeling can play a vital role in the assessment of
cropping patterns and availability of natural resources for use in systems intensification (SI) planning

in agriculture. Reent provisions of access to high performance cloud servers for large volumes (up to
planetary scale) remote sensing image analysis offer a time and cost saving mechanism by providing

€ fﬂ&
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analytical algorithms and ground referenced data. Bangladesh NARSt@sstitve developed and
released many modern crop varieties and technology options (e.g. management practices, farm
machinery) for water and other resources conservation which could fit well in area specific cropping
patterns to achieve Sl goals in differeareas in the drought and salinity stressed ecosystems of
Bangladesh. Geospatial modeling can help suggest appropriate cropping patterns with the optimum use
of available natural resources in these vulnerable ecosystems. This research project adelissses th

of sustainable cropping intensification in problematic aggologies of Bangladesh like the drought
stressed agrecosystem prevailing in the Barind Tract of Bangladesh.

Objective: To develop an agrenvironmental resources and constraints-dgabase and crop type
maps for the dry season using remote sensing image analysis.

Materials and Methods: Remote sensing and geospatial modeling tools are being used to address the
High Barind Tract covering 11 upazillas of Chapainawabganj, Naogaon and Rajshahi districts. Two
reconnaissance surveys were conducted in March/2019 and July/2019 in the study area with a view to
identifying potential Unmanned Arial Vehicle (UAV) operatidmesearch fields to observe pros/cons
analytically as per the rules and regulations provided by the Civil Aviation Authority of Bangladesh
(CAAB) regarding UAYV flying. The study aimed at providing higésolution crop type and cropping
pattern maps forhe study area from satellite imagery. Historical land use/cover change analysis at a
time lapse of every ten years since 2001 were conducted for dry season cropping practices mostly by
using Landsat data archives. Sentinel 2 satellite data of recenwerarsised to assess land use at a
higher spatieiemporal resolution. Vegetation indices (NDVI, EVI and GMVI) from Landsat archives
and Sentinel 2 satellite data until 2018 were downloaded from the Google Earth Engine for the entire
High Barind Tract usingustomized codes written in Java Script. During the reporting period (July
2019June 2020), a reconnaissance survey (2nd) was done for UAV flight site selection. Necessary
ground data were collected as well from study area to train satellite imagesgfdymeamapping. A

crop inventory for the entire Barind Tract was prepared according to the methodological framework.
Six major crop types, predominant in the area, were chosen for delineation from satellite image
classification namely: maize, lentil,
mustad, potato, Boro rice, and wheat. A
total of 28 clouefree Sentinel 2A (MSS,
level1C) satellite imagery (10m spatial 1(
days and temporal resolution) werg
downloaded (https://scihub.copernicus.eu
of the recent year (2012020) for the dry
season (OctolweMarch) which were
analyzed using desktop based geospat
software tools and the Google Earth Engin
(GEE) platform.

Results and DiscussionAn algorithm was
developed to delineate dry season cro
using SentineR imageries in a pilot area
(Godagari upzila) (Fig. 14). Results show
that Boro rice and lentil occupied most of
the area with 8,543.12 ha (17.35% of th
total upazila) and 8381.55 ha (17.02%

respectively. Wheat, mustard, maize an B e e [ s [ e
potato shared area 2,087.89 (4.24% o e s
1,731.55 (3.52%), 798.76 (1.62%) an
658.58 ha (1.34%), respealy during rig. 14, Dry season crop type mapGodagari upazila,
20192020Rabiseason. Other areas (watelRajshahi, 201920

bodies, others crops, orchards, settlement,

etc.) shared the maximum area coverage

with 27,052.42 ha (54.92%). The overall accuracy of the classified map was found 75% while
comparing with the grounduth data. Besides, a set of agrvironmental resources gdatabase from
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image analysis was developed including digital elevation model, slope map, aspect map, and soil map
for the selected upazila.

Conclusions: Classification of agricultural lands (gotypes) of smallholding farms has been
challenging in Bangladesh due to small plot sizes and huge variability over time and space. Remote
sensing image analysis offer a time and cost saving mechanism by providing analytical algorithms and
ground referenakdata. Geospatial modeling can help suggest appropriate cropping patterns with the
optimum use of available natural resources in these vulnerable ecosystems. This project addresses the
issue of sustainable cropping intensification in problematic-agogies of Bangladesh like the
drought stressed agerosystem prevailing in the Barind Tract of Bangladesh employing remote
sensing techniques and geospatial modeling. A set ofeayiconmental resources gdatabase from

image analysis was developed intihg digital elevation model, slope map, aspect map, and soil map

for the selected upazila.

16. Project Code and Title: TR52-C/17. Adaptation of BARI released hyacinth bean varieties and
up-scaling the farmers' innovation for productivity enhancement in the Narsinghdi region

Implementing Organizations: Bangladesh Agricultural Research Institute (BARf)d Chinishpur
Dipshikha Mohila Samity (CDMS), Narsingdi (NGO)

Principal Investigator: Dr. Md. Moshiur Rahman, PSO, Regional Horticulture Research Station
(RHRS), BARI, Shibpur, Narsingdi

Locations: RHRS, BARI, Shibpur, Narsinghdi and Sadar and Shibpur upazilas of Narasinghdi district
Budget: Tk. 67.5 lakh
Duration: Feb 2018 to Jan 2021

Introduction: A few farmersd innovations are practiced i
highagreeconomi c returns from t hem. One such far mer
relay cropping system where lagtage eggplant stands are used as pastifor the bean plants which

saves high costs of erecting bamboo trellis normally used in commercial bean cultivation. In most cases,
farmers grow local cultivars of hyacinth bean.-&faling and refinement of this technology with

modern varieties andeir widespread adoption are needed. This project aims to evaluate and popularize

the eggplant+hyacinth bean relenopping technology refined with the inclusion of BARI released
eggplant and hyacinth bean varieties in four upazilas of Narsinghdi.

Objective: To introduce and disseminate BARI released eggplant and hyacinth bean varieties and up
scale farmersd innovation.

Materials and Methods: In the previous years (201Z8 and 20189), suitable BARI released

hyacinth bean varieties in winter were testet RHRS, Shibpur, Nar singhdi
the Sadar and Shibpur upazilas of Narsinghdi through relay cropping of the bean with eggplant for up
scaling the farmersd innovation. Adapti-&ad tri al s

BARIBegunl1 0, wer e conducted i n f ar2ehres Summer hydcidtls and
bean varieties viz., BARI Sheem Sikribi Sheenil and Sikribi Sheer@ were tested as a relay crop

planted between two eggplant rows with a sole crop of sumyaeinth bean under traditional practices

old eggplant stands as a support and normal practices with bamboo trellis. Data on growth and yields
of hyacinth bean and eggplant as well as profitability were studied and analyzed.

Results and DiscussionThe BARI developed eggplant varieties, BARI Beggimnd BARI Begun

10, were found to be superior to the local variety, Volanath in terms of yield and economic returns.
Likewise, the BARI hyacinth bean varieties, BARI SheenBARI Sheerd and BARI Sheerd
perfomed better than the local local variety, Kartika. BARI Shdemas found to be suitable for
growing as a relay crop with BARI Beg@BARI Begun10. Relaying BARI Sheerhh with BARI
Begun8/BARI Begunr10 reduced production costs from those needed fromcsops and increased
yields and economic returns.
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Conclusions: BARI released eggplant and hyacinth varieties and novel agronomic practices such as
growing hycinth bean as a relay crop with eggplant using the eggplant stands as support for the bean
crop ingead of the traditional practice of erecting bamboo trellis were successfully tested in the
Narsinghdi district. The improved eggplant and hyacinth bean varieties were found to be more
productive and hence acceptable to vegetable growers of the distaidtlition, relaying hyacinth bean

with eggplant reduced production costs from those needed for sole crops, increased yields and economic
returns. The results could be a good example to motivate researchers and farmers for testing and
adopting locally su@ble varieties, cropping patterns and agronomic management innovations to
enhance the productivity and profitability of vegetable crops in other regions of the country.

17. Project Code and Title: TF 53C/17. Production and dissemination of BARI releasegear
round jackfruit variety and its management packages

Implementing Organizations: Bangladesh Agricultural Research Insitute (BARBazipur and an
NGO, Society for Sustainable Development for the Rural and Urban (88atRDA

Principal Investigator: Dr. Md. Jillur Rahman, SSO, Pomology Division, Horticulture Research
Center (HRC), BARI, Gazipur

Locations: Gazipur, Mymensingh, Khagrachari and Narsingdi
Budget: Tk. 63.92 lakh
Duration: Feb 2018 to Jan 2021

Introduction: Jackfruit @rtocarpus heterophylk) is the national fruit of Bangladesh, which
traditionally, has ahort (JuneéAugust) harvest period and the wastage of the fruit is higt3026.

BARI has developed three varieties of jackfruit, viz. BARI Kanthah regular bearing higyielding
variety which is harvested in mitflay to June, BARI Kanth&?, an offseason regular bearing variety
which is harvested during January to March and BARI Kar8halyear round regular bearing variety
which is harvested in September to June. A standard varetyot be maintained through seed
propagation due to the heterozygous nature of the trees, this can be done only by vegetative propagation,
and grafting is commonly practiced for this purpose. Quality planting materials and improved
management practices cprising appropriate fertilizer doses and irrigation to prevent fruit dropping,
pollination and pest control are needed for high year round jackfruit productiis.project was
initiated to disseminate material and technologies for year round jackidigiion.

Objective: Dissemination of improved grafting and management packagemdkiruit varieties
released by BARI for seasonal and-sffason production.

Materials and Methods: A baseline survey for identifying year roundAsiason jackfruit gerptasm

in Khagrachari, Ramgarh, Narsingdi and Gazipur was conducted and their fruits collected and
evaluated. At the same time, scions were collected to produce saplings through gkaftinghard

with BARI developed jackfruit varieties has been estabtisht the Fruit Research Farm, BARI,
Gazipur. Experiments on grafting of jackfruit are being conducted at the Fruit Research Farm, BARI,
Joydebpur and Hill Agriculture Research Station (HARS), BARI, Ramgarh, Khagrauttathree
jackfruit varieties (BARIKanthatl, BARI Kanthal-2 and BARI Kanthat3). Thirty farmers (including 5
nursery men) were selected for trials with grafted jackfruit saplingfie second year of the project
(201920), every farmer (25 farmers of Khagrachari and Narsingdi dstrias supplied five saplings

of each of the three jackfruit varieties to set up orchards. At the same time, 5 nursery men of the two
districts were supplied five saplings of each variety. These orchards of grafted jackfruit plants would
act as mother treerchards. Activities to establish an orchard of BARI developed jackfruit varieties in
the Mymensingh district were in progress.
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Results and DiscussionOrchards

of BARI developed jackfruit
varieties had been established i
farmerds fields
3 districts (Gazipur, Khagrachar
and Narsingdi). Same work will be "
done in Mymensingh and orchardig#t, 5

of BARI developed jackfruit
varieties would be eablished in
four more districtsPerformance of
BARI developed jackfruit varieties
was observed at Fruit Researc s
Farm, BARI, Joydebpur, Gazipur &&=
Plant height increased by abol
127% in BARI Kanthall, 223% in
BARI Kanthl-2 and 224% in :
BARI Kanthal3, andafter one Fig. 15. Exeperimental jackfruit orchard in Gazipur

year on January 26, 2020 plant

height of BARI Kanthall, BARI Kantht2 and BARI KanthaB were recorded to be 3.04 m, 2.91 m
and 2.92 m, respectiveljt the same time, base girth increased from 5.43 cm in January 2019 to 17.6
cm in January, 202id case of BARI Kanthal; 4.14 cm in January 2019 to 20.6 cm in January, 2020
in case of BARI Kantha®2 and 4.01cm in January 2019 to 20.3 cm in January, 2020 in case of BARI
Kanthat3, respectively. Growth and development of grafted jackfruit plants gadisfactory for fruit
bearing.

Performance of 12 exotic year round and red jackfruit germplasm was observed at the Fruit Research
Farm, Joydebpur, Gazipur. Growth and development of the grafted jackfruit plants were satisfactory.

