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FOREWORD

The Indian agriculture has come a long way from extensive area driven to input intensive and
technology driven through a rainbow of revolutions augmenting productionof cereals, oilseeds,
pulses, cotton, fruits & vegetables, meat, milk, fish, etc. Nevertheless, the falling total factor
productivity, depleting resources,and sustainability issues require out of box thinking foraddressing
the problems, by identifying and harnessing the potentials of new drivers of growth bound by the
constraints of land, resources, growing population and urbanization, and concerns of environment
and social safeguards, inclusiveness and gender empowerment.This had to be triggered by
innovations and applications of science in agriculture through transformation from resource and
input based into knowledge based.

The National Agricultural Innovation Project (NAIP) was implemented to support the
development and application of innovations in agriculture through collaboration with farmers,
private sector, civil society and public sector organizations through catalyzing change
management, value chain and livelihood models, and basic and strategic research applications
with market orientation.  The project was funded by the World Bank and Government of India with
a total outlay of US $ 250 million and was implemented by the Indian Council of Agricultural
Research (ICAR) during September 2006 and June 2014. Besides, there was a grant of US $ 7.36
million under Global Environment Facility programme of the World Bank. The NAIP is perhaps the
world’s biggest innovation project in agriculture ever to be funded by the WB till date.

Innovation meant doing things differently and in ways novel to the organization or system. An
ideal agricultural innovation system includes pluralism, decentralization, and commercialization.
Some important innovations are – help desk to assist project development, consortia mode of
research, public–private research partnerships, competitive funding, delegation of powers,
business planning, incubation and development, technology commercialization, online access to
research journals and high-end computing, bioinformatics grid, e-publishing, e-courses,
knowledge portals, virtual-KVKs, online examination facility, market intelligence and advisory,
development of value chains and livelihood models, institutional and community capacity for
ecosystem management, biodiversity and climate change,  herbal acaricides, nano fertilizer and
pesticides, flexible rubber check dam, fiduciary experience in project management, post project
sustainability, cross learnings, to cite a few.

The project facilitated a template or framework for establishing and analysing an ideal
innovation system. This cannot be achieved overnight or by massive infusion of resources alone.
It has to come by creativity and an enabling mechanism to sustain and build on creativity.
Innovations should result in wealth and job creation for the country. Agricultural research stations
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should emerge as innovation clusters and incubation centres. The vision should be in striving for an
agricultural research and education system that imparts skills and incubates the students to create
jobs than seeking one.

I appreciate Dr. D. Rama Rao, National Director and Dr. Mruthyunjaya and Dr. Bangali Baboo
former National Directors for their leadership in steering this novel project.  I commend the efforts of
Dr. P. Ramasundaram, National Coordinator (M&E) and Dr. P.K. Katiha, Principal Scientist in
synthesizing this comprehensive report.

December 2014

 (S. Ayyappan)
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PREFACE

Dr. A.P. Srivastava

National Director In-charge (NAIP)

The National Agricultural Innovation Project was implemented during September 2006 and June
2014 financed by the World Bank and the Government of India, for accelerated and collaborative
development and application of innovation in agriculture. The project was developed and
implemented in partnerships with private sector, international organizations and NGOs. The non-
NARS private sector and NGO partners facilitated social mobilization, technology dissemination,
and market linkages. Transparent two-stage selection process and a helpdesk supported concept
notes preparation and proposal development, expert screening and peer reviews ensured quality
control. NAIP financed 203 consortia, participated by 856 public and private partners, NGOs, and
international research institutes implemented in 29 states and five Union Territories. The sub-
projects were implemented through four major components.

The Component 1 aimed at providing enabling environment to facilitate change management.
The major highlights were establishment of help desk, development of e-courses, Data Centre,
National Agricultural Bioinformatics Grid, online access to major libraries (AgriCat) and high end
statistical computing. On-line financial management (FMS/MIS) and ARS examination system
were developed. Other innovations included mobile and web portal applications (Agropedia),
virtual Krishi Vigyan Kendras (vKVKs), use of social media for knowledge dissemination and e-
publishing. Twenty two Business Planning Development Units (BPDUs) created new
agribusinesses, market linkages and new jobs, provided consultancy in entrepreneurship and
incubation. More than 900 personnel underwent national and international training in frontier areas
of agricultural science.

The production to consumption value chain component developed many production and
processing technologies, value chain models, value added nutri-foods, rural industries, public-
private partnerships and  producer companies. Livelihood security through Integrated Farming
System in disadvantaged districts generated livelihood models, transferred local area-specific
technologies, and formed farmer and self-help groups. A unique concept of sustainability fund was
created mobilizing INR 75 million. The concept of goat bank, seed bank, and fodder bank was
introduced for post project sustainability.

Four hundred and eighty five production and processing innovations were developed under
Basic and strategic research. Promising among them are - blast resistant basmati rice lines,
parentage verification kits and software, cloned buffalo, herbal extracts for control of ticks,
diagnostic kit for viruses, vaccine against sheep foot-rot, bio-sensors for detection of pesticides
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and adulterants in milk, nano-cellulose, fertilizers and pesticides, and flexi-rubber check-dam,
novel methodological tools, and bio-degradable plastic with nano-fibril fillers.

The project had in-built monitoring and evaluation mechanism and independent external
outcome focused impact assessment. The project achieved almost all targets in the results
framework. The project outcomes were significantly more than anticipated at appraisal, particularly
in enhancing market orientation in agricultural sector.

I thank all the former National Directors for their vision and stewardship. I also commend
the contributions and cooperation of all my colleagues – Dr. Sudhir Kochhar, Dr. R. Ezekiel,
Dr. P.S. Pandey, the National Coordinators, Dr. R.P. Mishra and Dr. M. Kochubabu Principal
Scientists, Sh. Sanchal Bilgrami, Director, Finance and Sh. Kumar Rajesh, Under Secretary and
other staff in the Project Implementation Unit.

I congratulate Dr. P. Ramasundaram, National Coordinator (M&E), Dr.P. Katiha, Principal
Scientist and Dr. Bilal Ahmad, Research Associate for the strenuous efforts in compiling, editing
and synthesizing this report.

(A.P. Srivastava)
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BHU Banaras Hindu University

BITS Birla Institute of Technology and Science

BPL Below Poverty Line

BMC Biodiversity Management Committee

BOD Bio-chemical Oxygen Demand

BQ Black Quarter

BPD Business Planning and Development

BPDU Business Planning and Development Unit

BPL Below Poverty Line

BSC Balanced Score Card

BSR Basic and Strategic Research

B2B Business to Business

CA Chartered Accountant

CB Commodity Bank

CAAA Controller of Aid,Account and Audit

CABin Centre for Agricultural Bio-informatics

CAC Consortium Advisory Committee

CARE Centre for Aquaculture Research and Extension

CARI Central Agricultural Research Institute (see CIARI)

CAU Central Agricultural University

CAZRI Central Arid Zone Research Institute

C&AG Comptroller & Audit General

CBO Community Based Organizations

CBT Computer Based Training

CBH Cellobiohydrolase

CCA Climate Change and Adaptation

CCPI Consortium Co-Principal Investigator 

CCSHAU Chaudhary Charan Singh Haryana Agricultural University 

CD Check Dam

CDC Central Data Centre

CDM Clean Development Mechanism

CEPCI Cashew Export Promotion Council of India

CER Certified Emission Reduction

CeRA Consortium for e-Resources in Agriculture

CES Consultant Engineering Services

CFB Complete Feed Blocks

CFB Corrugated Fibre Board

CFC Common Facility Center

CFF Cross flow Filtration

CFTRI Central Food Technological Research Institute

CGIAR Consultative Group on International Agricultural Research
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CGS Competitive Grants Scheme

CHC Custom Hiring Centre

CIAE Central Institute of Agricultural Engineering

CIARI Central Island Agricultural Research Institute

CIBA Central Institute of Brackish water Aquaculture

CIC Consortium Implementation Committee

CICR Central Institute for Cotton Research

CIFA Central Institute for Fresh water Aquaculture

CIFE Central Institute of Fisheries Education

CIFT Central Institute of Fisheries Technology

CIG Commodity Interest Group

CIMAP Central Institute for Medicinal and Aromatic Plants

CMFRI Central Marine Fisheries Research Institute

CIMMYT International Wheat and Maize Research Centre

CMS Content Management Strategies

CIP International Potato Research Centre

CIPHET Central Institute for Post-Harvest Engineering Technology

CIRB Central Institute for Research on Buffaloe

CIRCOT Central Institute for Research on Cotton Technology

CIRG Central Institute for Research on Goat

CISH Central Institute for Subtropical Horticulture

CL Consortium Leader

CL Corpus Luteum
CLA Conjugated Linoleic Acid

CLDP Comprehensive Land Development Programme

CMFRI Central Marine Fisheries Research Institute

CMOS Commodity Market Outlook Statistics

CMU Consortium Monitoring Unit

CN Concept Note

COD Chemical Oxygen Demand

CP Consortium Partner

CPI Consortium Principal Investigator

CPA Communications and Public Awareness

CP Crude Protein

CPP Country Partnership Programme

CPCRI Central Plantation Crops Research Institute

CPCT Centre for Protected Cultivation Technology

CPRI Central Potato Research Institute

CQ Consultant’s Qualifications

CRIDA Central Research Institute for Dryland Agriculture

CRRI Central Rice Research Institute
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CSB Community Seed Bank

CSKHPKV Chaudhary Sarwan Kumar Himachal Pradesh Krishi Vishvavidyalaya 

CSR Corporate social responsibility

CSAUAT Chandra Shekar Azad University of Agriculture and Technology

CVC Central Village Committees

DAC Department of Agriculture and Cooperation

DAP Di-ammonium Phosphate

DARE Department of Agricultural Research and Education

DAS-ELISA Double Antibody Sandwich Enzyme Linked Immunosorbent Assay

DBSKKV Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth

DBT Department of Biotechnology

DC Data Center

DCU Decentralized Crushing Unit

DDU Depuration Display Unit

DDG Deputy Directors General

DEA Department of Economic Affairs

DEM Digital Elevation Model

DFR Directorate of Floriculture Research

DG Director General

DGS&D Director General Supplies and Disposals

DISK Dairy Information and Services Kiosk

DKMA Directorate of Knowledge Management in Agriculture

DM Dry Matter

DMR Directorate of Maize Research

DNA Deoxyribonucleic acid

DPAP Drought Prone Area Programme

DPPH diphenyl 1-picryl hydrazyl

DR Disaster Recovery

DRDC Dairy Research and Development Corporation

DRR Directorate of Rice Research

DRWA Directorate of Research on Women in Agriculture

DSR Directorate of Sorghum Research

DSS Decision Support System

DST Department of Science and Technology

DU Deemed University

DVD digital video disc

DWM Directorate of Water Management

DWMA District Water Management Agency

EBCR Economic Benefit Cost Ratio

EC Executive Committee

ED Entrepreneurship Development
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EC electro-conductivity

EDP Entrepreneurship Development Programme/Executive Development Programme

ERP Entrepreneur Resource Programme

EFC Expenditure Finance Committee

EGF Epidermal Growth Factor

ELISA enzyme linked immunosorbent assay

FMD Foot and Mouth Disease

EPKSAR e-Publishing and Knowledge System in Agricultural Research

ERP Enterprise Resource Planning

ESAF Evangelical Social Action Forum

ESCs Embryonic stem cells

E&SS Environmental & Social Safeguards

EUS Epizootic Ulcerative Syndrome

EWS Early Warning System

E&Y Earnest & Young

FAO Food and Agriculture Organization

FAQ Frequently Asked Question

FAE Ferulic Acid Esterase

FBCR financial benefit cost ratio

FBG Farmer Business Group

FCR feed conversion ratio

FC&RI Fisheries College and Research Institute

FDI Foreign Direct Investment

FIA-EQCN Flow injection analysis- Electrochemical quartz crystal nanobalance

FIA-ET Flow injection analysis-Enzyme Thermistor

FMD Foot and Mouth Disease

FMS Financial Management System

Fn-GNPs Functionalized gold nanoparticles

FPs Full Proposals

FRET Fluorescence Resonance Energy Transfer

FRP Fibre Reinforced Plastic

FSSAI Food Safety Standards Authority of India

FSI Fishery Society of India

FTHS Full Telescopic Half Slotted Container

FTIR Fourier Transform Infrared Spectroscopy

FYM Farm Yard Manure

FYP Five Year Plan

GADVASU Guru Angad Dev Veterinary and Animal Science University

GALT Gut Associated Lymphoid Tissue

GAP Good Agricultural Practice

GBPUAT Govind Ballabh Pant University of Agriculture and Technology
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G&B Grants and Budgeting

GC/MS Gas Chromatography/Mass Spectrometry

GDP Gross Domestic Product

GDNF Glial cell line-Derived Neurotrophic Factor

GEB Global Environment Benefit

GEF Global Environment Facility

GFP Green Fluorescent Protein

GHG Green House Gas

GI Geographical Indications

GIAHS Globally Important Agriculture Heritage System

GIS Geographic Information System

GMO Genetically Modified Organism

GNDU Guru Nanak Dev University

GNPs Gold Nanoparticles

GNRH Gonadotrophin Releasing Hormone

GoI Government of India

GPCL Gas Power Chromatography

GPF General Provident Fund

GPS Geographical Positioning System

GPU Graphic Processing Unit

GVT Gramin Vikas Trust

GWPDI Gender Work Participation Disparity Index

GWPI Gender Work Participation Index

HACCP Hazard Analysis and Critical Control Points

HC Hydraulic conductivity

HCG Human Chorionic Gonadotrophin

HDPE High-density polyethylene

HHs Households

HPP High pressure processing

HS Haemorrhagic Septicaemia / Highly Satisfactory

HSP Heat shock protein

HRD Human Resource Development

HVI High Volume Instrument

HYV High Yielding Variety

IARI Indian Agricultural Research Institute

IASRI Indian Agricultural Statistics Research Institute

IAUC Incremental Area Under Glucose Curve

IBM International Business machine

IBRD International Bank for Reconstruction and Development

IBSC International Bio Safety Committee

ICAR Indian Council of Agricultural Research
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ICAR-RCER ICAR Research Complex for Eastern Region

ICAR-RC for NEH ICAR Research Complex for North East Hill Region

ICARDA International Centre for Agricultural Research in Dry Areas

ICB International Competitive Bidding

ICDS Information, Communication and Dissemination System

ICGEB International Centre for Genetic Engineering and Biotechnology

ICPT Integrated cotton production technologies

ICRAF International Centre for Research in Agroforestry (World Agroforestry Centre)

ICRI Indian Cardamom Research Institute

ICRISAT International Crops Research Institute for the Semi-Arid Tropics

ICT Information and Communication Technology

IDA International Development Agency

IDM Integrated Disease management

IDPM Integrated Disease and Pest Management

IGFRI Indian Grass and Fodder Research Institute

IGKV Indira Gandhi Krishi Vishwavidyalaya

IFAD International Fund for Agriculture Development

IFPRI International Food Policy Research Institute

IFS Integrated Farming System

IGKV Indira Gandhi Krishi Vishwavidyalaya

IGP Indo-Gangetic Plains

IICPT Indian Institute of Crop Processing Technology

IIDS Interactive Information Dissemination System

IIML Indian Institute of Management, Lucknow

IINRG Indian Institute of Natural Resin and Gum

IIT Indian Institute of Technology

IMC Indian Major Carps

INCOIS Indian National Centre for Oceanographic Information Services

INM Integrated nutrient management

INM & IPM Integrated Nutrient Management & Integrated Pest Management

IINRG Indian Institute of Natural Resins and Gums

INSIMP Initiative for Nutritional Security through Intensive Millets Programme

IP Intellectual Property

IPDM Integrated Pest and Disease Management

IPM Integrated Pest Management

IPNM Integrated Plant Nutrient Management

IU Implementing Unit

IPM Integrated Pest Management

IPR Intellectual Property Rights

IP&TM Intellectual Property and Technology Management

IPTM & PME Intellectual Property and Technology Management &
Priority Setting, Monitoring and Evaluation
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IQF Individually Quick Frozen

IRRI International Rice Research Institute

IRR Internal Rate of Return

ISM Implementation Support Mission

ISO International Standards Organization

ITC Indian Tobacco Company

ITDA Integrated Tribal Development Agency

ITMU Institute Technology Management Unit

IVRI Indian Veterinary Research Institute

IVRS Interactive Voice Response System

IRC Institute Research Committee

IIHR Indian Institute of Horticulture Research

IRRI International Rice Research Institute

IVF In-vitro Fertilization

IWM Integrated Water Management

JAU Junagadh Agricultural University

jhamt Juvenile hormone acid methyl transferase

JNKVV Jawaharlal Nehru Krishi Vishwa Vidyalaya

KAU Kerala Agricultural University

KASAM Kandhamal Apex Spices Association for Marketing

KKDUSL Kalinga Kalajeera Dhan UtpadakSamabay Ltd.

KMF Karnataka Milk Federation

KSACPL Karnataka State Agro Corn Products Limited

KSCADC Kerala State Coastal Area Development Corporation

KSCDC Kerala State Cashew Development Corporation

KVAFSU Karnataka Veterinary Animal & Fisheries Sciences University

KVK Krishi Vigyan Kendra

KWES Kaveri Women Entrepreneurs Samithi

LC/MS Liquid Chromatography/Mass Spectrometry

L&CB Learning and Capacity Building

LDPE Low Density Polyethylene

LFIA Lateral Flow Immunoassay

LGP Length of growing period

LH Luteinizing Hormone

LLL Laser Land Levelling

LMS library management system

MAFSU Maharashtra Animal and Fishery Sciences University

MANAGE National Institute of Agricultural Extension Management

MANTRA Man-made Textile Research Association

MAS Marker Assisted Selection

MAU Marthwada Agricultural University
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MC Management Committee

MDGI Mammary derived growth factor inhibitor

MDP Management Development Programmes

M&E Monitoring and Evaluation

MGF Maize Growers Federation

MGNREGA Mahatma Gandhi National Rural Employment Guarantee Act

MIS Management Information System

MIS Micro- irrigation system

MIS-FMS Management Information System-Financial Management System

MoA Memorandum of Agreement

MoF Ministry of Finance

MOP Muriate of Potash

MoU Memorandum of Understanding

MNRES Mahatma Gandhi National Rural Employment Scheme

MPEDA Marine Products Export Development Authority, India

MPKV Mahatma Phule Krishi Vidyapeeth

MPUAT Maharana Pratap University of Agriculture and Technology

MS Moderately Satisfactory

MSME Micro Small and Medium Enterprises

MSY Maximum Sustainable Yield

MTT Methyl Tetrazolium

MVC Madras Veterinary College

NAARM National Academy of Agricultural Research Management

NAAS National Academy of Agricultural Sciences

NABARD National Bank for Agriculture and Rural Development

NABG National Agricultural Bio-informatics Grid

NAEP National Agricultural Extension Project

NAIP National Agricultural Innovation Project

NASF National Agricultural Science Fund

NIAS National Agricultural Innovation System

NARP National Agricultural Research Project

NARS National Agricultural Research System

NATP National Agricultural Technology Project

NAU Navsari Agricultural University

NBAGR National Bureau of Animal Genetic Resources

NBAII National Bureau of Agriculturally Important Insects

NBAIM National Bureau of Agriculturally Important Micro Organisms

NBFGR National Bureau of Fish Genetic Resources

NBPGR National Bureau of Plant Genetic Resources

NBSS&LUP National Bureaus of Soil Survey and Land Use Planning

NC National Coordinator
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NCAP National Centre for Agricultural Economics and Policy Research

NCB National Competitive Bidding

NCIPM National Centre for Integrated Pest Management

ND National Director

NDDB National Dairy Development Board

NDF Neutral Detergent Fiber

NDRI National Dairy Research Institute

NDVI Normalized Difference Vegetation Index

NET National Eligibility Test

NF Nano Filtration

NFBSFARA National Fund for Basic, Strategic and Frontier Application Research in
Agriculture (now NASF)

NEDCAP Non-Conventional Energy Development Corporation of Andhra Pradesh

NARAMAC North Eastern Regional Agricultural Marketing Corporation

NF Nano-filtration

NGO Non-Government Organisation

NHM National Horticulture Mission

NIABIs Network of Indian Agri-Business Incubators

NICRA National Initiative on Climate Resilient Agriculture

NIFPHATT National Institute of Fisheries Post Harvest Technology and Training

NIN National Institute of Nutrition

NIRD National Institute of Rural Development

NIRJAFT National Institute of Research on Jute and Allied Fibre Technology

NIRRH National Institute for Research in Reproductive Health

NMR Nuclear Magnetic Resonance

NOC No Objection Certificate

NPDCL The Northern Power Distribution Company of Andhra Pradesh Limited

NPV Net Present Value

NRC National Research Centre

NRCM National Research Centre on Meat

NRCPB  National Research Centre on Plant Biotechnology

NRCS National Research Centre

NRCM National Research Centre on Mushroom

NRDC National Research Development Corporation

NREGS National Rural Employment Guarantee Scheme

NRM Natural Resource Management

NSC National Steering Committee

NTFP Non-timber Forest Produce

ODL Open and Distance Learning

OECD Organization for Economic Cooperation and Development

OERs Open Educational Resources
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OFR On Farm Research / On Farm Reservoir

OLF Organic Liquid Fertilizer

OM Organic Matter

O&M Organization and Management

O&MAG Organization and Management Advisory Group

O&MPC Organization and Management Programme Committee

OPAC Online Public Access Catalogue

ORMAS Orissa Rural Development and Marketing Society

OTC Open top chamber

OUAT Orissa University of Agriculture and Technology

PAD Project Appraisal Document

PAU Punjab Agricultural University

PBZ Peclobutrazol

PCR Polymerase Chain Reaction

PCS Production to Consumption System

PCT Patent Cooperation Treaty

PD Project Directorate

PDADMAS Project Directorate on Animal Diseases Monitoring and Surveillance

PDKV Punjabrao Deshmukh Krishi Vishwavidyalaya

PDO Project Development Objective

PDP Project Directorate on Poultry

PET Polyethylene Terephthalate

PFA Prevention of Food Adulteration

PFZ Potential Fishing Zone

PGAV Policy, Gender Analysis and Visioning

PGDTMA Diploma Programme in Technology Management in Agriculture

PGSC Plant Genome Saviour Community

PHT post-harvest technology

PIA Project Implementation Agency

PIC Project Implementation Committee

PIP Project Implementation Plan

PIU Project Implementation Unit

PL/SQL Programming Language/Structured Query Language

PMC Project Management Committee

PME Priority Setting, Monitoring and Evaluation

PMIs Performance Monitoring Indicators

PMSS Procurement Management Support System

PMTS Project monitoring and tracking system

PPP Public Private Partnership

PPR peste des petitsruminants / Post Procurement Review

PPRV peste des petits ruminants virus



FINAL REPORT

xxviii

PPS Pollution Preventing System

PPVF&RA Protection of Plant Varieties and Farmers Rights Authority

PRA Participatory Rural Appraisals

PRT Peer Review Team

PTF Pedo Transfer Function

PUFA Poly Unsaturated Fatty Acids

PVC Polyvinyl Chloride

PVM Potato virus M

PVP Plant Varieties Protection

PVP&FR Plant Varieties Protection and Farmers' Rights

PwCPL Pricewaterhouse Coopers Private Limited

QPM Quality Protein Maize

OLF Organic Liquid Fertilizer

QCBS Quality and Cost Based Selection

QTL Quantitative trait loci

RAs Research Associates

RAC Research Advisory Committee

RAS Recirculation Aquaculture System

RAU Rajendra Agricultural University

R&D Research and Development

RFD Results Frame Work Document

RFPS Remodeling Financial and Procurement Systems

RITES Rail India Technical and Economic Services

RKMP Rice Knowledge Management Portal

RLOs Re-usable Learning Objects

RKVY Rasht Riya KrishiVikasYojana

RM Rice Microsatellite

RNA Ribonucleic acid

RNAi Ribonucleic acid interference

RPC Research Programme Committee

RP-HPLC Reversed-phase High Performance Liquid Chromatography

RPP Research Project Proforma

RRA Rapid Rural Appraisal

RRC Rural Resource Center

RSC Regular Slotted Container

RVSKVV Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya

RSQI Relative Soil Quality Index

RTC Ready-to-Cook

RTCs Rural Technology Centres

RTE Ready-to-Eat

RTGS Real Time Gross Settlement System
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RTS Ready-to-Serve

S Satisfactory

SAN Storage Area Network

SAS Statistical Analysis Software

SAU State Agricultural University

SBI State Bank of India

SC Scheduled Caste

SCIS Sahayak Canal Irrigation System

SDAU Sardarkrushinagar Dantiwada Agricultural University

SDS Sodium dodecyl sulfate

SDSS Spatial Decision Support System

SEZ Special Economic Zone

SERPIN Serpin Peptidase Inhibitor

SHC Soil Health Card

SHG Self Help Group

SICART Sophisticated Instrumentation Centre for Applied Research and Testing

SKUAST Sher-e-Kashmir University of Agricultural Sciences & Technology, Srinagar

SLEM Sustainable Land Ecosystem Management

SIM Self-Instruction Materials

SMS Short Message Service

SMART Specific, Measurable, Achievable, Realistic, and Tangible

SMC Sadhguru Management Consultant

SMD Subject Matter Division

SMS Spent Mushroom Substrate

SNP Single Nucleotide Polymorphism

SOC Soil organic carbon

SoE Statement of expenditure

SOPs Standards operating procedures

SOTER Soil and Terrain Database

SPV Special Purpose Vehicle

SRB Sulphate Reducing Bacteria

SRF Senior Research Fellow

SRI System of Rice Intensification

SRLS Research on Sustainable Rural Livelihood Security

SRTM Shuttle Radar Topography Mission

SSC Spermatogonial Stem Cell

SSD Sub-surface Drainage

SSP-G Sardar Sarovar Project-Gujarat

SSR Simple Sequence Repeats

SSS Single Source Selection

ST Scheduled Tribe
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SSV Sailing School Vessel

SVVU Sri Venkateswara Veterinary University

TAG Technical Advisory Group

TANUVAS Tamil Nadu Veterinary & Animal Sciences University

TBI Technology Business Incubator

TCS Tata Consultancy Service

TLR Toll Like Receptor

ToR Terms of Reference

TMR Total Mixed Ration

TNAU Tamil Nadu Agricultural University

TNPL Tamil Nadu Newsprint Limited

UAS-B University of Agricultural Sciences, Bangalore

UAS-D University of Agricultural Sciences, Dharwad

UAS-R University of Agricultural Sciences, Raichur

UBKV Uttar Banga Krishi Viswavidyalaya

UF Ultrafiltration

UMMB Urea Molasses Multi-nutrient Blocks

US Under Secretary

USA United States of America

USD United States Dollar

VCI Vegetation Condition Index

VCO Virgin Coconut Oil

VDF Village Development Fund

VFC Village Forest Committee

VFPCK Vegetable and Fruit Promotion Council Keralam

vKVK Virtual Krishi Vigyan Kendra

VLCC Village Level Coordination Committee

VMPCS Village Milk Producer Cooperative Society

VPAGe Visioning, Policy Analysis and Gender

VPKAS Vivekananda Parvatiya Krishi Anusandhan Sansthan

VRC Village Resource Centre

WB World Bank

WDF Watershed Development Fund

WHB Water Harvesting Bunds

WMDV White Muscle Disease Virus

WPC Whey Protein Concentrate

WSSV White Spot Syndrome Virus

WYC West Yamuna Canal

ZTM-BPD Zonal Technology Management and Business Planning & Development

ZTMU Zonal Technology Management Unit
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dk;Zdkjh lkjka'k

rsth ls cnyrs gq, jk’Vªh; vkSj vUrjkZ’Vªh; Ñf’k ifjǹ“; dks
/;ku esa j[krs gq,] fo”o cSad dh lgk;rk ls Hkkjrh; Ñf’k
vuqla/kku ifj’kn ¼vkbZ-lh-,-vkj-½ }kjk jk’Vªh; Ñf’k uoksUes’kh
ifj;kstuk ¼,u-,-vkbZ-ih-½ dk dk;kZUo;u] jk’Vªh; Ñf’k
vuqla/kku iz.kkyh ¼,u-,-vkj-,l-½ esa vkewypwy ifjorZu ds
fy, fd;k x;kA

fo”o cSad ¼_.k la0 41610 vkSj 41620½ rFkk Hkkjr
ljdkj ¼;kstukxr fuf/k;kWa½ }kjk la;qDr :i ls ,u-,-vkbZ-
ih- dks foRriksf’kr fd;k x;kA ifj;kstuk dh dqy ykxr
250 fefy;u vesfjdh Mkyj Fkh ftlesa ls fo”o cSZd ls
_.k dh vuqeksfnr jkf”k 200 fefy;u vesfjdh Mkyj FkhA
Hkkjr ljdkj dk va”k 50 fefy;u vesfjdh Mkyj FkkA
ifj;kstuk dks fo”o cSZd ds oSf”od i;kZoj.k lqfo/kk ¼th-bZ-
,Q-½ dk;ZØe ds vUrxZr lrr Hkwfe izca/ku ¼,l-,y-bZ-,e½
mi&ifj;ksstukvksa ds fy, 7-34 fefy;u vesfjdh Mkyj dk
vuqnku Hkh izkIr gqvkA ,u-,-vkb-Zih- dks vizSy] 2006 esa
vuqeksfnr fd;k x;k rFkk dk;kZUo;u ds fy, izHkkoh rkjh[k
18 flrEcj] 2006 FkhA foLrkj vof/k iwjh gks tkus ds ckn]
bls 30 twu] 2014 dks can dj fn;k x;kA

,u-,-vkbZ-ih- dk lexz mn~ns”; cktkj mUeq[khdj.k ds
fy, vkRefuHkZjrk ls Hkkjrh; Ñf’k ds Rofjr ,oa lrr
ifjorZu dks lqfo/kktud cukuk Fkk rkfd ;g futh {ks=]
xSj&ljdkjh laxBuksa] Ñ’kd lewgksa rFkk vU; LVsdgksYMjksa
dh Hkkxhnkjh esa lkoZtfud laxBuksa }kjk lg;ksxh fodkl
rFkk Ñf’k vfHkuo igyksa ds vuqiz;ksx ds ek/;e ls xjhch
mi”keu rFkk vk; l̀tu gks ldsA

,u-,-vkbZ-ih- us eq[;r% ,u-,-vkj-,l- esa laLFkkxr
{kerk dks lqǹ<+ djus] cgqyokn ykus gsrq ,u-,-vkj-,l- ds
Hkhrj vkSj ckgj laLFkkvksa ds chp leUo; esa lq/kkj ykus]
jk’Vªh; ,oa jkT; Ñf’k vuqla/kku ,oa fodkl laLFkkvksa] futh
{ks= rFkk xSj&ljdkjh laxBuksa] d̀’kd lewgksa lfgr flfoy
lkslkbVh ds laxBuksa ds chp dUlksfVZ;k eksM esa Ñf’k {ks= dks
vf/kd izfr;ksxh cukus gsrq laØe.k dks xfr”khy cukus esa
vkus okyh pqukSfr;kas dk lek/kku fd;kA

,u-,-vkbZ-ih- ds fof”k’V mn~ns”;ksa dks pkj vyx&vyx
?kVdksa esa izpkfyr fd;k x;k&¼1½ ̂ ^Hkkjrh; ,u-,-vkj-,l- esa
izca/ku ds cnyko gsrq ,d mRiszjd ,tsaV ds :i esâ ^ vkbZ-lh-

,-vkj- ¼?kVd&1½] ftldk mn~ns”; ,u-,-vkj-,l- esa
laxBukRed ifjorZu ykuk gS] ¼ii½ ^^[kir iz.kkfy;ksa ds fy,
mRiknu ij vuqla/kku^^ ¼?kVd&2½] ¼iii½ LFkk;h xzkeh.k
vkthfodk lqj{kk ij vuqla/kku^^ ¼?kVd&3½] ftlesa de
vuqdwy i;kZoj.kksa] {ks+=kssa ,oa lewgksa esa vf/kd mi;qDr [ksrh
djus dh iz.kkfy;ksa rFkk [ksrh ls laacaf/kr lgk;d xfrfof/k;ksa
dks mUur rFkk fodflr djus gsrq vuqla/kku ¼[ksrh ij½ ij
tksj fn;k x;k rkfd vk”okflr Hkkstu ¼[kk|½] iks’k.k]
jkstxkj ,oa vk; ds tfj, xzkeh.k xjhc yksxksa dh vkthfodk
esa lq/kkj yk;k tk ldk( vkSj ¼iv½ ^^Ñf’k foKku ds lhekUr
{ks=ksa esa vk/kkjHkwr ,oa dk;Zuhfrxr vuqla/kku ^^¼?kVd&4½]
ftldk mn~ns”; Ñf’k foKku ds lhekUr {ks+=ksa esa vk/kkjHkwr
,oa dk;Zuhfrxr vuqla/kku esa fuos”k dks tkjh j[kus gsrq
¼fo”ks’kdj] tc Kku ,d oSf”od lk/ku cu x;k gS½ fuos”k
djuk gSA blds vykok] ?kVd&3 ¼th-bZ-,Q-½ ds vUrxZr]
rhu mi&ifj;kstukvksa dks fo”o cSasd ds oSf”od i;kZoj.k
lqfo/kk ¼th-bZ-,Q-½ dk;ZØe }kjk foRriksf’kr fd;kA

Pkkjksa ?kVdksa ds izR;sd ?kVd ds vUrxZr] fofHkUu
mi&ifj;kstukvksa dks dk;kZfUor djus gsrq O;kid LVsdgksYMj
ijke”kksZ izfØ;k ds ek/;e ls cM+h la[;k esa mi&?kVdksa@fo’k;-

oLrqvksa dks fpfUgr fd;k x;kA rnuqlkj] ?kVd&1 ds
vUrxZr ikaWp mifo’k;] ?kVd&2 ds vUrxZr 8] ?kVd&3 ds
vUrxZr 7 rFkk ?kVd&4 ds vUrxZr 10 mi{ks=ksa dks fuf”pr
fd;k x;k rFkk buesa ls izR;sd ds vUrxZr vusd
mi&ifj;kstuk,aW dk;kZfUor dh xbZA

,u-,-vkbZ-ih- dks fodsUnzhd̀r <ax ls dk;kZfUor fd;k
x;kA pwaWfd ifj;kstuk ladYiukRed fLFkfr esa Fkh vr%
blds lHkh dk;kZUo;u pj.k ds ek/;e ls futh {ks= lfgr
,u-,-vkj-,l- Hkkxhnkjksa] miHkksDrkvksa vkSj vU; LVsdgksYMjksa
dh O;kid J̀a[kyk ds lkFk yxkrkj  rFkk xgu fopkj&foe”kZ
fd;k x;kA ifj;kstuk dk Bksl ,oa izHkkoh dk;kZUo;u
lqfuf”pr djus ds fy, jk’Vªh; vkSj mi&ifj;kstuk@
dUlksfVZ;e Lrjksa ij fofHkUu lfefr;ksa dk xBu fd;k x;kA

ifj;kstuk dk;kZUo;u ;kstuk ¼ih-vkbZ-ih-½ izys[k esa
ifjdfYir] ,u-,-vkbZ-ih- dks fu’ikfnr djus gsrq lfpoky;
ds :i esa dk;Z djus ds fy, Hkk-Ñ-v-i- esa ,d ifj;kstuk
dk;kZUo;u bdkbZ ¼ih-vkbZ-;w-½ dk l̀tu fd;k x;kA bls
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ifj;kstuk izca/ku lfefr ¼ih-,e-lh-½ ds funsZ”ku rFkk i;Zos{k.k
ds varxZr lEiw.kZ ,u-,-vkbZ-ih- ds dk;kZUo;u gsrq mRrjnk;h
cuk;k x;kA ih-vkbZ-;w- dk v/;{k jk’Vªh; funs”kd¼,u-Mh½
Fkk ftldks pkj jk’Vªh; leUo;dksa }kjk ,u-,-vkbZ-ih- ds
pkj ?kVdksa esa izR;sd ds fy, lgk;rk iznku dh xbZA izki.k
lfgr foRr vkSj iz”kklu ls lacaf/kr xfrfof/k;ksa ij Øe”k%
funs”kd rFkk ,d milfpo@voj lfpo }kjk /;ku fn;k
x;k] tcfd  vU; dk;ksZ dk vuqj{k.k ih-vkbZ-;w- ls lEc)
fo”ks’kKksa }kjk vFkok ijke”kZnkrkvksa ds :i esa fd;k x;kA

vxz.kh laLFkk esa dUlksfVZ;e fiazfliy buosLVhxsVj
¼lh-ih-vkbZ-½ rFkk Hkkxhnkj laLFkkvksa esa dUlksfVZ;e lg fiazfliy
buosLVhxsVj ¼lh-lh-ih-vkbZ-½ dks mi&ifj;kstuk xfrfof/k;ksa
dk lexz izca/ku lkSaik x;k FkkA ,u-,-vkbZ-ih- mi&ifj;kstukvksa
dh lQyrk dk Js; lhs-ih-vkbZ- vkSj lh-lh-ih-vkbZ- ds
l”kfDrdj.k dks fn;k tk ldrk gSA blls u dsoy fuf/k;ksa
ds dq”ky izca/ku esa lgk;rk feyh cfYd blls rduhdh
dk;ZØe dh le;c)rk lqfuf”pr dh xbZA lh-vkb-Zlh- vkSj
lh-,-lh- dks “kfDr;ksa ds izR;k;kstu djus ls Hkh vuqeksfnr
dk;ZØe esa xgu fuxjkuh djus rFkk chp esa vko”;drk
vk/kkfjr lq/kkj djus esa enn feyhA

?kVd&1 ds varxZr vf/kdka”k mi&ifj;kstukvksa dh
igpku dh xbZ rFkk bu dks ,u-,-vkj-,l- ds fy, ?kVd
dh izklafxdrk ds en~nsutj izkFkfed :i ls vkbZ-lh-,-vkj-
laLFkkuksa rFkk Ñf’k fo”ofo|ky;ksa dks izk;kstdrk eksM esa
fn;k x;kA nwljh vksj] ?kVd&2  vkSj 4 ds varxZr lHkh
mi&ifj;kstukvksa rFkk ?kVd&3 ds varxZr vf/kdka”k
mi&ifj;kstukvks a dks izfr;ksxh vuqnku ;kstuk
¼lh-th-,l-½ ds rgr f}&Lrjh; izfrLi/kkZ izfØ;k ds tfj,
pquk x;kA

lHkh ?kVdksa ds vUrxZr dalksfVZ;k }kjk izLrqr izLrkoksa
dh fo”ks’k :i ls xfBr fo”ks’kK lfefr;ksa }kjk Bksl tkap
dh xbZ rFkk ?kVd&2] 3 vkSj 4 ds ekeys esa lacaf/kr
Vh-,-th- dks vkSj tgka Hkh vko”;d gksa] ogkW vkxs leh{kk
djus ,oa ifj”kks/kuksa dk lq>ko nsus gsrq ?kVd&1 ds fy,
vks-,.M-,e-,-th- dks izR;sd dh dk;Z {kerk izLrqr dh xbZA
leh{kk izfØ;k esa dqN Vh-,-th- lnL;ksa dks fo”ks’kK lfefr;ksa
essa “kkfey fd;k x;k rkfd foyEc ls cpk tk lds vkSj
l?ku leh{kk dh tk ldsA lh-ih-vkbZ- dks vius izLrko
lacaf/kr ijke”kZnk;h lewgksa ds le{k izLrqr djus ds fy,
dgk x;kA blds vykok] ijke”kZnk;h lewgksa us izLrkoksa esa nh

xbZ tkudkjh dk lR;kiu djus gsrq LFky fujh{k.k Hkh
fd;kA mlds ckn Lohd̀r fd, x, izLrkoksa dks lacaf/kr
ijke”kZnk;h lewgksa }kjk viuh flQkfj”kksa ds lkFk ?kVd&1
ds ekeys esa vks-,.M-,e-ih-lh- dks] ?kVd&2] 3 vkSj 4 ds
ekeys esa vkj-ih-lh- dks vfUre vuqeksnu gsrq vxszf’kr fd;k
x;kA pkjksa ?kVdks esa ls fdlh Hkh ?kVd ls izkIr 10 djksM+
:0 dh ykxr ls vf/kd ds izLrkoksa dks vuqeksnu gsrq
ih-,e-lh- dks Hksstk x;kA

dqy feyk dj iw.kZ izLrko] ¼,Q-ih-½ fodkl ds fy,
lwphc) fd, x, fofHkUu dUlksfVZ;eksa }kjk 17 izfr”kr
ifjdYiuk uksV ¼lh-,u-½ izLrqr dh xbZ( rFkk ih-vkbZ-;w- }kjk
izkIr djhc 80 izfr”kr ,Q-ih dks lacaf/kr mPp Lrjh;
lfefr;ksa }kjk dk;kZUo;u gsrq vfUre :i ls vuqeksfnr
djok;k x;kA vkSlru] izfØ;k dks iwjk djus  esa 10 eghus
dk le; yxkA dqy feykdj 203 dUlksfVZ;k yhMjksa vkSj
653 dUlksfVZ;k Hkkxhnkjksa ds lkFk 203 mi&ifj;kstukvksa
¼3 th-bZ-,Q- mi&ifj;kstukvksa lfgr½ dks vuqeksfnr fd;k
x;kA ,u-,-vkbZ-ih-dh vfHkuo igyksa esa ls ,d igy iz.kkyh
esa cgqyokn ykuk FkkA

,u-,-vkj-,l- ds Hkhrj rFkk ckgj nksuksa esa lkoZtfud
{ks= dh laLFkkvksa us lHkh ?kVdksa esa Hkkx fy;kA fo”ks’kdj]
?kVd&2 esa futh {ks= vkSj ?kVd&3 esa xSj&ljdkjh laxBuksa
us ,u-,-vkbZ-ih- ds izHkkoh dk;kZUo;u ds fy, ih-ih-ih-
fuekZ.k esa mYys[kuh; ;ksxnku fn;kA ?kVd &4 ds varxZr
mi&ifj;kstukvksa dh lcls vf/kd la[;k ¼61½ Fkh] mlds
ckn ?kVd&1 ¼55½] ?kVd&2 ¼51½] rFkk ?kVd&3 ¼36½ dh
la[;k FkhA

leqfpr foRrh; izca/ku lqfuf”pr djus ds fy, lewps
ns”k esa QSys lHkh dUlksfVZ;eksa ds fy, fu;eksa ,oa fn”kkfunsZ”kksa
dh ,d lkekU; lwph rS;kj dh x;h vkSj mls viuk;k
x;kA lHkh vuqeksfnr dUlksfVZ;k ds foRr vf/kdkfj;ksa dk
{kerk fodkl ,u-,-vkbZ-ih- rFkk fo”o cSad dh foRrh;
izfØ;kvksa dks csgrj :i ls le>us ds fy, fd;k x;kA
funs”kd ¼foRr½ dh v/;{krk esa xfBr ih-vkbZ-;w- foRr bdkbZ
fofHkUu iz;kstuksa ds fy, fuf/k;ksa dh t:jrksa dk vuqeku
yxkus] fuf/k;ksa ds le; ls laforj.k] mfpr ys[kk rFkk ys[kk
ijh{kk dk j[kj[kko] vyx vyx cSad [kkrksa dh LFkkiuk]
rFkk izR;sd dk;kZUo;u ,tsalh }kjk@ls cSad lek;kstu
fooj.kksa dh ;Fkk&le; izkfIr lqfuf”fpr djus lfgr
,u-,-vkbZ-ih- ds lexz foRrh; izca/ku gsrq mRrjnk;h FkhA



NAIP COMPONENTS FINAL REPORT

xxxiii

ifj;kstuk ds fy, fuf/k;ksa dk izko/kku izR;sd ds
fu/kkZj.kh; ;ksX; ,dy “kh’kZ ctV en  ds :i esa] 20 izfr”kr
¼50 fefy;u vefjdh Mkyj½ dh izfr:i ¼dkmaVjikZV½
fuf/k;ksa lfgr  Ms;j@Hkk-d̀-v-i- ds ;kstuk ctV esa ctVh;
izko/kku fd;k x;kA dUlksfVZ;k Hkkxhnkjksa ls O;; dk okf’kZd
fooj.k ¼,l-vks-bZ-½ izkIr gks tkus ds ckn gh fuf/k;ksa dh izFke
fdLr fjyht dh xbZA nwljh fd”r ys[kk&ijhf{kr mi;ksx
izek.ki= ¼,-;-wlh-½ izkIr gks tkus] rFkk izFke nks frekfg;ksa dh
O;; jkf”k i;kZIr :i esa vkdfyr dj fy, tkus ds ckn gh
tkjh dh xbZA ,u-,-vkbZ-ih-ds varxZr izki.k ,d fodsUnzhd̀r
<ax ls fd;k x;k rFkk ;g mudh mi&;kstukvksa ds varxZr
nh xbZ Lohd̀fr;ksa ds vk/kkj ij dUlksfVZ;k@dUlksfVZ;k
Hkkxhnkjksa }kjk fd;k x;kA izki.k ijke”kZnkrk us lkexzh
¼oLrqvksa½@midj.kksa rFkk ijke”khZ lsokvksa dk izki.k djus esa
dUlksfVZ;k dk ekxZn”kZu fd;k] lgk;rk miyC/k djkbZ rFkk
izLrkoksa] cksyh nLrkostksa] fo”o cSadds lkFk lEidZ vkSj
dUlksfVZ;k Hkkxhnkjksa dh uewuk izki.k ys[kk&ijh{kk fu’ikfnr
dhA pwWafd fo”o cSad foRriks’k.k&ifj;ksstukvksa ds varxZr
vf/kdka”k dUlksfVZ;k izki.k izfØ;kvksa ds lkFk ifjfprugha Fks]
vr% izki.k ijke”kZnkrkvksa us izki.k izfØ;kvksa rFkk fn”kkfunsZ”kksa ij
dk;kZUo;u ,tsfUl;ksa ds {kerk fodkl ds fy, izf”k{k.k fn;kA

,u-,-vkbZ-ih- dk;kZUo;u ,tsafla;kWa ifj;kstuk ds varxZr
izki.k ls vf/kd lUrq’V FkhaA  mUgksaus vius laxBuksa esa izki.k
ds fy, bu izfØ;kvksa dks Lohdkj djus esa vf/kd :fp
fn[kkbZA rdjhcu lHkh dUlksfVZ;k [kjhnkjh rFkk ,ulhch ds
tfj, izki.k dks dj ldsA tcfd vusd dUlksfVZ;k tSlsfd
,u-Mh-vkj-vkbZ-] vkbZ-,-vkj-vkbZ-] ,u-ch-ih-th-vkj- lh-vkbZ-
vkj-lks-vks-Vh-] vkbZ-oh-vkj-vkbZ- rFkk gSnjkckn vkSj caxykSj
vkfn fLFkr vU; izeq[k laLFkkuksa dks vkbZ-lh-ch- ds tfj,
izki.k djus gsrq csgrj :i ls izf”kf{kr fd;k x;k] buesa ls
vkb-,-,l-vkj-vkbZ- tSls laLFkkuksa ds varxZr dqN vU;
dUlksfVZ;eksa dks vkbZ-Vh- iz.kkyh dk Lora=:i ls csgrj
j[k&j[kko djus ds fy, izki.k dk;Z djus gsrq izf”kf{kr
fd;k x;kA

f”kdk;r fuokj.k ra= dh LFkkiuk dh xbZ vkSj lHkh
dUlksfVZ;eksa ds fy, vko”;d ekxZn”kZu tkjh fd;k x;kA
,ulh ¼?kVd&3½ dks uksMy vf/kdkjh cuk;k x;kA lHkh
f”kdk;rksa dk izkFkfedrk ds vk/kkj ij lek/kku fd;k x;kA
izxfr dh fuxjkuh djus ds fy,] ih-vkbZ-;w] izki.k izdks’B esa
,d f”kdk;r jftLVj j[kk x;kA

ifj;kstuk fMtkbu esa ih-Mh-vks dh izxfr ,oa
miyfC/k dh fuxjkuh ds fy, leqfpr ladsrdksa dks “kkfey
fd;k x;kA ifj;kstuk ds Hkhrj ,e- ,.M bZ- iz;kl ds fy,
cM+h la[;k esa fo”ks’kK cuke Hkkxhnkj] ,u-,-vkbZ-ih- izca/ku
ny vkSj LVsdgksYMjksa ds fy, le; ij rFkk laxr tkudkjh
miyC/k djkus gsrq mRrjnk;h FksA ,d is”ksoj ,e-,.MMh-
ijke”kZnkrk QeZ ¼eselZ lh-bZ-,l- izk-fy-½ dks ih-vkbZ-;-w dh
lgk;rk djus gsrq lEiw.kZ ifj;kstuk vof/k ds fy, ebZ]
2007 esa HkkM+s ij fy;k x;kA ,e- ,.M bZ- dk;Z lqxe cukus
ds fy,] ,e- ,.M bZ- ijke”kZnkrkvksa }kjk ,d iz;ksDrk
vuqdwy ,e- ,.M bZ- eSuqvy rS;kj fd;kA

?kVd&1 dk mn~ns”; ,u-,-vkbZ-ih- ds vU; ?kVdksa dks
lgk;rk miyC/k djkuk rFkk ,u-,-vkj-,l- dks lqǹ<+ cukus
ds fy, egRoiw.kZ {kerk dk fodkl djuk FkkA iz.kkyh c)
dkS”ky] izHkkfodrk vkSj mRikndrk esa lq/kkj djus gsrq] ?kVd
dks 5 mi&?kVdksa vFkkZr lwpuk] lEizs’k.k rFkk izpkj&izlkj
iz.kkyh ¼vkbZ-lh-Mh-,l-½ O;kikj vk;kstuk vkSj fodkl
¼ch-ih-Mh½( Kku rFkk {kerk fodkl  ¼,y- ,.M lh-ch-½ uhfr]
tsaMj fo”ys’k.k ,oa fotfuax ¼ih-th-,-oh-½ rFkk jh&ekWaMfyax
foRrh; ,oa izki.k iz.kkfy;kWa ¼vkj-,Q-ih-,l-½ ds ek/;e ls
dk;kZfUor fd;k x;kA

lHkh lkrksa fo/kkvksa dks doj djrs gq, bZ&ikB~;Øeksa ij
vksiu rFkk nwjLFk f”k{kk ds fy, ,d lefiZr iksVZy
miyC/k djk;k x;kA ikap fo’k; oLrqvksa ds varxZr 500
vkj-,y-vks- dk fodkl fd;k x;kA esVkMkVk dk MkVk csl
rFkk yxHkx 7]627 “kks/k&fuca/kksa dk lkj vkSj 6000 ls
vf/kd “kks/k&fuca/kksa dk l̀tu fd;k x;k vkSj mls vkWu
ykbu miyC/k djk;k x;kA vkbZ-,-vkj-vkbZ- esa ,u-,-vkj-
,l- ds 37 iqLrdky;ksa dks “kkfey djds ,d fMftVy
ykbczsjh bZ&xzaFk rS;kj dh xbZA CERA ¼lsjk½ esa yxHkx
3]490 if=dkvksa ¼tuZyksa½ dh vfHkòf) dh tk ldh] ftldh
vc lkfgfR;d vuqla/kku ds fy, ,u-,-vkj-,l- esa oSKkfudksa
,oa v/;kidksa }kjk vkWu ykbu IysVQkeZ ds ckn vf/kd ekax
dh tk jgh gSA ifj;kstuk esa fodflr bZ&ifCyf”kax ¼bZ-ih-ds-
,l-,-vkj-½ iksVZy us vuqla/kku if=dkvksa ¼tuZyksa½ dh izdk”ku
izfØ;k vkSj ik.Mqfyfi izca/ku ij egRoiw.kZ izHkko Mkyk gSA
d̀f’k Kkuizca/ku ¼,ds,e½ dUlksfVZ;e dk iksVZy http://

www.agropedia.iitk.ac.in fodflr fd;k x;kA ,d
bUVj,fDoV okW;l fjliksal flLVe ds lkFk d̀’kd fof”k’V
d̀f’k ijke”kZnk;h dkWy lsaVj fodflr fd;k x;kA Mh-ds-,e-,-
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esa LFkkfir ,-Mh-Mh-,l-vkbZ-,-vkj vkbZ-lh-Vh- vk/kkfjr izkS|ksfxdh
,oa lwpuk izpkj&izlkj iz.kkyh dk lao/kZu djus gsrq izfrc)
gSA fodflr vkj-ds-,e-ih- iksVZy vf/kd O;kid gS rFkk
pkoy ij lwpuk ds fy, ;g ,d LVki “kksi L=ksr gSA
Hkkjrh; d̀f’k ds fy, izFke lqijdEI;wfVax gc ftls v”kksdk
dgk tkrk gS] dh LFkkiuk vkbZ-,-,l-vkj-vkbZ- esa dh xbZA
,-,l-vkj-ch-ds- ,-vkj-,l-@,u-bZ-Vh- dh ijh{kk,a vkWu ykbu
vk;ksftr djus ds fy, vR;k/kqfud volajpuk lqfo/kk l̀ftr
dh xbZA yo.krk okys i;kZoj.kksa esa Qly dh de iSnkokj
dk lek/kku djus gsrq ,d fu.kZ; lgk;d iz.kkyh ¼Mh-,l-
,l-½ dk fodkl fd;k x;k vkSj ftvks&vkbZ-Vh rFkk lalk/ku
izca/ku izkS|ksfxfd;ksa esa vfHkuo igysa fodflr djds xzkeh.k
vkthfodk esa mYys[kuh; :i ls lq/kkj fd;k x;kA mi;qDr
ehfM;k lk/kuksa dk iz;ksx djrs gq, fofHkUu LVsdgksYMjksa ds
fy, lkr Hkk’kkvksa esa lexz :i ls vUr% fØ;k”khy rFkk
izHkkoh lEizs’k.k iz.kkyh ds fodkl ij /;ku dsfUnzr djus ds
lkFk fofHkUu ehfM;k esa lwpuk dk fodkl djus gsrq Hkkjrh;
d̀f’k vuqla/kku ifj’kn dh {kerk dks lqǹ<+ fd;k x;kA

izkS|ksfxdh ds okf.kT;hdj.k ds tfj, Ñf’k O;olk; dk
lao/kZu djus gsrq 5 ,l,;w rFkk Hkk-Ñ-v-i- ds 17 laLFkkuksa esa
dqy 22 ch-ih-Mh- dh LFkkiuk dh xbZ] lkFk gh Ñf’k {ks= esa
vfHkuo igyksa dks iksf’kr djus ds fy, 331 iqjkuh Ñf’k
izkS|ksfxfd;ksa dk okf.kT;hdj.k fd;k x;k] vkjafHkd m|fe;ksa
dks ik;yV Lrj ij mRiknu lqfo/kk,aW miyC/k djkbZ xbZa]
izksVksVkbi esa fodkl gsrq vusd vfHkuo fopkjksa dks “kkfey
fd;k x;k( 200 ls vf/kd isVsUV vkosnuksa dks Qkby djus
rFkk 1] 218 m|fevksa@Ñf’k vk/kkfjr u;s m|fe;ksa dks
lfEefyr fd;k x;k] ftuesa ls 91 m|fe;ksa us lQyrk
iwoZd izf”k{k.k ik;kA

vusd {kerk fodkl xfrfof/k;kWa “kq: dh xbZaA ,u-,-
vkj-,l- ls 904 oSKkfud dks ns”k esa rFkk fons”k esa izf”k{k.k
gsrq Hkstk x;k( 130 ,e-Mh-ih- ds ek/;e ls ,u-,-vkj-,l- ls
3200 ls vf/kd oSKkfudksa vkSj ladk; lnL;ksa dks izf”kf{kr
fd;k x;k( v½ ,u-,-vkj-,l- ds fy, laxr eqDr L=ksr
izkS|ksfxfd;ksa dk iz;ksx djrs gq, bZ&yfuaZx ds dk;Z dks
laLFkkxr cukus ds fy, ,d jksM eSi rFkk dk;Zuhfr dk
fodkl fd;k( d̀f’k vuqla/kku vkSj izca/ku esa th-vkbZ-,l-
vuqiz;ksxksa gsrq {kerk esa òf) dh] rFkk xzkeh.k efgykvksa }kjk
vkbZ-lh-Vh- dk iz;ksx fd;k x;k( laxBukRed cnyko] d̀f’k
vkiwfrZ J̀a[kykvksa] xzkeh.k vkthfodk ewY;kadu] rFkk izkS|ksfxdh

lqiqnZxh ekWMyksa ij dbZ v/;;u fd, x,A
izeq[k [kk|kUuksa vkSj fryguksa ds fy, oLrq cktkj

vkmVyqd ekWMy fodflr fd, x,] ,l-,-;w- rFkk
Hkk-Ñ-v-i- ds laLFkkuksa esa ih-,l-bZ- izdks’B dks lqn‘<+ djus
gsrq ,d QkesZV fodflr fd;k x;k rFkk izHkkoh izkFkkfedrk
gsrq eq[;/kkjk esa mUgsa lesfdr djus ds fy, Hkk-Ñ-v-i- esa
dk;kZfUor fd;k x;k rFkk ifjokj] QkeZ] ySaMLdsi vkSj
leqnkf;d Lrjksa ij xfrfof/k;ksa dks Lohdkj ,oa U;wure
djus ds ek/;e ls dkcZu ìFkDdj.k izkIr djus gsrq ,d
^^LekVZ&lh-Mh-,e-̂ ^ ǹf’Vdks.k fodflr rFkk dk;kZfUor fd;k
x;k( Ñf’k esa uSuks&izkS|ksfxdh dk Kku ekufp=.k ds fy,
,d MkVkcsl ekWMy fodflr fd;k x;kuku&,MksIVlZ ds
lkFk ekdsZV ,MksIVlZ dh vf/kd vkenuh dh rqyuk djus
ls blds egRo rFkk mi;ksfxrk dk irk pyk( ih-vkbZ-;w-
&izki.k ;wfuV ls izf”k{k.k ¼34 LFkkuksa esa 1492 O;fDr;ksa dks
izf”k{k.k fn;k x;k½] vkSj izki.k eSuqvy rS;kj djus rFkk
[kjhn izfØ;k dks ljy cukus esa] izfØ;k dks lqxe cuk;k(
lalk/kuksa dh n{k rFkk izHkkoh vk;kstuk ,oa izca/ku dks lqxe
cukus gsrq vksjsdy bZ-vkj-ih- dk iz;ksx djrs gq, vkbZ-lh-,-
vkj-&bZ-vkj-ih- lkQ~Vos;j dk fodkl fd;k x;k rFkk mls
bZ-vkj-ih- dk;kZUo;u ds fy, {kerk fodkl dk;Z ds Hkkx
ds :i esa URL:http:@icarerp, iasri. Res.in ij miyC/k
djk;k x;k] vkbZch,e rFkk vkbZ-,-,l-vkj-vkbZ- ny us
Hkk-Ñ-v-i- ds izeq[k laLFkkuksa vkSj fnYyh fLFkr laLFkkuksa esa
izkf”k{k.k dk;ZØe vk;ksftr fd,] rFkk lqxzkghdj.k
dk;Z”kkykvksa dk vk;kstu fd;k vkSj mUgksaus MkVk
fMftVkbts”ku VSEiysVksa ij foLr‘r fopkj&foe”kZ ds lkFk
,e-vkbZ-,l-@,Q-,e-,l- dk;kZUo;u ds fy, 240 dkfeZdksa
dks bl iz.kkyh ls voxr djk;kA

Ñ’kdksa] izkslsljksa rFkk vU; O;fDr;ksa dh J̀a[kyk dks
vf/kd vkenuh izkIr gksus ds mn~ns”; ls pquhank Ñf’k
mRiknu [kir iz.kkfy;ksa ds fy, lrr mUu;u gsrq
cktkj&mUeq[k lg;ksxh vuqla/kku nyksa dh LFkkiuk dh
xbZA ;g 8 mi&;kstukvksa&Ñf’k ifj’dj.k; fu;kZr
lao/kZu;] [kk| lqj{kk rFkk vk; laòf);] [kk| lqj{kk vkSj
vkenuh òf)@Ñf’k ifj’dj.k] vk; òf) rFkk jkstxkj
l̀tu( vk; òf) rFkk jkstxkj l̀tu@lalk/ku iz;ksx
n{krk( rFkk lalk/ku iz;ksx n{krk ds ek/;e ls ?kVd&2 esa
cuk;s x;sA Ñf’k mRiknksas tSls fd [kk|kUu] Qy] lfCt;ka]
Qwy] ekal] eNyh] Msjh QwM] ck;ks&dyj] U;wVªkfl;ksVhdYl]
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ck;ks&,suthZ] vkfn dh ewY; J̀a[kykvksa ij] Hkk-Ñ-v-i- ds 28
laLFkkuksa] 22 ,l,;w] 38 futh m|ksxksa  rFkk 29 xSj&ljdkjh
laxBuksa ds tfj,] dqy 51 mi&ifj;kstukvksa dks vuqeksfnr
rFkk dk;kZfUor fd;k x;kA

Qly vo”ks’kksa ls ^^dEiyhV QhM^^ ¼iw.kZ vkgkj½ dk
mRiknu djus ds fy, nks [kk| ifj’dj.k bdkb;ksa rFkk HksM+ksa
ls LoPN ekal mRiknu ds fy, ,d vkn”kZ cwpM+[kkuk
¼LykWVjgkml½ dh LFkkiuk dh xbZA 10 lh-ch-vks- vkSj ,d
,l-,p-th- ds vUrxZr 534 d̀’kdksa dks doj djrs gq, 250
gsDVs;j {ks=Qy esa ukfj;y ds fy, lesfdr Qly mRiknu
izkS|ksfxfd;ka viukbZ xbZA ̂ ^bfFkjku^^ ds :i esa foif.kr ,d
ck;ks&daVªksy ,tsUV&f=pksMjek dk Hkkjh ek=k esa mRiknu
djus ds fy, ,d Lo&lgk;rk lewg bdkbZ LFkkfir dh
xbZA ukfj;y “kSy ls rkjdksy dk mRiknu djus ds fy,
,d iznw’k.k eqDr dkjcksukbts”ku la;a= dks QsczhdsV fd;k
x;kA vkbZ-vkbZ-,u-vkj-th- vuqla/kku QkeZ esa ,d y?kq yk[k
ifj’dj.k bdkbZ LFkkfir dh xbZA vylh dh mUur fdLeksa
¼ih-ds-oh-,u-,y- 260½ dh vkiwfrZ rFkk cktkj nj ij 5
izfr”kr izksRlkgu ij ckbZ&cSad xkjaVh ds lkFk dk;kZsa ds
iSdst ds ifj.kke Lo:i vylh ds mRiknu rFkk mRikndrk
esa i;kZIr òf) gqbZ] vkSj vylh ls mPp ntsZa dh vkseaxk&3
QSVh ,flM ds lalk/ku ds fy, uoksUes’kh ǹf’Vdks.k dks
lQyrkiwoZd iznf”kZr fd;k x;kA foVªks esa ekbØks&V~;wclZ
rFkk vkyw ds ekbØks ikS/kksa dk mRiknu fd;k x;k rFkk mUgssa
feuhV~;wcjksa ds mRiknu gsrq bulsDV izwQ usV gkml ds
vUrxZr jksfir fd;k x;k] vkSj iksVkVks gkbZfczM ,pVh@03&704
rFkk dqQjh fgelksuk dks vksjxkuks&ysfIVd VSLV ds fy,
mi;qDr ik;k x;k rFkk csch vkyqvksa ds fy, xq.koRrk vPNh
FkhA ykbdksisu rRo ls lè) VekVj dh fdLessa fodflr dh
xbZ] rFkk dkyh xktj vkSj tkequ twl ls ,UFkkslk;ukfuu]
iijhdk ls dSilfUFke] rkts VekVjksa ls ykbdksihu jl
rFkk@vFkok VekVj isLV] vkSj Likb:fyuk ck;ksekl ls
Qkbdks lkbfuUl tSls vusd izkd̀frd dksyksjsaV~l ds fuLlkj.k
“kqf)dj.k] fo”ys’k.k rFkk xq.koRrk fu;a=.k gsrq ljy ,oa
ykxr izHkkoh izfØ;k,aa fodflr dh x;hA iwjs o’kZ [ksrh ds
fy, lseh&,sfjM fLFkfr;ksa rFkk bulsDV&izwQ usM gkmlksa ds
vUrxZr ikFksZuksdkfiZd [khjk rFkk f”keyk fepZ ds fy,
ØkblsaFksee mRiknu izkS|ksfxdh fodflr dh xbZ( vkSj mUgsa
ekudhd̀r fd;k x;k( mPp iSnkokj rFkk izkslsflax xq.koÙkkvksa
ds fy, o.kZ”kadj oSHko vkSj vusd tSo fdLesa mi;qDr ik;h

xbZa( **dksyscksjsfVo QkfeZax gksfyfLVd lfoZlst+** ds ekWMy us
m|ksx ds fy, VekVj dk lh/kk foi.ku djus esa lgk;rk
dhA

Mªe jksfLVax dktw izlaLdj.k bdkb;ksa ds fy, iznw’k.k
jks/kh iz.kkyh rFkk jkW dktw dfVax vkSj ihfyax ds fy, uku-

FkeZy izkS|ksfxdh ,oa ,d iksVZscy eksb”pj ehVj rFkk dktw
ds fNydksa ls ,ukdkfMZd ,flM fudkyus gsrq de ykxr
dh ,d i)fr fodflr dh xbZA Vscy VkWi iSMy pkfyr
,u,vkbZih pj[kk dks QsczhdsV fd;k x;k vkSj mUgsa ykHkHkksxh
drkbZdkjksa dks forfjr fd;k x;k( muur okfiZax iz.kkfy;ksa
dks lkeqnkf;d vk/kkj ij LFkkfir fd;k x;k( rFkk i”kehuk
lkyksa ds fy, xq.koÙkk ekud fodflr fd, x,( tslfeu
¼pesyh½ vÝhdu xsank vksj dkjuslu ds fy, fizlhtu
mRiknu izkS|ksfxdh dks ekudhÑr fd;k x;kA tslfeu
Qwyksa ds fy, ,d fu;kZr iSdsftax izkS|ksfxdh dks fodflr
fd;k x;k( rFkk rfeyukMq ¶ykoj xzksolZ ,lksfl,'ku dks
tslfeu fu;kZrdksa ds lkFk tksM+k x;k] vnjd dh ,d ubZ
iztkfr ,pokboh *”kqizHkk* “kq: dh xbZ( cht-vnjd ds
HkaMkj.k ds fy, bosiksjsfVo dwy pSEcjksa dks c<+kok fn;k x;k(
ifj"dj.k ds fy, Je vkSj le; esa deh ykus gsrq vkWu-QkeZ
vnjdok”kj rFkk ihyj dk fodkl fd;k x;k rFkk cktkj
,oa mRiknu lao/kZu xfrfof/k;ksa dks ns”k vkSj fons”k esa “kq:
fd;k x;kA xq.koRrk vke vkSj ve:n mRiknu ds fy,
ènk tkap vk/kkfjr moZjdhdj.k rFkk ikfjfLFkfr vuqdwyu
¶ykbZ VªsIl dks c<+kok fn;k x;k] vkSj 6 vke mRiknd la?kksa
rFkk pkj ve:n mRiknd la?kksa dk xBu fd;k x;k ,oa
mUgsa izlaLdj.kdRrkZvksa] O;kikfj;ksa rFkk fu;kZrdksa ds lkFk
tksM+k x;kA y{k}hi }hi lewg esa xgjs leqnz esa ewY; of/kZr
;yks fQu Vwuk ij vf/kd tkx:drk( Vwuk ykWaxykbu
fQf”kax ds fy, ikcyks ukSdkvksa tSlh mUur fQf”kax i)fr
ykxw dh( rFkk [krjukd csatksikbfju rRo esa deh djus vkSj
miHkksDrk dh Lohdk;Zrk esa òf) djus gsrq mUur eklfeu
mRiknu i)fr fodflr dh xbZA okf.kfT;d fLoM ftfxax
vkijs”kuksa ds fy, eNyh idM+us okys dqy 20 ehVj yEckbZ
ds ,d okf.kfT;d VªkWyj ,eoh VkbVfud dks la”kksf/kr
fd;kA rhu jsMh Vw dqd ,oa 3 jsMh Vw bZV mRiknksa dks
fodflr vkSj czkaMsM fd;k x;k rFkk mudks cktkj esa
izfrfØ;k gsrq lQyrk iwoZd izLrqr fd;k x;kA

Hkkstu esa fQykUFkl fu:jh] cSDVhfj;e cslhyl lc
Vkbfyl rFkk XokjikBk ¼,yks;osjk½ vkS’kf/k;ksa dks “kkfey
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djus ls ejy ehu”kkodksa ¼ejy fQaxjfyaXl½ esa csgrj
fodkl fu’iknu izkIr gqvkA dkiZ ds fodkl esa c<+ksrjh djus
ds fy, tSofofo/krk okys d̀f=e inkFkksZa laca/kh izkS|ksfxdh dks
iznf”kZr fd;k x;kA ljy eksuksDyksuy jksx&izfrj{kh
vk/kkfjr uSnkfud fdV fodkflr dh xbZA pkoy vkSj nkyksa
ds cktkj ewY; esa lq/kkj ykus ds fy, fefyax m|ksx lg&mRiknksa
dk mi;ksx djrs gq, okf.kfT;d [kk| mRiknksa dks fodflr
fd;k x;k rFkk nl ekud Hkkjrh; mi egk}hih; [kk|
QkewZys fodflr fd, x,A XokjikBk ¼,yk;&osjk½ dh ifRr;ksa
dh rhu ìFkd&ìFkd ijrksa dks ,d lkFk vyx djus ds
fy, ,d eYVh pSuy ,ohth fQySfjax e”khu dh fMtkbu
rS;kj dh xbZ vkSj fodflr dh xbZ rFkk vkeyk] vke vkSj
vuUukl ls ,yk; vk/kkfjr ÝwV twl rS;kj fd;k x;kA
isFksysV] esfy,V] Q~;wejsV] lsckdsV] ,fMisV] rFkk csatks,V
tSls 2&vksDVksuy ij vk/kkfjr ewY; of/kZr mRiknksa dks
fodflr fd;k x;k rFkk dkLVj dsd ls fjflu&Ýh izksVhu
fudkyus dh izfØ;k fodflr dh xbZ( eDdk ls eqY;of/kZr
mRikn rS;kj djus ds fy, ,d fof”k’V dkuZ ¼D;wih,u½ dk
mRiknu “kq: fd;k x;k rFkk mRiknu ckn vkiwfrZ psufyad
l̀ftr djus gsrq ,d igy dh xbZ] rFkk i”kqvksa dks lUrqfyr
iks’k.k miyC/k djkus ds fy, ewY;of/kZr eDdk vk/kkfjr
[kk| inkFkksZs dks fodflr fd;k x;k rFkk mldk ijh{k.k
fd;k x;kA cktjk vkSj tkS ds izlaLdj.k ds fy, izkFkkfed
ifj’dj.k ykbu fodflr dh xbZ rFkk ,fe;ksykbfVd]
izksfV;ksykbfVd vkSj QkbVsl izfØ;k okys uksoy LVkVZj
cSDVhfj;k ds lkFk cktjk ¼cktjk yLlh½ vkSj tkS dh yLlh
dh izkS|ksfxdh fodflr dh xbZA vukj esa lw{e tSfodh;
iNsrh jksx ds fua;=.k gsrq ,d izHkkoh ekWMy fodflr fd;k
x;k] xq.koRrk “kjkc ds mRiknu ek/;e ls cktkj esa u
fcdus ;ksX; Qyksa ds ewY;o/kZu gsrq O;oLFkk dh xbZA vukj
twl rFkk lkUnz.k ifj’dj.k bdkbZ LFkkfir dh xbZA lhcdFkksuZ
dh nl ySaMjslst dk irk yxk;k x;k vkSj mUgsa thu cSad
esa lajf{kr j[kk x;k] vkSj ewY;of/kZr lhcdFkksuZ [kk| inkFkksZa
dks rS;kj djus ds lkFk&lkFk muds Hk.Mkj.k ,oa iSdsftax
izkS|ksfx;ksa dh dk;Zuhfr;ksa dks ekudhd̀r fd;k x;kA mi;ksx
fd, tk jgs Qyksa dh lqjf{kr [ksrh djus ds lk/kuksa dh
fMtkbu dh xbZ rFkk mUgsa QsczhdsV fd;k x;k] vkSj ewY;
of/kZr mRikn fodflr fd, x,A [kM+h pV~Vku ¼fDyQ½ ls
lrr :i ls “kgn ,d= djus ds fy, ,d “kgn laxzg.k
fdV fodflr dh xbZ] xzkeh.k “kgn izlaLdj.k m|ksxksa dh

LFkkiuk dh xbZ] rFkk taxyh e/kqeD[kh dkyksfu;ksa dh tux.kuk
rFkk taxyh e/kqeD[kh ouLifr ds izys[khdj.k dk dk;Z
fd;k x;k] ,oa 200 e/kqeD[kh iq’ih; fof”kf’V;ksa ds fy,
iksysu cSad l̀ftr dh xbZA lkjs?ke ¼Tpkj½ esa izkFkfed vkSj
f}rh;d ¼xkS.k½ izlaLdj.k rjhdksa dk fodkl fd;k x;k
rFkk buls csgrj fdLe vkSj xq.koRrk mRiknksa dk fuekZ.k
gqvk tks pkoy ls rS;kj mRiknksa ls csgrj Fks vkSj  xsgaWw  vk/
kkfjr mRiknksa ds led{k Fks] ,oa gSnjkckn esa lkoZtfud
ikdksZa] ekyksa vkSj laLFkkuksa esa jksM”kks ¼100$½ ds ek/;e ls
LokLF; ,oa iks’k.k [kk| ds :i esa Tokj ¼lksj?ke½ ij cMs+
iSekus ij tkx:drk l̀ftr dh xbZ vkSj QsczhdsVsM Tokj
jFk ds tfj, 40]000 ls vf/kd miHkksDrkvksa dks Tpkj ds ckjs
essa tkx:d cuk dj izn”kZuh vk;ksftr dh xbZaA

lwrh] flYd ¼js”keh½ vkSj dsyk ds js”kksa dks izkÑfrd
jtad inkFkksZa ls jaxus dh izlaLdj.k izkS|ksfxfd;kWa fodflr
dh xbZ lqjf{kr jax miyC/k djkus ds fy, bZdks&ikoMj
rFkk bZdks&isUV~l ds fy, izkS|ksfxfd;kWa fodflr dh xbZa]
vkSj ,d izkÑfrd jaxkbZ buD;wcs”ku dsUnz dh LFkkiuk dh
xbZA twV vkSj ukfj;y js”kk ls cus tSofofo/krk okys cSfdax
oL= dk iz;ksx djrs gq, izh&QsczhdsVsM buLVkaV xzkl dkjisV
dk fodkl fd;k x;kA csgrj j[k&j[kko ds fy, bls
vf/kd eqyk;e cukus gsrq lkekU; jlk;uksa }kjk fcuk xyk,
x, ukfj;y js”kk ds “kks/ku gsrq QkewZyk fodflr fd;k x;k]
vkSj ,d ukscy Qkbcj Mh&Qkbcfjax  e”khu dh fMtk;u
rS;kj dh xbZ] rFkk xzhu gLd ds fy, fo”ks’k :i ls mls
QsczhdsV fd;k x;k( “kkVZ jksVs”ku baMfLVª;y oqM ,xzksQkjsLVªh
dks iznf”kZr fd;k x;k( dstqvkjhuk ds fy, de ykxr dh
Dyksuy izkS|ksfxdh vkSj yIiq Dyksuy izkS|ksfxdh fodflr
dh xbZ] rFkk v/kZ&;kaf=d Ñf’k iz.kkyh “kq: dh xbZA tyk”;
ekfRL;dh ds fy, ,d fVdkÅ] gYdh] lqjf{kr] LokLF;o/kZd
vkSj j[k&j[kko esa ljy ,Qvkjih ukSdk dk fMtkbu rS;kj
fd;kA fdQk;rh bZa/ku ds fy, b’Vre :i ls eNyh
idM+us okyh ukSdkvksa ds ifjpkyu gsrq ̂^LihM vkj,eih&Q~;wy
dkMẐ ^ dk l̀tu fd;k x;k rFkk uohure gYds otu okys
rFkk iksVsZcy efgyk vuqdwyu ÝS”k fQ”k osafMax dsUnzkas dks
QsczhdsV fd;k x;k rFkk LFkkfir fd;k x;kA

e”khuhÑr lkeqnkf;d nqX/knksgu dh xfrfof/k;kWa “kq:
dh xbZa] ekbØks& ,udSi”kwys”ku izkS|ksfxdh dk iz;ksx djrs
gq, ngh esa izksck;ksfVDl dk la;kstu fodflr fd;k x;kA
,d u;k nqX/k vk/kkfjr ck;ksQsfoVk uked ck;kscsojht mRikn
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fodflr fd;k x;k] rFkk vksDlks ck;ksMhxszMscy di vkSj
lpsV~l nqX/k ,oa nqX/k mRiknksa dh iSfdax ds fy, fodflr
fd, x,] dukZVd ds fp=nqxZ ftys essa iVpkSyh dks u,
rjhds ls “kq: fd;k x;k rFkk ,d ik;yV Ldsy LVhe
fMfLVys”ku ;wfuV LFkkfir dh xbZA izkslksfil twyhQ~yksjk ds
iksM vk/kkfjr QhM CykWd ds mRiknu gsrq izkS|ksfxdh dks iwjk
fd;k x;k ,oa izkslksfil twyhQ~yks”k iksM vk/kkfjr lhji
Qkbu Q~yksj o js”kk ds fy, izkslsl izkS|ksfxdh dks ekudhÑr
fd;k x;kA

ehBk Tokj ¼lksj?ke½ ls lhji vkSj pkjs dk mRiknu
djus ds fy, xzke vk/kkfjr fodsUnzhÑr Øf”kax bdkbZ
¼Mh-lh-;w-½ fodflr dh xbZ rFkk mls lQyrkiwoZd ifjpkfyr
fd;k x;k vkSj twl dh Lo&thou {kerk c<+kus dh izkS|ksfxdh
fodflr dh xbZA gky gh esa ifjR;Dr ,oa de mRikndrk
okys xUuk ds [ksrksa esa lq/kkj djus gsrq ,DokdYpj o mi&
lrgh Mªsust iz.kkyh dk iz;ksx djrs gq, ,d uoksUes’kh
lesfdr ǹf’Vdks.k fodflr fd;k x;kA dsyk ds js”kk /kkxs
ls fufeZr Qsfczd ¼oL=½ dh Ldksfjax] Cyhfpax] dksfVax]
jklk;fud “kks/ku] NikbZ dh izfØ;kvksa dks ekudhÑr fd;k
x;kA dsyk ds js”ks rFkk Ldqpj ls iYi ¼yqXnh½ rS;kj djus
gsrq izfØ;k dks ekudhÑr fd;k x;k rFkk mudh xq.koRrk
dk ewY;kadu fd;k x;k] ,oa tSfod rjy moZjd ds :i esa
lè) lSi ds iz;ksx dks c<+kok fn;k x;kA ,Eczks Dyksfuax
rduhd ds tfj,] Dyksu vk/kkfjr ,d cdjh ^^uwjh^^ dk
mRiknu fd;k x;k rFkk pkoy dh dkykthjk ySaMjsl dh
19 izfr”kr ,lh okyh 6 fo”kq) iztkfr;ksa dk mM+hlk esa irk
yxk;k x;k( ,oa 12 lkeqnkf;d Fkzsf”kax ;kMZ] nks lkeqnkf;d
Hk.Mkj.k xksnke] ikWp xzkeh.k vUu&cht cSasd] rFkk ,d
dsUnzh; xksnke dh LFkkiuk dh xbZ vkSj Ñ’kd leqnk;ksa }kjk
budk izca/k fd;k x;kA

lks;kchu rFkk vjgj ds fefJr fczdsV ds lkFk fczdsV
vk/kkfjr xSlhQk;j dk ewY;kadu fd;k x;k rFkk mlls
rS;kj ikoMj dk fcdsfVax la;a= rFkk ikoj IykaV ds vklikl
ds {ks=ksa esa iqvky ¼Hkwlk½ ds [ksr esa tykus esa mYys[kuh; deh
ns[kh xbZA pkj ewY;of/kZr cksVsuhdy QkewZys”ku ¼esfy;k&2]
;wisVksfj;e&2½ rFkk f=dksMek ds 2 QkewZys”kuksa dk p;u
fd;k x;k] vkSj okf.kfT;d nksgu gsrq  mudks oS/krk iznku
dh xbZ vkSj vfUre :i fn;k x;kA

dqy feykdj] bl ?kVd ds vUrxZr fofHkUu dUlksfVZ;eksa
esa 51 futh m|ksxksa vkSj 18 xSj&ljdkjh laxBuksa us Hkkx

fy;k FkkA bl ?kVd ds rgr dqy 305 izkS|ksfxfd;k¡ ¼131
mRiknu ,oa 174 izlaLdj.k½ izkS|ksfxfd;kaW fodflr dh xbZA
vf/kdka”k izkS|ksfxfd;ksa dk fodkl fd;k x;kA nh?kZdkfyd
ifj’dj.k rFkk ewY;o/kZu lqfuf”pr djus ds fy, dqy
58 y?kq ,oa e/;e m|eksa dh LFkkiuk dh xbZ rFkk mUgksaus
ijLij feydj ifj;kstuk vof/k ds nkSjku 158 fefy;u
:0 dk O;kikj fd;kA

bl ?kVd ds vUrxZr 34 isVsUVksa esa vuqla/kku
xfrfof/k;ksa ds ifj.kke izkIr gq, ftuesa ls 27 ckxokuh ls
FkhaA nqcbZ dks pesyh ¼tSlfeu½ ds Qwyksa dk fu;kZr 600
fdyksxzke ls c<+dj 900 fd0 xzke@izfrfnu  gks x;k rFkk
LVsdgksYMj dk “kq) ykHk 2]250 :0 ls c<+dj 9]250
:0@izfrfnu gks x;kA “kq’d  Qwyksa esa] fu;kZr dk ewY; 43
fefy;u :0 ls c<+dj 95 fefy;u :0 gks x;kA

?kVd&3 ds vUrxZr] 33 mi&ifj;kstukvksa dks vuqeksfnr
fd;k x;k rFkk mUgssa 91 vykHkkfUor ftyksa esa dk;kZfUor
fd;k x;k ftuesa 50 izfr”kr ls vf/kd tutkfr vkcknh
okys 20 ftys “kkfey FksA buds vykok] thbZ,Q foRriks’k.k
ds rgr 11 ftyksa dks doj djrs gq, rhu mi&ifj;kstukvksa
dks vuqeksfnr ,oa dk;kZfUor fd;k x;kA ?kVd mi&
ifj;kstukvksa ds vUrxZr dUlksfVZ;e Hkkxhnkjksa esa Hkk-Ñ-v-i-
ds 39 laLFkku] 43,l-,-;w- 66 xSj&ljdkjh laxBu ,oa
35 vU; laxBu “kkfey FksA bu mi&ifj;kstukvksa ds varxZr]
oafpr lewgksa fo”ks’kdj Hkwfeghu yksxksa] lhekUr ,oa y?kq d̀’kdksa
dh vkthfodk lqj{kk ds fy, lesfdr d̀f’k iz.kkyh ¼vkbZ-
,Q-,l-½ ij vk/kkfjr LFkk;h ekWMyksa dks fodflr fd;k
x;kA

,d ykxr izHkkoh rFkk iksVsZcy ^^jekdkUr unh dq.M^^]
ykSgs ls cuk ,d xksy <kWapk ftlds nksuksa fljs [kqys gksrs gSa
vkSj muds fljksa ij fNnz gksrs gSa] ftUgsa QqVokYo pkWd fd,
cxSj iEi lSV ds tfj, ikuh [khapus ds fy, lw[ks unh ry
ds jsr esa Mqck;k tk ldrk gks] dk nqedk vkSj tkerkjk
ftyksa esa jch Qly dh flapkbZ ds fy, fodflr fd;k x;kA
ty ds U;k;ksfpr iz;ksx ds fy,] Qyks|kuksa fipj flapkbZ
i)fr dks iznf”kZr fd;k x;k( Hkwty ds L;k;h iz;ksx gsrq
cksjoSy lfgr ,oa fcuk cksjoSy ds lkFk Ñ’kdksa }kjk Hkkxhnkjh
izca/ku ds fy, ikbiykbu usVofdZax rFkk lkekftd bathfu;jh
laca/kh igy “kq: dh xbZA lehi esa cgrs gq, ty ekxZ ls
ikuh dh fn”kk cnydj 30 ls vf/kd fuf’Ø; [kqys dqWavkasa dks
fjpktZ fd;k x;k vkSj ty dk Hk.Mkj.k djus gssrq pkj
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rkykcksa dh [kqnkbZ dh xbZ ftuls cksjoSy dks fjpktZ djus esa
lgk;rk feyhA djokM+h&uUnkiqj okVj”ksM esa dUVwj Vªsfpax
ykxw djds] o’kkZ ty dk laxzg.k fd;k x;k ftlls [kkb;ksa
¼Vªsapksa½ esa ènk laj{k.k ds lkFk&lkFk Hkwty Lrj esa c<+ksrjh
gqbZA cLrj {ks= esa ènk lja{k.k vkSj o’kkZ ty laxzg.k <kapksa
ds fuekZ.k ls us dsoy lw[ks ls pkoy dh [ksrh dks cpk;k tk
ldk cfYd blls Hkwty ds iquHkZ.Mkj.k esa Hkh lgk;rk feyh
gS] cM+h [ksrh dh fLFkfr esa ,d de ykxr okyh xq:Rokd’kZ.k
pkfyr Losn”kh fMªi iz.kkfy;ka fodflr dh xbZA lksuHknz
vkSj fetkZiqj ftyksa esa okVj”ksM vk/kkfjr [ksrh iz.kkyh ekWM~;wyksa]
IykfLVd fMyhojh ikbiksa vkSj Mhty iEiksa ds iz;ksx ls ty
Lrj rFkk “kq) flapkbZ {ks=Qy esa o‘f) gqbZ gSA iwoksZRrj
igkM+h {ks=ksa esa fd, x, ty lalk/ku fodkl iz;klksa esa ty
Hk.Mkj.k ds fy, fdQk;rh ifj”kksf/kr FkkbZ tkj tSls lh<+hnkj
[ksrksa vkSj o’kkZ ty laxzg.k ds <kWapksa dk fuekZ.k “kkfey gSA
esokr {ks= ds fdlkuksa dks ck<+ flapkbZ ls dk;Z{ke ekbØks
flapkbZ iz.kkyh dh vksj vxzlj gksus ds fy, izsfjr fd;k x;k
ftlesa ty iz;ksx dh n{krk esa lq/kkj djus vkSj VekVj
tSlh lfCt;kaW iSnk djds vf/kd xgu [kssrh dh vksj vxzlj
gksus ds fy, Qly vo”ks’kksa ds lkFk iyokj dks fefJr fd;k
x;kA mRrj&if”peh fgeky; {ks=ksa esa LVxMZ  dUVwj [kkb;kW
vkSj jksd cka/kksa ds fuekZ.k dks ty laj{k.k gsrq c<+kok fn;k
x;k( rFkk lacaf/kr Hkwfe vkSj ènk izca/ku iz;klksa ds chp] thjks
fVyst izSfDVl] leqnk;&vk/kkfjr oehZ dEiksLV rFkk ck;ksxSl
bdkb;ksa dh LFkkiuk] ,oa lcls vf/kd egRoiw.kZ Bksl ènk esa
okf.kfT;d [ksrh dks c<+kok nsus ds fy, lhvkjch&ck;ks dk
iz;ksx vf/kd izHkkoh jgkA

cLrj dh Hkwfe;ksa esa] ukxkySaM dh >we Hkwfevksa esa rFkk
xqtjkr] e/; izns”k ,oa jktLFkku ds fiNM+s ftyksa esa eDdk
dh mUur fdLesa rFkk gkbZfczM fdLeksa dks ykxw fd;k x;kA
iwoksZRrj igkM+h {ks=ksa] if”pe caxky ds iq:fy;k ftys] dsjy
ds ok;ukM ftys esa pkoy ,pokbZih( if”pe caxky esa xzhu
xzke o CySd xzke ,pokbZih( iwoksZRrj igkM+h {ks= rFkk if”pe
caxky esa ewaWxQyh ,pokbZoh( mRrj izns”k esa fry ,pokbZoh]
e/; izns”k esa lks;kchu ,pokbZoh( iwoksZRrj {ks= esa gkbZfczM
ljlksa( rFkk egkjk’Vª esa vylh ,pokbZoh] if”pe caxky esa
pkoy dh Jh esFkM [ksrh( mRrj izns”k esa /kku dh MªkbZ ykbZu
cqvkbZ( chnj esa jsMxzke dh jksikbZ; rFkk iwoksZRrj igkM+h {ks=
esa ljlksa dh thjks fVyst( Qly iz.kkyh@Qly
fofo/khdj.k vkfn] mRrj izns”k esa vny&cny dj eDdk ds

lkFk vjgj rFkk lks;kchu dh [ksrh rFkk fetksje esa lkekU;
lse vkSj gYnh( mRrj izns”k esa dh eksuksØkfiax ls pkoy] xsgaWw]
eDdk] nkyksa vkSj fryguksa ds lkFk eYVhØkfiax( rFkk dukZVd
esa ewxaWQyh dh eksuksØkfiax ls dikl dh eYVhØkfiax( vkSj
ifj;kstuk dkfeZdksa ds ekxZn”kZu esa pkj cht lfefr;ksas dk
l̀tu fd;k x;k rFkk 22 vkSj cht lfefr;ksa us viuh futh
igy “kq: dj nh gSA jktLFkku] if”pe caxky vkSj
e/;izns”k esa lkr d̀f’k O;olk; mRiknd dEifu;ksa dk xBu
fd;k x;kA

iwoksZRrj {ks= esa vnjd ,oa gYnh dh tSfod [ksrh dks
c<+kok fn;k x;k rFkk oehZok”k ds lkFk oehZdEiksLV vnjd]
gYnh] gjh fepZ] dkyh fepZ rFkk dkQh ds fy, tSfod [ksrh
ds izHkkohdj.k dk dk;Z fd;k x;k vkSj dsjy ds ok;ukM
ftys esa dEiksLV dks c<+k;k fn;k x;kA

I;kt mxkus ds fy, vkbZ-,u-,e- rFkk vkbZ-Mh-ih-,e-
izkS|ksfxfd;ksa dks c<+kok nsus ds vykok] fp=nqxZ ftys esa nks
I;kt mRiknd la?kksa dk xBu fd;k x;k( jktLFkku esa
fHk.Mh vkSj ykyfepZ tSlh lfCt;ksa dh gkbZfczM [ksrh] rFkk
iwoksZRrj {ks=ksa esa vkyw ,oa VekVj dh [ksrh dks  c<+kok fn;k
x;kA lh-,l-vkj-&ck;ks QkeZwys”ku us ckjkcadh ftys esa dsyk
vkSj VekVj dh [ksrh ls izkIr ykHk esa òf) dhA mM+hlk esa
unh fdukjs rjcwt dh [ksrh djus dh igy dk vf/kd izHkko
iM+kA fcgkj vkSj vksfM”kk esa dUn vk/kkfjr [ksrh iz.kkyh ds
lkFk vkyw] ftehdUn] “kdjdUnh] vkfn dh Qlyksa esa vf/kd
lQyrk izkIr gqbZA NRrhlx<+ esa oklHkwfe ckxokuh LFkfr ds
vUrxZr ,d la”kksf/kr Lons”kh xq:Rokd’kZ.k pkfyr fMªi
flapkbZ iz.kkyh dks lQyrkiwoZd “kq: fd;k x;k lfCt;kaW
mxkus ds fy, vif”k’V Xywdkst dh cksryksa dk iz;ksx djrs
gq,] ,d vfHkuo flapkbZ rduhd tutkfr cgqy >oqvk
ftys esa fodflr dh xbZ( rFkk oklHkwfe vk/kkfjr mRiknu
izkS|ksfxdh ds varxZr de ykxr dh cgq&izdkj dh ckxokuh
iz.kkyh mRrj caxky rFkk fcgkj esa yksdfiz; gqbZA

if”pe caxky esa lHkh oxksZ ds d̀’kdksa ds fy, xjhch
mUewyu gsrq lHkh DyLVjksa esa xzkeh.k eqxhZikyu mRiknu “kq:
fd;k x;k( >cqvk ftys esa LFkkuh; :i ls ewY; of/kZr eqfxZ;ksa
dh iztkfr ^^dM+dukFk^^ dk laj{k.k ,oa lqǹ<+hdj.k fd;k
x;kA jktLFkku ds fiNM+s ftyksa esa ^^fuHkhZd^^ eqxhZikyu ds
lao/kZu esa lQyrk izkIr gqbZ( dqek;waW {ks= esa mUur v.Mk lsus
rFkk QhfMax izca/ku ds tfj, cSd;kMZ eqxhZikyu dk lao/kZu
lQyrk iwoZd fd;k x;kA >kj[k.M esa vkthfodk lqj{kk



