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MESSAGE

I am happy to know that the ICAR - Central Rice Research Institute (CRRI),
Cuttack, Odisha is organizing the Eastern Zone Regional Agriculture Fair during
February27-March 1,2025 at Cuttack. This is a platform dedicated for advancing
agricultural innovations, knowledge exchange, and farmer empowerment and will bring
together farmers, researchers, industry leaders, and policymakers to address key
challenges and opportunities in the agricultural sector.

Agriculture remains the backbone of our nation, and it is imperative that we
continue to support our farmers through scientific advancements, improved farming
techniques, and sustainable practices. The Government of India is committed to promoting
farmer-centric policies, modern technologies, and resilient agricultural systems to ensure
higher productivity, profitability, and sustainability in the sector. I appreciate the efforts of
ICAR-CRRI in fostering agricultural development, particularly in rice research and allied
sectors. Events like this play a crucial role in disseminating knowledge and best practices
that contribute to the welfare of our farmers. I extend my best wishes to the organizers,
participants, and all stakeholders involved in this initiative.

I wish the Eastern Zone Regional Agriculture Fair a grand success.
ke
(Himanshu Pathak)

Dated the 20* February, 2025
New Delhi
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MESSAGE

It is heartening to learn that the ICAR - Central Rice Research Institute (CRRI), Cuttack, Odisha, is
hosting the Eastern Zone Regional Agriculture Fair. This significant event offers a dynamic platform for
fostering innovation, sharing knowledge, and empowering farmers. By bringing together farmers, researchers,
industry experts, and policymakers, the fair aims to address pressing challenges and explore new opportunities
in the agricultural sector. Agriculture forms the backbone of our nation, and supporting farmers through
scientific research, advanced techniques, and sustainable practices is essential. I commend ICAR-CRRI for its
contributions to agricultural development, particularly in rice research and allied fields. Initiatives like this play
a pivotal role in spreading knowledge and best practices that directly benefit our farming communities. My best
wishes to the organizers, participants, and stakeholders for a successful and impactful event. May this fair inspire

innovative solutions and sustainable advancements that strengthen Indian agriculture.

LSS

(Rajbir Singh)
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Dr. Punyavrat Suvimalendu Pandey
Vice-Chancellor

Date: 20/02 /2025

Message

The theme of the Eastern Zone Regional Agricultural Fair 2024-25, "5G Enabled Climate
Smart Agriculture: Transforming Agri-Ecosystems for Sustainability and Resilience (5G 4 CSA),"
captures the essence of what modern agriculture must embrace to thrive amidst growing
challenges. As climate uncertainties increasingly impact our farming systems, the convergence
of cutting-edge digital technology with climate-smart agricultural practices offers unprecedented
opportunities for transformation.

The integration of 5G technology in agriculture represents a paradigm shift in how we
approach farming challenges in the Eastern Zone. With its ultra-high-speed connectivity, minimal
latency, and capacity to support massive device networks, 5G technology can revolutionize
agricultural operations across the diverse agroecological landscapes of eastern India. 5G-
enabled solutions promise to enhance resource efficiency while minimizing environmental
impacts through real-time monitoring of soil moisture and nutrient levels, Al-powered pest
detection, and precision irrigation systems.

The Eastern Zone faces unique challenges including frequent flooding, drought spells,
and tropical cyclones, making climate-smart agriculture supported by digital infrastructure
particularly crucial for sustainable farming in this region. 5G-enabled early warning systems,
remote sensing applications, and loT-based farm management tools can provide farmers with
timely decision support, helping them adapt to changing weather patterns and optimize production
systems accordingly. The ability to rapidly collect, analyze, and act upon field-level data will
empower farmers to make evidence-based decisions even in volatile conditions.

At Dr. Rajendra Prasad Central Agricultural University, Pusa, we recognize that data-
driven agricultural transformation must be inclusive and accessible to farmers across all
socioeconomic strata. The democratization of digital agricultural technologies through affordable
5G solutions can bridge the digital divide and ensure that smallholder farmers also benefit from
technological advancements.

I commend ICAR-CRRI, Cuttack, for organizing this timely fair that brings together diverse
stakeholders to explore the integration of digital innovation with climate-smart practices. This
collaborative platform will catalyze knowledge exchange, foster partnerships, and accelerate the
adoption of sustainable technological solutions tailored to the unique needs of the Eastern Zone.

I extend my heartfelt wishes to all participants and stakeholders. May this fair spark
meaningful innovations and practical solutions that strengthen the resilience of our agricultural
systems while ensuring prosperity for our farming community. ﬁw

(P.S. Pandey)

®) 06274-240 226 +91 62877 97101 vc@rpcau.ac.in www.rpcau.ac.in
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MESSAGE

I am delighted to know that the ICAR-Central Rice Research Institute
(CRRI), Cuttack is hosting the ‘Eastern Zone Regional Agriculture Fair-2025
during 27" February to 1% March, 2025. This event is aimed at creation of a
platform for showcasing the advancements made in agricultural innovation and
knowledge sharing with the farmers. I appreciate the commitments of CRRI for
innovating modern technologies and promoting the farmer-centric policies
towards building a resilient agricultural system with higher productivity,
profitability and sustainability. Hope this congregation will bring together
farmers, researchers, industry experts and policymakers to address key
agricultural challenges and explore possible opportunities.

I extend my best wishes to the organizers, participants and stakeholders
for their concentrated efforts to bring in positive changes in Indian Agriculture

& inspire farmers to embrace innovations for sustainability.

¢

(P. K. Roul)

Visit us at www.ouat.ac.in
Tel : 0674-2397700 (O)
E-mail: ve@ouat ac.in
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Message

I am pleased to learn that the ICAR - Central Rice Research Institute (CRRI), Cuttack. Odisha, is
hosting the Eastern Zone Regional Agriculture Fair-2025, a dynamic platform aimed at promoting
agricultural innovation, facilitating knowledge exchange, and empowering farmers. This initiative
is a commendable effort to unite farmers, researchers, industry leaders, and policymakers to tackle
key challenges and explore emerging opportunities in the agricultural sector. Agriculture is the
backbone of our nation, and its sustained progress relies on continuous scientific advancements,
modern farming techniques. and sustainable practices. The Government of India remains
committed to strengthening farmer-centric policies. integrating advanced technologies, and
fostering resilient agricultural systems to enhance productivity. profitability, and long-term
sustainability. I sincerely appreciate the efforts of ICAR-CRRI in driving agricultural growth,
particularly in rice research and related fields. Events like this play a crucial role in spreading
knowledge. showcasing best practices, and equipping farmers with the tools they need to succeed
in an evolving agricultural landscape. | extend my best wishes to the organizers. participants, and
all stakeholders. May this fair serve as a driving force for positive change in Indian agriculture,
inspiring farmers to embrace innovation and sustainable farming solutions for a more prosperous

future.

Best wishes for the success of the event!.

/%7‘)/

(S.C. Dubey)
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L rg 91-651-2450777 & 91-651-2450500 ™ bauvcranchi@gmail.com  ve@bauranchi org
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Message

I am pleased to learn that the ICAR - Central Rice Research Institute (CRRI), Cuttack, Odisha, is
organizing the Eastern Zone Regional Agriculture Fair-2025, a vital platform for fostering
agricultural innovation, knowledge exchange, and farmer empowerment. This event unites
farmers, researchers, industry experts, and policymakers to address key agricultural challenges
and explore new opportunities for growth. As the backbone of our nation, agriculture requires
continuous support through scientific advancements, modern techniques, and sustainable
practices. ICAR-CRRI has played a pivotal role in advancing rice research and allied agricultural
fields, driving progress and innovation in the sector. This fair provides an excellent opportunity
for stakeholders to collaborate, exchange ideas, and contribute to the collective goal of
strengthening Indian agriculture. Events like Regional Agriculture Fair are instrumental in
disseminating knowledge, sharing best practices, and equipping farmers with the necessary tools
to navigate an evolving agricultural landscape. I am confident that the Eastern Zone Regional
Agriculture Fair-2025 will inspire farmers to adopt innovative and sustainable practices, paving
the way for a more prosperous agricultural future.

Best wishes for the success of the event!

(D.R. Singh)
Vice-Chancellor
Place: Sabour
Date: 13.02.2025

e : foer iy favafaeem, w6k, dre-wER, Men- arege- 813210 ()

Address : Bihar Agricultural University, Sabour, P.0.-Sabour, Distt.-Bhagalpur - 813210 (Bihar)
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Message

It is with great pleasure and profound appreciation that I extend my heartfelt
congratulations to the ICAR - Central Rice Research Institute (CRRI), Cuttack, for organizing the
Eastern Zone Regional Agricultural Fair 2024-25. The theme, "5G Enabled Climate Smart
Agriculture: Transforming Agri-Ecosystems for Sustainability and Resilience (5G 4 CSA)," is both
timely and visionary, addressing the critical need for technological innovations in shaping a more

sustainable and resilient agricultural future.

Agriculture today stands at the crossroads of immense challenges and unprecedented
opportunities. Climate change, resource depletion, and food security concerns necessitate a
paradigm shift in our approach to farming. The integration of 5G technology with climate-smart
agriculture presents a transformative pathway—enhancing real-time decision-making, precision
farming, and resource efficiency. This confluence of digital intelligence and ecological sustainability
is poised to revolutionize agrarian landscapes, empowering farmers with data-driven insights and
fostering a more adaptive, productive, and climate-resilient agricultural system.

This fair serves as an invaluable platform for farmers, scientists, agripreneurs,
policymakers, and stakeholders to converge, exchange ideas, and foster collaborations that will
shape the future of Indian agriculture. It is through such dynamic interactions that innovation is
cultivated, knowledge is disseminated, and sustainable solutions are crafted.

On behalf of Uttar Banga Krishi Viswavidyalaya, I commend the efforts of CRRI and all
collaborators in orchestrating this grand event. I am confident that this initiative will serve as a
catalyst for transformative advancements, inspiring a new era of agricultural prosperity. May this
fair mark a significant step toward harnessing technology for the greater good of our farming

communities and the nation.

Wishing the event grand success!
(2 126’
Place: Cooch Behar Vice-Chancellor
Date: 10.02.2025 Uttar Banga Krishi Viswavidyalaya

Vice-Chancelior
Uttar Banga Krishi Viswavidy:
Pundibari, Cooch Behar-736165 (

.
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Dr. A.K. Nayak, FNASc, FNAAS
Director
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Message

Itis proud moment for me to apprise that ICAR - Central Rice Research Institute (CRRI),
Cuttack, Odisha is organizing the Eastern Zone Regional Agriculture Fair-2025, a
platform dedicated to advancing agricultural innovations, knowledge exchange, and
farmer empowerment. This initiative is a commendable effort to bring together farmers,
researchers, industry leaders, and policymakers to address key challenges and
opportunities in the agricultural sector. Agriculture remains the backbone of our nation,
and it is imperative that we continue to support our farmers through scientific
advancements, improved farming techniques, and sustainable practices. The
Government of India is committed to promoting farmer-centric policies, modern
technologies, and resilient agricultural systems to ensure higher productivity,
profitability, and sustainability in the sector. As the Director of this esteemed institute, I
deeply appreciate the efforts of ICAR-CRRI in fostering agricultural development,
particularly in rice research and allied sectors. Events like this play a crucial role in

disseminating knowledge and best practices that contribute to the welfare of our farmers.