The greatest grafting success was recorded in January grafting with BARI Kai(#t®&a2%) followed

by January grafting with BARI Kantha& (76.8%). Plant height, base girth and canopy spreading
increased with the increased split application of fertiliaéand K) of grafted jackfruit plant (BARI
Kanthat3).

Coclusions: New jackfruit varieties and technologies appear promising for the year round production

and availability of the delcious, nutritious and popular fruit in Bangladesh. Growing off seasggaan

round varieties will boost production, cut down the current fruit wastage to an acceptable level, increase
jackfruit growerso profits and open up opportuni
economy.

18. Project Code and Tite: TF 54-SBR/17. Improvement of cropping systems applying different
agronomic management practices in salinity affected coastal zone of sowtlestern part of
Bangladesh for attaining food security and sustainability

Implementing Organization: Bangladesh @ricultural Research Insitute (BARI)

Principal Investigator: Dr. Kawsar Uddin Ahammad, PSO, Regional Agricultural Research Station,
BARI, Jashore

Locations: Khulna and Satkhira
Budget: Tk. 260.0 lakh
Duration: Jan 2018 to Dec 2020

Introduction: Scarcity d non-saline irrigation water and high soil salinity during the winter season are

the major problems of crop production in this region. For improving the food and nutrition security

situation in this region it is imperative that the conventional cultimapractices and methods be

replaced by environmeifitiendly and socieeconomically beneficial ones. There is ample opportunity
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to adopt a T. AmaiiRabifallow/Kharif-I cropping system replacing the traditional single crop,-low
productivity, lowprofit Fallow-T. Amanfallow system as a technology to increase cropping intensity

in the salinity affected southwestern region with the introduction of new crops like pulses, oil seeds,
vegetables, spices, etc., using salt tolerant varieties, growing crops orbeadsechulching, rainwater
harvesting in é6kunni 6 (mini pond) or canal for i
initiated to study and demonstrate the T. ArRabifallow/Kahrif-1 cropping pattern with the use of
appropriate varietieand improved technologies of crop establishment, residual soil moisture use and
irrigation in the southwestern coastal saline zone.

Objective: To increase cropping intensity in coastal saline areas through improve@cag@mically
viable cropping sytems and agronomic management practices.

Materials and Methods: Base line surveys on local crop production practices andeagnoomic

issues were completed early in the project implementalidne pr oj ect | ocati ons Wwe
in Dacope, Batiaghata and Dumuria uazila&btilna district andShyamnagar, Kaliganj and Sadar

upazilas of Sathkhira district. Elev&RARI developed saltolerant varieties of Rabi crops namely

mustard, grasspe wheat, potato, maize, gardenpea, bitter gourd, sweet gourd, bottle gourd, water

mel on and sunfl ower and two Kharif c¢crops namely
fileds (24.51 ha) in the project area using relay and mulching techniqueBRRiedeveloped short

duration T. Aman rice variety, BRRI dhan75, was cultivated in 16.51 ha of land of 80 farmers replacing
long-duration local T. Aman varieties.

Results and DiscussionThe average
seed vyields of mustard, mungbea
gardenpea, grasspegsame were 0.98%
0.5, 0.85, 0.48 and 0.73 t/hasass
respectively. The average grain yielcfgses
of rice, wheat and maize were 4.4%
3.6 and 5.9 t/h, respectively. Thej
economical yield of potato, swee
gourd, bitter gourd, bottle gourd an@
watermelon were 25.2, 5.9, 8.9, 37,
and 44.63 t/ha, respectively. T
highest total rice equivalent yie
(TREY) 27.02 t/ha was found for the
T. Amanfallow-watermelon |
cropping pattern follone by 19.25,
18.25, 13.08 and 10.98 t/ha for the T. Anpartatesesame, T. Amapotatemungbean, T. Aman
fallow-bottle gourd and T. Amaallow-bitter gourd patterns, respectivelhese innovative cropping

patterns increased the riequivalent yield (REYby808 5% over t he farméesd tra
highest marginal income (Tk. 4, 60,300/in@t income (Tk. 4, 11, 645/ha) anthrginal benefit cost

ratio (6.63) came from the cropping pattern that gave the highest TREY (T -fattmam-watermelon).

This pattern also showed tiéghestproduction efficiency (82 kg/ha/day)sustainable yield index

(80.25%) and systems profitabilifffk. 1128/ha/day). The highekind use efficiency’5.07 % was

obtained from the cropping patterh. Amangardenpesgesame.The tested cropping patterns
increased farmers6é incomes by about 80 to 95 %.
Conclusions:Scarcity of sweet water for irrigation and high soil salinity especially in the dry winter

season restrict farmers to growing only one monsoon rice crop a year in the traditionally followed
Fallow-T. Amanfallow cropping pattermn the saltaffected KhulnaBagerhat and Satkhira districts of

the southwestern coastal saline zone of Bangladéss project, however, has clearly demonstarated

that there is a good scope of cropping intensity in the salinity affected southwestern region with the
introduction & new crops like pulses, oil seeds, vegetables, spices, etc., in the cropping patterns,
growing salt tolerant varieties and applying improved management pra¢tiese interventions have

been shown to substantially incredaed use efficiencyproductio efficiency, systems profitability,
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sustainabl e yield index a-eablogitaly chredlanged cosataltsalinen ¢ o me
region of Bangladesh.

19. Project Code and Title: TF 55AE/17. Development and adoption of a solar cabinet dryer for
vegetable seeds
Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Md. Nurul Amin, Farm Machinery and Postharvest Process Engineering
(FMPE) Division, BARI, Gazipur

Locations: BARI, Gazipur and RARS,
BARI, Jashore

Budget 20.45 lakh
Duration: March 2018 to February 2021

Introduction : Moisture content plays &
major role in determining the shelf life o
seeds. Vegetable seeds normally cont:
60-80% moisture at the stage ¢
physiological maturityThe seed moisture
content needs to be reduced to a safe le
of 8-9% by sun or air drying or mechanics
drying to preserve seed quality duri
storage. In the sun drying method, seeds
dried sometimes at low temperature a
sometimes at high temperaturwhich
deteriorates seed quality. Sometimes, continuous rains for a few days restrict traditional seed drying
and whole lots of seeds are spoiled. This project attempted to design and fabricatdremaigo
cabinet solar dryer for drying of vegetableeds to reduce seed losses and produce good quality
vegetable seeds.

Objective: Designing and fabrication of a solar powered and electricity backup vegetable seed dryer,
its performance evaluation and dissemination.

Materials and Methods: A solar cabinetryer was designed and fabricated by the Farm Machinery

and Postharvest Process Engineering Division, BARI, Gazipur with locally available materials such as,
MS box, MS flat bar, MS angle bar, MS sheet, GP sheet, SS net, insulation materials, DC fan, PV
module, polyethylene sheet, cork sheet, etc. for drying df5lKg of moist vegetable seeds. The dryer

was designed to generate desirable temperature (<45°C) from solar radiation suitable for vegetable seed
drying. To reduce the temperature differences among the trays of the dryer, additional two dry heaters
of 500 W capacity were vertically incorporated adjacent the upper two trays. A battery of 12 V was
connected with two fans for running the fans when in absehekeciricity or insufficient sunshine

during drying operation. The battery is charged by a controller through a solarRenfietmance of

the solar powered vegetable seed dryer was evaluated with red amaranth and sweet gourd seeds.
Modification of the dyer was done during September to November 2019 and a prototype fabricated
(Fig.17). Dried seeds (moisture content of 7.0% on the wet basis) of red amaranth (7.95 kg) were used
for evaluating the performance of the dryer during32QJanuary 2020. The ddeseeds were wetted

with water at 18% moisture content (wiihe dryer was tested forelshly harvested seeds of sweet

gourd (616 g) collected from the Joydebpur Chourasta wholesale market, Gazipur dihdute

2020.

Results and DiscussionOptimum drying temperatures for safe storage moisture content of red
amaranth seeds and sweet guard seeds were

determinedThe moisture of red amaranth Fig.- 17. Isometric view of thesolar cabinet dryer
developed at BARI
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was reduced from an initial moistutentent of 18% to the final moisture content of 7.0% (wb) by the
solar cabinet dryer in 8 hours of drying time. The average temperatures of the heater zone, bottom tray
and upper tray were found to be 43.99°C, 42.70°C and 41.57°C and relative humidist (Ré&i¥aid

points were 44.00, 46.60 and 49.25%, respectively. The temperature in the heater zone was about 10 °C
higher than the ambient temperature and RH was 25% lower than that of the ambient air. The moisture
content of sweet guard seeds was redfreed 41.59% to 9.23% (wb) in 6 hours of drying period. The
moisture content of seeds in bottom tray was 1.13% lower than that of upphr todgl 2 kWh electric

energy was used for drying of 616g moist (41.59%) sweet guard seeds for &leirs: anergy was

used for testing of dryer without load, ambient temperature increased and relative humidity decreased
with exposure period. Temperature and inside the heater zone slightly increased up within one hour and
later it was steady up to 41.2 °C whistsuitable for drying of seeds. Average temperature in the heater
zone was 10.4 °C higher and relative humidity was 31.1% lower than those of ambient. Solar energy
was used for testing of dryer without load, drying air temperature of bottom tray was ({1igti€¢C)

than that of top trays but successive upper trays temperature was gradually little decreased. Temperature
of all trays varied from 42.77 to 43.98°C which are suitable for drying of vegetable seeds. Two batches
of training program of solar cabindryer among the farmers and seed growers was conducted at
Srirumpur, Jibonnagar, Chuadanga on 17 June 2019 and RARS, Jashore 8 February 2020. Contract
growers of The Metal Company, seed growers and farmers of Jashore showed interest in using the dryer.
Two training programs for farmers, seed growers and seed companies were onducted. A booklet titled
Al ntroduction and Use of B A R.inkage bdtween reSearbhierramedt Dry
manufacturer were developed.

Conclusions: Drying of seeds irBangladesh is normally carried out by the traditional sun drying
method which is tedious and tingensuming and it often results in inferior quality due to dependence
on weather conditions and vulnerability to contamination with insects, pests, dusttageelis are

often damaged due to continuos rains and high humidityedd&iendly cabinet solar dryeseed dryer
designed and fabricated by agricultural engineers of BARI through this project offers an opprortunity
for farmers and commercial grower§ \eegetable seeds to quickly dry their produce, prevent seed
damage and increase incomes and profits.

20. Project Code and Title: TF 56C/17. Collection and characterization of potential germplasm
of rape seedmustard and participatory salt tolerant short duration variety development for
increasing cropping intensity in southern coastal Bangladesh

Implementing Organizations: Bangladesh Agricultural University (BAU), Mymensingh and
Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Prof. Dr. Lutful Hasan, Dept. of Plai@reeding and Genetics, BAU
Locations: BAU, Mymensingh, BARI, Gazipur, and Bagherhat, Khulna, Barishal
Budget: Tk. 125 lakh

Duration: Jan 2018 to Mar 2021

Introduction: The Perspective Plan of Bangladesh (PPB) for ZlGimed at increasing the
production of domestic oil seeds for providing the population with 40 g/person/day (14.6 kg/yr) of
edible oil. As per PPB, the estimated demand for edible oil would be 24.9tbtekby the year 2021
whereas the domestic production of edible oil is only 2.19 lakh tons per annum on an average,
necessitating the import of around 12.90 lakh tons yearly. Tweght Brassica varieties developed

by different institutions are mostly ised to favorable environments in Bangladesh, but marginal lands
like the coastal saline lands remaining idle or underutilized may be used to grow mustard to increase
oilseed production in the country. However, for mustard cultivation in the coastal zatieg salt
tolerant varieties are required. Some tolerant genotypes are available at BAU and BARI which can be
used to develop new varieties suitable for growing in the coastal area. This project attempts to address
the issues of development and adoptiérsalt tolerant rapeseed and mustard varieties in the coastal
region of Bangladesh.
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Objective: To develop higkyielding, shortduration, salt tolerant rapeseed mustard varieties and
disseminate improved cultivation technologies among farmers in th&éesoutoastal region of
Bangladesh.