NAIP COMPONENTS FINAL REPORT

xxxix

gsrq cSd;kMZ  eqxhZikyu ,oa cr[k iz.kkyh dh “kq:vkr ls
enn feyh gSA

fo”kq) vksLekukcknh cdfj;ksa ds lkFk xSj&of.kZr LFkkuh;
cdfj;ksa dh mUur uLy ds mn~ns”; ls LFkkf;Ro gsrq egkjk’Vª
esa ^^cdjh cSad^^ ǹf’Vdks.k dks viuk;k x;kA jk;cjsyh vkSj
ckjkcadh esa ekStwnk xSj&of.kZr cdfj;ksa ds mUu;u gsrq
cjcjh rFkk fljksgh uLyksa dh “kq:vkr ,d lQyrk Fkh]
jktLFkku ,oa cqUnsy[k.M fljksgh tSlh fo”kq) uLyksa okyh
LFkkuh; xSj&of.kZr cdfj;ksa esa lq/kkj] dukZVd esa vksLekukcknh
rFkk >k[k.M esa chVy uLyksa dk dk;Z “kq: fd;k x;kA
rfeyukMq esa lesfdr cdjh++ouLifr@Qwyksa dh [ksrh@eMqok
¼feysV½ [ksrh iz.kkyh dks iznf”kZr fd;k x;kA LFkkfir izn”kZu
bdkbZ us iwoksZRrj {ks= esa oSdfYid vkthfodk fodYi ds :i
esa cdjh ikyu ds ckjs esa tkx:drk l̀ftr dhA gSEi”kk;j
tSls mUur teZIykTe dh “kq:vkr ds ek/;e ls xSj&of.kZr
LFkkuh; lqvjksa dk mUu;u >kj[k.M ,oa iwoksZRrj {ks= esa
vkfFkZd :i ls l{ke ik;k x;kA

uSnkfud ,oa xSj&uSnkfud FkuSyk jksx ls cpko djus
,oa mipkj djus gsrq ,d vf/kd izHkkoh] vkfFkZd :i rFkk
viukus esa lqxe izkS|ksfxdh fodflr dh xbZ vkSj mldk
okf.kT;hdj.k fd;k x;kA QksyhD;wyj rFkk dksjil ywfj;e
¼lh ,y½ ds fodkl dks izksRlkfgr djus gsrq ,d u;k
QkeZwys”ku fodflr fd;k x;kA egjk’Vª ds fiNM+s ftyksa esa
mRiknu ls ysdj fcØh rd i”kq/ku fodkl dh ,d ewY;
J̀a[kyk iznf”kZr dh xbZA i”kqvksa dh ,d cgqewY; LFkkuh;
nsouh uLy dks lajf{kr djus rFkk xSj&of.kZr i”kq/ku vkSj
Ms;jh i”kqvksa dh ØklczhfMax] chnj ftys esa pkj DyLVj&Lrjh;
leqnk; izcaf/kr ,-vkbZ- dsUnz LFkkfir fd, x,A iatkc ds
d.Mh ¼{ks=½ esa i”kqvksa ds fy, vkgkj esa ;wfj;k eksyklsl
eYVh&iks’kd Cykd ¼;w-,e-,e-ch-½ dk lEiwjd ,d ojnku
fl) gqvk rFkk y?kq Ms;jh QkeksZ ds fy,] iksyhcSXl vkSj
IykfLVd Mªeksa ds de ykxr ds Lyst mRiknu gsrq rduhd
dk fp=nqxZ ftys esa lQyrkiwoZd izn”kZu fd;k x;kA

efgyk lnL;ksa ds ek/;e ls vfrfjDr vk; l̀tu gsrq
,d dk;Z{ke fodYi ds :i esa ltkoVh ¼vksukZesaVy½ eRL;ikyu
dk lao/kZu fd;k x;kA ,Qvkjih gspjh ;wfuV dh LFkkiuk
ds tfj, dk;Z ds iztuu dks izsfjr fd;k x;kA rkykcksa esa
v/kZ&l?ku dkiZ iksyh dYpj] ihihih eksM esa ,Q-vkj-ih
mRiknu bdkbZ ds tfj, ltkoVh eRL; lao/kZu] cr[k ds
lkFk lesfdr QkfeZx vk; l‘tu xfrfof/k;ksa ds :i esa “kq:

fd;k x;kA izlaLdj.k&iwoZ] iSdsftax vkSj ewY; o/kZu ds fy,
csgrj :i ls fMtkbu dh xbZ ,d izlaLdj.k bdkbZ dh
LFkkiuk dh xbZ( tutkfr lewgksa dks vpkj] pkdyh] ikiM+]
dVysV] vkfn tSls mRiknksa dks rS;kj djus rFkk eNyh]
izlaLdj.k ij gSaM~l&vku ijh{k.kkRed izf”k{k.k fn, x,++(
fcgkj esa vkbZ-,Q-,l ekWMYl] e[kkuk $ fQ”k fla?kkjk
iz.kkyh] iwoksZRrj igkM+h {ks=ksa esa tyd̀f’k $ ckxokuh ,oa
lqvj $ eNyh iz.kkfy;kWa] vle esa tyd̀f’k $ d̀f’k $
ckxokuh] lqvj $ eNyh $ ckxokuh] eqxhZikyu $tyd̀f’k
$ ckxokuh rFkk Ms;jh $ eNyh $ ckxokuh iz.kkfy;ka(
rfeyukMq esa pkoy $ eNyh $ eqxhZikyu iz.kkfy;kWa] vkSj
flfDde esa pkoy $ eNyh $ ouLifr ¼lCth½ iz.kkyh dks
yksxksa dh vkthfodk rFkk ikS’kf.kd lqj{kk dks mUur djus
gsrq loaf/kZr fd;k x;k rFkk( v) mRrkjk[kaM ds pEikor ftys
esa vk; rFkk ikS’kf.kd fLFkfr esa lq/kkj ykus gsrq iksyh VSadks dks
lesfdr esa eNyh $ e[kkuk $ ouLifr iz.kkyh dks c<+kok
fn;k x;kA

fofHkUu dUlksfVZ;eksa }kjk vkthfodk mUu;u gsrq QkeZ
;a=hdj.k rFkk Qly ds ckn dh izkS|ksfxdh dk lQyrkiwoZd
izn”kZu fd;k x;kA QkeZ e”khuksa dh Qsczhds”ku rFkk mudh
ejEer djus ds fy, xzke Lrjh; dkjhxjksa] ystj ysoylZ
tSlh e”khujh ds izpkyu gsrq lsok iznkrkvksa dk fodkl
fd;k x;kA QkeZ izpkyuksa ds fy, e”khuksa dh miyC/krk
lqfuf”pr djus ds fy, vks ;w , Vh }kjk ,d dLVe
gk;fjax lsaVj dh LFkkiuk dh xbZA fnu&izfrfnu dh xfrfof/
k;ksa esa Je esa deh ykus ds fy,] fo”ks’kdj xzkeh.k efgykvksa
ds fy,] mUur gLr&vkStkj miyC/k djk, x,A vuqeku
yxk;k x;k Fkk fd bu vkStkjksa ls dk;Z dq”kyrk esa 10&30
izfr”kr rd lq/kkj gksus esa enn feyh gSA

,d xzkeh.k Ñf’k izlaLdj.k dsUnz dh LFkkiuk ds ek/;e
ls vkthfodk mUu;u gsrq chnj esa ,d efgyk Lo&lgk;rk
lewg dk xBu fd;k x;kA fp=nqxZ ftys esa lqikjh ds iRrksa
dh IysV cukus dk m|e LFkkfir fd;k x;k] vjkjksV
dan&Qyksa ls LVkpZ fudkyus ds fy, vksfMlk esa ifj;ksstuk
DyLVjksa ¼lewgksa½ esa rhu eksckby ¼py½ LVkpZ fuLlkj.k
e”khusa LFkkfir dh xbZA xksM~Mk ftys esa lky ds iRrksa ls
IysV cukus dh e”khuksa dks “kq: fd;k x;k( izkFkkfed :i ls
pkoy ds ifj’dj.k gsrq vle ds /ksekth ftys esa ,-,Q-ih-
vkj- vks- us 19 pkoy feyksa dh “kq:vkr dhA cLrj {ks= esa
beyh dh izkFkfed ifj’dj.k rFkk O;ikj dks c<+kok fn;k
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x;kA gYnh vf/kd ewY; o/kZu gsrq fetksje esa ,d gYnh
izkslsflax bdkbZ LFkkfir dh xbZA vkbZ-lh-vkj-vkbZ- esa cM+h
bykbph dks dqafpr ¼D;wfjax½ djus rFkk mRrjh flfDde esa
mUur HkV~Vh dks laof/kZr fd;k x;kA xksM~Mk ftyk esa mUur
vkthfodk ds O;kogkfjd fodYi ds :i esa ckWal f”kYi dks
c<+kok fn;k x;k tgkWa cM+h ek=k esa ou vk/kkfjr ckWal miyC/k
FkkAvukt rFkk cht ds Hk.Mkj.k gsrq vle rFkk jktLFkku
esa vusd dUlksfV;eksa }kjk lse ds Hk.Mkj.k dk dk;Z “kq:
fd;k x;kA LFkkuh; Lrj ij jkstxkj ds volj l‘ftr
djus gsrq vuqlwfpr tkfr cgqYk x<+fpjksyh ftys esa Vlj ls
js”ke mRiknu dk dk;Z “kq: fd;k x;kA >kj[k.M vkSj
e/;izns”k esa vkthfodk mUu;u gsrq iykl rFkk csj ds ò{kksa
esa yk[k dh [ksrh dks iznf”kZr fd;k Xk;kA efgyk vuqdwyu
iSj ls pkfyr jLlh cukus dh e”khusa miyC/k djkdj iatkc
esa jLlh cukus ds tfj, vk; l̀tu dk dk;Z lQyrkiwoZd
“kq: fd;k x;kA ^^;ksfxuh^^ ds :i esa bldk okf.kT;hdj.k
djus ds fy, vpkj cukdj ewY; of/kZr tSdQzw V dk lao/kZu
fd;k x;kA fdQk;rh rFkk vYikof/kd m|e gksus ds dj.k]
vks,LVj e”k:e dh [ksrh dks vksfM”kk] fgekpy izns”k vkSj
mRrjk[k.M esa xzkeh.k vkthfodk dks mUur djus gsrq c<+kok
fn;k x;kA

th-bZ-,Q- mi&ifj;kstukvksa us fofHkUu Hkwfe vkÑfr;ksa
vkSj o’kkZ ty laxzg.k rduhdksa ds tfj, ènk rFkk ty
yo.krk esa deh ykus laca/kh iz;klksa ij /;ku dsfUnzr fd;kA
blls vf/kd vkenuh ds fy, mUur Qly mRikndrk rFkk
fofo/khdj.k esa lgk;rk feyhA nwljh mi&ifj;kstuk us rhu
Ñf’k tyok;q {ks=ksa esa ySaMjslst] i”kq/ku rFkk eRL; tSfod
lalk/kuksa dks lajf{kr j[kus ij /;ku dsfUnzr fd;kA rhljh
mi&ifj;kstuk us ck<+ izo.k rFkk lw[kk&izo.k {ks=ksa esa
tyok;q&ifjorZu ds vuqdwyu ij /;ku dsfUnzr fd;kA bu
rhuksa mi&ifj;kstukvksa ds varxZr] Hkwfe izca/ku dk;ksZa ds
varxZr 8]000 ls vf/kd gsDVs;j {ks=Qy dks yk;k x;k] rFkk
17]702 d̀’kdksa vkSj 16]200 eNqvkjksa us tyok;q fHkUurk rFkk
ifjorZu ds fy, ;kaf=d lqfo/kkvksa dks viuk;kA

ch-,l-vkj- ?kVd us Hkkjrh; Ñf’k esa y?kq] e/;e vkSj
nh?kZdkfyd leL;kvksa dk lek/kku djus gsrq u;s rFkk
egRoiw.kZ vuqla/kku esa lgk;rk dhA dqy 61 dlksfVZ;eksa esa
262 Hkkxhnkj laLFkk,Wa “kkfey Fkha tks ?kVd&4 dh fofHkUu
xfrfof/k;ksa dks fu’ikfnr djus esa lEc) Fkha vkSj ftUgksaus
vk/kkjHkwr rFkk vUos’k.kdkjh vuqla/kku ij /;ku dsfUnzr

fd;k vkSj “ks’k xfrfof/k;kWa dk;Z&uhfrxr vuqiz;ksx&
mUeq[k FkhaA

ty Hkjko VksysjsUV eDdk esa vtSfod nokc Vksysjsal
dks lEc) djrs gq, vk.kfod Mksesu dh [kkst dh xbZ(
pkoy esa gksE;kstkbft;l Vªkaltsfud ykbuksa dks O;Dr djus
okyh vtSfod nokc izfrfØ;k”khy vks-,l-,Q-ch-ds-1 thu
dks ekbZd ,DlizsLM LVafVax VªsV ds lkFk tksM+ fn;k x;kA
vyx&vyx rjg ls O;Dr 10 izksVhuksa tks yo.krk ds
nokcdks de dj ldrh gSA ekbØks cslhfy;l iqfeyl
,lch 49 ls igpku dh xbZA Qly jksi.k Qlyksa ds
vUrxZr ènk ds fy, ,flM VksysjsaV cSDVhfj;k ds dUlksfVZ;eksa
dh igpku dh xbZ( xUuk] ouLifr] vkSj dikl vk/kkfjr
bZdksflLVeksa ds fy, rkieku rFkk dbZ jklk;fud dhVuk”k
lfg’.kqck;ks&isfDVlk;M dks fu/kkZj.k fd;k x;k( CykLV
jftLVsaV cklerh pkoy ykbUl dk Øe foU;kl fodflr
fd;k x;k( VekVj Qy cksjjdhV gsyhdksosjik vkehZxsjk ls
fudkyh xbZ iwjh yEckbZ dh ,d thu >ker dk Dyksu rS;kj
fd;k x;k vkSj mls ,d= fd;k x;k( rFkk gsyhdksojsIik
vkjehxsjk ls rhu thuksa ds Mh-,l-vkj-,u-,- dks la;ksftr
djus gsrq VekVj ds ikS/kksa dks tSfod :i ls rS;kj fd;k
x;kA vfHk;kaf=d eksuksDyksuy ,UVhcksMh iz;ksx djrs gq, ikS/k
ok;jl ds Rofjr] laosnu”khy vkSj fof”k’V [kkst ds fy,
uSnkfud vkStkj fodflr fd, x,A dSjV fMLdl ij
ykslu usekVksM izkVkbysU;l dkWQh dks lQyrk&iwoZd
loaf/kZr fd;k x;kA blls l̀ftr lwpuk ls Qyksa vkSj ouLifr
¼lfCt;ksa½ Qlyksa esa ^̂ CgkbVQ~yksbẐ ^ ds fo:) izca/ku dk;Zuhfr
fodflr djus esa ;ksxnku feyus dh laHkkouk gSA

dikl esa js”kk fodkl gsrq fof”k’V thuksa fo”ks’kdk irk
yxk;k x;k rFkk Vªkaltsfud ǹf’Vdks.k ds ek/;e ls mudks
fu;ksftr djus dk dk;Z “kq: fd;k x;kA mPp lslkfeu
rRo ds lkFk nks vfHkòf);ksa dk irk pyk( idkus esa csgrj
xq.koRrk ds lkFk CykLV izfrjks/kh thUl okyh cklerh
pkoy dh fdLeksa dk ìFkDdj.k fd;k x;k( uhcw tkrh;
Qyksa esa izFke ckj xqXxy esa vksCyhxsV lsDlqvy Qhesy
ikS/kksa dh la[;k dk irk yxk;k x;k( rFkk tsusok fotuk]
dqdqfel vkSj ,csy&eksdql dh lgh igpku ds fy, eksysdqyj
VSDlksuksfed dht dk ykWx LVsafMax vuqoaf”kd lalk/kuksa dh
izca/ku leL;kvksa dk lek/kku djus gsrq ;qfDr fudkyh xbZA

fofHkUu Ñf’k tyok;q {ks=ksa esa Qwyksa dh [ksrh dks mUur
cukus gsrq isDykscwVªktksy vuqiz;ksx us csekSleh vke dh
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Qly esa 140lsVhxzsM rd de rkieku gksus esa lQyrk
iznf”kZr dhA 70 yk[k bulsDV iztkfr;ksa ls vf/kd ds
yxHkx 1]800 yk[k dYpjksa dh QhYM thu cSad dk vuqj{k.k
fd;k x;kA vkS’k/kh; ewY; {kerk okyh dqN ohM fof”kf’V;ksa
ds of/kZr QkekZdksXuksfLVd Kku izkIr fd;k x;kA Ýs”kokVj
ckbokYot dh 25 ysfeyhMsUl rFkk iSjhfl;k fof”kf’V;ksa dh
iqf’V dh xbZA ukuks&lsywykst dk iz;ksx djrs gq,]
tSofofo/krk okyh la;qDr fQYeksa esa okf.kfT;d egRo ds ,d
vfHkuo mRikn dks fodflr fd;k x;k] oS/krk iznku dh xbZ
vkSj mls ykblsalfn;k x;kA QkLQksjl] esaxfuf”k;e] Qsjl]
ckSjksun vkSj iksVsf”k;e ds ukuks&ikVhZdYl dh ck;ksflUFksfll
ds fy, mi;qDr ekbØks vkxsZfuTe ¼26 Qaxh vkSj 1 cSDVhfj;e½
dk irk yxk;k x;k( vfHkòf) dh xbZ rFkk fodkl fd;k
x;k( ck;ksykthdy rFkk QkLQsV ukuks ikVhZdYl ds lqjf{kr
mRiknu vkSj vuqiz;ksx gsrq izkVksdkyksa dks ekudhd̀r fd;k
x;k( ukuks&Qkbfczy fQylZ ds lkFk ukuks&lYQj]
ukuks&lsY;wykst dks la;ksftr djrs gq, uohu if)r;kaa fodflr
dh xbZ rFkk ty lksY;wcy ukuks&QkewZys”ku cukus ds fy,
,d vfHkuo ukuks&,udsIlwysVsM ^^izksihusc^^ fodflr fd;k
x;kA

lsVsykbV uohxsVj xkbMsM moZjd LizhMj ds lkFk ,d
mUur gkbZ Dyh;jsal eYVh& ;wVhfyVh okgu fodflr fd;k
x;k( rFkk Mh-,l-,l vk/kkfjr ikap-jks cht vkSj moZjd fMªy
fodflr dh xbZA

pkoy vkSj dikl uk”khdhVksa ds fy, iwoZ fu/kkZfjrk
dhV iwoZkuqeku ekWMyksa ds lkFk lekfo’V ,d osCk lefFkZr
fMlhtu liksVZ iz.kkyh ^^Qly dhV Mh-,l-,l^^ fodflr
dh xbZA

pkoy] xsgwWa] eDdk] vjgj rFkk puk ds ekbØks uqfVª;aV
n{k rFkk dYVhobksa dh igpku dh xbZ( fodflr lksVj MkVk
csl ds lkFk b.Mks&xaxsfVd lery vkSj CySd ènk {ks= esa
d̀f’k ikfjfLFkfrdh; mi&{ks= lhek fodflr dh xbZA

Q~ySDlh&dEiksftV jcj pSd ck¡/k izkS|ksfxdh fodflr
dh xbZA ,d Losn”kh Øk;kstsfud elkyk ihlus dh iz.kkyh
fodflr dh xbZA yhph twl vkSj ;yks fQu Vwuk pad tSlh
u’V gksus okyh oLrqvksa ds mPp nokc ifj’dj.k
¼,p-ih-ih-½ gsrq izkS|ksfxdh fodflr dh xbZ( rFkk [kk| ,oa
Hks’kth; m|ksxksa esa vR;f/kd {kerk okyh vksyhxkslkPpsjkbM~l
ds ìFFkdj.k gsrq ,d Økl¶yks fQYVªs”ku iz.kkyh fodflr
dh xbZA

,d oSdfYid lesfdr vkbZlhVh ekWMy-VkWy Ýh
vkbZohvkj,l lfgr ijLij ppkZ dh lwpuk izpkj-izlkj
iz.kkyh] LekVZ Qksu vuqiz;ksx ,oa osc vk/kkfjr Ñf’k-ijke”khZ
iz.kkyh fodflr dh xbZ( bLVkaV MªkbZ bMyh feDl rFkk
feysV <+ksdyk feDl tSls ,Fkfud [kk| inkFkksZa ds fy,
izkS|ksfxdh( rFkk ukfj;y VksM~Mh tSls cksostjstksa dk ekudhdj.k
fd;k x;k rFkk okf.kT;hdj.k ds fy, iznf”kZr fd;k x;k(
vkSj ènk] Qlyksa] ekuoksa] i”kq/ku vkSj eNyh lfgr lEiw.kZ
[kk| J̀a[kykvksa ij ènk esa vR;f/kd vklsZfud ds uqdlkunsg
izHkkoksa ij dkcw ikus ds fy, fofHkUu mik;ksa ij izdk”k Mkyk
x;kA

*efgek* dk TkUe izkIr dj ysus ds vykok] fo”o esa
izFke cNM+k dk ,d DYkksuM HkSal xfjek-AA ds :i esa tUe
gqvk( pkj LVse lsy iztkfr;ksa dks fodflr fd;k x;k vkSj
lajf{kr fd;k x;kA vkxs okf.kfT;d iz;ksx gsrq cksfou
liekZVkst+k ds Øk;ksfiztosZ”ku ds fy, ,DlVsamjksa ds :i esa
nks u, lks;k QkewZys”kuksa dks rS;kj djk;k x;kA Lruiku dh
fofHkUu fLFkfr;ksa ds nkSjku nqX/kxzfUFk ,fiFksfy;y lSYl esa
izksVhu y{k.k ¼ck;ksesdlZ½ fu/kkZfjr fd, x,( lhesu LVs”ku
}kjk ØklczsM lkaMksa dh vLohdk;Zrk muds [kjkc xq.koÙkk ds
oh;Z ls lacaf/kr Fkh( rFkk xHkkZoLFkk ds 34 fnuksa ds ikFkZsuks-
tsusfVd cdjh ds Hkzw.k izkIr fd, x, tks fdlh Hkh i”kq/ku
fof”kf’V;ksa esa ;g lcls igyh fjiksVZ gSA

fyI;kUrj.kh; i”p Lrj ij gksLV isFkkstu bUVj&,D”ku
esa fofu;eu ds cksfou Fku ds jksx ds ìFkd fd, x, igyqvksa
esa lw{e tSfodh; laØe.k ij ,e-vkbZ-vkj-,u-,l- cuke
LVsQkbyksdksdql vkSjs;l ds dkj.k Fku ds jksx ds fy, ubZ
fo”oluh; fpfdRlh; dk;Z&uhfr;ksa dh Hkwfedk( dk
v/;;u fd;k x;kA ;kd vkSj feFkqu dh lHkh 10 Vh-,y-
vkj- dks Øe ls iwjk fd;k x;k( dSVfQ”k] jksgw vkSj “kkdZ
tSlh fofo/k eRL; fof”kf’V;ksa esa Vh-,y-vkj dk fV”kw&Lisf”kfQd
thu ,Dlizs”ku fo”ys’k.k fd;k x;kA i”kqvksa esa fVd&fVd
dh /ofu djus dh vknr ij fu;a=.k djus gsrq nks gcZy
;wdkuk”kh fodflr dh xbZ( isukbfMu rFkk fgLVksu izeksVlZ
ds lkFk ,UVh&lsal dULVªDV dh izksVsfDVo ,Qhf”ka,lh dh
tkWap dh xbZ vkSj OgkbV LikWV fl.Mªkse ok;jl ¼MCY;w ,l-
,l-oh½ ds fo:) izn”kZu fd;k x;kA ioZrh; {ks=ksa esa ok;:ysaV
“khi QqVjksV ds fo:) iw.kZ lsy oSDlhu dk fodkl fd;k
x;kA
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LVsaM vyksu feYd daMfDVfoVh( rkieku] rFkk  Hkkj
ekiu ds fy, ok;jysl lsalj&vk/kkfjr isMksehVj vkSj MkVk
Vªkalfe”ku flLVe fodflr fd, x,A

HkSlksa esa nw/k dh ek=k] olk vkSj izksVhu izfr”krrk ds
fy, izek=kRed VªsV ykWdh dh igpku dh xbZA nw/k esa
dhVuk”kdksa vkSj lanw’kdksa ds vYVªk&Vªsl lkUnz.kksa dh [kkst ds
fy, fpi&vk/kkfjr ckW;ks&lsalj rFkk ekbØks&osy fpi IysVQkeZ
fodflr fd;k x;kA ,d eksckby la;ksftr ;wfj;k ck;kslsalj
¼tks lanwf’kr nw/k ;wfj;k uewuksa dh [kkst djus gsrq nw/k esa
Mh,l,l miyC/k djkrk gS½ vkSj nw/k ds uewuksa esa ;wfj;k ds
vkWu&lkbV [kkst ds fy, dk;kZRed Lo.kZ uSuksikfVZdy
vk/kkfjr lsalj iz.kkfy;ksa dks fodflr fd;k x;kA nw/k esa
fMVtsZaV dh [kkst ds fy, ,d fLVªi vk/kkfjr fof/k rFkk
gkfudkjd cSDVhfj;k dh [kkst ds fy, fodflr izkS|ksfxfd;ksa
dks okf.kfT;d iz;ksx ds fy, LFkkukarfjr fd;k x;kA

thvks,l lfEeJ.k ls eksukslsdsjkbMksa vkSj Mk;lsdsjkbMksa
dh izfØ;k dk ekudhdj.k fd;k x;kA ch- QkbfczlksyosUl
tSls fjdEchusUV thok.kqvksa ds fefJr dYpjksa ds lkFk Lo
thos iz;ksxksa rFkk ,sLV ls /kku vkSj xsagw dh Hkwlh dh ikpuh;rk
esa lq/kkj vk;kA QkbykstsusfVd fo”ys”k.k esa vf/kdrj i”kqvksa
o eosf”k;ksa esa esFkuksfczfocsDVj vkSj esFkkukscSDVhfj;e dh
cgqyrk ikbZ xbZA lHkh MksjusLVhdsVsM i”kqvksa esa fizoksVsyk dks
izeq[k Qkbcj ds :i esa ik;k x;k tks cSDVhfj;k dks fMxzsM
djrk gS( vkSj cSDVhfj;k dks de djus okys nks iksVsaV ukbVªsV
dh igpku dh xbZ rFkk 20 lYQsV vip;d cSDVhfj;k
fo;ksftr fd, x,A

ukWd&Mkmu ,e,lVh,u thu okys ,Ecz;ks izkIr fd,
x, vkSj dks[knk;h cdfj;ksa esa vkxs LFkkukarj.k ds fy, mUgsa
cdjh esa Øk;ks ifjjf{kr fd;k x;kA

vusd ,tsafl;ksa }kjk 15 izkS|ksfxfd;ksa dks igys gh
fodflr fd;k tk pqdk gSA ?kVd us 2013 esa d̀f’k&fuos”kd
lEesyu ds nkSjku 28 izkS|ksfxfd;ksa rFkk 16 ,evks;w@ykblsalksa
¼1-8 djksM+ :i;ksa ds½ dks iznf”kZr fd;kA okf.kfT;d oSY;w ds
dqy 20 mRiknksa dks fodflr fd;k x;k vkSj okf.kfT;d
nksgu ds fy, mPp {kerk okys ¼yhM~l½ vU; 41 mRiknksa dks
Hkh fodflr fd;k x;kA

dUlksfVZ;k us 85 isVsaV vkosnuksa dks Qkby djus dh
lwpuk nh] ftlesa ls 40 dk izdk”ku fd;k tk pqdk gSA nks
varjkZ’Vªh; ¼ihlhVh½ vkosnu ¼,ukykbVs lsalj fpIl vkSj
ekbdksVkWfDlu vuqiz;ksx ds fy, fo”ys’k.k½ Qkby fd, x,

gSa rFkk ,d vkLVªsfy;u “kkWVZ isVsaV ¼,ukykbVs lsalj fpIl ds
fy,½ dks igys gh eatwjh ns nh xbZ gSA

dqy 653 “kks/ki=ksa dks ihvj fjO;w tuZyksa eas izdkf”kr
fd;k tk pqdk gS ftuesa ls 274 “kks/ki=ksa dks ,u-,-,l-,l-
dh 7 ls Hkh vf/kd dh jsfVax feyh gSA foKku ds lhekar {ks=ksa
esa ns”k esa mPpRrj laLFkkuksa@iz;ksx”kkykvksa esa 5754 oSKkfudksa
dks izf”k{k.k fn;k x;k vkSj yxHkx 325 oSKkfudksa dks
fodflr ns”kksa esa mPpRrj izf”k{k.k fn;k x;kA

,u,vkbZih eas i;kZoj.k vkSj lkekftd j{kksik; ¼bZ ,oa
,l½ izca/ku dks fofHkUu mi&;kstukvksa ds rgr mi;qDr :i
ls LFkkfir fd;k x;kA laHkkfor dkcZu izPNknu vkSj mRltZu
vip;u gLr{ksiksa dks leqnk;ksa }kjk p;fur fd;k x;k vkSj
lacaf/kr mi&;kstuk LFkyksa esa mudk vuqlj.k fd;k x;kA
buesa QhYM Lrj ij “kwU; ;k U;wure tqrkbZ] LikWV flapkbZ]
efYpax fufof’V;ksa dk n{krkiw.kZ mi;ksx vkfn( leqnk; Lrj
ij fVEcj dh d̀f’k okfudh vkSj jksi.k] QkeZ Lrj ij /kqavk
jfgr pqYys( lkSj lM+d fctyh dk laLFkkiu] o’kkZty lap;u
,oa laxzg.k bR;kfn rFkk leqnk; }kjk izcaf/kr fo”ks’k iz;kstuh;
okgd “kkfey gSaA

miksRikn ds fuiVku ds dkj.k muds izfrdwy izHkko dks
de djus gsrq vif”k’V ds miksRikn mi;ksx dks izksRlkfgr
fd;k x;k( mnkgj.k ds fy, dqdht+ dks rS;kj djuk] nky
fey m|ksx ds vif”kV ls cuZ( diM+ksa dks lq[kkus ds fy,
flaFksfVd MkbZ dks izfrLFkkfir djus gsrq uspqjy MkbZ dh
laHkkouk dks ryk”kuk( flaFksfVd jax dks izfrLFkkfir djus
gsrq i;kZoj.k & gksyh jax ikoMjksa dk mi;ksx( rfeyukMq esa
25]000 ,dM+] rd Ñf"kokfudh ds lekukarj foLrkj ds ek/;e
ls i;kZoj.k ij ,d ldkjkRed izHkko Mkyuk( vkS|ksfxd
mRiknksa esa fQYVj ds :i esa ckW;ksfMxzsMscy ,oa i;kZoj.k &
fgrS’kh dkW;j fiFk ds lkFk feV~Vh vkSj vU; ekbu okyh
lkefxz;ksa dk izfrLFkkiu( Qly vof”k’Vksa dks [ksrksa esa tykus
ds dkj.k iznw’k.k ls fuiVus gsrq ckW;ksekl vk/kkfjr ikoj
tujs”ku vkSj fo”kkDr dhVuk”kdksa ds mi;ksx de ls de
djus gsrq tSo & dhVuk”kd lfEeJ.kksa dk mi;ksx vkSj
i;kZoj.k rFkk ekuo LokLF; j{kksik;A fofHkUu gLr{ksiksa ds
udkjkRed izHkko dks de djus] vfirq yf{kr {ks= ds
i;kZoj.k ,oa lkekftd lajpuk ij ldkjkRed izHkkoksa dks
vfHkxzfgr djus ds fy, Hkh iz;kl fd, tk jgs gSaA bu
gLr{ksiksa esa % ¼i½ psd ck/kksa ds ek/;e ls o’kkZty lap;u]
xsfc;kWu lajpuk bR;kfn( ty lap;u] laj{k.k vkSj mldk
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n{krkiw.kZ mi;ksx( ¼ii½ ènk ty laj{k.k rFkk Qly mRikndrk
c<+kus gsrq “kwU; tqrkbZ vkSj ystj ls Hkwfe leryu( ¼iii½ ènk
tkap vk/kkfjr flQkfj”k ds ek/;e ls moZjdksa vkSj jklk;fudksa
dk larqfyr mi;ksx( ¼iv½ ènk LokLF; esa lq/kkj ykus gsrq
oehZdEiksLV vkSj dEiksLV dk iz;ksx djrs gq, tSfod [ksrh(
¼v½ d̀f’k &jklk;fudksa ds mi;ksx dks de djus gsrq vkbZih,e
vkSj vkbZ,u,e izkS|ksfxdh dk mi;ksx( ¼vi½ pkoy eNyh
dqDdqV [ksrh iz.kkyh esa dqDdqV Mªkfiax ds ek/;e ls [kkn dh
vkiwfrZ( ¼vii½ ènk vijnu jksdus rFkk vk; c<+kus ds fy,
ckal dk jksi.k( ¼viii½ ènk LokLF; esa lq/kkj gsrq vif”k’V
izca/ku vkSj ¼ix½ tyh; vif’k”V ty g;kflaFk dk uoksUes’kh
tSo&fu;a=.k “kkfey gSaA

lkekftd j{kksik; ds fy, fd, x, dqN iz;klksa esa ¼i½
leqnk; cht cSad dk l‘tu( ¼ii½ dqDdqV dh LFkkuh; uLyksa]
vFkkZr ^dkndukFk^ rFkk NksVs tqxkyh] tSls ^fljksgh^ cdjh
¼ftlls leqnk;ksa dks vkfFkZd ykHk feyrs gSa½ dk izkjaHk( ¼iii½
Qly fofo/khdj.k ds ek/;e ls u;k O;olk; “kq: djus ds
fy, foKkuksa }kjk ^izksM~;wlj daifu;ksâ  dh LFkkiuk( ¼iv½
ykHkizn ,oa la/kkj.kh; d̀f’k ds fy, lesfdr [ksrh iz.kkyh(
rFkk ¼v½ cM+s iSekus ij Lo&lgk;rk lewgksa dk la?khdj.k
¼ftlls fyax l”kDrhdj.k gksrk gS rFkk vk; esa òf) gksrh gS½
“kkfey gSA

tSo&izkS|ksfxdh lacaf/kr mi&;kstukvksa esa thuksa] ,yhy]
VªkafLØI”ku dkjdksa vkSj okgdksa esa nksgu ij v/;;uksa dks
iz;ksx”kkyk rd lhfer j[kk x;k vkSj dUVsUM gfjrx̀g
lqfo/kkvksa dks orZeku tSo lqj{kk lfefr fofu;eu ds vuqlkj
lapkfyr fd;k x;kA ikniksa }kjk ?kjsyw QkLQksjl ds
laof/kZr mi;ksx ds fy, uSuks izkS|ksfxdh ij mi&;kstukvksa esa
rFkk “kq’d ènkvksa esa mPp ueh /kkfjrk esa uSuks&moZjdksa ds
vuqiz;ksxksa esa vuqiz;ksx ij fd, x, ijh{k.kksa ds nkSjku laLrqr
ch&2 lqj{kk Lrj dk vuqlj.k fd;k x;kA i”kqvksa ij
v/;;u laca/kh mi&ifj;kstukvksa esa eqn~nksa ij ifj;kstuk
izfrc)rk vkSj laLFkkfud i”kq uhfrijd lfefr dh Lohd̀fr
ds vuqlkj fopkj fd;k x;k vkSj tgka Hkh bUgsa ykxw fd;k
tkuk Fkk] mUgsa gy fd;k x;kA blh izdkj ls] i”kqfpfdRlk
jksxk.kqewydksa dk lapkyu ,oa fuiVku fn”kk-funsZ”kksa ds vuqlkj
fd;k x;k vkSj ogka dksbZ Hkh i;kZoj.kh; ,oa lkekftd [krjksa
dh laHkkouk ugha FkhA

ifj”kq) [ksrh ls moZjdksa] dhVuk”kdksa rFkk “kkdukf”k;ksa
ds de vuqiz;ksx ds dkj.k ldkjkRed i;kZoj.kh; izHkko

iM+us dh laHkkouk gS vkSj thih,l flLVe ls VªSDVj vkSj
ènk Bksliu ds fy, vipf;r bZa/ku mi;ksx dh laHkkouk,a
gSa( d̀f’k esa uSuks ikfVZdy mi;ksx dh tSo&lqj{kk lqfuf”pr
djus gsrq uSuks&izkS|ksfxdh esa fn”kk-funsZ”kksa vkSj ,lvksih
rS;kj fd, x, vkSj mudk izdk”ku fd;k x;k( pkoy dh
ubZ fdLeksa esa izfrjks/kh thuksa ds ifjfu;kstu ls pkoy dh
Qly ij dhVuk”kd ds Hkkj dks de djus ds ykxr izHkkoh
lk/kuksa dks miyC/k djkus esa lgk;rk feysxh ftlds QyLo:i
i;kZoj.k dks iznwf’kr gksus ls rFkk gkfudkjd dhVuk”kdksa dk
ekuoksa }kjk iz;ksx dks jksdus esa lgk;rk feysxh vkSj doduk”kh
fNM+dko ij fufof’V ykxr de gksxh( izLQqVu izfrjks/kh
pkoy fdLeksa ls izR;sd o’kZ izLQqVu jksx ds dkj.k 50
izfr”kr rd mit uqdlku dks de dj [ksrhgj leqnk; dh
vk; c<+sxhA

,d Lora= ckg~; lykgdkj }kjk ifj.kke ij dsfUnzr
,u-,-vkbZ-ih- dk izHkko ewY;kadu fd;k x;k FkkA lykgdkj
us 25 jkT;ksa esa QSys 65 pqfuank dalksjfV;k dk e/;kof/kd
izHkko ewY;kadu fd;kA

yxHkx 5000 izfrfØ;k nsus okyksa@fgr/kkjdksa] ftuesa
cjkcj ;k nks&frgkbZ daVªksy Fks] rFkk vkfnoklh vkSj efgykvksa
lfgr 90 izfr”kr ls vf/kd fdlku@Jfed@nLrdkj Fks]
dhrqyuk ifj;kstuk ds ̂lkFk^ vkSj ̂ fcuk^ losZ{k.k }kjk fd;k
x;k ¼fo”ys’k.k ds fy,] le; dh deh ds dkj.k dsoy
2]672 uewuksa dk mi;ksx fd;k x;k vkSj uewuksa esa cfgokZfl;ksa
dh Hkh vuqefr nh xbZ½A

;g ik;k x;k fd ?kVd&1 dh mi&ifj;kstukvksa ds
ifj.kkeLo:i lwpuk vk/kkuh rd lexz :i ls csgrj igqap
gqbZ] csgrj n{krk ds fy, vkbZ-lh-Vh- vuqiz;ksx gqvk] izkS|+ksfxfd;ksa
ds m’ek;u ds fy, uoksUes’kh IysVQkeZ dk fodkl gqvk]
blds vykok izkjafHkd mf|erk vkSj okf.kT;dj.k gqvkA
mRiknu ls miHkksx iz.kkyh rd lkexz cy ds lkFk ?kVd&2
ds QyLo:i mRiknu] izlaLdj.k] iSdsftax] QkjoMZ lEidZ
tSls egRoiw.kZ pj.kksa ij dLVksekbTM gLr{ksiksa ds ek/;e ls
ewY; o‘f) J‘a[kyk l̀ǹ<+ gqbZ ftlls Hkkxhnkjksa ds vk; Lrj
esa òf} gqbZ] xzkeh.k m|ksx@dEifu;ksa dk l̀tu gqvk] vU;
ds lkFk xq.koRrk esa lq/kkj gqvkA LFkk;h xzkeh.k vkthfodk
lqj{kk ij dsfUnzr ?kVd&3 ds QyLo:i vk; esa òf) gqbZ]
jkstxkj dk l̀tu gqvk] fdlku lewgksa vkSj Lo;a lgk;rk
lewgksa  dk xBu gqvkA oSKkfud vkSj izkS|ksfxdh; leL;k
lek/kku ds fy, izdk”ku dh xq.koRrk] isVsaV vkosnu vkSj
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vf/kd l{kerkvksa ds lkFk ?kVd&4 ds izHkko d̀f’k foKku ds
vxz.khØeksa esa ewyHkwr vkSj lkefjd vuqla/kku ds vuq:i FksA

?kVd&2 vkSj 3 ds izHkko eq[;r% fdlkuksa dh vk; esa
òf)] fdlkuksa dh mRikndrk vkSj mRiknu esa ò̀f)] Qly
dh l?kurk esa òf) vkfn ds lanHkZ esa FksA  izkS|ksfxdh vkSj
lwpuk izkS|ksfxdh volajpuk ds fodkl ds dkj.k Hkfo’; esa
izkIr gksus okys laHkkO; ykHkksa ds vk/kkj ij ?kVd&1 vkSj 4
ds izHkko dk ewY;kadu fd;k x;k FkkA ;|fi laHkkfor Hkkoh
ykHkksa dh dVkSrh  djus ds i”pkr~ ch-lh-vkj- ¼ykHk ykxr
vuqikr½ vkSj ,u-ih-oh- ¼fuoy orZeku ewY;½ ds lanHkZ esa
?kVd&1 vkSj 4 ds v/khu mi&ifj;kstukvksa ds foRrh; vkSj
vkfFZkd izHkko dk fu/kkZj.k fd;k x;k Fkk] rFkkfi ?kVd&2
vkSj 3 ds v/khu mi&ifj;kstukvksa ds foRrh; ykHk  ykxr
vuqikr vkSj vkfFkZd ykHk ykxr vuqikr izHkko dk fu/kkZj.k
,Q-ch-lh-vkj- ¼foRrh;ykHk ykxr vuqikr½ vkSj ¼vkfFkZd
ykHk  ykxr vuqikr½ ds lanHkZ esa fd;k x;k FkkA

fo”ys’k.k ls Li’V :i ls ;g fofnr gksrk gS fd %
?kVd&1 us 1-65 dk lexz ch-lh-vkj- vkSj ,d ldkjkRed
,u-ih-oh- izkIr fd;k vkSj ldkjkRed ,u-ih-oh- fn[kykrk gS
fd mi&ifj;kstuk,a vkfFkZd vkSj foRrh; ǹf’V ls ykHknk;d
Fkh( ?kVd&2 us lexz :Ik ls 2-05 ,Q-ch-lh-vkj- vkSj 2-07
dk bZ-ch-lh-vkj- izkIr fd;k( ?kVd&3 us lexz :i ls 1-91
dk ,Q-ch-lh-vkj  vkSj 1-67 dk bZ-ch-lh-vkj- izkIr fd;k(
vkSj ?kVd&4 us lexz :i ls 1-73 dk ch-lh-vkj  vkSj
ldkjkRed ,u-ih-oh- izkIr fd;k ftlls irk pyrk gS fd
ewyHkwr vkSj lkefjd vuqla/kku dk;ZØe esa fuos”k djus ds
fy, ;g vkfFkZd :i ls O;ogk;Z gSA

uewuk mi&ifj;kstukvksa ds lEiw.kZ ,u-,-vkbZ-ih- ds
cfgosZ”ku ds vk/kkj ij] vuqekfur lexz ,Q-ch-lh-vkj- 1-81
gS vkSj bZ-ch-lh-vkj- 1-75 gSA vkfFkZd vkSj foRrh; ykHk ds
vfUre Lusi “kkWV] tks lexz :i ls ,u-,-vkbZ-ih- ls izksn~Hkwr
gqvk gS] ds lexz :i ls 40 izfr”kr ds fjVuZ dh vUrfje
nj ds lkFk 13291-10 fefy;u :i;s ds vkjfEHkd fuos”k ij
¼th-bZ-,Q- ?kVd lfgr½ 23]808-81 fefy;u :i;s gksus dk
vuqeku gS( vkSj vftZr ykHk 23]098-74 fefy;u :i;s gS
¼th-bZ-,Q- ?kVd dks NksM+dj½A

,u-,-vkj-,l- esa ftUgsa eq[;/kkjk esa ykuk gS ] muesa ;s
“kkfey gS% laHkkO; Hkkxhnkjksa dh igpku ds ek/;e ls
laizR;;hdj.k vkSj izLrko fodkl( izpkyukRed loaf)Zr
cgqyokn dk dalksjfV;k eksM] lgfØ;k vkSj ewY; lao)Zu

ftldk ,u-,-vkj-,l- dks lqǹ<+ djus esa ;ksxnku gS( ;|fi
izfrLi/khZ foRriks’k.k dk l̀tukRed fopkj vkSj “kh/kz] DokfyVh
la”kks/ku vkSj mRrnk;h vfHk”kklu dk yksd fo”okl vkSj
lqpk: ifj;kstuk izac/ku esa ;ksxnku gksrk gS vkSj blls
leh{kk vkSj vuqeksnu dh izfØ;k iwjh djus esa yxus okyk
le; de gksrk gS( ljdkjh laLFkkuksa] iz;kstu] opuc)rk
vkSj usr̀Ro dh ekStwnxh ds vk/kkj ij fuxfer fudk;ksa vkSj
flfoy lkslkbfV;ksa dks lafonkRed vkSj vuqdwyu eksM esa
“kkfey djds dslksjfV;k esa lkoZtfud futh Hkkxhnkjh
cukuk( fuf/k;ksa ds mi;ksx ds fy, lh-ih-vkbZ- vkSj lh-lh-ih-
vkbZ dks “kfDr nsus ls le; ij dkjZokbZ esa lqfo/kk ds
vfrfjDr vuqla/kku laLFkkuksa esa “kfDr dk fodsUnzhdj.k djuk
vf/kd ikjnf”kZrk ds dkj.k fo”o cSad dh izfØ;k ds ek/;e
ls oLrqvksa] fuekZ.k dk;ksZa vkSj lsokvksa dh [kjhn mi;ksx
le>h xbZ fuf/k dks bl iz;kstu ds fy, l̀ftr ìFkd [kkrs
esa vkWu ykbu vUrfjr djus ds rU= ds lkFk lHkh
mi&ifj;kstukvksa us vf/kd lUrks’k O;Dr fd;k( vkUrfjd
vkSj ckg~; fo”ks’kK nyksa }kjk] rduhdh] foRrh; vkSj volajpuk
dh ǹf’V ls mi&ifj;kstukvksa dh izxfr dh vkof/kd ekuhVfjax
djus ds fy, mi&ifj;kstukvksa esa vR;f/kd lqǹ<+ ra=
cuk;k x;k vkSj ;g dkQh vf/kd mi;ksxh cuk;k x;kA

,u-,-vkbZ-ih- dk eq[; cy ifj;kstuk vof/k ds ckn
ifj;kstuk dk;Zdykiksa dh /kkj.kh;rk dk rU= fodflr
djus ij FkkA ?kVd&1 daalksjfV;k ds vf/kdka”k dk;Zdyki
dks Hkkxhnkj laLFkkuksa dh 12oha ;kstuk esa “kkfey fd;k x;kA
,l-ds-;w-,-,l- Vh&d”ehj esa dslj oSY;w psu mi&ifj;kstuk
dks jk’Vªh; dslj fe”ku ls Lohd̀r 411 djksM+ :0 esa ls
lgk;rk nh tkuh gS( Mh-,l-vkj- esa feysV QwM ij oSY;w psu
mi&ifj;kstuk dks vkbZ-,u—,l-vkbZ-,e-ih- us lgk;rk dhA
lQy oSY;w psu mi&ifj;kstukvksa vkSj Vh-,u-,-;w- Qwyksa
vkSj d̀f’k&okfudh esa /kkj.kh; O;olk; ekWMy rS;kj fd;s
x, gSa vkSj d̀f’k&okfudh mi&ifj;kstukvksa ds v/khu 10
djksM+ :i;s ewY; ds le>kSrk Kkiuksa ij gLrk{kj fd, x,
gS( ,l-ds-;w-,-,l-Vh&d”ehj esa i”ehuk mi&ifj;kstuk ds
dsUnzh; Åu cksMZ ls lgk;rk ds :i esa 10 djksM+ :i;s izkIr
gq, gSaA lh-,l-ds-,p-ih-ds-oh- us lhcdFkkseZ  ij fgekpy
izns”k esa O;kid dk;Z djus ds fy, lgk;rk dh gS vkSj
1]000 djksM+ :i;s ds dqy ctV ds lkFk ikap jkT;ksa ds fy,
lhcdFkkseZ ij ,d oSY;w psu ifj;kstuk ds jk’Vªh; lhcdFkkseZ
fe”ku ds v/khu vkus dh laHkkouk gSA lh-vkbZ-,Q-Vh- esa NksVs
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osykiorhZ vkSj ehBk ty eRL; ij mi&ifj;kstuk dks
dsjy ljdkj ds ekfRL;dh  foHkkx ls vkaf”kd lgk;rk izkIr
gqbZ gSA

?kVd&3 dk eq[; cy ifj;kstuk vof/k ds ckn
ifj;kstuk dk;Zdykiksa dh /kkj.kh;rk dk rU= fodflr
djus ij FkkA bl fn”kk esa fd, x, dqN iz;klksa esa “kkfey
gaS% /kkj.kh;rk fuf/k dk l̀tu] tgka ifj;kstuk ds v/khu
fdlku fo”ks’k dks nh xbZ oLrqvksa vkSj lsokvksa ds fy,
ykHkHkksxh fdlkuksa ds va”knku }kjk ifj;kstuk ds fuorZu ds
ckn dkQh le; esa dk;Zdykiksa dks vkxsc<+k;k tk,xkA lHkh
dalksjfV;k }kjk dqy 7-51 djksM+ :i;s dh /kujkf”k l̀ftr
dh xbZ gSAlaLFkkxr rU= dk fodkl&izR;sd dalksjfV;k esa
lewg vkSj xzke&Lrjh; lfefr;ka xfBr dh xbZ gSa vkSj
ifj;kstuk ds dk;kZUo;u ds nkSjku fodflr vkj-Vh-lh-
@oh-vkj-lh-@vkbZ-Vh- fd;ksLd mUgsa lgk;rk nsuk tkjh
j[ksaxs( iapk;rh jktlaLFkkuksa vkSj blh izdkj dk dk;Z djus
okys foHkkxksa] xSj&ljdkjh laxBuksa rFkk dsoh-ds-ds- lkFk
mRd̀’V lEidZ LFkkfir fd, x, gSa( vkSj vk”kk gS fd mudh
lgk;rk ls ;g dk;ZØe j[kk tk,xk( e/;LFkksa dh Hkwfedk
dks de djus vkSj izkjfEHkd mRiknd dks vf/kdre vkfFkZd
YkkHk fnykus ds fy, ,l-,p-th-@lh-vkbZ-th-@,l-,p-th-
ds QsMjs”ku] ,Qchth vkSj mRiknd lewg cuk, x, gSa(

{kerk fuekZ.k&izpkyu {ks=ksa esa] ;qokvksa dks ^lsok iznkrk^ ds
:i esa izf”kf{kr fd;k x;k gS] vkSj os vius xkaoksa esa jgdj
ubZ izkS|ksfxfd;ksa ds izpkj&izlkj ds fy, ^izkS|ksfxdh ,tsaV^
ds :i esa dk;Z djsaxs( J̀a[kyk dk fuekZ.k&;g vo/kkj.kk
ifj;kstuk ds dk;Z dykiksa dks tkjh j[kus ds fy, O;ogkj
esa ykbZ xbZAdbZ dalksjfV;k us dk;ZØeksa dks tkjh j[kus ds
fy, ^,d yks&,d nkŝ  dh vo/kkj.kk dh uhfr viukbZ gSA

lkeqnkf;d cSad cukuk&dqN mi&ifj;kstukvksa ds
v/khu uoksUes’kh xzke Lrjh; ^okf.kfT;d cSad^ cuk, x, vkSj
mUgsa yksdfiz; fd;k x;k vkSj ;s ifj;kstuk vof/k ds ckn
lgk;rk nsuk tkjh j[ksaxsA ?kVd&3 ds v/khu dalksjfV;k us
vf/kdre ykHk ds fy, jkT; ljdkjksa vkSj vU; laxBuksa ds
lkFk lgfØ;k fodflr djus ds fy, iz;kl fd,A

ch-,l-vkj- ?kVd ds v/khu] dbZ dalksjfV;k us tkjh
j[kus ds fy, ckg~; lgk;rk ekaxh gS ;k  ekax jgs gSa vkSj
Hkkjrh; d̀f’k vuqla/kku ifj’kn ds laLFkkuksa }kjk viuh 12oha
;kstuk esa dqN dk;Zdykiksa dks “kkfey fd;k gSA jcj pSd
MSe] usuks&dhVukf”k;ksa] eYVh&,ukykbV~l tSls dalksjfV;k
nw/k vkSj ty esa v”kqf);ksa@lanw’k.k dk irk yxkus ds fy,
vius vuqla/kku vkSj okf.kfT;d fgrksa ds fy, ifj;kstuk&
mijkar le>kSrk Kkiu djus dh izfØ;k esa gSaA

❏❏❏❏❏
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EXECUTIVE SUMMARY

In the light of fast-changing national and global
agricultural scenario, the transformation of National
Agricultural Research System (NARS) into National
Agricultural Innovation System (NAIS) was attempted
through the implementation of National Agricultural
Innovation Project (NAIP) by the Indian Council of
Agricultural Research (ICAR) with World Bank (WB)
support.

The NAIP was jointly funded by the WB (Credit
nos. 41610 and 41620) and the Government of India
(Plan funds). The total cost of the Project was USD
250 million, out of which the approved credit amount
from the WB was USD 200 million. The Government
of India share was USD 50 million. The Project also
received a grant of USD 7.34 million for sustainable
land ecosystem management (SLEM) sub-projects
under the Global Environment Facility (GEF)
programme of the WB. The NAIP was approved on
April 18, 2006, with an effective date of September 18,
2006 for implementation. After the completion of
extension period, it was closed on June 30, 2014.

The overall objective of NAIP was to facilitate an
accelerated and sustainable transformation of the
Indian agriculture from self-sufficiency to market-
orientation, so that it could support poverty alleviation
and income generation through collaborative
development and application of agricultural
innovations by the public organizations in partnership
with private sector, NGOs, farmers’ groups, and other
stakeholders.

The NAIP mainly addressed challenges of
strengthening institutional capacity in the NARS;
improving coordination among institutions within and
outside the NARS to bring about pluralism; and
promoting partnerships among the national and state
agricultural R&D institutions, private sector and the
civil society organizations including NGOs and
farmers’ groups in Consortia mode to speed up the
transition to a more competitive agricultural sector.

The specific objectives of NAIP were
operationalized through four different components  - i)
“ICAR as the catalyzing agent for management of
change in the Indian NARS” (Component-1), aimed at
bringing in organizational changes in the NARS;  ii)
“Research on production to consumption systems”
(Component-2), ; iii) “Research on sustainable rural

livelihood security” (Component-3), which
emphasized on research (on farm) for improving and
developing the most suitable farming systems and
allied off-farm activities in the less favourable
environments, regions and groups so that livelihood
of the rural poor was improved through assured food,
nutrition, employment and income; and iv) “Basic and
strategic research in frontier areas of agricultural
science” (Component-4), aimed at making
investments in basic and strategic research in frontier
areas of agricultural science in order to sustain their
flow especially when knowledge has become a global
commodity. In addition, three sub-projects under
component-3 were also funded by the Global
Environment Facility (GEF) programme of The WB.

Under each of the four components, a number of
sub-components / themes were identified through a
widespread stakeholder consultative process to serve
as thrust areas for implementing various sub-projects.
Accordingly, five thrust areas under component-1,
eight under component-2, seven under component-3
and ten under component-4 were identified and a
number of sub-projects were implemented under
each one of them.

The NAIP was implemented in a decentralized
manner. A frequent and intensive interaction with a
broad array of NARS partners, clients and other
stakeholders including the private sector was ensured
ever since the Project was in the conceptual stage,
and all through its implementation phase. Towards
ensuring smooth and effective implementation of the
project, various committees were formed at the
national and sub-project/consortium levels.

As envisaged in the Project Implementation Plan
(PIP) document, a Project Implementation Unit (PIU)
was created at the ICAR headquarters to act as the
secretariat for executing the NAIP. It was made
responsible for the overall coordination and facilitation
of implementation of the entire NAIP under the
direction and supervision of the Project Management
Committee (PMC). The PIU was headed by the
National Director (ND) who was ably supported by
four National Coordinators, one each for the four
components of NAIP. While activities related to the
finance and administration including procurement
were taken care by a Director and a Deputy/Under
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Secretary, respectively, other functions were handled
by the specialists attached to the PIU or as
consultants.

Overall management of the sub-project activities
rested with the Consortium Principal Investigator
(CPI) at the Lead Institution and the Consortium Co-
principal Investigators (CCPIs) at the partnering
Institutions. The success of NAIP sub-projects could
also be attributed to the empowerment of CPIs and
CCPIs. This helped not only in efficient management
of fund but also helped in maintaining timeliness of
technical programme. Delegation of powers to CIC
and CAC also helped in close monitoring and making
need-based mid-course corrections in the approved
programme.

The majority of sub-projects under component-1
were identified and awarded in sponsorship mode
primarily to ICAR Institutes and Agricultural
Universities in view of the component’s relevance to
the NARS. On the other hand, all the sub-projects
under components- 2 and 4 and majority of the sub-
projects under component-3 were awarded through a
two-stage competition process under the Competitive
Grants Scheme (CGS).

The proposals submitted by the consortia under
all the Components were rigorously screened by the
specially constituted Expert Committees and the
potential ones were forwarded to the concerned TAGs
in the case of components- 2, 3 and 4, and to the
O&MAG for component-1 for further review and
suggest modifications wherever required. Some of
the TAG Members were also included in the Expert
Committees in the review process so as to avoid
delay in review. Invariably, the CPIs were asked to
make presentations of their proposals before the
concerned Advisory Groups. In addition, the Advisory
Groups also made site visits to their institutions to
verify the information provided in the proposals.
The accepted proposals were then forwarded by
the concerned Advisory Groups with their
recommendations to the O&MPC in the case of
component-1, and to the RPC in the case of
components- 2, 3 and 4 for final approval. Those
proposals costing more than Rs. 10 crores from any of
the four components were forwarded to the PMC for
approval.

In the NAIP as a whole, nearly 17 per cent of the
CNs submitted by various Consortia got short-listed
for FP development; and around 80 per cent of the
FPs received by the PIU were finally approved by the

concerned high level committees for implementation.
On an average, it took 10 months to complete the
process. In all, 203 sub-projects (including 3 GEF
sub-projects) with 203 consortia leaders and 653
consortia partners were approved. One of the key
innovations of NAIP was to bring pluralism to the
system.

While the public sector institutions, both within
and outside the NARS, participated in all the
components significantly, the private sector in
component-2 and the NGOs in component-3 made
noteworthy contributions in building PPP for effective
implementation of NAIP. Component-4 had the
maximum number of sub-projects (61), followed by
component-1 (55), component-2 (51) and
component-3 (36).

A common set of rules and guidelines were
prepared and adopted for all the consortia to ensure
appropriate financial management. Capacity building
of Finance Officers of all the approved consortia was
done for better understanding of financial procedures
of NAIP and the WB. The PIU-Finance Unit, headed
by Director (Finance), was responsible for the overall
financial management of the NAIP including the
estimation of fund requirements for different
purposes, timely disbursement of funds, maintenance
of proper accounting and audit, establishment of
separate bank accounts, and ensuring timely receipt
of bank reconciliation statements by / from each
implementing agency.

The fund for the project was budgeted in the
DARE/ICAR’s Plan budget including counterpart
funds of 20 per cent (50 million USD), as an
identifiable single-head budget item each year. The 1st

release was made after the receipt of annual
statement of expenditure (SoE) from the consortia
partners. The 2nd release was made after the Audit
Utilization Certificate (AUC) was received and
expenditure of the first two quarters was assessed to
be adequate. The procurement under NAIP was in a
decentralised mode and was carried out by the
consortia/ consortia partners based on sanctions
made under their sub-projects. The procurement
consultant guided and assisted the consortia in
procurement of goods/ equipment and consultancy
services by vetting the proposals, bid documents,
liaise with WB and also performed sample
procurement audit of consortia partners. Since most
of the consortia were not familiar with the procurement
procedures under the WB financed projects, the
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procurement consultant imparted training for capacity
building of implementing agencies on procurement
procedures and guidelines.

The NAIP implementing agencies were highly
satisfied with the procurement under the project. They
have shown high acceptability of these procedures for
procurement in their organizations. Almost all the
consortia could handle procurement through
shopping and NCB. While many consortia like NDRI,
IARI, NBPGR, CIRCOT, IVRI and other major
Institutes at Hyderabad, Bangalore, etc. were well
trained to handle procurement through ICB, some of
the other consortia under Institutes like IASRI were
also well trained to take up procurement of IT system
independently to some extent.

Adequate grievance redress mechanism was put
in place and necessary guidance was issued to all the
consortia. The NC (component -3) was identified as a
Nodal Officer. The Under Secretary was the contact
point person. All complaints were addressed on
priority. To monitor the progress, a complaint register
was maintained at the PIU, procurement cell.

The project design included appropriate
indicators for monitoring the progress and
achievement of the PDO. A number of specialists
were responsible for the overall M&E effort within the
project and vis-à-vis Partners, as well as for providing
timely and relevant information to the NAIP
management team and stakeholders.  A professional
M&E consultant firm (M/s CES Pvt. Ltd.) was hired in
May 2007 for the entire project period to assist the
PIU. To facilitate M&E task, a user-friendly ‘M&E
Manual’ was prepared by the M&E consultants.

The overall objective of the component 1 was to
build critical capacity for providing support to other
components of the NAIP in particular, and to
strengthen the NARS in general. Towards improving
the system-wide efficiency, effectiveness and
productivity, the major objective of the component
were addressed through five sub-components viz.,
Information, Communication and Dissemination
System (ICDS); Business Planning and Development
(BPD); Learning and Capacity Building (L&CB);
Policy, Gender Analysis and Visioning (PGAV); and
Remodeling Financial and Procurement Systems
(RFPS).

A dedicated portal on e-Courses covering all the
seven disciplines was made available at http://
ecourses.iasri.res.in; for open and distance learning,
500 RLOs under five themes were developed; a

database of metadata and abstracts of about 7,627
dissertations and more than 6,000 dissertations
having full text was created and made available
online; a digital library, e-Granth by connecting 37
libraries of the NARS at IARI was created; about
3,490 journals could be accessed in CeRA, which is
now the most sought after on-line platform by
scientists/teachers in the NARS for literature search;
the e-Publishing (EPKSAR) portal developed in the
project has made significant impact on the publishing
process and manuscript management of research
journals; the Agricultural Knowledge Management
(AKM) consortium developed an agricultural
knowledge management portal available at http://
www.agropedia.iitk.ac.in; farmer-specific agriculture
advisory call centre was developed with an interactive
voice response system; The ADDSIAR established at
the DKMA is committed to promote ICT driven
technology and information dissemination system;
The RKMP portal developed is the most
comprehensive and one stop shop source for
information on rice; the first supercomputing hub for
Indian agriculture called ASHOKA was established at
the IASRI;  a state-of-the-art infrastructure facility for
conducting online examination of ARS/NET of ASRB
was created; a DSS was developed to address the
low crop yield in saline environments and improve the
rural livelihoods holistically by deploying innovations
in Geo-IT and resource management technologies;
and the capacity of ICAR to develop information in
different media was strengthened with a focus to
develop an overall interactive and effective
communication system in seven languages for various
stakeholders by using appropriate media vehicles.

A total of 22 BPD Units set up in five SAUs and 17
ICAR Institutes to promote agri-business through
technology commercialization, as well as to nurture
innovations in the agricultural sector have
commercialized 331 odd agro-technologies, provided
pilot level production facilities to the start-up
entrepreneurs, incubated many innovative ideas to
develop into proto-types; facilitated filing more than
200 patent applications and incubated 1,218
entrepreneurs/ agri-based start-ups, out of which 91
ventures have successfully graduated.

A number of capacity building activities were
taken up. Nine hundred and four scientists from the
NARS underwent domestic and overseas training;
over 3200 scientists and faculty from the NARS were
trained through 130 MDPs, developed a roadmap and



NAIP COMPONENTS FINAL REPORT

xlix

strategy to institutionalize the practice of e-learning
using open source technologies relevant for the
NARS; enhanced the capacity for GIS applications in
agricultural research and management, and ICTs use
by rural women; a number of case studies on
organizational change, agricultural supply chains,
rural livelihoods assessment, and technology delivery
models were made;

Commodity market outlook models for major
grains and oilseeds were developed; a format for
strengthening the PME Cells in the SAUs and ICAR
Institutes was developed and implemented in ICAR to
integrate them into the mainstream for effective
prioritization; a “SMART-CDM” approach was
developed and implemented to achieve carbon
sequestration through adaptation and mitigation
activities at the household, farm, landscape, and
community levels; a database model for knowledge
mapping of nanotechnology in agriculture was
developed; higher income of the adopters of market
advisory compared to the non-adopters revealed its
importance and utility; the PIU-Procurement Unit
facilitated the process through training (1492 persons
trained at 34 locations),and in preparing the
procurement manual and simplifying the purchase
procedure; the software of ICAR-ERP was developed
using Oracle ERP to facilitate efficient and effective
planning and management of resources, and was
made available at URL: http://icarerp.iasri.res.in; as
part of the capacity building exercise for ERP
implementation, the IBM and IASRI team organized
training programmes at major ICAR Institutes and
those located in Delhi, and carried out sensitization
workshops and they sensitized 240 personnel for
MIS/FMS implementation along with detailed
discussion on data digitization templates;

The objective of establishing market-oriented
collaborative research alliances for sustainable
improvement of selected agricultural production to
consumption systems (value chains) aiming at higher
returns to farmers, processors and others in the chain
was addressed in component 2 through 8 sub-
components viz., agro processing; export promotion;
food security and income augmentation; food security
and income augmentation/agro processing; income
augmentation and employment generation; income
augmentation and employment generation /
processing; income augmentation and employment
generation / resource use efficiency; and resource
use efficiency. A total of 51 sub-projects were

approved and implemented on value chains of
agricultural produce like cereals, fruits, vegetables,
flowers, meat, fish, dairy foods, bio-colours,
neutraceuticals, bio-energy, etc. through 28 ICAR
Institutes, 22 SAUs, 38 private industries and 29
NGOs.

Two feed processing units for the production of
“Complete feed” from crop residues, and one Model
slaughter house for clean meat production from
sheep were established; integrated crop production
technologies for coconut in 250 ha area covering 534
farmers organized under 10 CBOs and one SHG unit
was established for the mass production of
Trichoderma - a bio-control agent marketed as
‘Ethiran’, and a pollution-free carbonization plant was
fabricated to produce charcoal from coconut shell; a
small-scale lac processing unit was established at the
IINRG Research Farm; supply of improved linseed
varieties (PKV NL260) and package of practices with
buy-back guarantee at five per cent incentive on
market rate resulted in substantial increase in linseed
productivity and production, and innovative
approaches to resource high grade omega-3 fatty
acid from linseed was successfully demonstrated;
micro-tubers and micro-plants of potato were
produced in vitro and were planted under insect proof
net house for the production of mini-tubers, and
potato hybrid HT/03-704 and Kufri Himsona were
found suitable in organoleptic test and quality
attributes for baby potatoes; tomato varieties rich in
lycopene content were developed, and simple and
cost-effective processes were developed for the
extraction, purification, analysis and quality control of
a number of natural colorants like Anthocyanin from
black carrot and jamun juice, capsanthin from
paprika,  Lycopene concentrate from fresh tomato
and/or tomato paste, and Phycocyanins from
Spirulina biomass; production technology of
chrysanthemum for year-round cultivation and that of
parthenocarpic cucumber and capsicum under
insect-proof net houses for semi-arid conditions were
developed and standardized; GAPs for high
productivity of tomato were standardized; hybrid
Vaibhav and several genotypes were found suitable
for higher yield and processing qualities; and the
model of “Collaborative Farming Holistic Services”
helped in direct marketing of tomato to the industry.

Pollution preventing system for drum roasting
cashew processing units and non-thermal technology
for raw cashew cutting and peeling and a portable
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moisture meter and a low-cost method for the
extraction of anacardic acid from the cashew shell
were developed; table top paddle operated NAIP
charkha was fabricated and distributed to beneficiary
spinners; improvised warping systems were installed
on community basis, and quality standards for
pashmina shawl were developed; precision
production technology was standardized for jasmine,
African marigold and carnation, an export packaging
technology for jasmine flowers was developed; and
the Tamil Nadu Flower Growers’ association was
linked with jasmine exporters; A new ginger HYV
“Suprabha” was introduced; evaporative cool
chambers were promoted for the storage of seed
ginger, on-farm ginger washer and peeler was
developed to reduce the drudgery and time of
processing, and market; soil test-based fertilization
and eco-friendly fly traps were promoted for quality
mango and guava production, and six Mango and four
Guava Growers Associations were formed and linked
to processors, traders and exporters: increased
awareness on deep sea high value yellow fin tuna in
the Lakshadweep Island; introduced improved fishing
method like pablo boats for tuna longline fishing, and
improved masmin production method to reduce the
hazardous benzopyrene content and increase the
consumer acceptability was developed; and a
commercial fishing trawler MV Titanic, of >20 m
overall length was modified for commercial squid
jigging operations, and three ready-to-cook and three
ready-to-eat products were developed, branded and
test marketed successfully.

Incorporation of herbs Phyllanthus niruri,
bacterium Bacillus subtilis, and Aloe vera in diet
resulted in better growth performance in murrel
fingerlings; biodegradable artificial substrates
technology was demonstrated to increase the carp
growth; simple monoclonal antibody based diagnostic
kit was developed; commercial food products were
developed by utilizing the milling industry by-products
to improve the market value of rice and the pulse and
ten standard Indian subcontinent food formulae were
developed; a multichannel AVG filleting machine was
designed and developed to simultaneously separate
three distinct layers of Aloe vera leaf, and Aloe-based
fruit juices from amla, mango and pineapple were
prepared; value-added products based on the 2-
octanol like phthalate, maleate, fumarate, sebacate,
adipate, and benzoate were developed, and process
for the extraction of ricin-free protein from castor cake

was developed; a specialty corn (QPM) was
introduced for the production of maize value-added
products; an initiative was made to create a post-
production supply chain link, and value-added maize-
based feeds were developed and tested to provide
balanced nutrition to the animals; primary processing
line for processing of pearl millet and barley was
developed and technology for pearl millet and barley
lassi with novel starter bacteria having amylolytic,
proteolytic and phytase activity was developed; an
effective module for the control of bacterial blight
disease in pomegranate was developed, value
addition to the unmarketable fruits was made through
the production of quality wine; and a pomegranate
juice and concentrate processing unit was
established; ten landraces of seabuckthorn were
identified and conserved in the gene bank, and
methodologies for the preparation of value-added
seabuckthorn food products along with their storage
and packaging technologies were standardized; tools
for safe harvesting of under-utilized fruits designed
and fabricated, and value-added products were
developed; a honey harvest kit was developed for
sustainable honey harvest from cliff, rural honey
processing industries were established, and census
of wild bee colonies and documentation of wild bee
flora was carried out, and pollen bank for 200 bee
floral species was created; and primary processing
and secondary processing methods in  sorghum were
developed and fine-tuned and came out with good
quality products that were superior to rice products
and on par with wheat-based products, and massive
awareness was created on sorghum as health and
nutria food through road shows in Hyderabad and in
exhibitions by imparting awareness of sorghum to
across 40,000 consumers through fabricated Jowar
Rath.

Processing technologies such as dyeing cotton,
silk and banana fibre with natural dyes and eco-
powders and eco-paints were developed and a
natural dye incubation centre was established; pre-
fabricated instant grass carpet was developed using
biodegradable backing cloth made of jute and
coconut fibre, formulation for the treatment of unretted
coconut fibre by common chemicals to make it softer
for better handling was developed, and a novel fibre
defibreing machine was designed, developed and
fabricated especially for the green husk; short rotation
industrial wood agroforestry was demonstrated, low-
cost clonal technology and mini-clonal technology
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were developed for casuarina, and semi-mechanized
harvesting system was introduced; and a durable,
lighter, safe, hygienic, and easy-to-maintain FRP boat
design was introduced for reservoir fishing,"Speed-
Rpm-Fuel Card” was created to operate fishing boats
optimally to achieve fuel efficiency, and an innovative
light weight and portable women-friendly fresh fish
vending stations were fabricated and deployed.

Mechanized community milking practices were
introduced, incorporation of probiotics in yoghurt
using micro-encapsulation technology was
developed, a novel milk bio-beverage named
Biofevita was developed, and Oxo-biodegradable
cups and sachets were developed for packaging of
milk and milk products; Patchouli was newly
introduced in Chitradurga district of Karnataka, and a
pilot scale steam distillation unit was installed; and
technology for the production of Prosopis juliflora pod
based feed block was perfected,  and the process
technology for Prosopis juliflora pod based syrup, fine
flour and fiber were also standardized.

Village based Decentralized Crushing Unit
(DCU) was developed and operationalized
successfully for syrup and fodder production from
sweet sorghum, and technology for enhancing the
shelf-life of juice was developed; an innovative
integrated approach using aquaculture and sub-
surface drainage system was developed to reclaim
recently abandoned and low productive sugarcane
fields; processes for scouring, bleaching, coating,
chemical treatment, printing and pigmentation of
fabric made from banana fibre yarn were
standardized, a process was standardized for
preparing pulp from the banana fibre and scutcher
and their quality was evaluated, and the use of
enriched sap as organic liquid fertilizer was promoted;
through embryo cloning technique, a cloned goat
“Noori” was produced; and six pure lines of Kalajeera
landrace of rice having > 19 per cent AC were
identified in Orissa, and twelve community threshing
yard, two community storage go-down, five village
seed-grain bank, and one central go-down were
established and managed by the farming
communities.

Briquette based gasifier was evaluated with
mixed briquette of soybean and pigeon pea and the
power generated was used to run the briquetting plant
and dhal mill, and there was noticeable reduction in
field burning of straw in the nearby areas around the
briquetting plant and power plant; four value-added

botanical formulations (Melia - 2, Eupatorium - 2) and
two formulations of Trichoderma were selected,
validated and finalized forcommercial exploitation.

In all, 51 Private Industries and 18 NGOs
participated in various consortia under this
component. In all, 305 technologies (131 production
and 174 processing technologies) were developed
under this component. Maximum numbers of
technologies were developed. A total of 58 small and
medium enterprises were established to ensure
processing and value addition in the long run, and
together they did a business worth R158 million during
the Project period.

The research activities under this component
resulted in 34 patents, out of which 27 were from
horticulture. Export of jasmine to Dubai increased
from 600 to 900 kg/day and the net profit to the
stakeholder increased from R2,250 to 9,250 /day. In
dry flowers, the value of export increased from R43 to
95 million.

Under component 3, 33 sub-projects were
approved and implemented in 91 disadvantaged
districts including 20 with tribal population more than
50 per cent. Besides these, three sub-projects
covering eleven districts were approved and
implemented under GEF funding. The consortium
partners under the component sub-projects
included 39 ICAR Institutes, 43 SAUs, 66 NGOs and
35 other organizations. Under these sub-projects,
sustainable models based on integrated farming
system (IFS) approach were developed for the
livelihood security of vulnerable groups, particularly
landless people, marginal and small farmers.

A cost-effective and portable “Ramakant nadi
kund”, a circular structure of iron with both ends open
and holes on the sides that could be sunk in the sand
of dry riverbed to lift water through pump sets without
getting the foot valve choked was developed for
irrigation of rabi crops in Dumka and Jamtara districts;
pitcher irrigation method was demonstrated in
orchards for judicious use of water; intervention on
pipeline networking and social engineering for
participatory management by farmers with and
without bore wells towards sustainable use of
groundwater was undertaken; over 30 defunct open
wells were recharged by diverting the runoff from a
nearby water way and the four ponds dug for storing
water helped in recharging the bore wells; by the
introduction of contour trenching in Karwadi-
Nandapur watershed, rainwater was harvested which
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led to increase in groundwater table along with
conservation of soil in the trenches; in the Bastar
region, construction of soil conservation and
rainwater harvesting structures not only saved rice
from drought but also helped in groundwater
recharging; a low-cost indigenous gravity operated
drip systems in badi farming condition was
developed; watershed-based farming system
modules, use of plastic delivery pipes and diesel
pumps in the Sonebhadra and Mirzapur districts led to
increase in the water table and net irrigated area;
water resource development efforts made in the NEH
regions include terracing and construction of
rainwater harvesting structures like low-cost modified
Thai Jar to store water; farmers in the Mewat area
were motivated to shift from flood irrigation to the
potential micro irrigation system combined with
mulching with crop residues to improve the water use
efficiency and move towards more intensive
agriculture by growing vegetables like tomato; in NW
Himalayas, construction of staggered contour
trenches and check dams were promoted to conserve
water; and among the land and soil management
efforts promoted, zero tillage practice, establishment
of community-based vermicompost and biogas units,
and most importantly the use of CSR-BIO to raise
commercial crops in sodic soils were most effective.

Introduction of improved varieties and hybrids of
maize in the uplands of Bastar and Jhum lands of
Nagaland, and in the backward districts of Gujarat,
Madhya Pradesh and Rajasthan; rice HYVs in the
NEH region, Purulia district of West Bengal and
Wayanad district of Kerala; green gram and black
gram HYVs in West Bengal; groundnut HYVs in the
NEH region and West Bengal; sesame HYVs in Uttar
Pradesh; soybean HYVs in Madhya Pradesh;
mustard Hybrid in the NEH region; and linseed HYVs
in Maharashtra; SRI method of rice cultivation in West
Bengal; dry line sowing of paddy in Uttar Pradesh;
transplanting of redgram in Bidar; and zero tillage for
mustard in the NEH region; cropping system/ crop
diversification viz., intercropping maize with pigeon
pea and soybean in Uttar Pradesh and with common
bean and turmeric in Mizoram; rice monocropping to
multicropping with wheat, maize, pulses and oilseeds
in Uttar Pradesh; and groundnut monocropping  to
multicropping with cotton in Karnataka; and four seed
societies were created and 22 more came up on their
own initiative, under the guidance of project
personnel; seven agribusiness producer companies

were formed in Rajasthan, West Bengal and Madhya
Pradesh.

Organic cultivation of ginger and turmeric was
promoted in the NEH region; and Organic farming
certification was done for ginger, turmeric, green
pepper, black pepper and coffee with vermicompost,
vermiwash and fortified compost in Wayanad district
of Kerala.

Besides promoting INM and IDPM technologies
for growing onion, two Onion Growers Associations
were formed in Chitradurga districts; hybrid cultivation
of vegetables like okra and chilli in Rajasthan, and
potato and tomato in NEH regions was promoted;
CSR-BIO formulation increased the profitability of
banana and tomato in Barabanki district; intervention
on river bank watermelon cultivation had high impact;
tuber-based farming system with crops like potato,
yam, sweet potato, etc. met with great success in
Bihar and Orissa; a modified indigenous gravity
operated drip irrigation system was introduced
successfully under homestead garden (badi) farming
condition in Chhattisgarh; an innovative irrigation
technique using waste glucose bottles for vegetable
cultivation was developed in tribal dominated Jhabua
district; and a low-cost multi-tier horticulture system
under homestead-based production technology
became popular in North Bengal and Bihar.

Rural poultry production was introduced across
all the clusters for alleviation of poverty for all
categories of farmers in West Bengal; conservation
and strengthening of local high value poultry race
‘Kadaknath’ in Jhabua district was done; promotion of
‘Nirbheek’ poultry was a success in the backward
districts of Rajasthan; promotion of backyard poultry
through improved brooding and feeding management
was successful in Kumaun region; and introduction of
backyard poultry & duck system contributed to the
livelihood security in Jharkhand.

The ‘Goat Bank’ approach with the objective of
breed improvement of the local non-descript goats
with pure Osmanabadi goats was adopted for
sustainability in Maharashtra; introduction of Barbari
and Sirohi breeds to improve the existing non-descript
goats in Raebareli and Barabanki was a success;
improvement of local non-descript goats with pure
breeds like Sirohi in Rajasthan and Bundelkhand,
Osmanabadi in Karnataka and Beetal in Jharkhand
was taken up; integrated goat + vegetable /
floriculture / millet farming system was demonstrated
in Tamil Nadu; and the demonstration unit established



NAIP COMPONENTS FINAL REPORT

liii

created awareness about goat rearing as an alternate
livelihood option in the NEH region; improvement of
non-descript local pigs through introduction of
improved germ plasm like Hampshire was found to be
economically viable in Jharkhand and NEH region.

A highly effective, economical and easy to adopt
technology to prevent and treat clinical and sub-
clinical mastitis was developed and commercialized;
a new formulation to stimulate the development of
follicular and corpus luteum (CL) was developed; a
value chain on cattle development starting from
production to sale was demonstrated in backward
districts of Maharashtra; to conserve the valuable
local Deoni breed of cattle and crossbreeding of non-
descript cattle and dairy animals, four cluster-level
community-managed AI centres were established in
Bidar district; the supplementation of urea molasses
multi-nutrient blocks (UMMB) in the diet proved a
boon for the animals in Kandi belt of Punjab; and for
small dairy farms, the technique for low-cost silage
production in polybags and plastic drums was
successfully demonstrated in Chitradurga district.

Ornamental fishery was promoted as a viable
option for additional income generation through
women members; induced carp breeding through
installation of FRP hatchery unit, semi-intensive carp
poly culture in ponds, ornamental fish culture through
FRP production unit in PPP mode, seed rearing and
integrated carp with duck farming were introduced as
income generation activities; a well-designed
processing unit for pre-processing, packaging and
value addition was established and hands-on
experiential trainings on fish processing and
preparation of products like pickle, chakli, papad,
cutlet, etc. were imparted to tribal groups; IFS models,
makhana +  fish singhara system in Bihar,
aquaculture + horticulture and pig + fish systems in
NEH regions, aquaculture + agriculture + horticulture,
pig + fish + horticulture, poultry + aquaculture +
horticulture, and dairy + fish + horticulture systems in
Assam, rice + fish + poultry system in Tamil Nadu, and
rice + fish + vegetable system in Sikkim was
promoted to improve the livelihood and nutritional
security of people; and v) Integrated fish + vegetable
system in polytanks was promoted to improve income
and nutritional status in Champawat district in
Uttarakhand.

Farm mechanization and post-harvest
technology were successfully demonstrated for
livelihood improvement by various consortia. Village

level artisans for fabrication and repair of farm
machines and service providers for operating
machinery like laser levelers were developed. A
custom hiring centre was established by the OUAT to
ensure the availability of machines for farm
operations. Improved hand tools were provided,
particularly to rural women, for drudgery reduction in
day-to-day activities. These tools helped in improving
the work efficiency by 10-30 per cent.

A women SHG was formed in Bidar district for
livelihood improvement through the establishment of
a rural agro processing centre; Areca leaf plate
making enterprise was promoted in Chitradurga
district; three mobile starch extraction machines were
installed in the project clusters in Orissa for starch
extraction from arrowroot tubers; machines for
making plates from the sal leaves were introduced in
the Godda district; the AFPRO introduced 19 rice mills
in Dhemaji district of Assam for primary processing of
rice; primary processing and trade of tamarind was
promoted in the Bastar region; a turmeric processing
unit was established in Mizoram to boost value
addition in turmeric; curing of large cardamom in the
ICRI and improved bhatti was promoted in North
Sikkim; bamboo craft was promoted as a viable option
for enhanced livelihood in the Godda district where a
large quantity of forest-based bamboo was available;
storage bins were introduced by several consortia in
Assam and Rajasthan for the storage of grain and
seed; tasar sericulture was introduced in ST
dominated Gadchiroli district to generate employment
opportunities at the local level; lac cultivation in palas
and ber trees for livelihood improvement was
demonstrated in Jharkhand and Madhya Pradesh;
income generation through rope making was
successfully introduced in Punjab by providing
women-friendly foot-operated rope making machines;
value addition in jackfruit was promoted by making
pickles for commercializing it as ‘Yogini’; being a low-
cost and short-duration enterprise, oyster mushroom
cultivation was promoted for the upliftment of rural
livelihood in Orissa, Himachal Pradesh and
Uttarakhand.

The GEF sub-project focused efforts to reduce
soil and water salinity through different land shaping
and rainwater harvesting techniques. This facilitated
improved crop productivity and diversification for
enhanced income. The second sub-project focused
on conserving landraces, animal and fish genetic
resources in three different agro-climatic regions. The
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third sub-project focused on adaptation to climate
change in flood-prone and drought-prone areas.
Under these three sub-projects, more than 8,000 ha
area was brought under land management practices,
and 17,702 farmers and 16,200 fishermen adopted
coping mechanism for climatic variability and change.

The BSR component supported novel and
cutting-edge research to address the near, medium
and long-term problems of Indian agriculture. A total of
61 consortia comprising 262 partner Institutions were
involved in executing various activities of the
component- 4 were focused on basic and exploratory
research and the rest were strategic / application-
oriented.

Molecular domain involving abiotic stress
tolerance in water-logging tolerant maize was
discovered; homozygous transgenic lines expressing
abiotic stress responsive OsFBK1 gene tagged with
myc gene expressed stunting trait in rice; ten
differentially expressed proteins that might impart
tolerance to salinity stress were identified from the
microbe Bacillus pumilus SB49; consortia of acid
tolerant bacteria were identified for soils under
plantation crops; temperature and multiple chemical
insecticide tolerant bio-pesticides for sugarcane,
vegetable, and cotton-based ecosystems were
identified; an array of blast resistant basmati rice lines
were developed; a full length gene jhamt derived from
the tomato fruit borer pest Helicoverpa armigera was
cloned and mobilized, and tomato plants were
genetically engineered to synthesize dsRNA of three
genes from Helicoverpa armigera; diagnostic tools for
rapid, sensitive and specific detection of plant viruses
using engineered monoclonal antibody were
developed; lesion nematode Pratylenchus coffeae
was successfully cultured on carrot discs;  and
information generated is likely to contribute to develop
management strategy against ‘whitefly’ in fruit and
vegetable crops.

Genes specific to fibre development in cotton
were identified and their deployment through
transgenic approach was initiated; two accessions
with high sesamin content were identified; assortment
of basmati rice lines containing blast resistance genes
with good cooking quality was done; a population of
obligate sexual female plants in guggul was identified
for the first time; in citrus, 11 candidate polyembryony
genes were identified and cloned; and molecular
taxonomic keys for correct identification of genera
Vigna, Cucumis and Abelmoschus were devised

to solve the long-standing genetic resources
management problems.

Peclobutrazol application to advance the
flowering in different agro-climatic zones showed
success at as low temperatures as up to 14oC in off-
season mango; field gene bank of about 1,800 lac-
cultures of more than 70 lac insect lines was
maintained; incremental pharmacognostic knowledge
of some weed species having potential medicinal
value was achieved; and species identity of 25
Lamellidens and Parreysia specimens of freshwater
bivalves was confirmed.

 An innovative product of commercial
significance was developed, validated and licensed in
biodegradable composite films using nano-cellulose;
microorganisms (26 fungi and one bacterium)
suitable for biosynthesis of nanoparticles of P, Mg, Fe,
B, and K were identified, cultured and developed;
protocols for safe production and application of
biological and phosphate nanoparticles were
standardized; novel methods for synthesizing nano-
sulphur, nano-cellulose and bio-degradable plastic
with nano-fibril fillers were developed; and a novel
nano-encapsulated ‘PROPINEB’ was developed for
making water soluble nano-formulations.

An improvised high clearance multi-utility vehicle
with satellite navigator guided fertilizer spreader was
developed; and a microprocessor and DSS based
five-row seed-cum-fertilizer drill was developed.

A web enabled decision support system “Crop
Pest DSS” incorporated with predefined pest forecast
models for rice and cotton pests was developed.

Micronutrient efficient and inefficient cultivars of
rice, wheat, maize, pigeon pea and chickpea were
identified; Agro-ecological sub-region boundaries in
the Indo-gangetic plain and black soil region were
revised with SOTER database developed;

Flexi-composite rubber check-dam technology
was developed; an indigenous cryogenic spice
grinding system was developed; technology for
high pressure processing (HPP) of perishable
commodities like litchi juice and yellow fin tuna
chunks was developed; and a cross flow filtration
system was developed for the separation of
oligosaccharides having tremendous potential in food
and pharmaceutical industries .

An alternative integrated ICT model – interactive
information dissemination system involving toll-free
IVRS, smart phone application and web-based agri-
advisory system was developed; technology for
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ethnic foods like instant dry idli mix and millet dhokla
mix, and beverages like coconut toddy was
standardized and showcased for commercialization;
and various steps to overcome the harmful effects of
excess arsenic in soils on the entire food chain
including soil, crops, human beings, livestock and fish
were elucidated.

Besides achieving the birth of ‘Mahima, the first
calf in the world to be born to a cloned buffalo Garima-
II’, four stem cell lines were developed and
conserved; two new soya formulations as extenders
for the cryopreservation of bovine spermatozoa were
made ready for further commercial use; protein
signatures (biomarkers) were identified in mammary
epithelial cells during different stages of lactation;
rejection of crossbred bulls by the semen station was
related to their poor quality semen; and
parthenogenetic goat foetus of 34 days of pregnancy
was achieved, which is by far the first report in any
livestock species.

Role of miRNAs upon bacterial infection in
bovine mastitis unravelled new aspects of regulation
in host-pathogen interactions at the post-
transcriptional level vis-à-vis new promising
therapeutic strategies for mastitis caused by
Staphylococcus aureus; oncolytic viral genes for
cancer therapy in bovines were identified; all the 10
TLRs of Yak and Mithun were sequenced completely;
Tissue-specific gene expression analysis of TLRs in
divergent fish species like Catfish, Rohu and Shark
was done; two herbal acaricides were developed for
the control of ticks in animals; protective efficacy of
the anti-sense constructs with penaeidin and histone
promoters was tested and demonstrated against
white spot syndrome virus (WSSV); and whole cell
vaccine against virulent sheep foot rot in mountainous
regions was developed.

Wireless sensor-based pedometer and data
transmission system for the stand-alone milk
conductivity, temperature and weight measurement
were developed.

 Quantitative trait loci for milk yield, fat and
protein percentage were identified in buffaloes; chip-
based bio-sensor and micro-well chip platform was
developed for detection of ultra-trace concentrations
of pesticides and adulterants in milk; a mobile
integrated urea biosensor that provides a DSS in milk
supply chain to detect adulterated milk urea samples,
and functionalized gold nanoparticles-based sensor
systems for the on-site detection of urea in milk

samples were developed; a strip-based method for
the detection of detergent in milk; and technologies
developed on the detection of harmful bacteria in milk
were transferred for commercial use.

Process for the removal of monosaccharides and
disaccharides from the GOS mixture was
standardized; in vitro trials with mixed cultures of
recombinant microbes such as B. fibrisolvens and
yeast improved the digestibility of paddy and wheat
straw; phylogenetic analyses revealed predominance
of Methanobrevibacter and Methanobacterium in
most of the animals; Prevotella was found to be the
predominant fibre degrading bacteria in all the
domesticated animals; and two potent nitrate
reducing bacteria were identified and 20 sulphate
reducing bacteria were isolated.

Embryos having knock-down MSTN gene were
produced and cryopreserved in goat for further
transfer into surrogates.

Fifteen technologies developed have already
been adopted by a number of agencies.  the
component showcased 28 technologies during the
Agri-investors Meet in 2013 and 16 MOUs/ licences
worth R 1.8 crores. A total of 20 products having
commercial value were developed, and another 41
products with high potential (leads) were also
developed for commercial exploitation.

Consortia reported filing of 85 patent
applications, out of which 40 have been published.
Two international (PCT) applications (for analyte
sensor chips and device for analysis of mycotoxins
application) have been filed, and an australian short
patent (for analyte sensor chips) has already been
granted.

A total of 653 research papers, 274 with a NASS
rating >7 have been published in peer reviewed
journals. Five thousand seven hundred and fifty four
scientists got trained in advanced institutions/
laboratories within the country in frontier areas of
science, and about 325 scientists underwent
advanced training in developed countries.

Environment and social safeguard (E&S)
management in NAIP was adequately addressed
under different sub-projects. The possible carbon
sequestration and emission reduction interventions
have been selected by the communities and were
applied in the respective sub-project sites. They
include zero or minimum tillage, spot irrigation,
mulches, efficient use of inputs, etc. at the field level;
Agroforestry and planting of timber, fruit and fodder
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trees at the farm level; introducing CFL bulbs and
smokeless chulhas at the household level; installing
solar street lights, rain water harvesting and
conservation, etc. at the community level; and
community managed special purpose vehicle.

By-product utilization of waste was encouraged
to reduce its adverse effect due to its disposal, e.g.
preparation of cookies, buns from the waste of pulse
milling industry; exploring the potential of natural dye
to replace synthetic dye for dying textiles, utilization of
eco-holi colour powders to replace synthetic colour;
making a positive impact on environment through
horizontal expansion of agro forestry to 25,000 acres
in Tamil Nadu; replacement of clay and other mined
materials with biodegradable and environment-
friendly coir pith as filter in industrial products;
biomass based power generation to overcome
pollution due to field burning of crop residues; and use
of bio-pesticide formulations to reduce toxic pesticide
use and safeguard the environment and human
health. Efforts have been not only on mitigating the
negative impact of various interventions but also on
capturing the positive impacts on environment and
social structure of the target area. Such interventions
include: i) rainwater harvesting through check dams,
gabion structure, etc. to harvest, conserve and
efficiently utilize water; ii) zero tillage and laser land
levelling to conserve soil and water and increase crop
productivity; iii) balanced use of fertilizers and
chemicals through soil test based recommendation;
iv) organic farming using vermicompost and compost
to improve soil health; v) use of IPM and INM
technology to reduce the use of agro-chemicals; vi)
supply of manure through poultry dropping in rice fish
poultry farming system; vii) bamboo plantation to
check soil erosion and also add to the income; viii)
residue management to improve soil health: and ix)
innovative bio-control of the aquatic weed water
hyacinth.

Some of the social safeguard measures taken
include: (i) creation of community seed bank; (ii)
introduction of local breeds of poultry, such as
‘Kadaknath’ and small ruminants, such as ‘Sirohi’
goats resulting in monetary benefits for the
communities; (iii) formation of ‘Producer Companies’
by farmers for ensuing new business opportunities
through crop diversification; (iv) integrated farming
systems for profitable and sustainable agriculture;
and (v) federating large number of women SHGs
resulting in gender empowerment along with income

increase.
Studies on manipulation of genes, alleles,

transcription factors and vectors, etc., in
biotechnology related sub-projects restricted to
laboratory and contained greenhouse facilities were
handled as per the prevailing biosafety committee
regulation. In the sub-projects on nanotechnology for
enhanced utilization of native phosphorus by plants
and higher moisture retention in arid soils, the
recommended B-2 safety level was followed during
the experiments carried out on the application of
nano-fertilizers. In the sub-projects involving studies
on animals, the issues were considered as per the
project commitment and the institutional animal ethics
committee clearance, and wherever applicable they
have been duly addressed. Similarly, handling and
disposal of veterinary pathogens were carried out as
per the guidelines and there were no environmental
and social hazards.

Precision farming is likely to have positive
environmental impact with reduced application of
fertilizers, pesticides and herbicides, and the GPS-
system leading to reduced fuel use for the tractor and
soil compaction; guidelines and SOPs in nano-
biotechnology were prepared and published to
ensure biosafety of nanoparticle use in agriculture;
deployment of resistance genes in new varieties of
rice will help in providing cost-effective means of
reducing the pesticide load on rice crop and thereby,
preventing the environmental pollution and human
exposure to harmful chemicals; and reducing the
input cost on fungicide spray, the blast resistant rice
varieties will increase income of the farming
community by reducing over 50 per cent yield losses
caused by the blast disease every year.

The outcome focused impact evaluation of the
NAIP was conducted by an independent external
consultant. The consultant conducted mid-term
impact assessment of 65 selected consortia across
25 states.

A sample of about 5,000 respondents/
stakeholders including equal or two-third controls, of
which more than 90 per cent was farmers/labourers/
artisans including tribal and womenfolk, was
surveyed for ‘with’ and ‘without’ project comparisons
(for analysis, only 2,672 samples were used due to
paucity of time and also allowing for outliers in the
sample).

It was found that component-1 sub-projects have
resulted in overall better access to knowledge
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repository, ICT application for better efficiency,
development of innovative platform for incubation of
technologies, start-ups and commercialization
amongst others. Component-2 with overall thrust on
production to consumption system have resulted in
strengthening of value chain through customized
interventions at critical stages such as production,
processing, packaging, forward linkages, leading to
enhanced income levels of the value chain
participants, creation of rural industry/companies,
quality enhancement among others. Component-3
focused on sustainable rural livelihood security which
resulted in enhanced income, employment
generation, formation of farmer groups and SHGs,
and community infrastructures. With major impact on
quality of publication, patent application and
enhanced capabilities for scientific and technological
problem solving, component-4 impacts were in line
with its thematic area of basic and strategic research
in frontier areas of agricultural sciences.

The impact of components-2 and 3 was largely in
terms of increase in income of farmers, increase in
productivity and production of farmers, increase in
cropping intensity, etc. The impact in components-1
and 4 was evaluated on the basis of the potential
benefits likely to accrue in future due to the
development of technology and IT infrastructure.
While the financial and economic impact of the sub-
projects under components- 1 and 4 was measured in
terms of BCR (Benefit Cost Ratio) and NPV (Net
Present Value) after discounting the likely future
benefits, that of sub-projects under components-2
and 3 was measured in terms of FBCR (Financial
Benefit Cost Ratio) and EBCR (Economic Benefit
Cost Ratio).

The analysis clearly indicated that: component-1
have yielded an overall BCR of 1.65 and a positive
NPV, and the positive NPV signifies that the sub-
projects were economically and financially beneficial;
component-2 have yielded an overall FBCR of 2.05
and EBCR of 2.07; component-3 has yielded an
overall FBCR of 1.91 and EBCR of 1.67; and
component-4 recorded an overall BCR of 1.73 and a
positive NPV indicating that it is economically viable
to invest in the basic and strategic research
programme.

Based on the extrapolation of sample sub-
projects to the whole of NAIP, the estimated overall
FBCR is 1.81 and EBCR is 1.75. The final snap shot
of the economic and financial benefit which accrued

from NAIP as a whole is estimated to be
s23,808.81 million on an initial investment of
s13,291.10 million (including GEF component) with
an internal rate of return of ~40 per cent; and the
benefit accrued is about 23,098.74 million (excluding
the GEF component).

Key lessons learnt which could be mainstreamed
in the NARS include: conceptualization and proposal
development through identification of potential
partners; consortia mode of operation promoted
pluralism, synergy and value addition contributing to
strengthening the NARS; while competitive funding
contributes to get creative ideas and quick, quality
revision and response, transparent and responsive
governance contributes to public confidence and
smooth project management and considerably
reduces the time taken for completing the review and
approval process; building public private partnership
into consortia by involving public Institutions,
corporate bodies and civil societies in contractual
and accommodative mode based on purpose,
commitment and existence of leadership;
empowering the CPIs and CCPIs for fund utilization
led to decentralization of power in the research
institutes in addition to facilitating timely action;
procurement of goods, works and services through
the WB process was considered as useful because of
more transparency; ix) all the sub-projects expressed
their greater satisfaction with the mechanism of
transferring fund online to the separate account
created for the purpose; very strong mechanism built
into the sub-projects to periodically monitor their
progress, both technical, financial and infrastructure,
by internal and external expert teams was found to be
extremely useful;

A major emphasis of NAIP was on developing a
mechanism of sustaining the project activities beyond
the Project period.