I extend my best wishes to the participants, and all stakeholders involved in this
initiative. May this fair serve as a catalyst for positive transformation in Indian agriculture

and inspire our farmers to adopt innovative and sustainable farming techniques.
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MESSAGE

Warm commendations to ICAR - Central Rice Research Institute (CRRI), Cuttack, for its
visionary initiative in hosting the Eastern Zone Regional Agricultural Fair 2024-25 from 27
February to 1 March, 2025. This landmark event will serve as a multidisciplinary platform,
uniting farmers, agripreneurs, scientists, policymakers, industry leaders, startups, and students
in a collective endeavor to redefine the future of Indian agriculture in an era of technological
transformation and climate challenges.

The future of Indian agriculture and farmers’ welfare hinges on a strategic fusion of innovation,
sustainability, and digital empowerment. In the face of climate uncertainties, resource
constraints, and evolving market dynamics, adopting tech-driven, climate-smart solutions is
imperative. This year's fair, themed “5G Enabled Climate Smart Agriculture: Transforming Agri-
Ecosystems for Sustainability and Resilience (5G 4 CSA),” highlights the transformative role of
digital technologies in reshaping agriculture. The integration of 5G with precision farming,
artificial intelligence, 10T, and climate adaptation strategies will enable real-time decision-
making, efficient resource utilization, and climate resilience, fostering a more adaptive and
productive agri-food system. By leveraging these innovations, India can bridge knowledge
gaps, enhance market access, and equip farmers with data-driven insights, ensuring stronger
food security, rural prosperity, and long-term agricultural sustainability.

Going by the past events organized by ICAR-CRRI, | am confident that this fair will be more
than just an exhibition; it will serve as a dynamic knowledge hub, fostering cross-sectoral
dialogue, research-driven insights, and industry-academia partnerships. It will provide an
invaluable platform for farmers to embrace scientific advancements, agripreneurs to explore
scalable innovations, and policymakers to engage in evidence-based discussions on
transformative agricultural policies. Covering diverse themes—from sustainable soil
management to digital agriculture, from biotechnology to rural entrepreneurship—this
multidisciplinary gathering will pave the way for unlocking new frontiers in agricultural growth.

As we navigate the complexities of climate adaptation, food security, and economic
sustainability, let this event inspire synergistic collaborations, policy interventions, and
technological breakthroughs that will shape a more resilient agricultural future. | commend
ICAR-CRRI, Cuttack, and all organizing partners for their farsighted efforts in bringing together
diverse disciplines under one roof.

May this fair serve as a catalyst for meaningful change, igniting innovation and sustainability to
cultivate a resilient, tech-driven, and climate-smart agricultural ecosystem, empowering farmers
and enriching communities !

Wishing Eastern Zone Regional Agricultural Fair 2024-25 grand success!

Ke—

(Pradip Dey)

Y f9eR Fda, sls--oidl, Yde-3, Flee dPb, HIADIIT - 700 097
Bhumi Vihar Complex, Block-GB, Sector-111, Salt Lake, Kolkata—700 097
@H/ E-mail: atarikolkata(@gmail.com; atari.kolkata@icar.gov.in; aﬁH/F ax: 033-23352355
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Preface

Agriculture remains the backbone of our nation, providing sustenance and economic stability to
millions. It plays a crucial role in ensuring food security, generating employment, and contributing to
economic growth. Recognizing its significance, the Regional Agricultural Fair 2025 (RAF 2025),
organized at ICAR-CRRI, Cuttack, brings together stakeholders from Odisha, West Bengal, Bihar, and
Jharkhand to address key agricultural challenges and explore innovative solutions in these regions.

With the collaboration with ICAR and ICAR-CRRI, Cuttack, this year's fair is particularly
significant as it emphasizes regenerative agriculture for sustainable growth, crafting climate-resilient
agricultural systems, and empowering rural entrepreneurs for a sustainable future. Through a series of
engaging sessions, technical discussions, and interactive farmer meetings, we aim to foster a collaborative
environment where knowledge and experience converge to drive agricultural transformation. Special
focus has been given to regenerative agriculture, climate resilience, farmer-centric institutions, and
leveraging government schemes to empower rural entrepreneurs.

During the fair, we will extensively discuss the pressing issues associated with the agricultural
systems of these states, including insect pest management, plant diseases, economic viability, value
addition, animal husbandry, new government schemes, policies, farmer-market linkages, and the latest
farmer-friendly technologies. Several series of discussions, including “Kishan Gosthi” with experts from
different states, will be organized. A national-level seminar will also be held, specifically for farmers,
where they can gain insights from leading professionals. Additionally, there will be demonstrations of
farmer-friendly technologies to facilitate hands-on learning and knowledge exchange among farmers.

On this auspicious occasion, the souvenir will be released which represents the testament to the
dedication and collective efforts of all stakeholders involved in this initiative. It captures key insights,
research findings, and success stories that will serve as a valuable resource for farmers and agricultural
professionals alike.

We extend our sincere gratitude to all collaborating institutions, and the dedicated farmers,
professionals, scientists, startups, industries, FPOs and organizers who have contributed to making this
event a success. Our heartfelt appreciation goes to all central and state departments, government agencies,
private partners, and all stakeholders whose support have been invaluable. We hope that this fair and the
knowledge shared within its framework will inspire and enable our farming community to adopt
progressive and sustainable practices, ensuring a resilient and prosperous agricultural future for all.

Organizing committee
RAF-2025
ICAR CRRI
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Programme of Regional Agricultural Fair’ 2025

Venue: MKCG Auditorium, ICAR-CRRI, Cuttack

Day 1: February 27, 2025
Time Programme Coordinator
10:00-11:30 Inaugural session of Regional Agricultural Fair Dr. GAK Kumar
2025
12.00-13:00 Open quiz (Infront of Stall) Dr. Sagar Banerjee
Mr. Gaban Mandi
Mr. Tapas Kumar Behera
13.00-14.00 Lunch Break
14:00-15:15 Kishan Gosthi Dr. Sushmita Munda

Dr. Supriya Priyadarshini

National Workshop/Seminar on “Innovations in Regenerative Agr

iculture for Higher Production

and Profitability” from 27 February to 1 March 2025 at ICAR-CRRI, Cuttack

15.15-15.45 Inaugural Session of National Dr. Totan Adak
Workshop/Seminar
15:45-17:30 Technical Session 1: Regenerative Agriculture Dr. Milan Kumar Lal
for Sustainable Growth Dr. Rubina Khanam
Day 2: February 28, 2025
Time Programme | Coordinator

National Workshop/Seminar on “Innovations in Regenerative Agriculture for Higher Production
and Profitability” from 27 February to 1 March 2025 at ICAR-CRRI, Cuttack

10.00-12.00 Technical Session 2: Crafting Climate-Resilient Dr. Milan Kumar Lal
Agricultural Systems Dr. Rubina Khanam
12.00-13.00 Interaction Meet Dr. Sushmita Munda
Dr. Supriya Priyadarshini
13.00-14.30 Lunch Break
14.30-17.30 Technical Session 3: Farmer-Centric Dr. Milan Kumar Lal

Institutions: Empowering Rural Entrepreneurs
for a Sustainable Future

Dr. Rubina Khanam

Day 3: March 1, 2025

Time

| Programme

Coordinator

National Workshop/Seminar on “Innovations in Regenerative Agriculture for Higher Production
and Profitability” from 27 February to 1 March 2025 at ICAR-CRRI, Cuttack

10.00-11.00 Technical Session 4: Empowering farmer by Dr. Sushmita Munda
leveraging the benefits of government schemes Dr. Supriya Priyadarshini
11.00-11.10 Valedictory Session of National Dr. Sushmita Munda
Workshop/Seminar Dr. Supriya Priyadarshini
11.00-12.00 Quiz Dr. Sagar Banerjee
Mr. Gaban Mandi
Mr. Tapas Kumar Behera
12.00-13.00 Valedictory Session of Regional Agricultural Fair Dr. GAK Kumar

2025
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Detailed Programme

National Workshop/Seminar on “Innovations in Regenerative Agriculture for Higher
Production and Profitability” from 27 February to 1 March 2025 at ICAR-CRRI, Cuttack

Organising Committee

Chairman: Dr. AK Nayak

Co-Chairman: Dr. MJ Baig

Convenor: Dr. GAK Kumar; Dr. P. Panneerselvam

Organising Secretary: Dr. AK Nayak; Dr. Pratap Bhattacharyya

Co-organising Secretary: Dr. Totan Adak; Dr. Milan Kumar Lal

Members: Dr. Rubina Khanam, Dr Basana Gowda G, Dr. Sushmita Munda, Dr.

Supriya Priyadarsani, Dr. Sudipta Paul, Dr. Manish Debnath, Dr. Dillip
Ranjan Sarangi

PROGRAMME

Day 1 (Date: 27.02.2025)
Venue: MKCG Auditorium, ICAR-CRRI, Cuttack

15.15-15.45 Inaugural Session of National Workshop/Seminar Coordinator:
Chief Guest: Dr. Arjamadutta Sarangi, Director, ICAR- Dr. Totan Adak
HHWM, Odisha

Chairman: Dr AK Nayak, Director, ICAR-NRRI, Cuttack
Organising Secretary: Dr. Pratap Bhattacharyya

Technical Session 1 (15:30-17:30) Coordinators:
Regenerative Agriculture for Sustainable Growth Dr. Milan Kumar Lal
Dr. Rubina Khanam

Chair: Dr. Arjamadutta Sarangi, Director, ICAR-1IWM, Odisha
Co-Chair: Dr. Rabindra Sahoo, Director, OPMDC, Odisha
Convener: Dr. Totan Adak
Rapporteur: Dr. Raghavendra Goud, Scientist, ICAR-CRRI

Time Topic Name and Designation
15:45-16:10 | Key Note address: “Farmers friendly 5G technologies” Dr. Arjamadutta Sarangi,
Director, IIWM, Odisha
16:10-16:25 | Lead Speaker 1: “Farming and cropping system” Dr. Bhabani Sankar Satapathy,

Senior Scientist, ICAR-1IWM

16:25-16:40 | Lead Speaker 2: Scope and initiative of food processing sector | Dr. Rabindra Sahoo, Director,
OPMDC, Odisha

16:40-16:55 | Lead Speaker 3: Prospects of animal husbandry in eastern | Dr. Archana Sarangi, Veterinary
India Assistant Surgeon, Mobile
Veterinary Unit, Mayurbhanj

16.55-17.10 Lead Speaker 4: Experiences Learnt in Organic and natural | Dr. Subhasish Bal, Senior
farming Consultant Scientist, 5G farming
(NGO)

17:10-17:30 | Discussion and Concluding remark




ICAR-Central Rice Research Institute, Cuttack
February 27 to March 1, 2025

AGRIC
P
¢ %
% )
T/

Day 2 (Date: 28.02.2025)

Venue: MKCG Auditorium, ICAR-CRRI, Cuttack

Technical Session 2 (10:00-12:00)

Crafting Climate-Resilient Agricultural Systems

Coordinators:
Dr. Milan Kumar Lal
Dr. Rubina Khanam

Chair: Dr. Gobinda Chandra Acharya, Principal Scientist & Head, CHES, ICAR-IIHR, Odisha
Co-Chair: Dr. P C Das, Principal Scientist & HoD, CIFA, Odisha
Convener: Dr. Periyasamy Panneerselvam, Principal Scientist, ICAR-CRRI
Rapporteur: Dr. Basana Gowda G, Scientist, ICAR-CRRI