Materials and Methods: The project was implemented in 27 upazilas of five districts in the southern
coastal zone of Bangladesh. A total of 1620 beneficiary farmers were selected in these upazilas. Twenty
five potential apeseed mustard genotypes were screened at BAU for salt tolerance, 5 genotypes were
selected. Yield performance of the 5 selected genotypes was studied at BAU field laboratories. Yield
and yield contributing characters were recorded and analyzed. Poe @dperiments were conducted

with the 5 selected genotypes to investigate the effect of different salinity levels (6, 8, 10 and 12 dS/m)
on seed yield and yield contributing characters of. Training camps were organized for the participating
farmers of theprojects areas to train them on the aim of the project work, ways and means of better
livelihood, effect of salinity on crop rpoduction and improved cultivation technologies for salt tolerant,
high- yielding and shorturation mustard. The seeds of alngatkveloped advanced lines were
multiplied at the Genetics and Plant Breeding experimental farm of BAU and at the BARI research
farm, Gazipur.

Results and Discussion:
Development of salt tolerant rapeseed mustard varieties

Out of the 25 local and exotienotypes of rapeseed mustard, 5 advanced promising genotypes namely,
BD-6950, BD7104, BD10115, Jurb36 and BJDHL2were selected for further evaluation as salt
potential salt tolerant varietie§he selected genotypes were evaluated for determiningtigene
divergence at molecular level based on SSR marker. Genetic divergence was found among the studied
genotypes, olecular analysis revealed diversityprg these genotypes different lodi related to

salinity toleranceThe genotype BE5950 gave the higist seed yield (2197.92 kg/ha) followed by-BD

7104 (2190.42 kg/ha) and BDD115 (2121.08 kg/ha), outyielding the check variety, BARI safigha

by about 30%. Soil salinity affected yield components and yield of the rapeseed genotypes to various
extents. h general, plant height, number of secondary branches, length of primary branches and leaf
area, 1000 seed weight, 1000 seed weight and seed yield per plant were negatively affected by soll
salinity. The genotypes BB950, BD7104 and Jwd36 performed be&tr than the other to genotypes;
especially BB7104 showed better interaction performance compared to others in terms of days to first
flowering, days to maturity, chlorophyll content, 1000 seed weight, seed yield per plant.

Principal component analysi®CA) revealed that days to first flowering and days to maturity had
contrasting association with other variables for salinity stress tolerance in genotyfi8@nd BD
10115 at higher salinity levels (8 dS/m and 10 dS/m)a3b0, BL7104, BD10115 andun-536 were
identified as salt tolerant genotypes.

Reactive oxygen species (ROS) and scavenging role of antioxidants against salt stress were assessed at
the BAU laboratory. Plants are endowed witfObimetabolizing enzymes such as catalases (CAT),
ascobic peroxidases (APX), peroxidases reductases (POD). These enzymes have scavenging role on
reactive oxygen species (ROS) like@d. In this study, activity of APX and CAT showed minor
genotypic variations in rapeseed mustard advanced breeding lines amders \salinity stresses.
Interestingly, activity of POD showed striking variation among five advanced breeding lines of rapeseed
mustard. Activities of POD markedly increased in-B860 and BB7104 genotypes at both 30 and 60

min after the treatment at €Endicating that these two genotypes have innate capacity to manage the
activity of reactive oxygen species (ROS). Activities of POD also increased-itOBL6 and BJDH

12 at both 30 and 60 min after the treatment at the 8EC salinity level. In thessslaeptible variety

BARI sarishal4, the activity of POD did not differ between control and salinity stress.

In demonstration trials in 140 selected benefici
yield of 2355 kg/ha was obtained witkrgptype BD6950. The 2nd and 3rd highest yields were 2335
and 2332 given by BG104 and BB 10115, respectively. BIB950 was also the earliest maturing
genotype (86 days) followed closely by B1204 (88 days) and BD0115 (91 days). All of these three
lines may be considered early maturing. Overall, genotype$®iD, BD7104 and BB10115 were
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found to be salt tolerant (able to complete their life cycle in 6 to 12 dS/m}ylalgling (30% higher

yield than check variety BARI saristi@), medium staured @ht height 105 cm), having aagvth
duration (81 to 91 daysimilar as that for the popular varieties and stable across the natural saline
environmentThese three newly developed genotypes can be grown #yilogvsalt affected coastal
areas and can be planted ughe 15 week of DecembeiVith thesedesirableattributes these three
genotypes were recommended for cultivationthie southern coastal salinegion. The rapeseed
genotypesBD-6950, BD7104 and BB10115, were finally registered with the Seed Wing of the
Ministry of Agricuture for releasas new mustard varieties such as, BAU SarishBAU Sarisha2

and BAU Sarish& (Fig. 18 and 19).

Il ncome generation and farmersd response

In the base line survey it was observed that the selected beneficiary farmers grew T. Aman rice and
local conventional mustard varieties whicly
fetched a total gross return of Tk. 44538/h §
The adoption of newly developed sadterant  §

high-yielding rapeseed mustard genotypes
replacing the traditional varieties increased tI

BAU develops three
salt-tolerant mustard
varieties

gfe s

) Fafars/ v aafae w9 are Rese aeaia

o (2 (0R).~. N/ 2.2 o2& a G 2020

AT A Slﬁ"?rq . TR BTAfE A MMM&?/R%P@ 5«&{
m’ﬂw BL__S&MW }V'}‘\(‘_M
ﬁﬂrﬁrswrmﬂw DAV, Savsisfe. @Nf#’r—?)
wrefba Te: ... N"ar&aakn& - ..

Trefba qa: 0 FEe O zRfe o
BIC T AT e . AR ovey . wa\
e e () UG, Yiekolimg. (407'4“3&4*'??\» B e
© Saft.. bolexomec. Uphe Ao ds/m. ..

() Liffe... Duterfion.. 8285 de
(®) Avex og.. Plamd. ﬁuw (_q»-uo)c(m,...
(¢) Number. o) Sifioiae

Y YRV

O ST .,

?Aﬁku.r Rahman, BAU

Bangladesh Agricultural
University (BAU) has developed
three high-yielding varieties of
salt-tolerant and short-lived
mustard with the coordination
of Bangladesh Agricultural =
Research Institute (BARI).

The three mustard varieties
are BAU Sarisha-1, BAU
Sarisha-2 and BAU Sarisha-3.

This information was givenat
a workshop titled 'Development
of Short-Term Salt-tolerant
Rhapsody Seed Mustard' in the
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of Agri of the Uni Dy

According to the Ministry of
Agriculture, mustard is current-
ly cultivated in a total area of
4.44 million hectares of land in

0. R0 =205, Seed. Pe. salig e,
ONIZ 53 AT/ s 0k Comtent. U= LA
@) .Ghucesinaloten Content.o; Unrie. Aci A0, Senatniodi |
T effebTea A 6 5 ¢ D&pm{m&w& . Gemebicn. amnd. PM
Lreceding., Barnglodeds. Aga ciodtuned Univexaby... ... . 7w

femtma forat 77vm @ wifaa: Moy Vi
S /MEAT 333 Daker 5 :
mmﬁqmmmwml a l,ﬁlzoa(,

WA s GTefBa eI Te @ 2af2y Fem e Wi 9% FA0s Zd | Treft wEEe @
“Beetfie wover cut e AT AT A" G Feww Grgre TS S TS A | Grefoa
sy T T faoaeigs Arem serroAIE fFrowe! e @ A | e wiEa ¢ fafi st e

R

BAU Vice Ch 1l d Profe

d Plant
Dr Lutful Hassan visits a mustard crop field.

-AA

metric tons per hectare in saline
soils and 3 metric tons per
hectare in other soils. Also, 40-

Agricultural Research Institute
(BARI) jointly developed the vari-
eties. Chief Scientific Officer of
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the country, from which 6.5 mil- 41 percent of oil can be obtained Bangladesh Agricultural Research TrefBa frawa eoiEE F4 70T A |

lion metric tons of mustard and from these varieties. Mustard Institute (BARI) Dr Ferdousi

2.5 million tons of oil are pro- production in the country will Begum was the principal investi- &

duced from this mustard which increase as the invented vari- gator of the research under the & ST

cannot fulfill the population eties can be cultivated in both supervision of research coordina- &3 :

demand of oil. In this case, the non-saline and saline areas. The tor BAU Vice Chancellor and §

new varieties of mustard will three invented varieties have Professor of Genetics and Plant & A = -

meet most of the oil demand of already been registered with the  Breeding Department Dr Lutful 8 AN

the people of the country. National Seed Board. Hassan, Professor Dr Md Ashraful &Y aR
According to the researchers, Under the PhD program of the  Haque, Professor Dr Md Serajul v, g TS

the three mustard varieties National Agricultural Technology Islamand DrRozina Afrozarethe & fa swere

invented by BAU will yield 2.5 Project, BAU and Bangladesh co-investigators of the research. -
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Fig. 19. Certificate of registration of BAU
Sarishalas a new saftolerant mustard variety

Fig. 18. Newspaper report on the release of
three  salttolerant mustard varieties
developed by BAU

gross return to Tk. 52130/ha. Notlypthat, for

lands where growing only a single crop (T. Aman rice) per year used to be the tradition, introduction
of mustard as a second crop increased the cropping intensity to 200%. All participating farmers in the
project areas as well as other farmiergeneral were satisfied with the performance of the newly
introduced crop, mustard, following T. Aman rice opening up opportunities for increasing cropping
intensity, land productivity anidcomes. They expressed theilingness to grow the newly delaped
salttolerant highielding rapeseed mustard varieties in the Rabi season after T. Aman rice harvest.

Conclusions:This projectresearchethe probability growing mustard as a second crop after monsoon

rice in the salaffected coastal region of Bgladesh. Through extensive laboratory andfasm
evaluation of local and exotic genotypes of rapeseed mustard, the project scientists succeeded in
identifying and developing three shaidration, highyielding genotypes with phenotypic and
metabolic attthutes enabling them to grow and yield well on moderately to strongly saline lands. These
three genotypes have been ultimately released as new varieties of rapeseed mustard suitable for
cultivation in the southern coastal zone. Growing thesedaltant nustard varieties as a second crop
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afterT. Aman ricen the cropping sequence would helpincrdasend pr oducti vity and
incomes and minimizeulnerability of farmers to salinity stregsthe unfavorable coastal ecosystem
as well as contbiute to a much needed boost in oil seed production in the country.

21. Project Code and Title: TF 57C/17. Identification of resistant sources against gallmidge and
development of tolerant advanced breeding lines

Implementing Organization: Bangladesh R Research Institute (BRRI), Gazipur
Principal Investigator: Dr. Moffazzel Hossain, PSO, Entomology Division, BRRI, Gazipur

Locations: Kapasia (Gazipur), Natore (Sadar), Kaharol (Dinajpur), Chunarughat (Habiganj), Sadar
upazila (Cox's Bazar)

Budget: Tk.130.80 lakh
Duration: February 2018 to January 2021

Introduction: The rice gall midgeQrseolia oryzagis a major dlpteran pest of rice affecting most rice
growing regions in Asia, Southeast Asia a gl v ‘

Africa. In Bangladesh, gall midge incidence
more severe in the T. Aman rice season tha
any other season. Gallmidge infestation
observed scatteredbll over the country at thel
vegetative stage of rice during the T. Amdm
season, but its incidence Bndemic in the
districts of Natore, Rajshahi, Dinajpu
Mymensingh, Netrakona, Gazipur, Tanga
Comilla, Brammanbaria, Sylhet, Chittagoni¥is
Sherpur, Baria | and Cox06s Bas
little work has been done in Bangladesh G\
breeding for gall midge resistance ar®
management of the pestlo resistant variety
against gallmidge is available in Banglades
except BRRI dhan33. Identification of a
resistantsource is a prerequisite for resistant variety development. This project emphasieeing
of a large number of riceultivars for the identification of resistant sourdbat could be used in
developinggallmidgeresistant varieties.

H:Ig 20.Gall mldge affected rice plant W|thon|on
shoot/silver shoot symptoms

Objective: To identify gall midge biotype(s) available in Bangladesh and screen rice germplasm for
resistant source(s) to develop higielding gall midge resistant rice varieties.