Most of the activities of Component-1 Consortia
are mainstreamed in the XII Plan of the participating
institutions. Saffron value chain sub-project at the
SKUAST-Kashmir is to be supported out of R 411
crore sanctioned from the National Saffron Mission;
The value chain sub-project on millet foods at the
DSR has support from the INSIMP. Successful value
chain sub-projects on flowers and agro-forestry at the
TNAU have evolved as sustainable business models,
and MoU worth R10 crore have been signed under the
agro-forestry sub-project. The Pashmina sub-project
at the SKUAST-Kashmir has received R10 crore as



FINAL REPORT

lviii

support from the Central Wool Board. The sub-project
on seabuckthorn value chain at the CSKHPKV has
helped to carry out extensive work in Himachal
Pradesh on Seabuckthorn, and a value chain project
on seabuckthorn for five states with a total budget of
R1,000 crores is likely to come up under the National
Mission on Seabuckthorn.  The sub-project on small
pelagic and freshwater fishes at the CIFT has
received partial support from the Fisheries
Department of Kerala Government;

A major emphasis of the Component 3 was on
developing a mechanism for sustaining the activities
beyond the project period.

Some of the efforts made in this direction include:
Creation of sustainability fund, where beneficiary
farmers’ contribution for the goods and services
delivered to them individually under the project would
carry forward the activities in the long run after
withdrawal of the project; an amount of R7.51 crores
has been created by all the Consortia put together;

Development of institutional mechanism- cluster
and village-level committees have been formed in
each Consortium and the RTCs/VRCs/ IT Kiosks
developed during the project implementation will
continue to support them; excellent linkages have
been developed with the panchayat raj institutions
and line Departments, NGOs and KVKs, and it is
expected that the programme will sustain with their

support; SHGs/CIGs/federations of SHGs, FBGs,
and Producer Groups have been formed to reduce
the role of middlemen and provide maximum
economic return to the primary producer;

Capacity building- in the operational areas, youth
have been trained as “Service Providers”, and they
will remain in their villages and work as “Technology
Agents” for the dissemination of new technologies;
Building the chain- this approach has been practiced
for the continuation of project activities, and many
consortia have adopted the policy of “Take one-Give
one” approach for continuity of the interventions; and
Formation of Commodity Banks- innovative village
level “Commodity Banks” have been formed and
popularized under some of the sub-projects, and they
will continue to provide support beyond the project
period. Under component-3 every consortia made
effort to develop synergy with State Governments and
other organizations to maximize benefits.

Under BSR component, many consortia sought
or are seeking extramural support for continuation
and some activities are mainstreamed by the ICAR
Institutes in their XII Plan; and other consortia like
rubber check dam, nano-pesticides, sensors of multi-
analytes to detect milk and water impurities/
contamination are in the process of entering into
post-Project MOUs to pursue their research and
commercial interests.

❏❏❏❏❏
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INTRODUCTION

SECTION-1

Application of science and technology has
made it possible for the country to achieve significant
progress in the production of wheat, rice, cotton,
oilseeds, horticulture, milk, egg, fisheries, etc.
Burgeoning population accompanied by economic
growth has led to increased demand for income
elastic agricultural goods – pulses, fruits,
vegetables, meat, eggs, fish, milk, sugar, and edible
oil in addition to staple food and encouraged
diversification. Indian agriculture is transforming
from production based to more market driven.

With the shrinking cultivable land, stagnant
yields, and mounting costs only enhanced
productivity, profitability and competitiveness
become critical for further agricultural growth in the
future. Hence, it becomes necessary for the National
Agricultural Research System (NARS) to formulate
new strategies and provide technological
backstopping in an innovative way.

A few World Bank (WB) funded Projects such as
the National Agricultural Research Project (NARP),
the National Agricultural Extension Project (NAEP)
and the National Agricultural Technology Project
(NATP) were implemented in the past.

The Indian Council of Agricultural Research
(ICAR) launched the National Agricultural Innovation
Project (NAIP) in 2006 as a new initiative to bring
about the much needed innovation and application
of science in agriculture in a big way. The NAIP laid
greater emphasis on bringing about technological
innovations in the NARS by focusing more
specifically on knowledge-based growth in
agriculture, enhancing the efficiency of R&D system
through capacity building, introducing innovative and
appropriate technological interventions combined
with necessary institutional and policy support; and
supporting basic and strategic research in selected
priority areas.

The NAIP was approved on April 18, 2006,
implemented from September 18, 2006 and was
culminated on June 30, 2014. The overall objective
was to facilitate an accelerated and sustainable
transformation of the Indian agriculture from self-
sufficiency to market-orientation to support poverty

alleviation and income generation through
collaborative development and application of
agricultural innovations by the public organizations
in partnership with private sector, NGOs, farmers’
groups, and other stakeholders. The specific objectives
were operationalized through four different
Components, viz., ICAR as the catalyzing agent
for management of change in the Indian NARS,
Research on production to consumption systems,
Research on sustainable rural livelihood security
and Basic and strategic research in frontier areas of
agricultural sciences to bring about desired changes
in Indian agriculture through an innovative approach.

The NAIP was jointly funded by the WB (Credit
nos. 41610 and 41620) and the Government of India
(GoI). The total cost of the Project was USD 250
million, out of which the approved credit amount from
the World Bank was USD 200 million that was
enhanced to USD 212 million being the exchange
rate adjusted credit amount. The corresponding GoI
share was USD 50 million. In addition, the Project
received an additional amount of USD 7.34 million
as grant for sustainable land and ecosystem
programme under the Global Environment Facility
(GEF) programme of the WB. As on June 30, 2014,
the total budget outlay was R1344.32 crores, and the
cumulative expenditure showed full utilization of the
sanctioned budget (Table 1.0).

Component           Total                Total Expenditure
Sanctioned Amount Percentage

Budget (R in  of  Sanctioned
(R in Crore ) Crore ) Budget

NAIP 1302.80 1302.50 100.00

GEF    41.82 41.82 100.00

Total 1344.32 1344.32 100.00

Table 1.0: Financial details of the project

NAIP happened to be the first innovation project
of its kind with pluralistic participation to be
implemented by the ICAR. The Project has played a
key role in bringing about pluralism in the NARS by
involving around 35 per cent of the implementing
institutions from outside the ICAR-Agricultural
Universities system (Fig. 1.0).
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procurement, capacity building and human resource
development, in built monitoring and evaluation,
sustainability fund, to cite a few.

Introduction of the concept of “Consortium” is
one of the major innovations advocated under the
NAIP. A Consortium consisted of a group of well-knit
partners having defined and binding common goals
and plan of work, identified tasks for each and a
mutually agreed process of sharing resources and
benefits.

With a wide variety of stakeholders from within
and outside the NARS, the NAIP was implemented
in a decentralized manner. Various Committees
were formed at different levels for ensuring smooth
and effective implementation of the Project (Fig.
1.1).  The powers, composition, responsibilities,
periodicity of meetings of different committees were
well laid out in the Project Implementation Plan (PIP).

The Project Implementation Unit (PIU) at the
ICAR headquarters acted as the Nodal agency for
executing the NAIP. The PIU was headed by the
National Director (ND) was ably supported by five
National Coordinators, each one responsible for a
component and one for Monitoring and Evaluation.

Fig. 1.0:  Participating organisations in NAIP

Innovation meant doing things in a different way
not necessarily new to the world or to humanity but
to the system or organization. Notable features
associated with the NAIP included scenario
planning, Governance and management, helpdesk,
consortia mode of operation, institutional pluralism,
building PPP into Consortia, competitive funding,
delegation of financial powers to and fiduciary
management by Consortia Principal Investigators
(CPI), on-line fund transfer, new way of

Fig. 1.1: Governance structure
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Expertise in Administration, Finance, Procurement,
Monitoring and Evaluation (M&E), Management
Information System (MIS), Learning and Capacity
Building (L&CB), and Social/Environmental aspects
were also available with the PIU. The Project staff
details are furnished in annexure 3.

The majority of sub-projects under Component-
1 were identified and awarded in sponsorship mode
primarily to ICAR Institutes and Agricultural
Universities in view of the Component’s relevance to
the NARS. All the sub-projects under Components- 2
and 4 and a majority of the sub-projects under
Component-3 were awarded through a two-stage
competition process under the Competitive Grants
Scheme (CGS).

The project implementation underwent various
phases:

Phase I - Initial stage (2005-2007)

Before the launch of NAIP, the Helpdesk at the
National Academy of Agricultural Research
Management (NAARM) with the support of Sathguru
Management Consultants (SMC) organized a series
of sensitization workshops to prepare key
stakeholders to participate in the calls for proposals.

A well-conceived campaign to create
awareness and encourage wide participation and
competition among the stakeholders through
sensitization workshops, press releases,
advertisements in print media, television and radio,
and scientific journals, transit posters, brochures,
and pamphlets, was effectively carried out by the
PIU besides launching of the website http://
www.icar.org.in/naipdir/index.htm

Phase II - Proposal development (2007-2009)

The major activities and outputs of this phase
were - designing the helpdesk portal
(www.naarm.ernet.in/naiphelpdesk.html),  developing
and uploading e-learning modules on writing
convincing Concept Notes (CNs) and Full Proposals
(FPs), creating database of institutions/
organizations, organizing interactions between
prospective stakeholders and handholding and
match-making, on-line CN submission system
(during the 2nd and 3rd calls), liaising with the PIU on
the proposals, guidance in improving the
effectiveness of the calls, etc. The helpdesk reached
out to more than 500 partners, from both public and

private sectors and contributed to improvements in
proposal development, partnership mix and final
selection of sub-projects.

Phase III - Project implementation (2009-12)

The focus was on identifying management and
operational issues based on formal and informal
interactions. The helpdesk provided on-line
clarifications and suggestions on administration and
management aspects. A web-based voice recording
through phone and mobile was also established at
NAARM to receive calls round the clock.

Phase IV - Assessment of gains and experiences
of NAIP (2012-14)

A broad outline consolidating gains and
experiences in terms of management practices and
processes was brought about while implementing
sub-projects, by seeking experiences of
stakeholders involved in 15 sub-projects in the
States of Andhra Pradesh, Assam Haryana, Kerala,
Maharashtra, Tamil Nadu, and West Bengal.

Selection and award of sub-projects

The majority of sub-projects under Component-
1 were identified and awarded in sponsorship mode
primarily to ICAR institutes and Agricultural
Universities in view of the Component’s relevance to
the NARS. Consortia were formed mostly for the
sub-projects under the Business Planning and
Development (BPD) theme of the Component.

All the sub-projects under Components- 2 and 4
and a majority under Component-3 were awarded
through a two-stage competition process under the
Competitive Grants Scheme (CGS). A two-stage
selection process was followed in the identification
and approval.

I Stage - PIU released a call for a concise and
informative Concept Notes (CNs) containing title,
scope, review, methodology, expected deliverables,
likely partners’ details, cost estimates,  institutional
overheads, etc. in a prescribed format. Three calls
were made with a view to ensuring staggered and
wide response. The CNs were peer reviewed by the
Expert Committees within a prescribed time. The
potential CNs were short-listed and returned to the
concerned proposers with suggestions, if any, for
improvement, and were asked to develop Full
Proposals (FPs).
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II Stage - Those Consortia whose CNs were
passed screening were requested to develop FPs.
The Helpdesk provided professional help and
guidance. The FPs received were rigorously
screened by the Expert Committees and the
potential ones were forwarded to the TAGs
concerned in case of components 2, 3 and 4 and to
the O&MAG for Component-1 for further review and
suggestions. CPIs presented their proposals before
the Advisory Groups concerned, which made site
visits to ascertain the veracity of information
provided. The accepted proposals were forwarded
with recommendations to the O&MPC in the case of
Component-1, and to the RPC in the case of
Components- 2, 3 and 4 for approval. The proposals
costing more than Rs. 10 crores were forwarded to
the Project Management Committee (PMC) for
approval. Once approved, the PIU released funds to
the Consortia. The various steps involved in the
selection process under the CGS are summarized in
figure 1.3.

Nearly 17 per cent of the CNs submitted got
short-listed for FP development; and around 80 per
cent of the FPs received was approved by the high
level Committees for implementation (Table 1.1).

On an average, it took ten months to complete
the process for awarding sub-projects to various
Implementing Agencies.

The NAIP was effectively implemented through
203 sub-projects involving a mix of 856 Participating
Units located in 365 Centers distributed across the
country. The number of sub-projects implemented in
the Project comprised 55, 51, 36 and 61 under the
Components- 1, 2, 3 and 4, respectively (Table 1.2).

Against 65 sub-projects originally planned to be
supported, the actual number increased to 203.
Accordingly, the Component-wise budget was also
readjusted (Table 1.3), as shown below.

Thus, 203 Consortia Leaders (CLs) and 653
Consortia Partners (CPs) participated in the Project
as detailed in Table 1.4.

The pluralistic nature of NAIP was exhibited by
associating a wide array of institutions/ agencies
from the public sector, private sector and civil society
organizations. Their level of participation varied
across the Components in accordance with the
priority thrust areas identified under each one of
them. The composition of CLs and CPs by affiliation
is depicted in table 1.5.

The region wise distribution of the sub-projects
furnished in table 1.6, showed that the Northern
region had the largest number of CLs (48.8%),
followed by the Southern region (27.6%), the
Western region (11.8%), the Eastern region (9.3%),
and the North Eastern region (2.5%).

A detailed Project Implementation Plan
containing all aspects of the NAIP including the
processes and procedures was developed and
released in print form and also was hosted in the
ICAR website http://www.icar.org.in/naipdir/
downloads/pip/pdf ;

The responsibility for consortium governance
rested with the Consortium Advisory Committee
(CAC) headed by an eminent scientist in the focus
area of the Consortium. Overall management of the
sub-project activities at the Consortium level rested
with the CPI and the Consortium Co-Principal
Investigators (CCPIs).

All the Committees / Advisory Groups at the
National and Consortium levels met a number of

Fig. 1.3: Schematics for screening and approval of CGS
research proposals
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Call No.                      Number of                         Number of Average Time Taken
                       Concept Notes                                    Full Proposals to Complete the

Process (Months)*

Received Approved Received Approved

Component - 1

Sponsorship Mode 40 40 55 55 10.0

Component - 2

1 181 15 15 10 11

2 151 31 30 18 10

3 99 30 30 23 7

Total 443 88 87 61 9.3

Component - 3

1 287 9 9 7 11

2 93 14 14 14 10

3 107 12 10 10 8

Sponsorship Mode 6 6 5 5 15

Total 493 41 38 36 9.7**

Component - 4

1 145 13 13 11 12

2 159 30 30 20 8

3 191 35 32 29 7

Sponsorship Mode 1 1 1 1 3

Total 496 79 76 61 7.5**

Grand Total 1472 248 256 203 10

Note:  * From the last date for receipt on CNs to issuing of sanction order
         ** For competitive mode Consortia / sub-projects

Table 1.1: Processing of consortia proposals under different calls

Components Number of Number of
Themes Covered Sub-projects

Component-1 5 55

Component-2 8 51

Component-3* 7 36

Component-4 10 61

Total 30 203

Note: Includes 3 sub-projects funded under SLEM – GEF programme

Table 1.2: Component-wise distribution of sub-projects

Components              Planned                  Approved

No. of Budget No. of Budget
Sub- (Million Sub- (Million

projects USD) projects USD)

Component-1 15 46 55 84

Component-2 15 75 51 50

Component-3 20 73 33 50.50

Table 1.3: Component-wise revised budget

Component Number of Consortia Number of Consortia Total Number of
Leaders (CLs)  Partners (CPs) Implementing Units (IUs)

Component-1 55 151 206

Component-2 51 140 191

Component-3 36 165 201

Component-4 61 197 258

Total 203 653 856

Table 1.4: Participation of consortia leaders and consortia partners
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times to ensure effective and efficient management
of various sub-projects implemented under the four
Components of NAIP. The frequency of meetings
organized by them is presented in annexure 4.

Under the NAIP, the ICAR acquired the funds
through DARE under its Annual Plan Budget. The
funds were received directly by the PIU and a
separate budget head was assigned for the NAIP.
The funds were transferred electronically through
Real Time Gross Settlement (RTGS) to the centres.
Online web-based Financial Management System
(FMS) was used for effective execution and
monitoring. It was mandatory for all the IUs to
operate and report through the FMS for ensuring the
uniformity in the Financial Management procedure
as the requisite training were arranged by the PIU.
However, its scope was later on enhanced to 12
modules including FMS adopted by six IUs and the
PIU only on pilot scale. Meanwhile, the PIU Finance
and Accounts Wing has developed its own software
by using MS Access as back end (Database) and
Visual Basic 6.0 as front end for capturing data
related to SoE received from the Consortia Partners
for generating various reports and submitting
reimbursement claim well in time.

Agency/Institution Number of Number of Total Budget (%)
Consortia Leaders Consortia Partners

ICAR 106 244 350 46.99

SAUs/CAU 60 150 210 28.09

International Institutions (II) 5 11 16 1.26

Central  Institutions (CI) 18 60 78 7.19

State Institutions (SI) 2 36 38 0.68

Private Institutions 5 68 73 7.07

NGO 7 84 91 8.72

Total 203 653 856

Table 1.5: Composition of consortia leaders and consortia partners by affiliation

Geographic Region                Consortium Leaders

Number Percentage

Northern 99 48.8

Southern 56 27.6

Western 24 11.8

Eastern 19   9.3

North Eastern   5   2.5

Total 203 100.0

Table 1.6: Geographic distribution of consortia leaders The PIU developed a Financial Management
Manual, laying down financial and accounting
policies and procedures, standard reporting formats,
etc. and financial reporting (expenditure statements
and Bank reconciliation statements) from the IUs to
the PIU was online. Disbursements were made on
reimbursement basis with full documentation and
against a statement of expenditure (SoE). The
accounts of the Project are audited by the C&AG in
case of the ICAR and other Government Institutes
and Private CAs from the roster maintained by the
PIU in case of other Consortia. The SAUs had an
option audited either by the Local Fund Auditor or by
a CA Firm from the roster maintained by the PIU,
provided they meet the deadline of submission

Goods and works were procured in accordance
with the provisions in the “Guidelines for
Procurement under IBRD Loans and IDA Credits”
and the services of Consultants were availed in
accordance with the provisions in the “Guidelines for
the Use of Consultants by the World Bank Borrowers
and by the World Bank as Executing Agency”
published by the WB in May 2004. A “Procurement
Manual” was prepared by the Consultants to guide
the Procurement Officials at the Consortia. The
procurement under the NAIP was done in a
decentralised mode, and it was carried out by the
Consortia Leaders / Partners. A full-time
Procurement Officer (Under Secretary (US) –
Procurement and Administration) in the PIU was the
Nodal Point for all the procurement and a
Procurement Consultant (M/s RITES Ltd.)
functioned as the main resource person to guide and
advise. Online procurement management software
was developed by the PIU to monitor the
procurements of CLs/Partners and 1500 persons
representing 834 Consortia Partners were trained.



INTRODUCTION

7

One of the distinguishing features of NAIP was
the in-built mechanism for project monitoring and
evaluation.  M&E was done at three distinct but
separate levels. Responsibility for monitoring and
evaluation (M&E) at the Consortium level was
assigned to CMU. On Consortium activities, the Unit
reported directly to the CAC. The consortium activity
started with a baseline survey to know the
benchmarks of various indicators at the time of
launch particularly in components 2&3. The national
level monitoring was the joint responsibility of the
PIU and a full-fledged M&E unit was created since
2013.  National level baseline survey was carried out

by a consulting firm and the outcome focused
comprehensive evaluation was done by an
independent agency.

The environmental and social safety standards
were observed as committed and agreed to in the
project document. Besides, the project also
addressed issues of poverty, employment
generation, social inclusion, gender equity and post-
project sustainability.  The experiences and lessons
learnt in implementation has enabled the
implementers to identify the way forward in
upscaling the successful interventions and furthering
the goals in future programmes.

❏❏❏❏❏
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COMPONENT 1

SECTION-2

2.1 Rationale

With the fast-changing national and global
agricultural scenario and the emergence of markets
as a critical factor influencing the overall agricultural
growth and development, the role of and
expectations on the NARS have become quite
complex and challenging. Hence, it was planned to
strengthen the ICAR’s role as a catalyst of change
under the WB supported NAIP so as to ensure the
much needed transformation of the NARS into a
vibrant National Agricultural Innovation System
(NAIS).

The component-1 was designed to create an
enabling policy and institutional environment to
continuously evolve, experiment and implement
innovations by embarking on various potential
activities in terms of i) developing supportive
information, communication and dissemination
systems; ii) building competitive business
development and technology commercialization
models; iii) focusing on advanced learning and state-
of-the-art capacity building initiatives; iv) enhancing
the policy and gender analysis capacity; v) improving
impact assessment skills; and v) streamlining
financial management and procurement systems.

The component essentially dealt with the
strengthening of “ICAR as a Catalyzing Agent for
Management of Change in the Indian NARS” by
focusing on the development of appropriate policy
and institutional environment, incentives, skills and
work culture to optimize benefits from the sub-
projects under components- 2, 3 and 4, as well as
from the NARS.

2.2 Objectives

The overall objective of the component was to
build critical capacity for providing support to other
components of the NAIP in particular, and to
strengthen the NARS in general.

2.3 Sub-components / themes

Towards improving the system-wide efficiency,
effectiveness and productivity, the above-mentioned
objectives of the component were addressed

through the following five sub-components:
• Information, Communication and Dissemination

System (ICDS);
• Business Planning and Development (BPD);
• Learning and Capacity Building (L&CB);
• Policy, Gender Analysis and Visioning (PGAV);

and
• Remodeling Financial and Procurement

Systems (RFPS).

Fig. 2.0  Distribution of sub-projects across sub-components

The basic role of component to build critical
capacity for providing support to other components
of NAIP, as well as  to strengthen the NARS was
fulfilled through 55 sub-projects implemented under
the five thematic areas mentioned above (Fig. 2.0;
Annexure 5).

2.4 Salient achievements

Major achievements made by the sub-projects
under different sub-components are highlighted
below.

2.4.1 Information, communication and
dissemination system (ICDS)

Since application of ICDS has vast potential to
transform the delivery of public services, drive
innovations and productivity gains and improve
competitiveness, efforts were made to harness the
transformative power of Information and
Communication Technology (ICT) to i) make the



COMPONENT 1

9

public services more efficient, ii) grow agri-
businesses and iii) further strengthen the agricultural
research and extension for development.

2.4.1.1 Development of e-Courses for degree
level programmes in agriculture and its allied
areas: As the traditional methods of educating the
new generation of tech-savvy students are found
wanting, the need for use of new technologies in
agricultural education is gaining momentum. Hence,
425 user-friendly and multimedia-based e-courses
for the under-graduate students were developed in
seven disciplines viz., agriculture, dairy science,
veterinary science and animal husbandry, fisheries
science, horticulture, home science, and agricultural
engineering comprising 15820 lessons.

A dedicated portal on e-courses covering all the
seven disciplines was made available at http://
ecourses.iasri.res.in so that the user community
could access the desired e-Course contents anytime
and anywhere. Off-line DVDs were also distributed
to all the SAUs, DUs and other academic institutions
in India on demand.

2.4.1.2 Open and distance learning (ODL)
system: The ODL system has been recognized as a
successful tool due to its capacity to reach the
unreached. Using the Re-usable Learning Objects
(RLOs) technique and the Open Educational
Resources (OERs) philosophy, a framework of
modules synchronized with units and sub-units was
developed. Multi-modal deliveries using on-line
availability of RLOs, CD and self instruction
materials (SIM) were followed. Learning materials
under five themes viz., nursery management, high
value crop production technology, integrated
nutrients management, integrated pest
management, and post-harvest management and
value addition in agro-horticulture including rice,
potato, mango, banana, grapes and tomato, etc.
were developed. Altogether, 500 RLOs under the
above themes for six crops were developed (Table
2.0).

AgriLORE platform using NAIP-supported
Agropedia architecture was also developed as a
national repository of RLOs and courses for
creating, sharing, searching, and easy accessing of
learning objects related to agriculture and
horticulture.

2.4.1.3 Indian agricultural doctoral
dissertations repository – KrishiPrabha: To
overcome the duplication of research work, an
initiative was made to establish a central repository
of all the doctoral dissertations from the NARS
institutions. The KrishiPrabha was envisaged to
establish, develop and maintain a repository of
Indian agricultural doctoral dissertations in electronic
form. A database of metadata and abstracts of about
7,627 dissertations and more than 6,000
dissertations having full text for the period 2000-13
was created and made available online. While the
full text data was made accessible to all the
consortia partners through IP authentication for
viewing, copying and printing was restricted for
prevention of plagiarism. However, metadata and
abstracts were made available to non-members the
world over and they could be copied and printed.

2.4.1.4 Strengthening of digital library and
information management: Emergence of digital
resources along with digital services has created
new challenges and expectations from the library
and information services. The demand for fast
access to authentic and credible digital information
sources have also risen in agriculture sector. A
successful attempt was made to create a digital
library e-Granth by connecting 37 libraries of the
NARS at IARI to facilitate researchers, teachers,
students and extension professionals. This has also
provided uniform library management across the
NARS libraries through an open source Library
Management Software called KOHA which also
supports in integrating all libraries with standard
protocols in a unified approach.

2.4.1.5 Consortium for e-Resources in
Agriculture (CeRA): This is the first of its kind for
facilitating 24 x 7 on-line accesses of select journals
in agricultural and allied sciences to all researchers

Table 2.0: RLOs developed for open and distance learning

Themes Number

Nursery management 100

High value crop production 100

Integrated nutrient management 99
in agro-horticulture

Post-harvest management and 92
value addition in agro-horticulture

Total 500
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in the NARS through IP authentication. At present,
there are 147 members (along with regional stations,
KVKs and colleges) in CeRA comprising ICAR
Institutes, SAUs, NRCs, PDs, etc. in the NARS.
About 3,490 journals are now accessible in CeRA,
which is now the most sought after on-line platform
by scientists/teachers in the NARS for literature
search.

The subscription at one place, instead of
subscribing individually, provides an efficient way of
subscription of research journal under the NARS in
terms of time, space and budget. The usage of CeRA
(http://cera.iari.res.in & http://www.jgateplus.com)
has improved steadily, and the current monthly
average downloads of full text articles is about 0.15
million. The number of visitors to CeRA website is
more than 3.5 million and the total downloads of full
text articles are more than 8.5 million.

2.4.1.6 e-Publishing of Scientific Journals
for Indian NARS: The e-Publishing and Knowledge
System in Agricultural Research (EPKSAR) portal
developed in the Project has made significant impact
on the publishing process and manuscript
management of research journals through the
implementation of ICT in research journal
publishing. Implementation of e-publishing has
resulted in making the entire publishing process
quick, transparent and paperless resulting in the
improvement of overall efficiency (Fig. 2.1).

are being published using the developed ICT
enabled platform and are available on-line now.
Open Access policy in ICAR for enhanced
dissemination and sharing of Indian agricultural
research is the outcome of the sub-project.

2.4.1.7 Re-designing the Farmer-Extension-
Agricultural Research/Education Continuum in
India with ICT-Mediated Knowledge Management:
The Agricultural Knowledge Management (AKM)
Consortium was formed to test various information
and communication technology platforms to find new
and viable ways to build linkages between research-
derived information sources, extension staff and
farmers. It brought together the SAUs and ICT
resource institutions for designing, comprehensive
testing and capacity strengthening of various
stakeholders in the farmer-research institution
continuum. Over the period of its activity,  the
Consortium took up activities that led to creation of
crop knowledge models, content aggregation
around the models, web-based query and response
system that linked to farmers through mobile
telephones (SMS and voice). Towards the end of the
project, a platform capable of integrating a variety of
digital information and services for a variety of
extension-related purposes was identified and built.

Fig 2.1: Indian Agricultural Research Journals Online by
e-publishing portal

On-line availability of research journals through
internet has also improved the quality of research,
enhanced visibility, and impact factor. More than
1,500 researchers/managers have been sensitized
about Open Access in scholarly publishing and its
benefits for the researchers, quality of research and
the society as a whole. About 20 research journals

Fig 2.2: KVK – Service delivery platform tools

2.4.1.8 Engaging Farmers; Enriching
Knowledge: Agropedia II, an agricultural
knowledge management portal available at http://
www.agropedia.iitk.ac.in  was developed as an open
platform to facilitate exchange and delivery of
information between the agricultural community
through a web portal and mobile phone networks. Its
development was carried out in two phases, with the
first phase focusing on content and development of
the web platform and the second phase on providing
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a delivery platform for extension services.  Various
crop knowledge models, content aggregation
around the models, web-based query and response
system that linked to farmers through mobile
telephones (SMS and voice) have been developed.
The content and knowledge repository was
supplemented with a service delivery platform called
vKVK to connect KVKs with farmers through internet
and mobile technology, so as to bridge the gap
between the farmers and the KVK expert (Fig. 2.2).

2.4.1.9 Development of ICT based Tools/
Technology towards an Interactive Multimedia
Agriculture Advisory System: Farmer-specific
agriculture advisory call centre was developed with
an interactive voice response system to convey
information pertaining to that farmer, farm and
specific crop being grown and to display any images
that might have been uploaded by the farmer. Based
on this information, the expert could provide advice
which might also be recorded for future reference.
The dashboard could also be updated by the expert
while in conversation with the farmer. The multi-party
conferencing system allows the expert to connect to
an off-site expert if faced with questions that cannot
be answered by the local expert. As a result of
initiatives taken for agricultural knowledge
management system under NAIP, the ICAR has set
up a dedicated institute on Knowledge Management
in Agriculture called Directorate of Knowledge
Management in Agriculture (DKMA) at New Delhi.

2.4.1.10 Agroweb-Digital Dissemination
System for Indian Agricultural Research
(ADDSIAR): An attempt was made to create a
common gateway to ICAR Institutes to act as a one-
stop window for getting access to all the information
about National Agricultural Research and Education
System in India. Accordingly, the ADDSIAR was
conceived with the broad objective to improve the
web presence of ICAR and its Institutes through their
websites by making the websites more dynamic and
developing a brand image of ICAR. Website
Uniformity Guidelines for the ICAR was developed
and disseminated which outlined the Standards and
Content Management Strategies (CMS) to be
employed by all the ICAR Institutes.

The ADDSIAR established at the Directorate of
Knowledge Management in Agriculture (DKMA) is
committed to promote ICT driven technology and
information dissemination system for quick, effectual
and cost-effective delivery of messages to all the

stakeholders in agriculture. Keeping pace with the
current knowledge diffusion trends, the Directorate
is delivering and showcasing ICAR technologies,
policies and other activities through print, electronic
and web mode (Fig. 2.3).

Fig 2.3: ICAR Website enhancement under ADDSIAR

2.4.1.11 Development and Maintenance of
Rice Knowledge Management Portal (RKMP):
The project aimed at developing and maintaining the
RKMP to strengthen research, extension, farmers,
and private sub-systems, partnerships and networks
for the better flow of rice knowledge and information
contributing to the overall rice development in the
country.  The developed portal helped to strengthen
communication infrastructure among the
stakeholders, improve tools for collecting data and
information, nurture scientific communities in the
field of rice, provide platform for collaborative action
and information sharing, initiate steps for integrating
information systems, and improve the knowledge
sharing culture throughout various key players and
stakeholders in the rice sector.

The RKMP has several global firsts in terms of
comprehensiveness and utility. Perhaps, this is the
most comprehensive and one stop shop source for
credible, validated, relevant, and contextual
information on rice to this scale anywhere in the
world.  Providing content in local language is another
striking feature of this portal.

2.4.1.12 Establishment of Supercomputing
Hub for Indian Agriculture: By employing State-of-
the-art technology, the first supercomputing hub for
Indian Agriculture called ASHOKA (Advanced
Super-computing Hub for OMICS Knowledge in
Agriculture) was established at the IASRI in New
Delhi under the National Agricultural Bio-informatics
Grid (NABG) sub-project (Fig. 2.4) (http://
www.nabg.iasri.res.in). The hub consisting of super-
comuting systems at the NBAGR, NBPGR, NBFGR,
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NBAIM and NBAIR constitutes the National
Agricultural Bioinformatics Grid in the country. Two
super-computers of this hub are listed at rank 11 and
24 in the list of top super-computers of India.

2.4.1.13 Establishment of an Online System
for Net/ARS - Prelim Examination: A state-of-the -
art infrastructure facility for conducting examination
of ARS/NET of ASRB was created under the sub-
project with the major objective to develop the
capability to change over from on-site to on-line
Examination for NET/ARS Prelim. The on-line
examination network consisting of one Data Center
(DC) at the ASRB, One Disaster Recovery (DR) site
near its premises, and 23 Examination Centers (or
Nodal Centers) across the country was set up.
These Examination Centers were created at 21
ICAR Institutes and two SAUs considering that the
management control would be better at these
locations being part of the NARS family. These
centers were equipped with necessary hardware
and software that was developed and customized as
per the requirements of the ASRB. A question bank
of approximately 72,000 questions covering 55
disciplines of ARS/NET was also created.

2.4.1.14 Decision Support System for
Enhancing Productivity: A Decision Support
System (DSS) was developed to address the low
crop yield in saline environments and improve the
rural livelihoods holistically by deploying innovations
in Geo-IT and resource management technologies,
as well as to optimize the use of bio-physical
resources to enhance productivity through
convergence of institutions. The district-wise area of
low productivity in the West Yamuna Canal (WYC)
command was also delineated adopting a GIS
protocol using data of canal supply, groundwater

quality, salt-affected soils and NDVI from the
database. A crop water demand-based canal water
release schedule for wheat and rice crops was
developed for Jhajjar distributary using the database
and CROPWAT to ensure timely and adequate water
supply to mid and tail reaches of the command.

2.4.1.15 Mobilizing Mass Media Support for
Sharing Agro-Information: The capacity of ICAR to
develop information in different media was
strengthened with a focus to develop an overall
interactive and effective communication system to
reach the farming community, policy planners,
scientists, students, media persons, and the public
at large.  The major emphasis was to improve the
agricultural communication and awareness in the
country at the grass-root level, build and harness
synergy of inter-institutional communication platform
in participatory mode, and concentrate on capacity
building for agricultural communication in different
modes and media by using effective communication
and information tools. Regular interactions with
media followed by field visits helped to develop
linkages and trustworthy relations for enhanced
visibility of agricultural research in the national and
regional media (print and electronic media).
Activities at all the media centers developed a
communication system in seven languages for
various stakeholders by using appropriate media
vehicles.

2.4.2 Business planning and development (BPD)

With  advancements  in  ICT,  agriculture  today
operates  within  a  dynamic  ecosystem  where
production, trade and consumption behaviour are
dominated by market forces and guided by the fast
changing consumer preferences. While it is
necessary to have a productive, competitive,
diversified, and sustainable agricultural sector, it
becomes all the more important to ensure that the
small-holder farmers of the country are provided with
gainful opportunities and avenues to access the
benefits of such actions. With the increasing
importance of marketing in the Indian agriculture,
enhancing the business skills of agricultural
research institutions assumes greater significance.
Hence, it was felt necessary to develop business
development units/groups as models in potential
research institutions for business planning and
market development for commercialization of agro-
technologies. The main idea of this concept was to

Fig 2.4: ASHOKA - supercomputing facility
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encourage, nurture and support technologists and
scientists with initiative and potential to turn their
innovative research ideas into sound commercial
ventures.

The major goal of this sub-component was to
accomplish science and technology-led sustainable
socio-economic gains by applying inventions
emerging from the NARS through technology
validation and transfer, and enterprise development.
Accordingly, 22 Business Planning & Development
(BPD) Units were established under the NAIP to act
as an effective platform for fostering the growth of
sustainable business endeavour and provide a wide
range of services such as research support;
business planning; office space; access to
information and communication technologies; and
advice on management, marketing, technical, legal,
and financial issues (Annexure5).

All the BPD Units have created an Agribusiness
Incubation Centre to support the development and
scaling-up of growth-oriented, early-stage
enterprises (Fig. 2.5). The Centres were meant to i)
provide the entrepreneur with an enabling
environment at the start-up stage of enterprise
development, ii) help reduce the cost of launching
the enterprise, iii) increase the confidence and
capacity of the entrepreneur, and iv) link the
entrepreneur to the resources required to start and
scale up a competitive enterprise. The entrepreneur
accepted into the business incubator stayed until an
agreed upon milestone was reached, often
measured in terms of sales revenue or profitability.

Director General (IPTM & PME). As a part of the
strategy, five ZTM - BPD Units were set up in the
North, South, East and West Zones of the country.
Though the Units were set up in 2008 at the five
National Institutes of ICAR, there was no proper
business incubation service.

With the inception of BPD concept under the
NAIP, five ZTM Units and another five SAUs were
selected for setting up of the ten BPD Units (BPDUs)
in the country. Further, 12 new BPDUs were added
in 2013. In all, 22 BPDUs were setup in five SAUs
and seventeen Institutes of the ICAR to promote
agri-business in the country through technology
commercialization, as well as to nurture innovations
in the agricultural sector. In the short span of four
years, the 22 BPDUs (or Agribusiness Incubators)
established in the ICAR & SAU Institutions have
played a significant role in making sustainable and
lasting change in the way agricultural research is
conducted in the NARS. They have proved their
potential as effective technology transfer conduits
and have commercialized 331 odd agro-
technologies.

The BPDUs have successfully catered to
nurturing entrepreneurship and developing skills of
entrepreneurs and commercializing technologies
developed. During the last 4-5 years, they have
encouraged, nurtured and supported technologists
and scientists across the Indian NARS to turn their
innovative research into commercial ventures. This
has helped them to undertake technology validation
and transfer, and enterprise development in the field
of agriculture, animal husbandry, dairy, fisheries, etc.
Besides helping the entrepreneurs to commercialise
business ideas utilizing the R&D back up of the
Institutes, they have also provided pilot level
production facilities to the start-up entrepreneurs.

2.4.2.2 Intellectual property management
and technology transfer/ commercialization: As
per the guideline developed by the ICAR for
Intellectual Property Management and Technology
Transfer/ Commercialization, an Institute
Technology Management Unit (ITMU) for the
management of its IP/ deemed IP and transfer/
commercialization of the technologies has been
constituted for pursuing all IP protection,
maintenance and transfer/ commercialization
related matters at the Institute level. As an integral
unit of the Institute, the ITMU is involved in the

Fig. 2.5: Generic services offered by agri-business incubators

2.4.2.1 Creation of Zonal Technology
Management and Business Planning &
Development (ZTM-BPD) Unit: Considering the
importance of intellectual property and technology
commercialization, the ICAR has already set up an
Apex Unit of Intellectual Property and Technology
Management (IP&TM) including Planning,
Monitoring & Evaluation duly headed by an Assistant
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protection, management and commercialization of
innovative technologies and overarch the global
need. During the NAIP implementation (2007-2014),
the IP Management and Technology Transfer/
Commercialization initiative of the ICAR has
converged with the BPD component of the NAIP.

The BPD Units (BPDUs) have incubated many
innovative ideas to develop into proto-types and
generated interest among the investors to support
the venture and manufacture commercially. This has
facilitated in filing more than 285 patent applications.
They have so far commercialized 331 agro-
technologies; and are currently providing incubation
support to 1,218 entrepreneurs/ agri-based start-
ups, out of which 91 ventures have successfully
graduated from the incubator. They have been able
to open up new revenue resources to the NARS
such as membership fees, incubation service
charges, business development fees, royalty
amount, and training/consultancy fees. The
landmark accomplishment was the
commercialization of about 50 technologies
generated under the NAIP and generating total
revenue of R3.16 crores by licensing them to 80
companies. The BPDUs have shown a significant
business orientation by generating revenue worth
R2468.84 lakhs to the NARS in less than five years.
The main source of the revenue has been from the
technology commercialization (40%) and consultancy
work (41%) undertaken by them.

2.4.2.3 Formulation of policies and
guidelines for technology commercialization:
The BPD Units have created innovative approaches
for cross learning. Many of them have incorporated
some of the best strategies of other institutions
including the designing of various forms like the
invention disclosure form, technology transfer
document, client information form, quality assurance
from the start-ups, certificates, agreements, MOU,
etc. This has led to a well-established technology
transfer process, client satisfaction and the
confidence to find solution for new challenges which
keep cropping up due to the evolving IP culture and
the biodiversity issues.

The following prescribed rules were followed to
seek IP protection in the ICAR while executing the
IPR strategy under the NAIP:
• All the inventors/innovators/breeders/authors

were assigned the IP rights of their research
results.

• All applications were made in the name of
“Indian Council of Agricultural Research”.

• Patent/PVP/IPR applications filed by the ICAR
had names of all the scientists concerned /
innovators as True and First Inventors/
Innovators.

• Patent/PVP/IPR applications were duly signed
by the Authorized Signatory (Director of the
Institute concerned / Zonal Institute).

• Processing of all the patent/PVP/copyright/
other IPR applications and the maintenance of
IPR titles were undertaken as per the respective
IPR laws.

Technology transfer through the extension
machinery has now found an alternative channel
with the BPDUs. Compared to the supply-driven
mode of the machinery, the incubator focuses more
on market-oriented technology commercialization.
The BPDUs have proved their potential as effective
technology transfer conduits. The increasing
number of technologies being commercialized
through the Units indicates that the NARS is
becoming more adapted to the concept of Business
Incubators for technology identification as well as for
its commercialization.

2.4.2.4 Standard models for agri-business
partnerships: Standard Models for partnerships
have been developed in collaboration with private
sectors and other organizations, which were duly
improved upon during the course of the Project. A
Network of Indian Agri-Business Incubators (NIABIs)
has been set up to promote the BPD Units, its clients
and technologies which generated enquiries for the
Units and business development opportunities to the
clients. Over the past three years, the NIABI has
organized global conferences, B2B meetings and
funding camps focused on technology transfer from
the NARS and business development opportunities
for promoting technologies across the country,
irrespective of the sector and institute, adopting a
co-business incubation approach. This provides for
wider uptake and scaling-up of the technology that
has been developed within the NARS.

The process of technology transfer has been
systematized for the BPDUs by the ABI-ICRISAT in
collaboration with the NAIP and the IP&TM Unit of
ICAR. The BPDUs were entrusted  with  the
responsibility of  identifying  and  evaluate
technologies,  its  valuation  for benchmark pricing
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and later identifying potential clients for taking up
these technologies. The BDUs also provided the
stage for interested companies to interact and
engage with the scientists in the NARS and allows
for joint collaborative projects, technology
development and refinement activities. The
business outlook at the BPD Unit has helped in
promoting high potential technologies.

2.4.2.5 Human resource development on
legal, IPR and business management Issues:
Capacity building has synergized the national
initiatives for enhanced incubations support from
other Ministries and Departments viz., MSME, DST
and DBT, benefitting seven BPD Units with
additional funding of R 6.5 crores. The BPDUs have
started creating change in the NARS by promoting
innovation and entrepreneurship for agricultural
development. While some of the older BPDUs have
performed well, there still remains scope for
improvement. An improvement is to be expected
with the system becoming fully operational for a few
of the under-performing Units. While some of the
BPDUs have mobilised less revenue from
technology licensing, the overall outlook has
remained good. With more awareness being created
through different communication modes, the BPDUs
are getting footfall and enquiries from a diverse
audience comprising farmers, rural youth, women,
and professionals from other sectors of the
economy.

 Following are the two major areas in which
capacity building of BPDUs and the staff associated
with them was taken up under the NAIP:
• Study on intellectual property management:

Studies for promoting research and innovation
through capacity building in relation to IP
management issues such as Patents, Plant
Varieties Protection (PVP), Copyrights, Rural
Innovations, Agro-biodiversity, and
Geographical Indications (GI) were made under
the L&CB sub-project at NAARM, Hyderabad.

• Enhanced capacities for intellectual
property and technology management: The
research and capacity building initiatives of the
project in IP management have led to capacity
building and facilitation of ITMUs in the ICAR
Institutes, BPDUs set up under the NAIP, and of
Rural Innovators. As the handholding and
mentoring partner, the ABI-ICRISAT ensured
that the BPDUs were able to become a

sustainable entity within the NARS in promoting
their technologies and provide incubator
services to the potential entrepreneurs.
Towards this, many mentoring and training
sessions to enhance the skills of the BPDU
teams were conducted for the CPI, Business
Manager and Support Staff in dealing with
incubator management and in trouble-shooting
the issues that generally come up in business
incubation.

2.4.2.6 Building entrepreneurship and
enterprises: The BPD Units have incubated 1,218
entrepreneurs/ agri-based start-ups, out of which 91
ventures have been successfully graduated in a
span of four years. Through these agri-business
ventures, about 2,19,973 jobs have been created in
the rural economy and 1,40,000 benefitted from the
products and services developed by them. The
incubators have also trained more than 3,700
entrepreneurs on various facets of agri-business.
Major areas where the BPDUs have impacted
include the following:
• Enhancing market-oriented technology

commercialization: The business outlook at
the BPD Unit has helped in promoting high
potential technologies from the NARS to the
market, especially Agro-input and Agro-
biotechnology Companies. With the growth of
the incubators, the BPDUs have received
diverse enquiries from different parts of the
country and even foreign shores. They are now
getting consultancy assignments from the Asian
and African countries.

• Corporate social responsibility (CSR)
investments in TBI: Taking advantage of the
Government’s policy of treating the funds
provided to Technology Business Incubators
(TBI) located within the academic institutions as
CSR expenditure, the ABI – ICRISAT has
submitted the PPP-based concept note for
BPDs’ scale-up and sustainability to the DST for
financial consideration.

• BPD’s revenues and new projects: The net
revenue generated through BPD operations
and new projects mobilized in this line of activity
would help in their post-NAIP sustainability.

• Agri-Tech Investors Meet: In the Agri-Tech
Investors Meet attended by more than 400
participants representing industry, agri-
scientists, entrepreneurs, investors and
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incubator professionals, a Compendium of
NAIP Technologies having potential for wide
scale commercialization was released.

• Patents filed/granted: Out of the 228 patents
filed, which include patents developed by the
participating member institutions of the five
ZTM-BPD Units, 50 patents were granted.

2.4.3 Learning and capacity building (L&CB)

The capacity building of human resource is
critically needed both horizontally and vertically.
Innovations in strategic human resource capacity
building can promote the enabling role of NARS by
providing it with cutting edge knowledge and varying
types of skills at the highest level that are not only
essential but also critical to the effective functioning
of the system. Acquiring the necessary knowledge
and skills through relevant education and training
becomes all the more important.

One of the key programmes proposed in the
NAIP was Learning and Capacity Building (L&CB) in
technology generation, assessment and refinement
in the NARS. It was envisaged to encourage the use
and/or creation of appropriate learning strategies,
approaches and processes to support long-term
institutional learning and capacity building. The PIU
was made responsible for the administrative control,
processing and overall supervision. The sub-project
entitled Learning and Capacity Building with Lead
Centre at NAARM, Hyderabad was assigned to take
the responsibility of designing, overseeing and
monitoring the L&CB methods, approaches and
processes within the ICAR and the NAIP-supported
Consortia to achieve the major objectives of
component-1.

2.4.3.1 Training needs assessment: In order
to support institutional change and ensure effective
operation of the NAIP Consortia, the following two
kinds of training needs assessment was carried out
as a first step that became critical for developing
relevant programmes to meet the needs of various
categories of personnel engaged in the
implementation of NAIP.
• Individual and institutional training needs

assessment: Individual and institutional
capacities of the NARS for research in
Consortia mode in a market-driven
environment, as envisaged under the NAIP,
were limited before the initiation of the Project.
In view of this, prior to the launch of NAIP, and

with funding support under its retroactive fund
component, the NAARM conducted a quick
survey of the ICAR Institutes, SAUs, NGOs,
and Private R&D Agencies to assess the
competency gaps and training needs for piloting
the NARS to NAIS transformation. Based on the
survey, an L&CB framework that helps to
identify the training areas and priorities was
developed. A two-day brainstorming workshop
on Training Needs Assessment for Learning
and Capacity Building for the four components
of NAIP was also organized by NAARM in June,
2006 to deliberate on the survey results and
refine the framework.

• Training needs assessment for Consortia
Partners engaged in NARS: Subsequent to
the launch of NAIP in July, 2006 and the sub-
project in December, 2007, another
brainstorming workshop was organized in
February, 2008 to identify and prioritize the
required competencies and gaps at various
organizational levels of the NARS. The
competencies were also classified and ranked
in attitude, skill and knowledge categories at
different organizational levels: research
managers, senior scientists, entry level scientists,
technical staff, administrative staff, and other
Consortia partners engaged in the NAIP.

The training need assessment survey and the
two brainstorming workshops helped in assessing
the current gaps and required competencies for the
NARS to NAIS transition, and their skill, knowledge
and attitude components, for designing the capacity
building programmes of the sub-project.

2.4.3.2 NAIP Helpdesk for enhancing
capacities for multi-institutional Consortia
research: The Helpdesk was established at the
NAARM in 2005 before the initiation of NAIP, with
retroactive funding support from the WB, to sensitize
and assist prospective partners of the NAIP sub-
projects viz.,  public, private or civil society
organizations i) in understanding the philosophy and
requirements of the NAIP, ii) in understanding how
best to compete for the sub-projects of the NAIP
through developing and presenting effective
Concept Notes and Full Project Proposals and iii) for
sometimes after the award of the projects, in
overcoming the teething troubles in running the
Consortia. The functions of the NAIP Helpdesk
evolved over four phases, as under:
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• Phase I: Initial stage (2005-2007): Before the
launch of NAIP, the Helpdesk organized a
series of sensitization workshops across the
country (with retroactive funding support from
the World Bank) to prepare key stakeholders to
participate in the NAIP calls for proposals. The
Helpdesk also devised an exhaustive set of
FAQs, a sample value chain proposal for grape,
and a data base of prospective public and
private organizations that could participate in
the sub-projects.

• Phase II: Proposal development (2007-
2009): This phase also coincided with the first
three calls for inviting the Research Proposals
for competitive funding under the components-
2, 3 and 4 of NAIP. The major activities and
outputs include:
– Designing the Helpdesk portal

(www.naarm.ernet.in/naiphelpdesk.html)
(Fig. 2.6);

– Implemented first On-line Concept Note
Submission System in ICAR (used in 2nd &
3rd calls); and

– Liaised with the PIU to provide critical
reports on successes, coverage and
limitations in the three calls for proposals,
and provided guidance in improving the
effectiveness of the calls.

In all, the Helpdesk reached more than 500
partners, from both public and private sectors and
contributed to improvements in proposal
development, partnership mix and final selection of
sub-projects.
• Phase III: Project implementation (2009-12):

The focus in this phase was on supporting
operational aspects of the sub-projects.
Management and operational issues were
identified based on formal and informal
interactions with various sub-project teams. The
Helpdesk also provided on-line support in the
form of clarifications and suggestions on
administration and management aspects of
Consortia projects. A web-based voice
recording through phone and mobile was also
established at the NAARM to receive calls
round the clock.

• Phase IV: Assessment of gains and
experiences of NAIP (2012-14): The purpose
of this phase was to get a broad outline of gains
and experiences in the Indian NARS resulting
from the operation of NAIP sub-projects, in
terms of management practices and processes
that were brought about while implementing
various sub-projects. A nationwide survey was
carried out seeking experiences of stakeholders
in 15 sub-projects located in Tamil Nadu,
Kerala, Andhra Pradesh, West Bengal,
Maharashtra, Assam, and Haryana.

2.4.3.3 Development of training programmes
and training materials:

(i) National and international capacity
development programmes: The implementation of
national and international capacity development
programmes within the NAIP was overseen by the
ICAR by constituting a Committee under the
Chairmanship of Director General with Deputy
Directors General (DDGs) and National Director
(NAIP) as members to decide the frontier areas for
international and national training (open type). After

Fig  2.6: View of help desk portal

– Developing and uploading e-learning
modules on writing convincing Concept
Notes and Full Research Proposals;

– Database of institutions/organizations,
information and experiences (case studies)
of national and international agricultural
and rural development projects in a
Consortia mode;

– Organizing interactions between public and
private sector prospective participants and
handholding and match-making support for
several proposals;
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several rounds of discussion, 27 frontier areas of
agricultural sciences were identified and the number
of trainees to be sent under each was also decided.
The total slots decided to be sent were 490, which
was later approved by the Department of Economic
Affairs (DEA) of the Ministry of Finance (MoF).

Similarly, the number of national trainings (94)
was also decided. The broad guidelines including
the age of trainees, duration of training, etc. were
also decided by the Committee. Another Committee
of ADGs with ND (NAIP) as Chairman was
constituted to decide about detailed guidelines,
criteria for selection, allocation of number of trainees
across the Themes, Divisions, etc. The 27 frontier
areas were classified into 6 broad Themes. The total
expenditure under the national and international
open trainings was R36.78 crore (nearly 3% of NAIP
total budget, out of which R31.48 crore was for
international training and the rest of R5.30 was for
national training). The DDGs informed the scientists
in their respective Institutes (including the SAUs)
about the programme and other details, as well as
sought application from them. The number of
trainings completed during the Project period is
presented in the table 2.1 below:

(MDPs), training programmes and workshops
across the four partner institutions, to reach
over 3,000 faculty and scientists of NARS.
Expertise gained in capacity building for
research proposal writing has been extended to
multi-institutional basic and strategic research
projects under the NFBSFARA of ICAR,
Agricultural Universities and the private sector.
The research and capacity building initiatives of
the project in IP management have led to
capacity building and facilitation of ITMUs in the
ICAR Institutes, BPDUs set up under the NAIP,
and of rural innovators.
The initiatives have also led to design and
development of course materials, knowledge
resources and case studies that enabled the
NAARM to launch a one-year distance Post
Graduate Diploma Programme in Technology
Management in Agriculture (PGDTMA). Two
batches have graduated and more than a third
of the students (>250) are working
professionals from the NARS and industry.

(iii) Enhanced capacities to institutionalize
e-learning: Research studies and training
programmes of the sub-project have led to the
development of a roadmap and strategy to
institutionalize the practice of e-learning using
open source technologies relevant for the
NARS. e-Course modules for the degree level
programmes were developed in seven
disciplines viz., Agriculture, Fisheries Science,
Dairy Science, Veterinary and Animal
Husbandry, Horticulture, Home Science and
Agricultural Engineering  by subject matter
specialists of the respective disciplines at the

Table 2.1: Status of trainings organized under NAIP

Trainings Trainings
Completed

International Trainings in the 904
Frontier Areas of Agricultural Sciences.

National Trainings in the Frontier 94
Areas of Agricultural Sciences.

Fig 2.7: e-learning portal

The trained manpower would be utilized for
managing, conducting and guiding research in these
frontier areas. They would be helpful in the
development of Centre of Excellence. Further, these
trained scientists were also utilized for training of
NARS scientists through short-term training
programmes, Summer and Winter Schools, etc.
They also conducted training for scientists of other
countries. These capacity development programmes
directly contributed to the research outputs and
indirectly strengthened future research outputs.
(ii) Enhanced capacity development for

pluralistic, market oriented research and
innovation: Jointly designed, developed
learning resources and organized 130
management development programmes
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SAUs and DUs of the ICAR. A number of
sensitization workshops-cum-training
programmes were conducted across the SAUs
and DUs. Off-line DVDs were also distributed to
all SAUs, DUs and other academic Institutions
in India on demand (Fig. 2.7).

(iv) Enhanced capacities for GIS applications in
agricultural research and management: The
sub-project reached nearly all the Institutes of
ICAR and many SAUs. Besides introducing the
use of open source GIS software and solutions,
developed a range of prototype products for
applications and training viz., Geospatial library;
village knowledge system and DSS for
livelihoods vulnerability assessments,
experimental farm management and agri-food
retail management.

(v) Enhanced capacities for ICTs use by rural
women: An integrated ICT model was
developed and implemented by the NAARM in
collaboration with two NGOs at four villages, to
demonstrate that ICTs could be gainfully utilized
to enhance the livelihoods of rural women if they
are empowered to access useful information
and enabled to carry out e-business. The model
employs participatory processes for knowledge
needs assessment and multi-lingual website
development.

(vi) Learning resources / knowledge products
developed: Several learning resources and
knowledge products were developed. A number
of case studies on organizational change,
agricultural supply chains, rural livelihoods
assessments, and technology delivery models
were made.

2.4.3.4 Impact assessment of training
programmes: The NAIP has commissioned an
impact assessment exercise to the International
Food Policy Research Institute (IFPRI). The study
aimed to assess the impact of the L&CB sub-
component by monitoring the impact pathway
through the inputs (cost, labour, training materials),
outputs (trained individuals, restructured
organization), and outcomes (new research
innovations; improved business regulatory, or policy
environments; or improved quality or relevance of
research) of the capacity building activities.

Following are the key observations made from
the study: Between 2008 and 2014, a total of 485
scientists underwent international training for up-

grading their skills. Out of 485 scientists, 381
belonged to the ICAR and the rest from the SAUs.
The Crop Sciences Division represented the
maximum number (26%) of scientists, followed by
Horticulture (22%) and Animal Sciences (18%)
Divisions. Out of 27 sub-themes, Marker Assisted
Selection (MAS) alone accounted for 122 trainees,
followed by IPR and Neutraceuticals accounting for
5% trainees each. About 62 per cent were Senior
Scientists (or Associate Professors at the SAUs),
followed by 25 per cent at the Scientists level (or
Assistant Professor at the). While the age of the
scientists ranged between 28 and 62 years with
average age being 41 years, their work experience
widely ranged between 2 and 40 years with an
average of 13 years. A total of 87 female scientists
participated, which made up to nearly18 per cent of
the lot.

The trainees were sent to 123 Institutions/
Universities across 24 countries, the United States
of America being the single largest destination
(64%), followed by the United Kingdom (8%) and
Philippines-IRRI (7%). The Michigan State
University trained 42 scientists and 50 scientists
(over 10%) got trained across five CGIAR intuitions
viz., IRRI (33), ICARDA (11), CIMMYT (1), CIP (2),
and IFPRI (3).

Majority (90%) of the training programmes were
of longer duration, i.e. 90-95 days, whereas the
remaining programmes were of shorter duration (2-3
weeks).The shorter duration programmes were
mainly the initial ones in the year 2008, covering
mainly the sub-thematic area of MAS and IRRI was
the major destination.

In order to estimate the benefits of the training,
indicators such as increment in number of
publications, technologies developed, patent and
project proposals submitted are used. In the case of
journal articles, year-wise data was collected on
journal articles accepted for publication. For the
technologies developed, patent and project
proposals submitted, data on three years prior to
training and post-training was collected in the survey
(Table 2.2).
• Gains in terms of Output Index: The benefits

from the training were measured through an
output index, which was developed by using
weights for specific outputs. The base index
was assumed to be 100. There was the highest
increase (62%) in the project proposals
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submitted to non-ICAR Institutions, followed by
journal articles accepted for publication (53%),
patents submitted (35%), proposals submitted
to ICAR Institutions (34%), technologies
developed as a Co-PI (9%), technologies
developed as PI (7%), and the technologies
developed (7%).

2.4.3.5 Research studies undertaken: Both
pro-active and follow-up research case studies in
aspects relevant to all the components of NAIP were
considered necessary to enable design of learning
resources for efficient management, and capture the
learning from the NAIP for future sustenance of
Consortia-based research in the NAIS. Following
are the major areas in which research studies were
undertaken:
(i) Impact assessment of training

programmes: Impact of L&CB programmes
was analyzed at reaction, learning,
performance and impact levels. An on-line
template was developed and used for analyzing
the impact at reaction and learning levels. The
instrument consisted of 16 indicators related to
programme design, delivery, immediate
reaction of participants and end-of-the
programme learning. A three-dimensional
framework was developed for integrating
‘training impact assessment’ into the training
ecosystem for achieving training transfer and
effectiveness. This framework identifies (a)
trainee preparedness attributes, (b) training
design and (c) climate of trainee’s organization
for ensuring expected training transfer and
training outcomes. Indicators for extended
impact consist of increase in improved job
performance, research productivity, behavioural
changes, increased communication
competence, training transfer, overall
improvement in organizational performance, etc.

(ii) Organizational change for promoting
innovation through research Consortia: The
sub-project addressed the following aspects of
organizational change:

• Change management - synthesis of
experiences on change management in the
NARS in general and as a result of
implementing the NAIP to identify critical issues
for managing change.

• Leadership Effectiveness- identification of the
nature of leadership and measurement of the
leadership qualities and effectiveness.

• Performance enhancement- identification of
key performance drivers and the ways to
encourage and motivate scientists to develop to
their full potential.

• Organizational citizenship behaviour-
identification of the antecedents and indicators
to assess the organizational citizenship
behaviour.

(iii) Studies for promoting research and
innovation in agricultural value chains: The
sub-project addressed the following aspects:

• Support for strengthening agricultural
supply/value chains- Value chains of a range
of high value agricultural commodities in the
operating market channels in different regions
were analyzed to assess the market efficiencies
and understand the distribution of value from
the farm gate to the consumers across different
production-consumption distribution channels.

• Intellectual property management issues -
Patents, PVP, Copyrights, rural innovations:
A review of the relevant legal and policy
documents was done to understand the
background of the obligations of IP protection at
national and international levels.

• Intellectual property management issues-
Agro-biodiversity, Geographical Indications:
A primary study was conducted in the case of
Makhana in Bihar.

• Efficiency and effectiveness of agricultural
services: Based on primary survey of 461
farmers in Uttar Pradesh using a structured
questionnaire, farmers’ responses on quality of
agricultural information services from the public
and private sources for crop and animal
husbandry were analyzed.

Outputs Post-Training
Incremental

Gains in Output (%)

Journal articles accepted 53
for publication

Technologies developed 7

Patents submitted 35

Project proposals submitted 34

Table 2.2: Post training incremental gains in output
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• Contractual arrangements in mango value
chain: The study  identified factors affecting
design and management of contract
arrangements in mango value chain using data
from a survey of 83 contractors involved in
mango production and marketing in Uttar
Pradesh.

(iv) Research studies for promoting sustainable
livelihoods security: The component - 3 of the
NAIP allocated a significant share of funds to
strategies for sustainable rural livelihoods
security in less favoured areas. The research
studies in this component focused on:

• Spatial framework for assessing
vulnerability of livelihood systems in less
favoured areas: A spatial framework to assess
the vulnerability and adaptive capacity of
livelihood systems to climate and market
stressors was developed.

• Characterizing vulnerability of rural
livelihood systems using spatial data
mining: Knowledge discovery and knowledge
management tools to characterize livelihood
systems were developed.

• Technology delivery models in less
favoured areas: Keeping in view the
specificities (in terms of demographic, socio-
economic, agro-ecological and livelihood
parameters) of the less favoured areas, the
study based on desk-research, field
observations and survey was undertaken to
document and analyze alternative models for
effective technology delivery.

• Innovation quality management: The
problem of managing innovation quality in
public research institutions was addressed in
four phases viz., i) development of conceptual
framework that integrates the traditional
concepts of quality management and innovation
management, ii) identification of quality and
performance parameters to develop a matrix for
innovation management, iii) identification of
barriers to innovation quality management and
delineating critical success factors for six sigma
application in managing innovation quality, and
iv) development of a comprehensive Balanced
Score Card (BSC) framework for linking the
R&D organizations’ vision and strategy to
performance.

(v) Study on ICTs in agriculture:
• ICTs use in agricultural value chains: Use of

ICTs was documented in the following
integrated commodity supply/value chains and
used in capacity building programmes: i) Grape
– Grapenet- ICTs are extensively used in the
Grape net regulated by the APEDA for enforcing
traceability for export to Europe and ii) Dairy
(NDDB)- Implemented a Dairy Information and
Services Kiosk (DISK) and Dairy Portal.

• Survey of ICT use by farmers: To assess the
use of ICTs in the unorganized market, a
nationwide survey was carried out seeking
experiences of 417 rural respondents about the
use of ICT in their daily lives.

• Institutionalizing e-learning in agricultural
education: Suitable open source
methodologies were identified, developed
capacity building strategies and protocols, and
provided handholding support to help
institutionalize the practice of e-learning in the
NARS.

• Spatial decision support system (SDSS) for
managing agricultural experimental farms: A
web-based spatial decision support system
(SDSS) for experimental farm management
was developed using the open-source GIS.

• Spatial decision support system (SDSS) for
agribusiness retail: A web-based spatial DSS
for agribusiness retail management was
developed for identifying market areas and retail
store locations in the urban demand centres.

2.4.3.6 Capacity building programmes
organized by L&CB Consortia Partners: The four
Consortia Partners (NAARM, IIML, MANAGE and
NIRD) jointly designed, developed learning
resources and organized 130 Management
Development Programmes/Workshops and Training
Programmes from 2007-08 to 2013-14. The
Programmes covered a wide domain: Leadership
development; Developing winning research
proposals; PME; PPP; IT based DSSs (GIS, e-
learning, data mining, multimedia,); Intellectual
property and technology management (IPTM);
Agribusiness management; Supply chain
management; Managing quality in agricultural
research; and International training in frontier
sciences and management in reputed institutions
abroad. Nearly 904 scientists were deputed for
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International training in frontier areas of science. The
sub-project directly reached about 3,200 scientists/
faculty/staff of the NARS.

2.4.4 Policy, gender analysis and visioning (PGAV)

The activities that were carried out under this
sub-component looked at the larger picture of
visioning, impact assessment, technology
forecasting, gender issues in agriculture, and
decentralization of agricultural research. Apart from
policies and investment levels, institutional
mechanisms responsible for delivery of services to
farmers play a far greater role in promoting inclusive
growth in agriculture. The sub-component strived to
look at some of these issues in the thrust areas of
Visioning, Technology Forecasting and Impact
Assessment.

2.4.4.1 Institutional Options for Inclusive
Agricultural Growth: Economic reforms initiated in
the 1990s have put the economy on a path of
dynamic growth and structural transformation.
However, the contribution of agricultural sector to the
country’s economy has come down during recent
times, as compared to the contribution made by the
non-agricultural sector.  Moreover, the gap in
performance between the rich and poor states
widened dramatically during the last decade.

The sub-project on Policy and Institutional
Options for Inclusive Agricultural Growth examined
these concerns to provide policy and institutional
options for inclusive agricultural growth. The study
has specifically examined the pattern of agricultural
growth in India, with focus on disadvantaged areas
and small farmers’ access to technology and
markets for their inclusiveness. Specific research
areas under this study include: i) growth and
investment in agriculture, ii) agrarian change and
small farmers, iii) markets for high-value
commodities, iv) equity issues in water use and
technology, and v) rainfed agriculture.
(i) Agricultural Growth: The current agricultural

growth rate of little over three per cent should be
seen in terms of economic viability of small
farmers and incidence of high rural poverty in
the disadvantaged regions of the country.

• Crop Sector: There are three major trends in
growth viz., the first one relates to primarily
technology-driven higher growth rates of coarse
cereals, particularly maize, oilseeds and cotton;

the second one brought about by area
expansion, price incentive and better seed
varieties; and the third major trend is the rapid
growth in high-value commodities like fruits,
vegetables, livestock, and fisheries. Price
incentives mainly because of rising demand and
strong market linkages have prompted farmers
to diversify towards these commodities.

• Regional/district level: The district-level
analysis has shown that there are a large
number of districts with limited irrigation where
agricultural growth is rather slow. The slow-
growth districts have huge untapped potential
and they could be the source of future output
growth in agriculture.

• Farm size and social dimension: The
proportion of marginal and small holdings taken
together has increased considerably from 69.9
per cent in 1970-71 to 83.3 per cent in 2005-06.
Among the social groups, the number of
holdings possessed by the SC and ST farmers
had marginally declined between 1995-96 and
2005-06. The loss of operated area was higher
(-3.4%) for ST than SC (-0.8%) category.
Dispossession of agricultural land owned by the
SC and ST categories is a matter of serious
concern.

In terms of area allocation, the marginal and
small farmers allocated a higher proportion of land to
food grains. While the marginal farmers have
increased area under food grains substantially
between 1990-91 and 2005-06, the medium and
large farmers have diversified their cropping pattern
to cash crops. This implies that food security
concerns dominate in the decisions of these farmer
groups due to operations of imperfect food market
and the prevailing uncertain price situations. Across
farm-size groups, the extent of irrigation was high
under ‘others’ category (50.7%) when compared to
SC (45.2%) and ST (20.2%) farmers’ categories in
2005-06.
(ii) Investment in Agriculture: Decadal trends in

real gross capital formation in agriculture in
the1980s showed a marginal decline mainly
because of the negative growth in public
investment. This decline was arrested through
impressive growth in private investment (4.11%
per annum) during the1990s. In the previous
decade, the public investment rose sharply
(15.80%), and private investment grew at 4.8
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per cent, thereby registering an impressive
growth of 7.1 per cent in the total investment.
The changing sectoral shares within
agricultural investments still show prominence
of crops and livestock sectors, with a rising
share of fisheries sector (13%), indicating the
diversification of agricultural investment
portfolio in the recent years. Investments in the
fisheries sector are predominantly from the
private sector.  Across regions, southern and
western states have accounted for two-thirds of
the total state investment, while hilly and north-
eastern regions could get less than 10 per cent
of the state investments.

Based on the study, following policy
recommendations were made:
• Considering higher nutritional value and less

resource-use, there is a need to enhance the
output of coarse cereals, pulses and small
millets. Priority should be accorded to
promotion of adequate investment in
infrastructure, markets, agro-processing and
scientific knowledge dissemination in the slow
growth districts.

• The practice of collectivization of operational
holdings which holds promise to adopting modern
technologies and realize better income for
farmers, should be strengthened and disseminated.

• Attempts should also be made to streamline the
direct subsidy distribution system to avoid
losses and leakages of inputs.

(iii) Agriculture and small farmers’ livelihood:
The contribution of agriculture to household
income is found to be 50-70 per cent, it is even
less in the case of marginal and small farmers
and just adequate to sustain above the poverty
line in the irrigated regions.

The marginal and small holdings are
economically non-viable to provide sustenance to a
farm family. This raises issues for long-term
sustainability of small-scale farming. In the long run,
the solution to the problem of small-scale farmers
lies in shifting of agricultural workers to non-
agricultural sector.

The following recommendations emerged from
the study:
• A major thrust on promotion of agricultural

productivity and income through Government
support programmes including development of

rural infrastructure, marketing network, access
to credit, strategic research and extension
services, etc. with a focus on the small and
marginal farmers is required.

• There is a need to promote farmer-market
linkages by liberalizing the land market,
promoting contract farming and organized
retailing in agricultural products.

• Generation of wage and non-wage employment
opportunities in the rural areas is the need of the
hour.

(iv) Innovation system and impacts: It is
imperative to strengthen the innovation system,
since much of the hope for increase in
agricultural productivity is pinned on
technological innovations. The first and
foremost requirement for this is enhancement of
public investment for agricultural R&D. The
annual growth in the public investment has
slowed down from close to 6 per cent in 1990s
to 3 per cent in the last decade (Fig. 2.8).

Fig 2.8: Trends in real government expenditure on
agricultural research and education in India

The investment intensity, i.e. public investment
as a percentage of agricultural gross domestic
products (AGDP), is nearly 0.6 percent for research
and nearly 0.2 percent for extension.

Biotechnology: In innovation systems,
agricultural biotechnology has emerged as a
promising sector. Tissue culture industry accounts
for 28 per cent of the total firms in agriculture, as
against 19 per cent of seed companies and 13 per
cent of those dealing with transgenics. Private
companies invest 12-16 per cent of their turnover on
R&D.

Irrigation Water: The gap between irrigation
potential created and utilized continues to remain
wide. When the availability of water and area
irrigated by surface water is declining and the
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ground water is getting over-exploited, it is high time
to promote conjunctive use of water and give far
more attention to better management of canals and
rehabilitation of tanks so as to enhance the irrigation
potential. While aiming for inclusive growth, it is
important to focus on building water institutions like
the Water Users Associations and Ground Water
Market for better water-use efficiency, and more
equitable distribution of water.
• Dryland agriculture: The aggregate analysis

of the dryland districts (with less than 30%
irrigated area) has revealed that trends in the
yield of bajra, maize and sorghum are similar to
those in more irrigated districts, but the annual
rate of increase is significantly lower in the
dryland districts. The technological intervention
can have a substantial impact on crop yields
and farm income. The study has shown that
dissemination of resource-oriented technology,
access to credit and risk management will be
crucial in promoting development of dryland
agriculture.

• Promotion of agricultural value chains: The
conditions for participation of small farmers in
high-value markets in the case of baby corn in
Haryana and grapes in Maharashtra were
encouraging. The shelf-value of baby corn can
be increased through light packaging and it
does not need much investment. In the case of
grapes, more than half of the area is occupied
by small farmers. It is a knowledge-intensive
crop and farmers are in touch with R&D
agencies.

2.4.4.2 Visioning of agriculture: It is a policy
option for envisioning agriculture for the future.
Rapid developments in other frontier areas of
science have a significant impact on agricultural
R&D. It is imperative to articulate technological
needs of various segments of agriculture, and
contemplate how developments in science can help
address these needs. It is important to align policies
and changing market opportunities with growth for a
sustainable development which require capacity for
policy analysis and assessing implications of market
trends.
(i) Decision support system (DSS) for

commodity market outlook: Through the sub-
project entitled Developing a Decision Support
System for Commodity Market Outlook, it was
attempted to develop suitable crop-specific

models that could generate medium-and long-
term outlooks. These efforts culminated in the
development of outlook models for major grains
(rice, wheat and maize) and oilseeds
(groundnut, soybean and rapeseed & mustard)
and these could be relied upon for drawing
future scenarios on the agri-commodities under
alternative policy settings. India specific
commodity market outlook models for important
agricultural commodities were developed. One
was Grains Outlook Model and the other was
Oilseeds Outlook Model. These models
generate outlooks based on four key
components of the food balance sheet viz.,
demand, supply, trade and prices. An on-line
database repository, Commodity Market
Outlook Statistics (CMOS), which provides
time-series and cross commodity data under a
password-protected system, was developed as
a part of the sub-project.

• Visioning of Dairy Sector: The future
scenarios, strategies and actions for the dairy
sector were visualized for 2021 and 2035. The
base of dairy production is changing with
respect to purpose, size, and composition. The
dual status of dairy farms to provide milk and
draft power is decreasing day by day. There is a
change in the breed and species composition of
dairy herd. The share of indigenous cattle in-
milk has continuously decreased while that of
crossbred in-milk cattle grew at the rate of more
than 7% per annum and the wet-dry ratio is
continuously improving. The mechanization of
agriculture and Artificial Insemination (AI) led to
erosion of genetic base. Five milk production
systems were identified and classified as
intensive and extensive production systems.
Estimation of nutritional and economic demand
was computed under three situations namely
normal, high and low growth. The economic
demand in 2021 was estimated to be 131.71,
140.32 and 123.49 million tons under normal,
high and low growth situations, respectively;
whereas in 2035, it would rise to 219.34, 249.28
and 192.72 million tons. In 2035, consumption
of liquid milk would be more than the nutritional
requirement except in North-Eastern States and
parts of West Bengal and Orissa.

• Visioning of rainfed agriculture: Twenty three
drivers of change were identified; classified into
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bio-physical, socio-economic and government
policies; and ranked. A majority of the
respondents felt that the rainfall distribution
followed by ground water status as the major
bio-physical parameter influencing land-use in
rainfed areas. Minimum support price, size of
holding and access to market are major drivers
of crop diversification. The following scenarios
were visualized:
– Climate change scenario: It may witness

decrease in area under rainfed rice and
increase of area under coarse cereals,
mainly maize.

– Developmental scenario: Characterized
by institutional intervention like watershed
development and other resource
conserving or augmenting mechanisms, it
is likely to push for a shift towards
diversification in favour of high value crops
like fruits and vegetables, followed by
oilseeds, pulses and cotton at the cost of
coarse cereals.

– Globalization scenario: It will boost the
commercial agriculture and the likely
positive impact will be more on cotton, fruits
and vegetables at the cost of cereals in
general and coarse cereals in particular.

(ii) Horizontal and vertical diversification of
India’s rural economy - potential and
constraints:

• Diversification: Within the agricultural sector,
the shares of horticulture, livestock and
fisheries in the total value of output increased
quite significantly. Within the crop, the
contribution of food grains to area as well as
value of output declined over the years.
However, the share of pulses and oilseeds in
total area and value of output increased. The
share of fruits and vegetables, as well as the
livestock in the total value of output increased.
The contribution of fisheries to total GDP of
agriculture and allied sector marginally improved.
Small size of farm has played a positive and
significant role in horticultural diversification.
Diversification in favour of livestock depends
largely on the availability of fodder and grazing
land, dairy co-operatives, and veterinary care and
to some extent road connectivity.

• High value commodities: There is a structural
shift in consumption pattern across states and

income classes away from cereals to high-value
agricultural commodities, both in rural and
urban areas. There is a relatively strong and
growing demand for livestock products and
fruits and vegetables in both the rural and urban
areas. Due to shift in demand pattern towards
high value crops, the farmers have also
responded to market signals and gradually
shifted the production-mix reflecting in the share
of high value crops (fruits and vegetables,
livestock products and fisheries) in the total
value of output from agriculture. The study
suggested that a future road map for high-value
agriculture development should focus on
investment in technology development and
dissemination, and basic infrastructure;
improve the technical capacity of producers and
other players in the value chain: institutional
support in core functions of production, logistics
and marketing through concerted public sector
support and active public-private partnerships;
and provision of inputs, particularly  planting
materials for fruits and seeds for vegetables.

• Watershed development projects: An
attempt was made to piece together various
evidences to create a larger picture of the scale,
spatial converge, major impacts and enduring
concerns in watershed development in the
country. The evidence suggests that the
watershed development projects have attained
partly the immediate goals of rain water
harvesting and increasing crop productivity, but
the larger goals are yet to be addressed. The
approach should not be merely to find
alternative mechanisms for increasing access
to irrigation and enhance crop productivity,
rather it should focus on identifying alternative
institutional mechanisms to address the larger
issues of equity, sustainability and post-project
management.

• Agrarian distress: Study was also conducted
to examine the farm sector distress to critically
analyze the causes and dimensions of agrarian
distress. Crop loss, bore well failure and price
crash become stressors when two or more
events like land dispute and sickness of family
members, combine together to trigger suicides.
The money lenders, relatives and spouse
posing insecurity or insult to the individual act as
catalysts. Lack of technological breakthrough in
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crop yield, and rise in input costs has affected
the profitability of crop cultivation.

(iii) Visioning of human capital requirements:
The assessment of existing manpower, the
sectoral growth, capacity utilization of qualified
graduates for the future agricultural education
needs has been visualized under sub-project
Assessment of Future Human Capital
Requirements in Agriculture and Allied Sectors.
The broad results point to a shift in demand for
agricultural human resources from the public to
private sector. In 2010, the share of various
segments by employment was: 33 per cent in
Government, 44 per cent in private, 10 per cent
in financial, 4 per cent in research and
academic, and 9 per cent in others. There was
substantial gap between demand and supply of
manpower in agricultural and allied sciences to
the tune of 50 per cent. The shortfall was high in
the case of rapidly growing sectors such as
horticulture, dairy, veterinary and substantial
trained manpower to achieve targeted growth.
The projections indicate that by 2020 the
annual outturn required would have to be about
54,000, i.e. the demand supply gap would be
30,000. Discipline-wise, the additional annual
requirements of outturns are expected to be:
Agriculture 9,335; Horticulture 7,153; Forestry
1,116; Dairy 3,005; Veterinary & Animal
Husbandry 4,989; Fishery 2,181; Agricultural
Engineering 1,749; and Agricultural
Biotechnology 305. Results indicate the need
for skill up-gradation in the light of technological
innovations, as well as skill development in the
emerging areas in the sector.

2.4.4.3 Impact assessment of public
agricultural research: Impact assessment is a
critical component of agricultural research in that it
helps to define priorities of research and facilitate
resource allocation among programmes; guide
researchers and those involved in technology
transfer to have a better understanding of the way
new technologies are assimilated and diffused into
farming communities; and show evidence that
clients benefit from the research products. In view of
declining funds for agricultural research and the need
for stronger accountability in recent years, there is
now a much greater demand not only for
demonstrating the actual impacts of research but also
for maximizing impacts through targeting research

benefits to poor people. More important in this regard
has been the need to assess the potential impacts of
agricultural research on poverty alleviation with a
view to setting priorities of research.
(i) Priority Setting, Monitoring and Evaluation

(PME) Cells: The need for PME activities was
felt during NATP (1999-2005) as it helps in
prioritization under limited resources, proper
utilization of project funds, fast tracking of the
progress of the project and using new tools for
project identification and finalization. Under the
NAIP, an attempt was further made to
institutionalize the Priority Setting, Monitoring
and Evaluation (PME) Concept in the ICAR.
For participating in the policy arena,
strengthening of PME Cells in the SAUs and
ICAR Institutes was done through
establishment of 14 PME Cells under the NAIP,
five in the ICAR Institutes and nine in the SAUs.
These PME Cells received funds and training
for conducting research prioritization,
monitoring and evaluation activities of their
Centre. The PME Cells under the project have
completed the assessment of 40 proven
technologies for impact, in terms of increase in
regional production, income, employment,
savings in cost and inputs, sustainability and
risk, and research prioritization in three SAUs.
Review of the functioning of the PME Cells has
again indicated that they are functioning in
isolation without integrating with the
mainstream, and thereby not addressing the
specific purposes for which they were created. A
Committee was constituted to evolve measures
for strengthening and institutionalization of the
PME Cells. The major measures were identified
towards strengthening and integration of PME
Cells and set guidelines regarding the
constitution, functioning, financing and activities
of the Cells were evolved and communicated to
the ICAR. The implementations of the
guidelines are imperative to render the Cells
effective and functional and to draw the needed
authority and response from all quarters. This
will avoid turf problems as otherwise there may
be a tendency to perceive PME as an intrusion
and not taken seriously.
The activities identified for the PME Cells
include: i) sensitizing the managers and
stakeholders on the aims and objectives of
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PME; ii) develop, provide and use analytical
tools for PME; iii) take up activities like
visioning, developing FYP and Perspective Plan
on a continuous basis, and act like a think tank
for the Institute/University; iv) keep inventories
and track allocations of resources among the
regions and research programmes; v) provide
analytical base for the RAC and IRC and
facilitate planning and monitoring of research
programmes; vi) undertake impact assessment
of the Institute/University technologies, and
impact assessment and monitoring of externally
funded Plan projects; vii) undertake
development of data base on research,
technologies, adoption, impact, etc. on a
continuous basis along with interface with ARIS
and IPR Unit for strengthening the data base
and other decision support system; and viii) act
as a node for information flow within the ICAR
Institute/SAU, SMD, and the NARS through
network and other means.

(ii) PME Cells: It was an effort in the direction of
conducting studies in the field of prioritization
and impact assessment. Therefore, the ICAR
has issued an office order to institutionalize the
PME Cells with a multi-disciplinary team in each
Institute. As a result of institutionalization of the
PME Cell in ICAR, a full flagged Unit of PME
Cell at the Council level has been created to
coordinate the PME activities. The newly
created PME Unit is headed by ADG (IPTM &
PME).

 (iii) Impact assessment of ICAR Schemes: More
than 40 technologies have been taken up for ex-
post impact assessment by the newly created
14 PME Cells.  A few PME Cells have come out
with a research prioritization exercise for their
institutes and also impact assessment of other
NAIP sub-projects. Under the VPAG sub-
project, the PME Cells were given training on
research prioritization and also on impact
assessment. The PME Cell was also entrusted
with the responsibility of evaluating the
performance of NAIP (ICAR) funded research
projects executed in CSKHPKV, TNAU and
IIHR. In all, more than 40 technologies have
been taken up for impact assessment.

(iv) Assessment of impact of climate change:
The sub-project Assessment of Impact of
Climate Change on Water-Energy Nexus in

Agriculture under Canal Irrigation System
looked at water-agriculture-energy and climate
change linkages for two large canal irrigation
systems in India viz., Sahayak Canal Irrigation
System (SCIS) in Uttar Pradesh (SSP-UP) and
Sardar Sarovar Canal Irrigation System in
Gujarat (SSP-G). The sub-project was an
innovative attempt to use a soft-link approach
between climate models, hydrology models and
economic-energy-environment models to
integrate agriculture-water-energy and climate
change in the context of a canal irrigation
system. A framework, to capture water supply
and demand (agriculture, residential, industry,
energy and environmental flows) in the
command and catchment areas of two canal
irrigation systems has been constructed. Future
scenarios to articulate policy implications for
water-agriculture-energy-climate change nexus
was attempted.
The ArcSWAT interface was used to pre-
process the spatial data for the river system. A
Digital Elevation Model (DEM) from the SRTM
was used for basin delineation. The stream flow
data were obtained for various time periods
from global runoff database. The model was run
using PRECIS GHG climate scenarios for near
(MC) and long-term (EC) periods (2021-2050,
2071-2100, respectively) without changing the
land use.
It was found from the tube well installed in the
farms that as the bore depth increases across
the command area, the fuel consumption
(diesel and electricity) increases. Studying the
pattern of cultivation of the three major crops-
rice, wheat and sugarcane (forming almost 85%
of net irrigated area) in the Sardar Sahayak
command and wheat, groundnut and rapeseed
in the Sardar Sarovar command area and
estimating the cost and revenue generated for
the five key parameters clearly showed an
increase in the cost per hectare of production of
the crop in these regions.

(v) Enabling Small Holders to Improve Their
Livelihoods and Benefit from the Carbon
Finance: Under this sub-project, a “SMART-
CDM” approach (Specific, Measurable,
Achievable, Realistic, and Tangible Clean
Development Mechanism) has been developed
at  the ICRAF and implemented to achieve
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carbon sequestration through adaptation and
mitigation activities at different levels, i.e.
household, farm, landscape, and community
levels. The new approach has created the
importance of the below ground carbon
sequestration (carbon addition in the soil carbon
pool) as a better way of sequestering carbon,
and promoted farming practices, which are
adaptable to and are in harmony with the
existing CDM rules.
The entire project implementation was based
on participatory approach, with concluded
iterative consultations with the farming
community on the project design itself, focused
group discussions, Participatory Rural
Appraisal (PRA) and participatory farming
system analysis for deciding the emission
reduction/ carbon sequestration interventions,
and the allocation and acceptance of
responsibilities for implementing the assigned
tasks, monitoring of the progress and reporting.

2.4.4.4 Technology forecasting:
Technological needs for agriculture, mainly; future
rice, wheat and pulses research; domain forecasting
for plant breeding and genetics; rainfed agriculture;
and fishery have been identified under the sub-
project VPAGe through brainstorming sessions in
the respective subject matter institutions.  Emerging
research areas in frontier sciences as evident by
publications have been identified using
transformative activity index which revealed in a
quantifiable manner what currently India is focusing
on in relation to Brazil, China and US. Besides, the
implications of the developments in frontier sciences
like nanotechnology and biotechnology for
agriculture was studied through available examples
and approved technologies. An assessment of the
Indian R&D strategies in relation to the developing
countries, technologies in the pipeline in India and in
developed countries in relation to what is needed in
the next few years for selected cereals, pulses and
oilseeds was made.
(i) Assessment of inter-relationships between

R&D in agriculture and other fields of
science: At the global level, the developed
world commands extreme dominance in terms
of R&D expenditure. Public expenditure on R&D
as a proportion of agricultural GDP has been
hovering around 0.52 per cent during 1981-
2000 for the developing countries, while for the

developed countries it registered a noticeable
mark-up, from 1.4 per cent in 1981 to 2.4 per
cent in 2000. In the former camp, India showed
a noticeable improvement from 0.18 per cent in
1981 to 0.34 per cent in 2000; while in the latter,
it increased from 1.31 per cent to 2.60 per cent
in USA and from 1.45 per cent to 3.62 per cent
in Japan.  It is absolutely clear that in the
developing world as a whole, a rather negligible
proportion of what is being produced in
agriculture is ploughed back into R&D activities
through public investment, and accordingly, with
every passing decade, the developed world is
leaving the developing world much behind in
terms of this measure of investment.
Per capita public expenditure on agricultural
R&D has not witnessed any sizable
improvement in the developing world, either
during the eighties or during the nineties; while
in the developed world, it increased from USD
10.9 in 1981 to USD 13.0 in 1991 and slumped
back to USD 11.9 in 2000. From research
intensity ratio too, the developing countries
continue to be way behind their developed
counterparts. Research expenditure per
economically active member of agricultural
population shows the developed-developing
country gaps far more tellingly. In 1981, public
expenditure for every active member of
agricultural population was USD 45 in the
developed countries, against USD 1 in the
developing countries; in 1991, the ratio jumped
to 64:1; and in 2000, it was 68:1.

• Bt Cotton: The ex-post impact assessment of
Bt cotton for the assessment of welfare
contribution in terms of the economic surplus
showed that the producer surplus realized
through Bt cotton cultivation during the
assumed life span of the product of 14 years
reckoned since 2002-03 is R23,751 crore at
constant prices (2002). The total innovator
surplus was R4,025 crore. In the alternate
scenario of continuing the non-Bt, with the
historical trend in cotton productivity, the
production would have been only 13-14 million
bales at the yield level of less than 300 kg/ha.
The total pesticide consumption in Indian
agriculture would have been around 60
thousand tons compared to 42 thousand tons
consumed currently.
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The studies showed that dominance of desi
varieties in cotton started declining after the
introduction of American varieties and then
hybrids posing huge implications for the Plant
Varieties Protection and Farmers’ Rights
(PVP&FR). It is relevant to note that even after
35 years of hybrids introduction in cotton, the
area under hybrids was less than 40 per cent till
2012 when the Bt cotton was introduced in 2002
(particularly in the irrigated north zone, the area
under hybrid was less than three percent).  The
impending elimination of varieties’ cultivation
has implications for bio-security and biodiversity
resulting in pan genetic vulnerability. It appears
as though cotton varieties literally need
protection from hybrids’ explosion. This throws
a serious challenge to public sector to rise to the
occasion and develop alternative technologies,
like varieties of Bt instead of hybrids, to provide
alternative option to farmers of the third world to
realize the benefit of GMO.

• Nanotechnology: Nanotechnology into the
agricultural research domain focused on
analyzing current trends in nanotechnology for
assessing their implications for the agri-food
sector in India. The general systems and
process based methodology was developed
keeping in view the emerging transformation of
the agricultural research system in India towards
an innovation system, the framework developed
was to map nano-research areas to the research
themes along the agricultural supply chain, or the
entire production-consumption system. This
generalized and process-based framework
enables identification and characterization of the

outputs (publications, patents, etc.), and maps
them to the different agricultural research theme
areas through the filter of links in the agri-value
chain (Fig. 2.9).

The framework comprises identification of
relevant nano-research and agri-food research
thematic areas and mapping the outputs of nano-
research areas to the agri-food research areas using
the different links in the agricultural value chain as
guides using database technologies. The database
allows mapping research themes in nanotechnology
to specific sectors in the agricultural value chain
enabling a rational assessment of the potential
applications of nanotechnology in the Indian
agriculture. The specially designed database model
was used to organize information from R&D
indicators in nanotechnology.

2.4.4.5 Networking of Market Intelligence
Centres in India: With a view to providing the
market advisory to farmers, the sub-project
Establishing and Networking of Agricultural Market
Intelligence Centres in India was implemented. The
baseline survey results revealed that anticipation of
better price was the reason for 35 per cent farmers to
change their cropping pattern. Newspapers and
private traders were the major regular sources to the
farmers. Around 224 forecast advisories were
disseminated through magazines, E-mails of the
forecast advisory (99,008) were sent by the
Consortium Partners. The TNAU sent three lakh text
SMS per forecast. The total voice SMS sent by all
the Consortium Centres exceeded 10 million. It was
decided to generate and  disseminate two  types  of
price forecasts  viz.,  pre-sowing  forecast  that
would  help  the farmers on sowing and area
allocation decisions and pre-harvest-forecast that
would help taking decisions on immediate sale or
stocking for some period to take advantage of the
price raise in the commodity markets.

Mandatory crops of the project included paddy,
wheat, maize, sorghum, cumbu, ragi, blackgram,
greengram, bengalgram, redgram, soybean,
groundnut, sunflower, sesamum, mustard, copra,
castor, rapeseed, cotton, potato, tomato, onion,
small onion, brinjal, green peas, coriander, ginger,
pepper, turmeric, red chillies, cardamom, coconut
and arecanut to the Lead Centre TNAU, and the
Collaborating Centres KAU, UAS (Dharwad), UAS
(Bangalore), ANGRAU, PDKV, JAU, MPUAT,

Fig. 2.9: Knowledge mapping of nanotechnology in
agricultural and thematic areas
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CCSHAU, PAU, and GBPUAT. Price forecasting
tools such as Moving Averages, Seasonal Indices,
Single Exponential Smoothing, Double Exponential
Smoothing, Co-integration were used. The price
forecasts generated were validated by interacting
with traders, farmers, and other commodity specific
websites and also in futures platform. The
Consortium Centres generated 866 price forecasts
on the mandatory crops.

The Consortium Partners conducted 381
farmers’ and 169 officials’ trainings covering 27,202
farmers and officials. The impact of the forecast
advisory given by the Consortium Centres in
selected crops was assessed. The results showed
that the income of the adopters of market advisory
was higher compared to the non-adopters.

2.4.4.6  Women in agriculture: Though women
constitute a sizeable agricultural work force in the
country, they have less access than men to
agriculture related assets, inputs and services. The
programmes initiated and implemented by different
Ministries with varied purposes, since
independence, with the common objective of women
development were reviewed and documented; those
having relevance for agricultural research, education
and extension were critically assessed for the
content, context and progress.
(i) Gender work participation scenario in India:

A study aimed at assessing the changing
structure in gender work participation in India
and across the world was conducted using the
Census India and FAO data. The Gender Work
Participation Disparity Index (GWPDI), which
varies between 0 and 1, was developed. The
index value was in proportion to the disparity –
and the reverse indicated equity. Mizoram had
the most equitable gender work participation
scenario, followed by Manipur, Nagaland and
Himachal Pradesh. The states with high
disparity include Uttar Pradesh, Bihar, Punjab,
Kerala, West Bengal, and Orissa.  The GWPDI
value for India was 0.397 in 1991 and 0.338 in
2001, which meant the narrowed disparity over
time. The world index too saw a decline from
0.232 in 1980 to 0.182 in 2010 indicating
reduction in disparity.
The Gender Work Participation Index (GWPI),
which varies between 0 and 1, was developed
to measure the work participation by combining
both male and female work participation. The

index was in direct proportion to the level of
gender work participation. The GWPI was 0.234
in 1991, which increased to 0.272 in 2001
indicating improvement in work participation
scenario. Himachal Pradesh, Mizoram, Sikkim,
and Dadra & Nagar Haveli showed high gender
work participation status, whereas Orissa, West
Bengal, Bihar, Punjab, and Haryana showed
low level of gender work participation.

(ii)  Labour migration and gender: Considering the
significance of migration in the life and
livelihood of poor, a study was conducted in
locations of Bhubaneswar inhabited by migrant
women to understand the pattern, profile and
livelihood of women migrants covering a sample
of 100 randomly selected women migrants.
About half of the migrants permanently shifted
to the city along with their family, while the rest
had some members left in their villages.
Occupational profile indicated that 92 per cent
were engaged as wage labourers. An estimated
48 per cent moved back to their villages during
the lean months that coincided with agricultural
seasons in their places of origin. Significantly,
67 per cent of these women were engaged as
labourers in rice and vegetable farming, while
25 per cent were engaged in farming either on
their own or leased-in land. This suggests that
the existing phenomenon of circular migration is
an important livelihood diversification strategy.
About 34 per cent reported family disputes as a
reason for migration, while 30 and 22 per cent,
respectively reported natural calamities and
debt burden as the major factors. Besides
facing the farm level constraints that abetted
migration, the migrants were found suffering
from drudgery and health hazards in their
occupation, and poor nutrition and social
security, despite increase in income in the place
of destination.