Time Topic Name and Designation
10:00-10:20 | Lead Speaker 1:Status and Future Scope of Horticulture crops | Dr. Gobinda Chandra Acharya,
in Eastern India Principal Scientist & Head,
CHES, ICAR-IIHR, Odisha
10:20-10:40 | Lead Speaker 2: Integration of fisheries technologies with crop | Dr. P C Das, Principal Scientist
husbandry to confront climate change & HoD, CIFA, Odisha
10:40-11:00 Lead Speaker 3: Crop Diversification to tackle climate change | Dr. Sachin Kant Rautaray,
Principal Scientist, ICAR-ITWM,
Odisha
11:00-11:20 Lead Speaker 4: Sustainable valorisation of water hyacinth Dr. Aviraj Datta, Scientist,
biomass through aerobic composting based rural enterprise: a ICRISAT, Odisha
waste to wealth initiative
11:20-12.00 Discussion and Concluding remark
Interaction meet
12.00-13.00 Interaction with farmers and other stakeholders on “Climate- Coordinators:

Resilient Agricultural Systems”

Dr. Sushmita Munda
Dr. Supriya Priyadarshini

Lunch Break (13:00-14:30)

Technical Session 3 (14:30-17:30)

Farmer-Centric Institutions: Empowering Rural Entrepreneurs for a

Sustainable Future

Coordinators:
Dr. Milan Kumar Lal
Dr. Rubina Khanam

Chair: Dr. A K Nayak, Director, ICAR-CRRI, Cuttack
Co-Chair: Dr. Pratap Bhattacharya, Head of CPD, ICAR-CRRI
Convener: Dr. Sushmita Munda, Senior Scientist, ICAR-CRRI
Rapporteur: Dr. Supriya Priyadarshini, Scientist, ICAR-CRRI

Time Topic Name and Designation

14:30-14:50 | Key Note address Dr. A K Nayak, Director, ICAR-
CRRI, Cuttack

14:50-15:00 KVK, ICAR-CRRI, Cuttack Dr. Ranjan Kumar Mohanta,
Senior Scientist & Head, KVK,
Cuttack

15:00-15:10 | KVK Mayrubhanj Dr. Jhunilata Bhuya, Scientist,
Home Science, Mayurbhanj

15:10-15:20 | FPO Mahanga Mr. Suryanarayan Dwibedi

15:20-15:30 | FPO Badamba Mr. Manas Mansingh

15:30-15:40 | Tribe Delight Pvt. Ltd. Mr. Sunil Kumar Panigrahi

15:50-16:00 | STPI tower, Bhubaneswar Mr. Narayan Bathwal
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16:00-16:10 | Udvaban Technologies Pvt. Ltd. Mr. Satyabrata Jena

16:10-16:20 | MOU Exchange between ICAR-CRRI, Cuttack with KIIT and BCKIC, Bhubaneswar

16:20-17:00 | Discussion and Concluding remark

Day 3 (Date: 01.03.2025)
Venue: MKCG Auditorium, ICAR-CRRI, Cuttack

Technical Session 4 (10.00-11.00) Coordinators:
Empowering farmer by leveraging the benefits of government schemes | Dr. Sushmita Munda
Dr. Supriya Priyadarshini

Chair: Dr Pradip Dey, Director, ATARI, Kolkata
Co-Chair: Biswajit Mondal, Principal Scientist, SSD, ICAR- CRRI
Convener: Dr. Milan Kumar Lal, Scientist, ICAR-CRRI
Rapporteur: Dr. Rubina Khanam, Scientist, ICAR-CRRI

Time Topic Name and Designation

10.00-10.20 Key note address: Relevance and functioning of KVKs Dr. Pradip Dey, Director, ATARI,
Kolkata

10.20-10.30 Lead speaker 1: Urban rooftop gardening Dr. Srinivas Petikam, Principal
Scientist, CHES, ICAR- IIHR

10.30-10.40 Lead speaker 2: General talk on Government Schemes Dr. Biswajit Mondal, Principal

Scientist, SSD, ICAR- CRRI

10.40-10.50 Oral presentation: Empowering Farmers: FPOs, Start-ups | Mr. Chinmay Rout, Business
and incubation for a sustainable future Manager, VIKAS RABI, ICAR-
CRRI

10.50-11.00 General Discussion

11.00-11.10 Valedictory Session

P Bhattacharyya

Head, CPD A K Nayak
Organizing secretary, National seminar Director, ICAR CRRI, Cuttack
Workshop in RAF 2024-25
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5G wleaifarhr: siRa & smyfas ¥ & wfasa A gy
o gl e, sed faard, g e, & o e

gR=y

aradl 9T (5G) T GIHAN Tehelleh Jogl-dol Id, HA [deiadr AR fene waAfFeiad &
Y Taeey Jar, fafaAor 3k aRega S 3c@et @ sed W g1 S-oR 9Ra RBfeea
qRade @1 3R 9 W@ §, 5G TAC HaEEe, Faree AR FAd FAR F TEH AgedYor
HfAer e @ §1 Seeie 3w RATw (loT), FHe gefwmr (Al) 3R Farss Fogfiéer & Ay
THIHd 5G, FY 8T W IET TG 1T Fhcl g, ST R AN ST 50 JTARNT STAqEAT HY
INfIeT gere T g1 5G-HeTH FATUE! & AU & Scugeadl # Sea@eld o af
W%,Wﬁﬁﬁmﬁﬂﬁ%ﬁﬂﬂﬁﬁmﬁ?ﬁvqwuﬁqgu oA
SRt ST gehdY &

1G &T 1980 & G2H T TATAT ATH deheilh T 5G &I JFA-T8H TadTell doh &
EAR A o dRas f3focer Fafaefadl &l 7ar 3meRr & gl AR, e, gfaror
FIRAT R S G ST o 5G F TAE AW, THA IRagA IR @ FaareT #
ol deh Thihd fohar g1 oRa #, Bfoed sf3ar 3R aneaAfast soRa oell @ar ggel
ey 3R FEoT &7 7 BfSed IR F FH wa 3R P A i ge@r & F v
Taeel 5G AT g & JdoAredt @ AfT gere F W L

5G dehelleh & HIEIH @ I F¥, TAC 18, FN-ATAesd, 3R TR IR
JoTTell T FeTH 1T ST @7 &, S0 RA Fi¥ &7 &F ddd A iR Rt o 3mr
T Tl H AR HIST g1 Fehell 8 |

P 3y Wit & F 5G wawr el

BHe 3cUle 3R aETEE # 5G @1 THEROT T FiY, Turfad #AM, 3R A &
LY 9 BHe [FUfadl # Jgd-csA oREr @ derdr & W@ &1 5G @ S5 loT dAW
Aed & A, NvE deal & TR IR He THAUT W calkd w3 Yo wa 8, Sad
frare dy @ g W 3R vy @ ¥ §1 5G-wetH TAE [T yonfodr aredias
TAT & AGH 3hs AR A fr A & IR ) FaE FEFAT S GAST ST e
& 3UANT & 3ffRiad HA &1 TG gaeT, 3o 3R Aale grdeey gaTar dord §, AH W
AT & F7 Fd § 3R YgEaR F I Ferd g
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Ay §T &, IETEET &7 F 5G-T&TH WEgE3 AT JcATH sThRT &, el Al-
HeTford Stefarg fAF=or gonfodl qmoATE, 3ear 3R Tl TR A Fuiad &9 & @afEd
A §l sEE Gl fY gEf A GUR Fr &, SeUehdr el § AN wEe B Iqura
gAfRaa g &

AT 9ol 3N ST Y & #, 5G, Ulell & Ioradr, ol R 3N Aol
F T $I adide THT #H [FIREr T 3cueehdr Serar g1 Al-3menRa T fifser
e Aol & ¥aER & YR W Ao Ador & gAEea &a &, &aa ano
3T A BT & AR g X A FUR g §1 5G- wEH Hie@fhar s g AR gre-
Reilegere AT 3UHOT, AdiT &1 Tl @M=, el Sl fAfaerar & FRe #er 3R sa
LT Gl &l Aehel # A X o) A &, 5G-WETH Ui ¢FhaT YoTell HAT HSell Gehsel
1 gfshansit s giARTd F & 3R T wrey gl s@er i 3w FHrrer T g

Y arferehl (TIBRES), ST FTRIGUT, HHel IculeeT 3N G[UTelel I Tehlehed FX Held
HA 3UART FT Fgrar & €, 5G dFee @ # amfead & W g1 Ree @R 3R Al
MRa fIRQWoT SeTell & TR, Fed Howaddr AR o9 fAfduar wewr | Agcaqer
3AEfRT UeiT aXd gl loT HE fACE & &Ror 3R gaf i Fers & @A A AR F=a
g, Torad gefdeltentur 3R offf qaedivar SrishaAt & fau §a7g W gedeid fhar s @ Bl
Y FArER AR & GO FRRAT 3R STefary 3ejedheldr a&dl & 3789 § AR ddq A
geer gt S derar & B

5G Toheileh HY fquuret # off wifaell aRacs o W 8, oed et & dga-
A SN AT et AR Bioeer @lert d oga Aer W@ §1 5G-7em Al wiehial
AGT-3NYFT & TS T [a2elvor i § 3R foharl & Bael e T Fafad T8 3R Fqo
AT 81 Scllehdlel coholleh o ThIOT ¥ $¥ oef-del # IReRIar AR cafafody giafaa
gidr g, foad feaifedl garr aiwor &A fohar o @ar § 3R fesamt fr 3 @ derr S
"hl 8| 5G-Hetd f3foieel Arheteld oI 3R dATa fhamet S €Y SUETAT @I [SRRFe-g-
shogAT (D2C)] Toshr &I Giaem Jerel &Y 3t 3 & FUR A Tohd &

FY difaferd AR e, st N 3qfd s@er & Agcayql @ew g, 5G
dHelih ¥ eelead g @ &1 loT-HeTs TAIC $SRUT JAUW araee, 3MEar AR s=adr TR
H R F €, e aeEe sael & fov ssean siErer Rufaat gaftaa @
Al 3R 5G-FaTford Faaifad difoifecaa yomelr aRageT Tfhansi & Feaafead & wad
Helg & dTe gl dTel ofehdled F hH FIA & AN Wi fIaRoT afdl & FUR Jerl el ¢
Wl & SO dh P TG Je-eeA (e wieF FRam AR f s@er qarr w
T &
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AtgA qalegAE, St $¥ & AT v Ageaqol uge] 8, 5G ¥ 3R e Iooid & W@r
gl Al3maRa #fasganft Afsa 3R RAlke T Toede 5G & JFe-<IsA 31HhsT &
AT eTA3i & @y Ao qeh AgH sfasgaol gee axd g, fSed e 308,
Fars 3R O Fers I AFAT WEITAdS & F §7 Gohd ¢l 5G-T&TH RIAF Adrder
SuTell fohamell 1 {@T, a6 3R Tehald ST oA ANHA g3l & aR # #J=9d #dr g,
fora® 3 wael AR ayue i FeeT & v q@ 7 § aeuet w9 @@ 8