Materials and Methods: Suitable project sites were selected from five distinguish districts of
Bangladesh. The facility of gallmidge (Gm) rearing house has improdetbtal of 252 rice
germplasm/varieties/lines were screened against Gm during the reporting perididferent groups

of germplasm (e.g., BR cross materials/lines, IRBPHN (SVIN), IR materials, RYT, RYT1, RYT2, ZER,
Local germplasms, BR(path), BR(bio), BR(Hybrid) 8RR varietiesvere screened against rice Gm.

In addition, the usinfested tillers vere selected as breeding materials for further study. The resistant
genotype(s) were rescued/removed from the infested tray and were grown in the field under normal
condition to complete their life cycles. These genotype(s) were used in breeding program fo
hybridization between two parents, and Rapid Generation Advance (RGA) studies to develop high
yielding Gm resistant line(s)/varietiegalidation experiments of Gm resistant sources/donors were
conducted in the T. Aman, 2019 season in the Gm endemgespacially at the five project sites viz.,
Kapasia (Gazipur)\atore Sadar), Sadar/Kaharol (Dinajpur), Chunarughat (Habiganj) and Cox's Bazar
Sadar.The same experiments of Gm resistant donors were conducted again in T. Aman, 2020 season
in Gm endemi@reas Gazipur,Natore, Pabna, Dinajpugaibandha, Habiganj and Cox's Bakased

on survey information.
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Results and Discussion: The facility of
gallmidge rearing house has been improved. C
of 893 rice germplasm/entries, a total of
highly resistant (HR) including BRRI dhan33, 1
resistant (R), 8 moderately resistant (MR) and
moderately susceptible (MS) donor parents we
idertified during two and half yearsZs
implementation of this project. In the year und
report, out ofthe 82BR crossmaterials, two
lines,BR110354R-72, BR110354R-190, were
recorded as HR and one liM@dR110354R-135,
as R. Another two entriesBR110334R-158 [@issss
BRRI dhan74) were MR and only one (Habjs

BalamRLR) was MSo Gm (Table 5). Out of 49 =legsiRer:1 [yl {ol-M=rTilalo ME=Tale ol (=T-Tal Ty To B gToTUETS
IRBPHN19 germplasms, IRBPHN19RS4 =gielylellele\inlEilels =l PEE 4 olis
was found HR against Gm. The remaining the test

entries, i.e.,|R materials,RYT, RYT1, RYT2,

ZER, local germplasm, BR(path) andREbio) showedsusceptible (S) to highly susceptible (HS)
reactions against Gnin the Gm screening program, BRRI dhan49 was used as the susceptible check
and BRRI dhan33 as the resistant check, which was the only resistant source.

Table 5. Screening oftwelve different groups of germplasm againstice gall midge, July 2019

to June 2020)
Total . . Tiller % .
Group : Rice germplasm/variety onion | Reaction
entries number
shoot
BR110354R-72 42 0.01 HR
BR crosses 145 BR110354R-190 30 0.01 HR
BR110354R-135 35 2.08 R
BR110334R-158 31 6.90 MR
IRBPHN 49 IRBPHN19, R1, S4 20 0.01 HR
IR materials 3 Diff. entries HS
RYT 11 0 HS
RYT1 4 0 HS
RYT2 8 0 HS
ZER 7 d >50 HS
BR (bio) 2 o HS
BR(Path) 3 o HS
BR (Hybrid) 7 o HS
BRRI Variety 10 BRRI Dhan74 15 10.37 MR
Local Variety 3 Habu Balam RLR 36 13.3 MS
Total 252
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BRRI plant breeders made 18 crosses
with 8 breeding lines for Gm

resistance, and developed 1229 F Pipeline of RGA population
seeds. These crosses were confirm

as true Fls during T. Aman seasc Advancing 2.5 generation per year

2019 and were advanced through tt
- ﬁ

rapid generation advance (RGA
LST (fixed Ji

method (Fig. 22). Als the F2 plant
populations were screened again
Gm populations or biotype(s) and th

following crosses were confirmec
during the reporting period. These 1
crosses registered into BRRI cros
list. Around 26200 F2 progenies will
be grown in field RGA to aghnce the
generations quickly.

Yield Trial

Fig. 22.Method for advancing generation through FRGA/RGA
Conclusions:The gall midge is a major dipteran pest that damages rice plants especially in the monsoon
season (T. Aman) in Bangladesh. This project, through extensive surveys, identified the most affected
areas of the country. A number of resistant germplasm/breddesy have been identified through
rigorous screening in the gall midge screening house and field trials. Using these genotypes as resistant
sources, rice breeders are trying to develop varieties resistant to gall midge.

22. Project Code and Title: TF58-C/17. Sustainable management of maize insect pests with
special emphasis on the corn borer, the emerging species through innovative, participatory and
collaborative research

Implementing Organization: Bangladesh Agricultural niversity (BAU), Mymensingh

Principal Investigator: Prof. Dr. Khandakar Shariful Islam, Dept. of Entomology, BAU, Mymensingh
2202

Locations: BAU, Mymensingh; Chuadanga, Gaibandha
Budget: Tk. 97.90 lakh
Duration: February 2018 to Mar 2021

Introduction: Maize is a unigue crop because of its high nutritional value, versatile use and relatively
low cost of production. This crop is gaining increasing popularity and government attention in
Bangladesh for its high yield, high protein content and diverse usé\aestock and poultry feed and

in bakery. Presently, the domestic production of maize can meet orp%5of the national
requirement and the rest is imported at the expense of valuable hard currency. Insect pest infestation,
however, is one of the na@jlimiting factors constraining maize production in the country. Although a
dozen major insect pests cause severe damage to maize, the corn earworm and the fall armyworm are
especially becoming serious threats for the maize crop. This necessitatesdloprdent of eco

friendly IPM based pest control measures, which this project addresses.

Objective: Development, validation and scalig of IPM measures to manage maize insect pests in
an ecefriendly way.
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Materials and Methods: Incidence®f maize pest complex and prevalence of natural regulatory forces
in the ecosystem were studied in tt y S :

project areas (Mymensingh, Chuadani
and Gaibandhap assess the relationshif
between the maize pests and their naty
enemies. Studies on the baseline toxic
of insecticides were conducted includin
two diamide products namelyp
clorantraniliprole (Coragen) ang
flubendiamide (Belt 25WG).p
Experiments onthe effectiveness ol"f’l

cultural, mechanical means and efﬁca@ \; P & |
WP

maize insect pests were conducted
some more are in progress to develi
new IPM packages. Small scale far ™
level vdidation trials of different IPM |.

technologies are planned for the Rabig 3. Laboratory tests on the effect of arious insect
201920 season i n | @dstBR maszdand field &/diudtiSn of IPM packages
Mymensingh, Chuadanga and

Gaibandha districts in collaboration with Department of Agriculture Extension (DAE}chBIg of
developed technologies farmers' fields of Chuadanga and Gaibandha through economic analysis of
all the developed technologies will be done.

Results and Discussiontntensivecropping, human intervention, and climate change are playing a role

in increasing the insect population in maize, and among a dozen of major insect pests identified from
different parts of the country, Corn Borer (CBjeficoverpa zepand Fall Armyworm EFAW)
(Spodoptera frugiperdavere found as emerging pests causing significant damage to the maize crop.

The treatment Thiamethoxam 20% + Chlorantraniliprole 20% @ 0.4g/L was found to be the most
effective followed by Emamectin benzoate 5 SG @ 1g/L amiboSad 45 SC 0.4 ml/L against CB and

FAW. Bio-control agents such as entomopathogenic bacteria, fungus, viruses and parasitoid caused a
significant reduction in CB and FAW infestations (P>0.1). The biopesticide HNPV @ 0.3 g/L and Bt

@ 1.5 g/L showed bettgrerformance than the others resulting in 67.15% and 54.06% CB mortality,
respectively.

A field trial with Metarhizium anisopliag® 8 g/L against FAW showed 52.5% infestation reduction
followed by SNPV @ 0.2g/L indicating these can be effective biologmatrol agent of FAW (Table
6).

Table 6. Field evaluation of different microbial pesticides on the management of fall army warm,
Spodoptera frugiperdaat first vegetative stage at different time intervals during Robi
season in sundarganj upazilla

Mean percentage of infested leaf at . Reduction (%)
Treat Before Cumulativ of infested leaf
- 1 DAT 3 DAT 7 DAT € mean
application from control
To 32.24ab 33.44a| 36.32a | 41.16a 36.86a
T1 27.35c 25.17b | 21.63cd | 19.61cd 22.14c 39.95
T 28.81c 27.12b | 25.65cd | 23.76bc 25.51bc 30.80
T3 30.41abc | 29.62ab| 28.67ab | 26.42b 28.24b 23.40
T4 33.59a 30.15a | 18.86ab | 15.42b 19.59b 52.02
Significance
IeVeI NS * *k%k *kk *%*
LSD.05) 4.55423 4.99 4.90 5.27 5.98
CV (%) 8.21 9.30 9.35 10.47 11.46
SE 2.044 2.241 2.201 2.37 2.68
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In a column, means followed by different letters are significantly different; * 5% level of probabilit
1% level of probability, *** 0.1% level of probability, NS= nesignificant; DAT= days after treatment
TO= control, T1= nuclear polyhedrosis vir{&podeNPV) @ 0.2g/L, T2 = Bacillus thuringiensis (Bio
bit) @0.4g/L, T3= Beauveria bassiana (BABA) @ 1ml/L and T4= Metarhizium anisopliae (C

META) @8g/L
100 h
= W '-I

2nd instar 3rdinstar 4thinstar 5thinstar
Ratio of different stage of H. Zea offered

The parasitoidBracon hebetordeveloped
well in 4" and %" instar larvae of the two
species and its release agaiiszeaandsS.

frugiperda resulted in 54% and 45.3 ¥
infestation reduction respectively whic
indicates it asa promising candidate fol
integrated pest management of these pes

=]
o=
(=)

=
L
o

3]
(=]

Efficacy of new diamide insecticides viz.
clorantraniliprole and emmamectin again
FAW and their compatibility with B.
hebetorin the laboratory and farm on th
basis of mortality using Légvalues showed m(1:2) m(1:1) =(1:04)
that he toxicity to the parasitoid was les.

within the mortality range of 337% and F_lg. 24, T_he ovpositional preference _ofBracon heb_etoron
different instars of corn borer, Helicoverpa zeain the

26-30% respectively. The laboratory and |aporatory at relative humidity 70-75% and temperature 25

field tests also indicated higher efficacy of3c C, IPM laboratory, Department of Entomology, BAU

the pesticide Virtako (thiamethoxam +

chlorantraniliprole) and emmamectin benzoate against FAW as well as their less disruptive effect to
natural enemies would be a better clecfor integrated management of FAW in maize ecosystem of
Bangladesh.

Perect B. hebitor emergence
(=]

Validation tests of different IPM modules among the farm communities proved their acceptability due
to their effectiveness in insect control as indicated by yield gains and relatiwetokt involvement.

As can be seen in Table 7,-23% increases in the yield of of healthy cobs were achieved by the use
of different IPM packages with 138% less cost involvement.

Table 7. Economic analysis of bigesticide based IPM packages for maize

IPM package % yield increase % reduction of pest mgt. cost
P 9 over Non-IPM from non-IPM
Clean cultivation 24.029.5 13.516.50

(V2)+pheromone trap+
Brancon hebito(V4_V6)
Variety+weeding 33.045.0 29.550.20
(V2)+pPheromone trap +
Metrahizium(V4_V6)

Emmamectin benzoate + 34.039.5 35.8049.20
lufenuron (V3, V6)

Variety+Spinosad 24.6329.50 35.047.5
Habitat management 28.0032.50 30.535.5

+irrigation +Bacillus
thruringiensis@ 1.5 g/L
Weeding + SNPV(V4_V6, R1) 258315 13.0:16.21

ASEA + ETL based applicatior 35.547.0 31.558.50
of Volium Flexi/Virtako
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The findings of the project were disseminated by training and di@jdat the Upazila Agriculture
Training Centers in Alamdanga, Chuadanga and Dharmapur, Sundarganj and Gaibandhanithazilas

the participation of more than 70 maize growing farmers, local elite, agricultural extension officials,
NGO workers and input dealers. Two papers were presented at an international conference at ICRISAT,
Hyderabad, India, which were published in IPftGceedings.