(iii)  ICT Readiness of rural women in agriculture:
A multi-lingual Rural ICTs website was designed
to address information needs of farm women,
serve as a platform for e-business for the
products of women SHGs, and provide an
opportunity to share traditional knowledge or
local biodiversity and its utilization. The farm
women who neither had an alternate livelihood
nor had used ICTs for agriculture information or
agribusiness before the project initiation, had an
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alternative livelihood through entrepreneurial
development, networking and marketing
through ICTs, and were able to record
significant increases in their earnings from
herbal products. The ICTs did contribute to
women empowerment, though its contributions
varied significantly based on the tool used, for
what purpose it was applied and by which
agency. If women have to benefit from ICTs,
special focus needs to be given in its
application, otherwise like many other
development interventions, women are likely to
get side-lined. Enacting and enforcing gender-
sensitive ICT policies therefore makes lot of
sense.

(v) SHGs and rural women empowerment: The
SHGs reported considerable improvement in
access to resources, particularly land on
informal leasing. Difficulty in continuous lease
arrangement was the major constraint. They
also reported reduction in input transaction cost.
The Kerala SHG observed that group-based
farming overcame labour shortage and enabled
better supervision. Awareness of members
about development programmes improved with
the network of SHGs and SHG federations
disseminating information.
A portal called “Gender Knowledge Centre” has
been created and is available on the website of
Directorate of Research on Women in
agriculture. The portal now serves as a
mechanism to share gender related information
with the stakeholders. The portal contains
information on different broad domains, the
important ones being information and statistics,
gender analysis tools, etc.

2.4.4.7 Centre- State System in Agriculture:
Relationship between the Centre and the States in
the field of agriculture is clearly spelt out in the
Constitution. Understanding the role of the Central
and State Systems and their relative strengths in
meeting the development objectives in general and
the R&D needs in particular including technology
dissemination is imperative in planning for a
futuristic agriculture. The historical perspective of
the relationship, its dynamics and implications were
analyzed. The interfaces of the relationship with
multi-actors like private, corporate, civil society,
farmer’s organizations, etc. and the anticipated role
clarification have been envisaged. Agriculture being

a State subject, it has become more imperative to
clarify the role played by multiple actors.

Centre should be limited to policy, planning,
funding, monitoring, basic research, and training
(HRD). The State should focus on the State level
policy & planning, capacity building, delivery of
services, applied research, allocation of funds, and
monitoring. Devolution of some powers and
responsibilities of the Centre and State to the
Panchayat system may be necessary, as it could
emerge as an effective platform to interface and
facilitate bottom up planning (e.g. Kerala and
Karnataka). Private sector may bring in technology
and capital where the State cannot invest. Areas or
activities that have attracted interests of the
corporate entities so far are oilseeds, horticulture,
dairying, poultry, etc., besides activities like
warehousing and storage, extension services, R&D,
etc.

States are in a better position to address local
issues and they expect only devolution of funds for
the location-specific agricultural planning. Further,
the developments in land acquisition, forest,
marketing, FDI in retails, SEZs, IPR, transgenic
crops, etc. only added to the outcry. An immediate
outcome was the realization by all the stakeholders
about their roles, and policy measures need to be
evolved to strengthen their respective roles and
foster the interface. This fructified for the first time
through the implementation of Rashtriya Krishi Vikas
Yojana (RKVY).

The importance of private sector in Indian
agriculture is stressed to establish efficient strategic
and hi-tech research, wider transfer of technology,
processing and value addition, increased investment
in agribusiness, bulk and specialized warehousing,
cold chain system in agro-food parks, auction
centres and commodity exchanges, specialized agri-
ports for exports, and bulk grain handling system /
perishable cargo system, controlled atmosphere,
and dedicated agri-freight corridor facilities.

The entry of private sector in agricultural
research has raised legal issues, especially with
respect to technology and IPR. Private corporate
sector has easier access to capital, technology, and
management skills. However, the Government
should play the critical role of facilitator, enabler and
regulator in the process of creating better
infrastructure, performance and monitoring
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measures for the involvement of private sector
participation in agricultural R &D and extension.
Willingness and penetration of private sector has
changed as characterized by private pioneered seed
system where the public sector provided the base
and launch pad to begin with, as an example.  The
scope for PPP was studied with four cases of
successful models in important areas viz., model
terminal markets, hi-tech agribusiness farm projects,
integrated agro-food port projects, and PPP in
agriculture.

2.4.5 Remodelling financial and procurement
systems (RFPS)

2.4.5.1 Procurement management:
Procurement Management is a critical element in
any Project implementation and unless it is carried
out efficiently and promptly, the full benefits of the
Project cannot be realized. The World Bank has
developed Guidelines for the procurement of goods,
works and consultancy, which represent accumulated
experience of the Bank and good public procurement
practices on a global scale.

The Procurement Unit of PIU (NAIP) was headed
by the Under Secretary who is responsible for the
overall procurement management of the NAIP.

As the NAIP was implemented in Consortia
mode, the procurement for implementation of the
Project was more important because all the
Consortia Partners were not familiar with
procurement procedures of the World Bank. The
immediate need was to put in place a capacity
building programme to ensure that the procurement
carried was out as per the agreed World Bank
procedure. Moreover, some of the partners like
NGO’s were not competent enough to process on
their own. But with the constant support and
guidance of PIU-Procurement Unit, they could
process and procure the required goods, works and
services for the sub-projects implemented by them.
In the case of all the prior review and proprietary
items procurement, the PIU-Procurement Unit
provided input to all the Consortia right from the
proposal stage through National Shopping/NCB/
ICB, getting NOC/ approval from the World Bank.

2.4.5.2  Procurement reforms:
• Majority of the Implementing Agencies had little

exposure to the Association’s procurement
procedures. Therefore, a twin strategy, which

involved building up of capacity and monitoring
the actual procurement carried out by
Consortia, was adopted. A procurement
consultant was appointed as the nodal point to
guide and advise the Implementing Agencies on
procurement procedures and guidelines.

• The management of procurement under NAIP
by the PIU-Procurement Unit included
procurement of large number of items of goods,
works and consultancies. The procurement
arrangements proposed for the Project were
based on the lessons learnt from the earlier
World Bank Projects (NARP & NATP) and
interaction with the Project Officials. Procurement
was decentralized and carried out by the
Consortia for their respective research activities.

• Standard Bidding Documents/ Request for
Proposals Documents as finalized by the
Government of India Task Force and amended
from time-to-time were adopted for the
procurement under the Project. Based on the
World Bank procurement procedure, a
“Procurement Manual” which provided the
essential information and brief step-by-step
procedures for the procurement of goods, works
and services was prepared by the consultants to
guide the Procurement Officials at the Consortia.

• Procurement audit was conducted by the NAIP
at various stages for the Consortia/Partners.
External audit of the ICAR Consortia/Partners
was conducted by the C&AG and for the non-
ICAR Institutes by the C&AG empanelled CA
Firms. Internal audits were conducted by an
independent Internal Audit Consultancy Agency
(M/s E&Y) and also by the World Bank through
their Audit Consultancy Agency (M/s GPCL).

• Category-wise procurement arrangements
include: i) Civil works mainly consisting of
renovation/refurbishment of existing offices and
laboratories, construction of some additional
facilities, farm building renovation and
development to be less than USD 500,000
equivalent; ii) Goods estimated to cost USD 1
million and above were procured following the
ICB procedures. iii) Works and goods estimated
to cost up to USD 50,000 equivalent were
procured following the Shopping procedures,
and above USD 50,000 equivalent were
procured following the NCB procedures, and
rate contracts of the Director General of
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Supplies and Disposals (DGS&D) were
acceptable as substitute for the Shopping
procedures; iv) Satellite Imagery, aerial
photographs, maps and research data, books,
periodicals, manuals, software, proprietary
items, seeds, plants, fertilizers etc. and petty
items costing less than USD 400 were procured
following the Direct Contracting procedures,
and items costing USD 50,000 or more under
the Direct Contracting procedures required prior
approval from the IDA; and v) Farm
development works were carried out following
the Force Account procedures and works
estimated to cost USD 10,000 or more proposed
under the Force Account procedures required
prior approval from the IDA.

• Consultancy services were procured in
accordance with provisions of the Consultants
Guidelines. The methods followed were Quality
and Cost Based Selection (QCBS), Fixed
Budget, Least-Cost Selection, Selection Based
on Consultant’s Qualifications (CQ) and Single
Source Selection (SSS).  For small assignments
costing USD 200,000 or less, Selection Based
on Consultant’s Qualification was adopted. The
assignments above USD 100,000 required
clearance from the Bank before adopting the
Single Source method of selection. In addition,
services of Individual Consultants were hired as
per the need of the Project.

• Procurement Manual: The Procurement
Manual was prepared for the use of the sub-
project Implementing Units. It provided the
essential information and brief step-by-step
procedures for the procurement of goods, works
and services. This document was intended to
guide the Procurement Officials directly
involved in the procurement activities. It also
helped in understanding the procurement
processes and to achieve uniformity in
procurement processes followed under the
Project. The Procurement Manual provided the
minute details of procurement procedures to be
followed under the goods, works and
consultancies.  It also guided on method of
procurement to be employed, bid documents,
bids opening, bid evaluation, contract award,
checklists and other standard formats used in
the World Bank procurements. The manual was
simple to use and intended to be useful to a

newcomer as well as the experts of the
procurements.

• Procurement Plan: The procurement plan
submitted initially to the WB in November 2009
was further revised as per discussion with the
World Bank on annual basis. There was prompt
reporting by the PIU of contract award
information for all contracts under the ICB/NCB,
and Consultancies to the World Bank and the
respective Consortia. Procurement information
was collected and recorded by the PIU.
Comprehensive half-yearly reports indicating
revised procurement plan, revised procurement
schedule and the status report on procurement
were submitted to the World Bank. On-line
procurement management software was
developed by the PIU to monitor the procurements
of Consortia/Partners. Representatives from
various Consortia/ Partners personally visited
the PIU for various clarifications with respect to
procurement of goods/equipment and services.

2.4.5.3 Capacity building for Procurement
Personnel: The NAIP was a scientific Project and all
the CPIs/CCPIs were scientists with very little
knowledge about the procurement procedures. It
was felt necessary to impart trainings for capacity
building of the Implementing Agencies on
procurement procedures and guidelines of the World
Bank. The training and capacity building was
undertaken, and detailed and exhaustive modules
were designed to suit the requirements of the
Project.  Keeping in view the varied background of
Consortia implementing the Project, the modules
were prepared to give them knowledge of
procurement procedures and also provide them
sufficient practical training on the same to enable
them to apply it in the actual procurement cases.
Training modules were also shared with the World
Bank, who in turn appreciated it to be quite
exhaustive for the NAIP requirements. In addition,
guidance was given on case-to-case basis during
the actual procurement being carried out. The details
of training programme conducted are given in
table 2.3.

Table 2.3: Capacity building in procurement

Training Phase No. of No. of
Participants Locations

Phase I to IV  up to 2010 1383 31
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2.4.5.4 Complaint & Grievance Redressal
Mechanism of procurement: Adequate Grievance
Redressal Mechanism was put in place and
necessary guidance was issued to all the Consortia.
The National Coordinator, component-3 was
identified as a Nodal Officer for this purpose. The
Under Secretary was the Point Person for contact.
All complaints were addressed on priority. To monitor
the progress, a Complaint Register was maintained
at the PIU-Procurement Cell.

The following interventions significantly
contributed for providing the desired impetus to the
voluminous procurement contracts in the Consortia-
based NAIP undertaking procurement in the ICAR:
• Proactive support and guidance from the World

Bank in high-value procurements.
• Simplification of procedures through

International Shopping up to USD 50,000.
• Petty purchases limit raised to USD 400.
• Preparation of ICB documents for the

Consortia, wherever applicable.
• Proactive guidance & follow-up action with the

Consortia speeded up the procurement.
• Helping the Consortia in the preparation of

contract documents.
• Motivating the Consortia for seeking assistance

of the PIU-Procurement Cell.
• Posting of procurement material on the NAIP

website for 24 hours on-line availability by the PIU.
• Circulation of applicable guidelines/instructions

repeatedly.
• Targets fixed for timely completion of the

procurement activity.

Almost all the Consortia handled procurement
through Shopping and NCB. While many Consortia
under the Institutes like NDRI, IARI, NBPGR,
CIRCOT, IVRI, and other major ICAR Institutes at
Hyderabad, Bangalore, etc. got well trained to
handle procurement through ICB,  some of the other
Consortia under the Institutes like IASRI were well
trained to take up procurement of IT system
independently to some extent.

There were new lessons learnt in the process
as the NAIP involved Implementation Units as the
Consortia Partners carrying out the NAIP sub-
projects which were first of its kind in the NARS. As
these Consortia were spread throughout the length
and breadth of the India, there were bound to be

some communication gap between them and the
PIU/other stakeholders. It is therefore, essential to
design an IT enabled Project Management System
linking all the deliverables on the part of the
Consortia with some important parameter/tool like
the release of funds by the PIU.  This would ensure
proper monitoring and timely implementation of
various activities and correct updated information at
all the times.

2.4.5.5 Innovations in ways of procurement:
Analysis of the procurement process revealed that
majority of the sample sub-projects were satisfied
with the procurement process with 36 per cent
reporting high satisfaction levels, with key strengths
identified as i) clear guidelines, ii)  transparent
process and iii) provision for direct purchase. The
key areas of concern are i) lengthy procedures and
ii) difference in the World Bank guidelines and ICAR/
SAU organizations.

The role of PIU was  focused at strengthening
procurement system through i) staffing, ii) training/
technical assistance, iii) e-procurement, v)
disclosure, v) avoiding delays at different stages, vi)
monitoring and supervision, vii) guiding in the
preparation of ICB documents, viii) getting no
objection of the World Bank, and ix) issuing Custom
Duty Exemption Certificates to various Consortia
Partners.

A proper Grievance Redressal Mechanism is
now in place at the PIU (NAIP). The spectacular
effort reduced the number of weeks for the
procurement cycle of high thresholds goods from 50
to 14.34. Annual Post Procurement Review was
carried. There was promotion of efficient
procurement practices for wider effectiveness of the
project. The NAIP played a game changing role in
addressing various procurement related issues
through innovative approaches.

2.4.5.6 Implementation of Management
Information System (MIS) including Financial
Management System (FMS) in ICAR: Considering
the power of ICT, an attempt was made under the
NAIP to develop a MIS and FMS in the ICAR.
Administrative and financial support and effective
monitoring of the projects are essential to achieve
the intended objectives of its R&D. Keeping the
ultimate task of providing the ICAR with an efficient
and successful tool, Enterprise Resource Planning
(ERP) system was planned under the sub-project
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entitled Implementation of Management Information
System including Financial Management System in
ICAR. An ERP system integrates different parts of
the business processes and their activities such as
planning, purchasing, inventory, sales, project,
finance, human resources, etc. 

Before, implementing the complete ERP
solution in the ICAR, the Financial Module of ERP
was tested on a pilot basis at the PIU-NAIP with
some of the ICAR Institutes, which were running
NAIP sub-projects. Based on the experiences of the
pilot project, the ERP for all the ICAR Institute was
planned. The implementation of ERP was planned in
two phases: Phase-I (20 Institutes, with Phase-I (A)
consisting of six large institutes and Phase-I (B)
consisting of 14 medium institutes) and Phase-II
consisting of the remaining 79 small Institutes of the
ICAR. Accordingly, the implementation was started
initially at the PIU-NAIP and later shifted to the IASRI
for expediting the implementation. The Consortia on
behalf of the ICAR, entered into a contract
agreement with IBM India Pvt. Ltd. for customization
of Oracle ERP as per ICAR requirements for the
robust and flexible FMS & MIS System.

Establishment of a Central Data Centre (CDC)
of ICAR was further added under the sub-project and
the CDC was established at IASRI to address the
requirement of MIS-FMS including web hosting and
unified messaging solution. The Data Centre also
provided the facility of hosting web applications
developed at different institutes of ICAR and for co-
locating the application specific servers developed
along with Storage Area Network (SAN) facility for
hosted applications.

For the requirement study, a core team was
identified at the ICAR Headquarters in each
functional area of Finance, Human Resource,
Project, and Procurement. The study was carried out
in collaboration with ICAR Headquarters and partner
organizations. Based on the requirement analysis,
the AS-IS Documents were prepared in the
functional areas of Financial Management, Project
Management, Supply Chain Management, Human
Resource Management and Payroll. The software of
ICAR-ERP was developed in the project using
Oracle ERP available at URL: http://
icarerp.iasri.res.in. The ICAR-ERP solution
facilitates efficient and effective planning and

management of resources. The system integration
processes were carried out in the following five
major functional areas:
• Financial management:  The module covers

solutions for general ledger, account payable,
account receivable, cash management, fixed
assets management, budget management and
grants. The Grants and Budgeting (G&B) sub-
module covers all the processes related to
budgeting process (Plan & Non Plan), EFC
budgeting and item procurement, draw and
disbursement of funds.

• Project management: All project related
activities starting from status report creation,
scope for project information, project costing,
project documents, contract management and
collaboration of project documents including
RPF I to IV along with their evaluations, ratings,
approval and budgetary and activity
management are covered under this module.

• Material management: The module deals with
the purchase and inventory management
including indent creation with approval process,
procurement process with EFC linkage,
receiving of material, its  inspection, and
process of item tracking from inventory
maintained in stores.

• Human resource: The module covers
employee information, HR policies, leave
management, performance and appraisal
system. The sub-module Core Human
Resource includes recruitment, employee
details, promotion and pay fixation, retirement,
transfers, accounting of leaves, maintaining and
updating service books. Further a Self Service
sub-module is provided which allows an
employee to apply leave, update personal
information, tax declaration, and submit APAR
and NOC’s.

• Payroll system: The Payroll module includes
employee payroll, salary, earnings, deductions,
handling of loans and advances, GPF, pension
payment, retirement benefit and income tax
calculation and arrear calculation for all the
ICAR employees. All pension processes such
as retirement initiation, sanction, authorization
and generation of statutory pension forms is
also captured in the system.
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2.4.5.7 Impact of ICAR-ERP Solutions: The
implemented ICAR-ERP solution would provide the
following:
• Internal procedure simplification, much easier

information retrieval, improved performance
management, and increase in work efficiency.

• Streamlining the flow of information and
eliminating the unwanted flow of information.

• Secured workflow.
• Re-engineered business processes in five

functional areas across the ICAR Institutes.
• An efficient, streamlined and cohesive set of

business process units such as finance,
accounting, purchasing and distribution,
inventory management, strategic policy planning
and development, project management,
training and human resource management in
the ICAR.

• An integrated and shared database that
supports multiple functions used by different
functional units and at the same time, also offers
some degree of synchronized reporting and
automation eliminating the need for multiple
entries.

• A uniform platform ensuring that there is no
discrepancy in the information that is processed
and that ensures to bestow impressive
strategic, operational and information-related
benefits to ICAR.

2.4.5.8 Capacity building for ERP
implementation: Before implementation of the
developed system, end-users trainings for institute
personnel were imparted. Strategies regarding cut
over & migration of data and on-site & off-site
support were planned. Training manuals were
prepared in different functional areas. The IBM and
IASRI project team members provided training to
personnel in their respective functional areas. The
implementation trainings were imparted at the NDRI,
IARI, NAARM, CRIDA, CIFE, CIRCOT and Delhi

based institutes NCAP, NBPGR, IASRI, DMR, DFR,
NCIPM, and NRCPB.

Several sensitization workshops and trainings
activities were carried out in collaboration with
partner organizations at their respective locations as
well as at the IASRI. The sensitization meetings/
workshops organized at partner institutes were
attended by their personnel as well as the persons
from other ICAR Institutes. In total, 240 personnel
from different sections of these Institutes were
sensitized for MIS/FMS implementation along with
detailed discussion on data digitization templates.

2.4.5.9 MIS for efficiency, timely delivery and
accountability: Data digitization activity, being a
crucial and integral part of ICAR-ERP
implementation, was carried out. Data were cleaned
and uploaded to production instance using PL/SQL
scripts. Data during the cut over was collected and
uploaded in system. ICAR-ERP has been
implemented in 20 Institutes. The implemented
ICAR-ERP has been providing a centralized data
management system across ICAR Institutes and
created an effective IT environment.

The ICAR-ERP also integrates all of the
organization’s functions by allowing the modules to
share and transfer information through internet
freely. In addition, all information is centralized in a
single relational data base inter-connected to all the
modules, eliminating multiple entries of the same
data. The ICAR-ERP as a uniform platform ensures
error free information flow. A number of documents
were published in the form of AS-IS, TO-BE
documents, User Training Manuals, Technical
Reports, as well as media product in the form of
Computer Based Training (CBTs) for using ICAR-
ERP. The ICAR ERP will be a game changer in the
personnel and finance management of ICAR The
sub-project provided the capacity building of ICAR
personnel by organizing various trainings before
implementation of ICAR-ERP for effective usage.

❏❏❏❏❏
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COMPONENT 2

SECTION-3

3.1 Rationale

The importance of marketing in agriculture has
received greater attention in the recent years.
Success in agri-marketing can be achieved only when
the fragmented approach of doing research mostly on
production will give way for a holistic approach of
addressing the production to consumption system in
its totality. Such a system will have backward linkages
with the input-supply system and forward linkages
with food-chain aspects, covering consumption by
human beings as well as animals.

In realization of the fact that the product is as
important as the process in the value chains, the
“Research on Production to Consumption Systems”
(PCS) was included as Component-2 under the NAIP
to help i) enhance the potential value of agri-products,
ii) mobilize partnerships, iii) optimum utilization of the
limited resources, and iv) bring about synergies
among the participating institutions.

3.2 Objectives

The overall objective of Component-2 was to
develop sustainable value chains in the production to
consumption systems involving different
organizations from public, private and NGOs, and
facilitating collaboration in a Consortium mode.

The specific objective was to establish market-
oriented collaborative research alliances for
sustainable improvement of selected agricultural
production to consumption systems (value chains)
aiming at higher returns to farmers, processors and
others in the chain.

3.3 Sub-components / themes

The above mentioned objectives of the
Component were addressed through the nine sub-
Components towards benefiting all the stakeholders
in the value chain viz., producers, processors and
consumers. Fifty one sub-projects were approved
under the above mentioned thrust areas and
implemented through 47 ICAR Institutes, 44 SAUs,
51 Private Industries and 19 NGOs (Annexure 6) in
order to address issues related to production,

processing, value addition, marketing, efficient
resource utilization, and income and employment
generation.

3.4 Salient achievements

A good number of production (99) and processing
(173) technologies have been developed and adopted
(Annexure 7 & 8). Forty seven rural industries were
established to ensure processing and value addition in
the long run.The 15 pilot plants set up in the value
chain sub-projects have demonstrated the
commercial viability of technologies developed, which
could be replicated by entrepreneurs. Efforts were
also made to develop assets and 32 per cent of the
total budget was used for asset creation.

3.4.1 Value chains for food and nutritional security

Research work was carried out under this theme
in six sub-projects and the commodities covered
included major and minor millets, rice and maize.

3.4.1.1 Creation of demand for millet foods
through PCS value-chain (Lead Center - DSR,
Hyderabad): The backward integration model of
product specific on-farm production covering 3,000
acres in Parbhani (Rabi) and Nanded (Kharif) in
Maharashtra and Adilabad (Kharif) in Andhra Pradesh
was tested successful for four years under the e-
choupal market assured model of ITC (ABD). The
beneficiaries were technology backstopped by the
DSR product-specific cultivars (> 12). Among the 50

Fig. 3.0: Eatrite – A healthy food product from sorghum
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elite sorghum lines (parental lines, released varieties,
germplasm lines and breeding lines) evaluated for
protein digestibility and related traits, SPV 1775, SPV
1758, SPV 462 and Sakkari Mukri were found to be
superior.
(i) Value addition through processing

interventions in millets: DSR installed and
retrofitted 30 machineries under the NAIP and
came out with 30 product technologies, such as
multi grain atta, semolina, flakes, extruded
products (vermicelli and pasta), biscuits, etc.
Similarly, the ANGRAU came up with another 10
pearl millet and sorghum product technologies.

(ii) Nutritional evaluation and certification: The
organoleptic study of 15 DSR developed
sorghum products by the NIN showed that the
products were superior to rice products and on a
par with wheat-based products. The amino acid
profile of pulse (soy blend) incorporated sorghum
products contained better amount of lysine, a
limiting factor in sorghum and also the deficiency
of micro nutrients. Glycemic Index of sorghum
foods indicated that there was a decrease in the
mean incremental area under glucose curve
(IAUC) levels after consuming sorghum
products.

(iii) Entrepreneurship development:
Entrepreneurship Development (ED)
programme on sorghum cultivation, processing,
and marketing of sorghum based products was
jointly organized by the ITC and DSR with active
participation from institutes like DSR, ITC,
ANGRAU, NIN and the College of Home
Science, MAU. About 2,000 rural women and
another 3,000 SHGs, farmers, and urban
entrepreneurs were trained on development in
sorghum food processing.

(iv) Promotion and popularization: The DSR
launched its own brand as “Eatrite” and the
products were popularized as healthy foods,
while the ANGRAU branded its products as
“ANGRAU Foods”. The sorghum products were
fine-tuned and standardized, labeled and
branded as “Health Foods” targeting separately
for urban up markets (middle and higher income
classes) and rural markets.  For the promotion of
Eatrite products, nutritionists/ doctors/ dieticians
were sensitized by the DSR, and for commercial
portal the DSR launched www.eatrite.com
website.

(v) Popularization of sorghum products: It was
done in urban markets & New Age Media.
Massive awareness was created on sorghum as
health and nutria food through 100+ road shows
in Hyderabad and in exhibitions by imparting
awareness  across 40,000 consumers through
fabricated Jowar Rath in cities like Pune,
Bangalore, Jabalpur, Chennai, Coimbatore, New
Delhi, etc. Rural consumer drive was undertaken
by the ITC rural choupal haats to sensitize the
convenience and nutritional aspects of the
outputs from the sub-project.

(vi)  Commercialization: The pilot commercialization
of sorghum products at Hyderabad started with
the launching of DSR brand “Eatrite” with a tag
line ‘Eat Jowar - stay healthy’ (Fig. 3.0).
Five formats of business plans were
commercialized for sorghum products evolved
under their relative merit assessed in terms of
farmer‘s share in the consumer rupee. Suitable
packaging, labeling, marketing and pricing
strategies were adopted for targeting them to
urban markets. These interventions made it
possible to provide convenient options for the
consumers among sorghum foods.

(vii) Socio-economic impact: Intensive sorghum
cultivation through technological backstopping
with end-product specific improved cultivars in
public private partnership mode resulted in
increase in the net income of the participating
farmers by 395 per cent in Kharif and 69.15 per
cent in Rabi (average of 4 years) over the
baseline. The output-input ratio worked out to be
3.02 in Rabi and 2.67 in Kharif.
Considering these NAIP-MVC successful
experiences & the future prospects in the area of
healthy sorghum processed foods, the
Government of India allocated R300 crores in
2011 under the Rashtriya Krishi Vikas Yojana
(RKVY) for the promotion of millets as Nutri-
Cereals under the INSIMP project- replication of
NAIP- Millets Value Chain. Promotional activities
have been aggressively conducted in
outsourcing mode through road shows in public
parks and malls, exhibitions, health awareness
programmes, social network campaign, media
coverage, video films and booklets, internet,
seminars, etc. Besides, the DSR also
encourages entrepreneurship development to
involve all the potential stakeholders in the value
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addition and commercialization of millets.
It is worth noting that 15 MoUs and three MoAs
have been signed with the entrepreneurs
including M/s Britannia industries Limited, while
many more are MoU sare in the pipeline.

3.4.1.2 A Value chain on enrichment and
popularization of potential food grains for
neutraceutical benefits (Lead Center – UAS
Dharwad):

Collection of landraces: A total of 742
landraces of foxtail and little millet were collected by
the BAIF, Dharwad from the farmers were analyzed
for nutritional composition and those with good
nutritional value were introduced to farmers.

Establishment of Millet Processing Units:
Small-scale millet processing units were fabricated in
association with the Yelavatti Industries, Haveri and
Bhavani Industries, Srirangapattana. Two Millet
Primary Processing Units were established on pilot
scale at Gadag and Dharwad. Two Millet Seed Banks
were also established at Haveri and Hirekerur.

 Capacity building: Three thousand farmers
were trained in cultivation of millets and linked to
Processing Units and Seed Banks facilitated getting
remunerative price for millets.

Value addition: Introduction of value addition
technologies to millets served as a route to
incorporate millets in the diets of general as well as
specific population groups. Diabetics benefited from
the “Diabetic Mix” as it led to reduction in blood
glucose levels. The “Sports Food Mix” helped improve
the performance of sports person. The “Little Millet
Flakes” helped the children improve their health
(Fig. 3.1).

programmes, recipe competitions, puppet shows,
street plays, and distribution of printed materials to
public in the form of pamphlets, recipe books and
postal cards were carried out to popularize millets and
millet-based value-added products.

3.4.1.3 A value chain on food products from
small millets of Bastar region of Chhattisgarh
(Lead Center - IGKV, Raipur):

 Seed production: Three varieties of finger
millet viz., GPU-28, GPU-49, and KMR-204 and three
varieties of Kodo millet viz., JK-47, JK-155 and JK-41
performed well and accepted by the farmers.
Capacity building of 267 farmers for seed production
was taken up. Through seed production, 20 per cent
additional income was obtained by the farmers. About
1,000 quintals of quality seeds (Certified) of finger and
Kodo millets were produced during the project period.
Horizontal expansion of finger and Kodo millets
cultivation increased significantly by covering nearly
2,000 hectares.

Crop production: Line sowing technique of
millets with seed-cum-fertilizer drill (tractor or bullock
drawn) coupled with stale seed bed preparation and
post-emergence application of herbicides was found
to be the best method of crop establishment among all
other methods. A record yield of 7 - 12 q/ha and 10 -
30 q/ha was obtained for Kodo and finger millet,
respectively, as against the baseline values of
1.8 - 3.0 q/ha of farmers practice. Adopting this
technique, the farmers got an average net income of
R11,198 and R25,751 per hectare for Kodo and finger
millet, respectively. Significant saving in seed rate (25
- 30%) resulted in a direct saving by R 500 - 600 per
hectare.

Transplanting technique: Transplanting of
finger millet introduced in Narayanpur cluster proved
to be beneficial to the farmers, as they got significantly
higher yield (12-22 q/ha), which was 300 - 700 per
cent higher than their own practice. This technique
influenced nearly 50 per cent area of finger millet in
the cluster for adoption.

Capacity building: Training and capacity
building of 3,413 farmers on different aspects of
production technologies of millets was carried out
during the project period. A total of 2,160
demonstrations covering 1,167.4 ha area was
covered successfully and 2,126 farmers adopted the
improved technologies.

Fig. 3.1: Value-added products from small millets

Promotional activities: Various activities like
awareness camps, workshops, millet melas, krishi
melas, puppet shows, radio programmes, TV
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Cleaning and grading: Two types of cleaning
and grading machines were made available and
demonstrated for primary processing of seed/grain
with little modification resulted in labour saving of 60 –
70 per cent and cost saving of R30 - 35 per quintal.
Two existing machines viz., rice huller and under
runner disc sheller were modified. It was possible to
obtain as high as 75 per cent milled Kodo rice in three
passes by huller mill, whereas a little less (72%) with
under runner disc sheller in three passes. The average
milling cost per kg of Kodo rice was found to be R5.00.
A prototype for milling of Kodo millet was developed
with a capacity of 2 tons/day on unhusked grain basis.
Milling cost was found to be nearly R10.00 per kg of
rice. Presently, the unit has been processing nearly 50
tons of Kodo millet per month.

Storage: Thirty farm families adopted the
improved storage structures for storing of millets.
Significant reduction in storage loss (18-23%) and
germination loss (6-10%) was achieved, as compared
to farmers’ traditional way of storing millet grains and
seed.

Value addition: Kodo rice, a popular output of
the sub-project was easily available in the open
markets of urban area indicating its success and
popularity. Five processing technologies for the
production of composite flour, ragi malt, ragi papad
ragi cake, and extruded products were optimized.
Ragi cake (by 2 bakeries) and ragi papad (by two
women groups) were prepared, and are now in the
process of up-scaling. Twelve SHGs were engaged in
value addition and marketing of millet foods. Six small
processors and one rice miller included millets with
their ongoing activities.

Commercialization: Two products viz.,
composite flour and ragi malt have been branded as
“Nutritious Food” and “Natural Energy Drink”,
respectively. Trials on composite flour (wheat and
finger millet) confirmed that it was beneficial to
diabetic patients. This mix was well received by
diabetic patients.

Promotional activities: Intensive publicity
campaign and awareness camps organized for the
promotion of millet and millet foods significantly
contributed in enhancing the consumption of millets.
Availability of millet products from the sale counters of
Sanjeevini played a significant role in popularizing the
millet products and enhancing their consumption.

3.4.1.4 Capitalization of prominent landraces
of rice in Orissa through value chain approach
(Lead Center - M.S. Swaminathan Research
Foundation, Jeypore):
(i) Introduction of appropriate technology:

Large scale cultivation of Kalajeera,
Machhakanta and Haladichudi was taken up
(Fig. 3.2). A total of 699 farmers from 25
operational villages cultivated the three
landraces in 309.56 ha area, and 92 farmers
from other than the operational villages cultivated
in 30 ha area. The average income got by the
individual farmer was R10,000 from the
Kalajeera variety and R5,000 from the
Machhakanta variety.

Fig. 3.2: Prominent land races – rice & millets -
Machhakanta and Haladichudi millets

Trainings on seed treatment, INM & IPM
were given to 89 farm families from 15 villages in
the form of training-cum-demonstration at the
cluster village level.

Yield was enhanced by 20-30 per cent by
adopting the complete package of practice on
line (rope) planting. Reduction in the cost of
cultivation was R8,000 in the modified SRI
practice and R4,000 in line planting, as compared
to the traditional practice. Focus was also given
on bio-pesticide management like application of
Panchagabya and neem-based pesticides.
Women SHGs were trained to prepare the
Panchagabya.

(ii) Identification of diversity: Six pure lines of
Kalajeera having > 19 per cent AC were
identified. Protein content ranged from 5.83 to
7.37 per cent. In all, 234 lines of Haladichudi and
227 lines of Machhakanta were analyzed with 24
highly variable Rice Microsatellite (RM) markers.
Seven out of 24 markers could detect diversity in
Haladichudi population and fifteen markers could
detect diversity in Machhakanta population.
Selected 20 lines of Machhakanta and 25 lines of
Haladichudi were grown for further observation
and selection. Field trials of CRRI supplied
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Machhakanta foundation seeds in two ha by
seven farmers for quality seed production and
use in the next year.

(iii) Community level infrastructure development:
Twelve community threshing yard, two
community storage go-down in two clusters, five
Village Seed-grain Bank, and one central go-
down were established and managed by the
farming communities. In all, R1,62,260 was
saved as seed money by the 12 villages by
keeping quality seed in the Village Seed Bank,
which alternatively relieved seed loan from the
Sahukars. A total of 2,000 q Kalajeera paddy was
stored in two storage go-down for 6-8 months
before processing.

(iv) Community-based activities: One registered
farmer association named Kalinga Kalajeera
Dhan Utpadak Samabay Ltd. (KKDUSL) was
established for facilitating collective marketing,
technology dissemination, popularization and
product development. A revolving fund of R30
lakh from ORMAS was taken by the KKDUSL for
the procurement, processing and selling of
Kalajeera rice, and 60 per cent loan was repaid.
An amount of R10,000 per season was collected
as net income by the KKDUSL from the use of
power tiller for timely planting. Thirteen Central
Village Committees (CVCs) formed to strengthen
the community on technical, financial and social
aspects managed 12 diesel pump sets and the
profit was added to the village fund for
sustainable use.

(v) Entrepreneurship development: Out of 30
SHGs, 11 women SHGs were transformed into
entrepreneur groups for the preparation and
selling of rice value-added products in the local
market to get additional income. Each group on
an average earned a net income of R3,000 to
5,000. An amount of R2,09,666 was deposited by
the SHGs through entrepreneurship.

(vi) Creation of village development fund: “Village
Development Fund” (VDF) was created in each
village. Around R3,43,000 was generated by the
community through monthly contribution. Around
50 to 60 per cent of VDF was used for agriculture
promotion. An amount of R51,670 was collected
towards VDF during 2013-14. The fund was
utilized for medical treatment, purchase of
agricultural implements and cultivation of
vegetables and rice. The member fees has now

been increased from R 5 to 20, as it created a
very good impact on the people.

(vii) Capacity building: A total of 1,939 beneficiaries
were trained on social, agricultural and
entrepreneurship development during the project
period. Strong linkage was established with the
Agriculture Department by involving farmers in
agriculture fairs and trainings.

(viii) Recognition received: Awarded R10 lakhs
cash as “Plant Genome Saviour Community”
(PGSC) to Jeypore Farming Communities from
the Protection of Plant Varieties and Farmers
Rights Authority (PPVF&RA) for their
conservation and large scale promotion of
landraces. Jeypore Farming Communities  were
recognized by the FAO as “Globally Important
Agriculture Heritage System” (GIAHS) for their
genetic resources conservation and traditional
agricultural farming. Five progressive farmers
got “National Virtual Academy Fellowship” by the
TATA for their effective and dedicated
contribution towards agriculture.

3.4.1.5 Anovel food chain using by-products
of milling industry for enhancing nutritional
security (Lead Center – IICPT, Thanjavur):
(i) Convenient foods from milling industry by-

products: Commercial food products developed
from bran, broken rice, dhal powder and broken
dhal - stabilized rice bran, Chinese noodles or
Pastas such as  Macaroni,  Stortini,  Rigatoni,
Rotini,  Stortini, and  Vermicelli, Cookies such as
Choco-nut, Ginger-garlic,  Raisin,  Honey-nut,
Milk,  Coconut,  Salty caraway,  Spicy,  Sweet
vanilla, and  Cardamom; Braffin such as  Vanilla,
Fruits,  Chocolate, and  Nuts; Puff and Pie pastry
such as Flan,  Fruit pie and  Tart; Ready-to-eat
snacks such as NAIP Kure (Fig. 3.3) sweet and
hot; and vii) Ready-to-serve energy drinks.

Fig. 3.3: NAIP Kure – A ready-to-eat snack from milling
industry by-product

 (ii) Development of rice bran incorporated Indian
subcontinent foods: Ten standard Indian
subcontinent food formulae were developed by
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incorporating rice bran at 25, 30 and 35 per cent
levels. These included chapati, mixed vegetable
chapati, wheat dosa, wheat rava dosa,
kozhukattai, ragi vermicelli, rice vermicelli, and
pulse based preparations viz., adai, rava adai
and ragi adai.

(iii) Acceptability of convenient foods developed
from milling industry by-products: A baked
product - buns prepared by incorporating protein
isolate as the main ingredient at 5 and 10 per
cent was found to be organoleptically
acceptable. The developed Indian subcontinent
food formula at the incorporation level of 25 per
cent received high acceptability score compared
with 30 and 35 per cent.

(iv) Effect of rice bran incorporated Indian
subcontinent food products on glycemic
index: The glycemic index was estimated for
developed Indian subcontinent food
formulations. Food products like wheat chapatti
(52.40), mixed vegetable chapati (52.40), wheat
dosa (52.81), wheat rava dosa (46.60),
kozhukattai (67.68), rice vermicelli (63.70) and
ragi vermicelli (59.74), rice chapati, mixed
vegetable chapati, wheat dosa, wheat rava idly,
adai, rava adai, ragi adai, rice vermicelli, ragi
vermicelli and kozhukattai bran incorporated at
25 per cent level showed low and medium glycemic
index compared to the standard formula.

(v) Nutrient profile of rice bran incorporated
Indian subcontinent food products:Adai mix
had a maximum energy content of 414.34 kcal,
followed by chapatti (389.31) and idli (379.79)
mix. The carbohydrate content of the chapatti
mix, idli mix and adai mix were 79 g, 75 g and
81.03 g, respectively. Adai mix and idli mix had a
higher fat content of 4.11 and 3.19 g. The protein
and fibre content was high in chapatti mix with a
value of 10.8 g and 11 g, respectively.  The
moisture content was 9, 7.5 and 4.5 per cent in idli
mix, chapatti mix and adai mix, respectively.

3.4.1.6 A value chain on commercialization of
maize and maize products (Lead Center - UAS,
Bangalore):
(i) Good Agricultural Practices (GAPs): The

GAPs available in the UAS, Bangalore were
disseminated to the farmers increased the crop
yield up to 8 per cent. Similarly, the project
contributed to increasing the area under maize
from 7 to 8 lakh ha in the project area. For the first

time, a specialty corn (QPM) was introduced in
the project area in 5 ha land among the members
of Maize Growers Federation (MGF) for the
production of maize value-added products by
making use of the Common Facility Center (CFC
linked through the Kaveri Women Entrepreneurs
Samithi (KWES) at Malavalli in Mandya district.

(ii) Creation of supply chain: An initiative was
made to create a post-production supply chain
link from the MGF Malavalli project area to the
project CPs viz., KSACPL and KMF Bangalore,
both required large quantity of maize raw material
for commercialization of corn curls and cheese
balls as human snack items and animal feeds,
respectively, so as to avoid the middlemen and to
obtain a premium price for the growers through
an institutional arrangement.

(iii) Value addition: The AWAKE, Bangalore had
taken up to transfer such tested technologies to
the women SHG through EDP training to
produce the value-added products at the CFC
and empower them to manage it efficiently. The
women were exposed to buyer-seller meets and
were encouraged to participate in the melas and
fairs, so as to learn not only the business skills
but also to earn profits. Ten SHG members, who
spent 3 to 4 hours per day, sought partial
employment for 10 days in a month.

(iv) Nutritional quality assessment: The NIN
assessed the nutritional composition of maize
value-added products to be commercialized. It
tested roti and upma for health benefits in
Diabetes Mellitus type-2 and obesity disorders,
and found that supplying QPM roti to diabetic
subjects in their noon meals for two months was
able to bring down their glycosilated hemoglobin.

(v) Development of animal feeds: The Complete
Feed Blocks (CFB) and Total Mixed Ration
(TMR) were developed and tested to provide
balanced nutrition to the animals. The
innovations were made to make use of the
shelled cobs as feed, which were often burnt and
used as fuel by the farmers. The use of CFB
reduced the cost of feeds, enhanced the milk
yield by half liter per animal per day besides
longer storage, easy transportation and
increased shelf-life for feeding during lean
season.The Karnataka Milk Federation,
Bangalore has set up a CFB production plant in
Chamrajanagar district with a capacity of 12 tons
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per day in 2012-13. Similarly, a QPM-based
poultry feed was tested and standardized by the
PDP.

(vi) Commercialization: The technologies required
for commercialization of corn curls and cheese
balls were standardised with the help of NIN, and
UAS, Bangalore. The KSACPL undertook the
production and marketed approximately R2 lakh
worth of corn curls and cheeses balls and had
consumer acceptability in the market.

3.4.2 Value chains in agro-forestry, forest products
and biomass

Research work was carried out under this theme
in four sub-projects and the commodities covered
included forest species for different purposes, forest
and crop residues and wild honey.

3.4.2.1  A value chain on industrial
agroforestry in Tamil Nadu (Lead Center - TNAU,
Coimbatore):
(i) Short rotation agroforestry: Short rotation

industrial wood agroforestry demonstrated in 258
ha by involving 10 clusters with 276 beneficiaries
resulted in the horizontal expansion of 44,724 ha.
Short rotation varieties produced 125 – 150 t/ha
and generated > R 7 lakh/ ha.

(ii) Value addition: The model contract farming-
based value addition for pulp wood industry was
extended to biomass-based energy generation;
Melia-based plywood production; and Ailanthus-
based match splints production were successful
cases of adoption of industrial agro-forestry. MoU
has been signed with all the three Companies,
with a total budget outlay of R 54 lakh.

(iii) Pulpwood species: Three pulpwood species
(Melia, Dalbergia and Subabul) with higher pulp
yield (> 45%) coupled with low kappa number
(< 22) were identified.

(iv) Alternate species: Three alternate matchwood
species Anthocephalus cadamba, Ailanthus
triphysa and Albizzia fulcatoria (> 16,500 sticks)
were identified. They produced 200 t/ha and
generated R 15 lakh /ha as income.

(v) Clonal technology: Low-cost clonal technology
and mini-clonal technology developed for
Casuarina and disseminated resulted in the
establishment of five decentralized Clonal
Production Centers and created employment
opportunities to the landless. About 10 million

plants worth R30 million were produced.
Six thousand beneficiaries were trained through
66 training programmes conducted on clonal
multiplication, plantation establishment, and
marketing.

(vi) Development of rural industry: Eight new rural
industries for quality seedling production were
developed and 30 felling groups were formed.
Besides, 1,340 farmers were linked with TNPL
for harvesting and marketing of their produce.

(vii) Agri Business Incubators: Four Agri Business
Incubators established in the project area
produced 20 lakh plants worth R60 lakhs.

3.4.2.2 A value chain on value added
products derived from Prosopis juliflora (Lead
Center - CAZRI, Jodhpur):
(i) Utilization of locally available feed

resources: A cheaper and balanced concentrate
feed mixture developed by mixing the ground
feed ingredients with Prosopis juliflora pods
powder has been commercialized and marketed
in the brand name “CAZRI Pashu Aahar” and
“Amrit Pashu Aahar”.

(ii) Prosopis juliflora pod based multi-nutrient
block: Three milled products viz., fibrous epicarp
(A), fibrous endocarp (B) and amorphous
mesocarp (C) of Prosopis juliflora pods used for
the production of multi-nutrient blocks increased
the feed and water intake of cattle, livestock
health and production.

(iii) Prosopis juliflora pod based feed block:
Technology for the production of Prosopis
juliflora pod based feed block was perfected (Fig.
3.4). This block contained 73.5 per cent whole
pod powder including crushed seeds and other
ingredients. The adoption rate of these blocks
was very high.

Fig. 3.4: Feed blocks from Prosopis juliflora pods
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(iv) Value-added products: a) Development and
refinement of human food products prepared
from Prosopis juliflora pods: The sweet pod
species available in CAZRI, Jodhpur were used
to process some products for human
consumption. Cussar powder, doughnuts,
biscuits and laddos were prepared using
Prosopis pallid mesocarp.The overall
acceptability was the highest for the biscuits.

b) Coffee substitute: The coffee prepared
contained 70 per cent Prosopis juliflora pod
powder and chicory mixture containing 20 per
cent raw coffee powder + 10 per cent chicory
powder was the best combination liked in the
organoleptic evaluation.A shade card was
developed for the roasting of Prosopis juliflora
pod flour for the preparation of Prosopis coffee.
By this shade card, one could easily roast the
Prosopis juliflora powder precisely for the coffee
preparation. Prosopis coffee was analysed for its
chemical traits and compared was with the
normal raw coffee.

c) Instant Juli coffee: ”Instant Juli Coffee” obtained
by roasting fine mesocarp powder at specified
temperature and time in a pre-heated oven with
intermittent mixing was dissolved in water and
filtered and freeze dried for best results.

d) Standardization of process technology:
Process technology for Prosopis juliflora pod
based syrup, fine flour and fiber were also
standardized. Mesquitol, a very powerful
antioxidant was extracted from the sap and as
well as heart wood of Prosopis juliflora.

e) Testing for food safety standard: The acute
toxicity test was conducted on rats and mice
revealed no mortality in any group of animals and
clinical chemistry and haematology profile
indicated no abnormal changes. The
replacement of Prosopis juliflora mesocarp (40-
80%) with wheat or pearl millet did no harm.

(v) Establishment of pod collection and field
training centre: Continuous motivation of
primary stakeholders resulted in the
establishment of Pod Collection and Field
Training Centre in the Lalpura village of Jalore
district. The Amrit Agro Industry, Jodhpur,
voluntary partner of the Consortium purchased
30 - 40 tons/year, of the raw and primary value-
added pods. The Centre also imparted skill
development trainings in pod collection, grading,

threshing and processing.
(vi) Establishment of participatory farmers’

nurseries: Two farmers’ nurseries established in
Lalpura and Syara Dhani, raised more than
10,000 seedlings of sweet pod bearing Prosopis
plant types during the year 2011-13.

3.4.2.3  A value chain on wild honey bee (Lead
Center - UAS, Bangalore):

Seven plant species having calming ability of
honey bees were identified; volatiles in three species
were documented.

Survey of wild honey gathering tribals, formation
of 35 SHGs, training them in sustainable honey
harvest, production of clean honey, processing of
tribal honey,  procurement, packing and market
linkage were done; three honey processing industry
were established; and two more were established as
incubation centers. More than 12.5 tons of honey was
processed at these centers. Organic certification of
three VFCs and one honey processing plant was
done.

A total of 39 value added products were
developed and two patents (honey pan beeda and
honey powder) were filed at the NRDC.

Safety gadgets like long handle comb cutter, a
long handle bucket, a screw type honey press, and
protective ropes and rock bee smoker were
developed and provided to tribals for sustainable and
safe harvest of honey during day time.

Because of this, the tribals feel safe; bee
colonies were saved and more honey was harvested;
the Forest Officials were satisfied that day time
harvest did not cause any forest fire; and the
Horticulture Department has drawn up a project to
train people in other areas of the State as well.

Census of wild bee colonies and documentation
of wild bee flora was carried out and pollen bank for
200 bee floral species was created.

3.4.2.4 A value chain on biomass based
decentralized power generation for agro
enterprises (Lead Center - CIAE, Bhopal):

Briquette based gassifier was evaluated with
mixed briquette of soybean and pigeon pea. The
power generated was used to run the Briquetting
Plant and Dhal Mill. Training was organized to the
entrepreneurs for the production and marketing of
briquettes from crop residues.
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 (i) Combustion behaviour of crop residues: A
combustor was developed and the combustion
behavior of soybean and pigeon pea stalks and
their mixture (50:50) was studied to determine
the physical and combustion characteristics of
briquettes from them. Performance evaluation on
briquettes of cotton, pearl millet and mustard
stalks and sugarcane bagasse was done.

(iii) Evaluation of commercial briquetting
machine: The commercial briquetting machine
of 500 kg/hr capacity was evaluated with agro-
residues of soybean and pigeon pea stalks
without binder.

(iv) Evaluation of biomass based power plant: A
20 kW power plant was evaluated at different
loads (11 kW, 17 kW & 22 kW) and the power
generated was used for operating the Briquetting
Plant and Hammer Mill.

(v) Establishment of power plants: Three Power
Plants and one Briquetting Plant were installed at
village Mana and the electricity generated was
supplied to the Municipal Corporation of Raisen.
One Briquetting Plant and a 100 kW Power Plant
were installed at Udaipura.

(vi) Economic and environmental impact: The
reduction in-situ burning of straw in the nearby
areas around the Briquetting Plant and Power
Plant was noticeable. A farm income of R1,500 to
2,000 per hectare was realized due to the sale of
straw.

3.4.3   Value chains for industrial products

Two sub-projects addressed the issue of
industrial products. One was on production of
industrially useful products from castor, and the other
was on production of biofuel from sweet sorghum.

3.4.3.1 A value chain on castor and its
industrial products (Lead Center - SDAU,
Sardarkrushinagar):
(i) Introduction of potential hybrid: The high

yielding castor, GCH 7 produced 23.2 per cent
higher seed yield and 31.0 per cent higher net
returns as demonstrated to 148 farmers in five
selected villages in Patan, Banaskantha and
Mehsana districts.

(ii) Plant nutrition: Sulphur application in Castor
demonstrated to 281 farmers in five selected
villages indicated an increased yield of 16.2 to
27.4 and 27.9 per cent higher net returns.

(iii) Intercropping system: Intercropping of castor in
cotton was found to be beneficial giving 50.8 and
58.7 per cent higher cotton equivalent yield and
net income respectively, compared to sole
cotton.

(iv) Genotype qualities: Fifty one castor genotypes
analyzed for protein content in castor cake
showed a range of 19.93 (GP 495) to 30.81 (GP
415) per cent and 37 genotypes were analyzed
for ricin content ranging from 1.03 (GP 420) to
1.92 (GP 460) per cent. Eighteen genotypes
were analyzed for cellulose and lignin content.
The ranges were 39.4 - 45.7 per cent and 14.1 -
19.2 per cent respectively.

(v) Value addition: Value-added products based on
the 2-octanol like phthalate, maleate, fumarate,
sebacate, adipate, and benzoate were developed
to be used as plasticizers in PVC and resins for
various applications. The 2-octanol-based esters
as plasticizers would be cheaper than the
existing products based on 2-ethyl hexanol and
isononanol. Process technologies for esters-
based on 2-octanol was developed, which would
increase the value of the castor plant and benefit
the farmers.

(vi) Detoxification: Ricin in castor cake, rich in
protein, is very toxic due to which the deoiled
cake is not used as a cattle feed. The newly
developed process of extraction and isolation in
the project showed that the protein was free from
ricin (Fig. 3.5). Hence, such isolated protein
could be used for industrial applications like
adhesive and bio-film and could partially or fully
replace soy protein isolate as this is being used
in the food products.

Fig. 3.5: Detoxification of castor cake
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3.4.3.2 A value chain model for bioethanol
production from sweet sorghum in rainfed areas
through collective action and partnership (Lead
Center – ICRISAT, Hyderabad):
(i) Introduction of sweet sorghum: Strategic

research at the DSR indicated that in post-rainy
season, cv. SPSSV 30 produced 15 and 150 per
cent higher stalk yield than CSH 22SS and CSV
19SS, respectively. The cv. SPSSV 30, SPSSV
11, SPSSV 20 and SSV 74 recorded 396, 128,
109 and 82 per cent higher computed ethanol
yield than check CSV 19SS. In the rainy season,
SSRG 215 (44.7 t/ha), and SSRG 200 (43.8 t/ha)
produced 18 and 151 per cent more stalk yield
than check CSH 22SS (38.0 t/ha). Test hybrid
SPH 1713 was significantly superior (43% more)
to the check hybrid, while SPV 2074 alone was
promising in varieties (17% more).
More than 500 farmers grew sweet sorghum on
1,000 acres for supply of stalks to distillery/DCU.
Production technologies were standardized for
maximizing the production and disseminated. As
a result, on-farm productivity enhanced from 10
to 25 t/ha by the end of the project.

(ii) Mechanization: Mechanized sowing in 30 acres
in Ibrahimbad cluster in 2011 rainy season using
CRIDA 6 row
planter showed
15 per cent
higher yield and
germination and
also facilitated
m e c h a n i c a l
weeding. A three
pass 6-roller
crusher was
developed and tested in the sub-project which
gave 8 per cent more recovery than the 3-roller
crusher (Fig. 3.6). A precision planter-cum-
herbicide applicator tested at farmer’s field
reduced the energy requirement.

 (iii) Establishment of crushing unit: Village based
Decentralized Crushing Unit (DCU) was
developed and operationalized successfully for
syrup and fodder production. Sweet sorghum
farmers were linked to both distillery and DCU for
the supply of stalks.

(iv) Storage: Enhancing the shelf-life of juice was
one of the important activities of the sub-project.
Sodium benzoate was found to be a suitable

preservative. Pasteurization at 80°C and storing
at 35°C temperature enhanced the shelf-life for
10 days.

(v) By-product utilization: Sweet sorghum
bagasse is nutritionally superior to sorghum
stover and paddy straw in terms of average daily
gain and feed efficiency as perceived when fed to
growing Deccani rams. Processing SSB/
sorghum stover/paddy straw-based complete
diets into mash form has better effect than
blocks. Linkage with dairy farms of Hyderabad
fetched R700/t of bagasse and R1300/t of stover.

(vi) Impact: The increased crushing efficiency and
labor efficiency resulted in reducing the syrup
production cost to R2.5 – 5.5 per litre. Chopped
bagasse procurement price at DCU increased to
Rs. 1/kg compared in 0.25/kg at the beginning of
the project. A large number of training
programmes were conducted including on-farm
(4) and on-station (>6) trainings for farmers
(>700) and other stakeholders.

3.4.4 Value chains for export promotion

Export promotion was a major thrust area for
component-2. The commodities covered were mostly
horticultural crops and efforts made under these sub-
projects resulted in increased export of jasmine and
guava, and high value products from marigold and
ginger.

3.4.4.1 A value chain on flowers for domestic
and export markets (Lead Center - TNAU,
Coimbatore):
(i) Standardization of precision production

technology for jasmine: Precision production
technology was standardized for jasmine.
Pruning during September could induce off-
season flowering during the months of October to
February. Eco-friendly pest management
methods were developed. Yield increased from
7.48 to 14.14 t/ha (89.03%), concrete content
increased from 0.19 to 0.22 per cent (15.78%),
and bud worm incidence reduced from 39.70 to
4.53 per cent.

(ii) Standardization of precision production
technology for marigold: Precision production
technology standardized for African marigold
increasedyield from 25.12 to 35.74 t/ha
(42.27%), Xanthophyll content from 1.44 to 1.99
g/ 1,000 g  (38.19%), price from R2,750 to 6,000/

Fig. 3.6: Sweet sorghum crusher



COMPONENT 2

47

t, and  reduced bud borer incidence from 40.29 to
7.30 per cent.

(iii) Standardization of precision production
technology for carnation: The precision
production technology developed for carnation
including fumigation with Dazomet @ 30 g/m2,
adding of enriched growing media consortia,
planting of 30 day-old rooted cuttings and
adopting single pinch at the 5th node,
management of calyx splitting with foliar
application of 0.1 per cent borax, and eco-
friendly methods to manage mites, thrips,
Fusarium wilt and leaf spot, increased
productivity (from 12 to 16 flower stems/plant/
crop), reduced incidence of calyx splitting (from
32.63 to 3.13%), increase of ‘A’ grade flowers
(from 70 to 84%), increase in price of ‘A’ grade
flowers (from Rs. 3 to 3.60/flower stem), reduced
incidence of Fusarium wilt (from 37.70 to
18.70%), and reduced incidence of mite (from
50.11 to 6.13%).

(iv) Standardization of export packaging
technology for jasmine: Packaging technology
developed by treating jasmine flowers with boric
acid followed by packing in Corrugated Fibre
Board boxes for the Dubai market and
thermocole box with aluminium foil lining and gel
ice for the USA market reduced the post-harvest
losses from 40 to 10 per cent and enabled export
to long distance overseas market (USA) and
increased the net profit (Dubai- from R2,250 to
9,250/day, and USA- from R9,250 to R17,250/day).

(v) Standardization of post - harvest
technologies for carnation: Extended vase life
from 7 to 12.5 days reduced the post-harvest
losses from 30 to 12 per cent. Corrugated fibre
board (CFB) boxes were identified as the most
ideal packaging materials for marigold.
Precooling of carnation flowers at 40C for 4 hours
after the harvest, wrapping in polyethylene
sleeves of 50 gauge thickness, using a holding
solution made of sucrose (5%) + citric acid (50
ppm) + BA (75 ppm) and packing in CFB boxes
with 2 ply thickness and 4 per cent ventilations
proved best in extending the vase life up to
12 days.

(vi) Standardization of improved dry flower
production technology: Forty four local
species were identified suitable for dry flower
making. Drying techniques by glycerinization (full

dip method @ 1:20) for leaves and silica gel +
sand (1:1) embedding followed by microwave
drying for flowers were standardized; and
developed 72 new products (20 export and 52
domestic market). Value of export increased from
R4.3 to 9.5 crores. The value of domestic trade
increased from R6 lakhs to 12 lakhs.
Bleaching techniques for the pods of
Jacarandam imosifolia and Castanospermum
australe by overnight soaking the pods in sodium
hydroxide (10%) and then with sodium hydroxide
(2%) + sodium silicate (2.5%) + hydrogen
peroxide (35%)  for 18 hours and 12 hours,
respectively were developed. Dyeing techniques
for the pods of these two species with red acrylic
dyes (0.2%) were developed. Utilizing the
identified species, 74 products were developed
for export and domestic markets. For the
transport of scented pine cones, five ply 180 gsm
Full Telescopic Half Slotted Container (FTHS)
and 5 ply 180 gsm Regular Slotted Container
(RSC) were found ideal.

(vii) Establishment of market linkage and supply
chain infrastructure: Two commodity groups
were formed at Kallipalayam and Nilakottai. Tamil
Nadu Flower Growers’ Association,
Sathyamangalam was linked with jasmine
exporters and new destinations viz., USA and
Malaysia were identified for export. Six new
jasmine exporters were promoted. The contract
farming in marigold promoted helped 13,000
farmers to get steady price at the farm gate [from
R2,750/t (2008) to R6,500/t (2012)].
Capacity building: Seventyone training
programmes trained 3,798 beneficiaries that
included 1177 flower growers, 1272 unemployed
youth and women, 465 entrepreneurs, 154
growers of commodity groups, and 730
stakeholders. Besides, 11 project staff also
underwent the National Training Programme on
“General Greenhouse Management” at the
Horticulture Training Centre, Pune.

3.4.4.2 A value chain on Kashmir saffron
(Lead Center - SKUAST)-K, Srinagar):
(i) Improved production system: An improved

production system ensuring yield gains from 2.5
to 6.37 kg/ha with a B:C ratio of 3.99:1 was
adopted over an area of 1,854 ha, with an
expected production of 11.81 tons over a four
year planting cycle and a gross income of
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R177.15 crores leading to R5.01 lakh gain/ha and
R3.72 lakh economic gain/family.

(ii) Nursery management system: The improved
nursery management system adopted by the
farmers in six hectare helped fetched an
additional income of R1,15,60,000 through the
sale of  92.5 tons of saffron corms. The State
Agriculture Department and the SKUAST-
Kashmir established three public sector
nurseries on NAIP recommendations over an
area of 50 hectares at the Seed Production
Farms in two locations to produce 750 tons of
saffron corms, with 300 tons as quality corms
sufficient for horizontal expansion over 75 ha in
the non-traditional areas of Jammu & Kashmir.

(iii) Post-harvest technology: A post-harvest
technology on primary processing was
standardized for obtaining clean saffron for the
market as per ISO standards. The released NAIP
post-harvest system improved the recovery
value from R3,300 (22g) to 5,500 (37.5g) /kg of
fresh saffron flowers. The system would improve
the present production from 11 tons to 18.66 tons
with an overall exchequer gain of R114.9 crore.
Three Cooperative Societies were established
and linked with a number of international /
national buyers. About 2,000 saffron farmers and
field functionaries were trained.
An integrated system of post-harvest handling
under controlled conditions called a “Pack
House” approach was established under the
NAIP by the SKUAST-Kashmir. On NAIP
recommendation, one Park has been established
by the National Horticulture Board.

(iv) Commercialization: Saffron Pack House Unit
“Unique Saffron Growers Welfare and
Development Cooperative Marketing Ltd” at
Wuyan, Pampore with hi-tech facilities for saffron
processing, handling, drying, and packing was
established. The society processed 16.66 tons of
fresh saffron flowers produced by about 200
members yielding 500 kg saffron. Brand
promotion with a processing cost of R4,867/kg
revealed a benefit of R5,628/kg of fresh saffron
flowers and engaged 30 ladies for four months.

3.4.4.3  A value chain on mango and guava
for domestic and export market (Lead Center -
CISH, Lucknow):
(i) Adoption of soil test-based fertilizer

application: Fertilizer application based on soil

analysis in mango and guava, micro-nutrient
mixtures and training enhanced the yield by 12
per cent.

(ii) Adoption of eco-friendly pest control: Eco-
friendly fruit fly traps provided to the beneficiary
farmers to control fruit flies in mango and guava
received overwhelming response from pulpers
because of better pulp recovery (5 % extra
recovery).

(iii) Empowerment of farmers through
associations: Six Mango Growers Associations
and four Guava Growers Associations were
formed and linked to traders and exporters of
mango and guava.

(iv) Providing linkages for export of fresh
fruits:Three Mango Growers Associations of the
project site linked directly with exporters, retail
chain stores and processors gained capacity to
negotiate prices and scale up the volume. A
chain store from Coimbatore directly procured
from the farmer’s field by paying 25 per cent
premium over the market price. The Guava
Growers Association was linked to an exporter
through whom the fruits were exported to Gulf
countries (Fig. 11). All the beneficiary farmers of
mango and guava were given short message
service (SMS) on the daily market price
information of two important markets of Tamil
Nadu.

(v) Developing mango-based industries in the
project site and Establishment of Rural
Industry: Three mango-based industries
established in the project site provided technical
logistics to the project farmers. One of the project
farmers has established a 100 ton capacity”Post
Harvest Packaging and Storage facility” through
the project intervention availing the National
Horticulture Board subsidy.

(viii) Harvesting of off-season mangoes in the
project site: For the first time in the project area,
off-season mangoes were harvested in the
month of October-December (2012 / 2013) and
sold for a premium price of R50-70/kg through
the technology intervention.

Execution of innovative techniques: Eight
innovative techniques were executed towards
production system, post-harvest management and
value-added products development technology for
Kesar mango and Allahabad Safeda guava at
farmer’s field, processing industries and Consortium
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laboratories. More than 3300 and 1900 stakeholders
were trained for scientific production technologies,
post-harvest management and processing of value-
added products

The yield in Kesar mango increased by 30.75 per
cent (7-8.5 t/h) and that of Allahabad Safeda guava by
207 per cent   (18-20 t/h). There was an improvement
in fruit quality due to enhanced water and fertilizer use
efficiency, application of peclobutrazol in Kesar
mango, micro-nutrient spray in Allahabad Safeda
guava. The high yield and quality fruit production
technology has increased the average income by 82
per cent and 312 per cent.

3.4.4.4  A value chain on ginger and ginger
products (Lead Center- OUAT, Bhubaneshwar):

The project was undertaken in the Pottangi block
of Koraput and Daringbadi block of Kandhamal the two
backward and tribal dominated districts of Orissa.
(i) Production improvement: A new high yielding

variety “Suprabha” introduced and the training
and technical inputs provided increased the crop
yield almost two times. An additional 15,000 tons
of HYV of Suprabha could be produced in the
adopted villages during the five years of
intervention. More than 100 organic farmers of
Daringbadi block have been registered under
organic certification as per the APEDA guidelines.
While the productivity of ginger increased by 32
per cent in the project area, i.e. from 65 to 86.35
q/ha, the production increased by more than
10,000 tons in four years. Raising of ginger
seedlings in polythene bags in the nursery
reduced the seed rate from 17 to 12 q/ha, with a
saving of R20,000/ha, boosted the yield (as high
as 170 q/ha) and reduced the water requirement
for ginger grown in rain-fed conditions.

(ii) Processing and value addition: The
evaporative cool chambers were promoted for
the storage of seed ginger and a portable type
evaporative cool chamber developed reduced
post-harvest losses to less than 12 per cent and
the distress sale. Process parameters for value-
added products like dehydrated ginger flakes
and powder, ginger candy, ready to serve
beverage, paste, etc. were developed, and the
local farmers were trained on the preparation of
these products in scientific and safe manner. The
on-farm ginger washer and peeler developed

under the project helped to reduce the drudgery
and time of processing. Two primary processing
facilities were established in two locations under
the project, which supported the farmers to
process their produce.  A total of 78.14 tons of
dried ginger slices were prepared and supplied in
two seasons for sale in the domestic and
international markets. Besides, secondary value-
added products like ginger extract with more than
20 per cent gingerol in water soluble and free-
flowing powder form, ginger extract with more
than 30 per cent gingerol in free-flowing powder
form and successive water extract of ginger (with
the trade name NR-Ginger) were developed and
a secondary processing unit was established in
the premises of Natural Remedies Private
Limited (Fig. 3.7).

Fig. 3.7: High value ginger products

(iii) Promotion of producers’ organizations: Two
farmer groups were formed in the name of
‘Daringibadi Krushi Swayam Sahayak
Samabaya Ltd.’ & ‘Pattangi Krushi Swayam
Sahayak Samabaya Ltd.’ Both have been
registered under the Orissa Self Help Co-
operatives Act, 2001. Linkages were developed
with the traders and export houses. More than 75
tons of dried ginger was prepared in the area and
sold to the consumers/ marketing agencies. A
trademark- ODIZIN has been filed for registration.

(iv) Economic impact: A total of seven production
technologies and twelve processing
technologies were developed and adopted. The
farmers produced more than 15,000 tons of
ginger and more than 75 tons of valued added
ginger and generated more than R160 lakhs
revenue.Eleven workshops and 47 village level
training programmes were conducted on ginger
production and processing, as well as capacity
building of Self Help Cooperative Societies.
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3.4.4.5 A value chain in major seed spices for
domestic and export promotion (Lead Center -
SDAU, Sardarkrushinagar):
(i) Seed production: Promising cultivars of

coriander and fenugreek for higher yield and
better quality were identified. Seed production
programme was taken up in 54 ha for coriander
and 37 ha in fenugreek. Demonstrations of
different varieties of coriander and fenugreek were
conducted in 11.5 ha and 10.0 ha, respectively. A
total of 5,14,791 kg of seed was produced
through Seed Village concept.

(ii) Mechanization: The existing seed drill was
retrofitted to suit the need of growers of seed
spices. The twin wheel hoe was introduced in
seed spices for the control of weeds and the
Navin sickle was introduced for the cutting of
spice crops. The walk-in type reaper (Fig. 3.8)
was tested, introduced and popularized among
the farmers to combat the shortage of labour
during the peak harvesting period.
The existing thresher retrofitted for seed spices
(Fig. 3.9) found wider acceptability. Low-cost
solar drying structure was installed at the CRSS,
Jagudan for drying of seed spices.

three layered paper bag; and for 500 g packages,
triple  layer-metalized PET + LDPE-laminate
were found to be the best with minimum changes
in moisture content, microbial load, colour and
essential oil content for a period of two years.

3.4.4.6 A value chain on cashew for domestic
and export market (Lead Center - CEPCI,
Ernakulam):

The sub-project was successful in developing six
production and 11 processing technologies. The
following six were identified as the most significant
innovations:
• Pollution preventing system (PPS) for drum

roasting cashew processing units;
• New non-thermal technology for raw cashew

cutting and peeling;
• Low-cost method for the extraction of Anacardic

Acid from raw cashew nut shell;
• Semi-automatic pedal operated Cashew Nut

Sheller with twisting and splitting mechanism;
• Development of Uniform Quality Standards for

cashew kernels; and
• Development of 21 value-added products from

cashew kernels.
(i) Pollution preventing system (PPS): A system

for reducing the effluents emitted through the
drum roasting unit’s chimneys was
commercialized. A PPS fabricating rural industry
was established in Parassala, Trivandrum, with
the contribution of R3 lakhs from the project. The
Company was successful in making a small
niche of customers within Tamil Nadu and
Kerala. The sub-project generated R0.1 lakh and
R1.3 lakhs as revenue from the sale of PPS and
conducting various workshops, respectively.

(ii) Non-thermal technology: This technology
coupled with the anacardic acid extraction
technology could make not only the cashew
processing industry eco-friendly but also a highly
profitable one.

(iii) Extraction of anacardic acid: A low-cost
method for the extraction of anacardic acid from
the cashew shell and bio-catalytic enzymes from
the wasted cashew kernels were developed.

(iv) Development of portable moisture meter:
Two portable and non-destructible (Fig. 3.10)
moisture meters developed as a capacitance-
based technology and calibrated for raw cashew
nut and kernels set a standard for the moisture

Fig 3.8: Walk-in type reaper Fig 3.9: Retrofitted thresher

(iii) Post-harvest technology: Three units of seed
spices processing were installed under the
project got subsidy under the Food Security
Mission. A cryogrinding unit having a capacity of
25 kg/ha was installed and utilized for training the
entrepreneurs and exporters. One firm in Unjha
established its own commercial cryogrinding
unit.

(iv) Value addition: Cryoground Coriander Powder
was developed under the sub-project. Linkages
were established for the preparation and
marketing of value-added products.

(v) Packaging: Standardization of the packaging for
long-term storage of coriander and fenugreek
was also done. For 50 kg packages of cumin,
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contents and
facilitated accurate
procurement of raw
cashew nut by the
processing industry.

(v) Quality standards:
Colour and size-
based grading
norms for cashew
kernels developed
are now followed by
all the buyers and exporters. Since clarity
regarding grades was made available for better
quality kernels, the export trade has increased.

(vi) Value addition: Twenty one value-added
products from cashew kernels were developed.
The flavoured cashew kernel bits are now
available in the KSCDC outlets. The value of
broken bits of kernels has increased and there is
recycling of by-products.

3.4.4.7 A value chain on linseed: processing
and value addition for profitability (Lead Center -
BAIF, Pune):

The sub-project was implemented to accomplish
backward integration with the linseed growing
farmers in Vidharbha for better economic gain and
forward linkage with the consumers for better health
through a unique innovative “FLAX BIO-VILLAGE”
concept.

Crop production: The improved linseed
varieties (PKV NL260) and package of practices have
resulted in substantial increase in productivity from
235 to 820 kg/ha. The buy-back guarantee increased
farmer’s income from R8,930 to 31,160/ha.
(ii) Value addition: Innovative products such as

omega 3 eggs and omega 3 chicken were
developed through the use of omega-3 oil
extracted with cold press technology. The oil

cake with 10-12 per cent of oil was formulated to
make a poultry feed premix that when
supplemented regular feed, omega-3 enriched
eggs with over 250 mg of omega-3 per egg were
obtained. Tender, tastier and juicy omega-3
enriched chicken (300 mg omega-3/200g edible
tissue) with better texture was successfully
developed. Innovative approaches to resource
high grade omega-3 fatty acid from linseed and
enriched poultry, bakery and dairy products were
successfully demonstrated (Fig. 3.11).

(iii) Commercialization: Technologies for high grade
omega-3 oil, omega-3 soft gel, omega-3 layer
feed, and omega-3 egg were commercialized
initially through the Ensign Diet Care Pvt. Ltd;
own ALVELTM brand was floated later for all the
omega-3 products.

3.4.4.8  A value chain on lac and lac based
products for domestic and export markets (Lead
Center - IINRG, Ranchi):
(i) Lac production: Seedlings (45,950 nos.)of

F.semialata were distributed to 53 farmers in 44
villages and ber (3,785 nos.) in 19 villages of
Ranchi and Khunti districts for demonstration of
lac cultivation on plantation. About 4 kg of
F.semialata seeds were also distributed to
farmers in nine villages for raising about 1,50,000
seedlings. The farmers have started lac
cultivation on the raised plantations of Ber and
F.semialata (Fig. 3.12). Scientific methods of
high yielding lac (Kusmi) cultivation on ber was
promoted in three crop seasons involving 1,177
farmers belonging to 96 villages in Ranchi and
Khunti districts. Adoption of Kusmi lac cultivation
on ber increased the production to 4,000 tons, as
against 2,000 tons at the start of the project.

Fig. 3.10: Portable moisture
meter

Fig. 3.11: Omega-3 fatty acid and enriched biscuits

Fig. 3.12: Lac cultivation on Ber and F. semialata

(ii) Lac processing: A small-scale Lac Processing
Unit (100 kg stick lac/day) was established at the
IINRG Research Farm for training of farmers and
about 800 farmers and students were trained
under the programme. Up-scaling trial of
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bleached lac preparation, on pilot plant scale,
with improved bleaching agent was carried out
with 5 kg lot at the IINRG. The keeping quality of
bleached lac samples prepared with alternate
bleaching agent indicated better life even after
storing for six months at ambient condition.
An improved process (filtration and
saponification) for aleuritic acid preparation
increased its yield (12-14 to 18%) and quality
(melting point 95- 960C). Commercial trials were
successfully carried out (Fig. 3.13).

chrysanthemum varieties viz., Zambla, Thai
Chen Queen and White Star, the Zambla variety
produced very attractive flowers with longest
vase-life (Fig. 3.14), whereas maximum plant
height (78.25 cm), stem length (70.25 cm) and
flower diameter (14.60 cm) were recorded in the
variety White Star.

Fig. 3.13: Aleuritic acid preparation from lac

(iii) Value addition: Twenty Master Trainers trained
in making lac handicrafts by the BRIAT,
Allahabad later trained 175 beneficiaries at the
Training-cum-Production Centres established at
Khunti (in Khunti district); and Banaburu, Sodha
and Kataribagan (in Ranchi district). Forty of
them produced handicrafts worth R4.86 lakhs.

(iv) By-product utilization: Demonstration on the
recovery of improved quality lac dye from the
effluent of seed lac making unit was carried out.
The firm manufactured quality lac dye in its
modified lac dye plant, and it fetched a higher
price (R2,500/kg).

3.4.5  Value chains in horticultural crops

Value chains were developed for a number of
horticultural crops including flowers, fruits,
vegetables, plantation crop, medicinal and aromatic
plants under thirteen sub-projects.

3.4.5.1  Protected cultivation of high value
vegetables and cut flowers- a value chain
approach (Lead Center – IARI, New Delhi):
(i) Photo period regulation of Chrysanthemum

(during summer) under semi-climate
controlled greenhouse:  Production technology
of chrysanthemum for year-round cultivation
under semi-climate controlled greenhouses from
nursery raising to harvesting of flowers was
developed and standardized. Among the three

Fig. 3.14: Protected cultivation of Gerbera and
Chrysanthemum

The Zambla and Thai Chen Queen varieties
were also found suitable for year-round
production; for off-season production during
summer by manipulating the growing
environment and by using GA3 @ 150 ppm twice
at 15 days interval.

 (ii) Standardization of fertigation scheduling for
Gerbera and Chrysanthemum under
protected conditions: The stage-wise dosage
of nitrogen, phosphorous and potassium was
developed and standardized. The three major
stages were vegetative, flowering and harvesting
flush and maintenance. The total quantity of
fertilizer calculated for fertigation in 1000 sq.m
was 17 kg N, 12 kg P and 17 kg K for Gerbera;
and 21 kg N, 13 kg P and 19 kg K for
Chrysanthemum.

Estimation of carotenoid content in red
pepper through enzymatic process: Red
bellpeppers (Capsicum annuum) containing nearly 5-
8 times higher carotene than carrots and tomatoes
and ten times higher antioxidant activity remains
unexploited. An enzyme - mediated process for
aqueous extraction of carotenoids was optimized
using response surface methodology. Under the
optimal conditions, capsicum juice extracted with
enzyme resulted in the highest juice yield (86.00%)
and total carotene content of 50.43 mg/100 ml.
Aqueous carotenoid rich concentrate (>86 mg/100
ml) from the red capsicum showed remarkable
stability of antioxidant activity and carotenoids at 10oC
for nine months with no appreciable change.

Crop production and protection: Two varieties
each of greenhouse tomato (Pant Polyhouse Bred
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Tomato-2 and Pant Polyhouse Bred Hybrid Tomato-1)
and cucumber (Pant Parthenocarpic Cucumber-2
and Pant Parthenocarpic Cucumber-3) were
released. Field level planting of a large number of
grafted seedlings of greenhouse tomato variety GS-
600 on an identified tolerant rootstock was done
under highly nematode infested greenhouse
conditions and grafted seedlings were grown
successfully up to fruiting and gave very good results
in terms of resistance against the root knot nematode
(Meloidogyne incognita), a serious endemic problem
at CPCT greenhouses.

Technology standardization:  Production
technology of parthenocarpic cucumber and
capsicum under insect-proof net houses for semi-arid
conditions; off-season production technology of
Chrysanthemum under naturally ventilated
greenhouses for semi-arid conditions; production
technology of carnation for sub-temperate conditions;
production technology of tomato and sweet pepper for
zero energy naturally ventilated greenhouse
cultivation for sub-tropical conditions;  grafting
technology for seedlings of greenhouse tomato and
parthenocarpic cucumber crops; and greenhouse
production technology of tomato, capsicum,
cucumber and carnation for sub-temperate conditions
of Uttarakhand were standardized.

3.4.5.2 Bio-pesticide Mediated Value Chain
for Clean Vegetables (Lead Center - CSKHPKV,
Palampur):
(i) Preparation of botanical formulations: Out of

sixty two formulations of botanicals (Melia 36 and
Eupatorium 26) and fifty one formulations of
Trichoderma in six value-added lots were
prepared and evaluated for upgradation. Four
value-added botanical formulations (Melia - 2,
Eupatorium - 2) and two formulations of
Trichoderma were selected for validation and
finalized for commercial exploitation.

(ii) Commercial exploitation of botanicals: The
botanicals viz., Melia and Eupatorium plant
materials were successfully extracted through
the SFE based Pilot Plant installed in the Bio-
pesticide Laboratory (Fig. 3.15) and the extracts
were formulated for small scale testing in the
command area.
The protocols for the commercial production of
local strains of Trichoderma and ecotype of
Trichogramma were developed. Eight value-
added products of vegetables, viz., cabbage

(dried and frozen), frozen cabbage based
manchurian balls and cabbage koftas, pea
(dried, frozen and canned) and cauliflower
(dried) were prepared.

Fig. 3.15: SFE based pilot plant

(iii) Promotional activities: Fourteen vegetable
growers adopted Trichogramma production in the
form of entrepreneurship, who produced 30-50 cc
parasitized corcyra eggs per week from 50
cultured boxes and  450-500 cc in three month
cycle providing them approximately 1,000 strips
of trichocards @ R15/strip (imputed value).

(iv) Economic and social contribution: The bio-
pesticide project enhanced income by R 6,550/
beneficiary household. The economic
contribution of the project has been estimated at
R8.69 lakh in the project area. Similarly, the
contribution to environment of the project was
R2.05 lakh in the project area. Thus, the total
contribution of the project was estimated at
R 32.26 lakh to the project beneficiaries.

3.4.5.3 A value chain on potato and potato
products (Lead Center - CPRI, Shimla):
(i) Cloning: Triplex LFIA kit for simultaneous

detection of PVX, PVA and PVM was developed
and validated using 44 randomly collected field
samples. The results were found comparable
with DAS-ELISA to it. The partial coat protein
gene of ToLCNDV-potato was cloned for further
use in expression studies.The polyclonal
antibodies prepared against CP of ToLCNDV-
potato and PVX was purified from blood serum,
and IgG-enzyme conjugate was prepared for
ELISA.

(ii) Seed production: Under the seed component,
3,000 micro-tubers and 2,000 micro-plants were
produced in vitro and these micro-propagules
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were planted under insect proof net house for the
production of mini-tubers. Culture initiation and
shoot multiplication procedures were optimized
for all the varieties barring Kufri Jyoti. Chipsona-3
could be successfully multiplied in the bioreactor.
Multiplication of shoots in stationary cultures and
other planned activities progressed well.

(iii) Baby potato cultivation: The cost of cultivation
for baby potatoes in double cropping (during one
crop season) was approximately R1,43,000/ha
and the net profit of approximately R1,44,500/ha
in one season. Potato Hybrid HT/03-704 and
Kufri Himsona (Fig. 3.16) grown as the second
crop (late season) was found suitable in organo-
leptic test. Baby potato samples were found
suitable in organo-leptic test as well as quality
attributes.

three tons of Kufri Frysona after three months of
storage were processed into French fries. Tuber
dry matter (solid %) ranged from 21 to 23 per
cent; 70-86 per cent tubers were of 75 mm size,
with acceptable internal/external defects and
maintained excellent French fry color and other
quality parameters required. Reducing the sugar
content was found to be low in all the processing
varieties viz., Kufri Frysona, Kufri Chipsona-1
and Kufri Surya.

3.4.5.4  Tomato processing prioritizations for
global competence (Lead Center - MPKV, Rahuri):
(i) Evaluation of hybrids: Commercial hybrids

were evaluated in the Kharif and Rabi seasons
for their processing qualities. In the Kharif
season, Naina was found superior for higher
yield (103.70 t/ha), whereas Vaibhav was found
superior for processing purpose, with a total
soluble solid (4.70%), acidity (0.41%), ascorbic
acid content (45.39 mg/100 g), lycopene content
(5.03 mg/100 g), and yield (85.06 t/ha).
In the Rabi season, out of the 29 hybrids,
Abhinav was found superior for higher yield
(109.38 t/ha), whereas the hybrid Vaibhav (Fig.
3.17) was found superior for processing purpose,
with a total soluble solid (4.81%), acidity
(0.49%), ascorbic acid content (46.87 mg/100 g),
lycopene content (5.75 mg/100g), and yield
(97.75 t/ha).

Fig. 3.16: Production of baby potatoes

(iv) Livestock feeding: Digestibility trial/metabolic
trial on animal feed was conducted in
collaboration with the GADVASU, Ludhiana to
study the effect of replacing cereals with potato
waste in the animal feed revealed that the control
and test feed had comparable dry matter (DM)
and organic matter (OM); but the crude protein
(CP) of the test feed was higher by one per cent,
even though the test feed contained one per cent
urea, as against two per cent in control feed and
equal amount of mustard cake and rice polish.
This indicated that dried potatoes had higher CP
content, as compared to maize grain. The ether
extracts (EE), neutral detergent fibre (NDF), acid
detergent fibre (ADF), and cellulose along with
total and non-fiber carbohydrates remained
similar in the two feeds.

(v) Commercialization: Commercial testing of
variety Kufri Frysona was done in three lots. Fifty

Fig. 3.17: Tomato hybrid Vaibhav

(ii) Evaluation of genotypes: Out of the 32 promising
genotypes of tomato, four were found better in
respect of qualitative traits, i.e. total soluble
solids, acidity, lycopene content, sugar and
ascorbic acid content and high yield and
processing qualities.
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(iii) Good Agricultural Practices (GAP): The GAP
for high productivity and fertigation for better
tomato production were standardized. More than
2,000 farmers in 10 village clusters benefited by
adopting the GAP and supplied 300 tons of
tomatoes to the processors, which increased
their income by 18-20 per cent.

(iv) Value addition: The processing technology
developed was utilized by the AFPL, Shirwal to
produce new value-added products such as
tomato pickle, tomato chutney, pizza sauce, red
gravy, brown gravy, and red pasta sauce. These
products were not only of premium quality but
also cost-effective and affordable for the general
Indian masses. The packing was made very
convenient with family serving size so that the
consumer could use the packet during meal.

(v) Marketing: Realizing the advantage of hybrids
for processing, the farmers overwhelmingly
adopted. Procured 300 tons of tomatoes from
farmer clusters and utilized for processing. The
model of “Collaborative Farming Holistic
Services” helped to bring in collaboration
between the farmers and the processing industry
which in turn, offered fair price to the former.

3.4.5.5 A value chain on enhanced
productivity and profitability of pomegranate
(Lead Center - Akshay Food Park Ltd (AFPL),
Bangalore):
(i) Awareness creation and capacity building:

Twenty demo and 140 non-demo farmers were
trained on production, post harvest handling and
marketing aspects. About 20 officials of the State
Department of Horticulture working in
Chitradurga district were also trained. A website
on pomegranate (www.pomegranatethesuperfruit.com)
has been created, hosted and maintained.

(ii) Crop management: Three modules (with
different chemical dosage, application time) were
introduced for controlling the bacterial blight
disease (BBD), out of which module-II was found
more suitable and effective. By adopting the
module developed under NAIP, the incidence of
BBD was reduced by 20 - 70 per cent in demo
farms and also increased the yield of marketable
fruits by 1.0 to 1.5 tons per acre (Fig. 3.18).
The percentage of marketable fruits increased
by 70 to 80 and the farm income increased with a
benefit:cost ratio ranging from 5.57:1 to
8.37:1.Sanitation and water management were

important in the management of diseases in
pomegranate and also the effect of spraying and
soil application of Pseudomonas spp. and
Trichoderma spp. showed positive indication of
disease control in demo plots.

Fig. 3.18: Pomegranate fruits before and after NAIP
intervention

(iii) Value addition: Marketing of arils separated from
cracked and low grade fruits was undertaken.
Value addition to the unmarketable fruits was
made through the production of quality wine and
the process is being standardized.

(iv) Creation of facilities: A Pomegranate Juice and
Concentrate Processing Unit was established at
Hiriyur (project site). A Controlled Atmosphere
Chamber (15 ton capacity) was made available
for use by the farmers or traders. The farmers
stored pomegranate fruits in the cold store / CA
store.

3.4.5.6  A value chain on underutilized fruits
of Rajasthan (Lead Center - MPUAT, Udaipur):
(i) Introduction of machineries: Need-based

machineries and process technologies were
developed for the commercial exploitation of
underutilized fruits (custard apple, ber, jamun
and aonla). Tools for safe harvesting were
designed and fabricated. Nylon net platform was
also developed for collection of Jamun and aonla
to minimize bruising. Compact fruit grader for
oblong fruits was developed with large-scale trial
on ber, aonla and other similar small sized fruits.
Protocols for storage and appropriate packaging
for long distance transport of these underutilized
fruits was also developed.
Aonla processing plant was established with
size-based grader, fruit pricking machine,
cabinet air dryer, fruit shredder, hydraulic juice
extractor and double jacketed steam-kettle for
pulp processing and scaled up to automated pilot
plant. Automatic custard apple scooping
machine with the capacity of 100 kg/hr was
designed and developed. It was suitable for small
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entrepreneurs. The efficiency of pulping
mechanism was 70-72 per cent coarse/intact
pulp recovery and 28-30 per cent fine pulp
recovery. Prototype for ber destoning was
developed in the form of hand tool which could
be used for the removal of ber stones.

(ii) Value addition: Value-added products from
aonla, custard apple, ber and jamun were
developed. Custard apple processed products
squash and basundi were prepared. In aonla,
various products like RTS beverages, candy, jelly
and many more were developed. Technology for
processing and value addition such as
dehydrated products, preserve, candy, pulp,
supari and beverages, etc. from different fruits
were standardized. Aonla fruit-based fruit cheese
was prepared with mixing of aonla, pineapple,
papaya and guava. Ber fruit-based mixed fruit
protein enriched soft candy was prepared with
mixing of ber, pineapple and carrot. The
processes and recipe for the preparation of mint
fortified jamun beverage viz., ready- to-serve
(RTS) drink and squash was optimized. The end
product was evaluated for sensory quality and
the shelf-life was assessed under ambient
condition (Fig. 3.19).

Choisy.), Karonda (Carissa conjesta), Jamun
(Syzygium cumini) and Jackfruit (Artocarpus
heterophyllus) are some of the native under-
exploited fruit crops, which are on the verge of
extinction because of deforestation and under-
utilization. All of them are harvested on the verge
of rainy season (May-June) and almost 40 to 70
per cent of the crop is caught in the rainy months
(June-Aug) and hence, lost. The farmers and
small-scale processors prepare different products
like amsul, agal, sarbat, syrup, jam, pickles, etc.

(ii) Value addition: Five traditional processing
methods for Kokum syrup, Kokum agal, Kokum
amsul, Jamun seed powder, and Jackfruit
leather(Phanaspoli) were standardized, and
eight value-added products were developed.
Thirteen technologies for the storage and
packaging of above-developed products were
also developed. Machineries such as Kokum
Liquid Concentrate Unit, Power Operated
Jackfruit Cutter and Hand Operated Jackfruit
Cutter were also developed (Fig. 3.20).

Fig. 3.19: Value addition in Jamun

(iii) Commercialization: Pulp extraction and
preservation technology was commercialized by
involving some industries. As a first phase of trial,
a local entrepreneur was involved for pilot project
evaluation. Post evaluation, the technology was
sold to three industries and one NGO and a few
other industries have also shown their interest in
this technology. An NGO SRIJAN was also
involved in the transfer of technology giving
direct benefit to tribal growers and collectors.

3.4.5.7 A value chain for kokum, karonda,
jamun and jackfruit (Lead Center - DBSKKV,
Ratnagiri):
(i) Prevailing practices: Kokum (Garcinia indica

Fig. 3.20: Kokum concentrate plant & manual and
mechanical jackfruit cutter

 (iii) Capacity building: Different training
programmes on standardized procedures and
technologies developed, value added
technologies, storage of processed products and
by-products, packaging of processed products
and by-products, and new processing
techniques and products were conducted.

3.4.5.8  A value chain on production of food-
grade neutraceuticals for use as natural
antioxidants and food colorants (Lead Center –
IARI, New Delhi):
(i) Process development: Simple, cost-effective,

efficient, and improved bench scale processes
(know-how’s) were developed for the extraction,
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purification, analysis and quality control of a
number of natural colorants from the agricultural
commodities and their products, as under:
Anthocyanin from black carrot and jamun juice,
pulp and/or concentrate. Food grade natural
colorant capsanthin from paprika and a
flavouring agent capsaicinoids from red hot chilli;
the GC/MS and LC-MS protocols were
standardized for quantitation of the
capsaicinoids, capsanthin, tocopherol, and sterol
content in chili. Lycopene concentrate from fresh
tomato and/or tomato paste; varieties rich in
lycopene content were developed at IARI which
could be recommended to farmers, who wish to
cultivate tomato crop as raw material to the
industry; protocols were also standardized for
accurate analysis and quantitation of lycopene in
different tomato varieties, concentrates and
technical materials. Phycocyanins from Spirulina
biomass, after extraction of the blue pigment, the
remaining biomass could be appropriately
formulated and used as protein supplement.
Steviol glycosides from Stevia sp. (Fig. 3.21), the
sweeteners were further purified with ion
exchange resins and/or column chromatography.

3.4.5.9 A value chain on Seabuckthorn
(Hippophae L.) (Lead Center: CSKHPKV,
Palampur):
(i) Plantation of seabuckthorn: About 350 farmers

of 25 villages planted 2,13,000 saplings of
improved seabuckthorn cultivars in 100 ha
marginal land in Lahaul.

(ii) Production technologies developed and
adopted: Ten land races were identified and
conserved in the Gene Bank. Two high yielding
cultivars were developed, one each of H.
rhamnoides ssp. Turkestanica and H. salicifolia
(Drilbu). Agro-techniques were improved for the
spacing, pit size, pruning intensity, weed control,
early application of nitrogen and use of FYM in
plant basin. A model of silvipastoral system with
improved fesque/orchard grasses was also
developed. About 8,00,000 saplings of grasses
and forages were planted by farmers on the
marginal land in Lahaul (Fig. 3.23). A harvesting
tool “Clipper with handle” was developed, which
collected 6.7 kg fruit/hr and given to 25 farmers.
For the effective control of new pests, doses of
chemicals and the botanicals (Bioanjivini, etc.)
were standardized to control various diseases.

Fig. 3.21: Natural sweetener from Stevia

(ii) Commercialization: Red guava nectar (Fig.
3.22), a ready-to-serve (RTS) drink containing
natural acylated anthocyanin exhibiting
characteristic pink color and imparting health
promoting benefits to the drink. The Lead Center
has entered into an MoU with two companies, for
a total consideration
of 15.5 lakh, which
are in the process of
setting up the plant
for commercial
production of
h i g h - v a l u e
neutraceuticals and
functional foods.

Fig. 3.22: Red guava nectar –
A ready-to-serve drink

Fig. 3.23: Seabuckthorn raised on marginal land

(iii) Process technologies developed, adopted and
commercialized: Methodologies for the
preparation of value-added food products along
with their storage and packaging technologies
were standardized. Technical staff of the Lahaul-
Spiti Cooperative Society and Lahaul Potato
Society, Raison was trained in proper semi-
processing and processing of seabuckthorn the
latter has launched three food products in
market.

(iv) Standardization of oil preparations for health
protection: The seabuckthorn seed oil at the
dose of 5 ml/dog and seed oil (1 ml/dog) and
Sucralfate drug standardized were used for the
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faster healing of gastric ulcer in dogs.
Seabuckthorn doses of leaf extract (5%) and seed
oil (2%) had strong anti-microbial properties. The
AIIMS, New Delhi found that doses of
seabuckthorn pulp oil (10 ml/kg) and seed oil (2 ml/
kg) standardized, had significant cardioprotective
effect against myocardial injury in rats.

(v) Utilization of seabuckthorn waste: Developed
from the vitamins and mineral rich seabuckthorn
leaves and fruit waste, the concentrate feed
crude protein in the milch animals could be
replaced with the crude protein of seabuckthorn
leaves up to 80 per cent, with enhanced milk
production by 25.8 per cent and egg production
by 2.6 per cent.

(vi) Economics and market survey: Expected
income from the seabuckthorn orchard and
fodder at full bearing stage (6 years) per year
was R26,880 per bigha. Running of the semi-
processing unit would be highly profitable once
the whole plantations (100 ha) would be under
full fruit bearing since 6th year onward.
The Lahaul-Spiti Seabuckthorn Cooperative
Society, Keylong’s Semi-processing Unit in
Lahaul, purchased 14,083 kg fruits from 28
farmers and paid them R4,95,775. The Society
earned R7,19,140 from semi-processing the
fruits and sold the pulp and seeds to Lahaul
Potato Society; produced 2,170 bottles of juice,
each of 650 ml, 4,139 bottles of RTS (200 ml
capacity) and 8,781 swash bottles (700 ml) and
earned a total income of R6,71,011 by selling to
consumers in the Kullu market. Once all the
seabuckthorn plantations (100 ha) start full
bearing of fruits (500 tons) from 6th year of
plantation, impact would be visible for the next 30
years.