F¥ AFAR Faw, ot e fr Rer 3R A 99R & fAv sraas g, 5G-aaH
f3ficel Tolcwhid & ATeTH @ 3T gorrdy 8 W 81 olarsl & &1 H (@l arel fohdre &y
3 g3rel IRIETOT FRHA!, Al-HdTfold A Aant, IR Jer-ergA AT RHAS oI
Tga e W 8, T8 3 Aadead denfas 3R deelih goIfd & 3/a91d § ehd &1 TS
RIfd&r (AR) 3R a3 RIfadr (VR) 3equaier, st 5G & @#Ada & #aifod gld g,
IMYfieh HY deheilenl, Hie Fatred, IR AU 3fefeholed W RER ETTA & HeJHd Tl
X &

gled TEERUT &1, St i 3R STt & o Teh Hgcaqol &t &, & 5G-uiferd
TETelel 3R TAC A-ghearaRar & omsTiead g1 6T &1 5G-Wefd Al a[uraar fa=or yonfera
g giaflad axch € & S 3cure qml{:ﬁrqgudﬁqso‘i FR&T AR [urer ATt B QI
H| T JEERIOT SHISAT Wi Scural &l Yahiolar, Sers 3R AT A 3egepicd
T A HH A § AN GaTar A GUR HICr §1 5G FeAfeiad ganT HetH JTed-arsA
gl e faREn @ AR sedr 8, fowd sushednst # arer 3R giEd ey
3care fAed 8l

5G dleffFar framet i Fd Ferar wwdr §2

5G-HaTH SedIPifaral &1 F¥ W et 3readet 3 HY il W aRadasy wma s
39PR AT §, OV §9 AHRAT el A, swier 3N dWa A sy wRied @
Fgcaqul REar §15G deelih 1 THRUT akdias AT H RGN H @aTHA Far g,
fSad fhaer e &1 Pufadl, oo & T 3R 9ART SR 61 3Iqd Félehdl &
WY AT H Tl &

sash AR, Seeicd  3MhsT T gadiied 3R @i &Teamd fharer ST HY deeh
SRR, SR BT gt AR #Atea qeleqamat g caRd 9ga ere e &, s a3fd
Ao Herd §1 3o TARANUIcHS 3UHIUN T HATIA HEl FEAEL, HT HHAU 3R FaTereT
Hefehelel R EEh IcTeioe vaT o §, Tora® sl WX 3memia oy aaF v ufshan At
gl &l
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S8 3elrar, TS 3TgE, 3 e AR Ferg & a6 Hi GfHansi o g
el el FHAT & Faarelel (3TCIAL) 8 Tl GaTaTdea! & IR HA W AIRAr FA
€15G WeAIffhdl AT W gEAeld I HETH Follehd AR Stefarg aRfEufadl @ 53
SIEAT &l 7 HFAA Fergs &, TET ART ARAS iR el Hi¥ geufoar gaRad
gl g1
FIAT 5G-TETIAT ISd dohellh IUSIHT HY FGTTIMN?

5G-HeTA WeAfafral &1 USRIk W ge7a aledl Yahfd &l &1 Teh 3N, ool (Automation)
3R F el FA-Faa AfART H AT B FA T ThAT ¢, @AY & ¥ afAd
FY 3R e Frif 7, a8 srevmfas (Afé-cal) AR g g Fanell §1 gadr 3K,
5G-FdTfold AdTdR w18 3fAe FHGAT & Fed Sd &, oTad deeie 3edfadr (Tech
Entrepreneurship), @él& @dr (Precision Farming) 3R f3foieer @@t &1 fasma giar &, s
AT 3TT-HAA USHIR & HTAT 3ol HY Tl ¢ |

T W 3fAA 9H1T 38 T W AR AT § T rdemarer £ 3w @ g,
fSad g il [ (Reskiling) #&shdAl & fader, 47 oIk FUR (Labor Market
Reforms) 3R f3fSiesr 3ra@x==r (Digital Infrastructure) &1 farar enfaa &1 afe 5G
WieAfAferal & gardr dor @ geftd fRar SU, @Y I IcUIGHdT §eT Fhdl & o
TITATCHS sRISRT I S| 3T, Tg 3T IFATATT (Income Inequality) HI SGT Hehdl
g 3R IRuRe* 437 SRt & g & F&ar gl

TFH FURYT FFaeT 5G-TaTAH Slgifafdat & amr F/ 31 Fhar §72

FHTYAT T Fll § ST @ BIC AR WATT HRAT foharet, TSTehr TeRdr F1 TR 81 F &
Tl 8, 9 TEANTT A, Ffes 9O AR ofeld geqeidl & AegH @ 5G-HaH HiY
Wleafaifhat & ore 3aT Hevl &1 AR W IFEUE IRWE (ICAR) & HEUM, AT HY
fareafaezrer (SAUS), ﬁsﬁaaﬁmwaﬂircrémgaﬁaaﬁ%maaq—gaaﬁr@ﬁaﬁ
aies # FAgeaqul A Aerd 1 fFare 3curesh H@araeT (FPOs), mmﬂaﬁﬁmaﬁw
TIT eI Hefg (SHGs) HATEEAT I ThAT FoA, 9 Hed AURT & v diears w
3R A 5G-HATfeId AATIA H FS TG HT oA Foflel H TgTAh g1l ¢

THRT ASTATT o 50 fGem 7 #Ace ) W &1 3T SI6r FIhA Afgel aTfeld JieT
a3t T FAFA FAT @I 8, SA«feh Al Disc 3R qaT FN fhaeit H Jgo-esa Fare et
W gl 3T TFAUC (RiceXpert) d@d fRATAT HI ARG T g, 33U AT (Dairy
Shriya) 3R 3ffefersed detell Folifler g T #A HWeddT #d 8, 3 HA sfae
(Crop Doctor) w&el I T TGl el #H FAGe aXdl &l 3leT 3f¥es1e (Drone Destination)
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R fr 3T AATT 3Tl FAT g, oAl AT dPTd A gl gl ASel fhamel &
foT Fcew fROT (Matsya Kiran) 31k mJhinga SiEY Jamd Al-3menRd R Ui it &1

HEeH BRI HeX (Custom Hiring Centers), dgdRr faaer  (Cooperative
Investments) 3R BfSicar @eRar &&%a#AT (Digital Literacy Programs) & #ATEIdH & B
forareT et gerrdl, 3nehs-3muTRd F¥ uufadr rdaEeR 3ol 3curgshdr, 3 3R fRRar
# GUR & Fohd &

F & 5G-warw digfAfFral & swder & v yRAF sraeawant #ar & awdt 82

fohaTel &1 5G-HaTH HleIfAfehal &l GHd &1 @ I & U F© IREHS Hed 3o &
HERIHAT Il &1 FIH Ugel, FY H 5G T Herefd IUAMFIAT 3R orefl 1 FHASTA ST&Y B
g STeRI $¥ @ &g (KVKs), ARAT ¥ 3eqqers aRve (ICAR) & 3N fondrer
3cUleeh &I (FPOs) SarT 3MAGid GfRIeor #rshal, HiY faedr et 3R B3ioed
ERAT Tgell & AEIHA § Uicd HT ST Fohel g1 q@Wr, forde & faw faRawsia 5G
FoifFefadr maegs § fows AT 38 ey qQEEr gerdnt ar War §aAlid giaamd
ol GRS & AT FELT AT I5 Hehell g1 cERT, ITIFA IYHON I ITSEAT &
g, oSO & TAKCHE, loT d8T, o5, I Al-3mamRa waEeT ufoener| @tur, fodir areer
Tl Agcaqul gy dfews), Affest Aoremsfd, wgey At a1 FPOs 3R &eeA
BN gl & ATETH T ST TaTfHcT AlSd AT dRTd T S fhaT ST Tehar §1 3id
#, Al Disc, GaT $f¥, USH TFHUE, HIU Siel, ST BT, HFF faeor, mihinga &
sl W HAfold VS8 & 39T &k 3Tad @0 o & 5G dieaifafenat & sfteman
ST 3BT ST Fehel &, T ScIeehal, gafdl 3R HY 1ededr # FUR gidr g

5G-watH F vieffFal & Rrar it 3wdhr & = arelhr galfoar

HRA # 5G-HeTH HY Hed Al & [&aEIR & AH H$ Ageaqul galfadr gl

. Wﬁw%mﬂ&ﬁaﬁﬂa%ﬁfw@%mwwaﬁmmﬁsﬂmgma,wﬁ:
&S aMal # 3T o faeaE=Iy Seteic iAAmdr o 3R 5G Safaeiddl et gl ¢

o 5G-HId 33U, loT HW, 3T AR Al-&TH Cod &I Izd ol Bie 3R dATd et
& foT ve 99 amen B, S ARa T T ey # 85% & A e

o fFaEr & fB3fSce AaRar &1 3HG 3¢ 3oadd WCATATRAT &1 goardy o1 § ITANT Flad
3R 3% IH 3o A DfAT R ar Bl

o TUET AT A T AR WAL Jat i FA M A 5G Tt HoagT
AT & & B
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Bic 3R fomy gu A FarffAca & SHROT AfFHEd & & o dehoilehl I HTAGT Hided
gl oar g, foae fv FPOs 3R @@l Heleel & AETA 8§ ARffgsh SaEt 6
AT gial gl

. wm,mwﬁmmﬁmwmﬁﬁwﬁw%l

o ff= f3focel coehml & d drodel 3N ATThiehd WIchiel T Hel & HROT AT
Y sieAffrdl & T garw vheor aiftd g B

o AT §AT H FAFAT IR I@@E & fov gfAfard dersifga fr affqd 3qceudr @ 3
cehallehl ol JHR AT 81 STl &

o Hoqd Afd & AR O dicargsl & eaieafd 93 A= W g dehelienl I AT
H &l F1 FROT gAY B

o AT & H IR-OR fostell IYfT & e 5G-WeTH 3ol 3R FaTeled YoTfordl &
foraTer Fares # @fAd FX & B

gl Al T TATUT X § ORd # 5G-HeTH $¥ Wleafafral o1 e 3R g
3T T & ha|

artor aEt # 5G-waH WigAifAfHal & whERer F1 Aead A i wrefaar

HRA # 5G-H&TH $IV deafaifral & samas 39Aler & fav v F&ar Afd-3mnRa efSehor
e &, o giaaer e & e, fada agraar, Bioed aerar iR @ams e i
Threhe T ST THR A1 WRcle IR Bioed gear sl ugel & #Aregsm @ arHor 5G
FoAfFefadl & faFaR # JrAfAsdr &= wifge, aife oie iR @A et # 3= a1fq &
ST QAT IF UgT A @H| AdeifAe-fAsh soNeRy (PPP) & dicaiRd fohar S
AT Arfer ey &t A froraeh sisds #amure RAsfla e o &% 3 &A oera arelr
5G-H&TH Y Tehelichl ol AL T ST Heh|

AT § SIS ST T T A & fAv wfewd, ®or Arerensit 3N A dicarge W
e Shfed fhar oem =ifge, @9y §0 @ H¥ FHor 3U-ANT (SMAM) S Hisger
FRFEAT & ded| FAW 3cuee Wed (FPOs), Weail dfAfadl 3R @ de™ar &g
Aoffeh § § T S[eThl HgaN 5G-HaTH deheilehl, S e, loT-3MemRd d& 3R Al-
Tanford aAY Jan3t F AT T Tha §, TEd dFedr T ANTT dgeT HAT I g
sa+ AfaRad, s &7 & sy & & dicagal (tax incentives) & HIEIH & Sgrar
e S Hear &, fFHd TRy Sl & 3ed fFwrady 5G FN watue wfad R ar
qh|
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Rt @ 5G-3MIRa el F wEdr 3UAT F Waw e ¥ v e
f3fSicer ARRar e 1 EeThar g1 ICAR HEUE, UsT $i¥ faeafdeare (SAUs), SN
faeer g (KVKs) 3R wah-eeh weésred & @gdier & §ée HN (precision farming),
Taarfod e 3 Al $TY f&aewor ¥ gfR1efor SRisA Ye i =Metl Pusa
Krishi, RiceXpert, Dairy Shriya, Matsya Kiran, mJhinga, Plantix, Agrio, Cashew Protect
S BfSee ew @ AFar R S =gy, arf 5G-3muia #AE @t wAmE & an
H IRESar 3R 39ae fr afa des a1 G+ |

fogrees Nfaar Ser e 3R gREaRe HIAAr (interoperability) @ Helfed &,
Saad fhaer &1 BSfoed Seell WaTd w1 SR H Aldhiehd i (standardized
frameworks) €U & =T, difeh 5G-H&TH HiY deheilchl T TgoT ThIhIT FiATT 8
Fh| H 3HeAal, AHOT Foll A T B A e IR WX Fe-duiied loT
AT T Feldr & @ Faarfeld $I¥ gonferat (automated agricultural systems) @ foysTer
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Sustainable Rice Protection: Role of Biocontrol agents