Conclusions: The corn earworm and the Fall Army Worm (FAW) are becoming serious threats for
the maize crop in Bangaldesh necessitating development efiecdly IPM based pest control
measures. This project addresses the problem farmigcipatiory researclon cultural, mechanical,
bio-rational measures and chemical pesticides to develop new IPM packages for the control of major
maize insect pestd.he project workfamiliarized farmers with the harmful insect pests of maize,
especially the cut worm, corn borer and FAW and new technologies for their management. The project
continues to work for developing and fine tuning IPM measures to more effectively control the
emerging insect pests of maize in Bangladesh.

23. Project Code and Title: TF60-SBR/17. Improvement of agroforestry practices for better
livelihood and environment in Charland area of the Tista River Basin

Implementing Organizations. Hajee Mohammad DaneS§tience Technology University (HDSTU),
Dinajpur and Rural Development Academy (RDA), Bogura

Principal Investigator: Prof. Dr. Md. Shafiqul, Bari Dept. of Agroforestry and Environment, HDSTU,
Dinajpur

Locations: Kurigram, Gaibandha
Total budget Tk. 49.00 bkh
Duration: Mar 2018 to Feb 2021

Introduction: Nilphamari and Rangpur districts of northern Bangladesh havekasareas formed

by the River Tista. During the prand postmonsoon seasons, scarcity of water becomes a big problem
and restricts liveliood options available to tlehar inhabitants. Soil erosion and desertification, low
soil fertility and productivity, low humidity and high air temperature are the major ecological problems
in char areas. Char dwellers are very poor, yet they have tetaitd extreme events such as, floods,
droughts, storms, hail storms, char erosion, erratic rainfall, cold waves and climate variability off and
on. Agriculture remains the only option for them to survive and sustain livelihood. Agroforestry may
address theecological problems irchars and improve livelihood of the inhabitants. This project
attempts to introduce improved agroforestry production systems ichdreareas of the Tista River
Basin which may ensure sustainable environment friendly and clingienmeland use in thehar
areas.

Objective: Improvement of traditional and modern agroforestry systems practiced in farmlands and
homesteads in thehar areas of the Nilphamari and Rangpur districts of Bangladesh.

Materials and Methods: Several agreforestry based experiments have been inintiate®imla

upazila, Nilphamari an@angachara upazila, Rangpumnere the following systems are being tested: i)
malta + chili, if) moringa + maize, iii)@mar (tree) + sweet gourd, and iv) mango + poB&seine
information was collected from 200 farmer householdshiar areas. Eight farmers were selected and
different fruit (mango, guava, litchi andhalta) and forest tree (mahogany amg@dmar) based
agroforestry systems have been established. During the winter season, chili, potato, garlic, onion, red
amaranth, maize, brinjal and sweet gourd are grown in an agrofecesrgystem.
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Results and DiscussionSelected char
lands have been surveyed in terms !
demography, far meg
agroforestry and communication statug
plant diversity, etc. Eight new fruit angs
timber based agroforestry practices &
differentchar lands are being tried anGs
their economic and ecological benefij
are being evaluated. Initial soil data if
terms of physical, chemical, an§
biological characteristics have beekg
collected.Plant biodiversity in char land#
is still less. Abundance of Eucalyptu="2:
tree is extreme. Fruit tree baseSs
agroforestry is promising iohar areas. ii'
Some marketable vegetables like brinj&
cauliflower, okra can be successfully
cultivated at the floor of the young malta;ig. 25. Litchi + taro in an agroforestry system onchar land

mango, litchi, guava, gamari and mehogony tree orchardgiots. Wider spacing for understorey
vegetables/crops is recommended for less competition between crops and trees. Organic farming is
possible inchar land, but return is relatively low. Neehar land has low numbers of bacteria and
fungus in soil comparkwith those in olatharland. Farmers afhar land who are using their land for
agroforestry are etting more economic benefits than that farmers who practicenpping of sweet

gourd or chili or groundnutLivelihood parameters of the selected char land farmers are being
monitored and any changes due to the practice of agroforestry on their lands are being recorded. The
Land Equivalent Ratios (LER) of the differesttar lands are being monitored.

Conclusions: Soil erosion and desertification, low soil fertility and productivity, low humidity and high

air temperature are the major ecological problems irckize areas of the Rangpur and Nilphamari
districts of Bangladesh. This project attempts to to addiesse problems introducing improved
agroforestry which may help improve the ecological balance and ensure sustainable environment
friendly and climate resilient land use in ttiear areas. Agroforestry is also seen as good agricultural
enterprise to impravthe the livelihood status of the pabrar dwellers.

24. Project Code and Title: TF61-C/17. Up-scaling of the ricebean cropping system for increased
yield, nutrients and soil productivity

Implementing Organization: BAU, Mymensingh

Principal Investigator: Prof. Dr. Md. Solaiman Ali Fakir, Dept. of Crop Botany, BAU, Mymensingh
Location: Field laboratory of the Crop Botany Department, BAU, Mymensingh

Total budget: Tk. 51.60 lakh

Duration: March 2018February 2021

Introduction: Beans play an importanvle in crop rotation, maintaining soil organic matter, fertility

and productivity through nitrogen fixation, but the long growth duration of most bean cultivars does not
allow them to fit into the period between T. Aman and Boro, the two major rice gye®asons in the

country. Shorduration vegetable legumes, such as, country bean, mungbean, cow pea, pea and French
bean may be the suitable alternatives. Mature green seeds of French bean and country bean are popular
in greater Chattogram and Sylhet areahile tender young seeds of French bean have a high export
market value. Lignosus bean, being ftmmventional and wild in nature in Bangladesh, has very little

or no pest or disease infestation/infection and its physiologically mature green seed<casumed

as a vegetable which is excellent in taste and flavor with long shelf life. This project studies the
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possibility of incorporating short duration vegetable legumes into the existing rice based cropping
patterns.

Objective: To assess the feasibjl of growing conventional and nesonventional vegetable bean
species in a T. AmaheanBoro cropping pattern and to evaluate the improvement of sail fertility
parameters.

Materials and Methods: An experiment was initiated in 2018 with a shduraton T. Amanrice
variety (Binadha#¥) followed by beand {gnosusbean, French bean, dwarf cowpea, pea, soybean and
mung bean) and Boro (Binadhdd). Pre and postharvest soil samples were analyzed for organic C,
Ca, Mg, P, S, Cu, Fe, Mn and Zn. In tlimstfyear of the project, experiments related to cultivation of
T. Aman rice and beans in cropping patterns were conducted. Afterwards, validation trials in
experimental fields and also in [ —

A . o z m
farmersd fields p i r 1
performing bean species wer™ "t ' = ’
conducted. During July 20i%une
2020, beans and Boro rice we
cultivated sequentially in
experimental fields as well as i
farmersoé6fields.

' b
e T W
Results and Discussion:In the # >
experimental plots, the,
incorporation of pea in a T.Aman
beanBoro sequence gave the b
financial returns, followed by that o
French beanfelon, mungbean and
soybean. However, despite a higg : :
gﬁgﬁzz fr%?r!?élortlhgr rrpl?r?gbgelaer! Fig. 26. Growing rice and bean in a T. Amanbean-Boro

- sequence
was negligible, so these beans were
excluded from the validation trials in the far me

During July 2019une 2020, beans and Boro rice were cultivated sequentially in experimental fields as
wel | as i n Uflikerinrthe first yedr wheeh T Aman rice showed no significant variation in
grain and straw yields among the three blocks, in the second year, significant variation in rice grain
yield in Boro (4.52 to 6.32 t/ha) was observed. The highest Boro grathwasd observed in French

bean plots with CFB (conventional fertilizer plus biofertilizer consortium) treatment (34.2% increase
over control, i.e., no bean plotgfter Boro, a shortduration T. Aman rice varietBinadhan7, was

grown. The grain yield oBinadhan? varied between 3.92 and 5.69 t/ha under different treatment
combinations. The highest rice grain yield increase was obserfeldiirplots with CF (onventional
fertilizer) (26% increase over no bean plots).

In case of beans, species andilieer treatment both significantly influenced total pod and biomass
yields. The total fresh biomass yield of bean ranged between 1 and 2 t/ha. As observed in the first year,
soybean, French bean and pea were found to be best compatible with the taw-cooe bean
cropping pattern, whose pods could be safely harvested at physiological maturity before Bror rice
transplanting, but the short time in between two rice crops was found to be insufficient for mung,
lignosus beans anf@lonto mature and produgeods.Felon although found unsuitable in terms of
economic yield, gave the highest biomass yield among all the beans because of its heavy foliage. Unlike
last year, CF was found to be the best fertilizer management option that increased plant biodnass vyiel
of felon, soybean or mungbean, but for French bean CFB, as found in the previous year was the best
option. However, in terms of pod yield, CFMb(wentional fertilizer plus micronutrientaas the best
fertilizer manamgement practice for most beans.
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Post-harvest soils analysis after each cropping season indicated an increase (ranged between 27.7% and
83.0% after Boro, and 1.8% and 58.2% after T. Aman) in soil organic carbon (SOC) in almost all bean
plots compared with no bean plots. After Boro harvist, highest SOC increase was observed in
French bean plots with CFM treatment.

In farmerdés field trials, after T. Aman the thr
produced better pod and biomass in experimental plots were grown apgplgifegtilizer management

schemes, one with CF and the other with CFB. There was a slight superior performance in both French
bean and pea plots under CFB treatment compared with the CF. Surprisingly, no pod set was observed
for the soyb efialds, which neetisdurtHeranvasteatieno

After the completion of two years of the project, it was observed that apparently French bean, soybean
and pea can be introduced in betweeAriian (short duration T. Aman variety such as, Binadhan

and Boro (l&e Boro like Binadhaii4) rice seasons. Introduction of these bean species not only
increased the system productivity yield thereby increasing the annual return but also enhanced soil
fertility.

Conclusions: Beans can be grown in a range of soil and ditneonditions and they can play an
important role in crop rotation, maintaining soil organic matter, fertility and productivity through
nitrogen fixation. However, the long growth duration of most bean cultivars does not allow them to fit
into the periocbetween T. Aman and Boro, the two major rice growing seasons in Bangladesh. This
project demonstrated that shddration legumes such as, French bean, soybean and pea can be
introduced in between-Aman (short duration T. Aman variety such as, BinadRaand Boro (late

Boro like Binadharil4) rice seasons. The results were encouragimigoduction of these bean species

not only increased the system productivity but also enhanced soil fertility.

25. Project Code and Title: TF 63Char/17. Diffusion of innovative management practices for
sustainable crop production inchar lands of Bangladesh

Implementing Organization: Bangabandhu Sheikh Mujibur Rahman Agrcicultural University
(BSMRAU)

Principal In vestigator. Prof. Dr. Md. Safiul Islam Afrad, Dept. of Agricultural Extension and Rural
Development, BSMRAU, Gazipur

Location: Field laboratory of the Crop Botany Department, BAU, Mymensingh
Total budget Tk. 71.2115 lakh
Duration: November 2018 to Novereb 2021

Introduction: Chars with a total area of
about 1,722 sq km in Bangladesh, a
divided into five sukareas: the Jamunaiss
the Ganges, the Padma, the Upp s
Meghna and the Lower Meghna river
There are other area$riverinechars in § &
Bangladesh, along the Old Brahmaput®}
and the Tista rivers, but compared wi®

constitute much less land aré€zhars are §
vulnerable to erosion and floods. TH§
sandbars remain unused and bar
because of their infertile, sandy natu
Some proven technologies includi
organic amendments like biochar a
household waste compost can .
innovative  practices for efficient Fig. 27. Charland agriculture
utilization of the abandoned and

69
www.kgf.org.bd




underutilizedchar lands. Some crops like white gourd, bottle gourd, pumpkin, etc. can be grown
profitably. These technologies need to be validated and disseminated for usecivartlaeeas of
Bangladesh.