3.4.5.10 Avalue chain in coconut (Lead
Center - CPCRI, Kasaragod):
(i) Crop production: Integrated crop production

technologies for coconut were demonstrated in
250 ha area covering 534 farmers organized
under 10 Community Based Organizations
(CBOs).  On seeing the success of the NAIP
cluster farmers, the adjoining farmers started
practicing the CPCRI technologies / innovations
in their field. Integrated disease management
(IDM) of bud rot led to reduction in the disease
incidence from 32.6 per cent in 2007 to 5.9 per
cent in 2009.

(ii) Capacity building: Training programmes were
conducted for crop production, protection, value
addition and use of mechanical coconut climbing
devices. A SHG Unit was established for the
mass production of Trichoderma - a bio-control
agent in the Ajanur cluster, which was marketed
by the Unit with the brand name “Ethiran”. Tree
climbing devices developed were used by many
youth.

(iii) Value addition: Machineries like coconut testa
remover, coconut milk extractor, indirect heating
vessel with automatic stirrer, and fermentation
tank were developed for the cost-effective
production of “Virgin Coconut Oil” (VCO). The
protocol for the production of VCO by
fermentation, hot process and intermediate
moisture content methods were standardized.
The technology was commercialized to five
entrepreneurs in the project area. Four Women
SHGs were established for the production and
marketing of value added coconut products like
coconut chips VCO, coconut water squash,
coconut pickle, etc. The process for the
production of vinegar from coconut water with
acetic acid content of 5.0 - 5.5 per cent was
refined.

(iv) Marketing: A supply chain was established for
the marketing of coconut products made by the
SHGs. The protocol for tender and mature
coconut water beverage with suspended kernels
(lemon flavoured) and marmalade type coco jam
was developed and standardized. The
preparation of value-added products from the
VCO meal was standardized, and its quality
studies were also conducted. Developed the
technology and fabricated a pollution-free
carbonization plant with a capacity of 6 t shells/
day for the community-level production of
coconut shell charcoal and activated carbon.
About 15 t of activated carbon was produced
from the plant.

3.4.5.11  A Value Chain on Enhanced
Productivity and Profitability of Patchouli
(Pogostemon patchouli) (Lead Center - Jewargi
Agro Food Park Ltd., Bangalore):
(i) Introduction of patchouli:It was newly

introduced by the sub-project covering 31
farmers identified for growing patchouli spread
over 15 villages in 4 clusters of Chitradurga
district of Karnataka.
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(ii) Variety: There are several ecotypes of patchouli.
Based on ecotypes, Johore and Singapore are
cultivated in Karnataka. While the Singapore
type grows up to one meter and yields more oil of
inferior quality, the Johore type yields less
herbage but a superior quality of essential oil. The
variety from CIMAP, Bangalore- CIM Shresta
yields 30 per cent more and is grown as a
monocrop under open conditions.

(ii) Harvesting and yield: At the time of harvest after
4.5 – 5.0 months of transplanting, the foliage
becomes pale green to light brownish and the
crop starts to emit characteristic patchouli odour.
The herbage was harvested 20-25 cm above the
ground level. It was necessary to leave 4-6
juvenile sprouting buds at the basal region for fast
regeneration. Harvesting was done with the help
of a sharp secateur or shear.Subsequent harvest
was taken every 3-4 months. The first 2 to 3
harvests of the newly planted plantation gave
good yield and high oil quality. Good crop yielded
1.0 -1.5 tons of dry leaves per annum per acre.

(iii) Drying and storage of patchouli herb: The
leaves were spread out evenly on a hard surface
under shade allowing free circulation of air. The
leaves were mixed at regular intervals to ensure
uniform drying. This was done for six days.
Mechanical tray dryers at 40oC for 36 hours were
used. The dried leaves were made into bundles.
All these were done to preserve the oil present in
the leaves.

(iv) Oil extraction and storage: The Process for oil
extraction and storage were standardized.

a) Biotransformation of patchouli oil: Studies
indicated that the potential of rhizobial microflora
could be utilized to enhance the quality of
patchouli oil using the principle of
biotransformation. The method so developed
might be suitable for farmers due to its low cost
and low labour requirement. The fresh patchouli
herbage required about 14 hours  to dry from an
initial moisture content of 80 per cent (on wet
basis) to a final moisture content of 11-12 per
cent (on wet basis) in ASTRA Dryer. The mean
essential oil yields were about 2.41 per cent in
shade dried sample, 2.25 - 2.40 per cent in tray
dried samples and 2.24 per cent in samples dried
in ASTRA dryer.

b) Installation of steam distillation unit: A Pilot
Scale Steam Distillation Unit was installed at the

AICRP on Post Harvest Technology Scheme of
UAS, Bangalore. The economic analysis
indicated that the extraction was viable and the
cost:benefit ratio of patchouli oil distillation was
found to be 1:1.26.

(v) Development of value-added products from
spent materials obtained during steam
distillation: Shade dried patchouli spent charge
(ground) could be used advantageously in the
incense stick production. It was found that the
patchouli spent charge powder could replace
wood powder up to about 5-10 per cent level of
agarbatti masala mix. Substituting two-thirds of
15 per cent of wood powder requirement with
spent charge powder would help in the
conservation of natural forest resource. The
quality of the incense sticks was very much
acceptable to the consumer.

3.4.5.12  A Value Chain on Selected Aromatic
Plants of North East India (Lead Center - CAU,
Imphal):
(i) Mass multiplication of planting material

undertaken with 8,33,500  quality planting material
of lemon grass, citronella and 21,000  scented
orchids developed and distributed to farmers covering
about 18 ha area. About 1,000 plants of scented
orchids were propagated by the conventional
method and 20,000 plants of Zygopetalum
intermedium, Aerides odoratum, & Coelogyne
nitida  were developed through tissue culture.

(ii) Standardization of cultivation techniques:
Adoptive trials to standardize the cultivation
techniques of the above crops were undertaken
to advocate the technology to the farmers under
Sikkim conditions.

Varietal selection: Two potential varieties viz.,
Jor Lab C and Jallapallavi of citronella and two
potential varieties viz., Krishna and Arun in case of
lemongrass were identified under Sikkim condition.

Chemical composition: The chemical
composition of citronella and lemongrass oil was
analyzed. In the case of lemongrass, Alpha citral-
41.89 per cent and Beta citral- 34.89 per cent; and in
the case of citronella, Beta citronellal- 26.15 per cent,
Beta citronellal- 10.84 per cent, Beta citral- 11.73 per
cent, Geraniol- 15.89 per cent and Alpha citral- 13.87
per cent were estimated through GC-Max. It was
reported that the quality of citronella oil may not be
encouraging to the industries due to less Beta citral.



NAIP FINAL REPORT

60

Harvesting: First cutting of biomass to be done
after 4 - 5 months of planting and the subsequent
cuttings to be taken up at 2 - 3 month interval.
Harvesting of leaves should be done about 20 cm
above the ground level to stimulate the growth of
subsequent crop. If properly managed, three cuttings
might be possible in the case of citronella and
lemongrass from the second year of transplanting.
The productivity of citronella and lemongrass was
120-150 q /ha and 100-120 q/ha, respectively.

Mechanization: Complete package of improved
tools and equipment standardized/ developed
included - tillage and interculture; land reclamation;
dibbler-cum-marker from the locally available
material; slip remover; and power tiller operated
weeder. Due to mechanization, cost of cultivation was
reduced by 30 per cent.

Tissue culture technique: Scented Orchids of
Zygopetalum intermedium, Aerides odoratum,
Dendrobium chrysotoxum and Coelogyne nitida were
developed through tissue culture. These were an
epiphytic fragrant and could be cultivated on wooden
logs and mounted on sidewalls of the poly house.
Conventional propagation through cuttings of this
monopodial orchid was easy to achieve 20-30 cm
long cutting, with a few epiphytic roots placed on the
wooden log and covered with white moss. This was
fixed in place by means of plastic or jute rope.
(ii) Antioxidant properties: Methanolic extract

from stems and leaves of Aerides odoratum and
Acampe papillosa were evaluated and free
radical attenuating abilities of stem extracts were
ascertained by 2, 2 - diphenyl 1-picryl hydrazyl
(DPPH) scavenging assay. The DPPH
scavenging potential of the aqueous extracts of
the plants ranged from 25 to 86 per cent. The
highest inhibition of DPPH radical was observed
in the aqueous extract of Aerides odoratum,
followed by Acampe papillosa. Maximum amount
of phenols and flavonoids were observed in the
stem of Aerides odoratum, followed by the stem
of Acampe papillosa. High radical scavenging
activity was observed in the stem of Aerides
odoratum.

(iii) Distillation of oil: Drying techniques for
distillation of essential oil from aromatic plants
was standardized. Shade drying of lemongrass
and citronella for 12 hours up to a moisture
content of 43.5 per cent (wet basis) was found
best for the optimum yield of essential oil. A

steam distillation unit for essential oil extraction
was installed and farmer’s produce was
processed under buy-back programme (Fig.
3.24).

Fig. 3.24: Citronella and Lemongrass essential oil
extraction plant

(iv) Utilization of spent/de-oiled plant material:
Incense sticks (bamboo-less & with bamboo
stick, cones and dhupbatti) were made utilizing
spent/de-oiled plant material of targeted crops.
Productions-cum-process technologies were
documented. Two fragrances were developed
and tested for incense stick, cones and
dhupbatti.

3.4.5.13 A value chain on Aloe Vera
processing (Lead Center – IIT, Kharagpur):
(i) Physio-chemical and functional properties:

Antioxidant potential was estimated by DPPH
assay, Reducing power assay, Metal chelating
assay, Superoxide radical scavenging assay,
and Hydroxyl radical scavenging assay. The
phenolics and polysaccharide distribution, FTIR
spectroscopy and spectroscopy 1H NMR
assisted detection of acetylation of aloe vera gel
(AVG) was also carried out. Flow behavior of
aloe vera gel with added gums was found out.

(ii) Separation of leaf layers: A multichannel
(three) AVG filleting machine was designed and
developed, which was capable of simultaneous
separation of three distinct layers of leaf viz.,
upper rind, proper gel fillet and lower rind. The
AVG filleting machine mainly comprised lower
rind filleting blade, upper rind filleting blade,
lower and upper rollers, conveying channels,
collecting trough and power transmission
system. This machine simultaneously separates
the three layers of aloe vera leaf without
contaminating with the aloin.

(iii) Value addition: The various products developed
include stabilized gel, aloe-based fruit beverages
like aloe-amla; -mango; -pineapple; -jamun; -
sweet orange and dehydrated powder by different
drying methods like drying, desiccant air drying,
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vacuum drying, freeze
drying, foam mat
drying for better
quality value-added
specific end products
from aloe vera and its
by-products leading to
new agro-industrial
activities and
additional employment and income generation in
dry and wasteland commands. Aloe-based fruit
juices from amla, mango and pineapple were
prepared (Fig. 3.25). Different producer groups
sold 33,000 liters of juices and 7,000 kg of jelly.
Aloe vera gel powder prepared by freeze, foam
and vacuum drying methods has great potential
in food, pharma and cosmetic industries. Action
was initiated to commercialize the process
technology for aloe vera gel powder preparation.

3.4.6 Value chains in natural fibres

Five sub-projects were devoted to natural fibres,
which included pashmina, coconut, cotton, banana
and natural dyes for dyeing fibres.

3.4.6.1 A value chain on enhanced
productivity and profitability of pashmina fiber
(Lead Center - SKUAST-K, Srinagar):
(i) Improvement of pashmina goat productivity:

Pashmina goats were provided to 78 and 43
beneficiary families in the traditional areas of Leh
in Jammu & Kashmir and Himachal Pradesh,
respectively. Shelter provided to 115 farmers
reduced the Pashmina kid mortality from 65 to 30
per cent and increased yield up to 40 per cent.

(ii) Introduction of pashmina goats in non-
traditional areas: Seventy six (9 Does and 1
Buck) and twenty (5 Does and 1 Buck) pashmina
goat units were distributed in the non-traditional
areas of Ladakh (Leh and Kargil districts) and
Himachal Pradesh (Lahul and Kinnaur districts)
with shelter, feed, health cover and training. The
average pashmina yield in Kargil ranged from 128
g in Boodhkharbu to 182 g in Drass, with an
overall average of 160 g/animal.

(iii) Introduction of innovative charkha: One
hundred and five modified/ innovative charkhas
(Table Top Paddle Operated NAIP Charkha)
were fabricated and distributed to beneficiary
spinners in Kashmir, Ladakh and Palampur. The
innovative charkha has proved to be efficient in

terms of reduction in spinning time by 73.5 per
cent and spinning loss by nine per cent, besides
decreasing physical drudgery; and there was
146% increase in income (R1,638 to 4,040)
without deteriorating the quality of yarn.

(iv) Introduction of improved handloom: Handloom
with multiple shuttles was fabricated for multiple
design development and distributed among 27
beneficiary weavers in the Kashmir Valley, which
resulted in increased net return of weavers by 28
per cent over the traditional one.

(v) Introduction of improvised loom and warping
system: Five improvised warping systems were
installed on community basis increased net
income (28%), reduced weaving loss (from 23 to
14%) and physical drudgery, saving warping time
(250%) and cost (from R 100 to 50 per shawl).

(vi) Quality maintenance: Quality standards for
pashmina shawl in terms of different quality
parameters from fiber to fabric, for shawls made
of hand spun, machine spun pashmina and
pashmina blended yarns; and anti-moth
chemical for pashmina fiber were developed. A
technology for replacement of Nylon with PVA as
a carrier fiber for spinning of pashmina on
machine for the development of machine spun
yarn was developed.

3.4.6.2 Avalue chain on coconut fibre and its
by-products (Lead Center - NIRJAFT, Kolkata):
(i) Jute - coconut fibre blended yarn (having

40% coconut fibre): Yarn prepared from pre-
treated coconut fibre and jute blend (blend ratio,
35:65) using glycerin and castor oil as spinning
additive was found to be much uniform, less hairy
and softer.

(ii) Composite structured geotextiles of coconut
fibre, jute and polyolefin: The system of
composite structured geotextiles combined
positive attributes of structure and property of
three types of fibres. Plain woven jute-polyolefin
geotextiles layered with hand-knotted geonet of
unretted coconut fibre were made by the villagers
in order to impart better protection to the
composite geotextiles structure during bolder
pitching and also protect loose cover-soil (in
order to reduce the soil erosion of the
embankment and provide stronger shock
resistance against flash flood). The composite
geotextiles were found to be highly suitable for
river-bank protection from flash flood or high tide

Fig. 3.25: Aloe + Amla fruit
juice
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rivers, for which patent has been filed.
(iii) Development of bio-based prefabricated

instant grass carpeting: Application of 100 per
cent coconut fibre yarn as geotextiles and
backing material for the Mexican prefabricated
grass carpet was done. Prefabricated instant
grass carpet was developed using
biodegradable backing cloth made of jute and
coconut fibre. Instant grass carpet could be
grown within 3 - 5 months. The backing cloth
could be manufactured in the conventional textile
processing system. Coconut fibre having more
resistance to degradation by soil would impart
the grass carpet sufficient strength for a longer
period of time. It is transportable and easy to
place on soil base.

(iv) Value added diversified product: Fancy ladies
chappal and other home furnishings, wall
hangings, carpet makings, bags, and ornamental
slipper strap making were successfully
developed by a group of entrepreneurs using
ornamental cloth of coconut fibre-jute blending
woven in hand-weaving machine fitted with
jacquard design system. The cloth is much
suitable for furnishing materials.
Application of coir pith filler (replacing the costlier
Carbon black) for making of rubber-based
products viz., gaskets, gauntlet, blocks, pots,
chappal sole, floor tiles for cattle sheds, moulds
for making of lighter weight products, pavement
block mould, Hawaii chappal and development of
EPDM rubber compound using coconut fibre pith
for extruded rubber beading for window sealing
was carried out and was found to be useful and
very economical.

(v) Softening of coconut fibre: Formulation for the
treatment of unretted coconut fibre by common
chemicals at boiling for 1.5 - 2.0 hours to make it
softer for better handling was developed. Flexural
rigidity of fibre decreased even to the extent of 50
per cent and thus, reduced the retting time from
12 months to 2.0 –
3 hours only (Fig.
3.26). The fibre was
processed in
modern ratt
spinning as well as
d e v e l o p e d
m e c h a n i z e d
spinning systems,

to make finer and softer yarn, for which patent
has been filed.

(vi) Grading of coconut fibre:  Detailed physical
characteristics of coconut fibre of Kerala and
Bengal variety were studied to establish scientific
methodology for grading of the fibres. Length,
fineness and strength of the fibre were identified
as the key characteristics to segregate them into
different grades.

(vii) Spinning of jute-chemically treated coconut
fibre blended yarn: Biggest drawback of
coconut fibre preventing it from being used in
multifunctional diversified application because of
its inability to spinning to finer yarn are its high
textured rigidity and three dimensional curved
contours. The coconut fibre became finer and
softness got improved by about 50 per cent due
to sodium-based chemical treatments at
elevated temperature which resulted in finer
blended yarn for higher coconut fibre percentage,
as compared to conventional system. Treated
fibres have been spun successfully into finer yarn
with jute at a blend ratio of 60:40 (jute: coconut
fibre).

(viii) Mechanization of extraction of retted/
unretted fibre: A novel fibre segregator machine
was designed, developed and fabricated to
segregate the fibre with respect to their fineness.
For the extraction of fibres from the brown husk, a
new prototype of modified energy efficient
Disintegrator Machine was developed. It has an
optimum units of beaters arranged in a criss-
cross manner. Each beater has two lags, the
base lag is secured to the revolving shaft and the
top lag is attached to it. The top lag has V-
notched tip for easy tearing of epi-carp and
intensified beating, which is replaceable, if
needed, due to wear and tear. This will save both
machine down-time and component
replacement cost. The beater runs at 900 rpm by
a 15 HP, 3-phase motor.

(ix) Defibreing: A novel fibre defibreing machine was
designed, developed and fabricated especially
for the green husk.

(x) Design and development automated Draw-
gilling-attenuating machine: It is driven by
three individual motors through a panel box. For
the preparation of blended yarn, jute fibre and
coconut fibre were processed separately in
respective carding machines. Since the coconutFig. 3.26: Softened coconut fibre
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fibre does not have the meshy structure like jute,
it requires different types of opening and carding
machines. The coconut fibre sliver thus produced
is processed through gill drawing machine along
with jute carded sliver in order to achieve suitable
blend ratio of jute-coconut blended yarn (MoU
has been signed with industry).

(xi) Design and development of automated PLC
control Flyer spinning system: The spinning
machine specially designed for coconut fibre
whose parameters could be changed through
programmable logical control resulted in the
reduction of downtime, less manpower and
higher productivity (MoU has been signed with
industry).

3.4.6.3 A value chain for cotton fibre, seed
and stalks: An innovation for higher economic
returns to farmers and allied stake holders (Lead
Center - CIRCOT, Mumbai):

The present project was an attempt to strengthen
some of the existing weak links as well as to fill up
some missing links, to increase the efficiency and
economic competitiveness of all the stakeholders in
the chain.

Cotton production: Adoption of integrated
cotton production technologies (ICPT) led to a mean
increase in productivity of 42 per cent and area
increase from six to 352 acres of ELS. Higher price for
kapas due to market linkage led to higher gross return
(R45,914/acre), net return (R32,652/acre) and
benefit:cost ratio (3.50:1). With these improved
methods of picking and storage, there was almost no
contamination and even trash levels in ginned cotton
dropped to about two from five per cent. Fibre
properties, mainly fineness, showed quite difference
with picking. Keeping different pickings separately
fetched better price and industry got quality raw
material.

Fibre attributes: Lint samples were tested on
HVI – fibre testing machines for measurement of fibre
attributes, viz., 2.5 per cent staple length, per cent
uniformity ratio, micronaire for fineness and bundle
strength at 3.2 mm gauge length. Yarns spun were
tested for yarn properties. There was no statistically
significant difference between yarns spun from
different groups. However, statistically significant
differences in physical properties between the groups.

 Fabric properties: There were no significant
statistical differences observed between the fabrics

from different groups of a particular lot. However, it was
observed that dye uniformity measured as optical
reflectance was better as compared to that observed
for general fabric woven using the similar yarn.

Bio-sourcing process: It was observed that
BOD/ COD levels in bio-scouring process were much
less, meaning, there was reduction in pollution.
Dyeing of these yarns showed that dye uptake was on
the same level as that of normal process.

Extraction of linters: The CIRCOT developed
two processes – one by using enzymes and the other
by using microbial consortium – to improve linter
output along with reduction in the energy used. It was
observed that linter output increased from 4.0 to 4.5-
5.0 per cent of seed weight along with reduction in
energy used for delinting by about 10 per cent.

 Oil extraction: Large scale trials of five tons
each were carried out in oil extracting mills. It was
shown that about 3-4 per cent additional oil could be
recovered from the kernel reducing the oil content in
the cake by about the same margin. For the untreated
kernel, 18 to 21 per cent of the weight was recovered
as oil, while oil recovery for the treated sample was in
the range of 21 to 24 per cent of the kernel weight.

Utilization of cotton stalks: Under the project,
some work was done in collaboration with CIAE,
Bhopal on the conversion of cotton stalk into
briquettes. These were then used to produce gas
used to run the generator. It has been found that
cotton stalk is a good source for this operation which
can generate 100 kW per hour power output on
feeding 70 kg of briquetted stalk. Cost of production of
one unit (1kWH) energy worked out to about five
rupees, which is competitive.

3.4.6.4 Banana pseudostem for fibre and other
value added products (Lead Center - NAU,
Navsari):
(i)  Fibre extraction: Twenty four raspador

machines were installed and operationalized on
farmers’ fields at NAU, Navsari. From 64
hectares of banana plantation, 41.58 tons of fibre
was extracted (NAU: 2.72 t and farmers: 38.86 t).
Fibre quality of 25 varieties was evaluated and a
catalogue on quality parameters was prepared. A
digital moisture meter was standardized that
helped in maintaining better fibre quality during
storage.

(ii) Spinning: Spinning machine was procured and
installed at CIRCOT and NAU and modified. Ten
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CIRCOT developed hand operated “CIRCOT-
Phoenix Charkhas” were supplied to the NEH
Region. Softening trials were conducted for
spinning of fibre to yarn. About 2.6 tons of yarn
was prepared in jute mills at Kolkata.

(iii) Weaving: A total of 350 m of different quality
fabrics were prepared and tested. Processes
were standardized for scouring, bleaching,
coating, chemical treatment, printing and
pigmentation of fabric. Trials were conducted at
laboratory and industrial scale; and coat, apron,
gloves, caps, shoe (mojari), vertical blinds, etc.
were prepared at laboratory scale. Utility bags
(1000) and mats prepared at handlooms and
industrial scale. Three tons of non-woven fabric
was prepared. Processes are available for
preparing carpets and composites using non-
woven fabric; and it can also be used in interiors
of automobiles and railway coaches.

(iv) Value addition:
a) Vermicomposting using fibre waste:

Scutching waste-based vermicompost
standardized with scutching waste and dung in
70:30 was found to be ideal. Two hundred and
fifty tons was prepared from one acre unit
established at the NAU. Pseudostem-based
vermicompost served as a cheaper alternative
for FYM or bio-compost. Demonstrations on 24
farmers’ fields showed an increase in yield by 10-
15 per cent. Pelleted vermicompost tested as fish
feed by substituting scutching waste-based
vermicompost up to 30 per cent of regular fish
feed reduced the cost by 10 per cent.

b) Pulp making: Pulp quality prepared from the
banana fibre was found good for preparing
special grade paper, i.e. grease proof and kraft
papers. A handmade paper and board unit with
100 kg per day capacity was commissioned at
the NAU. JK Paper has conducted trial on de-
pithing of fresh banana pseudostem sheaths and
standardized the process for preparing bleached
and unbleached papers.

c) Utilization of sap for crop cultivation: Sap
without enrichment tested on different crops
(sugarcane, banana, papaya, and onion)
improved the yield, quality and soil fertility.
Enriched sap tested on wheat, paddy, mango,
banana, vegetable nurseries, leafy vegetables,
garlic, okra, cluster bean, cowpea, etc increased

yield (12-15%) and quality. Process for
enrichment of sap was finalized resulting in
production of 16000 litres of Organic Liquid
Fertilizer (OLF) and a process patent has been
filed in five countries. An MoU was signed by
three parties with NAU for the production and
marketing of OLF on commercial scale.

d) Use of sap as adhesive: A process was
standardized at laboratory scale for using sap as
adhesive along with natural dyes like manjistha
and annatto in fabric dyeing. Good fastening
properties were observed. The sap seemed to be
a good natural adhesive in textile dyeing industry.

e) Candy and RTS preparation: Processes were
standardized for preparing candy (114 kg),
ready-to-serve drink (RTS) and pickle (Fig. 3.27).
Pilot scale unit was started at the NAU. Quality
testing at CFTRI, Mysore and SICART, Anand
showed that the candy could be a good source of
K, Fe, digestible fibre, and vitamins B3 and B5.

Fig. 3.27: Candy and RTS drink prepared from banana

f) Preparation of fibre composite: Banana fibre
composite using non-woven fabrics by the
CIRCOT prepared in collaboration with Supreme
Non-Woven Company, Vapi was found superior to
existing composite in car interiors. The trial
conducted at MANTRA indicated that banana
fibre fabric could be used for preparing fire
resistant curtains.

(v) Commercialization: An MoU was signed with
three firms for commercial production and
marketing of Organic Liquid Fertilizer (OLF).
Similar project has been sanctioned by the
Government of Maharashtra to Tapti Valley
Banana Wine and Products Coop. Society Ltd.,
Savda, Jalgaon (MS) under the RKVY. The fibre
extraction from banana pseudostem and yarn
preparation activity was initiated in the North East
Region by the ICAR Research Complex,
Barapani.
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3.4.6.5 A value chain in natural dye (Lead
Center - ANGRAU, Hyderabad):
(i) Production technologies: The cultivation

practices of indigo and marigold were
standardized in the ARS, Utukur of Kadapa
district. Indigo responded well to the application
of different organic fertilizers and phosphorus,
and higher green yield was recorded (1,517 kg/
ha) with split application of vermicompost.
Around 150 farmers were trained in the improved
package of practices. After Indigo cultivation
increased to 2,000 acres and 700 farmers took
up cultivation.

(ii) Collection of natural dye sources: An attempt
was made to identify the potential natural dye
sources available in the forests of Andhra
Pradesh and to develop their post-harvest
practices. Series of training programmes were
organized to train the tribal SHGs in
Rampachodavaram and Chintapally in
identification, post-harvest and storage practices
of natural dyes to ensure the supply of quality
natural dyes with high pigment content.

(iii) Processing technologies: Processing
technologies such as dyeing cotton, silk and
banana fibre with natural dyes were developed.
The eco-powders and eco-paints were also
developed to provide safe colours and control the
environmental pollution.

(iv) Dyeing textiles with natural dyes: Research
was undertaken to standardize the natural
dyeing procedures with selected sources like
Butea monosperma flower and gum Bixa
orellana, Tagetus erecta, Eclipta prostrata,
Indigofera tinctoria, Eucalypyus globules,
Terminalia chebula, Arjuna terminalia,
Caesalpinia sappan, lac dye, etc. for achieving
good and fast natural dyes on textiles. The dye
concentration of all the sources was optimized in
the range of 2 to 10 per cent. In the case of
cotton, the yarn was pretreated with 20 per cent
Myrobalan to help in better colour retention.

(v) Characterization of dye sources:
Characterization of the dye sources revealed the
presence of natural dye pigments such as bixin,
butain, gallic acid, xanthophyll, quercetin,
arjunnoside, haematein, indigoid, etc. The
suitable wavelength for these pigments ranged
from 400 to 680 nm. Their structures were
identified. The bixa ovellana dye produced light

to dark orange shades on cotton and silk. The
colours showed very fair to good fastness to
sunlight.

(vi) Development of eco-colours: Natural dye-based
eco-colours were developed as an alternative to
the most hazardous synthetic Holi colours. Six
colours were produced, validated and licensed to
two firms to supply around six tons in 2014.

(vii) Production of eco-paint: Fifty six shades of
eco-paints were developed using the natural dye
extracts and natural gums for painting idols
immersed after the festivals, as the synthetic
paints cause pollution and kill the aqua bodies.

(viii) Creation of infrastructure: A pilot plant for
natural dye extraction was established at the
RARS, Chintapally with a capacity of 6 to 10 kg
of ready-to-use natural dye facilitated the tribal
and farmer groups. Another pilot plant for Indigo
extraction was established at the ARS, Utukur
facilitated the farmers to produce indigo cake.
An ISO 9002-2008 certified “Natural Dye
Incubation Centre” was established at the
College of Home Science, Hyderabad to
facilitate dyers, weavers, artisans, entrepreneur
SHGs, etc. to develop natural dye products on
pilot scale and quality test the products.

(ix) Capacity building: Thirty women were trained
in dyeing with natural dyes and in making
handicrafts were identified as skilled by GMR
Varalakshmi Foundation for employment are
earning R45,000 to 46,000 per month (Fig. 3.28).
A group of weavers from Pochampally Handloom
Park were trained in dyeing cotton with natural
dyes. The state government has planned to
convert 50 per cent of the production by the Park
to natural dyeing. The Silk Dyeing and Weaving

Fig. 3.28: Natural dye production by a woman SHG
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Unit at Hindupur facilitated dyeing of silk with
natural dyes and the dyer and 10 weavers were
able to earn 25 to 30 per cent more income per
month. A Cotton Dyeing Unit was established at
Koyalagudem by a dyer, exported natural dyed
Ikat textiles and the income increased 3 to 5
times. A Banana Dyeing and Weaving Unit
established at Rajahmundry by an unemployed
youth facilitated extraction, dyeing and weaving
of the textiles from banana fibre.

3.4.7    Value chains in dairy foods

Research work on dairy foods was done in two
sub-projects.

3.4.7.1 A milk value chain in an unorganized
sector (Lead Center - TANUVAS, Chennai):
(i) Introduction of community milking practices:

Farmers of the project adopted villages started
using the milking machine, setting aside the
initial apprehension on the health of the animals
and were trained in production of value-added
products. The SHGs were given a cream
separator and a deep freezer for their unit. The
interventions facilitated community milking
practices in their village.

(ii) Bulk milk chilling: The Consortium Partner-
SVVU, Tirupati developed the bulk milk chillers
working on gas to overcome power cut in the
un-organized dairy sectors, are further under
improvement.

(iii) Value addition: Many value-added milk
products were developed in Madras Veterinary
College under the processing sector. The in vitro
studies and also the viability of encapsulated
bacteria in plain and frozen yoghurt, concluded
that extrusion method of encapsulation of
bacteria using alginate (2.0 % w/v) + gelatin (2.0
% w/v) + starch (0.5 w/v) as wall materials
provided maximum viability of probiotics to
confer health benefits. Noni supplementation at
7.5 per cent enabled low calorie healthy ice
cream formulation in oxo-biodegradable cups up
to three weeks and got the highest scores for
overall acceptability. A novel milk bio-beverage
named Biofevita developed had Vitamin A (�g)
and Iron (mg) content of 13.95 ± 0.52 and 0.23 ±
0.01 respectively, higher than milk due to value
addition with beetroot and carrot juices and dates
extract (Fig. 3.29). Curd incubator developed
served both as an incubator as well as

refrigerator, which could prepare curd in 5 to 6
hours and store 50 cups of it. The modified
basket centrifuge developed under the NAIP
scheme was able to remove more than 25 per
cent of moisture efficiently from chakka than the
conventional process.

Fig. 3.29: Milk bio-beverage “Biofevita” by TANUVAS,
Chennai

(iv) Innovative packaging materials: Oxo-
biodegradable cups and sachets were developed
for packaging of milk and milk products. Arecanut
sheath cups were developed for storing ice
creams and Coconut powder cups were
developed for storing curd. The production cost
was estimated as R1.40, 1.25 and 1.00
respectively against R 0.25 for plastic cups
(control).  Sensory evaluation of the products
showed a reduction in the storage period.

3.4.7.2 A value chain on composite dairy
foods with enhanced health attributes (Lead
Center - NDRI, Karnal):
(i) Primary processing of cereals: Primary

processing line for pearl millet (kernel, grits and
flour) with low lipase activity and barley (dulled
grains, semolina and flour) was developed. The
pearl millet was made shelf-stable through
microwave and hydrothermal interventions. The
unit operations for germinated pearl millet flour
was optimized.

(ii) Complementary food preparation:  A low-cost
complementary food formulation and processing
technology was developed. The complementary
food contained whey - skim milk in the ratio of
70:30, 20 per cent millet flour, malt extract, and
maltodextrin. The product met the standards as
laid down in PFA. Convenience mixes optimized
from pearl millet in the form of instant upma and
halwa dry mix improved nutritional properties in
terms of calcium and iron content, as compared
to similar products prepared from wheat. The dry
mix had a shelf-life of 6 months and ambient
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conditions. Composite pasta prepared from pearl
millet, barley, WPC 70 and CMC had improved
physical properties. High fiber, low fat and
protein-enriched extruded snacks from pearl
millet and barley flour with milk proteins
developed could be ideal snacks for children.
Pearl millet (Bajra lassi) and Barley lassi with
novel starter bacteria having amylolytic,
proteolytic and phytase activity increased shelf-
life of the developed lassi (Fig. 3.30).Formulation
and processing technology for large scale
manufacture of high â-glucan and protein-
enriched barley biscuits was developed. The
biscuit had 70 per cent barley flour with 1.82 per
cent crude fiber and 1.55 g/100 â-glucan content.

3.4.8.1 A value chain for clean meat
production from sheep (Lead Center - NRCM,
Hyderabad):
(i) Feed processing: Two feed processing units for

production of “Complete Feed” were established,
in the Nellore and Mahabubnagar districts of
Andhra Pradesh. About 242 tons of Complete
Feed was produced and distributed to the
farmers for intensive lamb rearing under the
project by utilizing 106 tons of crop residues.
Besides, 84 tons of concentrate feed was
distributed to the farmers for semi-intensive
rearing. About 5,000 rams gained weight through
the nutritional intervention, which enhanced the
profits of more than 200 farmers.

Establishment of slaughter house: One model
slaughter house established at the College of
Veterinary Science, Tirupati campus for reference to
entrepreneurs and officials of the local bodies
increased the awareness among the livestock
farmers on clean meat production.
(iii) Value addition: Technology for the value added

product “smoked mutton hams” was developed
for the utilization of heavy weight rams. In
addition, value added products were developed
from the sheep byproducts like blood, rumen,
bones, etc. Eighteen awareness workshops/
training programmes were organized covering
various aspects of sheep value chain, which
benefited more than 1,000 stakeholders.

3.4.8.2  A value chain on zona free cloned
embryos for quality animal production from elite
buffaloes and pashmina goats (Lead Center –
NDRI, Karnal):
(i) Cloned embryo production: The technique

was standardized by developing Hand-Guided-
cloning method in buffaloes and goats. Cloned
embryos from both species are very demanding
in their culture/growth outside the animal body.
Their natural environment created in the
laboratory, where they normally grow, i.e. the
reproductive-tract of a healthy buffaloe, resulted
in optimized embryo-production rate. The freeze-
thaw protocol was standardized, so that the
embryos could be stored for long intervals and/or
remain fit for transporting to long distances.
Several vets and researchers (> 60) were trained
in the project for cloning in goats and buffalos.

Fig. 3.30: Pearl millet (Bajra) and Oat lassi

(iii) Establishment of dairy food processing unit:
A composite dairy food processing unit
established at Amritpur Kalan village in Karnal
district run by a SHG consisting of 14 women
earned R7,000 - 9,000 profit per month per
person. Another unit in Taprana village generated
R4,000 - 4,500 per month per member.

(iv) Promotional activities: Products display in 25
exhibitions across the country and posters
attracted more than 10,000 visitors. Organized
six Entrepreneurship Development Programmes
(EDP) to disseminate the developed
technologies under the project, and transferred
three technologies to the entrepreneurs.

3.4.8 Value chains in livestock

There were three sub-projects under this theme.
One was on sheep for meat production and the other
was on novelty pork products. The third was on
cloning in goat and buffaloes.
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Transfer of cloned embryo to recipient: The
buffalo and goat cloned embryos were
simultaneously transferred to the estrus-
synchronized recipient buffaloes and goats, which
acted like foster mothers and nourished the embryos
to fully developed baby. Ten live-cloned-buffalo-
calves have been produced, and three are surviving
and healthy. One cloned and surviving goat (Noori)
is located at the SUKAST Centre (Fig. 3.31).

 (ii) Establishment of feed mill: A feed mill unit was
established with a milling capacity of 25 q of
compound pig ration feed per day. Pig ration was
formulated for different categories of pigs with 25
per cent replacement of wheat bran with dried
water hyacinth, and the productive, reproductive
and meat quality traits studied.

(iii) Artificial Insemination (AI): The AI technique
was standardized by the NRCP, Guwahati. Boars
of Hampshire, Duroc and Ghongroo were trained
for semen collection over dummy, and the
ejaculates were extended in GEPS extender for
preservation at 13-15°C and the AI was
accomplished within 72 hours of preservation.
Twenty two gilt/sow were artificially inseminated.
Fifty two sows furrowed 384 piglets with an
average litter size 7.38. Ninety pigs were
slaughtered yielding 2,671 kg of fresh pork and
1,216 kg of value added products.

(iv) Establishment of Pig slaughter house and
processing plant: The Department of Food
Safety, Government of Assam issued the license
under the FSSAI to the pig slaughter house and
pork processing plant established. Regular
disposal of slaughter house waste in the Aerobic
Waste Disposal Pond maintained the
environmental and social safeguard in the farm
premises. The CIPHET, Ludhiana successfully
designed and developed three low-cost meat
processing equipment viz., electrical stunner,
meat transport vehicle and sausage stuffer.

(v) Value addition: The processing technologies
for the value-added pork products like “Kharika”
or pork stick (Fig. 3.33), very popular among the
pork consumers of the North-East served as an
appetizer or along with the rice-based main
menu, and pork sausage were developed
imparting ethnic taste and flavour with the
incorporation of fermented bamboo shoot and
bhoot jalakia, an extremely hot local chilli.

Fig. 3.31: Cloned pashmina goat “Noori”

Sex control: Sex control of the progeny through
cloning was indisputable and went as predicted, as
envisaged. Output seems to be normal, but outcome
in terms of copying a normal-bull-calf using somatic-
cells from progeny-tested buffalo-bull has to be
achieved (although birth of live-calf has already been
demonstrated).

3.4.8.3 Avalue chain on novelty pork
products under organized pig farming system
(Lead Center - AAU, Jorhat):
(i) Establishment of pig farm: With a view to

establishing the “Farm to Fork” concept, an
organized pig farm with a floor area of 11,000 sq. ft
was established. The farm produced superior
quality crossbred market ready healthy pigs of
average 70-80 kg live weight in seven months of age
(Fig. 3.32) compared to 40-50 kg in traditional pig
farming.

Fig. 3.32: Cross-bred pig with piglets
Fig. 3.33: Value-added pork products
“Kharika” or pork stick
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3.4.9  Value chains in fisheries

Research work was carried out under this theme
in eight sub-projects on developing value chains in
fresh water (Carps and prawns, murrel) and marine
fishes (Cobia, squid, shell fish, tuna, small pelagics).

3.4.9.1 A value chain on production and value
addition in Indian major carps and prawns (Lead
Center - KVAFSU, Bidar):
(i) Biodegradable artificial substrates:

Biodegradable artificial substrates (AS) acting as
an effective in-situ biofilter reduced the quantity
of accumulated ammonia by oxidation and
increased the carp growth by 30-40 per cent.
Further, increased resistance to A.hydrophila
could be demonstrated in farmers’ fields in terms
of immune response (antibody titer and
expression of immune genes) and protection
upon challenge.

(ii) Farmers’ level monoclonal antibody based
diagnostic kits: Diagnostic kits were developed
against three pathogens A.hydrophila, white
muscle disease virus (WMDV) of prawn and
Aphanomyces invadans of Epizootic Ulterative
Syndrome (EUS). The test kits, simple to use at
farmer level, require only 3-4 minutes for
completion, 100 times sensitive and 20 times
cheaper than I step PCR, and ideal for routine
use (Fig. 3.34).

immune histochemistry and high mucous
antibody titer. The biofilm oral vaccine
technology was transferred to Virbac Animal
Health Care Ltd., Mumbai for further field
evaluation and commercialization.

(iv) Development of vaccine to Lernaea
cyprinacca: The Lernaea species was
confirmed by PCR employing specific primers.
Four enzyme candidates from gut/ gonads were
identified by zymography for preparation of sub-
unit vaccine. Furthermore, most potential
vaccine candidates were identified by de novo
transriptome analysis using RNA transcript from
both adult and larvae of the parasite.

(v) Indian Major Carps: The composition of Indian
Major Carps (IMC) revealed the three species
were lean fish with fat content < 2 per cent, had
higher content of acidic amino acids and lysine,
histidine and arginine in appropriate proportion,
but the n-3 fatty acids were limiting. The shelf-life
of IMC packed in polyurethane boxes under
chilled condition increased by 15 days. The
mince meat without any fins and pin bones was
prepared from IMC. Mince of Catla gave better
product. Proteolysis of IMC meat by papain and
flavorzyme yielded bioactive peptides with good
neutraceutical values. Fractionation of bioactive
peptides by using RP HPLC and gel permeation
chromatography revealed that molecular weight
was in the range of 6,000-400 Da. The bioactive
peptides could exert higher antioxidant activities.
The skin, bones and air bladders were used to
prepare gelatin. Catla skin could yield high
quality of gelatin on a par with mammalian
gelatin. Incorporation of gelatin in the fish mince-
based production could improve the textural
properties. The technology for gelatin production
was transferred to M/s. Millennium Exports Pvt.
Ltd., Chennai.

3.4.9.2  A value chain on murrel production
in Tamil Nadu and Orissa (Lead Center - St.
Xavier’s College, Palayamkottai):
(i) Seed production technology: The HCG was

recommended to stakeholders for upscaling of
murrel (Channa striatus) seed production in their
ponds. A single breeding set of striped murrel
injected with HCG (2000 IU/kg) produced 8,000-
12,000 eggs. A total of 1,07,889 murrel seeds
were produced by the St. Xavier’s College
between 2009 and 2012; the CIFA produced

Fig. 3.34: Diagnostic kits for pathogens

(iii) Standardization of A.hydrophila biofilm oral
vaccine in murrel: Murrel (Channa striatus) as
carniovore fish model, fed with biofilm of
A.hydrophila (1010 cells/fish) for 20 days had high
antibody titer (ELISA) and protection upon
challenge. Furthermore, impact of biofilm oral
vaccine on gut immunity (GALT) in Rohu and
Common Carp could be demonstrated by
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2,63,258 murrel seeds from 2009 to 2013, and
the stakeholders produced 1,10,000 seeds.

(ii) Live feed culture and feed formulation
technology: Rotifers were found to be an
excellent feed for rearing post larvae and fry
especially during the early stages, while the
cladocerens - Moina and Daphnia were
recommended for advanced fry. For mass culture
of cladocerens, chicken manure was
recommended as suitable medium at 700 ppm to
produce 10,000 individuals. Similarly, copepods
and rotifers were produced at 7,000 individuals
and 10,000 individuals in fibre tanks of 10,000
liter capacity. Since there was no readymade
feed for murrel in markets due to their
carnivorous, piscivorous and cannibalistic
behaviour, a diet was prepared.

(iii) Larviculture technology: It was noticed that
cannibalism was reduced at different stages by
providing prey of suitable size to the growing fish.
Incorporation of herbs Phyllanthus niruri,
bacterium Bacillus subtilis, Almond Terminalia
catappa, and Aloe vera in diet resulted in better
growth performance and immune-stimulation in
C. striatus fingerlings.

(iv) Growout culture technology: Fifty two farmers
of Tamil Nadu harvested 27.67 tons of murrel
ranging from 0.1 - 5.0 tons/ha/annum, with a
profit range of R30,000 to 15,00,000/ha/annum in
large-scale murrel farming. The CIFA recorded a
production of 1.0 -2.5 tons/ha/annum, fetching a
profit ranging from R1.25 to 3.12 lakhs/ha/annum.

(v) Murrel filleting technology: Filleting technology
was recommended to fish vendors to supply fillets
to the consumers for preparation of ready-to-eat
and ready-to-cook products. The CARE research
team has filed two patents for Murrel Cookies and
Murrel Dhal Powder (Fig. 3.35).

 (vi) Medicinal value: Murrels are widely preferred
due to their medicinal value. Skin and intestinal
mucus of murrel also exhibited antibacterial
activity. Studies using wistar rats showed faster
wound healing upon topical application of
Channa striatus crude extracts.

3.4.9.3 A value chain on fish production on
fragile agricultural lands and un-utilized agro-
aquatic resources in Konkan region of
Maharashtra (Lead Center – CIFE, Mumbai):
(i) Reclamation of saline land through

aquaculture: A recently abandoned and low
productive (0-15 tons/0.4 ha) sugarcane field
was reclaimed through an innovative integrated
approach using aquaculture and sub-surface
drainage (SSD) system at Malkhed village in
Satara district. Two units of each 4.20 ha with a
0.2 ha pond shared by 10 and 11 farmers were
established during 2010. The ponds received the
SSD water and utilized for carp culture (Fig.
3.36).

Fig. 3.35: Murrel dhal powder

Fig. 3.36: Reclamation of saline land through aquaculture

The productivity of sugarcane increased from
0-15 tons to 42.5, 57.5 and 64.5 tons/0.40 ha,
with a net income of Rs. 85,000, 1,15,000 and
1,29,500 during 2011, 2012 and 2013,
respectively with no additional fertilizer. Fish
production of 750-900 kg/0.2 ha was an added
income.

(ii) Promotion of community activities: A
‘Krushikranti Aquaculture Producer Company’
was registered and SHG as was formed. Nine
farmers of Asta village in Sangli district formed an
NGO and started carp culture in 4 ha area and
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realized 4.2 and 4.7 tons/ha/ annum from the
abandoned sugarcane fields and earned
additional income of R35 to 40/kg.

(iii)  Carp seed production: Carp seed production
was initiated with stocking spawn at Shere and
Gondi villages and demonstrated in stages -
spawn to fry to fingerlings to yearlings. The
corresponding net income obtained was
R10,293/0.10 ha, R89,175/ 0.40 ha, and
R 4,55,538/ha, respectively.

(iv) Productivity enhancement of reservoirs /
irrigation tanks:The College of Fisheries,
Ratnagiri and Vatslya Mandir (NGO), Lanja
mobilized the fishers to undertake fisheries
enhancement programme in selected reservoirs
in Ratnagiri district to enhance the productivity of
reservoirs/ irrigation tanks. The fishers were
registered as SHGs and ‘Navaladevi Aqua Agro
Producer Company’ to carry out this activity.
Nursery and rearing ponds were constructed in
the vicinity of a reservoir and fingerlings of > 10
cm produced were stocked in the reservoirs at
the rate 1,000 / ha. The productivity of reservoirs
was increased from 5.0 to 58-128 kg/ha.

(v) Value addition: Six Women SHGs formed to
develop value-added fish products from
freshwater fish were trained by the College of
Fisheries, Ratnagiri, developed frozen fish
cutlets, shev, kurkure, frozen fish steaks and
minced meat. Ready-to-cook items viz., cutlets
and steaks got immense popularity among the
consumers. The women making cutlets as
household business, earned a net income of
R250-300/kg fish.

(vi) Capacity building: A large number of on-farm
hands-on-attachment training programmes at
the demonstration sites and four training
programmes of one week duration each at the
CIFE, Kakinada Center on carp culture and carp
seed production were arranged along with field
visits. In addition, farmer’s meets and workshops
were also organized along with the Officials of
Line Departments, Financial Institutes, Banks,
etc. The College of Fisheries and Vatslya Mandir
conducted training programmes to fishers and
leasees of reservoirs on fisheries enhancement,
carp seed rearing in the vicinity of reservoirs,
harvesting, cage culture, etc. Women SHGs
were trained in the preparation of value added
freshwater fish products.

3.4.9.4  Export oriented marine value chain
for farmed-seafood production using Cobia
(Rachycentron Candum) through rural
entrepreneurship (Lead Center - TANUVAS,
Chennai):
(i) Seed production: Cobia broodstock feed was

developed and the availability of conditioned
broodstock made the seed production of cobia
round the year possible. The conditioning diet
with cuttle fish or sardines supplemented with
pumpkin (40 mg/kg feed) and mixed with Agar
agar (20 mg/kg feed) fed to cobia adult fishes
(3-4 kg) maintained in sea cages for six months
resulted in ova size of 800 - 900 micron in female
broodstock and condensed milt in male cobia
broodstock weighing 12- 13 kg.

(ii) Induced breeding and spawning: Successful
induced breeding of cobia was achieved first time
in India. Development of broodstock of cobia
(wild-collected) was done in sea cages with
special broodstock feed supplemented with
vitamins, mineral mixture, cod liver oil, krill oil,
etc. The techniques of larviculture, nursery
rearing and grow-out culture of cobia were
developed. Standardization of the techniques of
induced spawning, larviculture, nursery and grow-
out culture of cobia were done. Cobia was bred in
the Recirculation Aquaculture System (RAS) for
the first time in the country. Successful volitional
spawning of cobia in the RAS broodstock holding
cement tanks and off-seasonal spawning of cobia
achieved through thermal regulation in the RAS
for the first time in the country. The F1 generation
cobia was developed into broodstock at the
Mandapam Regional Centre of CMFRI and was
successfully used for breeding and seed
production.

(iii) Pond culture: Land-based captive broodstock
development in pond holding system was
achieved by the CIBA. For the first time, an
attempt was made to study the feasibility of
developing a viable broodstock of Cobia,
Rachycentron canadum, an oceanic species by
stocking them in small pond with seawater 24-32
ppt.  The fishes were stocked at the rate of 1 kg
biomass/cubic meter and fed with forage fishes
like oil sardine, tilapia and occasionally with
squids and crabs ad libitum. Entrepreneurs could
adopt this technology for broodstock development.
Successful pond grow-out culture of cobia with
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positive benefit:cost ratio was achieved by the
Fisheries College and Research Institute (FCRI),
Tuticorin, Tamil Nadu,  with the production of 1 kg
per sq.m at the stocking density of 0.25 fish per
m2 (1fish per 4 sq.m) with an average weight of
4.12 kg in a period of ten months.

(iv) Brackishwater pond culture: Effort made to
grow cobia in brackish water pond where salinity
ranged from 4 to 20 ppt, showed that cobia could
tolerate salinity up to 5 ppt; the growth rate was
found to be satisfactory where the fish attained
an average size of 2.43 kg in 11 months. This
new approach of Cobia farming in brackish water
low saline ponds is a boon to the brackish water
aquaculture as a diversified species for
sustainable farming.

(v) Sea cage culture: Sea cage culture of cobia
with formulated feeds was successfully achieved
by the FC&RI. The cobia seeds were reared in
the concrete tanks up to 150-200 g size for a
period of 2-3 months and then transferred to sea
cages at the rate of 4 per cubic meter. A slow
sinking grouper feed (Uni President) was used.
The feed conversion ratio (FCR) was 1.9.
Production of approximately 8 kg per cubic
meter, with an average weight of 4.5 kg over a
ten month grow-out period was achieved. Sea
cage culture of cobia using trash fish was
successfully achieved by the CMFRI. The
fingerlings were stocked in grow-out cages after
nursery rearing. The fish were fed with trash fish
ad libitum twice a day initially and later once a
day.  The grow-out fishes of cobia could reach an
average weight of 2 to 3 kg in 6 months and 4 to 8
kg in one year of culture period.

(vi) Value addition: The FC&RI developed five
ready-to-eat cobia fish products viz., Canned
cobia, Sous vide cook chilled cobia fish curry, Hot
filled chilled cobia fish curry, Cobia in retort
pouches and Cobia pickle; four ready-to-cook
products viz., Fresh and frozen cobia, Vacuum
and modified atmospheric packaged products,
Cobia macroni and Cobia noodles; and two
products viz., Collagen and Leather were
developed from cobia fish waste.

(vii) Impact: Four Fishermen Societies of coastal
regions were involved in cage farming. Around
50 farmers were interested in starting cobia
culture in ponds. Two rural industries and seven

SHG women in coastal regions were involved in
the value-added products business. The
economic rate of return was above 50 per cent
per household and above 60 per cent for the
society.

3.4.9.5 Utilization strategy for oceanic Squids
in Arabian Sea: A value chain approach (Lead
Center - CMFRI, Cochin):
(i) Modification of squid jigger: A commercial

fishing trawler MV Titanic was modified for
commercial squid jigging operations. Five
mechanical squid jigging machines with pulling
power of 90-100 kg were installed. An accessory
generator and aerial lighting system comprising
18, 1.5 Kw halogen lamps were set for lighting.
The conventional Pablo boats used for pole and
line fishing for skipjack tunas was modified into a
squid fishing boat with lights. The lights were
powered by a 25 KVA petrol start and kerosene
run generator. Four incandescent lights of 500 W
each were used for attracting squids.
Exploratory surveys using the converted squid
jigger MV Titanic and FSI vessel MV Varshini,
undertaken in the oceanic waters from 8°N to
17°N latitudes and 64°E to 76°E longitudes
(Eastern and Central Arabian Sea) during 2010-
13 established that purse seining and gillnetting
with light attraction from the converted 20 m LOA
commercial fishing boats were the most efficient
gears for exploiting oceanic squids in the Arabian
Sea. Three lat/long grids 13°N/71°E, 11°N/72°E
and 10°N/71°E had the maximum biomass of
oceanic squids among the 58 stations covered.
The average biomass was 4.2 t/sq.km and the
maximum was 92.8 t/sq.km.The total biomass
was estimated as 2.52 million tons and the
annual fishable biomass (MSY) was estimated
as 0.63 million tons. Maximum abundances were
related to areas with low SST (28.0-28.6°C), low
chlorophyll (<0.4 mg/m3), lower salinity (30.4-
33.8 PSU), and high pH and dissolved oxygen
values.

(ii) Value addition: Three Individually Quick Frozen
(IQF) ready-to-cook and 3 ready-to-eat products
were developed, branded and test marketed
successfully. A novel squid ink-based sauce was
developed and transferred to a private
entrepreneur under a MOU.
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3.4.9.6 A value chain on high value shellfish
from Mariculture systems (Lead Center - CMFRI,
Cochin):
(i) Production technology: The first Seed

Production Oyster Hatchery and Training Centre
was established in Narakkal along the West
Coast and 75,000 oyster spat and 9,000 avgnos
of cultchless spat of edible oysters were
produced through spat settled on the
polyethylene sheet and the clam shell grits
provided in the tanks; and a remote setting unit
i.e. a seed production unit in a village about 25
km from the hatchery and near to farms was
developed.

(ii) Oyster production:The estimated farmed
production was 4,700 tons during 15th May
onwards up to 30th June 2013 season.

(iii) Depurated oyster production: Modified algal
production systems for larval feed were
developed by the introduction of CO2 gas in the
mass culture systems. A depuration unit with a
capacity of 3,000 oysters per run  developed was
operated by farmers supplying to high end
restaurants in Kochi city @ 500 oysters per
week. An oyster depuration display unit (DDU)
was designed, fabricated and utilized for live
oyster trade in the major high end restaurants in
Kerala enhanced the consumer confidence and
helped farmers to get Rs 10 per oyster.

(iv) Drudgery reduction: An automated heat
shucking unit was designed, fabricated and
tested shucked 500 oysters per 3 minutes and
reduced the drudgery of women farmers during
post-harvest processing and also assured grit
free high quality oysters.

(v) Value-added products: Of the eight products
developed by the NIFPHATT, three were
selected for large-scale production based on the
consumer preference survey. The products were
given a trade name ‘’MUZURIS’’ based on
historic significance of the farm location, and the
products were packed in a professionally
designed packets with information on nutritional
facts and sample recipes in the cover.

(vi) Nectar utilisation technology: Based upon this
technology developed under the project, two
ready-to-eat oyster products were developed
from Oyster Nectar viz., Frozen Oyster Soup and
Frozen Oyster Rasam (Fig. 3.37). Oyster Nectar,
which is lost in traditional method of heat

shucking has high nutritive value and constitutes
30 per cent of its weight. It also gave a secondary
source of earning to the fisher man.

 Fig. 3.37: Ready-to-eat oyster products

(vii) Technology commercialization: The Quilon
Social Service Society (QSSS), a Kollam based
private NGO,  has adopted the oyster processing
technologies developed under the NAIP scheme
on high-value shellfish for processing yellow foot
clam (Paphiamalabarica).

(viii) Promotional activities: Three audio-visual
products viz. one documentary on oyster farming
(20 min duration), oyster cookery show with
traditional and continental products (2 sets of 20
minutes duration) and an advertisement
promoting oyster consumption was prepared
and telecast. A website
(www.oysterandlobster.naip.org.in) was launched.

3.4.9.7  A value chain on oceanic Tuna
fisheries in Lakshadweep Sea (Lead Center -
CMFRI, Cochin):
(i) Awareness on yellowfin tuna fishing: Tuna is

the major exploited fishery resource in the
Lakshadweep Sea. Skipjack tuna (Katsuwonus
pelamis) is the mainly targeted tuna resource.
Introduction of the sub-project increased
awareness on deep sea high value yellowfin tuna
(Thunnus albacares) in the Lakshadweep
Island.

(ii) Introduction of improved fishing method:
Modifications of Pablo boats for tuna longline
fishing operations were carried out to exploit
oceanic tuna and tuna-like fish resources.
Introduction of horizontal pelagic longliners
made diversification from traditional pole and line
fishing to longline fishing. Targeted fishing of high
value yellowfin tuna was another achievement
made under the project.

(iii) Improved masmin production: Improved
masmin production method developed under the
project reduced benzopyrene content and
increased the consumer acceptability. The
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masmin powder could be used as nutritional
supplement in various culinary preparations; it is
convenient to use and is free of carcinogens like
Polyaromatic Hydrocarbons, which is a major
problem with the traditional masmin. Smoked
masmin flakes developed showed higher levels
of PUFA which play a vital role in attracting health
conscious consumers and at the same time
convenient to use. Smoked tuna in oil was
another value-added product developed which
had longer shelf-life and consumer acceptability.

(iv) Value addition: Various value-added products
were developed from tuna meat (tuna kure (Fig.
3.38), tuna burger, tuna roll, tuna papad, tuna
kebab, tuna waffer, tuna soup powder, tuna ball,
and tuna sausage).

A durable, lighter, safe, hygienic, and easy-to-
maintain FRP boat design was introduced for
reservoir fishing. Prototype operation revealed
30 per cent reduction in net setting and hauling
time.

(ii) Online fuel monitoring system: An online fuel
monitoring system was developed for assessing
the fuel consumption of a fishing vessel with
respect to speed and engine rpm. “Speed-Rpm-
Fuel Card” was created using the monitoring
system to train the fishermen to operate fishing
boats optimally to achieve fuel efficiency. This
method was found to reduce fuel consumption by
10 per cent without change in hardware. About
150 fishermen were trained to use this method
for low-energy fishing.

(iii) Standardization of gillnets: Gillnets for five
major species were standardized for optimal
exploitation of reservoir fishes. Use of the
prototype nets improved the earnings of
fishermen by 10-15 per cent without change in
investment pattern. The technology has spread
to five reservoirs in Palakkad district benefiting
182 fishermen.

(iv) Hygienic storage practices: Energy efficient
chill rooms were developed and deployed at
three landing centres at Aroor and
Kaipamangalam to avoid distress sale by
fishermen. Design for a cold chain system with
handling and storage protocol based on sound
Hazar Analysis and Critical Control Points
(HACCP) standards was developed for retailing of
value-added products. This was specially
developed to network small-scale processing
units into a large production-retailing system with
a centralized quality and inventory control using
ICT tools.

(v) Marketing of fresh fish: Appropriate modern
retailing kiosk design and business plan were
developed. Designed, fabricated and deployed
innovative light weight and portable women-
friendly fresh fish vending stations for environment
friendly and hygienic street vending of fresh fish.
Ten model units are now under operation in
Kollam town, Kerala.

(vi) Marketing of value-added products: Trial
marketing of twenty five high end products from
small pelagic fishes (Ready-to-eat & Ready-to-
serve) standardized with appropriate packing for
the premium markets under the brand name

Fig. 3.38: Tuna Kure-value added product from tuna fish

(v) Women empowerment through SHGs: It was
an additional source of income as well as
employment generation.

(vi) Waste utilization: Utilization of wastes into
valuable products as silo fish feed, pig feed and
pet feed was an achievement. Gelatin was yet
another product developed from the tuna skin
waste. These innovated products developed
under the project formed a new source of income
and employment generation and reduced the
pollution due to waste in the Island ecosystem as
well as in fish processing plants.

3.4.9.8 Responsible harvesting and utilization
of selected small pelagics and fresh water fishes: A
value chain approach (Lead Center – CIFT,
Cochin):
(i) Propeller and FRP boat designs: Seven fuel

efficient propeller designs were developed for the
seven existing ring-seiner design groups; and five
fuel efficient propeller designs were developed for
the five existing dol-netter design groups.
Prototype operations revealed fuel saving of 21-
28 per cent for the ring seiner; and 19-23 per cent
for the dol- netter. Designs and production
protocol was commercialized.
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‘FISHMAID’ and ‘DRISH’ through the Kerala
State Coastal Area Development Corporation
(KSCADC) in Kochi has received tremendous
response from 2,917 consumers buying products
worth Rs. 1,47,327. The KSCADC under the
Government of Kerala has signed a consultancy
for R10.0 lakhs to start 100 “FISHMAID” outlets
throughout Kerala under the business model
developed by the project, in which the production
groups of fisher women in coastal villages would
be networked for access to high value markets
(Fig. 3.39). Around 1,200 fisher women would be
benefited from the venture initially.

meat of pelagic and freshwater fishes without pin-
bones for production of value-added products was
developed. The prototype trial revealed that the
cost was 55 per cent less and yields 20 per cent
higher and was successfully transferred in
Ludhiana and 70 farmers were trained. A method
was perfected for concentration and
encapsulation of Omega-3 from sardine and also
for the preparation of fatty acid ethyl esters rich in
n-3 Poly Unsaturated Fatty Acids (PUFA).  An
innovative technology for incorporating PUFA in
poultry feed was developed and a feeding
protocol was established for producing Omega-3
enriched chicken meat and egg and
commercially produced on a trial basis.
Perfected a process of organic manure through
silaging of pelagic and freshwater fish waste and
marketing under a brand name “FERTIFISH”
revealed 42 per cent higher acceptance of the
product.

(viii) IP protection: The project has registered six
Trade Marks for FISHMAID, SEAFRESH,
DRISH, FISHSTIX and FERTIFISH.

(ix) Entrepreneurship development: A unique
entrepreneurship capacity building module was
developed for technology transfer, consumer
preference, managerial and monitoring tools and
skills, packing and storage, sales strategy, etc.
Nine model rural industries managed exclusively
by fisherwomen were established. More than 400
women have already been trained. Seven model
rural units were established, where 75
fisherwomen are gainfully employed. The project
could motivate coastal women to acquire
knowledge on innovative technologies
developed such as Omega 3 enriched poultry
meat and egg, production of hygienically dressed
and packed fresh fish as a convenient product,
high quality packed dried fish, and value added
fish products.

(x) Promotion of rural industry: A rural industry
unit, “SAMRUDHI” for the production of
“SEAFRESH” promoted by the Quilon Social
Service Society was started at Kollam. About 20
women were employed in the unit, and 150 fisher
women were trained. Snacks from reservoir fresh
water fishes were developed and a business
model was demonstrated, and 15 tribal fisher
women were trained in the production and
marketing strategies.  A rural industrial unit was

Fig. 3.39: Ready-to–eat value added product
“FISHMAID”

(vii) Post harvest technology: A hygienic fish drying
system for low- value fishes and the dried fish
products were branded as “DRISH; a plant
designed for the small and medium-scale fish
value addition units with HACCP standards; a
system involving water purification, fly protection,
improved & hygienic hanging lines and handling
protocol to produce better quality dried Bombay-
duck.
A new linkage with NETFISH -wing of Marine
Products Export Development Authority, India
(MPEDA) for scaling up and popularization of
hygienic bulk drying of Bombay-duck was
established. Two commercial-scale hygienic
drying yards at south Gujarat were established.
A powered laminating machine for the production
of laminated Bombay-duck was developed for
premium markets and 270 fishermen were
trained. Appropriate high quality consumer
packing for Bombay-duck and branding
(FISHSTIX) for the up-market consumers was
commercialized. A machine to easily pick the
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established in Chulliyar Dam, Palakkad and an
outlet, “FISHMAGIC” was started in the Palakkad
town, where six tribal fisherwomen were
employed throughout. A rural industry for organic
manure production under the brand name
(FERTIFISH) was established for demonstration,
and one more Model Unit “Jaivasree” was
established at Munamabam, Kerala by a five
women group for organic manure production
under the brand name ‘FERTIFISH’. These units
created employment for 75 fisherwomen. Two
private entrepreneurs have set up commercial
production units of SEAFRESH for hygienic retail
vending of fresh fish at Ernakulam.

3.5  Value chain models

The value chains developed can be broadly
classified into five models with interventions made at
pre-harvest and at post-harvest stages. Attempts
were also made to link the producer with the market.
Model-1 is designed for export promotion, while
Model-2 caters to open market. Model-3 resulted in
value addition adopted by self-help groups and
entrepreneurs. Model-4 aims for value addition and
waste utilization for adoption by self-help groups and
the industry concerned. Model-5 added value with
nutritional security. The five models covering different
sub-projects are shown below.

3.5.1 Model-1

Production Technology => Post-harvest
Technology = >Domestic and Export markets

Coverage: Jasmine flowers, Dry flowers, Mango

and Guava, Marigold product, and Ginger product.

3.5.2 Model-2

Production Technology = > Post-harvest
Technology = >Open market

Coverage: Rice, Minor millets, Bio-pesticide,
Meat, and Pig.

3.5.3 Model-3

Production = >Post-harvest value addition =
>SHGs/ Entrepreneurs/ Open market

Coverage: Maize, Saffron, Potato, Coconut,
Linseed, Biomass, Pashmina, Milk, Major carps,
Small pelagics, Cobia, Tuna fish, Oceanic squids,
Shell fish, and Murrel.

3.5.4 Model-4

Pre-/Post-harvest Technology=>Value added
Products/Processes=>SHGs/ Enterprises/ Industry

Coverage: Small millets, Banana, Agro-forestry,
Protected cultivation, Cashew, Seabuckthorn, Sweet
sorghum, Cotton fibre, Coconut fibre, Natural dyes,
Lac, and Wild honey.

3.5.5 Model-5

Value added Products / Processes = >SHGs/
Food Industry

Coverage: Sorghum, Food grains for
neutraceuticals, Tomato, KKJJ, Custard apple, Dairy
foods, Natural food colourants, By-products of milling
industry, Prosopis juliflora, and Aloevera.

❏❏❏❏❏
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SECTION-4

4.1 Rationale

The performance of agriculture in
transforming the country from subsistence in
the mid-1960s to self-sufficiency during the
1990s is quite remarkable.  However, the
disadvantaged regions did not gain much
from the development efforts in the past and
they continue to draw less attention from the
public institutions than what is due to them.
Malnutrition, in women and children,
continues to be a cause for worry; farms are
shrinking in size; and the natural resources
are depleting and degrading at an alarming
rate. Hence, a balanced regional
development assumes special significance in
the planning and development process. With
this background, component-3 "Research on
Sustainable Rural Livelihood Security
(SRLS)” was included as one of the major
focus areas of the National Agricultural
Innovation Project (NAIP).

4.2 Objectives

The overall aim of the component was to
develop viable, replicable, sustainable and up
scalable livelihood models for the vulnerable
group of rural society living in the
disadvantaged districts. Specific objectives of
the component included the following:
• To improve the livelihood security of the

rural people living in selected
disadvantaged regions through technology-led
innovation systems.

• To build social capital for better ownership and
sustainable model of rural development.

4.3 Sub-components / themes

The Planning Commission has identified 150
disadvantaged districts covering 27 States (Fig. 4.0)
and 13 Agro-climatic Zones of the country. Out of the
150 districts, 91 were covered under this component
of the NAIP.

Thirty three sub-projects were approved and
funded for implementation in the selected districts.

Besides, three more sub-projects funded by the
Global Environment Facility (GEF) were implemented
in 11 districts (Annexure 10).

4.4 Innovative features of the approach followed

Component 3 was conceived to meet the
challenges of providing livelihood and nutritional
security to the poor people in the backward regions of
the country with the following innovative features:

4.4.1 Consortia approach

The 33 sub-projects were approved and
implemented in consortium mode. The partners were

Fig. 4.0: Map of disadvantaged districts in India
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39 ICAR institutions, 43 SAUs, 66 Non-Government
Organizations (NGO) and 35 others including General
Universities, Indian Institute of Technology, State and
Central Government Organisations and International
Organizations in India. The International
Organizations were also partly supported by the
International Fund for Agricultural Development
(IFAD). The major technological backstopping was
provided by the scientists from the ICAR Institutes
and SAUs while the NGOs provided support in social
mobilization, implementation of project activities etc.

4.4.2 Social inclusion

The component involved the participation of
landless, small and marginal farmers, rural women,
Scheduled Castes (SC) and Schedule Tribes (ST).
The sub-projects covered 20 districts with a tribal
population of more than 50 per cent, and another 14
districts with 25 - 50 per cent tribal population.

4.4.3 Institution building

The sub-projects were planned in a participatory
mode, where all the beneficiary famers were involved
at every stage of planning and implementation. For
effective implementation, the following institutional
arrangements were evolved:
• Village Level Committees;
• Cluster Level Committees;
• Self Help Groups (SHGs)/ Commodity Interest

Groups(CIGs);
• Farmer Business Group (FBG); and
• Agricultural Producer Companies (APCs).

For the purpose of implementation, the target
districts were divided into clusters consisting of
contiguous villages. The identification of
beneficiaries, interventions selection and service
delivery was done through these committees
ensuring transparency and post-project sustainability.
A number of SHGs and CIGs were also formed to
facilitate procurement of the inputs, marketing,
sharing the benefits, etc. In all, 3,113 SHGs and seven
APCs were formed.

4.5 Baseline survey

Every consortium conducted the baseline survey
to determine the pre-intervention status by covering15
per cent of the target families. Structured format
developed by the respective consortium and vetted by

the M&E Consultant was used to collect the desired
information through Rapid Rural Appraisals (RRA) and
Participatory Rural Appraisals (PRA) and personnel
discussion with the participatory farm families.

4.6 Salient achievements

Major interventions undertaken by the Consortia
have been grouped under the following heads:
• Natural resource management;
• Crop interventions;
• Horticultural interventions;
• Livestock including cattle, goat, pig, sheep, and

poultry;
• Aquaculture;
• Mechanization and value addition;
• Other income generating activities;
• Development of value chain approach; and
• Identification of high pay-off interventions.

Salient achievements made by the sub-projects
are highlighted below:

4.6.1 Natural resource management (NRM)

Rapid depletion of water and deterioration of soil
quality were the two serious concerns. Hence, the
NRM-based interventions included rain water
harvesting, improving water use efficiency, integrated
nutrient management (INM), vermicomposting and
application of Farm Yard Manure (FYM), etc. Land
shaping and bunding, conservation agriculture for
irrigated and rainfed farming, management of
degraded/ problematic soil, etc. were also
demonstrated. A brief summary of the efforts made on
construction of water harvesting structures and their
efficient use is given below:

4.6.1.1 Ramakant
nadi kund: During the
summer season when
there is no flow of water
in the river, the farmers
used to dig pits in the
sand and lift water
through pump sets for
irrigation of Rabi crops
in Dumka and Jamtara
districts of Jharkhand.
Removal of sand, every
time, to save the foot valve from getting clogged is a

Fig. 4.1: Ramakant nadi kund



COMPONENT 3

79

labour-intensive operation. “Ramakant nadi kund”, a
circular structure of iron, was designed and
constructed with both the ends open. Some holes
were made on its sides and it was sunken in the sand
in such a way that only 20-25 inches of it remained
above the ground (Fig. 4.1). When the water
accumulated in the kund, it was pumped for irrigation.
There was no need to remove sand every time and
thereby saving labour. This unit was cost effective
(s2,600), portable and accepted by the farmers.

4.6.1.2 Pitcher irrigation: This method was
demonstrated in orchards for judicious use of water.
The earthen pots, having a small hole at the bottom
with a small thread, were sunken near the root of the
plant in the orchard. The pot was filled with water and
its mouth was covered to minimize the evaporation
loss. The water dropped very slowly and irrigated the
plant regularly.  A pot of 5-6 litre capacity could provide
irrigation to the plant for 6-7 days, thereby saving lot of
water.

4.6.1.3 Sustainable use of groundwater
through community and pipeline networking:This
intervention was undertaken in Ibrahimpur cluster,
District Ranga Reddy one of the driest regions of
Telengana. An area of 45 acres owned by 18
individual tribal farmers and seven borewells was
developed through net working of these wells and
making water available to non bore well owner also,
leading to sharing of groundwater among all the
farmers for protective irrigation during Kharif and Rabi
seasons with a common understanding of not growing
high water demanding crops during Rabi . The annual
family income of the farmers owning the bore wells
increased from s17,572 (before water sharing) to
25,814 (after water sharing) per acre, while that of
farmers without bore wells increased from s6,818 to
22,364 per acre before and after sharing of water,
respectively.

4.6.1.4 Recharging of open wells and
rainwater harvesting through farm ponds: Keeping
in view the large number of defunct wells a massive
campaign was undertaken to recharge the open wells
in the Duphad cluster of Nalgonda District
(Telangana). Over 30 of the 45 defunct wells were
recharged by diverting the runoff through a PVC duct
to the open wells (Fig. 4.2). The area under protective
irrigation increased from 4 ha to 26 ha.

Fig. 4.2: Rainwater harvesting and recharging
of wells

4.6.1.5 Contour trenching: Contour trenches,
introduced in the Karwadi-Nandapur watershed in
Nanded district, helped rainwater harvesting,
increasing the groundwater table from 3.35 m in 2009-
11 to 0.60 m in 2010-11. The deposition of soil in
contour trenches and other structures was recorded
as 4868.95 tons which otherwise would have lost. The
reduction in runoff was 36.14% of the total rainfall
received during the year 2010-11.

Increase in productivity of crops grown in Kharif,
Rabi and summer seasons was observed due to soil
and water conservation measures and crop
production technologies. Increase in the area under
Rabi crops increased due to ground water availability
and the cropping intensity increased by 29 per cent.

4.6.1.6 Use of HDPE pipes: MPUAT, Udaipur
provided 4.75 lakh meters HDPE quick connect pipes
to 4,471 families for the conservation of precious
irrigation water. This intervention increased the
irrigated area by 916 ha in addition to increase in the
cropping intensity. An arrangement was devised to
share the pipes for carrying water to the fields of all
participants.

4.6.1.7 Micro- irrigation system (MIS): This
intervention was promoted in the operational areas of
the project in Gujarat, (Fig. 4.3). It increased the area
under irrigation from 17.80 to 159.41 ha, and also
decreased the cost of labour/ha varying from s300 to
350 and s1,050 to 1,400 in the case of sprinkler and
drip irrigation systems, respectively. Since the net
benefit/farmer/ha was comparatively more, in drip
system it was recommended to popularize this
system of irrigation by the extension agencies.
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• Construction of open dug-wells to collect and
recycle water lost by percolation to underground
which  remained filled up to rice harvest and
supplied water to Rabi crops and vegetables; and

• Construction of mid-land OFRs and dug-out
ditches in lowlands also tap shallow
groundwater, which remained filled up to rice
harvest and served Rabi crops and vegetables.
Hundred and eighty four soil conservation and
rainwater harvesting structures were constructed
in the Bastar region, benefiting 390 ha area and
helped 658 farmers in ground water recharge
ensuring an additional income of R6,000-10,000
per family.

4.6.1.10 Indigenous drip system in Badi for
vegetable cultivation: A low-cost indigenous gravity
operated drip system in badi farming condition was
developed (Fig. 4.5) which received wide acceptance
among farmers.The impact of the system was as
follows:
• Increased income from s5,000-8,000/annum/

badi/family;
• Saved post-rice crops (vegetables) from water

stress;
• Increased field water use efficiency by 75 to 85 %;
• Saved water (25 to 35%) over flood irrigation; and
• Increased yield (35 to 40%) over flood irrigation.

Fig. 4.3: Drip irrigation intervention in farmers’ field

4.6.1.8 Desilting of water bodies: Desilting of
five water bodies was taken up in backward districts of
Telengana and Andhra Pradesh. Over 1,100 tractor
loads of silt were excavated. The villagers, informed of
the advantages of silt, collected silt on their own and
applied in over 60 acres of their fields. The desilting
created an additional 2,250 cu.m rainwater storage
capacity that raised water table in the bore and open
wells in the vicinity.

4.6.1.9 Rainwater management for drought
alleviation and crop diversification: Integration of
farm pond for water harvesting, stop dams with lift
system, stop dam model with gravity irrigation through
pipes, diversion of seasonal and perennial streams,
concealed lift irrigation model etc. were the successful
interventions introduced in the project area by IGKV,
Raipur. The activities included:
• Collection of runoff rainwater through a

continuous series of ponds, shallow dug wells
and ditches on watershed basis;

• Construction of On Farm Reservoir (OFR) at
higher aspect of the rice landscape, and thus the
rice fields down the slope were continuously
getting seepage from these OFR (Fig. 4.4);

Fig. 4.4: On farm reservoir

Fig. 4.5: Indigenous gravity operated drip systems

4.6.1.11 Water harvesting structures and
conveyance: Interventions viz. Construction of Check
Dams (CD) (Fig. 4.6), Water Harvesting Bunds (WHB)
and use of plastic delivery pipes were tried in
Sonebhadra and Mirzapur districts of Uttar Pradesh
having a large number of perennial rivulets to develop
watershed-based farming system modules. Eight
CDs and 24 WHBs were constructed by the DPAP,
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Department of Soil and Water Conservation, Uttar
Pradesh, accompanied with the 27812 m 2.5" PVC
water delivery pipes and 44 diesel engine pumps have
extended 398.6 ha area under irrigation, benefitting
3,400 farmers. It was also observed that average
water table increased by 1.12 meter and the net
irrigated area increased by 40.3 per cent.

4.6.1.14 Water resource development in the
North West Himalayas: Considering the

Fig. 4.6: Check dams and water harvesting bunds

4.6.1.12 Water resource development in the
North East hilly regions: The ICAR RC for NEH
Region has reported following major natural resource
management activities in the project area of Mon,
Saiha, N. Sikkim, S. G. Hills, Tamenlong, Dhalai and
Tamenlong (Table 4.0).

Activities Achievements

Terracing for land • Terraces were constructed for the improving soil and water conservation for higher
development productivity (Fig. 4.7) in 62 ha area in N. Sikkim, Mon & Saiha. In Mon, the average

productivity of high yielding variety Lampnah and Shahsarang-1 was 3.9 t/ha, as
against 1.2 t/ha with the local variety.

Rehabilitation of Jhum land • Converted 190 ha of Jhum land into silvi-horticultural land use system at Saiha,
Upper Subansiri, Mon and Tamenlong.

Establishment of rainwater • Constructed tanks/tanks with azolla-32 (Fig. 4.8), channels-8 and jalkunds-57 for the
harvesting structures cultivation of off-season vegetables in Mon, Saiha, N. Sikkim, S.G. Hills & Tamenlong.

• A simple, transportable and low-cost modified Thai Jar structure was constructed to
store water for use during the off-season to grow vegetables, etc. (Fig. 4.9).

Table 4.0: Water resource development in the NEH region

Fig. 4.8: Tanks for azolla
culture

Fig. 4.9: Thai Jar for
water storage

Fig.4.7: Soil and water conservation through
terrace – before and after

Fig. 4.10: Drip irrigation with mulch

4.6.1.13 Micro irrigation with crop residue
mulch: The farmers in the Mewat area were
motivated to shift from flood irrigation to micro
irrigation system combined with mulching to improve
the water use efficiency, reduce the cost and intensive
agriculture by growing vegetables like tomato (Fig.
4.10). The micro irrigation system with mulch reduced
the water requirement to 1/8th of furrow irrigation with
mulch.
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predominance of rained agriculture (85%), 197 water
harvesting structures with varying sizes (25 to 100
cu.m) were made. Two masonry tanks equipped with
drip irrigation systems were constructed at the head
of the cultivable lands in the Hadiyagaon cluster of
Champawat district for vegetable cultivation. Twelve
ha covered under the micro irrigation system, resulted
in increased (220%) crop production, and 26.7 ha
were covered under fodder crops. Other water
management activities introduced in the project area
are highlighted below.
(i) In-situ moisture conservation techniques:

Under medium rainfall, dissected topography
and very steep sloping terrain (28 to 54 %) areas
staggered contour trenches were constructed in
16 ha and 6 ha non-arable areas in Jamnikhal and
Hadiyagaon clusters respectively.

(ii) Drainage line treatment: Check dams were
constructed in Hadiyagaon and Jamnikhal
clusters to address the problem of declining
water yield of streams owing to erratic rainfall
and the run off away downstream without
infiltration to recharge the streams. A cut-off wall
equipped with intake well was constructed in
Hadiyagaon cluster and the water collected at
the structure was conveyed by a small channel
(Guhl) constructed under the MGNREGA.

4.6.1.15 Land and soil management: Soil
analysis for macro and micro nutrients were done and
need-based fertilizer application was recommended.
Application of bio fertilizers was promoted through
enhanced use of compost, vermicompost, azolla, etc.
Some of the major efforts made on soil management
are as follows:
(i) Land shaping and terrace riser protection:

Breaching of terrace is a common phenomenon
in the rainy season in both the clusters, which
aggravates the soil erosion. Practicing terrace
agriculture on very high steep slope (>30%), an
intervention, i.e. stone riser, demonstrated on
the farmer’s field in the Jamnikhal and
Hadiyagaon clusters to overcome the breaching of
terrace risers, increased the productivity by 20-30%.

(ii) Vegetative conservation measures: Vegetative
barrier (Napier grass) was introduced in the
Hadiyagaon and Jamnikhal clusters during 2008-
10 in order to minimize the effect of raindrop and
sheet erosion. Cuttings and clumps of Napier
grass was planted along the shoulder bund of the
terraces and on the risers, too.

(iii) Management of salt affected soils: Reclamation
of salt-affected soil was the key intervention
demonstrated in the Muzaffarpur district of Bihar.
Hundred and eight ha salt-affected soil was
reclaimed by the application of Gypsum @ 4-8 t/
ha along with some organic amendments like
daincha as green manure @ 20 kg/ha and its
incorporation at 45-50 DAS prior to rice
cultivation. This increased the productivity of rice
and wheat by 22.2 to 27.8 per cent, besides
improving the soil health by bringing down the pH
from 8.3-9.2 to 8.1-8.4 and EC from 2.3-5.8 to
1.8-4.1 dSm-1 (Fig. 4.11).

Fig. 4.11: Management of salt affected soils

(iv) CSR-BIO – A boon to commercial crops in
sodic soils: Endophytes from the rhizosphere of
grasses at pH 9.8-10.4 were isolated and
evaluated for their salt tolerance, nutrient uptake
and resistance against soil-borne diseases. Two
isolates of Bacillus viz., B. pumilus and B.
subtitis and one isolate of Trichoderma
harzianum showed promising results. While the
Bacillus spp. increased the nutrient uptake by
the plants (21-34%), the Trichoderma spp.
controlled the soil borne diseases. The K uptake
by plants was higher than Na and thus, impact of
sodicity on the plant was negligible. The large-
scale validation and interventions on various
crops showed 10-24 per cent higher yield, no wilt
and controlled the false smut in paddy. A very low-
cost patented common media developed by
using the naturally and commonly available
waste by-products, besides supporting the
growth of Bacillus and Trichoderma
simultaneously, became a rich source of
nutrients for foliar spray.
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(v) Reducing soil erosion through bamboo
plantation: CSAUAT, Kanpur planted bamboo
successfully above the stream and on steep
slopes to control soil erosion and also planted
28,500 bamboo seedlings along the river bank
and in wasteland for soil and water conservation
and for entrepreneurship development.

vi) Zero tillage: The technique was demonstrated
in wheat, gram, pearl millet, and cluster bean in
750 ha in Mewat district (Fig. 4.12). An additional
income of s15,590 per acre was reported due to
reduced tillage requirement and timely sowing
resulting in higher yield and lesser water
requirement. UBKV, Coochbehar reported that
Zero tillage was successfully demonstrated in
wheat and lentil with benefit cost ratio of 1.96:1 in
three backward districts of North Bengal. Zero
tillage in mustard was demonstrated in 480 ha in
NE area with an annual saving of 5,000 litres of
diesel (from 96 ha), and reduced pollution.
Income from zero tillage in mustard was
estimated at s16,570/ha, as compared to the
pre-intervention income of R8,500/- only. The
technique was successfully demonstrated in 76
ha for wheat in Muzaffarpur and Sheohar districts
of Bihar, and in 361.5 ha for rapeseed (M-27) in
the NEH region.

a group of landless women (Fig. 4.13). Nearly 102 tons
of vermicompost was produced and sold generated an
income of over s6 lakhs and 3000 mandays of work.

Fig. 4.12: Intervention through zero tillage

(vii) Vermicompost and community-based
vermicompost units: Farm wastes were utilized
to produce vermicompost through well-conceived
training programmes. A total of 7,356
vermicompost units constructed with an annual
production capacity of 15,500 tons replacing
1,127 tons of urea over an area of 22,545 ha,
increased productivity, improved soil health, etc.

Community vermicomposting was promoted in
Kadapa district of Andhra Pradesh as an enterprise by

Fig. 4.13: Cottage-scale vermicompost unit

Cottage-scale vermicompost production was
taken up as one of the important backyard-based
women group-focused income generating activity at
the operational clusters in North Bengal. It could
ensure steady recycling of the bulk bio-input in the local
homestead horticultural production environment. The
economic analysis indicated that both total production
as well as net return from the vermicompost
production has steadily increased over the years.
During 2008-09, the production was 25.08 tons from
10 units and the net return was s7,524/unit, which
increased to 124.57 tons from 50 units and a net
return of s9,342/unit during 2013-14.

A community biogas-cum-vermicompost unit
was constructed and demonstrated in the Nalgonda
district through convergence with the Non-
Conventional Energy Development Corporation of
Andhra Pradesh (NEDCAP) as a model for solving
the rural energy problems and generating
employment (Fig. 4.14). A large biogas unit of 85
cu.m capacity, required about 950 kg of dung every

Fig. 4.14: Community biogas plant unit
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day to produce about 50 cu m of gas to support 50
households. The excess gas was used for running a
15 kva generator for two hours a day enough to
energize the pumps used for lifting, storing and
supplying drinking water to the community.

The slurry available @ 5 tons/week was used for
large-scale vermicomposting along with weed
biomass and crop residue turned into three tons of
excellent vermicompost after 40-45 days and was
sold to vegetable cultivators.

A system was put in place to collect 35 kg of
dung/family/ day and feed to the biogas unit. Each
household was to pay a minimum monthly
contribution towards the maintenance and repair. A
user group was formed to take care of the operation
and maintenance. Two persons were engaged on
wage basis for assisting the user group in collecting
the dung, feeding the biogas and vermicompost
units.

Another community biogas-cum-vermicompost
unit was developed as a model for offering solution to
the rural energy problems at Bastar through
convergence with the Office of the Jilla Panchayat,
Government of Chhattisgarh (Fig. 4.15). This unique
model was replicated in 12 villages to adopt on a
community basis required about 750 kg of dung
every day to produce 35 cu m of gas for 30
households. The slurry from the unit @2-3 tons/
week, after 35-40 days, turned into 1.5-2.0 tons of
vermicompost. The model recycles the waste and
saves fuel wood contributing to save carbon
emissions.

mounted on the top of the digester to store the bio
gas. It has two layers, the outer layer made up of
PVC and the inner layer made up of rubber or
HDPE. Gas valves and safety valves have been
provided for secured operation. Rubber balloons
coated with polypropylene and having a safety
valve, inlet and out let could also be used as gas
holder. It could be hung on the wall or roof of the
house.

4.6.2 Crop interventions

Agriculture continues to be the major source of
livelihood in these backward districts. However, the
crop productivity and income were low as observed
from base line surveys. Therefore, major effort was on
identification and introduction of suitable crop
varieties with location-specific management
practices, and diversification to vegetable and other
cash crops for realizing better remuneration. Nutri-
gardens were established across the clusters to
improve the nutritional security amongst the farmers’
families. Some of the major crop interventions
introduced included:
• Introduction of improved varieties;
• Intercropping;
• Crop diversification; and
• Seed production.

Major achievements made in crop production are
highlighted below.

4.6.2.1 Maize
(i) Utilization of upland fallows for maize

cultivation in Bastar: The uplands in Bastar
cover about 55 per cent of the cultivated area
with limited cultivation of upland rice, millets and
niger. Most of the uplands are left fallow. The

Fig. 4.15: Community vermicompost  unit

(ix) Low-cost Gobar (balloon) gas: Smokeless
Gobar (Balloon) gas was promoted to replace the
local Chullah in the Gondia district of
Maharashtra. The dome shaped gas holder was Fig. 4.16. Maize cultivation in Bastar
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technology of rainfed upland maize cultivation
comprising the use of improved varieties,
balanced fertilizer application and sowing in lines
demonstrated (Fig. 4.16), resulted in an average
yield of 3.5-4.5 t/ha. The technology has spread
in the neighboring 15-20 villages covering an
area of approximately 500-550 ha. The
demonstrations were shown to farmers from all
the blocks covering Bastar, Dantewada,
Narayanpur and Bijapur districts through linkage
with the ATMA.

(ii) Introduction of hybrid maize in Rajasthan:
MPUAT, Udaipur focused on enhancing the
productivity of existing major crops with
emphasis on replacing the local cultivars with
HYVs (High Yield Varieties) and hybrids. The
consortium introduced hybrid maize in 6,945 ha
through 30,570 demonstrations. Average yield
under the demonstration plots was 33.26 q/ha
against 14.67 q/ha for the traditional varieties,
showing 97.6 per cent increase in the yield. The
demonstrations gave an additional production of
12,981 tons of maize with an economic benefit of
s14.28 crores. Spurred by the success, the
Government of Rajasthan launched the Golden
Rays Programme and provided hybrid maize
seed to eight lakh tribal farmers improving the
crop yield (69%), income (104.6%) and arresting
the migration.

(iii) Intercropping in maize in Jharkhand: Maize
and pigeon pea are the major crops cultivated in
Pakur and Sahebganj but as monocropping.
Gramin Vikas Trust (GVT), Ranchi motivated the
farmers to go for intercropping. After this
intervention, the farmers gained profit, became
well aware of the intercropping system and
appreciated the innovation.

(iv) Maize-based intercropping in Jhabua and
Dhar: The prevalent maize crop was tested as
intercrop with soybean, black gram, green gram,
pigeon pea and cotton under the improved crop
production technology in Jhabua and Dhar
districts of Madhya Pradesh. The interventions
included improved variety, IPNM and IPM for
enhancing the livelihood by increasing the
production and productivity. The results of
intercropping viz., maize + soybean, maize +
pigeon pea and maize + cotton showed
encouraging results and were continued.
The area under maize + cotton, maize + pigeon

pea and maize + soybean has sharply increased
from 27, 9 and 26 ha to 106, 86 and 198 ha,
respectively. The average net income under the
maize + cotton and maize + pigeon pea
intercropping systems was increased by Rs.
7,635/ha, while in the case of soybean + maize
intercropping an average increase of s3,580/ha
was recorded (Fig. 4.17).

Fig. 4.17: Maize based intercropping

(v) Effect of intercropping on fodder yield and
quality of maize in Siaha (Mizoram): Though
maize possesses most of the characteristics of
an ideal type of forage plant and has the potential
to supply large amounts of energy-rich forage,
the protein content is low. Hence, intercropping
of maize with common bean, turmeric and roselle
was advocated. The intercropping of maize with
common bean showed better dry matter yield,
high crude protein content, reduced Neutral
Detergent Fiber (NDF) and Acid Detergent Fiber
(ADF) content and better harvest index, thereby
indicating a better cereal-pulse crop mixture in
improving the forage quality and maize yield.

(vi) Maize cultivation in Jhum land (Mon,
Nagaland): Maize is commonly grown as mixed
crop in the Jhum field and is one of the staple
foods. However, the production was very low and
took long time (6 months) to come to harvest.
Hence, a short duration maize crop (All Rounder)
was introduced. The shelling of maize by hand
was time consuming and strenuous to the
women. Manual sheller and powered maize
grinder were provided which benefited the
villagers as a whole. This has enhanced the
production of maize used as food and feed.

(vii) Promotion of HYVs and Hybrids: The SDAU,
Sardar Krushinagar promoted the use of HYVs of
various crops in Banaskantha, Dahod and Dangs
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districts of Gujarat. The introduction of HYV of
maize increased the income by 67.21 and 55.70
per cent in the Banaskantha and Dahod districts,
respectively. The introduction of maize hybrids
GM-6 and Ashoka-28 in the backward districts of
Tikamgarh, Chhatarpur, Betul, and Mandla in
Madhya Pradesh by the JNKVV, Jabalpur
increased the yield by 35 per cent.

4.6.2.2 Rice
(i) SRI method in West Bengal: In drought-prone

Purulia District of West Bengal, SRI method of
paddy cultivation was demonstrated, in the Arita
village to improve the productivity of rice, by the
BCKV, Kalyani (Fig. 4.18). Seeds of Lolat and
Gontra Bidhan 1 @ 600 gm/bigha (0.13 ha) were
given to 180 rice farmers in 30 ha area. More than
85 per cent farmers were satisfied with the
method due to the increase in productivity.
Against an initial average productivity of 2t/ha the
average productivity increased to 5 t/ha and
income by s15,712/ha/year.

total number of beneficiaries was 2,500 and the
level of adoption in the cluster villages was 75 per
cent. The net return was s44,754/ha, with a
benefit-cost ratio of 3:1.

(iii) Promotion of HYV of rice: ICAR RC for NEH
Region, Barapani covered an area of 424 ha
under HYV rice involving 1,776 beneficiaries and
achieving a net income of s23,000/ha/year. The
average productivity of HYV was 3.8 t/ha as
against 2.4 t/ha with local variety. One hundred
and seventy two terraces were constructed with
a net cultivable area of 4.9 ha. The average
productivity of local variety in the Mon district was
2.1 t/ha and after the introduction of Naveen
variety in SRI, it has increased to 3.7 t/ha. In the
South Garo Hills, the average and the highest
yields with Ranjit variety were 48 q/ha and 56q/
ha, respectively.

(iv) Restoring paddy cultivation in Wayanad
district of Kerala: Wayanad once had about
30,000 hectares of paddy cultivation which came
down to 12,000 hectares. The remaining area
has been substituted by banana or arecanut or
other non-farm activities resulting in ecological
and social problems. Farmers gave up rice
cultivation because of low profitability, high
labour cost and low productivity. Systematic
efforts for reviving paddy were taken up as a part
of this project (Fig. 4.20). The major interventions
introduced were:

• Popularizing soil test-based INM;
• Cultivation of vegetables, pulses and oilseeds in

paddy fallows;
• Screening of varieties for disease and pest

resistance/tolerance and also to grain shedding;
• Introduction of bio-control measures to reduce

the harmful effects of pesticide and cost of
cultivation; and

• Mechanization of farm operations.

Fig. 4.18: System of Rice Intensification (SR) in
West Bengal

(ii) Dry line sowing technology: Dry line sowing of
paddy by tractor drawn seed-cum-fertilizer drill
with post-emergence application of herbicide in
Vindhyan region of Uttar Pradesh (Fig. 4.19) gave
a consistent yield ranging from 40-50 q/ha.  The

Fig. 4.19: Dry line sowing of paddy Fig. 4.20: Restoring paddy cultivation in Wayanad
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Nine hundred and eighty five families covering an
area of 390 ha were benefitted. Soil-test based
fertilizer application along with blast resistant,
non-shedding variety- Athira (PTB 52) provided 16
per cent increase in productivity that helped to
protect and restore the paddy areas declining
steadily over time all over the state.