Basana Gowda G*, Totan Adak, Naveenkumar B. Patil, Guru Pirasanna Pandi G, S. D. Mohapatra

Insect pests have long been a major challenge in agriculture, second only to water scarcity for
farmers in India. Despite decades of technological advancements in pest management, these pests
continue to impose significant losses on agricultural production. Under changing climatic conditions,
insect pest populations are influenced by various factors, including natural enemies, host plants, and
extreme weather events. Globally, insect pests account for an estimated 13.6% of annual crop losses,
while in India, the figure is even higher at 17.5% (Dhaliwal et al., 2010). In rice cultivation, the number
of insect pests has steadily increased over the years. In 1965, only three major pests were identified, but
by 2017, this number had risen to 21 (Jena et al., 2018). This significant rise over the past five decades
underscores the urgent need to understand the underlying causes and develop effective management
strategies. In India, stem borers alone contribute to 30% of rice yield losses, followed by planthoppers
(20%), gall midge (15%), leaf folder (10%), and other pests collectively causing 25% of losses
(Krishnaiah and Varma, 2013). The major insect pests affecting rice are listed in Table 1.

Table 1. Major insect pests of rice

National Significance Regional Significance
1. Brown planthopper (BPH), Nilaparvata lugens 1. Swarming caterpillar, Spodoptera mauritia
(Stal) (Boisduval)
2. Yellow stem borer (YSB), Scirpophaga 2. Rice Hispa, Dicladispa armigera (Olivier)
incertulas (Walker)
3. Leaf folder (LF), Cnaphalocrocis medinalis 3.Climbing cutworm/Rice Ear Cutting Caterpillar/
(Guenee) Armyworm, Mythimna separate (Walker)
4. Gall midge, Orseolia oryzae (Wood-Mason) 4. Termite, Odontotermes obesus (Rambur)
5. White-backed plant hopper (WBPH), 5. Caseworm, Nymphula depunctalis (Guenee)

Sogatella furcifera (Fennah)

6. Gundhi bug, Leptocorisa acuta (Thunberg) 6. Panicle mite, Steneotarsonemus spinki (Smiley)

Pest management is a complex issue with a significant impact on farmers' well-being. Some pest control
methods, such as host plant resistance, mechanical techniques, physical approaches, and biological
control, are environmentally friendly, while others are less so. These methods offer effective, economical,
and sustainable alternatives for managing pests in rice without relying on pesticides. Ideally, pesticide use
should be a last resort in any Integrated Pest Management (IPM) strategy. However, many farmers
frequently resort to pesticides as their primary approach. Among all crops, rice accounts for the highest
pesticide consumption, making up 26-28% of total usage (FICCI, 2019). Despite scientific guidelines for
pesticide application at the farm level, they are often not properly followed, leading to indiscriminate and
unscientific use. This, in turn, disrupts ecosystem balance and contributes to serious issues such as
pesticide resistance, pest resurgence, and harmful residues in agricultural produce.

It is crucial to transition from chemical-based pest control to more sustainable approaches, such as
biological pest management using effective biocontrol agents. Biological control is an environmentally
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friendly pest management strategy that can be applied across various agro-ecological conditions. To
achieve both effective and sustainable insect pest control, strategies like ecological engineering are
gaining prominence. Landscapes play a key role in biological control, as their structure and composition
influence both pests and their natural enemies, ultimately determining the effectiveness of biocontrol
measures. Numerous biocontrol agents are available for managing insect pests in rice ecosystems, and
their timely introduction and maintenance in the field can help keep pest populations below the Economic
Threshold Level (ETL). This, in turn, supports the long-term sustainability of rice production. These
natural enemies can be categorized into three main types:

e Parasitoids- These are the parasitic insects that parasitize the insect’s pests and multiply on/in them;
they do not kill the host insect instantly but the pest mortality would occur later on.

e Predators -These are the insects that directly feed upon the prey insects and kill it.
e Pathogens- These are microbial agents, which cause disease in insect pests.

Biocontrol agents for sustainable rice production

The pursuit of sustainable rice production necessitates the adoption of alternative pest control measures
beyond chemical methods, with biological control emerging as a highly promising approach from both
food safety and environmental perspectives. A key foundation for sustainable rice pest management is
""conservation biocontrol,” which focuses on preserving natural enemies within local ecosystems (Savary
et al., 2012). However, effective pest control using natural enemies requires several prerequisites,
including their availability, conservation, augmentation, maintenance, and timely release. Despite the
well-known benefits of biocontrol, its adoption remains significantly lower than that of chemical
insecticides. Agricultural professionals play a crucial role in not only raising awareness among farmers
about the advantages of biological control but also in fostering industrial production and market
availability of biocontrol agents to ensure their accessibility. Since many of these beneficial agents belong
to insect groups, selecting the right ones that specifically target harmful pests is essential. Additionally,
careful consideration is required when using other management practices, such as chemical control, as
they can negatively impact beneficial insects. Rice insect pest management depends not only on
interactions between pests and their natural enemies but also on various biotic and abiotic factors. Both
biological and chemical pest control methods are widely explored in rice cultivation. The entire cascade,
from natural enemies to economic performance, is influenced by landscape composition, which
significantly impacts pest populations and their natural predators. Research has shown that landscapes
with greater diversity and a higher proportion of natural habitats support more natural enemies, ultimately
leading to increased rice yields.

Table 2. Major parasitoids and predators of insect pests of rice

Natural enemy category Natural enemy Target pest
I. Parasitoids
1. Egg parasitoids Trichogramma japonicum Ashmead  Yellow stem borer
Trichogramma chilonis Ishii Leaf folder, Case worm, Yellow stem
borer etc.
Tetrastichus schoenobii Ferriere Yellow stem borer and white stem
borer.
Telenomus rowani Gahan Yellow stem borer and white stem

borer.
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Natural enemy category

2. Larval parasitoids

3. Larval and pupal
parasitoids

I1. Predators
4, Coccinellid beetles

5. Carabid beetle
6. Rove beetle

7. Spiders

Natural enemy

Gonatocerus spp. Nees ab Esenbeck
Anagrus spp. (Girault and Haliday)

Oligosita spp.
Copidosomopsis nacoleiae Eady

Amauromorpha accepta Tosquinet

Stenobracon nicevillei Bingham
Cotesia flavipes Cameron
Elasmus sp.

Haplogonatopus sp.
Pseudogonatopus spp.

Bracon sp.

Xanthopimpla flavolineata Cameron

Brachymeria lasus Walker
B. excarinata Gahan

Opius sp.

Ladybird beetles, Micraspis
hirashimai Sasaji

Harmonia octamaculata Fabricius

Ground beetle, Ophionea
nigrofasciata Schmidt-Gobel

Rove beetle, Paederus fuscipes
Curtis

Wolf spider, Pardosa
psuedoannulata Bosenberg and
Strand

Lynx spider

Oxyopes javanus Thorell

Long-jawed spider Tetragnatha
maxillosa Thorell

Orb spider
Argiope catenulate Doleschall

Target pest

Planthoppers and leafhoppers.
Planthoppers and leafhoppers.
Planthoppers and leafhoppers..
Leaf folder

Yellow stem borer and white stem
borer

Leaf folder
Stem borers and semi-loopers
Leaf folder
Planthoppers and leafhoppers

Yellow stem borer and rice hispa.
Stem borers

Leaf folder, Rice skipper, and green
horned caterpillar.

Rice whorl maggot

Hoppers, small larvae and exposed
eggs of Lepidoptera

Hoppers, small larvae and exposed
eggs
Planthoppers and leaf folders

Planthoppers and leaf hoppers, eggs
and small moths

Stem borers and leaf folder moths,
whorl maggot flies, planthoppers,
leafhoppers

Stem borers and leaf folder moths,
whorl maggot flies, planthoppers,
leafhoppers

Stem borers and leaf folder moths,
whorl maggot flies, planthoppers,
leafhoppers

Borer moths, adults of different pests
like grasshoppers

(Prakash et al. 2014; Fahad et al. 2015)
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Biological control can serve as a sustainable pest management solution when the appropriate biocontrol
agent is released at the right time and in optimal quantities. However, the poor quality of biocontrol
agents applied in the field remains a significant concern. For instance, a study by Ballal et al. (2005) on
commercially available Tricho-cards (containing Trichogramma chilonis) found that the number of
parasitized eggs released was far below the recommended field levels due to improper production
practices. The study emphasized the need for standardized laboratory and insectary protocols that should
be uniformly followed by all production units across the country. The rice ecosystem, being human-made,
faces challenges due to the intensification of production systems. Increased intensification, often
characterized by simplified and homogeneous landscapes, along with excessive fertilizer and pesticide
use, poses a serious threat to ecological balance. Stronger biocontrol services are typically observed in
polycultures with diverse landscapes, as they support a richer diversity of beneficial insects compared to
monocultures. Settle et al. (1996) reported that predator colonization in large rice monocultures was
significantly delayed. Additionally, synchronous planting patterns can further hinder early predator
establishment, reducing the benefits of early-season pest suppression.