Objective: To evaluate existing agricultural technologies and management practices and bring in new
technologies for enhancement of productivitglvar areas.

Materials and Methods: During the July 2019une 2020 period, three sites were selected in Jamalpur

Sadar, Saakandi, Bogura and Kazipur, Sirajganj. Soil samples were collected from the three sites and
analyzed for Zn, Mg, Ca and Cu and other nutrients. A benchmark survey was conducted on 150
respondents (50 from each | o cisittatecowith) 54 paftibipating i r st
farmers (18 farmers from each location) at the three project sites. Ninety farmers were trained on
innovative soil and crop management practices at
started at the theesites.

Results and Discussion: Legends, FP= Farmers practice, RF= Recommended fertilizer

Baseline surveys indicated lo\| .

cropping intensity, traditional a2.08 a2.04 p— A3.69

crop production techniques i 01 s 39.02

the char areas and poof -

socioeconomic profiles of thgg 1

char  dwellers.  Chemical |3

analysis indicated very low tdf *°]

medium levels of micronutrientgg |

in the char soils. Chemical

fertilizers and organic| | , , , , ,

amendments improved yie|( FP (Control) RE+ RF +Quick RF+Standard  RF+Poultry RF + Biochar
. . Vermicompost compost (3t/ha) Organic Fertilizers manure (3t/ha) (3t/ha)

contributing  characters  ang (3t/ha) (3t/ha)

economic Yyields f different Treatments

crops. As for example, in one Fig. 28. Effect of fertilizers and organic amendments on the yield of

field trial, fertilizers . at sweet potatoat Char Maijbari
recommended doses plus biochar

as an organic amendment increased the yield of sweet potato to 43.4 t/ha from 36.1 t/ha with local
farmersd traditional p r neendments ealso(inereaged yidd8t) variodt h e r
extents. Similar results were obtained with other crops such as, pumpkin and foxtail milletlaamss

Conclusions:Preliminary findings of the projeatdicated potential for improving crop yieldséhar

areas with appropriate fertilizer application and addition of organic matter. Improving fertility of the
soils may also possible with organic amendmends. There project is continuing for the validation of
technologies suitable for thmarlands.

26. Project Code and Title: TFR64-Fruit/17. Exploring and in situ development of under utilized
fruits to improve nutritional food security and livelihood of the poor communities of southern
Bangladesh

Implementing Organization: Bangaldesh Agricultural Uwersity (BAU), Mymensingh
Principal Investigator: Prof. Dr. Md. Abdur Rahim, Department of Horticulture, BAU
Locatins: Bagherhat, Shatkhira, Khulna, Barisal and Patuakhali

Total budget: Tk. 34.99 lakh

Duration: January 2019 to December 2021

Introduction : In Bangladesh, many underutilized fruit trees grow without much care largely in
homesteads, fallow and forest lands as well by the roadside and railway lines. These fruit trees are well
adapted to the local climate, are nutritious and useful as herloitineand contribute to poverty
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alleviation and household food security of rural people. Many tribal people are also dependent on such
fruits and vegetables. Underutilized fruit trees like river ebdiggpyros peregring velvet apple
(Diospyros discolp, Cowa Garcinia cowd and ber Zizyphus mauritiang amlaki @hyllanthus
emblicg that grow naturally in the southern coastal zone protect the hinterland against natural disasters
and balance the coastal ecosystem. Plantations of the underutilizeézefr@iziphus mauritianav.

BAU Kul 1) help reclaim coastal saline soils and also contribute to income generation for the poor
people of the coastal region. AlImost every year, Bangladesh faces floods and other natural disasters in
about one third of itgeographical area and people suffer food shortages and malnutrition. In the
affected areas, underutilized fruit trees may contribute substantially as risk buffers ensuring household
food and nutrition security. This research project aims to study theledgidns of underutilized fruits

to food security, nutrition, rural employment and women participation.

Objective: To assess andtilize underutilized fruits for increasing production in southern and coastal
areas of Bangladesh

Materials and Methods: Earlier, saplings of different targeted fruits grown at the BAU nursery were
transferred to the project locations in different districts for plantation. A survey of underutilized fruit
tree growers iBagherhat, Shatkhira, Khulna, Barisal and Patuakhalces®d out. Ten growers were
selected randomly from each district.

Results and DiscussionThe maximunratio

of number of underutilized fruit trees to tot:
land area was found in Bagherhat (11.6) a
the lowest in Barishal (6.2). During th

g 8

\\\\\\\

survey all the underutilized fruit tree| 4

belonging to each grower were counted. T § zz

highest number of underutilized fruit tree -

was found in Bagherhat (462) and the lowe £ , |

in Patuakhali (182) (Fig. 29), while th¢ 2 .

species were almost the same in all distri ol

(Table 8). In the survey it was found that fru & /

tree growers faced mainly three types 0

problems: (i) disease, (i) insect and (iii) lag o B“i‘;eth‘“ S";‘f?” Kf;‘l;ﬂ ngi;a‘ Pa“l’;‘;ha“

of management. The diseases wéjeleaf
blight, (i) leaf spot, (iii) fruit blight, (iv) leaf | Fig. 29. Total number of underutilized fruit trees in
curl and (v) die back, and the insects were| diffrent southern districts

mealy bug, (i) caterpillar, (iii) fruit borer, (iv)
ant and (v) leaf miner. Growers also faced a

lot of postharvest problems related mainly (ip fruit abnormalities, (ii) shelf life, (iii) transport and
(iv) storage.

Some samples of leaves Bilati gab, sofedaand lotkon showing symptoms of fungal disease were
collected, causative fungi isolated and pure cultures prepared in different BBIA im petridishes.

Three different fungal disease symptoms (Fig. 3®iliati gableaves were noticed (a) whitish circular

spots on green leaves, (b) black irregular spots on both sides of the leaves and (c) blight on leaves of
bilati gab. The fungus isvhite in color and loose in texture. In sofeda, samples from leaves with two
different fungal disease symptoms from (a) red circular spots with dark brown border on leaves and (b)
white irregular spots with black color around. The fungus is white andr@lsal in shape and the
texture is loose.
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Table 8. Species of underutilized fruit tree grown by farmers in differentsouthern districts of
Bangladesh

District Species of underutilized fruit trees

Bagherhat| Fig, Rever ebony, Hog Plum, Carambdapla, Olive, Elephant apple, Jamun, Longan, Bullog
Heart, Wax Jambu, Lime, Sapota, Hortoki, Karanda, Stone apple

Shatkhira | Fig, Hog Plum, Carambola, Anola, Longan, Wax Jambu, Lime, Sapota, Cowa, Monke}
Malay apple, Bilimbi, Tamarind, PomegraeaKaranda

Khulna Fig, Rever ebony, Hog Plum, Carambola, Anola, Olive, Elephant apple, Jamun, Longan, B
Heart, Wax Jambu, Lime, Sapota, Stone apple, Tamarind, Rattan

Barisal Fig, Rever ebony, Hog Plum, Carambola, Anola, Olive, Elephant ajgiayn, Bullock's Heart
Wax Jambu, Lime, Sapota, Stone apple, Karanda, Custard apple, Rattan, Malay apple

Patuakhali| Rever ebony, Hog Plum, Carambola, Anola, Olive, Elephant apple, Wax Jambu, Lime, §
Malay apple, Cowa, Pomegranate, Custard apptskdy jack, Tamarind

Samplesfrom diseased leaves of lotkon
with three symptoms from (a) blackish
irregular spots, (b) blackblack spots at leafa
tips and (c) yellowish coloration of the
leaves were taken. The fungus is white in
color and loose in texturélorphological
studies and motailar analysis will be
performed to identify the fungi in the leaf
samples collected from the three fruith
species.

Conclusions: A survey of fruit trees in
southern Bangaldesh showed that quite a
large number of trees bearing various fruits
reamain undeutilized, the number varying
widely among districts. Fruit tree growers
face three major problems such as, insect
infestation, disease and lack of improved ] ' o o ]
management techniques. The project .Flg. 30._Pure cu!tur_e preparation of different fungi
scientists identified the major insects, "  diseasedilati gableaves

symptoms of fumgal diseas in some

important fruits. Work to identify the causative fungi is in progress.

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

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

Principal Investigator: Dr. Md. Miaruddin, Chief Scientific Officer (CSO), Post Harvest Technology
Division, BARI, Gazipur

Locations: BARI, Gazipur and 14 upazilas of 8 districts of Dhaka, Chattogram, Rajshahi and
Mymensingh divisions

Total budget: Tk 248.68 lakh
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Duration: May 2019 to January 2022

Introduction: Jackfruit @Artocarpus heterophyllusam.),the nationéfruit, is one of the most common,
important and delicious fruits in BangladeBioth the pulp and seeds of ripe jackfruit are rich sources

of carbohydrate, vitamins and minerals, and, thus, jackfruit is highly nutritious. Also, green jackfruit is
popularin Bangladesh as a delicious vegetable dish. However, because of a lack of postharvest
processing and management technologies, a staggerings30 loss of jackfruit occurs which costs
about Tk. 500 crore per annum. With improved postharvest managemieptazessing technologies

to produce canned fruit, dried fruit and pulp, jackfruit jam, dehydrated jackfruit, chips, etc. and sound
marketing this national fruit of Banglaesh can contribute significantly to the improvement of food
security and income geragion for the people and export earnings for the country. This project was
designed to develop improved methods of postharvest management and processing technologies devise
strategies and plans for profitable marketing of fresh and processed jackfduitisto

Objective: To develop a sustainable grower business model and strategic marketing plans for both fresh
and processed jackfruit products.

Materials and Methods: Earlier, a baseline survey was conducted to evaluate the present status of
jackfruit production, postharvest management and processing. Work on fiveadalad products
(freshcut jackfruit, jackfruit chips, frozen jackfruits, dehydrated jackfruits and jackfruit jam) is in
progress. Evaluation of the physiochemical properties of fresljacktruit bulbs was conducted
initially and at 2day intervals for upto 6 days at different storage temperatures in terms of weight loss,
external color and appearance of bulb and moisture, total soluble solid (TSS), total citric acid, ascorbic
acid and arotenoids contents, microbial count and sensory characteristics wasRioressing
parameters for jackfruit jam, attributes such as, color, flavor, moisture, water activity and taste, and total
acidity, TSS, ascorbic acid and total carotenoid conteete evaluated.

A baseline survey of 727 jackfruit growers and 882 jackfruit intermediaries from 14 upazilas of 8
districts of Dhaka, Chittagong, Rajshahi and Mymensingh divisions was conducted.

Results and Discussion
A. Postharvest management and procegs

The project research team is trying to develop high quality vedded products from jackfruits.
Experiments on fresbut tender jackfruits stored in deep fridge using different treatment combinations
are in progress and the experimental data onergifit parameters are being recorded. For
standardization of processing, protocols for other products e.g. jackfruit chips, dehydrated jackfruit
products have been developed on a trial basis and final experiments will be set up very soon.
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Among the treatents for quality preservation of fresht jackfruit bulbs after 6 days of storage,
panelists gave the highest score (6.40) to treatment with 0.6% &ef3torage at 2£C for external
appearance of bulb followed by (6.20) bulb treatment with 0.6% Gafdl storage at+#°C. Similar

trends were found for overall texture and flavor of jackfruit bulb. In case of overall acceptability after

6 dayso6 storage, | ackf raandtstorage at#°C perfaraed bestwithawi t h
score of 6.20. Reelists liked the treated the frestt jackfruit bulb because of low tissue dedadion,

fleshness of color and overall taste. THj )
treated sample exhibited a total microbigess
count below the border line. Thi#
experiment will be repeated.