(v) Change in cropping pattern: The sub-project
introduced new variety of crops like rice, maize,
arhar (pigeon pea), kulthi (horse gram), wheat,
mustard, linseed, lentil, and gram (chick pea) to
enhance the productivity of selected villages in
the project area. About 1240 farmers covering
3,789.4 ha were involved in the endeavour to
change cropping pattern.
Through this intervention, the productivity of
crops has increased from 13 to 32 per cent.
Approximately, each farmer gained an additional
income of s1,800/ha from wheat, s20,640/ha
from SRI paddy, s13,120/ha from maize, s280/
ha from mustard, s1,800/ha from pigeon pea, and
s3,550 from chickpea cultivation. Training was
provided in crop cultivation and other allied
activities like animal husbandry and food
processing and 3, 682 farmers got benefited.

(vi) Advancing rice nursery establishment using
community approach: In the rainfed backward
districts of Maharashtra, establishment of paddy
nursery in June as against the current practice of
seeding in July or waiting till adequate onset of
the monsoon was the major intervention
introduced by the NBSS&LUP, Nagpur to utilize
the rainwater optimally.
Community nursery was raised in each village to
overcome challenges thrown by the late onset of
monsoon, utilizing lone tube well in each village.
The results of interventions indicated substantial
increase in paddy yield. The yield advantage
ranged from 56 to 112 per cent. The seed cost of
paddy was reduced significantly by s2,000/ha.

4.6.2.3 Pulses and oilseeds
(i) Transplanting of redgram in Bidar: Cultivation

of an improved variety of Redgram (BSMR-736)
with transplanting and dibbling was introduced in
310 ha by the UAS, Raichur in Bidar district.  The
average yield under the transplanting technology
was 40 q/ha (irrigated) and 22.5 q/ha (rainfed), as
against an average yield of 20q /ha and 8.42 q/ha,
respectively under the conventional dribbling
method (Fig. 4.21). The estimated income under

rainfed and irrigated conditions was s66,125 and
s1,28,625 per hectare, respectively. This
innovative technology has now spread to an
estimated 700 ha area in Bidar and more than
3,000 ha in the neighbouring districts. This has
also led to setting up of new redgram processing
units in the area.

Fig. 4.21: Transplanted redgram in Bidar

(ii) Varietal replacement in pulses: This
intervention introduced by the UBKV,
Coochbehar in Uttar & Dakshin Dinajpur, Malda
and Murshidabad districts of West Bengal,
produced good results in terms of yield and
income to the farmers. The green gram
productivity increased from 0.56 to 0.875 t/ha,
with an enhanced income of s20,475/ha from an
area of 21.38 ha. The blackgram grown in an
area of 10.28 ha resulted in an enhanced income
of s17,500/ha and productivity improvement
from 0.4 to 0.75 t/ha. In the case of lentil, the
farmers encashed s18,000/ha more when
cultivated in an area of 9.36 ha, with productivity
increase from 0.95 to 1.25 t/ha.
The seed replacement intervention introduced by
the JNKVV, Jabalpur in soybean with hybrid
varieties JS 93-05, 97-52 and JS-335 increased
the yield by 25 per cent (baseline yield 8-10 q/ha)
in Tikamgarh, Chhatarpur, Betul and Mandla
districts of Madhya Pradesh.

(iii) Area expansion under legumes: In the
disadvantaged districts of Hardoi and Fatehpur,
the area under legume cultivation was almost nil,
which has now grown to 234 ha by the
promotional efforts made by the CSAUAT,
Kanpur. Procurement, processing and marketing
activities were introduced to 65 households,
which generated an annual income of s15,000 to
each family. Due to assured availability of seed,
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the farmers who were not growing cash crops like
sesamum (til) earlier have now started growing
the crop successfully in the project area.

(iv) Improvement in nutrition: Increased pulses
production due to the intervention of BHU,
Varanasi resulted in the improvement of nutrition
through increased consumption of pulses (from
25 to 33.3 g/day/person) in Vindhyan region of
Uttar Pradesh. Similarly, pigeonpea cultivation in
the backward districts of Jharkhand covering an
area of 40 ha benefitted 212 people with a yield
of 13 q/ha. The income of each beneficiary was
improved by s9,811/annum.

(v) Productivity enhancement through crop
diversification, IPNM, IWM, IPM techniques
and intercropping: Maize-based monocropping
was predominant in the project area of Dhar and
Jhabua districts of Madhya Pradesh with low
yield and income. Pigeonpea, greengram and
blackgram were mainly grown as intercrops with
maize. Crop diversification, involving soybean,
maize, wheat, gram, mustard, cotton,
blackgram, and pigeonpea was promoted to
increase the productivity, cropping intensity and
income per unit area. The interventions like
improved varieties; use of quality seed; IPNM,
IWM and IPM techniques; intercropping and
capacity building were demonstrated. Six
hundred and nineteen ha was covered in 1,651
farmers’ fields. Improvement in the productivity of
various crops resulted from these interventions
over the baseline yields ranged from 37 to 60%.

(vi) Zero tillage: The zero tillage practice covering
an area of 128 ha for M-27(hybrid mustard
variety) was introduced by the ICAR RC for NEH
in the Dhalai and Tamenglong districts to 404
beneficiaries increased the productivity of
mustard to 0.7 t/ha, as against 0.4 t/ha of the
local variety, and the farmers earned a net
income of s7,000/ha/annum.

(vii) Groundnut as a viable second crop in West
Bengal: The introduction of groundnut in the
Kharif season in West Bengal generated good
return at the farmer’s level. The improved
package of practices in Rabi groundnut
increased the production from 2 to 3 t/ha.
Groundnut has become a viable second crop for
the small and marginal farmers. Eight hundred
and two farmers have started cultivating the
Kharif groundnut in 90 ha of land and 2,106

farmers are growing Rabi groundnut in 232 ha.
Similarly, the Kharif groundnut was introduced in
three districts of Orissa, viz., Kandhamal,
Kalahandi and Dhenkanal in place of upland rice
in 49.55 ha involving 421 farm families. The
average yield was 12.36q/ha, with a net return of
s14,040/ha and a B:C ratio of 1.77. It gave an
additional net return of s9,112/ha over their
existing practice of upland rice cultivation.

(viii) Promotion of groundnut in NEH region: The
intervention on groundnut (ICGS 76) in the Dhalai
and Tamenglong districts of NEH region by the
ICAR RC demonstrated to 187 beneficiaries
covering an area of 18.3 ha, yielded 0.84 t/ha, as
against the initial level of 0.3 t/ha. Farmers
earned a net income of s6,000/ha/annum.
Similarly, groundnut was introduced as a new
crop by GVT, Ranchi in 9.3 ha area involving 73
beneficiaries in Sahibganj and Pakur districts of
Jharkhand. It yielded 10 q/ha and increased the
income of farmers by s13,940/ha/annum.

(ix) Multicropping with groundnut: In Chitradurga
district of Karnataka, monocropping was one of
the major constraints in improving the livelihood
of rural households. Hence, multicropping of
groundnut and castor recommended by the UAS,
Bangalore resulted in 16 per cent increase in the
income (s2,240), whereas groundnut with
pigeonpea gave 65 per cent increased income
(s7,350).

(x) Linseed production in Maharashtra: Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, College
of Agriculture (PDKV), Nagpur has developed an
improved production and protection practices for
linseed.  Three hundred farmers in the Yeotmal,
Chandrapur and Gadchiroli districts took up

Fig. 4.22: Improved linseed cultivation - Maharashtra
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linseed cultivation. Key interventions introduced
were the use of recommended varieties of
linseed, proper sowing time and adoption of plant
protection measures (Fig. 4.22). Medium to deep
soil having pH 6.5 to 7.5 was found to be good for
linseed cultivation. Performance of improved
variety of linseed is given in table 4.1.

4.6.3 Organic farming

4.6.3.1 Promotion of organic ginger and turmeric
in the NEH region: Organic ginger and turmeric
were introduced in Odapada and Dhenkanal
Sadar clusters, and the varietial substitution was
undertaken in G. Udayagiri and Khajuripada
clusters. The average yield of ginger was 212 q/
ha leading to a net return of s450000/ha. Under
the leadership of ICAR RC for NEH, Barapani
(Meghalaya), 65 farmers in the Bichhiwara
cluster collectively started organic turmeric
cultivation, and the ITC procured the produce @
s32/kg. Organic farming promoted covered 116
ha involving 196 beneficiaries under ginger
(Baishey) and turmeric (Lakadong) cultivation in
Siaha, North Sikkim, Dhalai, and Tamenglong
districts. The yield of ginger and turmeric was 6.3
t/ha, as against 1.4 t/ha of the local variety. The
beneficiaries earned a net income of s73,000/ha/
annum.

4.6.3.2 Organic farming certification programme:
The programme was implemented with 506
farmers/ beneficiaries in the Wayanad district
who started processing and marketing of
“Organic Products”. The farmers practiced
organic farming in 910.8 acres (185 IC 03
Farmers, 157 IC 02 Farmers and164 IC 01
Farmers); 22 villages were converted to organic
farming; it resulted in the production of 27 tons
vermicompost, 100 litre vermin wash and 30 tons
of fortified compost per year. These activities
enabled the farmers to get premium price for the
organically produced 85.0 tons of ginger (@

40%), 8.3 tons of turmeric (@ 30%), 24.0 tons of
green pepper (@ 40%), 12.3 tons of black pepper
(@ 25-35%) and 74.0 tons of coffee (@ 20-30%).

4.6.4 Horticultural crops

4.6.4.1 Onion cultivation
(i) INM and IPDM in the Onion crop: Sixty two

households were selected for Integrated Nutrient
Management (INM) demonstrations (1 acre) in
the onion crop (Fig. 4.23) in Chitradurga district of
Karnataka. The farmers were provided seeds of
the Arka Kalyan variety of onion and based on
soil test, they were recommended to apply
Sulphur (Gypsum @ 500 kg/ha), Zinc (ZnSO4 @
12.5 kg/ha) and Boron @ 2.5 kg/ha. The
productivity of onion increased by 15 per cent.
With an expenditure of Rs.1, 100/acre, the net
return was s28,110/acre. Thus, the new variety
Arka Kalyan and micro- nutrient application
technologies proved to be technically feasible
and remunerative. It also generated an additional
employment of 15 man-days/ha.

Particulars Baseline Improved Varieties

Practice Use of old varieties with no inputs Use of improved varieties (NL-97 and PKV-NL-
like fertilizer, irrigation, plant protection,etc. 260) and adoption of recommended package of

production and protection practices

Yield 235 kg /ha 820 kg/ha

Table 4.1: Performance of improved linseed varieties in Maharashtra

Fig. 4.23: INM and IPDM in onion - Karnataka

For the sustained activity after the project period,
the following two Onion Growers Associations
were formed:

1. Sri Guruthipperudraswamy Onion Grower
Association-Sanikere, Challakere: It has taken
up onion cultivation in 12 ha area during 2013-14,
and produced 120 -144 tons of onion with INM
and IPDM (Integrated Pest and Disease
Management) practices and realized an income
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Rs.30 lakhs (traditionally, they used to get 7.2-8
tons/ha and realize an amount of s21.6 to 24
lakhs).

2. Onion grower association- Bassappanmalige,
Hiriyur: It has taken up onion cultivation in 60 ha
area during 2013-14 and produced 1,500 tons of
onion with INM and IPDM practices and realized
an income of  .4 crores (traditionally, they used
to get 8 tons/ha and  realize an amount of
R3 crores).

(ii) Crop diversification with onion: This led to a
boon to marginal farmers, who switched over to
onion, for sustainable livelihood. A group of eight
farmers from the Laghadwal village cultivated
commercial onion crop during the summer
season, 2010-11. Two varieties- ‘N-2-4-1 and Agri
Found Light Red’ of onion were cultivated with
recommended technology on 7.2 ha area. The
average productivity of onion was 200.1q/ha, with
a net income of s1,02,765/ ha.

4.6.4.2 Vegetable cultivation in Rajasthan:
Introduction of hybrid vegetable cultivation in four
districts of south Rajasthan, viz., Udaipur, Dungarpur,
Banswara and Sirohi has made significant impact on
livelihood of the families. Number of farmers have
adopted hybrid vegetable cultivation and diversified
their agriculture. The farmers earned maximum
income from okra in the Zaid season, followed by chilli
cultivation. Okra cultivation was taken up in 142 ha
area with 912 families and it paid a dividend of s140
lac (@ 0.98 lakhs/ha). Chilli was taken in 84 ha and on
an average, each family earned s23,000 from 0.2 ha
land. More than 50 per cent families adopted hybrid
tomato cultivation in the Abu Road cluster of Sirohi.
The ITC signed a MoU for the procurement of chilli and
turmeric cultivation in the Banswara and Dungarpur
districts. Seed replacement of vegetables in 217.37
ha area covering 1,884 households resulted in an
enhanced income of s75,000 to 1.5 lakh/ha, with a
total income of s243 lakhs.

4.6.4.3 Vegetable cultivation on the riverbed:
Eleven landless families in the Barabanki and
Raebareli districts were practicing one crop of
vegetables on the river beds and earning s10,000-
15,000 annually (Fig. 4.24). An intervention was made
with varietal improvement, agronomic practices, CSR-
BIO, rural poultry, and diesel engine for irrigation. The
expanded cultivation stretch was more than 8 km,
double crop in a year and the profit was above s1.75

lakhs per family. By 2011 itself, more than 42 families
were earning their livelihood through this intervention.

Fig. 4.24: Vegetable Cultivation

4.6.4.4  Impact of CSR-BIO on increasing the
profitability of horticultural crops: The profitability
of the CSR-BIO formulation in commercial crops like
tomato and banana with its impact on reducing use of
chemical fungicides toxic to the environment was
assessed with adopters and non-adopters in two
major banana and tomato growing areas of the
Barabanki district (Trivediganj and Haidergarh) during
two growing seasons in 2011-12 and 2012-13 (Fig.
4.25). Results showed an overall increase in yield up
to 22.43 and 15.62 per cent and profitability to 20.11
and 17.39 per cent in banana and tomato,
respectively. The use of plant protection chemicals
was 47.33 and 33.36 per cent lower than the non-
adopters.

Fig. 4.25: Application of CSR-BIO formulation
in Banana

The mean banana yield obtained by adopters
was 31.53 kg against 27.27 kg by non-adopters. The
mean expenditure incurred was s0.64 lakhs and
s0.70 lakhs and gross income realized was s2.78
lakhs and s2.36 lakhs per acre, respectively.
Adopters used chemical sprays 7.33 times, while the
non-adopters sprayed 11.07 times.
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In the case of tomato, the adopters obtained a
mean yield of 19.64 tons / acre, while the non-
adopters obtained 16.05 tons / acre. The mean
expenditure incurred in the production was s37,000
among the adopters and s41,000 by non-adopters.
The gross return obtained was s2.21 and s1.84 lakhs
by the adopters and non-adopters, respectively.
On an average, 6.53 sprays were given by the
adopters, while the non-adopters used 12.40 sprays.

4.6.4.5 Multi-tier Horticulture in North Bengal:
Women-led multi-tier horticulture (Fig. 4.26) under the
homestead-based backyard/courtyard/pond dyke
production technology was introduced in North
Bengal. The technology had two core components: i)
a low-cost three-tier scaffold structure for utilization of
the vertical space and ii) round the year growing of
miscellaneous seasonal vegetables. Standardization
of the scaffold structure was done to ensure the
availability of sunshine. At the bottom, crops like chili/
hybrid tomato/ coriander/ green fenugreek/ red
amaranthus, etc. were placed. At tier-1 (i.e. over 4'

technology evoked huge response by registering
444.7 per cent enhancement of area leading to a
commendable 96 per cent per capita increase of
vegetable consumption in daily diet (257g/caput/day).
The other tangible impact was the horizontal spread of
the technology to 10.81 ha through farmer led
extension.

4.6.4.6 Introduction of high value vegetable
cultivation under three-tier system: Three models
were introduced in the backward districts of Bihar by
the ICAR RC for ER at Patna, enabling farmers to
grow three different vegetables on the same piece of
land (Table 4.2). The area under the three-tier system
increased from 72 to 220 ha. The cost-benefit ratio of
the three models was 1:3.78, 1:3.22 and 1:2.53,
respectively.

4.6.4.7 Farmer innovated irrigation technique
for vegetable cultivation: Jhabua district in Madhya
Pradesh with undulating topography, fragmented
holdings, rainfed farming, shallow and eroded soils,
low and stagnant crop productivity and low income is
characterized by monocropping with maize,
blackgram and wheat. An attempt was made to
introduce vegetable cultivation in this district.

Under acute water shortage,
to save the vegetable crops a 35-
year old farmer, Shri Ramesh,
with the advice of project staff,
developed an innovative irrigation
technique using disposed saline
bottles. The farmer purchased 6
kg of disposed saline bottles @
s20/kg. A hole was made at the
top of the bottles for filling water
and the discharge was regulated
by the existing controller in the
glucose regulator system. These
bottles filled with water were hung from top with the
help of a stacked plant (Fig. 4.27), saved the crop from
drought and gave a net profit s15, 200 from 0.1 ha

Fig. 4.26: Multi-tier Horticulture in North Bengal

Table 4.2: Yield and income enhancement under three tier Horticulture system

Model Upper Tier Middle Tier Lower Tier Yield (Q/ha) Income (R/ha)

I. Bitter gourd Cowpea Elephant Upper 273 + Middle 3,60,000
(cv. Palee) (Pusa Komal) foot yam 120 + Lower 350

II. Pointed gourd Okra Cucumber Upper 195 + Middle 2,29,000
(cv. Dandari) (Parbhani Kranti)  (Kareena) 135 + Lower 113

III. Pointed gourd Okra Amaranthus Upper 203 + Middle 2,25,000
(cv. Dandari) (Okra Anamika) 121 + Lower 77

wides caffold), broad leave cucurbitaceous crops like
bottle gourd/cucumber/ash gourd/ ridge gourd, etc.
were grown. At tier-2 (i.e.over 2' wide roof of the
scaffold), short leave vines like bitter gourd/ basella,
etc. were taken. With the average annual cost of
multi-tier in 720 sq. ft area (1 katha) being s446, the

Fig. 4.27: An
innovative irrigation
through used saline
bottles
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land. It showed that a tribal farmer could get about
s1.50 to 1.70 lakhs/ ha in one season of vegetable
cultivation by this new innovative technique.

4.6.4.8 Hybrid vegetable cultivation: One
hundred and twenty five hectares involving 2,100
beneficiaries was brought under hybrid vegetable
cultivation by the ICAR RC for the NEH Region with
vegetables like potato, tomato and cucumber in all the
sites. The average yield of vegetables recorded was
7.0 tons/ha, as compared to 3.0 tons/ha with the local
varieties and the farmers earned a net income of
s 84,000/ha/annum.

4.6.4.9 Livelihood security through
promotion of vegetables and spices cultivation:
Vegetable crops like tomato, ladyfinger, bitter gourd,
sponge gourd, pumpkin and chilli, and spices like
onion, garlic, ginger and coriander were introduced
and promoted in 396.9 ha area involving 1,104
farmers in Dhar and Jhabua districts.  The area
covered was 235.8 ha (with 656 farmers) and 161.1ha
(with 448 farmers) under vegetables and spices,
respectively. The major interventions introduced were
ridge sowing, drip irrigation and fertigation, polythene
mulching, nursery management techniques, staking
in tomato, improved varieties/hybrids, and improved
production technologies.

In  vegetable  crops, the  productivity observed
was 34.05, 16.67, 16.20, 10.15, 14.65,  12.50, 3.20,
37.10, 9.80, and 15.95 t/ha  in  tomato, brinjal,  lady's
finger, bitter gourd, sponge  gourd, pumpkin, cluster
bean, watermelon, cauliflower  and  cabbage,
respectively. Similarly, the productivity of spice crops
was 18.66, 14.79, 11.70 and 9.18 t/ha in onion, garlic,
chilli and coriander, respectively. The intervention
resulted in the production of 5,508 tons vegetables
and 2,391 tons spices with a net profit of s546.42
lakhs, as against s312.32 lakhs in vegetables and
s234.20 lakhs in spices under traditional cultivation.
The average income due to the cultivation of
traditional crops and chilli was s0.218 lakh/ha, which
increased to s1.436 lakh/ha with the introduction of
vegetable and spices.

4.6.4.10 Watermelon cultivation: Riverbank
watermelon cultivation has been an intervention with
high impact in Orissa, involving 72 households in 28.8
ha area. Subsequently, 78 more households have
adopted this technology as a lateral spread.

The total production of watermelon,765 tons
valued at s44,55,000,was marketed in different cities

within and outside Orissa (Fig. 4.28).Besides, the
domestic consumption also accounted for about nine
tons.  Linkage was also established with Mahalaxmi
Vegetable Supplier, Kuakhia and Jajapur for marketing
of the produce in the distant markets. Now,
watermelon cultivation in the area has become a
source of livelihood for the farmers and wage earning
for women from the surrounding villages. In the Gondia
cluster of Maharashtra, cultivation of watermelon in
drying tank beds by using gravity irrigation resulted in
an income of s2 lakh (50 tons from 5.4 ha).

Fig. 4.28: River bank cultivated watermelon

4.6.4.11 Tuber-based farming system: Eight
hundred and three quintals of foundation seed (K.
Pukharaj & K. Kanchan) and 1400 quintals of
processing potato were produced from 4 ha each,
involving 110 small and marginal farmers in the
disadvantaged districts of Munger, Vaishali,
Darbhanga and Samastipur. Breeder seed production
of potato varieties K. Kanchan, K. Pukharaj, K. Jyoti in
Rosera and Pusa cluster involved 72 farmers. The
average cost: benefit ratio (1:3) was superior to the
traditional cultivation (1:2). The yield of potato
increased from 12 to 21.2 t/ha, and the income
enhanced to s1,47,200. Forty four ha of land was
developed for tuber crops-based farming system in
Dhalai, Mon and Upper Subansiri districts.

Crop diversification was taken up in an area of
1408.28 ha in the Kandhamal district. Farmers of the
area switched over from upland rice to high value
crops viz., runner bean, cauliflower and radish during
the Kharif season and garden pea and potato in lieu of
mustard in the Rabi season in the Khajuripada and
G. Udayagiri cluster of villages. The farmers of
Dhenkanal district raised groundnut in place of upland
rice in the Kharif season and high quality watermelon
in land beside river Brahmani. The farmers in
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Kalahandi raised cotton in place of upland rice in the
Kharif season and onion in place of greengram during
the Rabi season. Rice, watermelon, runner bean,
groundnut, cauliflower, onion, cotton, garden pea, and
potato gave a net return amounting to s744.25 lakhs
from diversification to these nine crops.

4.6.4.12 Introduction of tuber crops in
backwad districts of Odisha.
(i) Elephant foot yam cultivation: During 2009-

10 to 2013-14, a non-acrid ‘Gajendra’ variety of
elephant foot yam was introduced in 2.52 ha
covering 252 households in Odisha (Fig. 4.29).
Not-preferred for grazing by animals, this crop
was well suited to the marginal soils. The variety
recorded an average tuber yield of 34.6 t/ha, with
a net return of s3,690/household. Eighty eight
tons of crop was produced and it generated 567
man-days of employment. 4.6.4.13 Vegetable cultivation in backward

districts of Gujarat: Vegetable cultivation was
promoted in the Vagadadi and Sanali clusters of
Banaskantha district. Hundred and twenty five
farmers cultivated vegetables in 30 ha, resulting in
15-85 per cent increase in the annual income of the
farmers. The farmers of the nearby villages also
started cultivating vegetables with the technical
support from the project. A mini cold room with a
storage capacity of 10 tons for storing the vegetables
was constructed with the collaboration of Bayer Crop
Science Ltd., as a demonstration unit in Vagadadi
village which helped farmers in storing the vegetables
for a maximum period of seven days and realizing
5-12 per cent higher price.

4.6.4.14 Livelihood and income generation
through homestead garden (Badi): The badi
farming covers 5 per cent area of the total area of
Chhattisgarh. Most of the farmers have ‘badi’ in their
backyard, but they used to grow vegetables for their
own consumption only.  Various integrated farming
system models were applied in the operational area to
increase the income and livelihood from homestead
garden (badi). A modified indigenous gravity operated
drip irrigation system was introduced successfully
under badi farming condition as a source of livelihood
security.

4.6.5 Seed production

Every consortium attempted to produce the
required seed at the village itself making buy-back
arrangements wherever possible. Around 2,146 ha
area was brought under improved seed production and

Fig. 4.29: Introduction of elephant foot yam
cultivation

(ii) Yam cultivation: During 2009-10 to 2013-14, a
short-duration and drought resistant ‘Orissa
Elite’ variety of greater yam was introduced in
6.78 ha covering 339 households in three
districts of Orissa. As estimated 155.3 tons of
tubers was produced and it generated 1,627
man-days of employment. The variety recorded
an average tuber yield of 22.9 t/ha, vis-a-vis 18.5
t/ha by the traditional varieties. It also gave a net
return of s4,035/household.

(iii) Sweet potato cultivation: During 2009-10 to
2013-14, high yielding varieties of sweet potato
like Kishan and Kalinga and orange fleshed
sweet potato varieties like ST14 were introduced
in 11.42 ha covering 255 farmers. The sweet
potato tuber yield recorded 10.5 t/ha, which was
2 t/ha higher than the traditional varieties. The

Fig. 4.30: Sweet potato cultivation

above HYVs resulted in a net income of s1,980/
household (Fig. 4.30).
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would provide post-project sustainability to the crop
production programme.

4.6.6 Livestock, poultry and aquaculture
interventions

Considering the vagaries of nature that included
droughts, floods, uneven distribution of rainfall, crop
production has its own uncertainties and so is the
income of most vulnerable sections of the society.
Introduction and management of location-specific
improved breed of goats, sheep, pigs, and poultry
provides a viable alternative for the livelihood of the
rural people. Some of the salient achievements
reported are:

4.6.6.1 Interventions in poultry: Rural poultry
production was introduced across all the clusters for
alleviation of poverty for all categories of farmers. It
was reported by the IVRI that azolla in situ cultivation
and feeding reduced the cost of poultry feed for deep
litter and thus, optimizing the profit (Fig. 4.31). Rural
poultry was also able to control pest and diseases in
the newly planted guava and banana orchards thus
reducing the damage as well as the use of chemical

(i) Conservation and strengthening of local
breeed: An Indian poultry breed, ‘Kadaknath’
native to Jhabua district of Madhya Pradesh,
famous for its meat quality, texture and flavour
bears special medicinal value in homeopathy, is
reared mainly by the tribals in the districts Jhabua
and Dhar. Due to its meat and medicinal
prosperities, this bird is in high demand. However,
it was observed that it was under threat of
extinction and genetic erosion. An attempt was,
therefore, made for the conservation and
promotion of this race (Fig. 4.32).

pesticides. The cost: benefit ratio for the backyard
breed worked out to 1:5. The family income enhanced
by s15,000-25,000 per year.

UBKV, Coochbehar concluded that the
consumption of poultry birds has increased across
the clusters and also awareness of the poultry
household to attend the health camp due to the
technological backstop provided by the project
interventions. There was no significant variation of
mortality of poultry birds over the years and a relation
could be drawn between mortality and the
consumption pattern of the beneficiaries due to the
lack of communication facilities to this cluster from
the main land.

Fig. 4.32: conservation and promotion of ‘Kadaknath’

It was observed that unscientific rearing, slow
growth on natural feeding (186 days sexual
maturity) and high mortality (more than 50 per
cent) before maturity affect the survival, growth
and productivity of this breed. In an effort to
conserve this breed, ten tribal farmers were
selected for this programme. A suitably designed
low-cost shed and 100 ten days old chicks were
made available to each beneficiary and briefed
on technologies for scientific poultry production,
balance feeding, handling of feeder and drinkers,
health management, and marketing. Timely
vaccination was also done for the control of
ranikhet (F1/B1), lasota and R2B and gumboro
diseases. Deworming was performed at 55 days
age. The beneficiaries used low-cost poultry feed
comprising grain, bran, cake calcite, salt,
minerals and vitamins, etc. for 2500 cal./kg with
protein (16%), calcium (1%) and phosphorus
(0.4%).
This new ‘Kadaknath’ production technology
reduced the mortality rate from >50 to 10-12 per
cent. The birds attained saleable weight of 1.10
kg in 105-120 days and the meat was sold @

Fig. 4.31: Azolla in situ cultivation for poultry feed
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R 300 to 350/kg. An individual beneficiary got a
net income of s90,000 to 1,05,000/annum. The
number of low-cost poultry sheds has increased
to 162. A hatchery was further supported by the
project to ensure supply of chicks (Fig. 4.33).

poultry rearing is high mortality due to poor
brooding and feeding management. In these
areas, temperature fluctuation within a day is
most common and the chicks during 1 to 15 days
of age are highly susceptible. BAIF, Haridwar
took up activities in the Mudiyani cluster of
Champawat district for the enhancement of
family income through backyard poultry rearing.
Initially, five households were motivated for
poultry rearing with improved breed and feed
management on trial basis. Following are the
major activities undertaken by the sub-project.

a) Modification in poultry house: Due
precautions were taken at the time of poultry
house construction to overcome temperature
fluctuations. The poultry house was of
4.25x3.66x2.4 m dimension with enough sun
light. The size of the iron mesh window was
reduced to decrease the movement of cold air.
The windows were covered with gunny bags in
night to protect internal heat (Fig. 4.35) and field
in the neighbourhood was ensured for
scavenging.

Fig. 4.33: Hatchery for supplyof ‘Kadaknath’ chicks

(ii) ‘Nirbheek’ poultry- a success in the backward
districts of Rajasthan: MPUAT, Udaipur provided
2,348 units (16+4) of 6 weeks old Nirbheek/
Pratapdhan birds to resource-poor farmers for
additional income generation in the adopted
villages (Fig. 4.34). This intervention gave an
average income of Rs.6,887/annum by the sale of
eggs (s5-8 per egg) and cocks. Recently, the
MPUAT developed a triple-cross breed of
backyard poultry ‘Pratapdhan’ having the
productivity better than ‘Nirbheek’. In 2013-14,
Pratapdhan breed was provided to the farmers. It
supported their nutrition and also provided an
additional income worth s16.25 million in the
operational area. To ensure regular supply of
improved birds and sustain this intervention, a
hatchery was established at the KVK, Banswara
with NAIP support.

Fig. 4.34: Introduction of ‘Nirbheek’ poultry

(iii) Backyard Poultry- A successful intervention
in the hills of Kumaun region: In the hilly area
of Uttarakhand, the major problem faced in

Fig. 4.35: Modified poultry house

b) Brooding management: A hover like structure
was designed by using local material to maintain
the temperature for brooding during the first two
weeks.  A long iron sheet of 3.05 m length and 0.9
m wide was placed at one corner of the poultry
house at a height of 0.45 m. Three bulbs of 200
W were placed under the iron sheet at equal
distance. This provided heat to iron sheet and
maintained the temperature in the covered space
(Fig. 4.36).Thus, light and heat were evenly
distributed. A kerosene stove was kept stand by
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to overcome power shut down or low voltage. The
chicks would go under the iron sheet and get
heat and warmed up preventing mortality.

poultry rearing are major factors responsible
for the success.

• The farmers have adopted the technology
in a large scale, and this technology has
seen horizontal transfer among different
stakeholders.

(iv) Low-cost poultry cages in Hoshiarpur:
Specially designed poultry cages were fabricated
by utilizing the locally available raw materials like
bamboo in the Hoshiarpur district. Each cage
measuring 2.75mx1.5mx1.37m and costing
around s2,500-5,000 could house 35-40 adult
layer birds (Fig. 4.37). These cages could be
installed anywhere including rooftop and there
was no need for any other infrastructure. Four
demonstration units of bamboo made cages
were initiated with birds of the RIR breed. Each
unit had at least 50 birds. These birds started
laying eggs at 19-20 weeks of age. Because of
the coloured shell, each egg fetched s10 to the
farmers. Each farmer, on an average, earned
s250 per day.

Fig. 4.36: Locally developed structure for brooding
management

c) Feeding management: Most of the rearing cost
in poultry is on feeding. In the hill areas
availability of proper and suitable feed is very
difficult. Hence, emphasis was laid on providing
conventional feed found in sufficient quantity in
the surrounding area. The locally available feed
included grasses especially Bichuu grass, waste
fruits (pear), leafy vegetables, brinjal, ghin
gharoo (a wild fruit), pumpkin, sponge gourd,
vegetable waste, etc. The area was highly
affected with white grub insect. Insect traps were
provided to the farmers and the trapped insects
were crushed and spread in the poultry house.
Higher proteins from those trapped insects
accelerated the growth rate of the poultry.

d) Successful outcomes:
• Modifications in poultry house structure

provided protection to these birds from cold
air and maintain the temperature inside.

• Brooding management provided a micro
environment that helped in reduced
mortality of the chicks from 50 to 10 per
cent.

• By feeding management, cost was reduced.
• The net profit went up to s5,000 per unit of

100 birds.
• Introduction of poultry in hilly areas is a

good alternative for improving the livelihood
in a sustainable manner.

• Easy access to market, availability of health
services, timely advise to households in

Fig. 4.37: Low-cost poultry cages - Punjab

(v) Introduction of chicken & duck in Jharkhand:
Improved breeds like Divyayan Red, Vanaraja and
Gramapriya with very good scavenging habit and
requiring least management were introduced.
These laid 125-150 eggs/ year, as compared to
‘Desi’ birds (40-50 eggs) and attained 1.5 kg of
body weight at 12-14 weeks against desi birds
attaining 900-1000 g body weight at the same
age. The Khakhi Campbell ducks introduced
contributed higher number of eggs in comparison
to desi ducks (Fig. 4.38). Thus, it improved the
family income of the farmers by the sale of egg
and meat. A total of 6,700 poultry birds were
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introduced among 670 families. By maintaining 8
hens and 2 cocks, the farmer earned s4,540/
family/annum, and by maintaining the same
number of ducks the farmers also earned s1,650/
family/annum.

against 10-12 kg for the local breed at the same
age. Price realized was s100/kg live weight.
Thus, the Osmanabadi goats gave them better
returns. A total of 1,353 households got benefitted
by earning an annual income of s7,200 per
household.

Fig. 4.38:  Introduction of improved breeds of chicks and
ducks- Jharkhand

(vi) CARI Model of backyard poultry and duck
rearing in Orissa: In the adopted villages of
Keonjhar, Sambalpur and Mayurbhanj, 1,954
households were selected for the CARI Model of
backyard poultry rearing. The unit, comprising of
22 numbers of day-old chicks (CARI Devendra)
with initial feed for brooding period, feeder and
waterer including primary shelter were provided
to the selected beneficiaries.  Mass vaccination
of poultry and periodic vaccinations were made
for the prevention of Ranikhet disease and better
survival rate of the livestock. On an average, the
farmers earned s11,000/household/annum by
the sale of eggs and poultry meat, with an
additional annual employment of 90 man-days
per household, respectively.
A unit of 20 day-old ducklings (Khaki Campbell:
a native cross) with little feed and shelter
provision could be able to generate an average
net income s11,000 for 1,015 households.

4.6.6.2 Interventions on goatery:
(i) Goat Bank in Maharashtra: Six hundred and

thirty pure Osmanabadi goats were inducted for
breed improvement of the local non- descript
goats. The goats were given to selective
participants with an understanding that they
would give one female kid born, to the other non-
recipient family for each goat they received, and
this cycle would go on (Fig. 4.39). The ‘Goat
Bank’ approach was adopted for sustainability.
With proper management practices of feeding,
deworming and weight monitoring, the
Osmanabadi goats gained an approximate
weight of 15-18 kg at the age of 12-15 months, as

Fig. 4.39: Establishing goat bank - Maharashtra

(ii) Successful Intervention in Raebareli and
Barabanki: Base line survey revealed that the
goats found in the area were non-descript and
less productive with milk yield range of 200-300
ml/day. Most of the goat keepers had 3-6 goats
with an average flock size of 3.2 and 2.8 in the
Barabanki and Raebareli districts, respectively.
Space was highly inadequate and the mortality
was high due to lack of health measures. The
goat keepers were earning s800-1,500 per goat/
annum, and sold their goat at the doorstep.
Bucks were mostly castrated, as it can be
managed easily in grazing and housing and got
better price.
Four hundred and forty eight high potential
Barbari and Sirohi goats were provided to more
than 150 beneficiaries belonging to the landless,
small and marginal categories to ensure their
livelihood. Seventy four high quality breeding
bucks of Barbari and Sirohi breeds were
provided to farmers to improve the existing non-
descript goats and were sensitized for
supplementary feeding and health care of the
stock.
Average mortality in young kids (up to 3 months
of age) was 16.4 per cent; however, the mortality
in adult was 8.4 per cent. More than 90 per cent
goats were sold for meat to the butchers.
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Average annual gross income from the non-
descript goats under extensive management
system was s2,465 per goat. Overall, the income
per Sirohi goat was s4,000 per year through the
sale of milk and kids, and the net profit per goat
was s2,925, which was 28 per cent higher than
the non-descript goats.

(iii) Integrated goat + vegetable / floriculture /
millet farming: Annamalai University
demonstrated  the technology, in the upland
clusters of backward districts of Tamil Nadu,
involving goat rearing   and penning. Traditionally,
farmers reared goats exclusively on herbs and
vegetation available on social and ranching sites.
The farmers were trained under the project, to
rear    goats, graze them on the weed vegetation
(mostly perennial grasses like Cynodon dactylon
and sedges like Cyperus rotundus) that
predominate the cropped lands during the off-
season. Simultaneously, collecting  the goat
manure during  the off-season and incorporating
them  for  the crops  (millets/ vegetables/  flowers)
during  the rainfed  seasons  complimented  the
crop. This helped control of perennial weeds.
However, these goats (reared @ 4/acre or 10/ha)
were fed with tree loppings and other freely and
easily available forages during the cropping
season. Early sexual maturity, low age at first
kidding (10-14 months) and multiple kids in well-
managed goats contributed for a rapid rise in
goat population. Hence, the farmers were trained
to sell the goats attaining the weight between 15
and 20 kg after 18 months.

(iv) Breed improvement of goats in Rajasthan:
The livelihood of landless and marginal farmers is
dependent on goat rearing in four backward
districts of Rajasthan having a large number of
non-descript desi goats. The income from goats
is low due to low productivity. Hence, 288 bucks
of Sirohi breed were provided as community
input for upgradation of the local breed. The
Sirohi breed gives higher milk, faster weight gain
and more twinnings (Fig. 4.40). More than 14,000

progenies of cross breed goats were seen in the
project area. In Jhadol cluster, 2,298 progenies
were reported from 16 breeding bucks. Farmers
got good income by the sale of Sirohi breed
males (s3,000-7,000 from 9 to 12 months old
male). Within 2-3 years, maximum goats in the
operational area would have Sirohi breed
characteristics. Farmers have started castration
of the local bucks. Further, 136 goat units (2
goats + 2 kids) were provided to the landless/
Below Poverty Line (BPL) families/ widows and
they got an average income of
s16,000 per year.

(v) Upgradation of local goats Karnataka: Four
hundred and eighty does and 240 bucks of
Osmanabadi breed were introduced to 24
livelihood groups at the rate of 2 does per
member and one buck per group in Bidar district
(Fig. 4.41). The bucks were managed by the
livelihood group members on rotation basis.
Thus, the 24 livelihood groups acted as focal
breeder groups for the Osmanabadi breed in the
area. So far, the focal breeder groups supplied
480 Osmanabadi bucks to the other goat rearers
to upgrade about 8,880 goats of 370 goat rearing
households. It generated an income of s1,35,000
for the 240 focal breeder group members and
s40,000 for the rest of the goat rearers (372
households).

Fig. 4.40: Breed improvement of goats - Rajasthan

Fig. 4.41: Upgradation of local goats - Karnataka

(vi) Integrated goat rearing management in
Bundelkhand: Nine hundred and nine high
potential and pure-bred goats (Sirohi and
Jakhrana) were provided to 364 poor farmers
and farm-women in Mahoba and Hamirpur
districts. Fifty two superior adult breeding bucks



COMPONENT 3

99

of Jakhrana, Sirohi and Bundelkhandi were
provided to 51 beneficiaries of 16 villages to
replace the non-descript goat. More than 11,400
goats were vaccinated and 10,300 were
dewormed. Different types of goat feeder (80) for
different flock sizes were distributed to enhance
the supplementary feeding and wastage.
Forty one low-cost goat shelters-cum-house
were designed and constructed for 41 poor
people on cost sharing basis in seven villages of
the area. Many adopted the models with
modification as per the available space and
budget. It was observed that morbidity
decreased by more than 35 per cent. Goat
housed in human dwelling or with large ruminant
has also decreased by 12 and 7 per cent,
respectively.
Prophylactic measures and simple breeding
(buck and pure-bred females), feeding (green
fodder and concentrate mixture @ 250 g/day
during critical stages/ages/conditions) and
package of management practices have made a
great impact on survival rate(>250%), weight
gain (140%), and milk yield (>100%).
Project beneficiaries earned an additional
income of s18,300/annum over the baseline
value. In addition, increase in body weight of kids
and milk yield and superior germplasm (progeny)
of Jakhrana and Sirohi breed fetched better (15-
20% more) price. Kidding interval and abortion
rate also decreased by 20 and 50 per cent.
These interventions provided 90 to 365 days
employment to the households, with an average
of 182 days/annum.

(vii) Improved goat rearing in NEH region: A small
goat demonstration unit was established with the
aim of studying the adaptability at hilly agro-
climatic region. Assam Hill goats (10 nos.) were
procured @ s1,500/goat and maintained at low-
cost bamboo house under semi-intensive system
(Fig. 4.42). The goats were allowed for grazing
during day time and were given minimum home-
made concentrate supplements. The survival rate
was 80 percent during the first year. Twelve kids
born were retained till matured in 7-8 months.
Later, six were sold in the market @ s2,000 per
animal and the farmers earned s12,000, and
another six each weighing 10.5 kg having a
market value s5,750/- were used for home
consumption. Presently, the farmers are

maintaining a stock of 10 goats comprising 4
each male and female and 2 kids worth s35,000.
Thus, the total income was estimated at
s62,750 and the net return was s42,750 in the
span of two years.

Fig. 4.42: Improved goat rearing - NEH region

(viii) Introduction of Beetal bucks in Jharkhand:
Most of the farmers in the project area (Sahibganj
and Pakur) keep Black Bengal desi goats
smaller in size and low meat producers. One
Beetal buck was introduced in each village of the
project area (Fig. 4.43). It was found that the body
weight of the one year old crossbred kid (Black
Bengal x Beetal) was higher (18-20 kg) in
comparison to the Black Bengal kid (10-12 kg).
This gave a direct gain of 6-8 kg meat fetching an
additional income of s7,280/annum.

Fig. 4.43: Introduction of Beetal bucks - Jharkhand
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4.6.6.3 Interventions on piggery:
(i) Pig rearing in backward districts of Assam:

Pigs are key component in the farming system in
Karbi Anglong and Kokrajhar districts and they
play a major role in the rural livelihood.  Sample
farmers in all the clusters of these districts used
local breed. Inbreeding depression in pigs was
common in all the villages. The local sow was
crossed with a male Hampshire breed and it
successfully produced 14 improved piglets in two
furro wings. On an average, an additional income
of s64,800 could be obtained through this
intervention.  It has been reported by AFPRO,
Guwahati that within a year of supplying of 925
pigs, the first progeny of 900 crossbred pig had
already been achieved.

(ii) Improved pig farming in NEH region: Seven
households and four SHGs were provided with
55 crossbred piglets of Hampshire. The
intervention was found to be economically viable,
as it increased the productivity of the animals up
to 250 per cent. On an average, s13,500 was
obtained in each unit with an annual gross
income of s22,500. Among the targeted farmers,
42 per cent were employed as pig farmers
because of the intervention. Sixty per cent of the
beneficiaries and neighbours started adopting the
technology, seeing the profitability and
marketability.

(iii) Introduction of improved breed of pigs in
Jharkhand: Desi pig rearing was a common
practice among the tribal population, and it
generally has slow growth rate, small litter size
and prone to high incidence of skin diseases.
Hence, the improved T&D breed of pig was

introduced in the project villages. Altogether, 373
piglets were introduced to 93 households (Fig.
4.44). The improved pigs attained a higher
growth rate (70-80 kg in six months); a larger litter
size (8-10), and less skin disease compared to
desi. A farmer could earn s13,330/annum by
maintaining two sows and one boar. Piggery was
more profitable when the farmer had access to
hotel waste or ability to reduce the cost of
feeding. A unit of 3 piglets (2 sow + one boar)
could be managed by a small/ marginal farmer.

(iv) Pig rearing in Hoshiarpur: Two young
innovative farmers of the village Koi started
piggery after obtaining requisite know-how from
the GADVASU, Ludhiana. They made sty with
locally available material (Bamboo, Sarkanda,
etc). The pigs (sow-12 and boar-4) reared under
the guidance of the experts gained an average
weight of 64.26 kg in seven months (Fig. 4.45).
All these pigs were kept on swill (kitchen waste).
The local pigs gained about 50 kg of weight
during the same period when kept on swill
feeding. The improved management led to
increase in income by 28 per cent.

Fig. 4.44: Introduction of improved breed of pigs in
jharkhand

Fig. 4.45: Pig rearing - Hoshiarpur

4.6.6.4 Interventions on cattle: Cattle are an
integral part of the livelihood in the backward areas.
However, not much attention has been paid to the
productivity of animals. Simple interventions brought a
very visible change in the mindset and development of
the area. Major interventions and their impact on the
livelihood are:
(i) Mastitis control and development of

technology: Mastitis is a major threat to dairy
venture, particularly when Friesian semen is
used for germplasm improvement. The
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crossbreds with pendulous udder are more prone
to the condition. The situation becomes serious
when the dairy unit is the major source of
livelihood and the animal develops mastitis either
in one or all quarters. The standard treatment is
parental antibiotic along with intra-mammary
infusions. Cost of treatment is around s1,000
and the milk restoration is only up to 60 per cent.
The aetiology is diverse and in 70 per cent cases
infection enters through the teat canal. The
maximum prevalence is observed within the first
fortnight of calving.
An effective, economical and simple technology
was developed to prevent and treat clinical and
sub-clinical mastitis and was commercialized.
The cost was drastically reduced and there was
no need for skill, as it was administered orally in
jaggery or bread. Many dairy units used to spend
between s15,000 and over s90,000 on mastitis
treatment and still some developed fibrosed
udder. With the present formulation, the
expenditure was negligible and not a single case
of fibrosed udder was reported where there was
an incidence of 15-20% every year.

(ii) Infertility control: Infertility/anestrous is a major
problem severely affecting the profitability of
dairy ventures. It results in prolonged inter-
calving period and thus lesser number of
lactations in its productive life. The common
remedies are area specific mineral mixture (15-
20 days feeding), special supplements,
commercially available estrogenic substances
for inducing the estrous, hormonal interventions
as follicular stimulating hormone, Gonadotrophin
Releasing Hormone (GNRH), Luteinizing
Hormone (LH), prostaglandins and Human
Chorionic Gonadotrophin (HCG); but the results
are inconsistent and unsatisfactory. Keeping in
view the lower success rate, two formulations
based on new concept and research findings
under the sub-project were developed. The
present formulation stimulated follicular and
Corpus Luteum (CL) developments and thus,
corrected the cycle in the body which may be
helpful in the subsequent pregnancies and the
cost is as low as mineral supplementation.
More than 16,000 bovines were given the present
interventions and were evaluated for the inter-
calving period, improved calves borne and milk

production. The inter-calving period was
significantly reduced compared to the base line
survey of 27.7 months. The present formulation
induced the estrous through corpus luteum and
follicular development, besides checking the
rejection of pregnancies during the first month.
Timely insemination, care and observing estrous
improved the inter-calving period. The total cost
of estrous induction in three subsequent
pregnancies averaged around s80 per
pregnancy that enhanced the number of
lactations (around 55-60%) by 68 per cent.

(iii) Value chain on cattle development in
backward districts of Maharashtra: BAIF,
Pune demonstrated the programme in five
backward districts of Maharashtra. Intervention
for livestock development was an effort towards
improvement of the genetic potential of the
livestock through systematic breeding and
emphasis on improving the livestock
management capacities of the participants
through capacity building. Value chain-based
approach was taken right from production to sale.
Services for artificial insemination and preventive
health services were provided at door-step
through Cattle Development Centres. Trainings
were provided on clean milk production, clean
shed, and fodder cultivation/demonstrations.
Mineral mixture was provided to take care of
animal nutrition and milking machines were also
provided to a few farmers. Two bulk milk coolers
were installed and linked with local dairies to
assure the purchase of milk (Fig. 4.46).

Fig. 4.46: Bulk milk coolers – Maharashtra
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A feed mix unit consisting of a grinder and a
mixer was established at the local level to ensure
quality feed for the cattle.  It provided services for
grinding maize which was used as the major feed
for cattle. So far, it has ground 22,226 kg @
s1.20 per kg, generating revenue of s25,187.
Cattle feed was prepared by mixing maize, wheat
bran, rice bran, cotton seed cake and tur chuni
along with BAIF’s mineral mixture. Feed was
packed in bags of 45 kg and sold @ of s800 per
bag. The milk yield of cows fed with the feed
increased by two liters.  The feed mix facility was
instrumental in strengthening the value chain on
livestock development, as well as a source of
income for a people’s institution.
Some of the major achievements were as
follows:

• Families benefitted from livestock development
interventions: 15,493.

• Improved calves born: 5,231.
• Increase in workdays for crossbred cattle

rearing: 40/annum.
• Estimated income from milk yield 1,600 litre

@s18/litre: s28,800, as against s7,000 from the
local cow

• Asset creation: 2424 crossbred heifers @
30,000/heifer: s7.27 crores.

• Milk marketing through bulk milk coolers: 3600
litres per day.

(iv) Conservation of Deoni breed of cattle: Four
cluster-level community-managed AI Centres
were established in 2008-09 at each taluk as in
Bidar district to provide services for six villages in
each cluster to conserve the Deoni breed of
cattle and local non-descript cattle and dairy
animals. Two unemployed youth from cluster
were trained in AI service for three months and
initially served under the Assistant Director,
Department of AH and VS for another three
months. Later, they were allowed to work under
VLCC as AI workers (Fig. 4.47). Guidelines were
prepared for the AI workers. Semen straw, LN2
and other accessories were supported during the
project period, and later by the VLCC/KMF on
MoU basis.
These four community-managed AI Centres
started functioning independently since inception
generating 4206 progenies over the project
period, creating an asset value of more than
s 90,000/- per household and increasing the milk

yield (346 litres/lacation) more than three times
and doubling the average income (s17000 /per
lactation) in the terminal year. This has led to the
establishment of 13 Village Milk Producer
Cooperative Societies (VMPCSs) in the project area.

Fig. 4.47: Conservation of Deoni breed of cattle – Bidar

(v) Supplementation of mineral mixture:
Minerals are inorganic components present in
the animal feed. Although the feed ingredients
used in the preparation of the concentrate ration
of dairy animals contain minerals, they are not
sufficient to meet the needs of the animal. Hence,
they are supposed to be added to the
concentrate ration of the animals in the form of
mineral mixture. Accordingly, it was supplied in
the packs of 1,250 g each. When the farmers
realized the importance of mineral mixture in
terms of increased milk yield and improved body
weight, they started buying it in the packs of 5
and 10 kg.

(vi) Supplementation of uromin licks (UMMB):
Most of the dairy animals were raised on
roughage diet in the sub-mountainous zone of
Punjab. Wheat straw, maize stovers, rice straw,
and millet stalks constituted the bulk of dry
matter. Supplementation of Urea Molasses Multi-
nutrient Blocks (UMMB) in the diet proved a boon
for the animals in Kandi belt. The UMMB is a
brick shaped lick of 3.00 kg providing slow
releasing urea nitrogen along with 16 essential
minerals (Fig. 4.48). The Uromin lick could
supply 30-40 per cent of protein and more than 75
per cent of the daily mineral needs of dairy
animals. Its regular use could improve the
reproductive performance of the cattle with better
conception rate. The farmers were trained to
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prepare the UMMB at their own farm. It was
observed that UMMB supplementation led to an
increase of 0.5 kg milk yield daily. (Fig. 4.48:
Supplementation of uromin licks )

(viii) Improving fodder availability through
introduction of improved varieties of fodder
crops: Before the start of NAIP, farmers of Kandi
region (Hoshiarpur) were growing non-
descript cultivars of fodder crops of maize and
bajra in the Kharif season, and berseem and oat
in the Rabi season. The yield was very low (130-
150 q/acre). Seeds of improved varieties of fodder
crops like maize (J-1006), millet (PCB 164)
guinea grass (PGG 1), and stem cuttings of
Napier bajra hybrid (PBN-233) in the Kharif
season (Fig. 4.50), and berseem (BL 10 and BL
42), oats (Kent) and rye grass (Punjab Rye
Grass No. 1) in the Rabi season (Fig. 4.49) were
provided to the beneficiary farmers under the sub-
project. Farmers were apprised of various
production techniques of fodder production for
improvement in the yield and quality of green
fodder.

Fig. 4.48: Supplementation of uromin licks

(vi) Supplementation of complete-feed blocks:
When the fodder availability is limited, the best
way to provide balanced ration to the milch
animals throughout the year is by using fodder
hay to make complete feed bocks. It is a
compact feed, easy to transport and store. These
blocks improve the utilization of crop residues;
increases milk production and reduces the
drudgery in animal feeding. The complete feed
blocks were prepared by mixing 43.0 kg wheat
straw or paddy straw; 45.0 kg concentrate
mixture, 7.00 kg molasses, 0.50 kg urea, 0.50 kg
salt, 1.00 kg mineral mixture, and 0.30 kg
calcium oxide. Ten or fourteen kg mixture was
pressed into a block-making-machine and packed
in plastic bags (Fig. 4.49).  It was fed directly to the
animal after removing the plastic bag.

Fig. 4.49: Complete feed block

Fig. 4.50: Introduction of improved varieties of
fodder crops

The green fodder availability per household per
day increased from 0.41 to 4.36 kg in the
summer season and from 27.27 to 48.63 kg in
the rainy season. There was 18.1 per cent
increase in the yield of maize fodder from 116
quintals per acre to 137quintals per acre. Guinea
grass provided 3-4 cuttings in irrigated and two
cuttings in rain-fed conditions contributing to the
green fodder yield of 75-100 quintals/ acre in each
cutting. An additional area of about 9.50 hectares
of fallow land was also brought under cultivation of
different fodder crops.
The introduction and demonstration of fodder like
‘Sudan grass’ was taken up by the ICAR RCER,
Patna. The farmers were provided with 10 kg of
‘Sudan grass’ seeds. MPUAT, Udaipur provided
quality nutritive fodder by introducing HYVs of
fodder like bajra (Rijka Bajari), lucerne and
berseem in 627.7 ha area with 1,238 farm
families to cater to the needs of milch animals
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round the year. On an average, the farmers
harvested 850 q/ha of green fodder. The mineral
mixture given to 5,160 milch animals resulted in
increased milk yield by 400 - 450 ml/animal/day,
giving an additional income of Rs. 100 - 250 per
month per animal. By this intervention,
approximately 25 per cent saving of fodder was
reported by 1,860 mangers constructed for stall
feeding and preventing wastage. UAS, Raichur
produced 950 tons of fodder through introduction
of improved varieties of fodder crops and saved
more than1,200 tonnes of fodder in terms of
wastage.
IGFRI, Jhansi was successful in developing a
pasture in non-arable land covering an area of 65
ha in Jhabua district. Average productivity of
fodder crops introduced by RSKVV, Gwalior was
626-710 q/ha in berseem and that of oats was
450-532 q/ha in different villages.

(ix) Fodder conservation through silage making:
Most of the beneficiaries especially in Talwara
block used to feed maize stovers to their animals
during winter. The stovers are not nutritious and
are often deficient in vital nutrients. So, there was
an urgent need for the preservation of nutrients
from green forages available during the flush
period, and make them available for feeding the
livestock during the lean period so that animals
could be sustained for profitable dairy farming.
For small size of the dairy farms in the area, the
technique of preparing silage in polybags was
demonstrated (Fig. 4.51). Silage preparation in
bags had advantages like less storage losses,
better quality silage and lower cost (14-18%) in
comparison with pit silage. In addition, the bags
could be sealed easily; harvesting could be
spread over longer periods, making it ideal for
small farms.

(x) Low-cost silage production in polybags and
plastic drums: Smallholders in Chitradurga
were encouraged to make silage in polybags and
plastic drums to ensure better feeding of
livestock even in lean months. Silage was
prepared, in limited quantities, by using the green
fodder cultivated by the farmers in polybags and
plastic drums. As this technology was of low cost
and easy to practice, it readily gained popularity
among the farmers. Twelve smallholders have
adopted this technology. Usage of silage
improved the daily milk yield by half-a-litre per
animal, giving an extra income of s11.50 per day
per animal. Better feeding in lean months
ensured improved health status of the animals.

4.6.6.5 Aquaculture interventions:
(i) Income generation through ornamental

fishery: Ornamental fishery was considered a
viable option for additional income generation for
women in Chitradurga district.  Six SHGs were
involved in ornamental fish rearing. Exposure
visits and interaction with experienced farmers
and the aquarium shops were organized by the
UAS, Bangalore for the SHG women members.
Women farmers in 40 SHGs were trained in
ornamental fisheries. Each farm women was
provided with a circular cement tank of 500 litres
with a stocking density of 100 ornamental
fingerlings of varieties-Molly, Guppy and Sword
tail with a survival rate of 85 per cent (Fig. 4.52).
The farmers, on an average, incurred an
expenditure of s60 towards procuring the
fingerlings and s60 towards the feed cost. Within
a month and a half, the units fetched a gross
return of s425 per tank (market price @ s5 per

Fig. 4.51: Fodder conservation through silage making
Fig. 4.52: Ornamental fishery through SHG -
Karnataka
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fish) fetching a net return of s305 per tank. The
benefit: cost ratio worked out to 3.45:1. Overall,
benefit from the sub-project (Rs.8883*80
households*3 years) was s21.31 lakhs.

(ii) Income generation through aquaculture in
Mayurbhanj, Keonjhar and Sambalpur of
Orissa: Induced carp breeding through
installation of Fibre Reinforced Plastic (FRP)
hatchery unit, semi-intensive carp poly culture in
the ponds, ornamental fish culture through FRP
production unit in public private partnership
mode, seed rearing and integrated carp with duck
farming were introduced by CIFA, Bhubaneswar
in the project area. The successful
implementation has added to the income and
employment, as well as to the development of
natural resources for better productivity in the
village areas of the adopted cluster. The salient
achievements included:

• Induced carp breeding is one of the proven
technology for successful breeding and
spawning of carp seed through the establishment
of FRP carp hatcheries (Fig. 4.53). Twelve FRP
hatcheries, each having the capacity to produce
10 lakhs spawn per operation were installed in
the villages for the enhancement of production
and availability of quality carp seed in the region.
In all, 365 lakhs spawn were produced, with an
income of s10,000 per cycle/household. Seventy
nine farmers benefitted through this intervention.
The technology generated 90 man-days of
employment for the adopting farm families in the
rural and tribal villages.

• As a completely new intervention, the
ornamental fish breeding and culture is an
innovative technology attractive to the women

group in the rural areas. Over 20 lakhs of
ornamental livebearers such as Guppy, Molly,
Sword tail, Platy, Rosy barb, etc., were produced
through installation of 30 FRP production units in
the adopted rural and tribal villages.

The technology was implemented in public-
private partnership mode involving 264 farmers
in 24 SHGs including 18 women SHGs and 6
individual units in the breeding, rearing and
selling of ornamental fishes (Fig. 4.54). The
technology could generate an income of Rs.
70,650/unit/2cycles in 8 months. “Buy a fish-
save a family” concept enhanced the sale of
ornamental fish in the locality.

Fig. 4.53: Induced carp breeding

Fig. 4.54: Ornamental fish breeding and culture

• Scientific carp poly culture was adopted by
1,656 farmers in 150 ha water area for
enhancement of pond productivity, as well as for
enhancing the income for the farmers. The
technology could generate 100 man-days for the
adopting farm families, with an average
productivity 2.38 t/ha/annum and generated an
average income of s22,250/household/annum.

• Integrated fish cum duck farming, a totally
new venture in the project area was adopted in
20.2 ha water area by 137 farm families for the
intensification of farming and enhancement of
income. Improved breeds of duck (cross of
indigenous Kendrapada and Khaki Campbell
variety) were provided. The farming could
generate an average income of s30,000/
household/annum from the fish and s11,000/
household/annum from the duck (meat and
eggs). It also generated an additional
employment of 125 man-days for the farm
families.
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(iii) Income generation through aquaculture in
Samastipur: The ICAR RCER, Patna reported
that three pen enclosure using HDPE net and
bamboo poles were fabricated and installed in
the Chaur area for raising fry to advanced
fingerling stage for stocking in the open water. A
portable eco-hatchery was established on the
bank of the water body to cater to the seed
requirement. Three hectare Mann at Kalwara of
Rosera block having 52 beneficiaries was
converted into fish pond and other three hectare
land on the upper side of pond was used for IFS.
This model resulted in a net income of
s2,10,000, which showed 700 per cent increase
in income. Employment generated in man-days
was 160 by fishing and 200 by the construction of
dam.

(iv) Ornamental fish culture in Rajasthan:
Ornamental fish breeding and culture could be a
potential source of employment and additional
income to women. The sub-project created this
possibility by establishing ornamental fish
breeding and rearing unit at the KVK in
Banswara for demonstration and training. The
unit consisted of a pucca shed with 40 FRP tanks
and an aquarium. Hands-on trainings were
organized and technical support was provided to
potential entrepreneurs. In order to encourage
and provide them self-confidence, farmer groups
were formed and FRP tanks were given to them.
Women groups established units in their
backyard and used to work collectively.
For the first time, three ornamental fish sale
counters were established in Banswara.
Members of the women group have established
linkages with these retail outlets for the supply of
ornamental fish reared by them. Fabrication of
glass aquaria has also been started by these
women. Income through ornamental fish culture
was in the range of s1,000-1,500/month. The
income was doubled when fabrication and sale of
aquaria and maintenance was also undertaken.

(v) Fish processing and value addition in
Rajasthan: A well-designed processing unit for
pre-processing activities, packaging and value
addition, with modular kitchen equipped with
refrigerator, freezer (-200C), kheema making
machine, fish dressing tables, etc. was
established at the KVK in Banswara. Hands-on
experiential trainings on fish processing and

preparation of products such as pickle, chakli,
papad, cutlet, etc. (Fig. 4.55) were imparted to
tribal groups (122 beneficiaries) from 11 NAIP
villages and Banswara town.

Fig. 4.55:  Fish processing and value addition

(vi) Pond-based farming system:
• Integrated makhana - fish - singhara system:

Traditionally, makhana is grown as a sole crop in
Darbhanga district in Bihar, and the water body
for the makhana crop is utilized only for seven
months.  By integrating makhana with fish and
water chestnut, these water bodies could be
used throughout the year. This innovation was
tried in an area of 50 hectares with 96
beneficiaries in the Darbhanga Sadar Block (Fig.
4.56). The integration of fish with the aquatic
commercial crops, i.e. makhana (Euryale ferox
Salisb.) and water chestnut (Trapabi spinosa
Natans.) enhanced the income and also
generated employment.

Fig. 4.56:  Integrated makhana-fish singhara system

• The outcome of the intervention revealed that
makhana as a primary crop gave a total net profit
of s7,90,636 with an employment generation of
9,437 man-days per year. The fish as a
secondary crop integrated in makhana ponds
offered an additional net income of s4,65,677
with an employment generation of 889 man-days
per year, whereas the water chest nut taken as a
tertiary crop generated an additional net income
of s25,010 with an employment generation of 335
man-days per year.
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• Integrated aquaculture-horticulture system:
Integrated pond-based system was demonstrated
by the ICAR RC NEH Region in the fields of 23
farmers under the project covering 3.25 ha water
area for aquaculture activitiesand 6.24 ha land
area for horticulture practices. After the
intervention, the economic status of the farmers
was enhanced by the increase in productivity
(Table 4.3).

module, out of which 0.27, 0.03, 0.13 ha was
allocated for rice, fish pond and vegetables,
respectively (Fig. 4.57). The fish were cultivated
both in the rice field and in the pond. The
vegetable cultivation was practiced on the dykes
surrounding the pond area. The households
participating increased from 86 to 479, area
covered increased from 10.98 ha to 253.87 ha
and the net income from s6,100/- to s31,800/-.

• Pig-fish-vegetable farming system: An
integrated ‘Pig-Fish-Horticulture’ model,
released by the AAU, Jorhat involving two sows of
indigenous breed and one exotic boar
(Hampshire) along with homestead pond of  450
sq.m, was demonstrated in Lakhimpur, Karbi
Anglong and Kokrajhar. Two months old piglets
were reared for six months. Thus, two batches of
pigs were reared in integration with one batch of
fish in a year. Fertilized pond water enriched with
blue-green algae due to addition of pig sty sludge
was used for irrigating horticultural crops such as
okra in the Kharif season and cabbage in the
Rabi season cultivated inthe marginal area
measuring 1000 sq.m on the bank. Fish species
like Catla, Rohu, Mrigal, Grass Carp and Silver
Carp were released in the ponds @ 8,888
numbers/ha.  Semi-permanent pig-sty was
constructed on the pond embankment (Fig.
4.58). The sludge of the sty flew to the fish pond

Table 4.3: Productivity of aquaculture – horticulture system

Item Before One Year Two Years
Inter- After After

vention Inter- Inter-
vention vention

Fishery 640 1204 2600
(kg ha-1 y-1)

Fishery 51250 96350 208000
(Rha-1 y-1)

Horticulture 625 980 1625
(kg ha-1 y-1)

Horticulture 6250 9675 19500
(Rha-1 y-1)

• Agriculture – aquaculture – horticulture
system: AFPRO, Guwahati introduced rice-fish-
horticulture model to the farming community in
the Dhemaji district of Assam.  This scientific
approach of farming was introduced with the
existing pond (after renovation/reclamation) with
HYV of  rice in the main field, followed by
horticulture crops like cabbage, cauliflower,
knolkhol, brinjal, okra, potato, and french bean.
This technology was adopted not only by the
farmers already having the pond but by other
farmers by excavation of new pond. The unit
area of 0.43 ha was considered suitable for this

Fig. 4.57: Agriculture – aquaculture – horticulture
system - Assam

Fig. 4.58: Pig - fish vegetable farming system - Jorhat

when flushed during washing of the pigs. A
mechanism was devised in the drain for
controlling the flow of pig sludge to prevent
deterioration of water quality in the fish pond.
While intensive care in terms of feed and health



NAIP FINAL REPORT

108

was taken for pigs, the fishes were not given any
additional feed or extraneous fertilizers.  Pig
sludge was recycled for fulfilling the feed
requirement of fish.
With this technical intervention, farmers were
able to produce 14 piglets (in two furrowings per
year) compared to 9 from baseline value.
Farmers were also able to produce 2.80 tons of
fish, 2.50 tons of cabbage and 2.40 tons of okra
per hectare of land. The integrated pig-fish-
vegetable system resulted in an income of
s1,33,025, with a benefit:cost ratio of 3.5:1 and
extra labour of 159 man-days, as against an
income of s19,200, with a benefit:cost ratio of
1.4:1 and extra labour of 45 man-days under the
traditional piggery.

• Animal - aquaculture - horticulture model:
Livestock rearing, specially piggery and
backyard poultry, is a part and parcel of the
livelihood activity of farmers in the tribal
dominated Dhemaji district of Assam.  As per the
baseline survey, income from livestock per year
per household was s8,540 and s9,420 for
poultry and piggery, respectively. As a part of the
NAIP, the AFPRO, Guwahati had introduced IFS
with three sub-activity based modules such as
Poultry-Fish-Horticulture and Dairy-Fish-
Horticulture. Adoption of any module was based
on farmers’ choice and its feasibility. This IFS
module was introduced with improved pig breeds
like Ghongroo and Black Hampshire and the
poultry breed Kroiler. A suitable unit area of IFS
module was 0.26 ha in which pond of 0.045 ha
water surface area was integrated with livestock
unit area of 0.04 ha to 0.06 ha (poultry or piggery,
respectively) for recycling of animal waste as
feeds and fodder was produced to reduce the
input cost. Seasonal vegetables like cabbage,
bean, gourd, etc. were also cultivated in an area
of 0.10 ha. Some parts of animal waste and
fertilized pond water were also utilized to enrich
the soil fertility in the cultivated area. The poultry-
fish-horticulture system yielded a net income of
s28,560 against s8,540 in traditional farming
and the respective figures for pig-fish-horticulture
system was s30,992 and s9,420.

• Pig-fish integrated farming system in NEH
region: Pig-fish integrated farming system is one
of the most popular farming systems in North
East. Considering the availability of pig and water

body at the farm, pig-fish integration was
introduced in one of the farmers’ field by the ICAR
RC NEH Region. About 200 sq meter of low land
area was renovated and used for fish rearing, and
a small low-cost pig sty was built at the upper
bund of fish pond (Fig. 4.59). About 500 fish
fingerlings @s2 per fingerling of Rohu, Catla and
Grass Carp were released into the pond, and two
pigs of 2 months old Ghongroo breed @s1,800
per pig were procured. The total expenditure was
s5,000 including the cost of fingerlings, pig and
transportation. In this system, supplementary
feeding was not provided for fish culture and pigs
were maintained under low-input system with
locally available tree leaves, grasses and grain
residues from the farm. Fishes were harvested
and the total catch was 25 kg. The farmers
earned a net income of s11,150 from the pig-fish
integrated unit.

Fig. 4.59: Pig - fish integrated farming system - NEH

• Integrated rice-fish-poultry: An innovative mode
of integrating fish culture and poultry rearing was
designed and demonstrated by the Annamalai
University to enhance the income of rice growers
in the backward districts of Tamil Nadu.  Fish poly
culture was taken up in trenches (1*0.5m)
running along the border of rice fields occupying
10 per cent rice area and broiler birds housed in
cages installed in the rice field. The bottom of the
cages were made of wire mesh (0.5 sq. inch) so
as to leave the broiler waste, straight to the rice
field wherein a 5 cm water column was
maintained, allowing the poultry waste to get
dissolved and to serve both as manure to the field
as well as feed for the fishes (Fig. 4.60). Catla,
Rohu, Mrigal, Common Carp and Grass Carp in
equal proportion with a stocking density of 2000
fingerlings per ha was used.  The fishes were able
to swim in the rice field and feed on the pests and
weeds.
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The net income obtained through the adoption of
Rice + Fish+ Poultry farming was s31,200,
26,100 and 17,300 per household (200 sq.m) per
year, respectively.

vegetables (French bean, chilli and knolkhol)
were cultivated in the rice field to utilize the field
enriched by the fish.
With this technical intervention, farmers were
able to produce 4.62 t/ha of rice, as compared to
2.97 t/ha (baseline value) from the monoculture
rice. In addition, they got 1.52 q/ha fish. Farmers
were also able to produce French bean, knolkhol
and chilli @ 4.51, 5.45 and3.52 t/ha, respectively.
The IFS of Rice-Fish-Vegetable resulted in a
gross income of s38,600, benefit: cost ratio of
3.06:1 and extra labour of 60 man-days as
against the traditional method of rice
monocropping (income of s6,660, benefit: cost
ratio of 1.44:1 and extra labour of 14 man-days).

• Enhancement of livelihood security through
integrated fish farming in polytanks:
Traditionally, earthen and cemented tanks are
used for carp culture. While the earthen tanks are
not very successful due to water loss, the
cemented tanks are expensive and not suitable
for fish culture due to poor water quality and low
productivity. Poly-film lined pond retains water
round the year and provides good environment for
composite fish culture (Fig. 4.61). Three clusters
of the villages viz., Dharauj, Gamod-Makot and
Mudyani in Champawat district were selected by
AAU, Jorhat covering 33 beneficiaries and an
area more than 3000 cu.m. The tanks were
stocked with the fingerlings of Silver Carp, Grass
Carp and Common Carp with a recommended
rate of 3/cu.m in a ratio of 30, 30 and 40 per cent,
respectively. Fish produced in these ploy-lined
tanks gave higher income to the farmers as
compared to the earthen tanks. Fish was
integrated with onion, tomato and cabbage for the
year round vegetable production. Net income
from fish production per cu.m of water was

Fig. 4.60:  Integrated rice-fish-poultry – Tamil Nadu

The striking success  of this  farming  system
has  made 392  other farmers (other than the 838
identified development  partners)  to adopt this  in
their holdings. Further, 12 of the identified
development partners have extended the
technology from the project supported 200 sq. M
area to half an acre (2000 sq.m) of their holdings.
The State Planning Commission of Tamil Nadu
has accepted the technology for upscaling
throughout the state. The State Agriculture
Department also has started sending batches of
50 farmers, for training through its ATMA scheme
and so far six batches have been trained.

• Integrated rice-fish-vegetable farming system
module: Integrated rice-fish farming was
demonstrated in the main rice field followed by
vegetable crops viz., French bean, chilli and
knolkhol in a total area of 160 ha to improve the
income of resource-poor farmers practicing
monocropping of rice in the remotely located
Lakhimpur, Kokrajhar and Karbi Anglong
districts. A unit area of 2,600 sq.m was put under
this module for each selected beneficiary. Six
hundred beneficiaries were selected from six
clusters per year. Major emphasis was given to
replace the existing low yielding local rice
varieties with HYVs like Ranjit, Gitesh, Jalashree
and Jalkunwari depending upon the rice
ecosystem. Trenches were made on the sides of
rice field to a depth of 0.6 m and 0.6 m width to
accommodate the fish species (Rohu, Mrigal,
Catla, Common Carp and Silver Carp) at the
recommended rate of 400 fingerlings per 2,600
sq.m. After harvesting of the rice crop, Fig. 4.61: Integrated fish farming in polytanks
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reported as s76.50.  Besides, vegetables provided
additional source of nutrition and income.

4.6.7 Farm mechanization and value addition

Farm mechanization and post-harvest
technology were successfully demonstrated for
livelihood improvement by various consortia. Capacity
building for proper selection and use of farm machines
were extensively provided. Village level artisans for
fabrication and repair of farm machines and service
providers for operating machinery like laser levellers
were trained. A custom hiring centre was established
by the OUAT, Bhubaneswar. Improved hand tools
were provided, particularly to rural women, for
drudgery reduction in day-to-day activities.

4.6.7.1 Introduction of multicrop thresher (10
HP) and power sprayer in Bidar district: UAS,
Raichur introduced multicrop threshers (10 HP) and
power sprayers for income generation in Bidar district
of Karnataka. It helped in:
• Increasing the employment opportunity by 180

man-days/year to 240 members;
• Increasing the average income to  Rs. 20,700 to

32,050/month/group (during the season);
• Making accessibility to mechanical threshing

easy for the farming community; and
• Reducing the migration by 25 per cent.

4.6.7.2 Introduction of power tiller, pumps
and power sprayer in backward districts of Orissa:
Considering the non-affordability of small and marginal
farmers to purchase costly farm implements, the
concept of Custom Hiring Centre (CHC) was adopted
by the OUAT, Bhubaneswar. One CHC in each cluster
was established and strengthened with various
machineries. The Centre provided services at
affordable price for timely execution of farm
operations. The machineries were operated by young
trained farmers. Twenty operators have been
thoroughly trained to operate the power tillers in six
different clusters.

The cultivated area of the participating farmers in
all the six clusters increased by 41.82 ha (32 per cent)
during both the Kharif and Rabi seasons due to the
use of power tillers, as compared to the use of
bullock-drawn implements. Cropping intensity in the
six clusters has increased by 18 per cent, as
compared to traditional farming, due to cultivation by
power-tiller, and irrigation by multi-fuel pump sets and
treadle pumps.

4.6.7.3 Introduction of power tiller, pumps
and power sprayer in the Dhemaji district: AFPRO,
Guwahati assisted in establishing three power tillers,
13 pumpsets and 15 sprayers units for custom hiring
in the Dhemaji district of Assam, and covered 815 ha
logging 1935 hours.

4.6.7.4 Introduction of power tillers in North –
West Himalayas: Due to undulating terraces and
small size fields in the Chamba district, bullocks are
used for cultivation and other farm activities. But due
to the scarcity of fodder, it has become difficult to
sustain this system. Hence, two power tillers were
introduced in two different clusters for the first time in
the area as an alternative power source (Fig. 4.62). In
the Chamba Cluster, it was observed that the total
time devoted for field preparation was 1,583 hours
and the net earning was s2,81,970.Similarly, the
farmers earned a net income of s4,70,842(3360 hrs),
respectively in the Sihunta and Chamba clusters.

In Dharonj cluster, power tillers were
demonstrated and made available to the farmers on
hiring basis (s300/day + diesel). During the Rabi 2010
and 2011, 36 days were devoted for field preparation
before the sowing of various crops viz., wheat, pea
and lentil and transplanting of onion in the cluster. It
was observed that introduction of power tiller reduced
time and cost for the farmer in field preparation and
thus improving the farmer’s income (Table 4.4).

Fig. 4.62:  Introduction of power tillers - Himalayas

Performance Parameter Bullock Power Tiller

Man-days 144 36

Hiring charges/ day (in R) 400 500

Total expenditure (in R) 57600 18000

Monetary Saving (in R) — 39600

Table 4.4: Income generation using power tiller in Dharonj cluster
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4.6.7.5 Laser land levelling in Mewat district
of Haryana: Laser Land Levelling (LLL) is a very
effective technology and has attracted the attention of
farmers as well as development agencies of the
Mewat district. CCS HAU, Hisar undertook laser
leveling in of 518 acres (Fig. 4.63). There was 5.3 per
cent increase in cultivated land by adopting the laser
leveller. Increase in the income due to growing bajra
after the LLL was estimated at s10,565/ha along with
32.2 per cent saving of water.

with a net return of s11.33 lakhs and a benefit:
cost ratio of 2.40:1.

Fig. 4.63:  Laser land levelling - Haryana

Fig. 4.64: Areca leaf plate making - Karnataka

(ii) Arecanut slicing machine: Areca slicing needed
an initial investment of s36,000, and was found to
generate an additional employment of 96 women-
days per annum. Using this machine, the total
cost incurred in slicing 48 quintals of raw areca
was s7.05 lakhs per annum, while the gross and
net returns were s9.07 lakhs and
s2.02 lakhs, respectively and the benefit: cost
ratio was 1.28:1.

(iii) Arecanut chipping machine: Areca chipping
needed an initial investment of s36,000 and was
found to generate an additional employment of 96
women-days per annum. The total cost of
chipping 48 quintals of raw areca was s7.05
lakhs per annum, while the gross and net returns
were s8.47 lakhs and s1.41 lakhs, respectively
and the benefit: cost ratio was 1.20:1.

4.6.8.3 Starch extraction from tuber crops:
The manual process of starch extraction from arrow
roots involves much drudgery to extractors. Hence,
three mobile starch extraction machines were
installed in the project in Orissa. The starch recovery
was 5-6 per cent higher than traditional methods along
with crushing efficiency of 20 kg/hour.

Through these starch extraction machines
17,250 kg tubers of arrowroot and cassava were
crushed and 2,500 kg starch was extracted and sold
to KASAM, NGO at Phulbani. Around 800 kg more
starch valued at s80,000 was recovered due to the
use of machine apart from the reduction of drudgery.

4.6.8.4  Leaf plate making machines in
Godda: Sal leaves are available in plenty in Godda
district.  Traditionally, the leaves are used for making
plates manually generating low output and income.
Hence, leaf plate making machines were introduced in
the Godda district. Seventeen machines, each

4.6.8 Post harvest technology and value addition

4.6.8.1 Agro processing unit for livelihood
improvement in Bidar: Participatory rural appraisal
and baseline survey of the adopted villages indicated
that the processing and value addition of pulses was
almost zero. Hence, livelihood improvement of the
beneficiaries was considered through the
establishment of a Rural Agro Processing Centre. A
woman SHG, “Santoshi Mata Food Processing
Group” consisting of 10 members formed introduced
Mini dal mill, Vermicelli machine, Chilli pounding
machine, and Flour mill. The farm women, earlier daily
labourers, could now earn R35,800/month during the
season.

4.6.8.2 Areca processing units in Chitradurga
district by UAS, Bangalore:
(i) Areca leaf plate making: The areca leaf plate

making machine, a relatively capital intensive
activity,required an initial investment of
s3,00,000 on machinery (Fig. 4.64). The sub-
project generated an additional employment of
1,800 women-days per annum to the rural
women. The annual gross return from the activity
was s19.44 lakhs from 8.64 lakhs leaf plates
produced, while the annual cost was s8.39 lakhs
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costing s17,000 and an average capacity of making
500 leaf plates/day, were provided to the beneficiaries
in SHG group mode (Fig. 4.65). They earned s60 per
100 pieces, as compared to s20 per 100 pieces
earned earlier. Net income from each machine
worked out to s0.68 lakh per year. The capacity
building and market linkage (with an NGO ESAF,
Dumka) enabled them to diversify their products,
wherein raw material requirement would be less and
price of the plates would be high. Such a linkage
helped the Mohali communities of Godda to earn
s7,800/household per year.

4.6.8.7 Turmeric production and processing
at Saiha in Mizoram: Turmeric cultivation was
promoted at Siaha in a value chain approach. An area
of 140 ha was covered under turmeric cultivation
involving 148 households. Turmeric productivity was
9.6 t/ha/annum. A turmeric processing unit was
established to boost value addition to the locally
produced turmeric (Fig. 4.66). Three SHGs (32
members) in Saiha district were involved in turmeric
processing. Four hundred kg of dried turmeric was
processed per month and sold @ s10/100g packet.

Fig. 4.65:  Mechanized leaf plate making -
Jharkhand

4.6.8.5 Primary processing of rice in Assam:
AFPRO, Guwahati introduced 19 rice mills in Dhemaji
district of Assam for primary processing of rice. As
estimated, these machines were used for milling 5.3
lakhs kg of paddy/year. The estimated gross income
was s5.3 lakhs per year.

4.6.8.6 Primary processing and trade of
tamarind: A large quantity of tamarind is collected by
the community and sold raw to middlemen at a very
low price of s7/ kg in the Bastar region. It was decided
to assign the process of collection, procurement and
processing to different groups. These groups
organized the entire chain of activities with the help of
villagers and distributed the profit to the stakeholders.
On an average, each family of the collection group
obtained s8,200. The procurement group earned a
profit of s48,000 per group selling to the processing
group. The two processing groups processed 1,700 q
of tamarind and earned a profit of s27,000 per group. A
total of s3.4 lakhs was distributed to 92 families
involved in processing and 4,350 man-days of
employment was generated.

Fig. 4.66: Turmeric production and processing – Mizoram

4.6.8.8 Large cardamom curing at North
Sikkim: Large cardamom plantation is common in
North Sikkim area.  The traditional bhatti for curing of
cardamom is inefficient. Curing is completed through
improved bhatti by indirect heating process at a
temperature of 50 + 5 0C in the Indian Cardamom
Research Institute (ICRI), Gangtok. The cured product
retained high oil content with attractive aroma, flavour
and colour not possible in the direct heating process
in traditional bhatti.

Hence, 30 units of the ICRI improved bhatti were
introduced in the area (Fig. 4.67). The cost of
installing the ICRI bhatti was around s28,000, with an
expected life span of 10 years. Besides, cured
capsules fetched higher price of around s50 to 100 per
kg in the auction market which was conducted by the
NARAMAC, Government of India with the help of
Spices Board (Marketing). Around 100 farmers were
benefited from the ICRI improved bhatti.

Fig. 4.67:  Cardamom curing - North Sikkim
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4.6.8.9 Bamboo handicraft: Bamboo craft was
considered a viable option for enhanced livelihood in
the Godda district. The intervention was introduced to
130 beneficiaries in the district. Prior to the
intervention, they were producing only 1-2 pieces of
basket, and were earning an income of s40/day.
Capacity building of the beneficiaries was done and
the simple tools were provided.

Items like round box set, oval box set, hanging
lamps, floor vase, pen stand, chocolate box set, dust
bin, laundry bin, fine bamboo mats, etc. were
prepared by these beneficiaries (Fig. 4.68). A market
tie-up with ESAF, Dumka was developed for sale of
these items. The average income per farmer per
month was estimated as s2,800. District authorities
sanctioned one shed for the SHG members of this
activity to promote their livelihood.

project area, tasar sericulture was introduced with the
objective of generating employment opportunities at
the local level (Fig. 4.69). The focused activities were
production of quality disease-free laying, rearing of
worms and reeling linked to the local weaving
community. The fabric was marketed through the
BAIF.

Fig. 4.68:  Bamboo handicrafts

4.6.8.10 Introduction of storage bins: Storage
bins were introduced by several consortia for the
storage of grain and seed. This intervention was highly
adopted by the farmers wherever introduced. The
estimated saving of grain as given by the MPUAT,
Udaipur and AFPRO, Guwahati is given in the
table 4.5.

Lead Center Units Remarks

MPUAT, 10,700 Saved 21,400 q; savings of
Udaipur grain per year worth R32 lakhs

AFPRO, 110 11 tons of seed were saved
Guwahati from flood

Table 4.5: Magnitude of grain saving by storage bins

Fig. 4.69: Tasar sericulture - Maharashtra

Fig. 4.70:  Lac cultivation on Palas and Ber - Jharkhand

4.6.8.11 Tasar sericulture-A sustainable
option for livelihood: Gadchiroli district is rich in
natural resources with 78 per cent forest cover.
Considering the vast forest potential available in the

The intervention benefitted 256 BPL families as
an additional source of livelihood. It provided
employment for 120 days and generated an income of
s8,000. About 100 acres of forest were conserved by
the participant families. These activities were taken
during the post-rainy season when they migrate after
the Kharif crop, and none of the participants migrated
to nearby cities in search of work. The programme
was expanded to four blocks of Gadchiroli and
Chandrapur districts.

4.6.8.12 Lac cultivation for livelihood
improvement: The palas and ber trees, found in
abundance in the project in Dumka and Jamtara
districts in Jharkhand, are generally cut for use as
fuel. Farmers were educated to use these trees for lac
cultivation, which could fetch extra income from the
unused trees. The trees located on the border of rice
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fields were also utilized successfully for lac
production without any adverse effect on paddy. More
than 10,100 palas trees were inoculated in all the
adopted villages with brood lac by the farmers (Fig.
4.70). An income of around s8.57 lakhs was
generated by 148 households. Besides, it also
generated 2,300 man-days of employment. During the
three consecutive droughts since 2009, the adopters
did not migrate in search of livelihood.

In the Betul district on Madhya Pradesh, 100
farmers were selected for lac cultivation and about
2,000 palas trees were inoculated by Rangeni lac
insect. The farmers got an additional net income of
s6,200 per plant, which was earned during extra time
by the family members.

4.6.8.13 Income generation through rope
making - A success story: Farmers supplemented
their income by making ropes from the locally
available grasses like Babbar, Munj and lemon grass.
They used to make about 2-4 kg of rope in a day by
using locally made hand-operated wooden machine
known as Killi. The ropes were marketed through local
traders @ s40/kg for Munj rope and s25/kg for Babbar
grass rope. The farmers could earn up to a maximum
of s2,400 per month.

Twenty foot-operated “Rope Making Machines”
were provided by GADVASU, Ludhiana in the project
area (Fig. 4.71). Though these machines were foot
operated, they could be made to run on electric motor
as well. These machines could be easily operated by
women as well as old people, as these were
ergonomically designed. These were sturdy
and required minimum maintenance. Their cost was
quite low (s4,500 per machine). These were easily
accepted by the beneficiary farmers who started
making 7-8 kg of superior quality rope in one day, or
210-240 kg of rope per month.

This innovation generated an additional income of
s2,400 per month per family. The ropes were usually

sold in the local market where they were used for
making cots. The persons who were engaged in cot
making also earned handsome income.

4.6.8.14 Pickle making from jackfruit and
other underutilized NTFPs: Jackfruit trees are found
in abundance in and around the forest areas of the
villages selected in the Godda district of Jharkhand.
Each tree yields about 70 to 90 kg of fruits and people
either consume or sell them in the market at throw-
away prices. The areas with high concentration of
jackfruit were identified and their value addition was
introduced by making pickles for commercialization.
One hundred and seventeen members of nine SHGs
were involved in pickle making from jackfruit and other
fruits available in the forest areas. The members were
provided training on processing and preservation of the
jackfruit and other NTFPs for pickle making.
Marketing tie-ups were explored. About 1.95 tons of
the pickle was prepared with an estimated sale price
of Rs. 1.17 lakhs. The promoted brand for sale of the
product is “Yogini”(Fig. 4.72).

Fig. 4.71:  Mechanized rope making from local grasses

Fig. 4.72:  Pickle making from underutilized
NTFPs – Jharkhand

4.6.8.15 Modified pit loom for enhanced
income: The rural women in the Sripur village of Itahar
Block, Uttar Dinajpur produce “dhokra” (a coarse
fabric used as bedcover, curtain and other domestic
purposes) by weaving jute hand spun yarns in an
outdated weaving system, a time consuming
laborious process. They sell the “dhokra” in local
market at a price of s 200-300/-.  Modified pit loom
(handloom) is generally used to produce improved
quality of fabric of different varieties. Ten hand looms
were set-up in four sheds and thirty days training on
operation was conducted for the women. A net income
of s60 was obtained by the use of modified pit loom,
as against an income of s20/- obtained by the
traditional system. A comparative study for operation
of two looms by one operator is Table 4.6.
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4.6.8.16 Mushroom production - Wide
adoption for livelihood:
(i) Paddy straw mushroom cultivation:

Mushroom cultivation is a low-cost and short-
duration enterprise for upliftment of rural livelihood
including farm women and SHGs. Rice-based
cropping system is the predominant production
system in Orissa. Enough straw is available for
mushroom production. The climate is also
congenial for growing paddy straw mushroom
during the Kharif (8 months) and Oyster (Dhingri)
mushroom during the Rabi (4 months) seasons.
The Spent Mushroom Substrate (SMS) was
utilized for preparing vermicompost. Eighteen
mushroom sheds were constructed (Fig. 4.73).
Each shed had a capacity to accommodate 120
paddy straw mushroom beds and 225 oyster
bags.

bed/bag. One spawn unit per cluster was
established for regular availability of quality
spawn materials for sustainable mushroom
production. These units produced 28,800 spawn
bottles (paddy straw 19,200 + oyster 9,600).
This resulted in horizontal expansion and
production of fruiting bodies amounting to 34.5
tons (paddy straw 18.2 tons + oyster 16.3 tons).

(ii) Improving nutritional status through
mushroom production: This intervention was
successfully demonstrated in Champawat
(Uttarakhand), Chamba (Himachal Pradesh) and
Kupwara (Jammu &Kashmir) districts by VPKAS,
Almora. It resulted in an average income of
s4,800 to 309 farm families with 8-10 days
employment per year. The estimated production
and gross income was 247 q and s18,52,500
respectively.

(iii) Oyster mushroom cultivation: Mushroom
cultivation has become popular both in the
project villages, as well as in the non-project
villages after getting trained by the successful
farm women of the project villages. One hundred
and seventy seven farm women were engaged in
mushroom production either individually or in a
group. The input cost was s24 for three bundles
of mushroom spawn and the return was s200/
bundle.
One hundred and twenty eight tribal women
farmers were engaged in oyster mushroom
cultivation in the project villages (4.74). They
harvested 1-2 kg per bag and the produce was
sold @ s80-120 per kg. It was found that
mushroom production was more on wheat straw
than on paddy straw. Twelve women of Gulab
Baha SHG of Karela village of Jama block in
Dumka district produced a maximum of 678.85
kg oyster mushroom from 446 inoculated bags

Table 4.6: Performance of old and modified looms

Item Old System New System
(Pit Loom)

Dhokra (Jute/Jute) 40-50 hrs 8-10 hrs

Dhokra (cotton/cotton) 90-100 hrs 25-30 hrs

Net income per day 20 60
 (in R)

Fig. 4.73:  Mushroom shed in participant’s field

Three hundred and thirty two households were
involved in mushroom cultivation and 17,850
spawn bottles (Paddy straw 12,180+ oysters
5,670) were provided to the beneficiaries. Post
training provided on mushroom production,
preservation and processing. Mushroom fruiting
bodies amounting to 21.6 tons (Paddy straw 12
tons + oyster 9.6 tons) were realized. The
beneficiaries could get a net return of s40 per Fig. 4.74:  Harvested oyster mushroom
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which was sold @ s120-130/kg valued at
s83,146/-. Regular production and consumption
of oyster mushroom and green vegetables had
impacted positively on the health and nutrition of
the members of farm families.

4.7 GEF funded sub-projects

GEF supported activities mainly focused on land
degradation, biodiversity conservation and adaptation
to climate change through improved land and
resource management

4.7.1 Salient achievements

The core activities, which were addressed
through three sub-projects, resulted in sustained
improvement in the incomes and well-being of farm
families in the rain-fed, hilly and mountain, dry land,
tribal and coastal areas left behind in the development
process earlier. Major achievements of individual sub-
projects are highlighted below.

4.7.1.1 Harmonizing biodiversity conservation
and agricultural intensification through
integration of plant, animal and fish genetic
resources for livelihood security in fragile
ecosystems: The sub-project was executed in three
disadvantaged districts viz., Chamba in Himachal
Pradesh, Udaipur in Rajasthan, and Adilabad in
Andhra Pradesh. It primarily aimed at enhancing the
livelihood security of farming communities through
conservation and use of traditional crops, livestock
breeds and fish resources in subsistence farming.

Inventory of genetic resources, farming systems,
and exploring benefit enhancing or “add value”
interventions were the major activities addressed
under the sub-project. About 1,000 farmer
households were initially involved in various project
interventions from each district.
• About 2,500 landrace accessions of various

crops were assembled, characterized and
unique types identified. Accessions with desired
unique traits identified and proposals of about 30
landraces have been finalized for registration.
Besides, registration proposals of 15 farmer
varieties in eight crops have been submitted to
the PPV&FR  Authority for registration. Twenty
six Community Seed Banks (CSBs), with a
capacity to store about 15-20q seed, were
established for administering seed storage and
supply. Ten PBRs were developed and duly

linked with the CSBs. Suitable interventions were
demonstrated for the farmers to continue
cultivating important landraces like red rice,
Chambarajmah, local maize, sorghum, pigeon
pea, green gram, black gram and others.
About 5,000 animals comprising goats, sheep,
cattle and buffalo were inventorized and
characterized. Inventorization of management
practices, and morphology and body biometry of
buffaloes, cattle and goats was done in Udaipur.
Similarly, breed characterization data were
recorded for goat and cattle in the Adilabad
district.
Elite strains of extinct native breeds were
identified and distributed among the farmers as
component of breed improvement interventions.
Two hundred and forty six breeding bucks, 40
rams, 28 cattle bulls and 12,283 native poultry
(cock, hen and chicks) were distributed among
the native farmers besides 5,250 AI doses. Breed
improvement interventions together with health
and feed management interventions, for
example, resulted in income enhancement from
s3,200-20,000 per participating farmer
households for different interventions in Udaipur
district.

• Exploratory surveys, conducted on 15 rivers of
Chamba district revealed a total 20 fish species
recorded, against 12 species previously known.
There was evidence of presence of Garra
orientalis, previously not known from India but
from China. A putatively new species, (Garra sp.
nov.) is likely, but confirmation will require further
taxonomic assessments. Labeo dero was
considered as potential indigenous species of
lower Chamba and was cultured in captivity in
Bhatiyat block through collection of wild seed.
The trials on mono-and mix-culture of rainbow
trout and snow trout at farmers’ ponds/tanks
constructed under the project at Bhandal in
Salooni block revealed that both the species
could be cultured in mono-and mix-culture in
raceways.

Exploratory surveys were conducted on 10 rivers
and 6 reservoirs/lakes of Udaipur district and a total of
47 fish species were recorded. The exploration
discovered a fish species (Labeo sp. nov.) putatively
named as L. icarae), morphologically distinct from
other congeners of the gonius subgroup under genus
Labeo namely, L. gonius, L. boggut and L.
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dussumieri. The Labeosp. nov. was propagated and
demonstrated where this underutilized fish
contributed additional income source. Two indigenous
fish species (Labeosp. and Puntiussp.) were
identified for their promotion in fish farming systems.
Before the project, the seed of these species was not
available in Rajasthan. The captive breeding protocol
for these species had been standardized including
protocol for sperm cryopreservation protocol and good
quantity of fish seed was produced. The seed
produced under captive conditions was reared up to
fingerlings stage and stocked in four water bodies in
the district to evaluate the performance of indigenous
fish species in culture fishery. The indigenous species
contributed 1.1 to 3.7 tons additional fish production.
An additional profit of s0.66 to 2.22 lakhs (i.e. s0.038
lakhs per ha) was contributed by this species
introduced in culture systems. Overall, s0.013 to 0.23
lakhs/family/year was gained by 106 families through
fish production.