Conclusion

The effectiveness of biological control largely depends on a thorough understanding of insect pest
biology, their natural enemies, and the cropping system. In a healthy ecosystem, pesticides are considered
contaminants, whereas a well-balanced environment enhances the functional diversity of the rice
landscape, attracting natural enemies. Ecological engineering can play a crucial role in strengthening the
sustainability and resilience of rice ecosystems against various disturbances. Therefore, a deeper
understanding of conservation biocontrol in subtropical rice, particularly the influence of landscape
composition, is essential. Several studies have shown that habitat manipulation such as planting nectar-
rich flowers along field bunds can significantly increase the diversity and abundance of natural enemies,
thereby improving the resilience of rice production systems. This chapter emphasizes the need for further
research and investment in biodiversity management within rice ecosystems to optimize such ecological
interventions. Moving forward, a collective effort is needed to harness the strengths and opportunities of
biological control while acknowledging its limitations, ensuring a more sustainable approach to pest
management.
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26ae AU 989 YRS G TRR, 2IPET? I ARG AN QUIACA ¢ QR YRR
6210298l 91917 QUAGIR ALY AGACR, JLQ Y6 CIf &Y, d¢ ¥Ie° MY d8 IR MVQILR!
26T AFAER IR @g V1L G& A AF| LI 9T, AIRGA §7C AN 6QIF 9Q FAIER AR 9 |
Q98 90-98 Qd F1IER 6AIR & HIRR 63R1 60 AFRGT 6919 F6R GOR 6aIG AT 69 620E| AP
AFARR 6P & CRIEA ARG, AYEAR I QAP AR 6RANE | 9] 60e7 ATARR ATIQ
1296971 Q06Q Gea F6a| g 6QITR AULIAER 9 ¢ TS ARG 6L | UG 6QI9 AR FF/TIY

JOQ QL0 Q0 QUNIS Q@8 604, WARIA HIQY FCATRANEH o IR 96 FAARIRET &G ARG AF!
Q6N KG2IYRE I9° AIFIRA, IR NL° AFF HIFY QIQLIQ TIR FAsa ATER *GRIgRR|

FSNG8 ARG RGNS AF SR QILQ KT EAIR QG AR FQ HIRAUS | IR HIAQI IR IJG
QR @09l IR YR gERa qEIeR! JUAER RIQ AR, T6I9RE 6UCFEAER IR AFRC HIAER
(balanced diet) Y20 UQAQ QLY [ALNI AR CAIGIRCR IS WYER g IRAIQR
(macronutrients)(649Q1Q, Q8QIQ, 692Q1R), IFAK(Micronutrients) (F19AR, HI) 2T QAR F9Q K6

21 IR @A (Variety) 206Q FRQ @@lN|
MR 6dIYINCR

IR @ 690QIQ(carbohydrate) @ISR SIS N2l MIRE @7 @A IBQ URARIER| UG SRS
6AINNRERRR! IR 6267 UG JTAFAS A0 FIARY ATIA FF EAIR NG 6AUCTR FQE | 6Q26R IS8
Y69 QI IRAIQ (macronutrients)(640219,93AIQ,692A19), YIAIQ(Micronutrients) (F19AIQ, &) G
agand |

AIReQ gQl gRdIqMacronutrients)

AIF 6Q ¢JN1e8 690QIQ (carbohydrate) < daal 2| ARIE RS QAQ @AAQ (variety) IR 6Q I 0%-
¢ 0% @19 99QI(STARCH) 2iIN|gI 992 AAT6Q FIRR6a 96 oo gid Al 9T QN8 giFl 640IR A
QI AN F9Q IR FER 6964IQ ATl FR18g AR 6AIGIN B IR AR YR 6T6R B INR (R
QAIQ)Q  AAQY 6QCll DN ARIQE WEQ QB 00l 900 AAAY JR! QUG QI VIR Al emiam e
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628N | 604 6INFRAGT QR IILG 62R%YRI AT CIRAR NRLIQ ARG AFe| AT 1A AP FAA
209 0R0Ia QFIA Q69 |

AUINER Qg0 @71 AAISI6Q YIAIQ(protein) N1 9E € 00 GIF FIRRER FIA 9.8 Q N FIF 691TQ &N | Ll
@ QG0 daI8l] Q2Id, QIR NAJ} AF A6 g dIFeR YA J6A] ARG @ LI, YRIg IR
Qgdl 6gITR 22 VIRER F6R0F AR FIZ]| QIAIAN Slaea @d (bran) 21, Y2IQ 6915 3@ T6a 2@ (96
oo GIFIER 9.8 @ ¥ giFl)| FGG LIS ALAB 69I5RA IR FARIA @Y, I@ g4 2IFeq! 1AQ 6gITIan JIIR
@091 919, ¥glg 98QIQ gB AN §IQY, 6ATRR F1°A @Y PIRFISIA HIRY ATE HRR! AT |

AIF6Q AGQ 2P @61 ARLSER 692QIR (fats) @61 AN GE € 00 T AR AR VIFER € FIAQ [ R 2|
2| 28 9RAIEEQ fgeel 68 (aIes 2Aee 68, AITIY I8 AR dAIaa 68 691N §6eeR! GaIKINI
ATAIQIAIAT SRR g8 G6AGI-N 6& TR LI K69, KITl 9a% IS gRIZ/eydl 21d AR gRegd, e
260 @RI 2R 9F 2N - ARIREIF IG oo FIFER © @ 9 Fiel

MIReQ gQl gRLIQMicronutrients)

G689 QIQIAT ClaR, 26Ae AR AGIFR Ye° ¢ JGIda Y@ an @, I8 R FIRR6R
@d(bran) QIeie @Q6eQl 9@l 624 @¢ 619 6Q 2|

@1eai(Vitamins)

AIF6Q Bl (AITY), B3 (FaIAQ) N9° B6 661G 2699 B G91Aiq 99a 9aaIg6q dra| faIdq o 9e°
QISR gEIRIR NG 6JIAES 969, 6902Ia Q AR HIRT IR AKNTR 2LEUR, N° B6 6718] FI QISR
daIn16a AFM 62IReNI RIQ8 AITZI/RIQIAT QR AR SRR FRFIEQ @ JFAURAS QAULIN, g6q E
QOITRQ 2Q YR 2| 9Ll TR, AR FIARER BGIFQ E Q @7 21 2, gl @ Geadig(antioxidant)
QI 961 QY 691AEC F6Q II° FIQG/FIRG (0Xidative) SITQ 6219957 JadI @41 DNA Q°6838 99°

6Q18 gaIQ(cell division) TR 2GR 6TIERS (ASIF] BY), 486 g ARCII6Q Q0@ 2N |
H&i@ (Minerals)

U368 QUEQ YIGT-2RIGE /Y PRAI6R H&ie(minerals) QUMBG! @71 2N, F2IT 12EQ EMLQ VAR AQLE!
2N 69629 @ PR AL Fde Q@2IN, QIQIAT FIAR AR FIAR FRFIER AR HEF(Minerals) JAL Q6QA
Qoo gIfl QIQIA FIARER Yk 0.M-0.0 FRGIC ML AR | Roo GIfl QI FIARER YILk ¥ o -8o
ARG auieadan dReN, diel ¥9lg dde JQIa Y9 AUge A2 Q0alINI g IR, AP QY 9e°
AIrA6AS QY AQ AUICAIAAF AT6R FRQ P6Q IF TG NS° 6RIF1G JRY IR 2SR JEAQ TATAQ
QlIARea AF2INI Q08 QT AFIY Q@I 66¢] QRIAT FIARER AR VAR FRFIEA AR TATAQ &N AUl
Q° QIQIFN QIR RRAEA el Gw, Ao o@ai(wound healing), g8l Q°6934 (protein synthesis)

4&° ool gaIRt QIdiegel (immune system performance)aia 24QayR |
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QUA 1YY AAVNAG!
QUQ, FEITRQA QAN YG° AR FIAR, TR JRIAQ Y RR LIS F6Q:

qIee 9IPY: QIAIFN FIAR, IR YR TIRSR TG ATE, g7 IFRg AR @6Q, 6RTNIOM 2YA AR
N9 92eq RNeG(colon cancer) 6QIARIER ALIAY RAAICRI TIAIVEFR TGS CRICRIN/GT]Y @el

RAQIEQ IS° BRF ARV QYR 1 AILIAY K6Q|

9Q 9I: QTN FIAR FNIEITANR IR BN AL, ATl ABVITG FAF FFREA ALY FEQ IL° TAB AIIQ
Aeie Q6aI QIAIF FIRRER &SI TIAIQ ARG LDL 6RI6R8A/4A0a1 20q 2Id @AI6a i AIRIAY K6Q,

QI2l FIQl gAY IGRIQ @6l

Q8 99al FAad: AR YRR FRAIEA QIR FIRRR GIRCATR REEAF V¢ 2N, AIel YL FRIEAL I QY@
a9l 39 A2 90l 2R AT/ AYRIG 65T AQER FIBF IR IR AR IRF |

2§2FIL/ARIC Qé: F68TRTA @Rl IR LAFAIL6R AR, FEATRA ICRIAATR, ALl Q1A
URERTW/FIRG/RFIQE SIY 9 JQILq JRIGR *RQIEa AIRIYY K6Q QIQIAT QIR 6RIFGEe VTR A K6

4G° ARG Q° 296010 9F QLA 6QUTR 2T B FEQ

QY gaeal

SRR Y GO FER IRIAA 6WIGR, AAARR I ARR JISAIY USRS A6Q Q! FOR QIR IS
IR 2R INY N9° AAYRGIQ JRIAG A6l CIARA IR FRY I9° AT JIZQ ARK YT 6ATRIGRR
QUER HUQ A6 LA JIKRI RIIFE F6R JIR SR 2IRIR, AQS, R, FOR I CAUCIR R OF

26aR FING8 AU6Q F9Q 96Ql|

94419 @l 9Q° 2R

QIR IQ G6RI glafie oo ag|

RI-9Q IAR: AV 626, N I, AR FAY AMASISS 98, GRS FA QYRR F6Q IR ARSI
QoG 99° gAIRe gl 6919, RIAFIG IQ° FIFR OF 9RIN/EAANYEFY TFNN AULER F699F AL

FRIC-GIQY QIAR: AR IL° A6AICT AR FATQ 6QI68R IR AR AAYS, FRIF FAIQ UG AL IAIR
QS ACAYI 671G, 6816 1° @81 5AG 61NN

6810 IQY FIAR: 60IR Ie° FABAI, 6816 FAIQ VIS T I9° A0l OF IRGE AGL IR 2IREHR KRS
6Q1682 YEIR1 QIR QALY |
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QeI 9Q° 919

QAN &° QIF] SlIae FANGER 6298 YOFG QAR JRIeR a6 QQILQd JILl 6AAIRE] AR,
AIREANR IR AR AS RINIRI U@ FANYER YR G gAIP K98 I9° JI9G8 QeIea AINF! QIKER
FEROR FAULIN, FEIVRA 69606967 A0R VAFGER OIF YU |

Cl0R 9Q° QRA QSIQel

EeeIa gergd Fdnagee AJea F0R Ye° G8% JIeRl, @9l SRR QIR AR ARG g9 @Yl fadal
Jél 22EB| QQILAE IQY, AB-YITR RY-AIR FIAR CACIR FEM QYR FAT FI 6AEERER 62IC-QIR]
QIR TATAl ¥e° Qafl 62RUINI SER 69I63R EIRIER QAR FUR QY QA SRl RIZAIR *AQ!
AAG6Q, & 63FRIGLR JeRIdl ANTR VIRER, AP-JINR SRR ARIY, AYE I° AWF Jaeel A8G
ARG FIQI 580, ARG Qe IQY N°ATE F0G AZS|

FTIANR CARE F1RA6IRT Y60 LG VE6Q AR Y (balanced diet)q 2IGIGER QF SIRQI 9@
RI0QQ QAR 604 ARITAE QA QIRIAYA Qge @Af(variety)q & A CAIRE QIR NLLIQ KAG!
AA@ 9L | FIQF, U@ A9 AATQ GIF AEE @F GIF1 ST RAE| 694 AAYS 6AITIRGR G FAY FILE &Il IR
@201q 019 *EQI AR FIF1F 6JIRIRIA 6991 AFe| AT @ AGIY FITA IR AT FSIUIA|

*hkkkk




ICAR-Central Rice Research Institute, Cuttack
February 27 to March 1, 2025

QNN B ARRIY AFRINNE 29 FRASRES| FFI68 98 «9°
2psere 98

QBal gaeder, hnel R.al, @ageis F6387, FRe AR ARG, QIR RRI
¢ @1.9.20.9-62214 IR IRV 2AQVR, RO'R 5 ° Gf’@ QRIe 692, 90083 T @1.9.27.0-RIQG 1A @@1
IR 2R, QAR