In the expement on optimization of
processing parameters fiackfruit jam, it
was found that jam prepared using 10
lemon and 10% mango juice had acceptaF
nutritional quality and taste. Howevenpst
of the sensory attributes slightly changg
throughout the stoge period.
B. Jackfruit marketing

In the survey of jackfruit growers ang
marketing intermediaries in  variou
upazilas, two types of jackfruit farmers i
Bangladesh were founthomestead farmer’ :
who constituted the majayi, i.e., 86% of |

the farmers surveyed and the remainii

being jackfruit garden farmers. The maj
cost items in jackfruit farming are lan
labor, inputs, fertilizers and pesticides.
was calculated that for the production
every 100 jackfruits a farmgrower had to Fig. 31. Steps in the preparatlon of jackfruit jam (from top |
spend on an average Tk. 3,717, most of th® bottom right: Ripe fruit, dseeding, blending, pulp makinc
expenditure being incurred due to land reni@m preparation, sterilization of glass bottle in hot water, filli

and labor. On an average, farmers had tglass bottles witlam, storage of jarcontaining glass bottles ir
spend Tk. 1,919 per 100 jackfruits forambIent temperature

marketing. The estimated average total

marketing costs diepari foria, wholesaler and retailer are Tk. 199, Tk. 158, Tk. 184 and Tk. 275. This
analysis indicated that despite the highest marketing cost, the rate of return is also high, 11.80%, for
jackfruit retailers compared with the other intermediaries. fohia andbepai earned 6% profit on

their investments whereas the wholesalers gained 8.3%.

The survey revealed that approximately 43.94% of jackfruits, i.e., about 4.5 t went to waste every year,
which was almost half of the total production.

Conclusions: The projectwork revealed that, with improved postharvest management and processing
technologies, good quality, delicious and nutritious vadéed products like canned fruit, dried fruit

and pulp, jam, chips, etc. can be prepared from jackfruit, the nkfroiteof Bangladesh. This can

reduce jackfruit wastage which is as high as38% of the total production and contribute to the
improvement of food security and income generation for the people and export earnings for the country.
The project is continag in an attempt to decelop improved methods of postharvest management and
processing technologies and devise strategies and plans for profitable marketing of fresh and processed
jackfruit products.
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28. Project Code and Title: TF 66C/19. Onfarm validati on and up-scaling of integrated pest and
disease management packages for quality and safe country bean production in the Mymensingh
region

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

Principal Investigator: Dr. Md. Shahadath Hossain, Principal Scientific Officer, Entomology Section,
Horticulture Research Center, BARI, Gazipur

Locations: Entomology Section, Horticulture Research Center, BARI, Gazipur
Total budget: Tk 122.16 lakh
Duration: April, 2019 March 2022

Introduction: In the Mymensingh region of Bangladesh, different vegetables, especially country bean
(Lablab purpureud.. Sweet), are grown commercially as cash crops. Noldok, a famous bean variety of
Bangladesh originating from the Sherpur district and es®@ARI released higlielding varieties
including summer country bean are cultivated commercially, but the bean yield is low and quality is
poor due to insect and disease infestations. BARI, other research organizations and agricultural
universities havealeloped a good number of integrated pest management (IPM) and integrated disease
management (IDM) packages for safe and good quality country bean production, but these have not
been properly disseminated among farmers througfarom validation, refinemerand demonstration
especially in the Mymensingh region. This project seeks to disseminate and evaluate the performance
of promising IPM and IDM packages.

Objective: To identify the best IPM and IDM packages for sustainable production of safe country beans
in farmersdéd field conditions.

Materials and Methods: Farmers were given training on technologies of safe country bean production.
Two experiments (iOnfarm validation of bierational integrated pest management (IPM) packages for quality

and safe countbean production and (ii) Glarm validation of bierational integrated disease management

(IDM) packages for quality and safe countrybean production were conducted separately along with monitoring

of insect and disease abundance during crop seasea upzilas of Mymensingh district (Mymensingh

sadar and Nandail), two upzilas of Netrakona district (Durgapur and Kalmakanda) and two upzilas of
Sherpur district (Nalitabari and Nakle)o r educe (1) yield | osses caus
incomes, and (3) reduce environmental damage due to pesticides against major insect pests and disease
of country bean following RCB design with ten replications (dispersed). Data on numihexataiy

and infested/infected plant, leaf, pod from whole plot were recorded weekly. Data were also recorded
on the percent plant infestation/infection, leaf infestation/infection and pod damage (by visual
estimation). Economic analysis was done, mona&iyrns were calculated on the basis of farm gate

prices during Novembeévlarch, 201920.

Results and Discussion

Insect pest control with IPM packages

The lowest aphid2,71%) and pod borer 3(86%) infestations were recorded with the IPM measure
considting of hand picking and destruction of infested flower/pods and shootday ntervals +
installation of yellow sticky traps and sex pheromone trap + alternate spraying of azadirachtin
(Phytomax) and Antario @ 1g/L of water at weekly intervals congpardh maximum aphid 9.126)

and pod borer X 98%) infestations in the untreated control plots. This IPM package also gave the
highest average (mean of 6 locations) marketable yield of 21.7 t/ha compared with the yield of 17.0 t/ha
from t he dicramd4.Stha aohieged in the untreated control plots; this IPM package
increased bean yield by 45.7% over the untreated control (Table 9).
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Table 9. Effect of different IPM packages on marketable yield of country bean at different locationsf
Mymensingh division during the winter season, 20120

IPM Marketable yield (t/ha) Avg. %
packag Mymensingh Netrakona Sherpur yield | increase
e (t/ha) over
Sadar Nandai | Durgapur | Kalmakand | Nakla Nalitabari control
I a
P1 17.33ab| 17.03b | 18.62bc 19.12b 17.65b 18.75b 18.08| 21.59
P, 19.93a | 20.23a 21.75a 22.56a 22.48a 22.98a 21.66| 45.66
Ps 17.38b | 16.80b | 19.88ab 20.00b 18.38b 19.43b | 18.65| 25.42
P4 16.25bc | 15.88b | 17.62bc 18.38b 16.50b 17.25bc | 16.98| 14.19
Ps 14.05c | 13.28c 16.38¢ 16.13c 14.00c 15.38c | 14.87 -
LS *% *% *% * *%* *% -
CV% 6.89 14.41 6.29 5.67 8.90 7.76 -

(P1= hand picking and destruction of infested flower/pods and shoot at 5 days interval + installation of yellow
sticky trap and sex pheromone trap + spraying of Azadira{tigtomax) at weekly interval commencing from

the first incidence; P2= Hand picking and destruction of infested flower/pods and shoot at 5 days interval +
installation of yellow sticky trap and sex pheromone trap + alternate spraying of Azadirachtmm@&kyand

Antario @ 1g/L of water at weekly interval; P3= Hand picking and destruction of infested flower/pods and shoot

at 5 days interval + installation of yellow sticky trap and sex pheromone trap + alternate spraying of soap water

@ 5g/L of water andpinosad (Success 2.5SC) @1.25ml/L of water at weekly interval commencing from the
first incidence, P4= (farmersé practice): Spraying
chlorantraniliprole (Coragen) and P5= untreated control)

The marginal benefit cost ratio (MBCR) was the highest (11.08) for the P2 package compared with 4.73
for the farmersé practice.

Disease control with IDM packages

The lowest (9.70%) avera@ercospordeaf spot disease infection was recorded for IDM pgeK&4)

involving spraying of Amistertop325SC and Tilt250EGllowed by the P1 package 11.01%)
consisting of the application of Trickiompost + seed treatment with Bordeux mixture + foliar spray

of Tricho-leacete. On the contrary, the maxim@arcospordeaf spot disease infection (18.20%) was

seen in the untreated control plots. The P4 and P1 IDM packages brought about reductions in the disease
infection by 46.7% and 39.5%, respectively, from that in the untreated control plots. In case of the
anthracnos disease, the lowest infection on an average (5.98%) was recorded for the P1 IDM
(application of Trichecompost + seed treatment with Bordeux mixture + foliar spray of Tidaete)
irrespective of location followed by package P4 (6.15%, spraying ost#&nmp325SC and Tilt250EC).

These packages reduced anthracnose infestation by 44.00% and 42.42%, respectively, from that in the
untreated control plots showing an anthracnose disease infection of 10.68%. However, the different
IDM packages were not found be effective in significantly reducing the mosaic virus infections which
might have been due to the sdmatne nature of this disease.

In terms of marketable yield of beangavetthe bestf ar mer
results (206t/ha) followed clodely byhe Plpackagg20.3 t/ha, application of Trichkoompost + seed

treatment with Bordeux mixture + foliar spray of Trieleachate), while the lowest yield was acxhieved

in the Untreated control plots.
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Table 10. Effect of different IDM packages on marketable yield of country bean at different locations of
Mymensigh division during the winter season, 20120

IDM Marketable yield (t/ha) Avg. | % increase
package Mymensingh Netrakona Sherpur yield over
Sadar | Nandail | Durgapur | Kalmakanda | Nakla | Nalitabri | (U/ha) control

Py 16.00b 15.32b 22.97a 22.50a 21.88a 23.31a 20.33 27.46
P> 16.35b 16.13b 18.50b 18.25b 18.81b 18.50c 17.77 11.41
Ps 16.38b 15.62b 18.50b 19.25b 17.31b | 17.43cd 17.42 9.22
P4 21.75a 22.73a 21.00a 21.38a 16.50bc| 20.40b 20.63 29.34
Ps 14.63b 14.70b 17.25b 18.25b 14.63c 16.25d 15.95 -
LS *% *% *% *% *%* *%* -

CV% 9.94 7.06 5.21 4.37 6.35 4.39 -

P1= application of Trich@ompost in pit + seed treatment with Bordeaux mixture+ foliar spray of Freawete,

P2 = applcation of rotten poultry refuse + seed treatment with Bordeaux mixture + alternate foliar spray of
Amistertop325SGnd Tilt250EC fungiides, P3=seed treatment withichoderma harzianum- application of
Tricho-compost in pit + foliar spray of TricHoe ac het e, P4 = f ar Amistessap32pS@adc t i ce (
Tilt250EC) and P5 = untreated control

Economic analysis for the differeli@M packages revealed the highest MBCR of 10.53 fdolPwed
by 5.69 for P4.

Conclusions: The project so far has generated useful technical information on the integrated
management measures for the control of insect pests and diseases of country bean in the Mymensingh
region of Bangladesh. A few IPM and IDM packages appeared to be promishegfiald validation

trials of the project. The trials are being continued in an attempt to fine tune the technologies.

29. Project Code and Title: TF67-C/19. Survey and integrated management of wilt and stem
blight diseases of water melon

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

Principal Investigator: Dr. Md. Mahfuz Alam, Senior Scientific Officer, Plant Pathology Division,
BARI, Gazipur

Locations: Different upazilas of nine major water melon growdistricts of Bangladesh
Total budget: Tk 40 lakh
Duration: Oct 2019 to Oct 2022

Introduction: In Bangladesh, watermelon is cultivated in 11046 ha of land with an annual production
of 2.49 lakh t. Two diseaseBusariumwilt (FW) and gummy stem blight (GSBseriously affect
watermelon causing huge yield losses. The furgusarium oxysporur sp. niveumis the causal
agent of FW an®idymella bryoniaeccauses GSBThe wilt disease appears at different stages of plant
growth from seedling to maturity andag even occur earlier to cause 4eraergence dampingsf.

Crown blight, leaf leasons, defoliation and fruit rot result from GSB infestation. This project was
designed to develop integrated management practices consisting of the use patteogerds,
sekction of resistant varieties, spraying effective fungicides in the rhizosphere and foliar regions,
increasing beneficial microbe populations and cultural practices agasetiumwilt and gummy stem

blight diseases of watermelon.

Objective: Survey, cdkction, isolation, preservation, pathogenecity tests of the pathogens of wilt and
stem blight diseases of watermelon and development of integrated disease management (IDM) packages
to control the diseases.
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Materials and Methods: The project work entails: a) a field survey of deiseases of water melon in the
fields of 4 major watermelon growing areas viz., Patuakhali, Chattogram, Noakhali, Bhola and

Panchagar districts; in each district, 5 different locations and 10 commercieiddiads was surveyed

for the wilt and stem blight diseases, b) collection of samples of diseased roots, stems and leaves, c)
collection of microbial isolates from these samples and their preservation for morphological studies, d)
molecular identificatio of the pathogens carried out by DNA extraction, PCR analysis and nucleotide

sequence analysis, e) seed health studies of commercial water melon varieties.