Godavari drainage system including river
Godavari and its nine tributaries and reservoirs were
explored. Mahseer, Tor tor was found in Penganga
River which has been the first report from this region,
as this mahseer is so far known from the Indus,
Ganges (including the sub-Himalayan range),
Brahmaputra and Narmada river systems in India. A
Bagrid catfish Rita sp.nov., from river Pranhita of
Godavari drainage system, was identified and
distinctive features from its closely related R.
Kuturnee were discriminated.

Technological intervention included fish seed
production, grow out in beneficiary farms by
integrating with poultry and horticulture. To restore the
locally important fish species and grow them for
breeding purpose and further to distribute the seeds
of these species to the local farmers of Adilabad
district and to the nearby rivers, a cage was setup at
Kadem reservoir near Khanapur Mandal of the
district. Brood stock of six fish species, including
Labeo fimbriatus, L. calabasu and Clarias batrachus
indigenous for this are aware reared for domestication
in the cage. Breeding of L. fimbriatus and L.calabasu
was done in two seasons. In this process, L.
Fimbriatus failed to breed while L. calabasu bred. The
seeds produced from the fish were distributed to the
beneficiary farmers of the project.

Similarly, for fish breeding and availability of fish
seed, Indian major carp hatchery has been setup at
four places viz., Pembi (Khanapurmandal), Jheri

(Keramerimandal), Nazrulnagar (Bheeminimandal)
and Indravelly in Adilabad district, and fish farming
was successfully demonstrated.

4.7.1.2 Strategies for sustainable management
of degraded costal land and water for enhancing
livelihood security of farming communities: The
sub-project was executed in the Sundarbans region of
Ganges delta (West Bengal) and Tsunami affected
Andaman & Nicobar Islands by covering 32 villages in
12 clusters in four districts (2 in West Bengal and 2 in
Andaman & Nicobar Islands). It was implemented in
eight clusters representing seven blocks in the South
24 Parganas district and one block  in the North 24
Parganas district; and in 4 clusters in the South
Andaman district, and Dashrathpur in Rangat and
Deshbandhu gram in Diglipur in the North & Middle
Andaman district of Andaman & Nicobar Islands.
• About 349.58 ha of land in the Sundarbans and

Andaman & Nicobar Islands was transformed to
multi-cropped land with integrated crop and fish
cultivation through the implementation of
different land shaping techniques like farm pond,
deep furrow & high ridge, paddy-cum-fish, broad
bed & furrow, three-tier system, paired-bed
system, and drainage improvement network.

• About 12,06,073 cu.m of rain water was
harvested under various land shaping
techniques adopted in 342.39 ha area brought
under multiple cultivation of crops and fishes. The
cropping intensity has increased up to 240 per
cent and the income of beneficiary farmers has
increased by manifolds.

• Raising of land and creating water harvesting
facilities reduced the problem of drainage
congestion and salinity build up and along with
increase in the availability of fresh water for
irrigation helped the farmers to grow multiple and
diversified crops in lieu of mono-cropping of rice.

• In three years of implementation of land shaping
techniques employment to the extent of 66,000
man-days was created in the project area.

• About 20 ha was brought under brackish water
aquaculture through shaping of saline and not
suitable for crop cultivation into shallow-depth
ponds. New crops and improved varieties
introduced in 387.7 ha area for sustaining the food
security and economic growth has increased the
productivity, employment, food and nutritional
security, soil health, and farm income.
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• Through technological interventions about 121.2
ha of degraded land were brought under improved
nutrient management by green manuring with
Sesbania, fertilizer application on soil test basis
and vermicomposting.

• More than 6,000 farmers from the project area
participated in 133 training programmes/
exposure visits.

• Four Rural Technology Centres (RTCs) were
established in the Sundarbans region for the
dissemination of improved technologies.

• A sum of s99.45 lakhs has been generated as
sustainability fund to ensure continued
technological upgrading and handholding of the
beneficiary farmers.

4.7.1.3 Strategies to enhance adaptive
capacity to climate change in vulnerable regions:
Various technological interventions suiting to the
prevailing land and water resources were implemented
to enhance crop productivity, higher and efficient use
of land and water resources in sustainable manner
under climate variability and change situation. The
major interventions were: heat-stress /drought-
tolerant varieties; water logging-tolerant rice varieties;
crop/ livelihood diversification; quality seed production
and supply through Community Seed Bank (CSB);
small-scale water resources development/ renovation
of the existing soil/water conservation structures;
water saving technologies; support to women SHGs;
vaccination and supply of medicines, mineral mixture
and green fodder and dietary supplements for
livestock; establish, equip and self-sustain Rural
Resource Centers (RRCs); and stakeholders’ training
on climate  change adaptation.

Remote Sensing derived drought index,
“Vegetation Condition Index” (VCI) was used for
developing drought early warning in the selected four
districts. The adaptation strategies using locally
suitable efficient technological interventions for:i) crop
production, on-farm testing of crops including change
of crop variety to go with the nature of climatic risks
(early and terminal heat stresses and/or inundation
and submergence); ii) agronomic adjustments (heat/
flood resilient crop varieties, change in planting dates
with weather forecast, reduced tillage in conservation
agronomy, raised bed cultivation, water saving
technologies, integrated plant nutrient/pest
management, etc); iii) crop diversification; iv) change
in the cropping system and intensity; v) small-scale
water resources development (deepening of wells,

renovation of ponds), rejuvenation of water harvesting
structures and improving irrigation efficiency with
sprinkler, rain gun and drip; vi) integration of different
farming systems; vii) discreet livestock health and
nutrition management; and viii) diversification in
livelihood, etc. were worked out through participatory
research for recommendation as adaptation options
for livelihood security.

In drought prone districts, changes in land use
pattern, crop mix with staggered maturity and
resources use pattern and crop rotation have a great
potential for risk adjustments. Attempts were also
made on alternate livelihood options to enhance the
farm family income through off-farm and non-farm
based interventions. These endeavours resulted in
enhancement of the farmers’ adaptive capacity
through acquisition of knowledge, skills and the
conviction about the potential of the technologies for
achieving sustainable livelihood in future.

Weather and climate information played an
important role in successful implementation of the
community-based adaptation initiatives in the
selected districts and the local community was able to
access these information through mKRISHI based
mobile technology. The community could identify their
adaptation needs and priorities, assess the resources
gap in knowledge, technology and skill and acquire
the resources either from the project and other
sources; and protect the assets and take necessary
action during these period. Mewat experience during
the 2012 drought was a good example of adaptation
strategies (drought contingency plan as preparedness
for risk prevention at the community level) that
incorporated both scientific knowledge of climate
changes supported through the project scientists,
weather forecasting/monitoring through mKRISHI,
and local knowledge on agriculture and livelihood risk
assessment based on the bio-physical as well as
socio-political environmental change from the past
experience.

The major outcomes of the sub-project are
highlighted below:
• m-KRISHI Technology: Innovative services

called mKRISHI® Agriculture and mKRISHI®

Fisheries were developed and commercialized in
the PPP mode. The technology is being patented
and is capable of providing immediate, short-
term and long-term solutions to the beneficiaries
in the identified clusters at selected villages.
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• mKRISHI® Agriculture: It was able to connect
3,000 farmers from 62 villages in Dhar, 43 in
Ganjam, 17 in Mewat, and  25 in Raigad districts.
Over 5,000 queries were raised on the platform,
with 80 per cent of them responding within a day.
Right kind of the dissemination helped the
farmers to take a right decision.

• mKRISHI®Fisheries:, The fishermen in the
coastal areas of Raigad district in Maharashtra
could make targeted catch of fish with the use of
mobile-based advisory, enhanced harvest by
more than 50 per cent and saved fuel
expenditure on motorized and mechanical
fishing boats. Fifty six Fishermen
Co-Operative Societies of Raigad are availing the
service.
Services offered: i) Wind Speed and Direction
Advisory; ii) Wave height (newly added); iii)
Potential Fishing Zone Advisories – forecasting
the date and the possible fishing zones, by
INCOIS; iv) Send Alert – Tsunami, Storms,
Surges, Floods, and Drought; v) Fish rates at
Major Landing Centres in the State; and vi)
Weather forecast (rain, cloud and temperature).
Impact of the technology: It had great impact
by forecasting life threatening squally weather
conditions four days in advance and four times a
day. It served as an effective Early Warning
System (EWS) that also saved unnecessary
wastage of ice, fuel and manpower.
MKRISHI® Fisheries Service mobile handsets
were distributed to 226 beneficiaries in 56
Fishermen Cooperative Societies; where, for
every beneficiary, 10 additional fishers were
sensitized. It was found that 58.49 lakh litres of
diesel worth s3,041.48 lakhs/annum were saved
at 30 per cent adoption.
State Government was also benefited by saving a
subsidy amount of s699.54 lakh/annum. The
Global Environment Benefit (GEB) of this
technology was the saving in carbon (GHG)
emission of 16,000 tons/annum.

4.8 Mitigation of drought

During the implementation phase, frequent
droughts were faced in several districts covered
under the sub-project. The consortia were asked to be
flexible during such period. Some of the steps initiated
to mitigate the drought effect were as follows:

• The field with the crop were kept weed free.
• Only life saving irrigation were given at the critical

stages; use of HDPE pipes for irrigation was
promoted.

• Location-specific intercropping system such as
maize – arhar and maize – blackgram was
encouraged.

• Mulching to check evaporation was promoted.
• Small plastic lined water harvesting structures

were promoted.
• SMSs were sent daily on drought management

practices and weather forecast.
• Incorporated forage crops under the cropping

system; enrichment of manger waste and low
quality fodder with urea, molasses and mineral
blocks to sustain milk production.

• Bore well owners were persuaded to share the
water with neighboring farmers.

• Concept of community nursery was promoted.
• Technology like redgram transplanting was

promoted.

4.9 Identification of high payoff interventions

The interventions initially approved were based on
secondary information and were large in numbers. A
conscious effort was made to focus only on high pay-
off interventions which could create impact, in terms of
substantial benefits to a large number of farming
families and can be expanded to cover a large number
of households. These varied depending upon the agro-
climatic conditions and strategic focus of the
consortia, but were limited to 4-5 interventions. Some
of these interventions were:
• Use of improved variety/hybrid seed (limited to 2-

3 major crops of the area);
• Use of soil test-based dose of fertilizer (including

micro nutrients).
• Diversification to high value crops where

opportunities for marketing exist.
• Introduction of improved breed of buck (in larger

number) for enhancing the goat production for
landless families.

• Pig production, particularly in North-East through
supply of improved breed male.

• Promotion of backyard poultry.
• Rain water harvesting, improving water use

efficiency and promoting efficient use of natural
resources.
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4.10 Sustainability of post-project activities

A major emphasis of the component-3 was on
developing a mechanism for sustaining the activities
beyond the project period. Some of the efforts made in
this direction are as follows:

4.10.1 Development of sustainability fund

Creation of sustainability fund under the project
would carry forward the activities in the long run after
withdrawal of the project. This money is of the farmers,
with them (in Bank) during the project period, for use
by them (beyond the project period), and also its use
to be decided by them. The Lead Centre and
Consortium Partners will continue to provide technical
guidance. A complete set of “Guidelines and its
Management” for the Sustainability Fund has been
prepared. The sustainability fund generated so far is
given in annexure 11.

MPUAT, Udaipur leads in creating sustainability
fund to the tune of s3.51 crores, out of the total s 7.51
crores created by all the consortia. The fund
mobilized may be small but it has created a deep
sense of ownership among the participating
community.

4.10.2 Development of inclusive community based
organizations

Cluster and Village-level Committees have been
formed with 3-5 members in each Consortium. These
committee members are also involved during the
service delivery of inputs and implementation of the
activities. This participatory approach has developed a
sense of confidence and enabled the members to take
decisions.

During the course of project implementation, a
number of Rural Technology Centers / Village
Resource Centers / IT Kiosks have been developed.
These Centers will continue to support the community.
Mechanism to run these Centers after the project
period has been developed at the PIU level.

4.10.3 Linkages with banks, insurance companies
and other organizations

A number of consortia have developed linkages
with the Banks, Panchayati Raj Institutions (Zilla
Panchayat), Line Departments like Agriculture and
Animal Husbandry Department, Krishi Vigyan Kendra
(KVK) and other ongoing Government Programmes to
sustain their support in the long run.

Workshops with Bankers and Insurance
Agencies have been organized. Insurance of the pig
and goat has made the community to adopt the good
practices that has given a guarantee to the farmers
against the mortality of animals or damages to
infrastructure (AFPRO, Guwahati; CRIDA,
Hyderabad SDUAT, Sardar Krushinagar, etc.).
Banker’s workshop for ensuring credit support for the
spread and sustenance of IFS models has been
facilitated (SDAU, Sardar Krushinagar and Annamalai
University, Tamil Nadu).

4.10.4 Marketing linkages

Self-help groups/CIGs/Federations of SHGs,
FBGs, and Producer Groups have been formed. The
success stories from different Consortia have been
reported from the introduction of HYV/improved
variety in vegetable cultivation with development of
strong market linkages. The VFPCK model adopted
by the KAU, Thrissur is an example in this direction.

Starting of marketing of the poultry product of
Matri SHG Poultry Enterprises in Arunachal Pradesh
has brought a ray of hope and awareness about the
potential. The input cost was s4,55,499 and the
returns were s6,01,320. MPUAT, Udaipur has
reported formation of 126 FBGs and 3 Producers
Companies in the Banswara and Dungarpur districts
of Rajasthan.  These will be self sustaining in the next
two years. The Annamalai University has facilitated
opening of retail outlets in nearby towns for higher
returns to the farmers.

4.10.5 Need-based capacity building and creation
of service providers

Youth have been trained as “Service Providers”
for providing technical services in the field of Animal
Husbandry, Agriculture and Horticulture. They will
work as “Technology Agents”. Entrepreneurship
trainings on motor rewinding, pump repair, black
smithy, electrician, paravet and primary processing of
farm produce have created a large number of skilled
workers at the village level.

4.10.6 Building the chain and revolving fund
approach

The concept of “Building the Chain” approach has
been practiced for the continuation of project
activities. GVT, Ranchi has reported that the farmers
covered under the project intervention have been
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divided into core villages and dissemination villages in
each cluster. The core villages have been kept for
direct intervention of various activities that will also act
as demonstration fields for the dissemination villages.
The progressive farmers from the dissemination
villages have been promoted to adopt the improved
techniques and technologies through skill upgradation
and technical support.

4.10.7 Formation of village level commodity
banks

Innovative village level “Commodity Banks” and
“Seed Banks” formed will continue to provide support
beyond the project period. BAIF, Pune has formed
“Goat Bank” through revolving fund approach. The
concept of “Fodder Bank” has also been mooted to
ensure the availability of fodder, preferably in feed

❏❏❏❏❏
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SECTION-5

5.1 Rationale

In the light of rapidly changing national and global
agricultural scenario, the National Agricultural
Research System (NARS) has to find technological
solutions not only for the immediate problems but also
has to maintain its competence in frontier areas of
science to meet the continuously emerging problems,
both anticipated and unanticipated. Frontiers of
science being ever-expanding, the NARS has to
remain nationally as well as globally competitive.
Indian agriculture is handicapped from becoming
globally competitive for want of scientific capabilities
required to solve specific but critical technological
problems in strategic areas of agriculture. Hence, it is
imperative for the NARS to focus on innovative basic
and strategic research and its application to
agricultural development.

Under these circumstances, there is an urgent
need to build capacity and excellence in the NARS so
as to make it capable of providing high-quality science
in the strategic areas. In order to address these
requirements, “Basic and Strategic Research in
Frontier Areas of Agricultural Sciences” (BSR) was
included as Component-4 under the NAIP to support
novel and cutting edge research by involving all the
stakeholders in Consortia mode.

5.2 Objectives

The objective of Component-4 was to enhance
the capacity and attain excellence in the basic and
strategic research in frontier areas of agricultural
sciences like biotechnology; integrated pest
management (IPM); post-harvest technology (PHT);
engineering, sensors and precision agriculture;
animal production, nutrition, physiology and health;
natural resource management and climate change;
nano-technology and science; biosystematics and
biodiversity; social sciences, etc.

5.3 Sub-components / themes

The Project Appraisal Document (PAD)
envisaged four broad areas under Component-4 viz.,
Genetic Enhancement of Plants and Animals; Natural
Resource Management; Integrated Pest Management;

and Post-Harvest Technology and Value Addition.
After the approval of 61 sub-projects in three calls,
they were broadly grouped under 10 sub-
components by the Project Implementation Unit
(PIU), as given in annexure 12. In order to meet the
near, medium and long-term research needs, the
above-mentioned objective of the component was
addressed through the following 10 sub-
components:
• Animal Nutrition and Diseases;
• Animal Reproduction;
• Biosystematics and Biodiversity;
• Biotechnology;
• Engineering, Sensors and Precision Agriculture;
• Integrated Pest Management (IPM);
• Nano Science;
• Natural Resource Management (NRM) and

Climate Change;
• Post Harvest Technology (PHT) and Value

Addition; and
• Social Science.

This component essentially supported novel and
cutting-edge research that provided strong
underpinnings to address the existing and emerging
problems of Indian agriculture. Sixty one consortia
comprising 262 Partner Institutions were involved in
executing various activities of the component. On an
average, the competitive grant proposals for the 61
sub-projects were modest, both in terms of financial
outlay per sub-project (R 58.26 million) and number of
partners in each consortium (4.2). The total financial
support given to the component sub-projects
R3,554 million in terms of utilization. The sub-projects
were sanctioned in three calls and launched during
August 2007 to September 2009; and their average
duration was 62 months, which ranged from 39 to 82
months.

Of the 61 approved sub-projects, 42 were focused
on basic and exploratory research and the rest were
strategic/ application-oriented. The lone sponsored
sub-project, “Bioprospecting of genes and allele
mining for abiotic stress tolerance in agriculture” was
the largest in terms of budget (R 6975.05 million) and
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partnership (36). This mega sub-project has been a
major ICAR attempt to bring together a large number
of scientists to fulfill a far-reaching initiative in basic
and strategic research cutting across the species
(animals, microbes and plants). This has triggered an
innovation mood in the NARS with a cogent group of a
large number of institutions and their scientists
working coherently.

5.4 Salient achievements

In April 2011, the 10 sub-components, under
which all the 61 approved sub-projects were grouped
earlier, was further refined to match the closeness in
subject matter covered in various sub-projects by
grouping them under the following 10 Thematic Areas
(Fig. 5):
• Bioprospecting of Genes and Allele Mining;

[Cutting across disciplines; Mega sub-project
(BAM)]

• Plant Biotechnology, Molecular Genetics and
Breeding, and Biodiversity;

• Nanotechnology;
• Natural Resource Management, GIS and

Precision Farming;
• Structures and Processing Engineering;
• Social Sciences in Agriculture;
• Animal Reproduction, Physiology and Health;
• Milk and Dairy Production;
• Rumen Physiology and Ecology; and
• Meat Production.

Accordingly, salient achievements are organized
for reporting purpose under the following sections:
• Stress Tolerance in Agriculture;
• Molecular Genetics and Breeding;
• Biodiversity;
• Nanotechnology;

• Precision Farming;
• GIS Application in Agriculture;
• Natural Resource Management;
• Structures and Process Engineering;
• Social Sciences in Agriculture;
• Animal Reproduction and Physiology;
• Animal Health;
• Network for Cattleyard Management;
• Milk and Dairy Production;
• Rumen Physiology and Ecology; and
• Meat Production.

5.4.1 Stress tolerance in agriculture

Several discoveries and leads were reported;
unravelling tolerance of target crops and animals to
various abiotic and biotic stress factors, as under:

5.4.1.1  Salt tolerance in maize: One
conspicuous discovery in molecular domain involving
abiotic stress tolerance, for example, waterlogging
tolerant maize plants, is that the genes induced
under stress conditions involve ‘binding’ and
‘oxidation-reduction’-related linkage (mapping),
whereas in susceptible genotype, there is
involvement of ‘chloroplast’, ‘plastid’ and ‘transferase’
gene-sets.

5.4.1.2  Stunting in rice: In rice, homozygous
transgenic lines expressing abiotic stress responsive
OsFBK1 gene tagged with myc gene expressed
stunting trait. It could be proved with the reversal of the
stunted expression by silencing the OsFBK1 gene
using the RNAi approach. A tool shRNAPred-1.0 was
designed for predicting shRNA from nucleotide
sequence data, and employed to study distribution of
shRNA on rice genome.

5.4.1.3 Salinity stress tolerance: Ten
differentially expressed proteins that may impart
tolerance to salinity stress were identified from the
microbe Bacillus pumilus SB49 cultured at 20 per cent
NaCl. A variant allele of cry 1 Aa gene from the isolate
NB7 was confirmed for expression of the protein in E.
coli.

5.4.1.4 Acidity stress tolerance: Consortia of
acid tolerant bacteria identified for soils under
plantation crops improved the seedling stand in
coconut, arecanut, cocoa and vanilla (Fig. 5.1).

5.4.1.5 Insecticide tolerant bio-pesticides: A
major success in commercial sense was achieved in

Fig. 5: Broad Thematic Areas under Component-4
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identifying temperature and multiple chemical
insecticide tolerant biopesticides for sugarcane and
vegetable-based (Trichogramma chilonis), and cotton-
based ecosystems (Chrysoperla z. sillemi). A strain of
Trichogramma chilonis having tolerance to both
multiple insecticides and high temperature was also
developed by selective breeding (Fig. 5.2).

The technology successfully tested/
demonstrated in >500 acres at multi-locations in five
states saved R4,400 in plant protection. The releases
of tolerant biopest strain in sugarcane crop season
resulted in 50-80 per cent reduction in insecticide
application and increased the yield by 15-20 per cent.
In tomato, this application reduced the fruit damage
by >85 per cent and increased the yield by >8 q/acre,
resulting in an additional income of .34,264 per ha. to
the farmers.

5.4.1.7 Fruit borer resistance in tomato: A full
length gene jhamt (juvenile hormone acid methyl
transferase) derived from the tomato fruit borer pest,
Helicoverpa armigera, has been cloned and
mobilized. Transgenic tomato plants expressing
jhamt dsRNA were found resistant to fruit borer. It was
validated that plant produced dsRNA from transgenic
tomato on feeding by target pest silenced the pest
activity of fruit borer. Five novel genes were further
cloned and their sequences characterized as likely
targets for RNAi for silencing of genes of the pod borer
Helicoverpa armigera.

5.4.1.8 Molecular diagnosis of plant viruses:
Diagnostic tools for rapid, sensitive and specific
detection of plant viruses using engineered
monoclonal antibody were developed and
successfully field tested on an array of vegetable
crops. The intellectual property (IP) protection and
commercialization process with BPD support by the
Consortium Leader  are under progress.

5.4.1.9 Culturing of nematode: Lesion
nematode Pratylenchus coffeae was successfully
cultured on carrot discs. The cultures can be
maintained in laboratory, in BOD incubator, and used
in testing the dsRNA constructs. Reportedly, this is a
novel innovation, not earlier available anywhere in
India.

5.4.1.10 Potential of RNAi in insect pest
management: Twelve genes, including the five novel
were cloned and sequence characterized as likely
targets for RNAi for silencing of genes of Helicoverpa
armigera. Tomato plants were genetically engineered
to synthesize dsRNA of three genes from Helicoverpa
armigera.

5.4.1.11 Symbiosis of whitefly with bacterial
symbionts: Seven populations of whitefly collected
and maintained by the consortium showed low to high
resistance (4-30 fold) against seven commonly used
insecticides; potential cross resistance within and
between organophosphate and pyrethroid was also
observed. This information is likely to further
contribute to developing management strategy
against the obnoxious pest- whitefly in fruit and
vegetable crops.

5.4.2 Molecular genetics and breeding

Cotton, sesame and rice were addressed
holistically for particular features: cotton for boll and
fibre traits; sesame for neutraceutical traits; and rice

Fig. 5.1: Effect of acid tolerant bacteria applied
on plantation crops

Fig. 5.2: Bio pesticides (Trichogramma chilonis) for
plant protection in vegetable-based cropping systems

5.4.1.6  Blast resistance in rice: An array of
blast resistant basmati rice lines developed was a
prominent achievement. It had seven different
resistant genes identified by the consortium and
stacked, using molecular marker aided selection tool,
in a combination of 1-3 different genes in each of the
identified lines. This material with a designed wide
base is now capable of addressing any rice blast
threat in the basmati growing areas; it is nearly ready
for commercial release.
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for blast resistance. Basic studies were advanced in
understanding the apomixis, a natural way for plants
to reproduce and multiply without obligatory sexual
reproduction; and also in molecular taxonomy,
evolutionary relationships in species and mapping of
wild relatives of some indigenous crops in India.

5.4.2.1 Genomic analysis in cotton: Functional
genomics of fibre development and fibre strength
were comprehensively investigated and thoroughly
published. Key genes and pathways involved in
drought tolerance during fibre development in cotton
were identified. As by-product, 11 gene constructs of
genes involved in fibre development or strength
(expansion, E6, RD22 like protein, arabinogalactan-2,
galactinol synthase-3, fatty acid chain elongase,
prolin rich protein-5, cytochrome p450 like protein,
osmotin like protein, R2R3 myb transcription factor,
and aquaporin) were developed; and among these,
genetic transformations involving four genes were
carried out. Evidence for the glycoprotein status in
cotton fibre was determined and glycoproteome
strategy for cotton fibre optimized.

5.4.2.2 Genome sequencing in sesame: In
sesame, two accessions with high sesamin content
were identified; and major anti-oxidants in sesame,
namely, sesamin, sesamol and sesamolin content
and middle chain fatty acid contents in 150 selected
elite accessions investigated. Methods for alien gene
transfer by genetic transformation in sesame have
been evolved; reportedly for the first time. Draft
assembly with 85 per cent genomic information was
generated in whole genome sequencing; over 52,000
SSR sequences identified out of which about 2500
pairs of primers synthesized, and the polymorphic
among these utilized for genotyping.

5.4.2.3 Rice genome: Blast resistance genes (7)
were validated; and a range of alleles for these genes
were mined in 268 heterogenous Indian landraces. A
candidate avirulent (Avr) gene potentially capable of
breeding for stable blast resistance (identified from
Magnaporthe oryzae out of 474 Avr genes) was
investigated. Advance rice lines with 1-4 genes for
blast resistance were pyramided in individual lines.

5.4.2.4 Apomixis in guggul: During the studies
on apomixis, a population of obligate sexual female
plants in guggul (Commiphora wightii) was identified
for the first time. It was reproduced and deployed
through crossing to tag the apomictic trait.

5.4.2.5 Apomixis in citrus: In Citrus sinensis, 11

candidate polyembryony genes were identified and
cloned, including the citrus heat shock protein (HSP)
gene showing differential expression in pre-anthesis
stage ovules of polyembryonic variety; four different
promoters were constructed, a cloned bidirectional
promoter is shown to confer gene expression in the
embryo sac.

5.4.2.6 Single cell C4photosynthetic system in
rice: Suitable donor material for the generation of
single cell C4 photosynthesis could not be identified by
the consortium, despite narrowing down to a few
species of Saueda and Hydrilla. Nevertheless, the
genetic and molecular resources generated have
been documented for their probable use in any further
study on alternate path.

5.4.2.7 Biosystematics of genera Vigna,
Cucumis and Abelmoschus. Molecular description
of species evolutionary relationships (phylogeny),
differentiation of the species, evolution of cultigens,
and mapping the occurrence of the wild relatives of
cultivated species in India were undertaken in the
indigenously predominating genera Vigna, Cucumis
and Abelmoschus. Molecular taxonomic keys for
correct identification of these species were devised to
solve long-standing genetic resources management
problems (Fig. 5.3); and cytological procedures for
Abelmoschus, a very difficult genus, were optimized
and described. A few new species were described
from different parts of India, including Abelmoschus
palianus (Fig. 5.3) from Central India; Abelmoschus
enbeepeegearense from low elevation Western
Ghats; Vigna stipulacea and Vigna hainiana in
Rajasthan; Vigna indica, etc.

Fig. 5.3: Biosystematics of genera Vigna, Cucumis and
Abelmoschus

5.4.3  Biodiversity

Exploration of off-season production of mangos in
southern states and augmentation of genetic
resources of lac insects fetched significant outputs.



NAIP FINAL REPORT

126

5.4.3.1 Off-season flowering and fruiting in
mango: Peclobutrazol (PBZ, early flowering inducer
hormone) application to advance the flowering in
different agro-climatic zones showed success in off-
season mango at temperatures as low as 14oC (Fig.
5.4).

bonplandianum, Leucas
aspera, Cyperus
rotundus, etc. having
potential medicinal value
was achieved.

Their biological
properties were
validated and specific
phytochemicals from
their extracts in various solvents were also
investigated for the treatment of ailments like
inflammation, diabetics, jaundice, etc.

5.4.3.4 Status and nature of variability in
freshwater bivalves: Species identity of 25
Lamellidens and Parreysia specimens was confirmed
by generating DNA sequence data. The availability of
freshwater bivalves such as Lamellidens marginalis,
Lamellidens corrianus, Lamellidens consobrinus and
Parreysia corrugata was abundant in the Western
Ghat Rivers. However, Parreysia khadakvasalensis,
Arcidopsis footei and Pseudomulleria dalyi were
available in small quantities in specific areas and
thus, need conservation priority. Fatty acid profile
investigations revealed that Lamellidens marginalis
and Parreysia corrugata could be useful for the
extraction of Omega-3 rich oil.

5.4.4 Nanotechnology

This thematic area of the Component-4
unravelled the biosafe standard operating procedures
(SOPs), besides yielding products of commercial
relevance.The support to BSR in: i) nano-cellulose in
composite films for packaging of perishables or
mulching of agricultural fields; ii) nano-fertilizers for
major and micronutrients; and iii) biopesticides would
be highly productive.

5.4.4.1 Nano-cellulose and its use:An
innovative product of commercial significance was
developed, validated and licensed in biodegradable
composite films using nano-cellulose; starch (from

Fig. 5.4: Off-season flowering and fruiting in mango

Further lower temperatures were a limiting factor
for producing off-season mangoes.The application of
peclobutrazol during March was successful in
producing off- season fruits in mango cv Rumani and
Totapari at Chitoor in Andhra Pradesh. Two months
early harvest of mango cv Totapari, i.e. during March-
April has boosted the remunerative value of the
variety by Rs. 10-15/ kg in Medak district of Andhra
Pradesh. The same treatment on cv Dashehari
recorded earliness in flowering  by 45 days in
Warangal district. Market price of early harvested
fruits of Dashehari variety of mango was higher by
Rs.40/ kg. Mango fruiting in cv Alphonso grown on
lateritic coastal rocky areas of Konkan region could be
advanced by two months and a half by the PBZ
application between 15th May and 15th June and
adopting suitable cultural practices.

5.4.3.2 Diversity in lac insects: Field gene
bank of about 1,800 lac-cultures of more than 70 lac
insect (Kerria spp.) lines was maintained.
Morphometric studies on female lines led to the
description of new characteristics for species
identification; and an updated key for identifying
Kerria species was made. In situ localization of
bacteriophage Wolbachia and Bacteriome
localization in Kerria lacca were understood; and their
coexistence was confirmed in different lac strains
from the sequence analyses.

5.4.3.3  Utilization of weed flora of medicinal
value: Additional pharmacognostic knowledge of
some weed species like Cleome chelidonii (Fig. 5.5),
Gynandropsis gynandra, Chrozophora rottleri, Croton

Fig. 5.5: Weed species having
potential medicinal value

Fig. 5.6: Biodegradable composite films
impregnated with nano-cellulose
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potato/cassava) nano-cellulose was used as filler to
increase the permeability and/or strength of
composite films for food packaging and mulching in
agricultural fields, respectively (Fig. 5.6).

Reduction in energy consumption by 40-50
per cent was achieved in the production of pure nano-
fibril with a pre-treatment of cotton fibres/
microcrystalline cellulose with Zinc chloride and
enzyme.

5.4.4.2 Nano-fertilizer application: In nano-
fertilizers, microorganisms (26 fungi and one
bacterium) suitable for biosynthesis of nanoparticles
of P, Mg, Fe, B, and K were identified, cultured and
developed. The biosafety investigations showed no
adverse effect of the application of nano-fertilizers on
seed germination, soluble seed protein content,
microbial diversity in rhizosphere, body weight and
consumption rate of mice subjects, or nanoparticle
concentration in seeds.

Further, Zn and FeO nanoparticles at 1.5-10 ppm
concentration expressed up to 98 per cent reduction
in superoxide dismutase activity in clusterbean
leaves, indicating more tolerant capacity of the plants
against drought. For the production of polysaccharide
for gum production/soil binding and moisture
retention in arid soils, 12 bacteria and two efficient
polysaccharide producing fungi were developed and
identified. Application of nanoparticles for fertilizer use
in barley, mungbean, mothbean and pearlmillet
showed increased nutrient use efficiency by 48-61 per
cent and yield by 20-48 per cent. The beneficial effect
of Nano-P on the pearlmillet crop is shown in Fig. 5.7.

arrangement made. The nano-induced polysaccharide
powder developed is shown in Fig. 5.8. The biosafety
investigations showed that the orthorhombic sulfur
nanoparticles were non-toxic, whereas cytotoxicity of
monoclinic sulfur nanoparticles were non-significant
against human derived lung fibroblast cell line (MRC-
5) in terms of cell viability, cellular mortality, and
programmed cell death.

Fig. 5.7. Nano fertilizer applied crop

5.4.4.3 Biosafety of nano-pesticides: Nano-
powder form orthorhombic nano-sulfur for use as
fertilizer was produced by another consortium on a
pilot scale for field testing, as a part of the licensing

Fig.5.8: Nano polysaccharide powder

Acephate nano-encapsulation as well as
hexaconazole nano-encapsulation was found to be
biosafe against the tested organs of mice. These
nano-products were also more effective pesticides
compared to their counterpart commercial products.
The consortium has also developed SOPs and
guidelines for biosafe application of nanopesticides.

A novel imaging agent was developed for tracking
the nanopesticides applied in soils, plants and
animals. Mesoporous carbon was used following
SOP as the carrier of nano- pesticides. A novel nano-
encapsulated ‘PROPINEB’ was developed for making
water soluble nano-formulations. Protocols were
developed to synthesize nano-sulfur with better yield
and smaller size, and bulk preparation of nano-sulfur
and nano-hexaconazole for pot experiments. An
analytical method for the estimation of ergosterol was
developed and standardized. A lead has been
obtained in neem leaves volatiles for their possible
use as a substitute for methyl bromide, and this is
being examined in terms of their fumigant activity.

5.4.5 Precision farming

5.4.5.1 High clearance multi-utility vehicle for
precision farming applications: An improvised high
clearance multi-utility vehicle was developed and
evaluated for the fertilizer application in rice crop with
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satellite navigator guided fertilizer spreader. It had
1.37 times more productivity than spreader without
the navigator. A yield monitor which could be used for
the measurement of wheat yield with high accuracy
was developed. A tractor operated pH monitoring
system capable of measuring the real time soil pH and
soil mV along with the geo- referenced locations of the
points was developed (Fig. 5.9).

Field validation of the drill along with the software
developed was successfully done on the farm using
the soybean variety JS 9305 sown at a row-to-row
spacing of 35 cm and a given seed/fertilizer
application @ 80 and 100 kg/ha.

5.4.6 GIS application in agriculture

5.4.6.1 Decision support system for insect
pests: A web enabled decision support system “Crop
Pest DSS” (Fig. 5.11) incorporated with predefined
pest forecast models for rice and cotton pests was
developed and hosted at the website (http://
www.crida.in:8080/naip/). Another decision support
system (phenology model) for rice leaf folder
(Cnaphalocrocis medinalis Guenée), an important
foliage feeder in all rice ecosystems, was developed.
Its validation under field conditions showed accurate
prediction of second brood of leaf folder development;
this would help farmers in a timely and effective
management of the pest.

Fig. 5.9: Applications of high clearance multi utility
vehicle

Independent validation datasets confirmed high
correlation values (R2 > 0.7) for predicting the
developed spectral models for soil organic carbon
(SOC) and available potash (K) in non-saline soils;
and for electro-conductivity (ECe), calcium (Ca2+),
magnesium (Mg2+), sodium (Na+), and chloride (Cl-) in
the saturation extract.

5.4.5.2 Microprocessor and DSS based
precision farming technologies: A sensor
controlled five-row seed-cum-fertilizer drill was
developed. Sensed by a proximity sensor mounted on
the front wheel of the tractor, the required quantity of
seed and fertilizer could be dropped by matching with
speed of the tractor. Selection of various parameters
like speed, quantity/flow, etc. could be done by the
user through a keypad provided with up, down, left
and right keys (Fig. 5.10).

Fig. 5.10: Tractor mounted five-row seed-cum-
fertilizer drill

Fig. 5.11: Decision support system for pests of
cotton and rice

Weather based prediction rules for cotton sap
feeders’ viz., jassids, thrips and mirids were
developed using historical data sets for the period
2001-2008, and validated with independent testing
data sets (2009 -2012) not used in the model building
(Fig. 5.12).

Population dynamics of cotton mealybug was
assessed during Kharif, 2013 in the Northern and
Central cotton growing zones; peak pest incidence
coincided with the night and day temperatures in the
range of 26 to 36.9°C, and the fields adjacent to
infested weeds showed higher severity of mealybug
infestation. A new mealybug species, Rastrococcus
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iceryoides (Green), commonly referred to as the
mango mealybug, was recorded on cotton in the
Central zone ; this was earlier recorded in the
Southern Zone.

(Rhizobium pusense) augmented more Fe whereas
rhizobium isolate R-19 is more useful for Zn
enhancement in the pigeon pea seeds.

5.4.7.2 Quality and resilience of soils in
diverse agro-ecosystems: Key indicators of soil
quality and health were identified for specific locations
in the four agro-ecological sub-regions (AESR) viz.,
AESR 4.1, AESR 7.2, AESR 10.1 and AESR 15.1
covering the states of Punjab, Andhra Pradesh,
Madhya Pradesh and West Bengal. Relative soil
quality index (RSQI) was developed based on the 15
known indicators (3 physical, 2 biological and 10
chemical indicators) with assigned weights and
marks. On the basis of RSQI values, the soils were
classified as poor (value of < 50%), medium (value of
50 – 70%) and good (value of >70%) quality soils. The
soil quality assessment based on RSQI values
showed good relationship with crop productivity
potential. The SQIC software was developed to
calculate the soil quality index. A total of 1,270 soil
health cards (SHCs) were distributed to farmers in the
four AESRs.

5.4.7.3 Georeferenced soil information
system: Agro-ecological sub-region (AESR)
boundaries were revised with SOTER database
developed. With the new data sets, actual available
soil water was calculated after the cessation of the
rains, and used in revising the length of growing
period (LGP) assessment and refining the LGP maps.
Similarly, the calculation of hydraulic conductivity
(HC) through real time datasets along with those
generated through pedo transfer function (PTF)
helped in refining the earlier drainage map. The
drainage map was used in identifying the poorly-
drained and well-drained soils separately and
thereby, helping to fine tune the AESR map. This led
to revising the number of AESRs from 17 to 29 and
from 36 to 54 in the Indo-Gangetic Plain and Black
Soil Region, respectively.

5.4.7.4 Soil organic carbon dynamics: The
emission of methane (CH

4
) was found significantly

higher (26-36 per cent) whereas emission of nitrous
oxide (N2O) was lower by 9 per cent under the rice-
fish system compared to rice alone. Algal isolates
capable of higher biomass yield under elevated CO2

level were isolated, maintained and further
investigated to find significant increase in their
biomass content at higher CO2 levels. At 4 per cent
CO2 level, there was 4.8-fold increase in biomass

Fig. 5.12: Off-line version of crop pest decision
support system

Maps with different levels of leaf folder damage
are generated from spectral un-mixing analysis based
on the spectral characterization of rice leaf folder
damage done by using Fieldspec-3 hyper-spectral
radiometer in several naturally infested farmers’ fields
at Kaul, Haryana in 2012.

5.4.7 Natural resource management

5.4.7.1 Mechanism of variation in status and
localization of micronutrients in food crops:
Micronutrient efficient and inefficient cultivars of rice,
wheat, maize, pigeonpea and chickpea were
identified using micronutrient yield and uptake
efficiency indices. The efficient cultivars could be
grown in micronutrient deficient soils without affecting
the yield level. Micronutrient localization studies
showed deposition of iron (Fe) and zinc (Zn) in the
epidermis of chickpea, and apical cortical regions of
pigeonpea stems. In wheat, Zn concentration was
more in the aleurone layer and seed embryo. The
manganese (Mn) application influenced the vessel
size of vascular bundle and enhanced its
translocation to the grain.

Higher rate of basal dressing of Zn during first
year had significant residual effect in second year in
terms of grain yield and Zn concentration in wheat;
accumulation of Zn in grain occurred mostly through
remobilization from vegetative part. However, the
contribution from different vegetative parts to grain Zn
varied with cultivars. The rhizobium isolate R-16
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yield, 172 per cent increase in chlorophyll content and
34 per cent increase in lipid yield. It was expected that
approximately 1,350 tons of CO2 per ha per year
might be fixed by the alga at 4 per cent CO2

 level and
thus, indicating its high prospects for carbon trading.

The carbon dynamics and greenhouse gases
(GHGs) emission in soil-plant system under
anticipatory climatic change condition [elevated CO2

(550 ppm) and temperature (2°C above the ambient
temperature)] was quantified in low-land submerged
rice ecology in open top chambers. A three year study
in OTC under elevated CO2 along with elevated
temperature was conducted (Fig. 5.13).

humidity (>75%). Soil organic matter did not decrease
over four seasons of rice-rice cropping system and
rather marginally increased under eCO2 at some
locations. Changes in soil organic matter were related
to increased root growth and litter amount rather than
decreased soil microbial carbon. Continuous flooding
and INM (with more organic matter) favoured CH4

emission from the rice fields.

5.4.8 Structures and processing engineering

5.4.8.1 Rubber check-dam for watersheds:
Flexi-composite rubber check-dam technology was
developed and demonstrated in different agro-
ecological and geo-hydrological regions (Fig. 5.14).

Fig. 5.13: Carbon dynamics and greenhouse
gases emission studies

The study showed that the carbon allocation
under elevated CO2 was in the order of panicle > root
> stem > leaf. The stimulatory effect on CH4 and N2O
emission under CEC was linked with relevant factors
including the higher iron concentration and increased
activities of methanogens and extracellular enzymes.
Combined application of chemical and organic
nutrients as the INM was able to minimize the adverse
effect of the elevated CO2 on rice grain yield. The
grain N use efficiency also decreased by 4-8 per cent
in elevated CO2, as compared to ambient
environment under varying nutrient management in
OTC experiment.

5.4.7.5 Cropping systems performance
modelling in the light of projected climate
change: Effect of eCO2 (476 ppm, elevated by 25%
above normal) on rice yield was prominent (>15%) in
the summer season and less (<15%) in the Kharif
season. However, the effect on Kharif rice varied over
the years, which could be reasoned out to increased
sterility of grains in some cases, because of increased
day temperature (>35oC) coupled with high afternoon

Fig. 5.14: Flexi-check rubber dam at Baghmari,
Odisha

Hydrologic and agricultural data were regularly
obtained at four rubber check-dam sites in the Orissa
state. During monsoon, immediately after heavy rain
water kept flowing above the crest at up to one meter
height. During dry periods, the dam remained full up
to the crest height. The water was stored upstream up
to a length of 0.8 to 1.7 km at various locations. The
additional volume of water stored in the upstream due
to the installation of rubber dam varied between
4,800 and 10,000 cu.m at any point of time during the
monsoon. At the rubber dam installation sites, water
was available up to the maximum capacity of the
rubber dam since the fourth week of June 2012. The
stored water in the rubber dam helped in timely
transplanting of rice and irrigating 12-16 ha of rice
fields as per need (Fig. 5.15).

There was yield enhancement of rice by 16-25
per cent during the Kharif season. Farmers close to
the rubber dam sites grew vegetable crops like
watermelon, cowpea, cucumber, tomato, ladies
finger, etc. during the summer 2013 in 5.0 ha area,
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otherwise would have remained fallow. Besides, the
rubber dam was instrumental in augmenting
groundwater recharge in the project site.
Demonstration of rubber dams for watersheds was
extended to cover more states and agro-ecological
regions.

pasteurizing natural litchi juice without adding any
chemical additive was optimized to give high quality
ready-to-serve (RTS) product with an extended shelf-
life of up to 90 days under chilled storage. Since the
product temperature during the processing did not
rise beyond 40oC and the covalent and hydrogen
bonds were not broken, the sensitive components of
the litchi juice like vitamins, phenols, flavour
compounds, pigments, etc. were minimally affected.
The shelf-life of mango pulp after non-thermal high
pressure pasteurization process was 70 days under
refrigerated storage (5°C).

Similarly, process optimization of high pressure
treatment (200 MPa) of yellow fin tuna (Thunnus
albacores) chunks with high myoglobin content and
lower microbial load was done for raw consumption in
the sashimi forms. Non-thermal HPP led to extended
shelf-life of 20 days in black tiger shrimp under chilled
storage (2°C). Fish gel produced at 400 MPa and
25°C with a holding time of 20 min was found to have
superior gel strength.

High pressure inactivation of pathogenic
microbes and polyphenol oxidase enzyme in black
tiger shrimp (Penaeus monodon), Escherichia coli
was found be more sensitive to pulsed pressurization
than continuous pressurization, and Staphylococcus
aureus to be most baroresistant among all the strains
of pathogens studies.

5.4.8.4 Novel biotechnological processes: A
mutant of Aspergillus fusant 28 was developed and
identified on the basis of resistance to 2-
deoxyglucose (1.5% w/v). It produced higher
quantities of endoglucanase (15.85 folds),
β-glucosidase (27.09 folds),
cellobiohydrolase (CBH;
14.3 folds), and xylanase
(23.65 folds), as compared
to parental strain. â-
glucosidase from the
mutant strain was
catalytically very active
showing 5.54 folds higher
Vmax compared to the
parental strain. Molecular
characterization of the
mutants showed a distinct
secretome profile.

Efficient process for the production and
separation of oligosaccharides from the rice straw

Fig. 5.15: Irrigation from rubber dam

5.4.8.2 Cryogenic spice grinding system: An
indigenous cryogenic spice grinding system was
designed, developed, fabricated (through
outsourcing) and installed. It consumed 0.4 kW
energy (at no load), and had the capacity of grinding
30 to 50 kg spice per hour depending on the type of
spice (Fig. 5.16).

Fig. 5.16: Cryogenic grinding system designed
and developed indigenously

Investigations revealed that cryogenic grinding
was superior to grinding under ambient conditions for
the retention of flavour and medicinal properties (total
phenolics/ flavonoid/ oil/ essential content and
antioxidant capacity), irrespective of the variety of
spice used.

5.4.8.3 High pressure processing (HPP) of
perishable commodities: High pressure process for

Fig. 5.17: Lab scale cross
flow filteration system
developed
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was developed. A lab scale cross flow filtration (CFF)
unit was developed for ultrafiltration (UF) and nano-
filtration (NF), which had low hold up volume, capacity
to operate at low to high cross flow velocity and
pressure up to 225 psi, low processing volume and
ease of scale-up (Fig. 5.17).

The CFF system was designed for the separation
of oligosaccharides, the high value products having
tremendous potential in food and pharmaceutical
industries.

5.4.8.5 Bamboo as a green engineering
material:  Using bamboo as a green engineering
material, modular structures with zero metal/zero
concrete joints, bamboo-concrete “Bomcrete”
technology for arches and columns, bamboo-
concrete wall panels, and bamboo domes were
developed. Eleven sets of cost-effective testing
equipment, and low/no energy equipment for creep
and fixtures for fatigue testing were developed.
Besides, non-toxic preservative methods using herbal
solutions were developed.

5.4.9 Social sciences in agriculture

5.4.9.1 Development of alternative ICT
models: An alternative integrated ICT model–
Interactive Information Dissemination System (IIDS)
(Fig. 5.18) involving toll-free IVRS, Smart Phone
application and Web-based Agri-Advisory System
was developed to address farmers’ information need
on important aspects in location-specific manner.

Besides providing expert agro-advisories on
agriculture, animal husbandry and fisheries, farmers’
training programmes and field diagnostic services and
veterinary camps were organized in identified villages;
innovative farmer-to-farmer information sharing
meetings were organized, which were attended by
around 180 farmers; 33 rural youths from project
villages were given four days residential training on
operation and benefits of AKPS for undertaking the
work as ‘Annapurna Volunteer’ in the project villages.

5.4.9.2 Standardization of ethnic foods and
beverages: Instant dry idli mix technology was
developed using a dry form of patented culture to get
soft textured steamed idli (Fig. 5.19).

Fig. 5.18: Interactive information dissemination
and access system for KVKs

The web and IVRS based applications were
made available in three languages – English, Hindi
and Telugu. The model was validated through the
Annapurna Krishi Prasaar Seva (AKPS) and four
Krishi Vigyan Kendras (KVKs) of ANGRAU in Andhra
Pradesh.

Fig. 5.19: Ready to use InstaDry Mix of Idli

Ready-to-eat (RTE) idli packaging in retort pouch
had over three month shelf-life at atmospheric
temperature (28 ±2°C); it need to be reheated in micro
oven for 5-10 seconds or steam heated in conventional
oven for 2-3 minutes before serving. Dry mix sambar
and chutney for the RTE idli packed in HDPE bags
also had more than three months’ shelf-life, and it
need to be boiled for 5 -7 minutes before serving. Wet
idli batter mixed with preservative could be stored
without spoilage for three days at room temperature
and five days on refrigeration.

Technology details of millet dhokla mix and
ready-to-eat dhokla were showcased for technology
commercialization (Fig. 5.20); entrepreneurs showed
interest in this technology.

Ultrasonication of coconut toddy for 20 minutes
with 99 per cent power level was standardized to
improve the quality of non-alcoholic (neera) toddy for
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safe consumption up to two months of storage.
Presence of health-benefit lactic acid bacteria profile
was created in the coconut toddy on storage.

5.4.10 Animal reproduction and physiology

5.4.10.1 Stem cells in cattle and buffaloes:
Germ line cell-specific genes in buffalo embryonic
stem cells (ESCs), testis and ovary were identified.
DAZL was expressed in ESCs, testis as well as ovary
but not in fibroblasts while VASA expression was
observed in adult testis and ovary and not in
fibroblasts and ESCs. Proliferation of spermatogonial
stem cells (SSCs) were significantly higher in the
presence of GDNF+EGF+FGF2 than when the
medium was supplemented with EGF or FGF2 in
combination with GDNF.

Media containing GDNF along with adult bull
serum resulted in more number of spermatogonial cell
colonies and also proliferation rate was more in terms
of size of colonies, which was also confirmed by MTT
assay. Association of two major alleles of BM861 loci
with semen parameters revealed no significant
variability in sperm characteristics in relation to bovine
growth hormone genotypes.

‘Mahima’, a female calf weighing 32 kg was born
on January 25, 2013 to ‘Garima-II’ a cloned buffalo,
produced by hand-guided cloning using ESCs as
donor cells. Garima-II had attained early sexual
maturity at 19 months (compared to her
contemporarians – around 28 months) and was
inseminated with frozen-thawed semen of a progeny
tested bull on 27th March 2012, which resulted in
conception and delivery of ‘Mahima’ through normal
parturition (Fig. 5.21).

Fig. 5.20: Millet dhokla prepared from ready-
to-eat dhokla mix

5.4.9.3 Arsenic in food chain:  The study
undertaken to overcome the harmful effects of excess
Arsenic in the soils of West Bengal on the entire food
chain including soil, crops, human beings, livestock
and fish resulted in: i) identification of indigenous
bacterial strains capable of volatilizing  inorganic soil
arsenic under aerobic vis-a-vis anaerobic
environment; ii) imposition of intermittent ponding
during vegetative phase reduced arsenic content in
grain and straw significantly but non-significant yield
reduction in rice; iii) varying depths of irrigation water,
commensurate with root development, could be
adopted for arable crops to reduce arsenic content in
edible parts without compromise in yield; iv) retting of
jute increased the arsenic content of surface water
bodies which ultimately led to increased arsenic
content in fish tissues, an unexplored source of
arsenic contamination as yet; v) vermicompost has
emerged as the best organic amendment to reduce
arsenic availabilities in contaminated soils through
greater metal-organic matter complexation; vi) nitrate
restricted the transport of arsenic in both soil and
plant systems and judicious management of
nitrogenous fertilizers reduced grain arsenic status in
phosphate-rich soil; vii) identification of rumen
bacterial strains capable of reducing arsenic load in
the ruminants; viii) development of polyherbal product
to mitigate the arsenic load in poultry birds; and ix)
positive relationship between arsenic content in the
diet and arsenic content in human urine could be
established in instances where patients were provided
with arsenic safe drinking water.

Fig. 5.21: Garima-II and its daughter Mahima

This was the first calf in the world to be born to a
cloned buffalo thus produced.
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5.4.10.2 Cryopreservation of bovine
spermatozoa: Buffalo and Karan Fries were
differentiated on the basis of distinct localization
patterns of vital proteins / enzymes in the two species.
Composition of the new soya-based extender was
standardized using 25 per cent soya milk in place of
egg yolk in tris buffer. The sub-lethal damage
observed was less in soya milk extender compared to
the egg yolk extender in the buffalo and Karan Fries
spermatozoa. Improved in vitro fertility assessment in
terms of in vitro capacitation and in vitro homologous
fertilization was observed in the spermatozoa
cryopreserved with additives. In vivo fertility trials
using cryopreserved semen in both the extenders
showed comparable pregnancy rates. Two new soya
formulations as extenders were made ready in the
concentrated form for further commercial use.

5.4.10.3 Identification of mammary
biomarkers: Identification of protein signatures in
mammary epithelial cells during different stages of
lactation revealed potential pathways associated with
lactation persistency and secretory diminution. Nine
proteins (ALX3, ANXA3, AP2B1, GDA, KRT25,
SERPINB1, SERPINB4, Tpm3, and TPMT) which are
mostly involved in molecular transport, cell
morphology, cell-to-cell signalling and interaction,
were found associated in the protein network. Stage-
specific transcriptome signature of milk derived
mammary epithelial cells during the lactation cycle in
Sahiwal cows revealed that almost all the genes
encoding different endogenous proteases showed an
increase in expression during lactation. Promoter
assay of mammary derived growth factor inhibitor
(MDGI) gene was performed by luciferase assay, and
immortalized buffalo mammary epithelial cell line
maintained over 83 passages without senescence.

5.4.10.4 Sperm quality and fertility of
crossbred bulls: It was found that a large number of
Frieswal and Karan Fries bulls were rejected from the
semen stations due to poor semen quality. Rejection
rates in breeding bulls also had some concerns with
their paternal origin. In Frieswal bulls, semen volume
and post-thaw motility were found to be medium to
high heritable traits, whereas sperm concentration
and initial progressive motility were found to be very
low heritable traits.

5.4.10.5 Developmental potency of
parthenogenetic goat embryos: Embryonic stem
cells from the parthenogenetic and IVF derived goat
embryos were generated. Most of the pre-implantation

embryo related genes (Oct4, Nanog, Sox2, Klf4,
MnSOD, CX43, Glut1, Stat3, Ecad, Bcl2, Glut1 and
Bax, etc.) had perturbed expression in
parthenogenetic embryos than in the IVF, cloned and
in vivo derived counterparts, which might be
responsible for the developmental problem of
parthenogenetic goat embryos. Elucidation of the
expression profile of paternally and maternally
imprinted genes (PEG1, DLK1, IGF2, NDN and
NNAT, PEG1, DLK1, IGF2, NDN and NNAT) between
the parthenogenetic vis-à-vis IVF and in vivo derived
embryos indicated that all these genes were
expressed in the parthenogenetic embryos, but the
expression was quite lower than in the IVF and in vivo
derived embryos. For the first time, parthenogenetic
goat foetus of 34 days of pregnancy was achieved,
which is the first report in any livestock species.

5.4.11 Animal health

5.4.11.1: Role of miRNAs upon bacterial
infection in bovine mastitis unravelled new aspects of
regulation in host-pathogen interactions at the post-
transcriptional level vis-à-vis new promising
therapeutic strategies for mastitis caused by
Staphylococcus aureus. Accessory gene regulator
agr type-1 predominated among the S. aureus
isolates obtained from the bovine milk, extra-
mammary site, and animal handlers. Significant host-
pathogen interactions model in mice were revealed.

5.4.11.2 Identification of oncolytic viral genes
for cancer therapy in bovines: Oncolytic potential of
bicistronic construct of genes for Canine Parvovirus-2
and Chicken infectious anemia were evaluated in
HeLa cell line. Initial studies indicated the involvement
of mitochondria in apoptosis. This gene construct had
strong anti-cancer potential, as demonstrated in vivo
in clinical cases of dogs suffering with canine
transmissible venereal tumor. Mammary tumor-
specific ligands were identified by four rounds of in
vivo biopanning (Phage display peptide library) of LA-
7 and MNU induced tumor in rats.

5.4.11.3: Toll-like receptors in farm animals:
All the 10 TLRs of Yak and Mithun samples drawn
from Nagaland, Mizoram, Arunachal Pradesh,
Uttarakhand and J&K were sequenced completely;
the sequence data bank of Mithun TLRs (1-10) was of
1,00,072 bp and that of Yak was of 1,28,012 bp.
Species-specific (Goat vs. Buffalo) resistance to
Peste des petits ruminants virus confirmed the role of
TLR7 induced downstream interferon alpha levels.
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Whole transcriptome data generated from the HEK-
293 cells infected with PPRV at 15th and 60th passages
were compared with that of uninfected cells to
determine the range of transcripts that differentially
expressed and could contribute to the attenuation of
the virus. It indicated 1,947 genes that were up-
regulated and 2,150 genes that were down-regulated.
Correlation study of SNPs in the NOD-2 gene to the
incidence of mastitis in cattle showed that among the
non-synonymous SNPs identified in buffalo Nod-like
receptor 2 gene, three- 567 G>D, 593 D>G and 681
R>W could be damaging to the structure and function
of the gene.

5.4.11.4 Herbal acaricides for the control of
ticks in animals: Tick infestation seriously affects the
productivity of animals (Fig. 5.22).

The specification of the developed herbal
formulations was refined as per the commercial
requirement and tested in Punjab. No sign of
resistance to herbal acaricides in ticks were noticed
after 25 generations repeatedly exposed to the
developed phytoacaricides.

5.4.11.5 Toll-like receptors in divergent fish
species: Annotation of various innate immune genes
from the transcriptome profile of Indian Catfish
(Clarias batrachus), cloning of TLR2, 3, 5, 21, 22,
Mx1, MxG, NLRX1, NLRC5, IRAK-4, TRAF4, IRF3,
IL-6, IL-8, IL-11 genes in Catfish, tissue-specific
expression analysis of TLR2, 21, 22 and NLRC5 in
Catfish, and analysis of TLR22 signaling pathway in
Rohu following bacterial infection were done and
TLR9 and IL-8 gene expressions in different Shark
tissues were described.

5.4.11.6 Gene silencing – Management of
WSSV: The anti-sense constructs with penaeidin and
histone promoters were successfully transfected in
eggs and post-larvae of Penaeus monodon;
protective efficacy of the anti-sense constructs was
tested by challenging the animals with white spot
syndrome virus (WSSV), and the silencing effect was
also verified, which showed significant decrease in
viral load.

5.4.11.7 Footrot in sheep: Surveys to determine
the prevalence of Fusobacterium necrophorum in
footrot affected sheep in Kashmir Valley revealed the
overall prevalence of F. necrophorum at 26.0 per cent,
with the highest prevalence of 34.78 per cent in
Kulgam and Pulwama districts and minimum of 20.0
per cent in district Baramulla. The statistical analysis
of association between F. necrophorum and
Dichelobacter nodosus in footrot affected sheep
revealed that these two anaerobic organisms were
significantly associated in footrot (Fig. 5.24).

Fig. 5.22: Tick infestation symptoms on receding
side after treatment

The two herbal acaricide products developed for
the control of tick infestations in animals were found to
be 50-75 per cent effective against the resistant tick
lines; and 60-80 per cent effective against the lice,
dog tick (R. sanguineous) and Hyalomma anatolicum.
The developed technologies were safe with no
adverse reaction on animals (OECD guideline-410
followed) and stable for more than a year stored at
room temperature (Fig. 5.23).

Fig. 5.23: Herbal acaricide product developed
Fig. 5.24: Vaccination of virulent foot rot
affected sheep
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The vaccine developed was found to be safe for
pregnant animals, for use even after six months of
storage at 4°C and the shelf-life of the vaccine was
estimated at about two months (Fig. 5.25).

out of 58 QTLs, and 25 out of 51 QTLs identified were
major respectively in milk yield and somatic cell
score.

5.4.13.2 Detection of contamination in milk:
Technology on pesticide residues analysis using
biochip was firmed up with batch fabrication and
measurements at different partner locations. Milk
samples from field/market were collected and
analysed for 3-4 weeks continuously with the
developed biochip and the analysis was
demonstrated in real time for assessment of the
technology. Another optical DNA zyme lead biosensor
based on fluorescent dyes and the FRET
phenomenon in the presence and absence of Pb+2
ions for chip based detection of heavy metals was
established.

A mobile integrated urea biosensor that provides
a decision support system (DSS) in milk supply chain
was developed to detect adulterated milk urea
samples. Another strip-based detection kit has been
developed in which a white strip on immersion in milk
containing dye solution for about 2 minutes, turns blue
detecting detergent up to 0.1 per cent; but this
requires optimization to overcome the problem of
false positive and sensitivity.

5.4.13.3 Detection of pathogens and
adulterants using chemical biology:
Functionalized gold nanoparticles (Fn-GNPs) based
sensor systems for on-site detection of urea in milk
samples was developed and validated by comparing
the detection system with commercially available kits
for urea detection. These developed gold
nanoparticles (GNPs) based detection systems for
on-site detection of urea in milk could be useful at
unorganized dairies and small milk plants. The first
generation GNP based system works by giving a
“one” or “zero” output (Fig. 5.26).

Aptamer-GNPs based nanosensor for the
detection of urea in adulterated milk samples was
also developed and validated. This sensor could

Fig. 5.25: Vaccine against virulent foot rot of sheep

5.4.12 Network for cattleyard management

5.4.12.1 Wireless sensor network for animal
management: Wireless sensor-based pedometer
was successfully validated in Karan Fries cattle;
threshold value of 208.4 activities/hour [reference
period of 2 days preceding estrus] had higher estrus
efficiency (94.4 per cent) and accuracy (100 per cent).
A stand-alone milk conductivity, temperature and
weight measurement with wireless sensor-based
data transmission system was developed. Sub-
clinical mastitis prediction: rise of 135-162 per cent in
milk electro-conductivity in clinical mastitis case was
seen, compared to healthy animals.

5.4.13 Milk and dairy production

5.4.13.1 Quantitative trait loci (QTL) for milk
yield, fat and protein percentage in buffaloes:
Large reference family consisting of daughters of 12
sires was successfully created; out of over 1.2 lakh
inseminations carried out, a success rate of 49 per
cent was achieved. Milk yield data on 1,200
daughters which completed their lactation was
analysed and 13 major QTLs for this trait were
identified on eight chromosomal segments (BBU1,
BBU2, BBU6, BBU7, BBU8, BBU9, BBU10, and
BBU15).

Of the 207 QTLs identified for the four traits, 62
were major for milk yield, fat and protein percentage
and somatic cell score. The QTLs were identified on
eight chromosomes of buffalo; 47 QTLs were
identified for milk fat, of which nine were major; out of
61 QTLs identified for milk protein, 12 were major; 16 Fig. 5.26: Detection kits for urea and detergent in milk
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detect urea quantity as well, if coupled to a
spectroflourimeter. Presence of common adulterants
like NaCl, NaHCO3, SDS and glucose in milk was
found to cause no interference with the test.

Flow injection analysis - Electrochemical quartz
crystal nanobalance (FIA-EQCN) biosensor was also
developed, which could facilitate ultrasensitive
detection of streptomycin residues in milk up to 1 pg/
ml with a range of 1pg/ml to 200 �gm/ ml. A simple,
economical, and highly stable Flow injection analysis-
enzyme thermistor (FIA-ET) biosensor for analysis of
urea in adulterated milk is successfully demonstrated,
which is first time by this instrument. The developed
biosensor can facilitate continuous analysis of milk
urea in dairy industry. Another important feature of the
presented biosensor is the lower detection limit and
an excellent dynamic range of detection, 1–200 mM
urea with a sample throughput of 30 within an hour.

Technologies on the detection of harmful
bacteria, Listeria monocytogenes and Enterococci in
milk were transferred for commercial use in the first
Agri-Investors’ Meet organized by NAIP. As part of the
integration activity for multi-analyte detection system,
the detection of bacteria (Listeria monocytogenes) in
milk was achieved by the joint efforts of three
consortium partners, and a kit for the detection of
pesticide residues based on nanoparticles was also
developed.

5.4.14 Rumen physiology and ecology

5.4.14.1 Manipulation of rumen ecosystem
for improved utilization of crop residues:
Butyrivibrio fibrisolvens, the major conjugated linoleic
acid (CLA) producing bacteria, was isolated (62
isolates) from different indigenous sources and their
molecular characterization was done. Use of plant
extracts of Lucas aspera as feed additive and high
CLA producer Butyrivibrio isolate increased the CLA
production by 372 per cent. In vivo experiments of
Lucas aspera supplementation in goats were
performed; CLA had 60 per cent increment in the
rumen of supplemented group.

Process for the removal of monosaccharides and
disaccharides from the GOS mixture was
standardized; desorbed outlet of activated charcoal
column removed monosacharides up to 89 per cent
and disaccharides up to 81 per cent; and the GOS (24
per cent) was also desorbed from the column while
using 50 per cent Ethanol (v/v).

Addition of herb and spice extracts to ghee
enhanced the oxidative stability under frying condition
significantly as indicated by determining the peroxide
value, free fatty acids, conjugated dienes, TBA and
oxidative stability using Rancimat. During deep fat
frying, aqueous herb extract of Ashwagandha
(Withania somnifera) showed lower antioxidative
potency than the other natural extracts from
coriander, green tea and clove oil extract. The
antioxidant activity at the end of frying process were in
the order of clove> green tea > coriander > BHA >
Ashwagandha.

Enzyme profile in the rumen crossbred fisulated
steers supplemented FAE enzyme was studied and
the results showed increased activities of CMCase,
Beta-glucosidase and avicelase in FAE enzyme
supplemented group, compared to control. Increased
fibre  digestibility was observed in animals fed with
crude FAE enzyme compared to the control fed with
paddy straw based ration.

Recombinant microbes such as B. fibrisolvens
and yeast were obtained by re-ligation and
transformation of shuttle vector constructs having
FAE. Cellobiohydrolase, avicelase, lignin peroxidase
and manganese peroxidase gene from
Phanerochaete chrysosporium was cloned into yeast
Saccharomyces cerevisiae.

In vitro trials with mixed cultures of pure and
recombinants was carried out and results indicated
improved digestibility of paddy and wheat straw with
mixed culture of recombinants compared to controls.
In vivo study carried out on supplementation of
Ruminococcus flavefaciens strain designated as
NB-1 as inoculum for lactating Murrah buffaloes
during three month experimental trial showed that the
average daily milk yield ranged from 5.91 to 6.65 kg/
day/animal, compared to 5.88 to 6.36 kg/day/animal
in the control during different fortnights. The difference
in mean dry matter intake between treatment group
(11.77 kg/day) and control group (11.11 kg/day) was
found significant (P<0.05).

5.4.14.2 Rumen microbial diversity and
impact of additives on methanogenesis and
utilization of poor quality fibrous feeds: In the
methanogen archaea diversity study carried out in
wild and domesticated ruminants by constructing 16S
rRNA gene library, the phylogenetic analyses
revealed predominance of Methanobrevibacter and
Methanobacterium in most of the animals. Fibre
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degrading bacterial diversity studies conducted in
domesticated animals revealed that Prevotella was
the predominant bacteria in all the animals.

From the rumen of buffalo fed on nitrate
supplemented diet, 75 nitrate reducing bacteria were
isolated and screened for their methane reducing
potential. A few of the potent bacteria, which could
immediately convert nitrate into ammonia, were
identified as Veillonella sp. and E. coli. Twenty isolates
of sulphate reducing bacteria (SRBs) were isolated.

Nitrate feeding improved the performance of
buffalo calves in terms of feed efficiency by
conserving dietary energy through methane
mitigation which was diverted towards the growth of
animals. In addition, there was no accumulation of
nitrite in the rumen and formation of methaemoglobin
in blood, indicating that no adverse effect of nitrate
feeding was observed. Supplementation of babul was
found to have the potential to improve the digestibility
of nutrients and their availability at cellular level, as
indicated by carcass weight and quality.

5.4.15 Meat production

5.4.15.1 Enhancing the meat production of
goat having knocked down myostatin gene:
Knockdown efficiency of MSTN gene in case of stable
adult fibroblast cell line after 11th passage was about
90 per cent, compared to mock control. About 15-20
transformed embryos having knock-down MSTN
gene were produced and cryopreserved, for further
transfer into surrogates. Spermatogonial germ cells
culture in sertoli cell feeder layer and in vitro
transduced with GFP expression vector also were
established.

5.5 Major outputs

5.5.1 Technology development and
commercialization

5.5.1.1 Technology developed and adopted:
About 15 useful technologies developed under the
Component have already been adopted by a number
of agencies as listed in table 5.0 below:

Table 5.0: Technologies developed and adopted

Sl. No. Technology

Crops

1. shRNA Pred. 1.0 tool to predict shRNA complementary to target mRNA for gene silencing, and to handle large-scale
nucleotide sequence datasets for the purpose

Cotton

2. Boll-specific promoters (four): Identified and characterized at ICGEB, New Delhi, and used in cotton
transformation

3. Transformation vectors with full length genes involved in cotton fibre trait improvement: Used at CICR, Nagpur and
UAS, Dharwad

Plant Protection

4. Biopesticides formulations tolerant to Multiple pesticides, salinity and temperature: Commercial licenses (9) issued
by NBAII, Bangalore

5. Diagnostic ELISA kit for groundnut bud necrosis virus

Livestock

6. Spontaneously transformed buffalo mammary epithelial cell line: Developed at NDRI, Karnal and adapted by SVVU,
Tirupati

7. Embryonic stem cell lines (four) and use protocols: Developed by NDRI, Karnal and adapted by Stem Cell Research,
Sir Ganga Ram Hospital, New Delhi; National Institute for Research on Reproduction & Health (NIRRH), Mumbai; and
ICAR RC NEH Region, Barapani for stem cell research in pig

8. Improved ovulation synchronization protocol (OV synch): Developed at NDRI, Karnal and used in farm and field for
treatment of infertility condition in buffaloes at CIRB, Hisar

9. Qualitative and quantitative test for detection of anionic detergent in milk: Developed, standardized, validated and
commercialized by NDRI, Karnal

10. Detection kits for Listeria monocytogenes and Enterococci in milk: Developed, standardized, validated and
commercialized by NDRI, Karnal
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5.5.1.2 Technologies developed and under
process of adoption: Fifty six technologies
developed by the consortia of the component are
under various stages of adoption by a number of
agencies (Table 5.1).

5.5.1.3 Technology commercialized: The
component-4 consortia judiciously availed the
handholding and facilitation support from the Project
Implementation Unit (PIU) as well as the Business
Planning and Development (BPD) Unit located at
their institutes. They were motivated to transfer their
lab-scale research findings into validated and/or well-
demonstrated commercial products. Commercial
transfer of technologies generated under component-4
took the central stage during the Agri-investors Meet
in 2013 organized by the PIU-NAIP. The following
highlights illustrate the achievements with regard to
facilitated innovation management by the consortia

under component-4 (Tables 5.2 & 5.3).

The consortium on rubber dam has already
signed such agreement, and partners of a few other
Consortia, for example, on nano-sensors for milk
detection, nano-fertilizers, nano-pesticides, and ultra/
nano-filtration of high value enzymes derived from
biodegradation of rice straw and bagasse have either
already obtained or are in the process of obtaining
internal permissions from their respective institutions
to enter into such MoUs.

5.5.2 Genetic resources augmentation

One of the major achievements of the component
pertains to the identification and augmentation of a
large number of genetic resources with high potential
for future development (Table 5.4). Among the groups,
maximum number of genetic resources emerged from
the Stress (biotic and abiotic) tolerance group (21.11

Sl. No.         Technology

Natural Resource Management

11. Web enabled “Crop Pest DSS” incorporated with pest forecast models and decision tools: Developed by CRIDA,
Hyderabad and hosted on the web.

12. Nano-fertilizers and nutrients: Developed by CAZRI, Jodhpur & Partners.

Agricultural Engineering and Food Processing

13. Instant idli dry mixes – liquid culture, chemical and dry form culture methods: Developed and licensed by IICPT,
Thanjavur.

14. Cryogenic spice grinding system: Designed, developed and licensed by CIPHET, Ludhiana.

Agricultural Extension

15. ICT-based Interactive Information Dissemination System (Annapurna Krishi Prasar Seva): Conceptualized, designed,
developed, validated and applied in field by MLAsia and partners.

Table 5.1: Technologies developed and under process of adoption

Sl. No. Technology

Cereals

1. Avr-Pi54 gene from M. oryzae which could be used for developing race-nonspecific resistance in rice:
Developed by NRCPB, New Delhi.

2. Plant promoter induced by M. oryzae infection in rice: Developed by NRCPB, New Delhi.

3. Allele specific markers for Pi54 blast resistance gene: Developed by NRCPB, New Delhi.

4. Blast resistance Basmati rice lines (four): In AICRP trials.

5. Introgression lines in rice for drought tolerance (four): In AICRP trials.

6. Maize hybrids for waterlogging tolerance (two): In AICRP trials.

Millet

7. Sorghum lines identified for drought tolerance (three): Developed by DSR, Hyderabad.

Pulse

8. New sources of tolerance to mungbean yellow mosaic virus in Vigna wild relatives (13 nos.): Identified at
NBPGR, New Delhi.
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Sl. No. Technology

Oilseed

9. Sesame accessions with high sesamin content (two): Identified by IIT, Kharagpur.

Cotton

10. Transgenic lines with fibre development specific genes – Aquaporin, Expansin, Arabinogalactan 3, Galactinol 3 –
synthase and RD22 like protein: Used for validation at CICR, Nagpur and UAS, Dharwad.

Microbes

11. Identification tool for Bacillus species based on sequencing of small fragment of 16S rRNA gene (220 bp):
Developed by IARI, New Delhi.

12. Insecticidal formulation of Bacillus thurungiensis strain AK 47: Developed by IARI & NRCPB, New Delhi.

Lac Insects

13. Primers for COI gene barcoding; lac insect-specific microsatellite markers and SNPs: Developed by IINRG, Ranchi
and used in Bar Coding of Lac Insects

Plant Protection

14. Multiple pesticides tolerant, salinity tolerant and temperature tolerant biopesticides formulations: Developed by
NBAII, Bangalore.

15. Nano-sulfur (product): Developed by ISI, Kolkata.

Horticulture

16. Ornamental hybrid in Abelmoschus: Developed at NBPGR, Thrissur.

17. Resistance sources against Alternaria fruit rot and leaf blight in cucumbers and melons: Developed by NBPGR,
New Delhi.

18. Carotenoid (vitamin A) rich cucumbers (seven sources): Developed by NBPGR, New Delhi.

19. Mapping populations in Cucumis for mapping and tagging moisture stress tolerance traits: Developed by NBPGR,
New Delhi.

20. Obligate sexual plants of guggul: Developed by NRCPB and NBPGR, New Delhi.

21. Plant virus detection kits for horticultural crops: Developed by IARI, New Delhi.

22. Modular vector for one-step assembly of intron containing hairpin RNA for high throuput gene silencing in plants:
Developed by IIHR, Bangalore.

23. Anthocyanin enriched tomato fruits: Developed by IIHR, Bangalore.

24. Nematode responsive root specific promoters: Developed by IIT, Kanpur.

25. Peclobutrazol application (@3 ml per meter canopy diameter) for producing off-season mangoes: Developed by
CISH, Lucknow and applied in Southern States and Western Ghats - Scaling up required.

Livestock

26. Biomarker based detection of Bovine sub-clinical mastitis: Developed by PDADMAS, Bangalore.

27. Feed additive (Methane suppressor): Developed by IVRI, Izatnagar.

28. Whole cell vaccine against virulent footrot in sheep: Developed by SKUAST-K, Srinagar.

29. Veterinary medicine for control of acaricide resistant tick infestations in animals (2 plant-based products):
Developed by IVRI, Izatnagar.

30. Diagnostics for differentiating cattle and buffalo meat and milk: Developed by TNVASU, Chennai.

31. Soya milk extender for cryopreservation of buffalo and cattle semen: Developed by NDRI, Karnal.

32. Parentage verification kit in goat: Developed by NBAGR, Karnal.

33. Parentage verification kit in camel: Developed by NBAGR, Karnal.

34. Parentage verification kit in buffalo: Developed by NBAGR, Karnal.

35. Parentage verification in kit Zebu cattle: Developed by NBAGR, Karnal.

36. Parentage verification kit in Indian ruminant livestock: Developed by NBAGR, Karnal.

37. Software “Confirm Paternity” for confirming parentage of daughters using Genotypes in buffalo: Developed
by NBAGR, Karnal.
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Sl. No. Technology

38. Software for identifying constant “Optimal K” for sub-structuring of populations in buffalo: Developed by NBAGR,
Karnal.

39. Wireless sensor network for animal management in cattle yard: Developed by IIT, Delhi.

40. Detection kits for Salmonella, Acinetobacter, and urea: Developed by IIT, Roorkee.

41. Biosensors, miniaturized bioassays and biochips based detection of residues and contaminants in milk:
Developed by BITS-P, Goa; IIT, Delhi; NDRI, Karnal; and Punjab University, Patiala.

42. Lactobacilli strains (25) assessed for proteolytic activity: Developed by NDRI, Karnal.

Fisheries

43. Protocols for identification of Toll Like Receptors (TLRs) in fish (carps, catfish and shark) and their use:
Developed by CIFA, Bhubaneswar.

44. Anti-sense constructs against white spot syndrome virus in shrimp fish: Developed by CIFE, Mumbai.

Natural Resource Management

45. Technology package for design and establishment of flexi-composite-rubber check dam for watersheds:
Developed by DWM, Bhubaneshwar.

46. Nano-induced polysaccharide powder: Developed by CAZRI, Jodhpur.

47. Revised soil maps of Indo-Gangetic Plains (IGP) and Black Soils Region (BSR) developed by NBSS&LUP,
Nagpur.

Agricultural Engineering and Food Processing

48. Multi-utility high clearance vehicle and use of accessories and decision support software for precision
agriculture: Developed, validated and deployed by PAU, Ludhiana.

49. Precision agriculture tools and decision support software: Developed by CIAE, Bhopal.

50. Nano-cellulose product and protocols: Developed by CIRCOT, Mumbai.

51. Digital radiography set-up and software for extracting quality related information from radiographs:
Developed by CIAE, Bhopal.

52. Ultra/nano-cross filtration membrane unit: Developed by IIT, Delhi.

53. Xylo-oligosaccharides from bagasse: Developed by GNDU, Amritsar; IIT, Delhi; and CIPHET, Ludhiana.

54. High pressure pasteurized litchi juice and mango pulp: Developed by IIT, Kharagpur.

55. High pressure processed black tiger shrimp, yellow fin tuna, head less Indian white shrimp, ready-to-cook
(RTC) prawn: Developed by CIFT, Cochin.

56. Fish gel: Developed by CIFT, Cochin.

Table 5.2: Commercial transfer of technologies generated

Sl. No. Particulars Achievement

1. Number of technologies showcased 28

2. Number of MOUs/Licences materialized 16

3. Financial deals concluded (`) 180.0 lakhs

4. Salient investors’ choice technologies:

a) Nano-cellulose 84.2 lakhs

b) Nano-sulfur/ Nano phosphorus 60.0 lakhs

c) Milk detection kits 19.1 lakhs

d) Parentage detection kits 10.2 lakhs

e) Instant idli dry mix   3.0 lakhs

f) Cryogenic spice grinding system   2.0 lakhs

g) Bio-pesticides   1.5 lakhs
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Sl. No. Technology

1. Phyto-acaricide to control chemical acaricide resistant tick infestations in animals

2. Test for the differentiation of cattle and buffalo meat and milk

3. Bacillus T 9 Cry isolates

4. Parentage verification kits of goat and other ruminant livestock species

5. Flexi-rubber dams (rubber-textile composite) for watershed management

6. Multiple insecticide resistant bio-pest Chrysoperla zastrowi sillemi

7. High temperature resistant strains of biopest Trichogramma chilonis
8. Detection of cucumber mosaic virus, polyvirus and peanut mottle virus

9. Serodiagnosis of plant viruses

10. Anthocyanin enriched tomato fruits

11. Biosynthesis of Zn and Fe nanoparticles

12. Nanoparticles induced polysaccharide powder for application in desert soil

13. Synthesis of nanocellulose by enzymatic process using membrane reactor

14. Preparation of cellulose nanoparticles using the fungus, Trichoderma reesei
15. Zinc chloride mediated preparation of nano-cellulose by homogenization process

16. Preparation of starch nano-cellulose composite films

17. Detection of Enterococci in milk

18. Spore inhibition based enzyme substrate assay for monitoring Aflatoxin M1 in Milk

19. Detection of Listeria monocytogenes in milk

20. DNA zyme based lead biosensor

21. Recombinant whole cell cadmium biosensor

22. Microarray based heavy metal optical biosensor

23. Colour based detection of detergent in milk

24. A cross flow flexible membrane filtration assembly for small processing volume

25. Millet dhokla

Table 5.3: Technologies short-listed for commercial potential

Sl. BSR Grouping Number of Number of Genetic
No. Sub-projects Resources (in ‘000)

1. Stress (biotic and abiotic) Tolerance. 9 2111

2. Molecular Genetics & Breeding and Biodiversity. 10 116

3. Nanotechnology, Precision Farming, GIS and NRM. 11 0.081

4. Agricultural Engineering, PHT, ICT, Arsenic and Fermented Food. 10 0.097

5. Animal Production, Physiology and Health. 13 4.65

6. Cattle Farm Sensors, Rumen Ecology, Dairy Milk & 8 604
Meat Production.

Total 61 2 Million +

Table 5.4. Genetic resources identified and augmented

lakhs); Cattle farm sensors, Rumen ecology, Dairy
milk and Meat production group (6.04 lakhs); and
Molecular genetics & breeding and Biodiversity group
(1.16 lakhs).

5.5.3 Product development

A total of 20 products having commercial value
were developed by the Component, and another 41
products with high potential (leads) were also
developed for commercial exploitation (Table 5.5).
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5.5.4 Patent filing

The patenting activity was appropriate and
specific, concomitant with the results in most cases.
Consortia reported filing of 85 patent applications, out
of which 40 have been published. Two international
(PCT) applications (for Analyte Sensor Chips and
Device for Analysis of Mycotoxins Application) have
been filed, and an Australian short patent (for Analyte
Sensor Chips) has already been granted. The number
of applications in the process of being filed is also
modestly high. Efforts made by the Consortia to seek
patents for their inventions are presented as per the
nature of invention in table 5.6.

5.5.5 Publications

A total of 653 research papers have been
published in peer reviewed journals by the Consortia
scientists. It is worthwhile to note that as per the
NAAS rating, 12 were rated > 9.0; 25+ were rated >
8.0; and 239+ were rated > 7.00. The number of
papers published under different groups is presented
in table 5.7.

5.5.6 Capacity development

5.5.6.1 Infrastructure development: Equipping
the laboratories with sophisticated instruments was
the major long-term research capacity development
activity under the component. More than 50 high-cost
modern equipment each costing between R40 - 500
lakhs, with a cumulative value of USD 100 million have
been added to the existing research infrastructure in
the NARS. Besides, as much value of the smaller
equipment and tools have also been added.
Biotechnology (both plants and animals) sub-
component got the maximum benefit. Major equipment
costing more than R250 lakhs procured and installed in
the ICAR system are highlighted in table 5.8.

Table 5.5: Products developed by various consortia

Sl. BSR Grouping Number of Products Developed Number of
No. Sub-projects Leads

1. Stress (biotic and abiotic) 9 a) Bio-pesticides 5
Tolerance b) Rice lines

c) Plant virus diagnostics
d) Anthocyanin rich tomato

2. Molecular Genetics & Breeding 10 a) Export-value sesame lines 8
and Biodiversity b) Off-season mango.

3. Nanotechnology, Precision 11 a) Nano-pesticides 6
Farming, GIS and NRM b) Nano-fertilizers and nutrients

c) Nano-cellulose
d) Pest prediction tool in
    cotton and rice.
e) Multi-utility high clearance
    vehicle

4. Agricultural Engineering, PHT, 10 a) Flexi-rubber dam 6
ICT, Arsenic and Fermented b) Indigenous cryogenic grinder
Food c) Micro/Nano-filtration assembly

d) Insta-Idli products

5. Animal Production, Physiology 13 a) Buffalo production from stem cells 10
and Health b) Vaccine against sheep footrot

c) Herbal medicine against ticks

6. Cattle Farm Sensors, 8 a) Diagnostic kits against detergent 6
Rumen Ecology, Dairy Milk & and urea detection in milk.
Meat Production b) Diagnostic kits against Aflatoxin

    and Listeria detection in milk

Total 61 20 41

Sl. Nature of Invention Number of
No. Patents Filed

1. Process 21

2. Product 27

3. Diagnostic tool 21

4. Analytical tool   9

5. Research tool   7

Total 85

Table 5.6: Patents filed as per nature of invention
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 Besides, 228 small equipment costing more
than .10 lakhs each and 25 infrastructure/works
costing more than .25 lakhs each were also
developed by various consortia. All these equipment
installed and the works undertaken would continue to
serve the NARS scientists in the post-NAIP period
too.

5.5.6.2 Human resource development:
Besides a large number of scientists from the
Consortium Leader / Partner institutions underwent
training in advanced institutions/laboratories within
the country to develop their knowledge and skills in
frontier areas of science, about 325 scientists have
availed overseas training  in cutting edge areas (Table
5.9).

Table 5.7: Publications by the consortia under different groups

Sl. BSR Grouping Number of Number of Papers
No. Sub-projects Published

1. Stress (biotic and abiotic) Tolerance. 9 101

2. Molecular Genetics & Breeding and Biodiversity. 10 67

3. Nanotechnology, Precision Farming, GIS and NRM. 11 126

4. Agricultural Engineering, PHT, ICT, Arsenic and 10 102
Fermented Food.

5. Animal Production, Physiology and Health. 13 171

6. Cattle Farm Sensors, Rumen Ecology, Dairy Milk & 8 86
Meat Production.

Total 61 653

Table 5.8: Modernization of ICAR institute laboratories

Sl. ICAR Institute Description of Works / Goods Cost
No. (Leader/Partner) (R in lakhs)

1. National Dairy Research Establishment of national facilities for referral 1750
Institute, Karnal research on milk. Mass Spectrophotometer

(R 509 lakhs each)

2. National Research Centre for High throughput genotyping equipment and 830
Plant Biotechnology, New Delhi phenotyping facilities.

3. National Bureau of Plant Genetic Automated genotyping systems for 620
Resource, New Delhi DNA markers and SNPs

4. National Bureau of Fish Genetic Next generation sequencer 425
Resource, Lucknow

5. Indian Agricultural research Automated DNA analyzer system along 425
Institute, New Delhi with accessories

6. Indian Veterinary Research Microarray system 250
Institute, Izatnagar

7. Directorate of Water Works for rubber dams for watersheds. 300
Management, Bhubaneshwar

The scientists trained abroad were sent in groups
(in consortia mode) or as individuals to specifically
identified institutions in countries such as Australia,
Canada, Chile, Denmark, France, Germany, Mexico
(CIMMYT), The Netherlands, New Zealand, Peru
(International Potato Center), Philippines (IRRI),
Singapore, Syria (ICARDA), United Kingdom, and

Table 5.9: Human resource development activities

Sl. Kind of Number of Number of
No. Training Programmes Scientists

Organized Benefitted

1. National 130 5754

2. International 2774 325
training
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United States of America. They underwent training in
different thrust areas relevant to the Component
objectives (Table 5.10).

All these activities not only helped the scientists
to upgrade their knowledge and skills, but also
enabled them build professional contact with
individuals and institutions working in their areas of
interest.

5.6 Sustainability

Many consortia have sought or are in the process

of seeking extra mural support for the continuation of
the basic and strategic research undertaken by them
under the NAIP. The ICAR has provided this
opportunity through the Basic and Strategic Fund as
well as through consortia based platforms in the XII
Plan. Some consortia like rubber dam,
nanopesticides, and sensors of multianalytes to
detect milk and water impurities/contamination are in
the process of entering into post-NAIP MOUs to
pursue their research and commercial interests.

Table 5.10: International training organized in thrust areas

Sl. No. Thrust Area Number of
Scientists Trained

1. Allele Mining 11

2. Bioinformatics 17

3. Biomolecules 10

4. Bioremediation 7

5. Biosecurity 10

6. Carbon Trading/ Carbon Sequestration/ Climate Change 20

7. Fermentation Technology 11

8. Genome Resource Conservation 10

9. Geoinformatics 4

10. Image Processing Technology for Characterization of Agricultural Produce 3

11. Microbial Molecular Taxonomy 9

12. Molecular Diagnostics 11

13. Mitigation Strategies for Methane Production from Livestock 5

14. Molecular Breeding 9

15. Nanotechnology 16

16. Neutraceuticals 18

17. Non-Chemical/ Non-Thermal Processing and Membrane Technology 5

18. Sensor Based Applications including Bioindicators 13

19. Stem Cell Research 6

20. Smart Packaging 4

21. Agricultural Economics and Policy Research 5

22. Intellectual Property Rights 26

23. Marker Assisted Selection 90

24. Apomixis 1

25. Gene Knock Down Technology 1

26. Transgenic Animals 3

Total 325

❏❏❏❏❏
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MONITORING AND EVALUATION

SECTION-6

Monitoring and Evaluation (M&E) activities of the
National Agricultural Innovation Project (NAIP) were
in tune with the funding agencie’s objective of tracking
the results than merely overseeing the
implementation.  The implementation processed
monitoring included tracking of inputs mobilization,
activities undertaken and completed, and outputs
delivered.  The result-based system added monitoring
of Project outcomes in addition to implementation-
based monitoring. Thus, monitoring in the NAIP has
been operationalized by tracking the outcomes as per
the results framework indicators and performance
indicators enlisted in the PAD and the PIP documents.
Accordingly, the M&E was neither inspectorial nor
paternalistic.

6.1 Institutional structure for M&E

The primary responsibility for M&E was with the
PIU, led by the National Director (ND) assisted by the
NCs and the Finance and Procurement Officers. The
PIU reported to the NSC and the PMC on M&E
issues, and informed the (O&MPC) and the RPC. The
overall coordination of the M&E of the sub-projects
was carried out as three separate but distinct efforts,
as under:
• The concurrent monitoring was the responsibility

of the NC (O&M) assisted by a M&E Consultant
charged with the responsibilities of the day-to-
day M&E operations till March 2013, and
subsequently the M&E Unit led by an NC (M&E);

• At the consortia level, the CMUs regularly
monitored and reported on the sub-project’s
physical and financial inputs and outputs; and

• An independent consultant was contracted to
carry out comprehensive outcome-focused
impact evaluations of the NAIP.

6.1.1 Consortium level M&E

A CMU was established in each Consortium. The
CMU reported directly to the CPI. The work
programme of the CMU was developed in
consultation with the NC at the PIU and approved and
cleared by the Chairperson of the CAC. The CMU
was responsible for (but not restricted to):

• Preparing an M&E work plan and budget;
• Preparing half-yearly and annual reports;
• Undertaking regular field trips to introduce and

document key M&E practices;
• Preparing and submitting half-yearly and

annual monitoring and supervision reports;
• Planning and developing PME-related training

programmes;
• Designing and conducting M&E exposure

sessions;
• Assisting the CPI in all matters relating to M&E

planning; and
• Supporting and assisting in the WB and the

NAIP supervision visits.

6.1.1.1 Establishment of CMU: The CMUs
assisted the PIU to develop a computerized plan for
the Project. For the concurrent monitoring and base
line studies, the CMUs were primarily responsible for
data collection and collation, and report preparation.
Eighty four CMUs were established, staffed and
equipped and rendered fully operational support for
all the consortia approved, to the basic works related
to M&E.

At the consortia level, monitoring was done by
the CAC and the CIC assisted by the CMUs. The NC
of the respective component did concurrent
monitoring of the consortia. The Independent
Consultants for M&E have consolidated the indicators
and the outputs from the consortia.

The CMUs submitted to the PIU: i) quarterly
financial and procurement reports summarizing
concurrent monitoring observations; ii) six-monthly
reports summarizing Project M&E for the preceding
six months, and updated Project indicators; and iii)
three comprehensive reports - the base-line survey
and two Consortium evaluations (at the Project MTR
and Project completion).

6.1.1.2 Consortium baseline survey:
Monitoring involves repeated assessment of a
situation over time. Having an initial basis for
comparison helps the project managers to assess
what has changed over a period of time. Hence,
information about the initial starting point or situation
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is needed before any intervention has taken place.
This information is called baseline information. This is
the line of base conditions against which comparisons
can be made later on. The baseline is the first critical
measurement of performance indicators and is used
as a starting point by which the future performance of
the Project is monitored. Baseline data were collected
by all the CPIs for the consortia in components- 2 and
3, at least for each identified outcome indicators. The
baseline data for all the CMUs in components- 2 and 3
were collected. A comparison of baseline with the
target values to be achieved was done in the following
manner:
• By comparing the situation before the Project

started with the situation after its completion
(this was mainly done by the CPIs in their
reports); this required clear understanding of
factors influencing the outcome;

• By tracking the changes with (inside the Project
area) and without a Project process (outside the
Project area-control group). This required finding
comparable areas (counterfactuals);

• By comparing the difference between similar
groups (inside the Project area) and between a
Project group & a group outside the Project
influence (control group). This required finding
comparable group within the same area.

6.1.1.3 Institutionalization of PME cells: Each
consortium established CMU for itself.  Besides,
those Centers where a Priority Setting, Monitoring
and Evaluation (PME) Cell was functioning also
facilitated in planning baseline surveys to be used for
impact assessment at the end of the Project.

PME training was organised by the NAARM for
the PME Cell In-charges and other scientists
particularly from the social sciences discipline. As
part of one of the sub-projects of component-1 viz.,
“Visioning, Policy Analysis and Gender” (VPAGe), a
format for operationalization and institutionalization of
PME Cells in NARS was developed.  The ICAR
established PME Cells in all its Institutes in 2011.

6.1.1.4 Functioning of CAC: The CAC
comprising technical experts in the relevant area of
research was formed for all the consortia under
components- 2, 3 and 4, with a mandate to review the
technical progress and recommendations for change
in the technical programme. Suggestions which
emerged for better M&E in the NAIP in the interactive
meeting of the Chairpersons were - preparing
comprehensive “Result Frame Work Document

(RFD)” for effective monitoring; mid-term review by the
CAC jointly with the NC; inclusion of stakeholders’
feedback on the outputs/outcomes; regular meeting
of the CAC and visit to actual beneficiaries; joint
meeting of M&E Consultants and CAC Members;
establishment of  a mechanism for cross monitoring
for cross learning; designing sub-project wise internal
monitoring mechanism; reporting of outcome of the
Project in high impact journals; patenting
technologies/products developed wherever
applicable and giving attention for commercialization;
developing sub-project specific variables for
assessing the performance and impact taking into
account its objectives and deliverables; making the
M&E proforma simple and pre-tested;  interphasing
with the AICRP to take forward the results and
findings of the consortium; exploring possible ways to
minimize multiplicity of reporting while still maintaining
a strong M&E mechanism; and conducting EDPs to
develop entrepreneurs  in the sub-projects having
commercial potential.