2lIFT 60461 R G QIR 6291 | 60910 691IC R Q) LETE 6Q6M AR | QI F1XS) FIERS| ©90-98 @6 FRR|
JdIFeR QI KB | @ FERIAIER FRQ, BR TARIRR Y QIEQ QLR AHQI LG RY G 2RYste QB6R
goeiea AR *RRIB | ARINGSS @8 68REQ 918 QdRl, 2R FARI QAR AQ &° RIERISR GlsR
IERRQIR BIBEOEM AN6R YIS WY F1OT FRUB | IV B IR RIS QQY, PR B TRTRR Q R 9e°
LASS 6NNRER Qﬁj@f QIEQ 1 6900R YISITIRE 6HR6R EAWNRER 2R0IAR 650 2VRIQ FAARER 00 | 68%
3 6916l dIRR, CHITIRG, ARG 8 Ao diRe 20 6HFER CWIRER FEAIRG A JGIC QLR | dham
RRIIEH FIe 8 8 JIZiR QgIes 69 Mt HESIRe coemd, A8 AR @l1OlR 6ANNEH dINERe ONEsR
P92IAIR) CAREFR MR 990 @Fl 6RINN | ARG TIER Rie caldn 6 2Pe IR AR RN IRl
oPREQ QIR B56q 2RsEre 8 KR AINE IR | ARFIM NS QOR JIRR | IRRINIEER S e°
2IREETE TS0 60N ¥ FIOIFHIRE 2RMe &0 ARG ARG B 2IeFoR 2GS Fose
AORIR1 B 6QWRIAT XYl QIR QQEIRE IR 96 FAIDIGE | 6T EREOR TR NQ° JQBIna
DR QO YMICIEM A CRECR qéiez? RRININE Bres G | 2R S 918 6DIRRI YRR L QQlIae
S0INIE® BOI68 07 QARG OFl 6LINAI gD FQILIQE | 9098 NIFQI QI 2N ARYR AL QRER TR FD6R
90 RO FRRIIEE WRIE 9 A FINIER 2BEe SRRIINES | @ MRFIINE 2Jchoe DA Bries
Q09 98 38 2IPBLPR ULIEA PR ARV | 6 AR AR FLR QLIR, CIm TLR ALIRR, VO
Jdesa 98 eI, 83 98, 8Q 98 Qdler, 91g ¢, P G R AF, cAISR Al dIRTIR ATPI, FARIRIR
dRORRIR IMIL oY 9G, 8921 995, Qg RIG1E, ¢liRY 95, 627 B 6914l JIRR, ARG AIRR, ACR ARG,
a1 QI8 2sRiml A8, A2 A8 G Flig AIZIR ARR, QEFIR AIE A, AR A CAIEME WY JEAVRRE 9,
M CIQ 995, FePm FI6 2949 IMYPe 24 996, AIERIQ TnIge 294 996, §al ¢ie 996 @ QUG
AR @G6Q ULINRE ORI TURER FAULIRIRNR | QGO RIQ SRIING QSIS /7 & Qiegin dole
PAULRVREM BRIG WIEL TORIAISH ° I&° AQDH CAIFIQ AOAIAIER MWRIR, UPMA 6911 ARG 2101 S1v
QI 6QIRRG |

AR 920 Q9Iee

BP9 R G8 QRIS QIR | @ QIRYS ZRIFFE 6AIF §T Q06 FER 76 ORE | RIS SRIRFINES N SIQY | iR
QIR 68060 992 YR 2R AR | IR TR Q YRINY Ak QAIRYER 9O 2Rie GFR | diP TR QYIeR
FRRINIRE BOEE YR RDLER QAL QIR | IR IR, YR, 2RYIRY IR T@ 019 YRR, IO
@R ARE| PQUREM iR TR QYIOR KR 2P MVLIR CQIRARER | YRAER VTR FARI FPEs FRQ
AARINT G 6ANRINT YIS S 9QE IR INN 6ILR 1 6QR8E |
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QM 990 996

QM YEINER GIGYER IR A8 IR 2RIFRE @8 | G G Sm FRl BREl ERIRNIRE HINIR JQRRR|
2000 0 | QIMQ AI0R QR RI68 QMR 308 Q0N JIR 6RL INRIN CALre AC. 99 Akl BRI Q T
FaeR flol 698 | QG FIRQ I TR QYRR IRER FRARINIEE FSARE 6210 AQY. AIRQ TR Qe
QAR |

@01 9960 Q8 aRAIG

e QQI0R 65060 8 £ROIGN AGRRIS, 201N 908 | JARIAe e AR ANAER Ie° K9 SRR SRR IR
QQIeR, 98 JRACA IELIR 64IE NG 6QIRANE | @ 8 RATH FRRINICE 6N ARINER @l FRQ 9B
f100 QHee G0 A6 LR00E V1 ISEA 60a ARYIRY ASIFIRE OIS F1OT AR, IR e° INLIRACH
R RG 6IVIQ AR PR IR QS AIRIA 6QIRUARNS |

80 g

80 68 960 FALAINZILIR 2RIE 2121 FA GTIR ARSURE! R2JQI6) 0! FRAINIGE FIES 2ISQ e Q09 QTS |
diR 80 oF AR G YeFR 89 F1606R FAARURG | ¥E 9R 86 T2 IR 6@, 60 6RTER T 6QIRUIRE |
Q1 96 6QIGIN 83 G 1k BHEIER WERIR TR FARE 27 FAUARAIRNS | 83 GI8 AL QAR YR,
2lidam G 2ig) 0RCre) 691N ARE |

20 918 Qe

Qe QIR 28 A8Q A BEAIER QIGQ QGE | AR 84 Cf FNEE Qe AR 86 N8Q RMNRS| QLS |
AIRIRIAI LR R 621 ABG QYRR T 2RIF 621NN | QG KIQ ERIIRG AVELIG 280 FERINISE F6Q 9F
1 918 QINRER N1X REDIRG 62IRUIRECE | 83 913 QQINR 68 Sl IORIINE ANRIRT B 6AANRINT IR
Q09 WIBI TALGE |

71 i

91Q 68 P1k QYRR @T6R NORIFIEE 28 MAAIR 6QRACE | ANRINT B 69PN QR AVYD CIme! e8!
@0 O 69601 RER| A VAL F1Q A OF JIRE FQURER | IR AR QA 2l SR erIm 2R
QLRI QPG N1Q AIv 2R NP 6QIR2UN |

TR 6

RIm M GER 0QR1 ARINER TAR 08 9HER MIGE | UM 661¢, CCmId, ARRTEINI, RACERN,
QIS8R 69001, 6001 AEUR T8 | o8 QI @ FRAQ I AEM TRRE! 0 FF 2RI 9TR | PR I8 69
2QOIG BOIER AARIQT QR 2sRR YAl B YSLIG QAR | oM A8 FNES SIme G QYRS FATR oM
A8, 9IQI &° Q6! AR RARE BAcE G v IR C2ULIRR | PRI 9T° QDR SR ARINER
ARQEe Q6 RN QIEL YRS FRAUNEL |
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24T

M OIF @F R 918 (k) 2FRIM ARINER AQE ORAI QOGS | rREQ AGINR, Fsralm I 08 OL8 AIQIE 2lie
£TR0R CIRYSR YRIQ ZIRMRS| QLR | @ 918 FAES (1t AARIAT B 6QAARIQT ISR VM ARG QS TR
QI QIe dIRIRIER SLITIR TALIGE | RPN ORY ERL'R R COUNR oM 699, QI6R ', & 69,
PRI, 21, FART, 2ANCPY 20 OIY 6Q FELRE QIR AXMAT EQINTIRER |

AR Ql RGP QG0

ARINEGS LR GRIAIEE AR IR 2R RIFIER FETR QIR I IR 2NN 62021 JRORRIR.
MEIRUIB | 92JQ) QR #8 dRORRIR 6QSHR AR 2IQ ARR| RONRIR AR 968 2RI 216 A AFINER TR
@0 0@ IR FRUIB | ¥ QI 6N BNEE J6UR. SRINRN | ¢ NRRINIEE L0 Qe RINERITIR METIR
dEOYR RIGIR QAUCLIG 96 2R NPV QIR B TR IALIR 6 CAIMIRIR Bl 2VORIR Ao &1 6AIBlIR
QGG SR PRTIRER 696 AR PR B DRORNAIR IRMNACIR, IQE RRQI IG QAR TrR B dRURRIR ARINER
00 20 AVQG 6LINARNSS |

QAQWOR PR G dRIRRIR) INIIS Iy G

ACEROR R G dRIRRI 2eRR ANTER 6 621D AUIR AR CRINIINAUN | RE9G AFINIEE BG AT P9 06
QRINER Oa @QRIE | LIQIPRER 2IGIA AREQ QARG SR S8 RRQI FAES 2L @9 IR | 2l 6Q66R
R 3§ dRURRl Q AWRIL QYRR ISRS| 90-N0 VG AVE CRBEI 8 FASE 2RNY AN 6QINYS! | O
FRRINIER ASELR 621R QR ALINR QM 69X UeALR VT6R R B YRR IMIYR iy 2l }IF,
8@, 2019, 9!, I, FRAQ, 2T Y Y6HRR TR FTINGS | AIRIQINI 6AAI6R ARG QR IGE
200 2TR AR08 § QPINTRER |

Aigi2lIe) QMI9S QY g%

A82I6R 2INIRY HIQY SIQY 2D RYIMIDS, ML, Y8R, 68 20 Se AU | QI VG YRIR RsIdie
REIG AR 2RIF | 9RIER ARRIM AR 3 QIR ) MY Sy 201Ea 2RI OIR01 998 | A1§2IIQ) 1R, 6918,
2Q, 9I”l, oM, San, 996, 892l, 84 VIR, A@Q oI, JUed 20 @7 ARINER FRRINIEE FRRY MARIR
6RIRVIRER |

802 990

AFRIM @G I I, QM RIS P 6FR AR Q WS ISR 2Q2 EMINTD EQRARNE | YO
geoiR erRQIG 6RREQ M TmI, 996 4 Q01 FRRINIRE X 892 DULIGE | QOIR I WIS
SAIRIFIER 1 QEIRNING TRI0R 600 IV ¢IIQY A6 90 @A QIR ARINER BF FATIRER |

solldime

S 6SIINE O] 6701, SANRE YUIRQ, SRR AWrl 2R @R, 10 9ol 20 f1OT FRRINIEE aRB | 2B
K1 CAHIRE QUAQIR §F ARG QALS MY, CRIFRE, FIRIY 2T INARIEN GRURER SIS 2T
691008 St dia QS |
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62@ 8 6918l AIRR

Ne8 2RRIAT DRRINER 687 B 6916l dIRe IR M RIORI | 685 B 6918l B 696l dIRE @R 6QLNEE AR
O6RRQ! ARG 2UIRY @1 ST QMO @RRIB | 2IIa 6NN T IR @F ZRPR RIR STHING AN A7)
625 3 6918l AIRER QIR ¢IQY, TRIRQE, RARIY 2 ANAZARACH PR 606Q JRRIR 2idle &6
Q0 QIR |

RO 6 QOR AIRR

JIOf0R daIRIER FINEe G2l AT FFRINIEE BE QIS 20KIER 606 Rael QHIB | 78 6NIEH QY6
MR Q28 AR | 990 IRIFN ARl 6000R 6QR6Rl QEA, 2IR.2IR.2I0 G TRAIR 2R AYsm 28l Qe
AP e1¥ DR 6NN 2RI MIVLIR CQIRINEES | 12 BAES AQRINT B 60NN INT ANEA F1vJ 2sae 8RR 1
QL |