Results and DiscussiorAmong t he 85 farmersd fields stdveyed,
by FW and 34 by GSB. All the commercial water melon varieties and also advanced lines showed

variable susceptibility to Fusarium wilt and GB £
The FW and GSB symptoms of water melon
farmerso fields vari

and leaves of water melon, and pure cultures of thig®
isolates are being maintained and preserved
future studies. Pathogenicity tests were perfor
for 9 isolates bD. bryoniaeamongwhich 7 isolates
showed pathogenicity on detached leaves. In cas
infection development, they showed difference
virulence. Out of 1QFusariumsp. Isolates studied
only one was nopathogenic to watermelon®
Different isolates pragced wilting symptoms on
different dates.

The morphologies ofF. oxysporumand Didymela |
bryoniae showed variabilityamong those isolateg.z
and indicated varying infection abilities. The colo
color of Fusariumisolates showed huge variation i
both case upper and lower surface on half Pot
Dextrose Agar (PDA) plates. Mycelium spreadi
was mainly two types fluffy andlat and colony
shape was regular and irregular. Some reg
colonies showed tail like growth at the margin. T
Fusarium isolates showed difference in colo
growth on PDA, the colony diameters varying : , L
widely from 20 to 40 mm after 7 days of incubationFig. 32. Leaf W|It|ng (top) due to Fusarium wilt
Isolates oD. bryoniaeshowed creamy white, white disease and petiole infection (bottom) due tc
and milky white colony colors on PDA media. Thegummy stem blight diseases of water melon
reverse side color was light green to dark green.

Both regular and irregular colony shapes were observed for. thiyoniae isolateg-our type mycelial

growth were observed on PDA after 7 days growth. The colony diameters varied widely after 7 days

incubation on PDA.

DNAs of nineFusariumand severD. bryoniaeisolates were extracted. For each isolate, two sets of

25pl PCR product werer amplified. In gelaonentation, eighfusariumand fiveD. bryoniaeisolates
produced bands.

In the seed health study, seed health status of five commercial varieties was tested. Among them, the
vari ety fASweet dragono showed 100 %%33¢eBothfumgalt i on a

and bacterial infections were observed in the commercial varieties. Fungi ddiclymella bryoniag

Fusarium oxysporurisp. nevium and other seed borne fungi were isolated from the incubated seeds

of water melon and their cultures r@amaintained on PDA plates for the purpose of inoculation.
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Conclusions:Prelminary findings of the projeatdicatedsubstantial infestation of tHeusariumwilt

and gummy stem blight diseases caused by fungi in water melon in different districts of Bangladesh.
Morphological and molecular characterization of isolates of the causative agents continues. Virulent
isolates are under experimentation for differstuidies and germplasms screening. Some promising
lines of water melon have been selected which can be used for the development of resistant varieties in
the future.

CGP Basic Research Projects

30. Project code andf title: BR 5 C/17. Identification and expression of heat tolerant genes at
reproductive stage and their inheritance in wheat

Implementing Organization: Regional Wheat Research Centre (RWRC), BARI, Gazipur
Principal Investigator: Dr. Golam FarugPSO, RWRC, BARI, Gazipur

Locations: Gazipur, Dinajpur, Jashore, Rajshahi and Khagrachari

Budget: Tk. 199.98 lakh

Duration: Mar 2017 to Feb 2020

Introduction: High temperatures at the later growth stages are a key abiotic stress for wiseaiptioe

major cereal crop in Bangladesh, whiclvaidely affects a number of morppbysiological processes

during pollen development and grain filling and reduces grain yield. Genetic materials from wild crosses

in the national wheat breeding programs of Bangladesh did not prove to be heat tolesin:tdevel.

Some intensive basic research is essential in this field, especially to elucidate the the presence of the
major and candidate genes relevant to the tolerance of heat stress in wheat and their expression levels
at critical wheat reproductiveages. It is also essential to understand the inheritance patterns of these
genes. This research project, which integrates classical breeding and molecular techniques, aims to
analyze information about the relevant genes, their expressions and inhgréttienes to help develop
varieties tolerant of high temperatures.

Objective: Identifying the major heat tolerant genes and their expression analysis at reproductive stages
in wheat and and development of early generation breeding materials for highatemgprerance.

Materilas and Methods: In the first year of the projecRQ17%1820), 200 potential wheat genotypes

were collected from different sources and 5 sets of these plant materials were readied for planting at 5
different locations, a) RWRC, BARGazipur (Fig. 36), b) WRC, Nashipur, Dinajpur, c) RARS, BARI,
Jashore, d) RWRC, Rajshahi, and e) Hill Agriculture Research Centre (HARC), Khagrachari, under two
different growing conditions, i)irrigated and optimum sowing time (withif B@vember), and ii)
irrigated and late sowing (after 1®ecember). Wheat management practices recommended by WRC
were followed Sixty genotypes were selected based on their phenotypic markers in the wheat season of
201718. In the 20189 growing seasoithe same lines were grown again and their mogagronomic

traits analyzed. A study on genetic diversiiyards heat tolerance of 60 wheat genotypes was carried
out in the experimental fields of different BARI regional stations. The mean data of eactefsrfrom
different stations were evaluated.
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Results and DiscussionSixty genotypes which were earlier selected at different locations in the last
two wheat seasons balsen their diversity analysis and phenotypic performances were screened by the
thirteen different molecular markers (Fig. 33). Based on the molecular and field screening information
a distinct crossing design was adopted in the wheat season aneiveral hundred F1s were
obtained. Eight F2 families from 3 different targeted crosses raised in2Z0@DOwheat season were
raised.

Number of crosses:
BARI GOM 33 (12), NADI 2 (6), BAW 1290 (6) AND BAW 1147 (6) 1

IEHG 3 X IEHG 6 X IEHG 18 X IEHG 20 X IEHG 31 X IEHG 36 X IEHG 59 X 7, CONPIIMATION
BARI GOM 33 | BARIGOM 33 | BARIGOM 33 | BARI GOM 33 | BARI GOM 33 | BARI GOM 33 | BARI GOM 33
(F1s 93) (Fis 112) (F1s 163) (F1s 108) (Fis 51) (F1s 136) (F1s 192) NEED BASE F»
GENERATION WILL
NADI 2 NADI 2 NADI 2 NADI 2 NADI 2 NADI 2 NADI 2 BE DEVELOPED
(F1s 62) (F1s 183) (F1s 77) (F1s 68) (F1s 27) (F1s 120) (F1s 97)
CONSIDERATION:
BAW 1290 BAW 1290 BAW 1290 BAW 1290 BAW 1290 BAW 1290 BAW 1290 g Ph;"“‘""‘
(F1s 45) (F1s 72) (F1s 45) (F1s 78) (F1s 45) (F1s 109) (F1s 110) ) ::f'o:’r::::;eo,
molecular marker
BAW 1147 BAW 1147 BAW 1147 BAW 1147 BAW 1147 BAW 1147 BAW 1147 atibtad soidcin
(F1s 59) (F1s 35) (F1s 44) (F15 107) (F1s 29) (F15 57) (F15 47)

Fig. 33. Flow chart for obtaining F1s frommtarfeted crosses and F2 development

Conclusions:The project scientists identified, to date, six wheat genotypes as potential parents thrugh
rigorousfield and molecular screening for for different heat tolerant traits. A distinct breeding design

as well as crossing plan was established using adaptable local cultivars and crosses were done which
may be used in the development of much needed truly heat tolraat varieties for growing in the

rather short winter period in Bangladesh.

31. Project Code and Title: BR 8C/17. PCRbased molecular characterization, fingerprinting
and qtl analysis of salt, heat toletant and late blight resistant potato varieties

Implementing Organization Bangladesh Agricuktural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Md. Mosharraf Hossain, PSO, Tuber Crops Research Center (TCRC),
BARI

Locations: BARI, Gazipur and Breeder Seed Production Center (BIP¥hjigan]
Budget: Tk.147.48 lakh
Duration: Mar 2017 to Feb 2022

Introduction: In Bangladesh, potato accounts for about 53% of the total edible vegetalblas.a

great demand throughout the year, but production is concentrated during the mojdhsaof to

March in BangladeshBiotic and abiotic stresses like soil salinity in the coastal region, high
temperature, devastating diseases like late blight, etc. seriously affect potato prodReto@mtly,

TCRC, BARI has developed a few high yieldipgtato varieties like BARI Alt#t6 and BARI Alu53

(late blight resistant), BARI AWT2 (heat and salt tolerant) and BARI AI@ (heat tolerant) with
resistance to biotic and abiotic stresses. So far, genomic analysis of these varieties has not been done.
Genomics studies using the chloroplast gene are very important. Moreover, use of molecular markers
is of basic importance for the efficient exploration of a plant genome and to dissect quantitative traits.

Objective: To study the genetic makeup, genetidation and phylogenetic relationships among potato
varieties andocate the stress tolerant genes and genetic linkage QTL map

Materials and Methods: Heat tolerant (BARI Ale72, 73), late blight resistant (BARI A6, 53, 77)

and susceptible potato vaies (BARI Alu-7, 8, 13 and 25) were used in this studdrotocols for

chloroplast and chloroplast DNA (cpDNA) isolation were optimized. Chloroplast and cpDNA isolated
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from BARI Alu-7, 25, 46, 72, 73 and 77 were tested using the NanoDrop Spectropho@006terhe
quality of cpDNA was tested through electrophoresis using cpDNA with 1% agaorse gel stained with
ethidium bromide at 80v for 1 hr.

Results and DiscussionBands in agarose gel revealed the presence of cpDNA. DNA isolated from
BARI Alu- 46.53,72, 73 and 77 have been checkedl&ayoDrop Spectrophotometer 200ble 11
and Fig. 34) antiave been sent to Macrogen Co., South Korea to sequence the chloroplast genome.

Table 11: DNA quantification in heat tolerant potato genotypes by NanoDrop
Spectrophotometer 2000

Sample ID Nucleic acid | 260/280 | 260/230 | Sample
(ng/ul) type
BARIAlu-46 1589.6 1.87 1.77 DNA
BARIAIu-53 1259.6 1.83 1.7 DNA
BARIAIu-72 1380.2 1.85 1.76 DNA
BARIAIu-73 3188.8 1.81 1.97 DNA
BARIAIu-77 2709.0 1.95 1.80 DNA
BARI Alu -46 | | BARI Alu -53 | | BARI Alu -72 | | BARI Alu -73 | | BARI Alu -77

Fig. 34. DNA quality checking by gel electrophoresis

Bi-parental populations of heat tolerant (BARI AR, 73) and late blight resistant (BARI A4, 53,

77) potato varietiehave been developed crossing with susceptible varieties (BARY A3 13 and

25) for QTL mappingSeventeen populations were developed through crossing between heat tolerant
and late blight resistant potatoes. From each population, 250 lines haveebeleped. Thedte blight
populations, TB08, TB10, TB17 and TB20 were planted at RARS, Rangpur on December 5, 2019. The
plants were not sprayed with any fungicide to control late blight, they were unprotected. Only Admire
was sprayed to prevent other disesand insects. The lines showddtaf variation in terms of late

blight disease resistance. From the TB08 population, most lines were found susceptible to late blight.
Only two lines (TB8076 and TB8)79) showed good resistance. TBIB, TB10136, TBLO-139 and
TB10-162 showed moderate resistance to late blight. Resistance was measured by a susceptibility scale
as well as rAUDPCThe rAUDPC will be used for QTL map developmaiiter genotyping with the

SNP array teselect resistance lines among the ydapions. Moreover, heat tolerant populations were
planted at BSPC, Debiganj in the first week of December, 2019. Agronomic practices were followed
properly according to TCRC recommendations except irrigation. Irrigation was stopped after 60 DAP
to get crgs wilted due to water scarcity/shortage. Before plant wilting other agronomic and yield data
were taken. Watering was stopped for drought data recording, but due to heavy rainfall, wilting data
recording was not possible. The tubers were harvested atdtuiity. All the late blight resistant and

heat tolerant lines will be planted in the 282Dcrop season at BSPC, Debiganj and RARS, Rangpur.
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