EARDR 9OR A8 Ml YR MNFRE OIS, | WG SRR 690 IS Q1 AR 2Je 6AVIER FOR RS
@0 FORINIER SQIRNGIRN B 6QIRRER |

flg a8 G Qg AgIee

Alg QS 2RP M Y@ YR MIRQIES A | IIERIAIEE 98° ARLOR SRR ARINER GIN 6AISAIR YLD 27 IR
A8 RRRIR 2IGe IRIE FEMA | IR g I8l 66 QSR ISR 6NN A2 T @6 CANRE IRl AIQIRSS 3
2R WIS OlE AU FARIR 99 RIF | TIRG @Ee FRRIIEE gaIY fem Aig a8 38 PR QYICRER
AR @IEQ REG 6210 2P MDA 6QIRARNES | 2] FNE8 ANRIQT IQER 2lisan Y Q8L |

«IQ ¢y

SOIDIRG BIIee ARRINIRE 2je Jall 8 YSLIG TR | Qg Q0N QPIRRI 68 Q9% dRIG Q TN QIR
QIFE DRADIGR | 2R PR IRIS 6 Q0O FATA TN £ QHED 8 QOIS HIQY SAFINIS 6QAIRG Dlie)
QY| 6QIRDIRE | 605R QIR QUGS 69 IR S Qg G @0 ARAIRR | ¢ 6QNeR QR AR QS KRG
FRQI QRIQ 1 R A1 6Q 2RYE FRNNER VAR, FERIR 8 JEQQ QLS | 4 U6SUR BR QI QTGS AIQ
QI8 20 DIREM Qg AR QB 6QIRARQ |

2ISEIm| 1S

a8 @F 2ARIMI M AINSAINE AR ¥R QRN HIGY cO0EA @ A Ao 2R JEAQ QRN |
JIRNIRE 2ISRIMI 62Q1 QIR Qg €0-€8:% @GN | ¥QI ARG 2CKRIMIR S QR ¢1IQY, IR HIQY, 69161 G 68,
QoR 2ARARE HIQY YRS QIR AU | G0 QS 96 2oYR ARG B AR IS° ¢16 Qe @91 6QIN2N |
AORIAIBE 2RNER G AV RRAREE | IRIR YEHD RS 26 ORINER R FPQREE |

F2¢ie 96

Qo9IR B2l OIS QIRI 2eRIRT 670 CRIKe) AQR ARG B2l ¢6 9Y6 FAKINJINE | PRI G QB ATIRIER
DOTIE B2l 610 QIERIR AEMm 2RENE AN ORI QI AR ITE AR HeE A9 M FAULIRIRL, @M IR
rdm 2NR 699 B QI OO AT AYY S @M Q0L | RS JIRRINIRER ARCAIS QAR | AR AUDER
RRINNIER B2l 616 @6 2R MIARIR CARAIRNES | T ¢16, B2 B @F GISI § M ORISR T FQVRES |
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ARIR QIR NG 9L

WIR Q1Y G Ui AR, ¢ QI AIE 2R QAR IR Q4 QIF 1 269 QIR I8 @6 ¢ 98 9LIB A MEOIRRIG
PIF 1 20109 BT Q0 AAR QERRE D2l IS, RIQ GG, 69, QUI, QIS TEFl, RIR M, POM, SIS Q'
609, 9ITR 20 609 TR ¢R 2IQE M@ PQURE | @ TR FIRIAIEE FEAHRE QY MAALR @R
R500sM BRa 2iZie T LA 906 0ReRe 2TR WA 99 FRUREE |

¢ G 0R1 93

2OQIQAT FRRINIEE AePm IR I8 PR 90 JeCUR O QIR ¢m B Qpl SR aQsm | 6P @°9I
621210 RINEN BF1 QAR TR QNI | 6YQ) 6N Gl F1RA F1X AIRIE FIF | 7 ARRIM ¢ 3 0pl 9B
6913R QIR IMIS | QIR & QULQIR A& ¢M ORI L6 AQ ARINER @M QINER TG FRAYLE | A O] S
TR0 601 R B 271 990 @8 TR ALIEH BaQ 2ITe 69908 ARG AIREE |
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Linking Small Farmers to Markets: Data-Driven Approaches for
Sustainable Growth

Biswajit Mondal, GAK Kumar, NN Jambhulkar & Sudipta Paul

Indian Agriculture and Small Farmers

Agriculture forms the backbone of the Indian economy as it employs about two third of the total work
force despite the fact that share of agriculture in India’s GDP has declined from 48.7% in 1950, 29%
in 1991 and mere 15% in 2023. India is a land of small farms, of peasants cultivating their ancestral
lands mainly by family labor and despite the spread of tractors in the 1990s, by pairs of bullocks. About
82% of the land holdings in India are less than 2 hectares. The size of these farms has been steadily
shrinking with each generation, raising concerns about the sustainability of smallholders, their ability
to access markets, and whether they can take advantage of growth opportunities in agriculture.

Why to Link Small Farmers to Market?

Smallholder farmers play a crucial role in global food security, particularly in developing countries.
According to the Food and Agriculture Organization (FAO), smallholders—those farming less than 2
hectares of land - produce about 80% of the food in many low-income nations. Despite their importance,
they face significant barriers to accessing profitable markets. This lack of market access often leads to
low incomes, food insecurity, and unsustainable farming practices. Connecting small farmers to better
markets is essential for improving their livelihoods, boosting economic growth, enhancing food security,
and promoting sustainable farming. In this article, we explore data-driven approaches and case studies
that highlight the potential benefits of linking small farmers to markets.

The Challenges of Smallholder’s Market Access

Small farmers face a range of challenges that prevent them from effectively participating in formal
markets:

1. Market Fragmentation: Small farmers often work in fragmented markets, where supply and demand
are spread out between rural and urban areas. A 2021 World Bank report reveals that 70% of
smallholder farmers globally live in rural regions with limited access to modern distribution
networks, making it challenging for them to reach stable, profitable markets.

2. High Transaction Costs: Research from the International Food Policy Research Institute (IFPRI)
indicates that small farmers can lose up to 30% of their potential income due to high transaction costs,
such as transportation, storage, and market access issues. The lack of infrastructure, including roads
and storage facilities, further adds 20-25% to these costs, significantly reducing their profit margins.

3. Lack of Market Information: A 2019 World Bank survey found that over 60% of smallholder
farmers in Sub-Saharan Africa lacked access to timely and reliable market information, such as price
trends, demand shifts, or market connections. Without this knowledge, farmers struggle to make
informed decisions about what to grow and when to sell, limiting their ability to secure fair prices.

4. Financing Constraints: The FAO reports that smallholder farmers in developing countries face
significant financing barriers, with 40-60% unable to access the credit they need to invest in better
inputs or infrastructure. This lack of access to finance is a major obstacle to increasing productivity
and participating in higher-value markets.
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Data-driven Strategies for Linking Small Farmers to Markets

Overcoming the barriers faced by small farmers requires targeted, data-driven strategies that involve
technological innovation, improved infrastructure, and policies designed to empower smallholder farmers.
Here are some data-backed strategies to improve market access for small farmers:

1. Market Information Systems

Improving access to market information is essential for enhancing small farmers' decision-making.
Mobile platforms and digital tools have become valuable resources for connecting farmers to real-time
market data. Apps like M-Farm in Kenya and e-Choupal in India are helping farmers access current
prices, weather updates, and farming tips.

e Case Study [M-Farm (Kenya)]: According to a study by the Kenya Agricultural and Livestock
Research Organization (KALRO), farmers using M-Farm were able to secure 20-30% higher prices
for their crops by accessing real-time price information and connecting directly with buyers,
eliminating middlemen.

o Global Data: A 2020 study by the Alliance for a Green Revolution in Africa (AGRA) found that
farmers who utilized mobile-based market information systems saw their incomes rise by an average
of 18% annually.

2. Building Rural Infrastructure

Improving infrastructure, particularly in transportation and storage, is essential for enhancing market
access for small farmers. The World Bank (2021) reports that better rural roads could boost agricultural
productivity by up to 30%, reduce transport costs by 20-30%, and cut post-harvest losses by 10-15%.

e Data from Sub-Saharan Africa: The African Development Bank highlights that poor road
conditions contribute to up to 40% of post-harvest losses in parts of Sub-Saharan Africa. Improving
road infrastructure can reduce transportation time and spoilage, helping farmers get fresh produce to
markets faster.

e Case Study: Rural Roads in India: A study by Ministry of Rural Development found that improving
rural roads in Uttar Pradesh reduced transportation costs for agricultural goods by 40%, benefiting
over 2.5 million smallholder farmers in the region.

3. Access to Credit and Financing

Access to affordable finance is essential for smallholder farmers to invest in better inputs, new
technologies, and market connections. The World Bank estimates that nearly 60% of small farmers in
developing countries lack access to the financial services they need. To address this, several innovative
financial models are emerging.

o Digital Financial Platforms: In Kenya, M-Shwari, a mobile banking platform, has helped millions of
small farmer’s access microloans and insurance products. In 2020, M-Shwari disbursed over $5
billion in loans, with 15% of that going directly to agricultural activities. This highlights how mobile
banking can close the credit gap for smallholder farmers.

o Data from Microfinance: A 2020 report by the Consultative Group to Assist the Poor (CGAP) found
that microfinance institutions (MFIs) serving rural areas had a 98% loan repayment rate, showing that
smallholder farmers are increasingly able to repay loans when provided with the right financial tools.
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4. Cooperatives and Farmer Groups

Farmer cooperatives play a vital role in helping smallholders pool resources, share knowledge, and
negotiate better prices collectively. The International Labour Organization (ILO) reports that cooperatives
in Africa have helped farmers increase their incomes by 15-20%, enabling them to tap into larger, more
profitable markets while sharing the costs of infrastructure.

o Data from East Africa: A 2021 study by the FAO found that small farmers in Ethiopia, Kenya, and
Tanzania who were part of cooperatives saw their sales rise by 25-30% on average. Cooperatives also
give farmers access to collective purchasing power for inputs like seeds and fertilizers, further
lowering their costs.

5. Promoting Value Addition

Small farmers can significantly boost their income by moving beyond selling raw commodities and
engaging in value-added activities such as food processing, packaging, and branding. A study by the
International Food Policy Research Institute (IFPRI) found that smallholders who participate in value-
added activities can increase their incomes by up to 50%.

o Data on Value Addition: A 2019 study by AGRA revealed that small-scale maize millers in Kenya
and Zambia who invested in processing equipment saw their profits rise by 40-60%. Similarly,
farmers in the Philippines who sold tomatoes as sauces and dried products experienced a 25%
increase in their income.

6. Policy Support

Government policies play a key role in creating an environment that helps smallholder farmers access
markets. According to the FAO, public policies that promote agricultural infrastructure and offer
subsidies for inputs can boost agricultural productivity by up to 30%.

e Policy in Action: In Rwanda, the government's National Agricultural Export Development Board
(NAEB) has successfully connected small farmers to export markets for high-value crops such as
coffee and tea. As a result, the number of small farmers involved in export trade grew by 60%
between 2015 and 2020.

Conclusion

Smallholder farmers face major challenges in accessing markets, but with the right investments in
infrastructure, technology, financial services, and policies, these barriers can be overcome. By utilizing
digital platforms for market information, improving rural infrastructure, supporting farmer cooperatives,
and promoting value-added production, we can unlock the full potential of smallholder agriculture.
Reports, case studies, and statistics have shown that data-driven strategies are already delivering
impressive results, boosting farmers' incomes, reducing post-harvest losses, and enhancing food security.
Now is the time to accelerate these efforts, ensuring that small farmers become not just participants in the
global agricultural economy, but key drivers of sustainable growth, resilience, and food security for all.
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