6.1.2 National level - concurrent monitoring

The primary responsibility for monitoring,
evaluation and reporting rested with the NC (O&M)
assisted by the M&E Consultant. The M/s Consultant
Engineering Services (CES) Ltd. was the Consultant
till 2012. Since 2013, a separate M&E Unit consisting
of one NC and two Principal Scientists was looking
after the M&E activities as part of the O&M. The M&E
Consultant was responsible for assisting the NSC,
PMC, PIU and helped coordinate the M&E related
information needs of the four NCs. The additional
responsibilities of the M&E Consultant include:
• Conducting a benchmark survey;
• Coordinating with the PIU reporting processes;
• Consolidating reports and contributing to the

overall NAIP reporting requirements;
• Providing guidance to M&E activities of the

consortia;
• Contributing to the further development of MISs

in the NAIP; and

6.1.2.1 Holistic benchmark survey: The M/s
CES Ltd. collected primary data from different
stakeholders pertaining to the individual components.
The Component-1 sub-projects were mostly either
infrastructural or organizational reforms oriented.
Hence, for collection of primary data formats with
respect to SAUs and ICAR Institutes, questionnaires
were prepared in consultation with and approval of the
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PIU. The formats were circulated to 40 SAUs, 92
ICAR Institutes, five Deemed Universities and one
CAU. The response  was received for three years,
i.e. 2004-2007, from 56 ICAR Institutes and 25 SAUs
including the Deemed and the CAU.

The baseline data helped in mid-term and final
evaluation of the Project impact. In the case of
components- 2 and 3, the benchmark data were
collected at the field level. A baseline survey was
carried out by an M&E Consultant in coordination with
the IUs.  Baseline survey of non-beneficiary farmers
in 10 Consortia out of the 25 sanctioned in 2008-09 in
component-2, covering 1,350 households (HHs)
distributed over 51 villages in 13 districts and two
islands, was conducted.

For the collection of primary data for component-
3 benchmark survey, sampling of farmers was based
on stratified random sampling. A total number of 1,450
farmers were stratified into different farm size groups .
Baseline survey was conducted in 62 villages of 21
districts in 15 states covering 1,450 farmers (landless
and marginal-64.41%, small - 20.41%, medium -
10.83 and large - 4.34).

In the case of component-4, the consortia
developed baseline status of the outcome variables of
their research by seeking expert opinion and a
domain survey of subject matter specialists by
focusing on:
• Present level of number of publications in

scientific Journal in 2006-07;
• Number of applications for patents annually

2006-07; and
• Present level of number of technologies made

available for commercialization annually 2006-07.

6.1.2.2 Online project monitoring & tracking
system (PMTS): The M&E Consultant’s first charge
was the designing of a PMTS for the NAIP
implementation within the overall management
framework for the NAIP. The system was meant to: i)
facilitate the capture, storage and retrieval of a clear,
quantified and operational base-line data; ii) track the
progress of various sub-projects under components-
2, 3 and 4 on an ongoing basis; iii) monitor the
progress of the overall NAIP project; iv) regularly
assess the performance of sub-project staff; and v)
evaluate the output and outcome at mid-term and
prior to completion.

The PMTS developed was fully operational and
on information feeding, generated M&E reports

indicating that a system is in place at the Project and
Consortia levels. Still it was felt that the system was
not able to generate quality results to monitor Project
performance and evaluate the Project impact.  The
PMTS later became dysfunctional mainly because of
the robust data demand which the CPIs were not able
to supply.

6.1.2.3 Coordinating the reporting processes:
The PIU submitted to the World Bank: i) up-to-date
physical and financial expenditure data compared to
annual and end-of-Project targets; ii) updated
indicators of project performance compared to annual
and end-of-Project targets; iii) successes and
problems encountered during the reporting period
with suggested remedial actions; and iv) social and
environmental impacts of the Project. Half-yearly
assessment of the progress for each consortium was
undertaken by the CAC.

Half-yearly Reports:  Half-yearly reports were
prepared by the CPIs and submitted to the CAC.
Under the guidance of PIU, the M&E Consultant
prepared a consolidated report to include the four
components (till March 2013; since then, the M&E
Unit has taken up the responsibility).

Annual Reports:  The CAC appointed a PRT that
included a representative or designate from the PIU.
The PRT prepared a report and submitted to the
Chairman of the CAC.  The CAC organized an annual
workshop to discuss the report to be attended by the
PRT, and Members of the TAG. Afterwards the CPI
prepared the annual report and submitted it through
the CAC to the PIU. For each NAIP-Component the
NC concerned, then compiled an overall annual report.
At the same time, the M&E Consultant (M&E Unit
since 2013) prepared a report covering all the NAIP
operations.
• Annual Workshop: At the release of the overall

annual reports, a two-day annual workshop was
organized.  The first day’s programme of this
workshop had concurrent component
discussions.  The second day had two separate
sessions: while the Session 1 focused on
technical issues, Session 2 dealt with
administrative issues. Based on these
sessions, a comprehensive annual report was
compiled by the ND and submitted to the PMC
for review and comments.

• Final Report of the Consortium: A completion
report at the end of the sub-project brought out
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the results and achievements of the research
work and its impact. The innovations generated,
and the impact of human resource development
(HRD) in decentralization of research
management was also highlighted. The write-up
also highlighted important milestones achieved
and success stories during the sub-project
period and one set of publications was sent to
the PIU. The report also tracked the sources
whether the findings were used and contributed
to better decision-making, saving of the
resources, etc. The report was submitted within
two months of the completion of the sub-project.
All reports were examined for completeness,
attachment of relevant documents in support of
achievements/claims and the projected
expenditure plan.

For the component-1, in the case of BPD sub-
projects, the same procedure for the half-yearly and
annual reports was followed. For other sub-projects,
the O&MAG took the role of the CACs and the
O&MPC took the role of the RPC.

6.2  Development of M&E manual

A detailed M&E Manual was developed
dovetailing the process of benchmark survey,
monitoring and evaluation procedures. The purpose
was to facilitate the M&E task by bringing about a
user-friendly manual which would serve as useful
companion for all the sub-project partners and
practitioners. The main objective of the manual are to:
i) understand the basic concepts of the Project Result
Framework and M&E system of the NAIP; ii) assist
the CMUs in creating the data base on inputs, outputs
and outcomes of the respective sub-projects; and iii)
assist the Supervision Missions and other evaluation
teams/efforts. The manual dealt in detail the
monitoring and evaluation system, succinct
procedures for conducting the baseline survey
regarding the sampling methodology, variables and
parameters, as well as the component-wise broad
focus of questionnaires and data collection formats,
time schedule, and PMTS. The M&E manual was
prepared and training was given.

6.3  Development of results framework and key
indicators

The M&E and Performance Monitoring Indicators
(PMIs) were consolidated by the PIU and were
updated for the sub-projects periodically. These

benchmarks were developed during the baseline
study and further refined as found necessary by the
PIU and CACs during the Project implementation. For
most of the PMIs, viz. filing of patents, number of
publications in high impact journals, number of
production and processing technologies,
commercialized technologies, farmers involved in
consortia activities and novel tools, targets have been
achieved. Significant progress made in other
indicators includes the number of new rural industries
piloted, area developed for sustainable land
management and scientists trained abroad.

Indicators on which significant progress have
been made include: formation of PPP (171); filing of
patents (126); granting/publishing of patents (41);
publications in peer reviewed high impact journals
(643); overseas training of scientists in consortium-
based and frontier subject areas (902); mass
communication campaigns (1155); increase in
linkages with KVK and communication information
centres (74%); number of hits in ICAR websites
(3,17,239); number of BPDs set up (23); patents filed
by the BPDs (331); number of people attending
visioning and policy analysis events (7628); reduction
in the number of weeks for the procurement of high
threshold goods (26); number of national trainings in
frontier areas of science (92); training of scientists in
frontier areas of science (487); novel tools and
methodologies developed (191); number of
production technologies (99); number of processing
technologies (173); rural industries established (48);
number of product groups developed (27); number of
publications (5,647); number of farmers involved in
consortia activities (0.81 million); number of
consortium developed technologies made available in
disadvantaged areas (409); number of improved
technologies adopted in disadvantaged areas (127);
increase in agriculture services and processing
enterprises in project areas (45%); number of farmer
groups involved in sub-project activities (3,191);
amount of sustainability fund corpus created (Rs. 7.51
crore); increase in the income of participating
households (Rs. 48,234); area of land under
sustainable land management practices (8,371ha);
and the number of molecular resources augmented/
submitted to the Gene Bank (2.85 million).

Results framework indicators for the NAIP
(component-wise) are highlighted in Table 6.0; revised
results framework for the GEF Project is given in Table
6.1.                                                                                  .
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Table 6.0: Results framework indicators (as on June 2014)

Result Indicators Baseline Target Achievement

PDO

Number of partnerships between public research system, 171
private sector and other stakeholders

Increase in agricultural innovations by end of project 80

Component 1

Monitorable Indicators Baseline Target                  Achievement

2013-14 Cumulative

Number of mass communication campaigns  launched by 0 17 393 1155
media type (TV, radio, Print, email, web)

Increase in number of linkages (%) formed with KVKs 1,000 50% 74% 74%
and community information Centres

The number of hits on the ICAR & SAU websites per month 50,000 55,000 3,17,239 3,17,239

Increase in number of queries responded (%)  to from 1000 75% 101% 101%
Public, Private Organizations’ and NGOs  per Month

Total number of Business Development Units established 0 5 12 23

Total number of applications for patents and licenses 15 30 517@

Annual number of people attending visioning and policy 150 300 523 7682
analysis events organized through or in association
with NAIP

Number of weeks for the procurement cycle of high 50 30 26 26
 thresholds goods

Share of ICAR finance Managers (%) that uses the 0 100% 80% 80%
new Financial Management  Software System

@186 patents and 331 licenses for technologies commercialized

Monitorable Indicators Baseline Target                  Achievement

2013-14 Cumulative

Total number of consortia formed in component 2 0 15 - 51

Total number of NAIP production technologies released 0 35 38 99
and adopted

Total number of processing technologies released 0 40 64 173
and adopted

Total number new rural Industries  established 0 14 18 48

Total number of product groups for which national or 0 10 12 27
regional quality grades have been agreed on through
NAIP consortia

Total number of private sector organizations Participating 0 40 - 70
in consortia

Total number of farmers involved in consortium activities 0 3000 9705 79758

Component 2
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Component 3

Monitorable Indicators Baseline Target                  Achievement

2013-14 Cumulative

Total number of consortia formed in component 3 0 20 33 33

Total number of consortium developed technologies made 0 300 - 409
available in disadvantaged areas

Total number of improved technologies adopted in 0 80 - 127
disadvantaged areas

Total number of farmers (millions) using NAIP technologies 0 0.6 0.19 0.81
in the disadvantaged areas

Increase in agriculture services and processing enterprises 2790 20% 10.86% 45%
in Project areas (%)

Total increase in agriculture based employment amongst 0 9000 21289 113403
participating farming households (employment years)

Total Number of farmers groups involved in project activities 0 150 788 3191

Component 4

Monitorable Indicators Baseline Target                  Achievement

2013-14 Cumulative

Total number of consortia formed in component 4 0 15 61

Number of annual overseas exchange visits/training 0 50 99 487
programs on basic/strategic research related topics by
Indians scientists

Total number of papers published in high impact 0 60 171 427
international scientific Journals

Total numbers of patent applications based on NAIP 0 30 30 85
funded research

Table 6.1: Revised results framework for GEF project

Project Development Objective

Strengthen institutional and community
capacity on sustainable land and
ecosystem management approaches
and techniques for restoring and
sustaining the natural resource base,
including its biodiversity, while taking
account of climate variability and
change.

SLEM policy mainstreaming and
linkages to SLEM –
CPP:Sustainable land and
ecosystem management
approaches and techniques
mainstreamed into guidelines and
policies of public and private
institutions

Result / Outcome Indicators

Over 5,000 ha of agricultural land
under sustainable land management
practices

2,500 farmers have adopted coping
mechanisms for climate variability
and change

At least 30 public and
private organizations applying
SLEM practices and policies
to combat land degradation,
increase utilization of indigenous
biodiversity and adapt to climate
variability and change

Achievements

8371 hectares

(Biodiversity – 4,000 ha, Land
shaping – 1,171.50  ha and Climate
change – 3,200 ha)

17,702 farmers and
16,200  fishermen

178 Biodiversity Management
Committees (BMCs), SHGs,
Fishermen Group, and Societies
of public and private organization
applying the techniques developed
in land degradation sub-projects



NAIP FINAL REPORT

152

6.4 Scorecard approach

A scorecard was developed from 2010-11
onwards for the purpose of comparing the
performance of individual consortium on an annual
basis. The scorecard was designed for the evaluation
and the consortia were graded under Highly
Satisfactory (HS), Satisfactory (S), Moderately
Satisfactory (MS), and Non-Satisfactory (NS)
categories based on their performance on annual
basis. With a view to enabling improvement in the
performance of MS and NS consortia, the
Consultants visited them and gave necessary
guidance, and also developed an action plan
milestones and timelines to improve the performance
of the MS consortia.

6.4.1 Grading of consortia

 The consortia were graded by employing the WB
approved criteria of awarding 5 marks for governance;
15 for procurement; 20 for finance; and 60 for technical
progress. The sub-projects were grouped based on
the marks scored under HS (>80), S (60-80), MS (50-
60), and NS (<50) categories. The grading of consortia
based on their performance on procurement, financial
management and technical aspects was carried out
annually. Steps like review of MS / NS Consortia and
visits by the Consultants were taken up for
improvement in performance of those consortia. The
number of consortia falling under different categories
in 2012-13 is given in Table 6.2.

Table 6.2: Componentwise grading of consortia

Component Year           No. of consortia under different categories

HS S MS NS Total

1 2010-11 11 23 4 2 40

 2011-12 8 31 3 1 43

 2012-13 9 26 5  40

 Final 11 44   55

2 2010-11 7 33 8 3 51

 2011-12 8 37 6  51

 2012-13 7 34 10  51

 Final 9 35 7  51

3 2010-11 10 17 2 4 33

 2011-12 7 16 5  28

 2012-13 4 21 8  33

 Final 9 21 2 1 33

GEF 2010-11  3   3

 2011-12  3   3

 2012-13  3   3

 Final 1 2   3

4 2010-11 13 36 11 1 61

 2011-12 9 46 6  61

 2012-13 17 36 8  61

 Final 14 46 1  61

Overall 2010-11 41 112 25 10 188

 2011-12 32 133 20 1 186

 2012-13 37 120 31  188

 Final 44 148 10 1 203

Overall % 2010-11 21.81 59.57 13.30 5.32 100.00

 2011-12 17.2 71.51 10.75 0.54 100

 2012-13 19.68 63.83 16.49  100

 Final 21.67 72.91 4.93 0.49 100



MONITORING AND EVALUATION

153

The grading of consortia as per scorecards since
2011-12 to end of project (Table 70) revealed that the
number of consortia increased both for Highly
Satisfactory (32 to 44) and Satisfactory (133-148)
categories, while decreased for Moderately
satisfactory category (20 to 10). This shift was
primarily from subprojects under the moderately
satisfactory category to satisfactory and highly
satisfactory. The rating of one consortium under NS
was mainly due to poor financial management than
technical shortfalls. Thus, the scoring and grading,
helped in mounting pressure on performance and all
the consortia got upgraded into satisfactory category
before the closure of the programme. The final
grading of the consortia at the close of subproject is
mentioned in Annxure 1.

6.5 Building up data repository

The NAIP has generated detailed database/
documentations for each sub-project. This includes
concept note, detailed project proposal, baseline
reports, progress reports (half-yearly/annual),
component-wise half-yearly reports, final project
completion reports, and performance indicator tables,
all compiled at the consortia level for all sub-projects.
The M&E Cell maintained a repository of all such
data/information/reports that were collected/
compiled/generated covering all the 203 sub-projects
(including the 3 under GEF). Besides these, the
impact evaluation reports (mid-term and end term),
case study reports, and quarterly progress reports
produced by the external M&E Consultants along with
the complete database sets (primary data and
secondary tables) of evaluation and case study
reports were kept in this data repository.

6.6 Comprehensive outcome focused
independent impact evaluation

A comprehensive independent outcome focused
impact evaluation was planned and commissioned to
assess how the research programmes and products
of the NAIP contribute to the national development
objectives and make life better for the common
people. PricewaterhouseCoopers Private Limited
(“PwC”) was engaged by the PIU of NAIP to provide
consultancy services for carrying out outcome
focused impact evaluation of the NAIP sub-projects.
The assignment involved evaluating NAIP in two
phases – a mid-term evaluation conducted in 2012-13
and an end-of-project evaluation in 2014. This

evaluation focused on evaluation of the NAIP through a
set of sample sub-projects (30% of the total
subprojects) so as to assess their performance,
outcomes and impact, as well as to capture key
learning.

Impact assessment under the NAIP mainly
included the following aspects:
• Documentation of important outputs in terms of

scientific and technological advancements and
comparison with other systems;

• Impact in terms of institutional development and
HRD;

• Measures taken to improve the system’s
efficiency and their impact in enhancing its
effectiveness;

• Efficiency, sustainability and equity impacts at
the economy, sector and farm level, if possible,
over time;

• Demonstration of these impacts with the case
studies of major technologies developed; and

• Efficiency and impact of the NAIP, in revitalizing
the research system and contributing to
transforming Indian agriculture more market
driven.

6.6.1 Primary survey

For selection of sub-projects for field studies, first
stratification was done component - wise and the
second stratification was done along the themes
within a component (The Aide Memoire of ISM 13 has
furnished a list of indicative sub-projects for impact
assessment study). The sub-projects were classified
according to themes and a stratified random sampling
methodology was adopted for selection. The final
selection of sample sub-projects was validated for
representation of the NAIP as a whole along the
following parameters:
• Maximum thematic areas of sub-projects

across different components;
• Geographic spread – good representation of

North, South, East and West regions of the
country;

• All category sub-projects i.e., HS, S and MS;
and

• Pluralism of consortia.

Given the need to focus more on components- 2
and 3 (as per ToR), 69 per cent of the sample sub-
projects were selected from the components- 2 and 3,
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and 31 per cent of the sub-projects were selected from
the Components - 1 and 4. A total of 65 sub-projects
were initially selected for the impact evaluation study
(Table 6.3).

Accordingly, a stakeholders’ survey of
participatory beneficiaries was undertaken with equal
or two-third of counterfactual control of non-
participants in the programme within the same village
if the intervention was at individual level or a
neighbourhood village in the case of community
intervention. The beneficiary list was obtained from
the CPIs and a purposive random sampling
methodology was used to arrive at the sample of
beneficiaries. It was ensured that all size and social
categories of farmers are represented in identification
of both beneficiaries and non-beneficiaries. In each of
the sub-projects under the components - 2 and 3, 3 to
4 interventions were identified in consultation with the
CPIs for data collection. For each intervention, a
sample of 30 participants/ beneficiaries was chosen
and an equal or two-third of non-participants/non-
beneficiaries was kept as a control/counterfactual/
check. Project analysis tried to identify and value the
costs and benefits that would arise with the Project
and to compare them with the situation as it would be
without the Project. The difference was treated as the
incremental net benefit arising from the Project
investment.

6.6.3 Sampling framework

Overall, primary data were collected from 5,500
respondents/stakeholders with equal or two-third
controls, of which more than 90 per cent was farmers/
labourers/artisans including tribal and womenfolk.
However, all the samples could not be used for
analysis due to paucity of time and also allowing for
outliers in the sample. The break-up of respondents for
the beneficiary level evaluation is depicted in Table 6.4.

Table 6.3: Sub-projects selected for the primary survey

Sl. Component Number
No.

1. Component-1 14

2. Component-2 22

3. Component-3 19

4. Component-4 10

Total 65

The selected sample sub-projects were
implemented in 25 states across the country. A
number of them were multi-location in nature
operating in more than one state. For impact analysis
purpose, the information of only 58 sub-projects was
used, due to paucity of time for consolidation and
alignment of data.

6.6.2 Impact assessment - stakeholder survey
with controls

In the workshop and group meeting organized
involving expert economists and statisticians, all the
NCs and Consultants to discuss about the impact
assessment in terms of prospective sample, survey
planning, designing of instruments, identification of
costs and benefits, data alignment and integration,
and analytical methods – partial budgeting, financial
and economic analyses including Net Present Value
(NPV), Benefit Cost Ratio (BCR) and Internal Rate of
Return (IRR), the following decisions were made:
• The unit of data collection would be

“intervention area” with the stakeholder;
• The unit of analysis would be sub-project/

consortium/value chain/livelihood model; and
• Besides elicitation of information from the

stakeholders, the horizontal expansion/
adoption area (or percentage) would be decided
through various methods like sales of seeds,
cuttings, saplings (nurseries), animals or birds
based on the assessment by the beneficiaries,
village leaders, producer companies,
processors, traders, entrepreneurs, extension
personnel, and expert opinion in the case of
other interventions.

Table 6.4: Sample framework for the stakeholder survey

Respondent Number

Farmers 4908

Artisans 110

Processors 73

Researchers 406

Others 60

Total 5557

6.6.4 Analytical tools

The analytical tools that were used include both
quantitative (partial budgeting, multi-criteria analysis,
NPV, BCA and IRR) and qualitative (dialogue and
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mutual learning method) analysis. The overall
methodology for impact analysis involved
extrapolation of benefits at different levels. The
primary data collected from the stakeholders in the
field was used to calculate the benefits realized by the
participatory stakeholders with respect to the non-
participatory stakeholders. The benefits accrued were
primarily due to increased income, productivity gain
and rational use of agricultural inputs. The benefits
realized by the participatory stakeholder were
compared with the additional costs incurred by them
to calculate the net benefit (i.e., additional income –
additional cost). This net benefit was then multiplied
with the adoption area under that intervention or with
the total number of participatory stakeholders to
calculate the overall benefit accrued from the
intervention. Thereafter, BCR was calculated (at the
intervention level) on the basis of the investment done
in that respective intervention.

After achieving the BCR at the intervention level,
the benefit at the sub-project level was then deduced
on the basis of the total cost of the sub-project (in the
same proportion as that at the intervention level).
Once BCR was calculated for all the selected sub-
projects, the total benefit accrued from the selected
sub-projects was summed up and BCR for a
particular sub-component/theme was computed
based on the total investment made in all the sub-
projects selected in that theme. It was assumed that
the same BCR was applicable at the component level
and thus was computed the total benefits accrued
from that particular component. Similarly, the benefits
accrued at the component level were blown up to the
whole project level.

6.7 Mid-term reporting

The Consultants evaluated the sub-projects of
the four components across the following three key
areas of impact: institutional development, research
and development, and research uptake and
technology transfer. Four parameters were used to
evaluate the performance of various sub-components/
themes viz., effectiveness and efficiency, outputs and
outcomes, impact (financial & economic), and
sustainability. The mid-term impact assessment
report was submitted based on the study in 58
consortia selected across the components giving due
weightage for components- 2 and 3 consortia. The
mid-term evaluation report was reviewed in-house
three times during February – May 2013, in the

presence of the external expert and the WB
Economist. Suggestions offered during these reviews,
as reflected in the Aide Memoire of 13th ISM, were
taken care towards improvement of the report in terms
of scope, sample size, survey methodology to allow
for capturing the incremental benefits resulting from
the NAIP interventions at society level.

6.8 Macro impact case studies

Forty case studies were taken up by the
Independent Consultant mainly for quantification of
benefits to the society through those sub-projects,
and in a few cases it focused on issues like
sustainability, comparison of NAIP vs. Non-NAIP,
NARS performance and institutional pluralism. The
major findings emanated from the case studies
include:
• An estimated R273 million was saved by a

centralized approach to software architecture
installation through Establishment of Indian
Agricultural Statistical Portal.

• Twenty two BPD Units generated revenue
worth R24 crore on an overall investment of R60
crores within 4 years through commercialization
of 331 agro-technologies.

• The first supercomputing hub for Indian
agriculture, ASHOKA (Advanced
Supercomputing Hub for OMICS Knowledge in
Agriculture) established at the Centre for
Agriculture Bio-informatics (CABin), IASRI at
New Delhi under National Agricultural Bio-
informatics Grid (NABG) would support the
computational requirements of biotechnology
research in the country. Over the next ten years,
analysis of data by this facility could result in
shortening the time lag in development of 100
plant varieties in different crops by five years
and 20 animal breeds by 7 years.

The component-2 sub-projects included research
and development activities along the value chain
following PCS which, in turn, comprised a cross
section of stake-holders, activities, services and
institutions involved in cultivation and harvesting of a
specific food commodity, transforming it into a high-
value product and facilitation in marketing the final
product. The objective was to strive for enhanced
productivity, value addition, cost saving and resource
use efficiency, export promotion and utilization of
byproducts and underutilized commodities for
enhanced profitability.
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6.9 Project completion and end-term reporting

The end-term evaluation was summative in nature
and focused on achievements and value creation
achieved by the NAIP as a whole based on detailed
evaluation of a set of sample sub-projects. The report
captured the following:
• Assessment and documentation of important

outputs of 30 per cent of sample sub-projects as
well as the NAIP as a whole;

• Assessment of the impact in terms of
institutional strengthening and capacity
building;

• Evaluation of the role and contribution of
consortia formation and recommendations to
promote this approach;

• Assessment and documentation of visible
impact of major technologies developed by the
NAIP;

• Assessment of efficacy and impact of the NAIP
in revitalizing the agricultural research system
and contributing towards making agriculture in
India more market driven;

• Assessment of impact of the NAIP on women
participation in agriculture;

• Evaluation of handling of environmental and
social safeguard issues by the NAIP;

• Identification of critical issues to be addressed
to promote sustainability of interventions taken
up by the NAIP;

• Documentation of lessons learned as to what
has worked well, what have been the
weaknesses and what is the way forward; and

• Generation and documentation of data on
economic, financial and other benefits produced
by the sample sub-projects and the NAIP as a
whole.

6.9.1 Highlights of the independent impact
evaluation

The NAIP sub-projects had a number of maiden
initiatives or new areas of influence in the context of
NARS which brought in significant positive changes
for undertaking agricultural research,
commercialization and uptake of technologies. Some
of such initiatives include consortia mode of
implementation, BPD and commercialization, focus
on branding and marketing, formation of producer
companies and rural industries, establishment of the
NABG, and focus on basic and strategic research in

frontier areas of agricultural sciences.

The basic premises for impact assessment of
sub-projects of components - 1 and 4 were that the
training of scientists increased efficiency and enabled
cost and time savings, efficient transfer of
technologies and information, qualitative
improvement in analysing and computing as
evidenced by publishing in high rated journals,
building up research stock and capacity and better
and faster development of varieties and breeds
(reducing the lag in conventional methods).

6.9.1.1 Pluralism: The lead role was played by
the ICAR and SAU/CAU representing 40 and 25 per
cent of partners, respectively. PPP has been the new
focus in NAIP, as evident from the participation of 212
institutions.

6.9.1.2 Consortia mode: The key contributions
of consortia mode of research included sharing
institutional scientific/technical expertise or capability,
sharing of research infrastructure, exchanging
knowledge, better reach of technology to
beneficiaries, and direction setting for research
objectives and goals amongst others.

6.9.1.3 Capacity building: Various sample sub-
projects also impacted to a greater extent the overall
institutional development of NARS by capacity
building of scientists (379 scientists trained) and
improving the quality of publication (130 publications
with NAAS rating 6+). Of the total scientists involved
in the sample sub-projects, approximately 27 per cent
were trained. An estimated 64 per cent of the
respondents opined that training had very high impact
on Project delivery. Infrastructure development
played a vital role in institutional capacity building with
an estimated R1,410 million of infrastructure created
within the sample sub-projects.

6.9.1.4  Funding: The weighted average
increase of budget for the sample sub-projects was
around 43 per cent.  The fund disbursement process
was rated as satisfactory by majority of the sample
sub-projects, with 93 per cent reporting either highly
satisfied or satisfied. The key strengths identified in
the fund disbursement process include clear
guidleines,  electronic transfer of funds and direct
transfer to partners.

6.9.1.5 Procurement: Analysis of the
procurement process revealed that majority of the
sample sub-projects were satisfied (92%) with the
process. The  key strengths identified include clear
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guidelines, transparent process, provision for direct
purchase, and autonomy to CPI/CCPIs.

6.9.1.6 Component-wise impact: The NAIP
sub-projects had resulted in multi-faceted impact in
accordance to the thematic area of the sub-project
and overall thrust area of a particular component, as
under:
• Component-1 sub-projects had resulted in

overall better access to knowledge repository,
ICT application, development of innovative
platform for incubation of technologies, start-
ups, and commercialization amongst others;

• Component-2 sub-projects had resulted in
strengthening of value chain though customized
interventions resulting in enhanced income
level for the value chain participants, creation of
rural industry/companies, and quality
enhancement among others;

• Component-3 had resulted in enhanced
income, employment generation, formation of
farmer groups and SHGs, and community
infrastructures; and

• With capabilities for scientific and technological
problem solving, component-4 impacts were in
line with its thematic area of basic and strategic
research in frontier areas of agricultural
sciences. The major impact was on quality of
publication, patent application and enhanced
research infrastructure and capacity.

The weighted average achievement of targeted
objectives across all the components for the sample
subprojects was around 97 per cent by the end of the
Project.

6.9.1.7 Publications: The Project has generated
an estimated 3,461 publications such as research
papers and other publications (presentations, articles,
books/book chapters, theses and information
dissemination aids) in the sample sub-projects.
Maximum publications (34%) were in seminars/
symposium/conference/workshops, followed by
popular articles in English or local language (31%)
and books/reports (13%). Other categories such as
research papers, information dissemination aids and
theses accounted for the remaining 22 per cent. Four
per cent of publications were in the form of research
papers published with NAAS rating of more than 6.

6.9.1.8 Patents: While 126 patents have been
filed overall, 23 were from the sample sub-projects.
component-4 topped with 100 per cent of the sample

sub-projects filing patents, followed by component - 2
with 50 per cent of the sample sub projects filing
patents.

6.9.1.9 Beneficiaries: Eighty five percent of the
1.15 million beneficiaries targeted through awareness
campaigns were from farming community (mainly in
components- 2 and 3), 5 per cent from the research
community (mainly in components- 1 and 4). The rest
of the beneficiaries consisted mainly of
entrepreneurs, SHGs/NGOs and Government
Officials.

6.9.1.10 Media for reach: The farming
community was mainly reached through exhibitions
(79%), training/workshops (15%) and by other
awareness activities (6%); the research community
through media led awareness (39%) and workshops
(35%); and entrepreneurs through trainings/
workshops (57%) and exhibitions (21%).

6.9.1.11 Focus on women: The estimated
involvement of women beneficiary cross the
components- 2 and 3 was 30.66 per cent. The
beneficiaries reached only through capacity building
programmes, and pilots/adoption is around 0.3 million
for the sample sub-projects.

6.9.1.12 Marketing activities: Marketing
activities aimed at improving the market linkages or
orienting the farming community towards a market-
driven approach. These activities were exclusively
undertaken within the components- 2 and 3 for the
sample sub-projects, as these components focused
on the development of product-specific value chains
and the improvement of rural livelihood security,
respectively. An estimated 45,940 beneficiaries/
stakeholders (consisting of farming community,
entrepreneurs, private companies, NGO’s/SHG’s,
Govt. Officials) were reached through 452 marketing
activities for the sample sub-projects.

6.9.1.13 Commercialization of technologies:
Apart from the BPDUs which facilitated 331 NARS
technology commercialization, sub-projects in
component- 2, 3 and 4 have also commercialized
around 100 technologies in their area of activities with
the major share (80%) going to component-2 on
product-specific value chain development.

6.9.1.14 Employment and income generation:
The sample sub-projects have impacted the life of
about 0.2 million beneficiaries  and has resulted in
creation of 0.587 million man-months of employment.
About 46 per cent of the beneficiaries felt that
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interventions have resulted in moderate increase in
employment and 89 per cent of the overall sample
beneficiaries stated medium to high effect on increase
in income. Around 58 per cent respondents were
benefitted by institutional development activities like
the formation of SHGs, farmers group, youth group,
etc.

6.9.1.15 Sustainability: While 58 per cent of the
respondents were certain to continue, 40 per cent
were likely to continue the adopted interventions
under the respective sample sub-projects. Also 96 per
cent of the sample beneficiaries were of the view that
the introduced interventions under the respective sub-
projects would be taken up by other people in their
peer group or areas.

6.9.2 Financial and economic impact assessment

6.9.2.1 Financial analysis: The financial
analysis was all about the benefits accruing to the
individual participant due to the NAIP intervention at
livelihood and value chain models level.  Within each
of the short-listed sub-projects for impact
assessment, 3 to 4 specific interventions were
identified in consultation with the NCs and CPIs
concerned. In each of the intervention, a sample of 30
beneficiaries and comparable number of control
farmers (non-participants) were covered under the
study. In the case of non-farmer stakeholders, all the
participants were covered.  The sampling framework
encompassed all the size groups and ecosystems
prevalent. The data were elicited through a pilot-
tested instrument from the respondents and the
financial analysis was done in a partial budgeting
framework to identify the added cost, reduced returns,
added returns and reduced costs due to the
intervention. The unit of analysis was the sub-project/
consortium as a whole by aggregating the incremental
benefits realized across the selected interventions.

The most important aspects of agricultural
project analysis taken care of in financial analysis
were:
• Project costs and benefits: Anything that

reduces an objective is a cost, and anything that
contributes to an objective is a benefit - the
objective of the interventions being maximizing
the net incremental benefit. Thus, anything that
reduces national income is a cost and anything
that increases national income is a benefit.  The
objective for economic analysis in terms of
change in national income is defined in real

terms, as opposed to money terms, referring to
physical, tangible characteristic of goods and
services.

• Identifying costs and benefits: Identification
of the costs of interventions / cost of the sub-
project is rather simple and straightforward for
financial analysis.  The NAIP is a huge Project
(probably the first of its kind to be funded by the
WB) and its objective has been realized through
the sub-projects. Accordingly, there is an array
of costs and benefits – direct and indirect,
tangible and intangible, and monetary and non-
monetary flowing across the sub-projects, and
they are mostly specific with a few benefits and
costs being common.

• Tangible and non-tangible benefits: A check
list of possible tangible and non-tangible benefit
across the Components is summarized in Table
6.5.
The above list is only illustrative, and it was left
to the ingenuity of the investigator to capture as
much as and as objective as possible the
benefits from the specific intervention/ sub-
project. The thrust of the investigation was
capturing the “incremental net benefit”
considering the non-project use of the
resources and not merely the net returns. For
example, incremental employment was the one
that came through increased cropping intensity
or horizontal expansion of the intervention in
new/waste land than just substitution.

• Net benefit: The net benefit due to the
intervention was computed through partial/
enterprise budgeting taking into consideration
the added cost, reduced returns, reduced cost
and added returns because of the intervention.
The benefit computed for the intervention was
scaled up for the actual or potential horizontal
expansion under the technology taking into
consideration the without Project use of the
resources in case of substitutions.

6.9.2.2 Economic analysis: The economic
analysis is all about the benefits and costs accruing to
the society due to a project intervention. It can be
more or less than the financial analysis depending
upon the proportion of the items dominating in the
benefits and costs. Simply, it is the financial analysis
adjusted for transfer payments, i.e. transactions that
do not involve real resources like taxes and subsidies.
Most of the inputs involved in Component-3 sub-
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Table 6.5: Component-wise tangible and intangible benefits identified

Component Tangible Benefits Intangible Benefits

1 Productivity, quality, incubation fee, royalty, number of Increased reach, accessing new markets
enterprises supported, increase in turnover of clients, (migration), reduced learning time,
increase in tax revenues, number of direct and indirect increased retention, self-paced, faster
jobs created, backward linkage (no. of farmers benefited rollout, consistent delivery, customisation,
and increase in farmers’ income, import substitution, monitoring and evaluation, leveraging
export revenues, value chains developed, etc). human capital, gender equity, empowerment,

entrepreneurship, enhanced business
opportunities, etc.

2 Increase in yield/productivity, price, elimination of New jobs – adding to social status/self-
middle men, incremental employment, change in time, esteem, accident reduction, drudgery
location of sale, and production form, losses avoided, reduction, improvement in gender equity,
exportability, value addition, time saving, etc. increase in empowerment, improvement in

environment

3+GEF Increase in yield/productivity, saving in inputs, reduction Reducing risk, better health/nutrition
in cost, increase in net income, increase in cropping nutrition security, arresting distress
intensity, quality improvement (rate and extent), losses migration, reduced diseases, accident
avoided, value addition, time saving,  crop diversification, reduction, drudgery reduction, improvement
etc. in gender equity, increase in empowerment,

improvement in environment, etc.

4 Reduced lag in animal/crop improvement, improved Improved research capital stock, and
resistance, increased productivity, loss prevention, etc. trained manpower.

projects involve adjustment for transfer payments.
Saving of a taxed input (like fossil fuel) may show
higher returns and lesser economic returns, while that
of a subsidised input (irrigation water, electricity,
fertilizer, etc.) can show a reverse trend. Elimination of
middle men in case of producer companies and
contract farming may mean more to the farmers and
nothing to the society in terms net additional income.

While only market prices were used for financial
analysis, in the case of economic analysis it was
opportunity cost (shadow price)/accounting price/
efficiency price/ marginal value product as the case
may be. The economic values of costs and benefits
were imputed discounting transfer payments and
adjusting the distortions in the traded and non-traded
nature of the items. In order to assess the sensitivity of
the benefit accrual, the analysis was done with and
without support of the NAIP.

The incremental benefit was computed for the
intervention for the identified components of the
partial budgeting for the region/society by assessing
through various sources the adoption percentage/
horizontal expansion. The macro benefits thus arrived
was adjusted for transfer payments (isolating only
those components involving real resource use in
costs and benefits) to compute the net economic
benefits.

6.9.2.3 Component-wise financial and
economic analysis: The impact in components- 2
and 3 was largely in terms of increase in income of
farmers, increase in productivity of and production by
farmers, increase in cropping intensity, etc. The
impact in components- 1 and 4 was evaluated on the
basis of the potential benefits likely to accrue in future
due to the development of technology and IT
infrastructure. Therefore, the impact of the sub-
projects under Components- 1 and 4 was measured
in terms of NPV after discounting the likely future
benefits.
• Component-1: Out of the 55 sub-projects, 12

were selected for financial and economic
analysis. The sub-projects primarily consisted
of IT infrastructure development, knowledge
resource development, business planning
development, and training and capacity
building. The overall impact analysis was
extrapolated from the results derived for 12
selected sub-projects. The NPV and BCRs of
the selected sub-projects are presented in table
6.6.
The analysis shown above clearly indicates that
overall, the sub-projects have yielded a BCR of
1.65 and a positive NPV. A positive NPV
signifies that the sub-projects were
economically and financially beneficial. The
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major impact of component-1 was in terms of
time and cost saving of the scientists and
research scholars through better and
convenient availability of knowledge resources
and availability of better computing IT
infrastructure. The other impact was in terms of
increase in efficiency and productivity of
scientists and other staff through training and
capacity building initiatives taken. Apart from
scientists and research scholars, individual
entrepreneurs were also benefitted through
BPD Units which helped in dissemination of the
new technologies developed under the NARS
and NAIP to the potential entrepreneurs. Since
these are potential benefits and do not involve
any adjustment in terms of opportunity costs in
place of market prices for the non-traded inputs
and for taxes and subsidies in case of traded
inputs, the economic benefits are synonymous
to the financial benefits. Hence, the estimates
for both financial and economic benefits are the
same.

• Component-2: Out of the 51 sub- projects, 14
were selected for financial and economic
analyses. The sub-projects consisted of

development of value chain of an agriculture
commodity. The major commodities covered
under this component include both crop-based
like saffron, millets, custard apple, etc. and
animal-based like pashmina, honey, etc.

The financial analysis of the value chain
starts at the farm level. The analysis was done
on the basis of the rise in production,
productivity and income of the participatory
farmers. The comparison was drawn on the
basis of the production and income level of the
non-participatory farmers. The major factor
differentiating both the participatory and non-
participatory group was the package of
practices given to the participatory farmers
which helped them in efficient usage of inputs,
better harvesting techniques and post-harvest
management techniques which lowered the
post-harvest loss. All these factors resulted in
higher income realization to farmers.

The other major stakeholder in the value
chain is the processor of that agricultural
commodity. The processor is largely
responsible for the value addition to the
agricultural commodity through processing. The

Table 6.6: Estimated benefits from selected sub-projects of component-1

Sl. Name of the Sub-project Budget NPV Benefit
No. Allocated (Million R) Cost

(Million R) Ratio

1. Consortium for e-Resources in Agriculture (CeRA). 442.28 1015.17 2.30

2. Development and Maintenance of Rice Knowledge 65.84 82.77 1.26
Management Portal.

3. Establishment of National Agricultural Bioinformatics 647.70 825.75 1.27
Grid (NABG) in ICAR.

4. Business Planning and Development Unit at 28.84 37.55 1.30
Anand Agricultural University (AAU), Anand.

5. Handholding and Mentoring, Business Planning and Development 30.08 39.17 1.30
(BPD) at ICRISAT.

6. Learning and capacity building at NAARM. 555.30 828.00 1.49

7. Zonal Technology Management and BPD Unit at IARI. 50.81 52.93 1.04

8. Mobilizing Mass Media Support for Sharing Agro-Information. 47.58 60.74 1.28

9. Strengthening of Digital Library and Information 94.70 167.26 1.77
Management under NARS (e-GRANTH).

10. Strengthening Statistical Computing for NARS. 138.00 151.82 1.10

11. Establishing and Networking of Agricultural Market 88.18 129.88 1.47
Intelligence Centers in India.

12. Engaging Farmers Enriching Knowledge: 48.01 69.92 1.46
Agropedia - Phase II.

Total 2237.30 3685.00 1.65
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major support provided to the processors by the
NAIP was in the form of technology
development for the processing of the produce.
The processors were essentially benefitted by
the increased availability of raw material for
processing along with linkages to the farmers
and technology development for processing of
the produce. These factors contributed to
increased income of the processors. The
financial analysis and BCR of the selected sub-
projects is presented in Table 6.7.

Financial analysis of the component
indicates that after a total allocation of R626.9
million for the selected sub-projects, the total
financial benefit of R1,283.5 million has accrued.
This yields a financial benefit cost ratio (FBCR)
of 2.05 for the component-2.
The economic analysis of component-2 sub-
projects was on the basis of the total economic
benefit accrued from the sub-project to the
society or nation. The financial costs were
adjusted by substituting the market wage rates

of labour and rental value of land with their
opportunity costs. This pulled down the total
cost of cultivation as the opportunity costs were
lower than the market rates. In the same way,
the market prices of inputs like fertilizers, plant
protection chemicals, irrigation water, power
were replaced by their real costs of production,
which were higher than the market prices due to
the subsidies provided by the state. Although
the cost of cultivation was pushed up on
account of this adjustment, it was lower than the
reduction due to the use of opportunity costs of
labour in place of their wage rates. As a result,
the cost of cultivation decreased and the
economic benefit was generally higher than that
of financial cost in the case of component-2 sub-
projects. The results of economic analysis of
the sub-projects of component-2 are presented
in Table 6.8.
Against the total expenditure of R627 million for
the selected sub-projects, the total economic
benefit accrued amounted to R1,299 million.

Table 6.7: Financial analysis of selected sub-projects under component-2

Sl. Name of the Sub-project Budget Financial Benefit
No. Allocated Benefit Cost

(Million R) (Million R) Ratio

1. Value Chain on Enhanced Productivity and Profitability 81.1 209.8 2.59
of Pashmina Fiber.

2. Value Chain on Value Added Products Derived from 24.1 27.0 1.87
Prosopis Juliflora.

3. A Value Chain on Kashmir Saffron. 39.7 136.9 3.45

4. Value Chain on Commercialization of Maize Products. 45.6 46.8 1.03

5. A Value Chain on Banana Pseudostem for Fiber and 42.3 45.5 1.08
other Value Added Products.

6. A Value Chain on Lac and Lac Based Products for 19.4 75.8 3.91
Domestic and Export Market.

7. A Value Chain on Mango and Guava for Domestic 54.2 175.1 3.23
and Export Market.

8. A Value Chain on Underutilized Fruits of Rajasthan. 35.2 104.8 2.98

9. Capitalization of Prominent Landraces of Rice in 24.7 24.3 0.98
Orissa Through Value Chain Approach.

10. Creation for Demand for Millet Foods through 65.8 131.9 2.01
PCS Value Chain.

11. A Value Chain on Ginger and Ginger Products. 59.6 124.8 2.09

12. A Value Chain on Cotton Fiber, Seed and Stalks. 67.8 44.4 0.66

13. A Value Chain on Natural Dyes 32.9 30.6 0.93

14. A Value Chain on Flowers for Domestic and Export Market. 34.7 105.8 3.05

Total 626.9 1283.5 2.05
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Thus, the economic benefit cost ratio (EBCR)
worked out to 2.07. The economic benefit
accrued from component-2 was even higher as
the employment generation was higher. The
employment was largely generated at the farm
and processing level of the value chain.

• Component-3: Out of the 36 sub-projects, 16
were selected for financial and economic
analysis. The sub-projects in component-3
aimed at developing sustainable livelihood for
rural population. This was primarily achieved by
providing them livestock- based integrated
farming system, knowledge of better agriculture
inputs, increased availability of better agriculture
inputs to farmers, and by crop diversification.
The major factor differentiating both the
participatory and non-participatory group were
better availability of inputs, the packages of
practice given to the participatory farmers which
helped them in efficient usage of agriculture
inputs, knowledge about the livestock-based

integrated farming system, and crop
diversification. All these factors resulted in
higher income realization by the farmers.
For improving the livelihoods of farmers,
intensive and integrated farming systems were
introduced and they required heavy use of
inputs. The economic cost of production
increased substantially due to the heavy
subsidies involved. The opportunity cost of
labour was lower than their market wage rates.
But the saving on account of labour was far less
to compensate for the increased cost of
materials. Hence, the economic cost of
production was much higher than the financial
cost of production in a majority of the cases. As
a result, the economic net benefit was much
less than the financial net benefit in many of the
component-3 sub-projects. The EBCR was, in
general, lower than the financial benefit cost
ratio.

Table 6.8: Economic analysis of selected sub-projects under component-2

Sl. Name of the Sub-project Budget Financial Benefit
No. Allocated Benefit Cost

(Million R) (Million R) Ratio

1. Value Chain on Enhanced Productivity and Profitability of 81.1 209.8 2.59
Pashmina Fiber.

2. Value Chain on Value Added Products Derived from 24.1 27.0 1.87
Prosopis Juliflora.

3. A Value Chain on Kashmir Saffron. 39.7 141.6 3.57

4. Value Chain on Commercialization of Maize Products. 45.6 89.2 1.96

5. A Value Chain on Banana Pseudostem for Fiber and other 42.3 45.5 1.08
Value Added Products.

6. A Value Chain on Lac and Lac Based Products for 19.4 75.8 3.91
Domestic and Export Market.

7. A Value Chain on Mango and Guava for Domestic 54.2 180.6 3.33
and Export Market.

8. A Value Chain on Underutilized Fruits of Rajasthan. 35.2 104.8 2.98

9. Capitalization of Prominent Landraces of Rice in Orissa 24.7 27.9 1.13
Through Value Chain Approach.

10. Creation for Demand for Millet Foods through 65.8 133.5 2.03
PCS Value Chain.

11. A Value Chain on Ginger and Ginger Products. 59.6 148.2 2.49

12. A Value Chain on Cotton Fiber, Seed and Stalks. 67.8 34.1 0.50

13. A Value Chain on Natural Dyes 32.9 30.6 0.93

14. A Value Chain on Flowers for Domestic and Export Market. 34.7 50.3 1.45

Total 626.9 1298.9 2.07
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The major support provided to the farmers by
the NAIP was in the form of increased
availability of better agriculture inputs and,
sometimes, there was also distribution of
agriculture inputs by the Project at subsidized
rates and the money collected through this was
used in accumulating a sustainability fund

which could help to carry out the Project
activities further even after the close of NAIP. All
these factors resulted in increased income to
the farmers. The financial and economic
analyses and BCR of the selected sub-projects
are given in Table 6.9.

Table 6.9: Financial and economic analyses of selected sub-projects under component-3

Sl. Name of the Sub-project Total Net Economic Financial Economic
No.  Budget Financial  Benefit  Benefit  Benefit

 Allocated Benefit Accrued Cost Cost
(Million R) Accrued  (Million R) Ratio Ratio

 (Million R)

1. Farming for Livelihood Security of Small 93.2 113.4 95.9 1.22 1.03
and Marginal Farmers in Disadvantaged
Districts of Tamil Nadu.

2. Enhancing Rural Livelihood Security for 121.9 309.2 275.7 2.54 2.26
Sustainability through Rice Based
Integrated Farming in Disadvantageous
Districts of Assam.

3. Ensuring Livelihood Security through 59.4 101.6 85.5 1.71 1.44
Sustainable Farming System and
Related Enterprises in SC/Tribal
Dominated Population of Mirzapur
and Sonbhadra Districts in Vindhyan
Region.

4. Integrated Project for Research on 90.7 221.4 104.4 2.44 1.15
Development Process and Sustainability
of Livelihood in Selected Disadvantaged
Districts of Gujarat State.

5. Sustainable Livelihood Improvement 43.5 26.5 27.0 0.01 0.62
through Need Based Integrated Farming
System Models in Disadvantaged Districts
of Bihar.

6. Livelihood and Nutritional Security of 239.8 499.3 184.9 2.08 0.77
Tribal Dominated Rural Areas through
Integrated Farming Systems Models.

7. Strategies to Enhance Adaptive Capacity 131.0 173.9 365.3 1.33 2.79
to Climate Change in Vulnerable Regions

` (GEF).

8. Nutrition, Livelihood Security through 46.5 114.9 107.1 2.47 2.30
Resource and Enterprise Management in
Bidar District.

9. Goat Husbandry Based Integrated Approach 22.0 57.8 32.8 2.62 1.49
for Livelihood Security in Disadvantaged
Districts of Bundelkhand Region (CIRG).

10. Integrated Farming System for Sustainable 42.2 80.3 48.1 1.90 1.14
Rural Livelihoods in Undulating and Rainfed
Areas of Jhabua and Dhar Districts of
Madhya Pradesh.

11. Livelihood Improvement and Empowerment 246.2 716.5 705.8 2.91 2.87
of Rural Poor through Sustainable Farming
Systems in North East India.
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12. Upscaling and Improving Livelihood of 22.0 26.0 26.0 1.18 1.18
Forest Based and Forest Fringe
Communities through Enhanced Farming
System Productivity and Efficient Support
Systems in Godda District of Jharkhand.

13. Strategies for Sustainable Management 99.1 280.0 368.7 2.83 2.79
of Degraded Coastal Land and Water for
Enhancing Livelihood Security of the
Farming Communities (GEF).

14. Livelihood Security of Rural Poor in 42.1 43.7 43.7 1.04 1.04
Disadvantaged Chitradurga Districts of
Karnataka through Integrated Farming
Systems Approach.

15. Sustainable Rural Livelihoods through 173.2 122.4 53.5 0.71 0.31
Enhanced Farming System Productivity
and Efficient Support Systems in Rainfed
Areas (CRIDA).

16. A Comprehensive, Multi-Enterprise 62.4 52.5 32.4 0.84 0.52
Project for addressing the Agrarian Crisis
of  Wayanad District of Kerala.

Total 1535.2 2939.4 2556.6 1.91 1.67

Sl. Name of the Sub-project Total Net Economic Financial Economic
No.  Budget Financial  Benefit  Benefit  Benefit

 Allocated Benefit Accrued Cost Cost
(Million R) Accrued  (Million R) Ratio Ratio

 (Million R)

The overall analysis of component-3 sub-
projects illustrates that due to a total allocation
of R1,535 million, a total financial benefit of
R 2,939 million has accrued. It yielded a FBCR
of 1.91 for the Sub-projects.
The total economic benefit which accrued from
component-3 sub-projects added up to R 2,556
million against an expenditure of R1,535 million
for the selected sub-projects. The overall EBCR
was 1.67. The overall economic benefit which
accrued from component - 3 was lower than the
financial benefit as the economic cost of
agricultural inputs like urea, DAP and MoP was
higher than the reduction in the cost of labour.
Thus, the net EBCR from Component - 3 was
marginally lower at 1.67 than the net FBCR of
1.91. This result was in contrast to the result
obtained in the case of component - 2 sub-
projects where the EBCR was higher than the
FBCR.

• Component-4: Out of the 61 sub-projects
under component-4, six were selected for
economic analysis. The sub-projects primarily
related to basic and strategic research. They
require long-term investments and their results

lead to applied research projects which would
develop technologies and innovations for
eventual commercialization and impact. The
basic research is characterized by longer time
lags, but higher benefits in the long run. The
research carried out by the selected sub-
projects is in the areas of gene mining, drug
development, precision farming, nanotechnology,
etc. and they aimed at developing cutting edge
technologies.
The impact analysis of component-4 is similar
to the methodology employed in component-1
sub-projects. In this case also, there is no
distinction between financial and economic
analyses. The potential benefits in the form of
shortening the time lag in research, saving in
costs and increased yields are evaluated based
on the opinions of the CPI and other experts.
The present values of the future benefits are
discounted and summed up to arrive at the
NPV. The computation of the NPVs and BCRs
of the six sub-projects is given in Table 6.10.
The results showed that it is economically
viable to invest in the basic and strategic
research programme. If the potential
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technologies are commercialized, it would
generate a handsome benefit cost ratio of 1.73.
The major benefits that could be expected from
the sub-projects of component-4 are better
development of varieties, increased capacity of
scientific research and technical problem
solving, publishing of research articles in high
impact journals, and eventual impacts by way of
improved technologies. Since basic and
strategic research is an exploration of the
unknown, with a long gestation period and
uncertain outputs, its financial and economic
analyses is rather difficult. However, past
research evaluations have shown that they
result in slow but high returns. It gave
confidence to speculate about potential benefits
based on reasonable assumptions.
The resulting technologies from research can
benefit the society in a number of ways,
including increase in farm productivity, creation
of agricultural employment, increasing cropping
intensity, improving livestock production,
forward and backward linkages with non-farm
economy, and improvement of quality of
agriculture output. The above financial and
economic analyses of different components of
the NAIP was based on empirical evidence and
expert opinions about the impacts of new and
impending technologies.

6.9.2.4 Overall NAIP financial and economic
impact: The financial and economic impact analyses
revealed that NAIP sub-projects had resulted in multi-
faceted impact in accordance to thematic area of the
sub-projects and overall thrust area of a particular
component. It was found that the component-1 sub-
projects have resulted in overall better access to
knowledge repository, ICT application for better
efficiency, development of innovative platform for
incubation of technologies, start-ups and
commercialization among others. The component-2
sub-projects with an overall thrust on PCS have
resulted in strengthening of value chain though
customized interventions at critical stages such as
production, processing, packaging, forward linkages,
leading to enhanced income levels of the value chain
participants, creation of rural industry/companies,
quality enhancement among others. The component-
3 sub-projects focused on sustainable rural livelihood
security which resulted in enhanced income,
employment generation, formation of farmer groups
and SHGs, and community infrastructures. With
major impact on quality of publication, patent
application and enhanced capabilities for scientific
and technological problem solving, the impacts of
component-4 sub-projects were in line with its
thematic area of basic and strategic research in
frontier areas of agricultural sciences.

Table 6.10. Comparison of costs and potential benefits from selected sub-projects of component-4

Sl. Name of the Sub-Project Budget NPV BCR
No. Allocated (Million R)

(Million R)

1. Serological Diversity and Molecular Characterization of Dechelobacter 50.35 105.51 2.10
nodosus and Development of Vaccine against Virulent Footrot.

2. Study of Herbal Acaricides as Means to Overcome the Development 51.31 95.62 1.86
of Resistance in Ticks to Conventional Acaricides.

3. Allele Mining and Expression Profiling of Resistance and Avirulence- 131.00 288.75 2.20
Genes in Rice-Blast Pathosystem for Development of Race
Non-Specific Disease Resistance.

4. Design and Development of Rubber Dams for Watersheds. 62.90 64.07 1.02

5. Precision Farming Technologies based on Microprocessor and 40.40 44.50 1.10
Decision Support Systems for Enhancing Input Application
Efficiency in Production Agriculture.

6. Development of Biosensor and Micro-Techniques for Analysis 15.00 17.26 1.15
of Pesticide Residues, Aflatoxin Heavy Metals and Bacterial
Contamination in Milk.

Total 350.96 606.75 1.73
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Based on the extrapolation of the sample sub-
projects to the whole NAIP, the estimated overall
FBCR is 1.81 and EBCR is 1.75. The final snap shot
of the economic and financial benefit which accrued
from the NAIP as a whole is given in Table 6.11.

6.9.2.5 Other impacts: Apart from these major
impacts, the selected sample sub-projects have also
resulted in delivering the following:
• Invention of new mode of research:

Consortia mode of research has resulted in
better research implementation and research
uptake at the field level. The data analysis
revealed that the majority of stakeholders
believed that the consortia mode of research is a
sustainable model for executing research.
Involvement of private sector right from the
design stage has also helped in better
performance of the Project. Thus, a new PPP
model is established for undertaking research
and further, for commercializing the technology.

• Access to knowledge base: ICT application
based sub-projects have resulted in better and
economic access to quality publications for
researchers and students. This has greatly
impacted the overall quality of the research

publication from the NARS.
• Access to better inputs: Access to better

inputs such as seeds, fertilizers, pesticides,
biofertilizers, etc. were among the critical
impacts of NAIP sub-projects. This has resulted
in increased acceptance of improved products
by farmers and thus, created a potential for their
repeat usage.

• Increased productivity level: The improved
and customized production technology has
resulted in significant increase in the
productivity levels of various crops under
different sub-projects of the NAIP. The 58
sample sub-projects, covered almost all major
field crops, pulses and oilseeds. Specific
interventions were made to increase the yields
from dairy, fishery, piggery, and goat farming.
The productivity increase has positively
impacted the livelihoods of the farmers.

6.10 Assessment of risk to development outcomes

Major risks associated with development
outcomes and the actual measures taken to mitigate
them are highlighted in Table 6.12.

Table 6.11: Final snapshot of financial and economic benefits estimated for NAIP

Total Budget Net Financial Economic Financial Economic
Allocated Benefit Accrued Benefit  Accrued Benefit Benefit
(Million R) (Million R)  (Million R) Cost Ratio  Cost Ratio

13,879 25,059 24,355 1.81 1.75

Risks Risk Mitigation Risk Rating Actual Measures Taken
Measures as per PAD as per PAD

To Project Development Objectives
ICAR is not able Composition of the National Steering M The composition of various Committees
to quickly respond Committee; simultaneous emphasis of NAIP at Project as well as sub-
to the rapidly on market-driven development, poverty project level, viz. NSC, PMC, RPC, and
changing socio- alleviation and strengthening of basic OMPC at Project level and CAC at
economic  and strategic research. Consortia level included very senior
and policy and competent personnel from different
environment. segments of  the society such as the

farming, industry, media, Universities,
line Departments, etc.

Inadequate capacity Capacity building and sensitization M Senior officials from the ICAR deputed
of PIU staff on new activities; addition of new staff.  to NAIP were sensitized by the World
NAIP concept. Bank during ISMs and were also given

trainings.

Table 6.12: Assessment of risk to development outcomes
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To Component Results
Lack of Matchmaking activities in collaboration S Substantial room provided to
engagement of with partner organizations; providing stakeholders for decision making by
stakeholders with substantial room for decision making having their prominent presence in
NAIP. to stakeholders by prominent presence Project activities and Consortia

in Project and Consortia governance governance mechanisms.
mechanisms.

Results of Two stage selection process; two calls; S Same as listed in PAD. However, three
competitive grants clear criteria and transparency of the  calls were made for inviting proposals.
are widely selection process; selection committee
challenged and with persons of outstanding and
lead to loss of unchallenged reputation brought
credibility. together in a transparent and

consultative manner.
Consortia are Various support mechanisms to M Same as listed in PAD.
slow in coming Consortium formation have been
together and introduced in the Project design,
Project including a Helpdesk, capacity
implementation building activities and match
is delayed. events; a campaign was launched

at the start of NAIP to bring the
project to everybody’s attention.

Difficulty of Capacity building for managing M The Committees, CMU and CAC
managing a Project Consortia; support to establishment assisted in managing the Consortia.
based on broad and management of Consortia Further, M&E Consultancy Agency was
based. (Helpdesk, Project preparation involved in handholding and day-to-day
partnerships courses, Online Financial monitoring of the sub-projects.

Management System); partnerships
with specialized management
organizations to access best practices.

Lack of continuity Commitment to keep and encourage M Same as listed in PAD.
of principal Project crucial staff in position for Project
staff. period; establishing Consortium

Advisory Committees.
Absence of Consortia development with partners M Trainings were imparted by Consortia to
qualified human from outside the traditional Agricultural entrepreneurs, SHG, farmers, etc. for
resources for R&D Research System; training programmes; consumption R&D across the
across the production private sector engagement.  production to consumption systems.
to systems.
Concept of Development of training courses; M Same as above.
production to exposure obtained in Consortium
consumption development; learning by
system is not comparison.
clear to R&D staff.
Difficulty of Computerized Online Financial S Same as listed in PAD.
financial Management System, linked with
management of direct fund transfers to participating
a decentralized organization; certification of financial
Project. management capacity of Consortia

before first release of funds; and
capacity building.

Incompatibility of Adoption of decentralized procurement M Same as listed in PAD.
procurement and guidelines, linked with a continuous
other management audit system; capacity building
standards between programme on procurement.
Consortia Partners.
Overall Risk Rating M

Risks Risk Mitigation Risk Rating Actual Measures Taken
Measures as per PAD as per PAD



NAIP FINAL REPORT

168

6.11 Reflection of NAIP M&E strategies on NARS

The M&E strategies have started impacting on
several areas of R&D activities undertaken by the
scientists in the NARS. Some of the major areas with
visible impact are highlighted below.

6.11.1 Change in mindset

One visible impact of NAIP is that it has stirred, if
not changed, the mindset of scientists engaged in
agricultural R&D activities. In the past, the NARP
offered infrastructure for Regional Research Stations
of the Agricultural Universities; the AHRD offered an
opportunity to train the manpower and develop skill in
them with advance techniques and knowledge; the
NATP enabled the scientists to go beyond publication
and generate appropriate technologies (shift from
output to outcomes); and now the NAIP has
taught them to commercialize technologies developed
by them and promote agri-business and
entrepreneurship.  Not that the entire community has
been transformed and enabled to put into action all
these, but across the system these have become the
buzz words and time and again discussed. A
beginning has been made – a new research culture
has been introduced and it is only hoped that it will be
honed further that will convert agriculture research
from being under social sector to industry level. The
pathway traversed is: Publication (pre-NARP) –
Infrastructure (NARP) – Training (AHRD) -
Technology (NATP) – Commercialization (NAIP)

6.11.2 Consortia mode

The concept of Consortia mode of research has
been introduced and promoted by the NAIP. The
strengths and weaknesses of the concept have been
thoroughly identified and reported by the independent
external evaluators. Some of the major ones are
given below.

7.11.2.1 Intrinsic strengths:
• Sharing knowledge (multi-disciplinary approach);
• Sharing infrastructure;
• Efficient usage of time and resources;
• Better reach to beneficiaries; and
• Effective model for commercialization.

6.11.2.2 Operational weaknesses:
• Lack of coordination among partners;
• Lack of co-operation amongst research

organizations with similar work areas;

• Conflicting procedures of different organization
types;

• Intense administrative work;
• No arrangements for sustained linkages; and
• Presence of non performing partners.

6.11.2.3 Drivers for sustainability:
• Selection of appropriate partner with required

capabilities/motivation;
• Clear definition of duties, responsibilities and

deliverables;
• Team work in sharing of institutional resources

and outputs; and
• Simple procedures for timely implementation.

However, as the strengths of it overweigh the
weakness, the model is being emulated in the
formation of consortium platforms under institutional
financing.  Besides, many of the M&E concepts and
impact assessment methods are being implemented
in monitoring and assessing the Projects under the
National Fund for Basic, Strategic and Frontier
Science Research in Agriculture (NFBSFSRA).

6.11.3 Focus on Accountability

The imperativeness of periodical impact
assessment has been understood system wide at all
levels considering the global cry for an inbuilt
mechanism for internal and external evaluation and
the felt need for transparency and accountability in
public investment, particularly when there is a
resource crunch. Based on the experience of the
PME, the ICAR has made it mandatory for all its
Institutes to have their own PME Cell.  Besides, the
SMDs in ICAR are all bracing up for an external and
independent impact evaluation as decided in the
Senior Officers Committee Meeting.

6.11.4 Infrastructure availability

Ready availability of necessary research
infrastructure that was ensured in the NAIP has
created enabling conditions for implementing the
Project more effectively and efficiently by:
• Increasing the technical capacity of scientific

R&D;
• Increasing the efficiency of scientists
• Enhancing the capability to execute

interventions; and
• Increasing the ability to commercialize the

technology & reach the beneficiary.
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6.11.5 O&M reforms

With or without NAIP most of the infrastructural
and BSR Projects would have been funded by the
Government itself and the only difference would have
been a matter of timing.  The NAIP, besides helping in
timely establishment of state-of-the-art infrastructure
and facility in high end research, had introduced a
string of O&M reforms that have been inculcated from

top down to the CPI level. The M&E is one such reform
under the O&M and many M&E concepts have
assumed popularity and acceptance during the
implementation period.  This disproportionate impact
of these concepts in the minds of researchers
considering the miniscule share of the fund in the
overall scheme of NARS outlay may be considered a
feat by itself.

❏❏❏❏❏
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ENVIRONMENTAL AND SOCIAL SAFEGUARD

SECTION-7

The transformation of agriculture is being
promoted by FAO along with other partners under the
term “Climate-smart agriculture”, an agriculture that
sustainably increases productivity, resilience
(adaptation), reduces/removes greenhouse gases
(mitigation) while enhancing the achievement of
National Food Security and Development goals.

E&S framework for all the approved proposals
were prepared in prescribed format, revised in
consultation with the WB and put up on NAIP website.
Case studies on selected subprojects are presented
herewith.

7.1 Component 1: ICAR as the Catalyzing Agent
for the Management of Change in the Indian
NARS

The possible carbon sequestration and emission
reduction interventions, validated under Clean
Development Mechanism (CDM), were selected by
the communities under the sub-project, “Enabling
small holder to improve their livelihoods and benefit
from carbon finance”. Major interventions and
benefits were as follows:
• Field level: Zero or minimum tillage, spot

irrigation, mulches, efficient use of input, etc.;
• Farm level: Agroforestry and planting of timber,

fruit and fodder trees.
• Household level: CFL bulbs and smokeless chulhas.
• Community level: Solar street lights, rain water

harvesting and conservation, etc.
• The special purpose vehicles (SPV), having 5-6

members nominated by the community and its
own bye-laws and responsibilities been
registered under Society Registration Act of the
respective states.

• Potential certified emission reduction (CERs)
averaged about 11,000 CERs per grid.

7.2 Component 2: Research on Production to
Consumption System

Social safeguard measures include natural dye
and eco colour powder to replace synthetics,
agroforestry, waste utilization, etc.

7.2.1 A value chain on industrial agro forestry in
Tamil Nadu (Lead centre: TNAU,
Coiambatore)

The current plantations, established through
industrial agroforestry, have the potential of
sequestering 1.25 million tonnes of carbon (3 million
USD).  This carbon sequestration potential may help
to augment the environment and may result in clean
development mechanism. These flow of operations
created 60,000 man days (0.19 million US D) directly
in the project operational area. Established farmer
and industrial linked decentralized clonal propagation
centres created 0.1 million man days of work and  an
income generation of nearly ten million rupees (0.2
million US D).

7.2.2 Value chain on biomass based decentralized
power generation for agro enterprise (Lead
Centre: CIAE, Bhopal)

Under the subproject Value Chain on Biomass
Based Decentralized Power Generation two power
plants were established at Village Mana (Soybean
growing area) and Village Udaipura (Pigeon pea
growing area), (Fig. 7.0). Two units of power plant of 50
kW capacities and one unit of 24 kW capacity are
operational at village Mana. Besides one briquetting
plant each of 500kg/h capacity are operational at
Mana and Udaipura. One power plant of 100 kW is
being commissioned in village Udaipura.The analysis
of plant at Mana revealed the reduction in CO2 due to
power generation, reduction in pollution due to
reduced quantity of burning of crop residues and
enhanced income to the farmers.

Fig 7: Biomass based power generation unit
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7.2.3 A bio pesticide mediated value chain for
clean vegetables (Lead Centre: CSKHPKV,
Palampur)

Under this project, six value added formulations,
two each from Melia, Eupatorium and Trichoderma
were developed, tested and popularized among
farmers (Fig. 7.1). These formulations led to reduction
of toxic pesticide use and thus safeguarding the
environment and human health. Eight value added
pesticide free processed products were prepared and
transferred to the stakeholders.

transported to 202 farmers’ fields saving 9500 t of
FYM worth R4,75,000 besides increasing availability
of water for  second crop.

Seven bore wells owned by seven farmers
located over a patch of 18 ha land were linked through
a network of underground pipelines  and the
groundwater extracted through these bore wells was
prudently shared through sprinkler irrigation by 18
farmers.

The area covered during kharif and rabi increased
from 12.8 ha to 16.88 and 4.8 ha to 11.2 ha
respectively. Income of the farmers owning bore wells
and without bore wells increased from R17572 to
R25814 per annum and R6818 to R22364 per annum,
respectively. Reduction in the income disparity in the
post-intervention scenario is noteworthy.

7.3.2 Livelihood security through resource and
entrepreneurship management in Bidar
district (Lead Centre: KVK (UAS, Raichur),
Bidar)

Transplanting of redgram has spread over more
than 2000 ha. The estimated net income is R153200
per ha with an employment of 215 man days per year
against pre intervention income of R63700 per ha and
180 man days of employment. The technology has
resulted in reduced water requirement and additional
yield. Establishment of 319 vermicompost units
reduced usage of chemical fertilizer.
• More than 250 calves of Deoni breed borne

under the project helped in conserving local
germplasm

• Introduction of chaff cutter saved more than
3000 tones of fodder from wastage

• Community members empowered to manage
local institutions for getting timely service and
avoiding dependency has created a feeling and
social solidarity among the goat rearers.

7.3.3 Integrated farming system for sustainable
rural livelihood in undulating and rainfed
areas of Jhabua and Dhar districts of Madhya
Pradesh”.

1. Conservation of Kadaknath poultry bird:
Innovative kadaknath farming system has
helped in mortality reduction from >50% to 10-
15% and has resulted in revival of the bird in the
area.

2. Innovative water saving technique;
Innovative irrigation technique by using saline

Fig 7.1: Bio pesticide application

7.3 Component 3: Research on Sustainable Rural
Livelihood Security

The efforts have been not only on mitigating the
negative impact of various interventions but also on
capturing the positive impacts on environment and
social structure of the target area.

7.3.1 Sustainable rural livelihoods through
enhanced farming systems productivity and
efficient support systems in rainfed areas
(Lead Centre: CRIDA, Hyderabad)

The project followed a strategy of offering a site-
specific rainwater harvesting solution for the
community based on the principles of soil and water
conservation engineering. As part of this intervention,
260 rainwater harvesting structures were attended to
in terms of building new ones, repairing/renovating
defunct ones. With these structures, an additional
rainwater harvesting capacity of 4,37,730 cu m was
created benefitting 1560 farmers by providing
protective irrigation to 420 ha. Cropping intensity went
up to 152 from the base value of 96. Soil loss was
reduced significantly from the baseline level of 2.5 -
3.0 ton/ha/year to 1.5- 2 ton/ ha/year.

Seven major water bodies were de-silted in a
phased manner by mobilizing the community
resulting in 18800 tons of silt being excavated and
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water bottles, crop of bitter gourd and sponge
gourd from severe drought during the rainy
season was saved.

3. Vermi compost production: One hundred and
eight famers involved in vermi compost
production in the project area have created the
capacity to produce 1.4 t/ year. It gives an
additional annual income of R5600/=.

4. Mangers for saving fodder: As estimated,
approximate loss of DM without use of manger,
is 11.9 % per day. The mangers can save
approximately 8.12 q per day or 2963.35 q /
year of roughage DM. Thirty two mangers were
made by the farmers as inspired by twelve
earlier made NAIP mangers.

7.3.4 Livelihood security of rural poor of
disadvantaged Chitradurga District of
Karnataka through integrated farming
system approach”

The subproject aims at providing livelihood
security in disadvantaged Chitadurga district of
Karnataka. Effect of some of the interventions on
environment and social benefits are given below:
• RWH Structures (Farm ponds :45 units,

Bunding: 900 ha)  have positive impact on GW
table as it helped in storing 243 cubic meters per
pond per filling with a potential of 78750 cubic
meter of water storage in a year.

• Perennial trees (16000 plants (NAIP)  and
40,000 from NABRD and Forestry department)
and their  establishment would go a long way in
soil and water conservation, carbon
sequestration/ trading, biodiversity improvement,
health security through availability of fruits/ milk
in the village itself. Cropping intensity increases.

• Drip irrigation in 50 ha helped in water saving by
30 to 40 percent.

• With the help of 75 Vermicomposting units,
each farmer could replace 16692 kg of DAP,
9951 kg of MOP and 10272 kg urea.

7.4  GEF funded research

7.4.1 Potential fishing zone (PFZ) advisories

An innovative service called m-Krishi-Fisheries
was developed in collaboration with TCS innovation
lab. As estimated, this technology may help in
345089 and 23800000t/year saving in carbon (GHG)
emission and fuel saving of 1287 and 9058 lakh litres

per year in Maharashtra and India respectively.

7.5 Component 4: Basic/Strategic Research in
Frontier Areas of Agricultural Sciences

Animal welfare issues wherever applicable have
been taken care for maintaining the animals and
collecting samples.

Studies on manipulation of genes, alleles,
transcription factors and vectors etc., have been
restricted only to laboratory and contained
greenhouse facilities. All the materials are handled as
per the prevailing biosafety Committee (IBSC)
regulation.

In the sub-projects on nanotechnology for
enhanced utilization of native phosphorus by plants
and higher moisture retention in arid soils, the
recommended B-2 safety level has been followed
during experiments carried out on the application of
nano-fertilizers.

In the sub-projects involving studies on animals,
the issues are considered as per the project
commitment and institutional animal ethics committee
clearance wherever applicable has been obtained and
the concerns duly addressed. Similarly, handling and
disposal of veterinary pathogens were carried out as
per guidelines and there were no environmental and
social hazards.

7.5.1 Sub-project title: “Allele mining and
expression profiling of resistance- and
avirulence- genes in rice-blast pathosystem
for development of race non-specific
disease resistance”

The consortium undertaking the sub-project on
“Allele mining and expression profiling of resistance-
and avirulence- genes in rice-blast pathosystem for
development of race non-specific disease resistance”
has cloned a broad spectrum blast resistance gene
Pi-kh conferring resistance to large number of strains
of the blast pathogen. Rice materials with multiple
genes incorporated into the background of two
commercially important varieties, Pusa Basmati-1
and BPT-5204 so as to incorporate more durable
resistance in new varieties of rice.

Environmental safeguard: It is estimated that
application of Bavistin (a fungicide) for the
management of blast disease in basmati rice growing
regions of India (around 1 million hectares) is to the
tune of 1.25 million kg per year. Deployment of
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resistance genes in new varieties of rice will help in
providing cost-effective means of reducing the
pesticide load on rice crop and chemical (fungicide)
residues in rice grain. It will also help in the prevention
of environmental pollution and human exposure/
disposition that could be possibly caused during the
application of pesticides.

Social safeguard: Blast resistant varieties will
help in reducing   input cost of the farmers on
fungicide spray   up to R687.5/- per hectare per year in
basmati rice in India (estimated at R68.75 crore
approximately per year for 1 million ha area). It will
also increase   income of the farming community by
reducing over 50% yield losses caused by rice blast
every year.

7.6 Social inclusion and gender empowerment

Women based SHG (all consortia), agro
processing units (CRIDA, Hyderabad, UAS,
Raichuretc), introduction of hand tools for drudgery
reduction, involvement of women in activities like
ornamental aquaculture (CIFA, Bhubaneswar,
MPUAT, Udaipur, UAS Bangalore etc), mushroom
production (OUAT, Bhubaneswar, BAU, Ranchi etc),
value addition of agro forest produce (AFC, Godda,
IGKV, Raipur etc), goat management (BAIF, Pune,
UAS Raichuretc)  are few such examples. Some other
efforts were as follows:
• UAS Raichur established women based 24

small scale food processing units for primary
processing and value addition of farm produce.
Training programme on entrepreneurship
development (EDP), skill up gradation,
workshops, buyer seller meet and exposure
visits to small scale food processing units were
conducted for capacity building of the
participants. The average net profit of the food
processing group was estimated at R35,800/
month/group during season for the year 2013-14.

• MPUAT, Udaipur gave special emphasis for
women empowerment and 33 training
programmes were organized on stitching and
684 girls and women were trained in 2013-14
alone. At present 76 trained women have
started stitching and earning R200-300 per day.

• Eleven farm women were given training in bee-
keeping and they started this activity with bee-

boxes given to them out of NAIP funds. Within
six months, honey worth R5000/- have been
sold by these women. Another group of 10 farm
women were given training on Sept 23-27, 2013
at KVK, Bahowal (District Hoshiarpur).

• A women’s SHG (10 members) based at village
Koi (Block Bhunga, District Hoshiarpur) is
earning on an average R3,500-4,000 per month
through stitching and embroidery. Another SHG
(20 members) based at village Asifpur (Block
Hajipur) is earning R4,000 per month through
same activities.

• Under the CCA project at IARI, New Delhi,
various trainings were organized for the rural
women to strengthen their livelihood. After
attending trainings on stitching and tailoring, a
group of five women in Mewat earned R15,000 on
a contract of preparing 200 school dresses,
while an additional income of R30 per day per
member was earned by stitching pillow covers.
Besides, they also saved R4,700 per year by
stitching households’ clothes.

Fig.7.2: Gender empowerment activities

Fig.7.3: Pulse processing unit run by
Women SHG

❏❏❏❏❏
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EXPERIENCES, KEY LEARNINGS,

SUSTAINABLITY AND WASY FORWARD

SECTION-8

The stakeholders learnt many useful lessons
and developed insights to carry forward their
learning for the betterment of agricultural
development.

8.1 Experiences

Some of the important aspects of NAIP
experienced by various institutions/agencies during
its implementation are highlighted below.
• Governance: The project has witnessed

frequent changes at all levels. Still continuity
was very smooth without the Project suffering
any serious hiccups. It only shows that the
proposal was robust and the implementation
including the M&E plan was well orchestrated.

• Pluralism: The researchers have experienced
inter-institutional and multi-organizational
collaboration in NAIP and learnt to develop and
maintain scientific linkages with a wide array of
stakeholders in PPP mode. Their mindset has
also shifted from the ‘taken for granted’ state
funded agricultural research as a social sector
spending to work in PPP mode and thereby
promoting pluralism.

• Decentralization: Delegation of financial
powers to CPIs/CCPIs and operational freedom
with accountability is an important reform. But, it
did not function well in some cases particularly
in Agricultural Universities.

• Consortia formation: The assistance
rendered by the Helpdesk at NAARM has
enabled the stakeholders to build effective
Consortia and develop sound project proposals.

• Change in the mindset: The Principal
Investigators (PIs) have started thinking big – by
way of handling small number of big budget
Projects in NAIP, unlike for more number of
small budget Projects in NATP.

• Focus on action research: Researchers have
understood the importance of harnessing
comparative advantage in undertaking action
research. Public sector organisations could

leverage on the ability of the NGOs in mobilizing
people in difficult areas and executing action
research.

• Performance indicators: Effective monitoring
system in terms of performance indicators and
the actions agreed upon by the Implementing
Agencies has kept Project on track. Many of the
indicators designed for the individual
Component may not be suitable for all the sub-
projects within that component.  Hence, the
basis for selecting indicators should be specific
to the themes within the Component.

• Monitoring and evaluation: The entire impact
is based on the incremental benefits accrued to
the society, and most of the CPIs could not
distinguish between net returns and incremental
net returns. It is desirable, that economists are
involved since the beginning of implementation.

The online project monitoring and tracking
system (PMTS) commissioned in the NAIP was
functioning in a limited way at the beginning. Since
the ICAR has successfully put in place a mechanism
for monitoring the scientists’ half-yearly target and
achievement and personnel information, reviving the
PMTS in a modified and simplified version for project
management in future may not be difficult.

Concurrent comprehensive independent
evaluation in NAIP vs. the ex-post evaluation in
NATP is an improvement as the evaluators could
see the project in action and the comprehension is
better as “seeing is believing”.
• Sustainability: Researchers have started

thinking out of the box towards post-funding
sustainability of the sub-projects in terms of
sustainability fund, social mobilization, self-help
and producer groups, to cite a few. The
sustainability of the value chain sub-projects
depend upon the stake the different actors in the
chain have in sustaining the model. Unlike in
industry where production, processing and
marketing/commercialization is taken up by the
same individual striving for value addition and
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cost cutting at every stage, in agricultural value
chains, the actors are different and unless and
otherwise a mechanism is worked out to
enhance the share of the producer (our major
client) in the value addition (there is scope for
the stakeholder to become a shareholder), no
sustainability model can be viable.

8.2 Challenges faced

The NAIP has made significant contributions
towards creating enabling environment for the
management of change in the Indian NARS. At
the same time, many management issues
cropped up during its implementation.

• Severe drought in 2009: The country faced
the worst-ever drought in 2009 forcing a loss of
cropping season for planned research. The
Project thus got delayed by a year.

• Different administrative and financial rules:
Dealing with plural partners drawn from varied
systems of management caused difficulties in
harmonization of project implementation.

• Farmer groups and producer companies:
They had difficulty of seed capital and were
handicapped by lack of internet access and
usage in several cases.

• Lack of incentives and motivational drivers:
With varied personnel policy and service
conditions, this element came on surface.

• Lack of experience: The activities in
component-1 were oriented towards capacity
building in the NARS so as to respond to the fast
changing requirements of research, technology
development and dissemination in a scenario of
globalized agriculture. In the case of sponsored
sub-projects, identifying and bringing partners
(having diverse background and work culture)
together and developing proposals required
several rounds of meeting and consultations.
There was also a general lack of motivation on
the part of the implementing team. The
implementation in some of the sub-projects
(example, e-learning projects) required
involvement of the entire organization and it
was a real challenge to the CPIs to muster
cooperation from their colleagues and support
from the senior management of his/her
organization. Moreover, poor IT preparedness,
lack of IT-culture and lack of ownership amongst
the implementing team were some of the

challenges for the CPI particularly in
implementing e-learning projects.

Similarly, the BPDs were new initiative requiring
altogether new mindset and approach to implement
the programmes. Despite exposing the
implementing team through several rounds of
brainstorming meetings, interaction with experts and
visiting the Agri-Business Incubator (ABI) facility at
the ICRISAT and the consortia partners imbibing the
concept, the intricacies and the skills required for
technology commercialization was rather slow
because they never had such an experience in
research organizations. Applications of ICT,
Communications and Public Awareness (CPA),
Business Planning and Development (BPD),
Visioning and Policy Analysis, etc. were some of the
new areas in which ICAR did not have the in-house
capacity. Adoption of the WB approved procurement
procedures for goods and services also led to delays
to some extent.
• Challenges faced by the Component-3 sub-

projects: The targeted areas included
chronically drought prone and flood affected
areas, rainfed, hill and mountains, dryland,
coastal and tribal areas left behind in economic
development. Some of the problems
encountered include:
– Poor infrastructure facilities like road

network, electricity, public transport
services;

– The change in attitude of farmers towards
improved practices;

– Many remained disturbed, shut downs
were common posing problems in timely
execution of the project;

– There were local conflicts in selection of
beneficiaries;

– The livestock owners show indifference
towards health of livestock; and

– Marketing linkages were weak.

Notwithstanding these problems, the
consortium partners have been able to mobilize the
people and make them move forward.
• Focusing on high payoff interventions: The

initially approved interventions under the
component 3 were based on secondary
information and were large in numbers.
However, during the course of investigation
many of these interventions did not yield
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expected return to the farmers. Therefore, a
conscious effort was made to focus on high
payoff interventions and others were dropped.

8.3 Key learnings

Some of the lessons learnt which could be
mainstreamed in the NARS are:
• Conceptualization and proposal

development: During the initial phase of
inviting CNs and the development of FPs, the
NAIP website and the NAARM Helpdesk served
as the major source of information in
conceptualization of the sub-projects.

• Concept Note preparation and approval:
Concept Notes were jointly prepared by all the
participating institutions and were approved
within three months’ time by Expert
Committees. The feedback received from the
experts was found to be useful in improving the
technical content and for financial management.

• Proposal development and approval: Once
the Concept Notes were approved, final Project
Proposals were developed jointly by all the
partnering institutions. High-level Committees
approved the proposals developed in a specific
format prescribed by the PIU in 3 - 6 months
time after submission.

• Consortia mode of operation: The concept
provided a real mechanism to work with
diversified group with focussed objectives. The
consortia promoted pluralism, synergy and
value addition contributing to strengthening the
NARS.

• Formation of Consortia: Commonality of
interest in the focus area of the sub-project and
complementarity of strengths in terms of
expertise and accomplishments has served as
the basis for consortia formation. Hence,
selection of right partners with commitment and
capabilities has to be ensured for successful
implementation of the sub-projects in consortia
mode.

• Competitive funding: Competitive funding
contributed to get creative ideas and quick,
quality revision and response. Transparent and
responsive governance contribute to public
confidence and smooth project management
and considerably reduced the time taken for
completing the review and approval process.

Costing of the project by a Committee is a major
reform in rationalizing the budget of the sub-
projects.

• Building public private partnership (PPP)
into Consortia: The PPP was built into the sub-
projects, involving public Institutions (ICAR,
Agricultural Universities and Technological
Institutes), Corporate Bodies (R&D, production,
process and market-oriented) and Civil
Societies (Farmer Groups, NGOs and SHGs) in
contractual and accommodative mode based
on purpose, commitment and existence of
leadership.
Private partners, now understand the
importance of public sector R&D organizations
and up-scaling technologies generated for
commercial application. R&D Institutes do
understand the requirements of private sector.
This arrangement has worked very well and that
is how technologies which were lying on the
shelf are now being commercialized.

• Co-ordination among the Consortia
Partners: In majority of the sub-projects, there
has been very smooth functioning through close
coordination among the partners. However, a
few sub-projects have experienced some
operational problems.

• Monitoring the progress: Very strong
mechanism has been built into the sub-projects
to periodically monitor their progress, both
technical (half yearly and annual), financial
(quarterly) and infrastructure (annual), by
internal (CPI and CCPIs) and external (CAC,
PIU- NAIP and WB Team).

• Reporting: As per the approved procedure, the
sub-projects were submitting technical (half
yearly and annual), infrastructure (annual) and
financial (quarterly through statement of
expenditures- SoEs) reports. Besides this, the
CPIs/CCPIs were asked to submit various types
of reports (same information in different format)
very frequently. This has created some practical
problem as the researchers were made to
spend more time on report preparation at the
cost of actual research.

• Empowerment of CPI: Empowering the CPIs
for fund utilization has led to decentralization of
power in the Research Institutes in addition to
facilitating timely action. However, when the
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CPIs have the power to approve and sanction
their own tour programme without the
knowledge of CLs in their Institutes, it creates
problems administravely. In a few other cases,
the higher officials have been exercising the
sanctioning power instead of the CPIs (as is the
case with other sub-projects at the University).

• Procurement: The procurement of supplies
including equipment through the WB process
has been considered to be useful because of
more transparency. However, Consortia were
not comfortable with the WB procedures.
Therefore, several trainings and handholding
workshops were organized by PIU-NAIP to
familiarize them.

• Financial management and online fund
transfer: All the sub-projects have expressed
great satisfaction with the mechanism of
transferring fund online to the separate account
created for the purpose. On the flipside, as the
partners received funds directly from the PIU,
some of the CPIs have shown less interest to
know the efficiency of fund utilization by their
partners.

• Capacity building and human resource
development: The sub-projects have been
provided with sufficient manpower as RAs and
SRFs on contractual basis. Most of the sub-
projects have been provided with funds for
capacity building of different categories of staff
associated with the sub-project activities. This
was achieved through formal training (at
institutions identified by the sub-projects within
and/or outside the country) for skill development
and through exposure visits for knowledge up-
gradation.

• IT enabled project management system: IT
enabled Project Management System linking all
the consortia and partners ensured proper and
timely implementation of different activities and
generating updated information.

• e-Procurement:  Procurement Management
Support System (PMSS), a specially
customized web-based software system
developed as per the requirements of the
Project reduced variance in procurement
processing and ensured adherence with agreed
norms and guidelines.

• Alternate hybrid model of project
implementation: The work load of PIU could

have been more effectively shared . Creation of
E-learning modules could have been handled by
the Education Division of the ICAR. This would
have ensured better coordination and delivery.
Ultimately, the Division intervened to provide the
crucial support. Component-2 could have been
overseen by the Agricultural Engineering
Division. In fact, the expertise of the ADG is
being utilised by the Ministry of Food
Processing Industries. The entire BPD could
have been entrusted with the ADG (IP&TM).
Indeed, the mainstreaming of BPDUs is being
carried forward by this section.
The NFBSFARA of the ICAR is a scheme
parallel to the component-4. By this alternate
hybrid model, the internalisation of project
management could be smoother and the PIU
could be spared of huge day-to-issues, so as to
enable it to focus more effectively on critical
O&M reforms. The stand-alone posture of the
NAIP could thus be avoided.

• Mitigation and adaptation: The tool kit of
mitigation and adaptation evolved during this
exercise would immensely help the
organisation. Six key elements for the
successful implementation of the Project were
enabling environment, commitment and support
from top management, leadership at
operational levels, learning and capacity
building, periodic reviews, and key indicators.

• Other lessons learnt in the components- 2
and 3: The Project activities would need a
network of extension services for horizontal
expansion. Lack of varieties suitable for
processing was a major limitation in value
addition. Producer organizations could add
value addition for higher income. Small-scale
processing technologies were generally
preferred in value chains of patchouli,
tomato, and pomegranates. Entrepreneurship
development programmes are essential for
sustainability. Maintenance and use of
community assets created during the Project
would be a major challenge.

8.4 Sustainability and scalability

Ultimate objective of the NAIP is to improve
sustainability and scalability of technology and
technical innovations and it is imperative to develop a
strategy towards that end.
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• For sustainability of the impact, the
institutions developed during the Project
should continue delivering output which could
trigger outcome at the grass roots level.

• For realizing the long-term effects of NAIP,
promising areas of ongoing research
should be continued and appropriately
supported post-closure of the Project.

• The component-3 emphasizes on
continuity of institutions and processes
built around the Project for its
sustainability, whereas the component-2
focuses on three dimensions, viz.
production, processing and marketing for
ensuring sustainability. Skill development,
backward and forward linkages, fund
management, asset creation, and farmers’
group formation are essential for
sustainability.

This is assured through:
• Creation of sustainability fund: The

beneficiary farmers’ contribution for the goods
and services delivered to them individually
under the Project will carry forward the activities
in long run after withdrawal of the Project. This
is an innovative approach of the component,
particularly keeping in view the poor paying
capacity of the partners in progress.

• Development of inclusive community-based
organisations: Cluster Level Committees and
Village Level Committees have been formed
with 3 - 5 members in each consortia. This
participatory approach has developed a sense
of confidence in the participating community
and has enhanced their capacity to take
decisions. A number of Rural Technology
Centers / Village Resource Centers / IT Kiosks
have been developed. These centers will
continue to support the community.

• Marketing linkages: The SHGs, CIGs,
Federations of SHGs, FBGs, and Producer
Groups were formed for development of strong
market linkage.

• Linkages with Banks, Insurance Companies
and other organizations: A number of
consortia have already developed linkages with
the Banks, Panchayati Raj Institutions (Zilla
Panchayat), Line Departments like Agriculture
and Animal Husbandry, Krishi Vigyan Kendra

(KVK), NGOs, and other ongoing Government
programmes to sustain their support in the long
run. A substantial input has been received
through NABARD, NREGS and NHM.

• Need-based capacity building and creation
of service providers: Youths were trained as
“Service Providers” for providing technical
services in the field of Animal Husbandry,
Agriculture and Horticulture. Entrepreneurship
trainings on motor rewinding, pump repair, black
smithy, electrician, paravet, and primary
processing of farm produce have not only
resulted in livelihood security of the trainees but
has also created large number of skilled workers
to cater to the need at the village level. The
trained youths will remain in their villages and
not only work as “Technology Agents” for the
dissemination of new technologies but also
provide necessary service to the farmers.

• Formation of village level Commodity
Banks: Innovative village level Commodity
Banks have been formed and popularized under
some of the sub-projects. These Banks will
continue to provide support beyond the Project
period. Village level Seed Banks formed by
some consortia will ensure availability of seed
beyond the Project period. The Fodder Banks
formed by some other consortia will ensure
availability of fodder, preferably in feed blocks,
even at distant places and during the drought
period.

• Horizontal expansion: Many consortia have
adopted the policy of “Take one-Give one”
approach for continuity of the interventions.  This
made the benefits  from the Project to reach new
beneficiaries. In many sub-projects, the
horizontal expansion covered 20-40 per cent
additional farmers.
These actions were collectively analyzed by the
Pricewaterhouse Coopers Private Limited (PwC)
to get an understanding of the steps taken in
different sub-projects for ensuring the
sustainability of sub-project activities, as
depicted in Fig. 8.0.

The actions taken under different sub-projects
for ensuring sustainability can be broadly divided
under four heads. The activities under these
categories have been shown in table 8.0.
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It is evident from the above table that most of the
efforts have been directed towards ensuring fund
after the Project period (sustainability fund), skill
development of beneficiaries and market linkages.
• Linkages: They indicate the extent of

collaboration and cooperation among different
stakeholders of the Project. Linkages among
different Government agencies working in the
Project area ensure better synchronization of
Government efforts for realizing the overall goal
of livelihood sustainability and development of
beneficiaries. Apart from this, the Government
agencies are symbols of reliability among the
beneficiaries, and thus help in increasing the
positive responses from them. Synergies with
Government agencies and programmes assure
funds, extension work force and institutional
support, beyond the Project termination.

· Linkages with NGOs facilitate better social
mobilization, capacity building and monitoring.
Thirty seven per cent of sub-projects in
component-3 have developed linkages with

private organizations. Nine had private partners
in the consortia of which six developed new
private linkages. Seven others (without Private
partner in the consortia) too developed new
private linkages.

• Building the chain approach: Potential
trainees are being identified and encouraged to
become trainers themselves. the farmers
covered have been divided into core villages
and dissemination villages in each cluster. The
core villages have been kept for direct
intervention will also act as demo fields for the
dissemination villages.

There are many possibilities for realizing the
sustainability of various sub-projects under different
components, as suggested in table 8.1.

8.5 Way forward

8.5.1 Management of change

Through the NAIP Project, the ICAR could
demonstrate a new way of doing business within the
mandated institutional framework of diverse partner
institutions including Private Partners and
Institutions other than NARS, Farmers’ Co-
operatives, etc. Some of the game changing
transformations are highlighted below:
• Organisational change: Standard operating

procedures in the sub-project identification,
consortia formation, target setting, timelines of
delivery, and internal quality assurance
mechanisms were evolved during the operation
of the Project. This has led the ICAR to
strengthen its management of research project
files, M&E mechanisms etc.

(N=32)

Fig. 8.0: Rating of measures to sustainability

Table 8.0: Contribution of activities under different categories to sustainability

Categories                       Activities Contribution to Sustainability

Sustainability fund Beneficiary farmer’s contribution for goods and Will help in carrying forward the livelihood-
services delivered to him/her. based interventions after the Project.

Financial linkages Funds from Banks (e.g. NABARD, SBI) and Funding support beyond the Project
other sources. termination.

Market linkages Private firms are involved at different stages Ensured market access and expertise of
(input/ marketing). private sector beyond the Project termination.

Farmer groups SHGs, Co-operatives and Community Interest Enhanced bargaining capacity and better
Groups formation. reach to market.

Skill development Training and other extension services. Better dissemination of technologies and
development of human resource.

Rating (%)
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• The resilience of the NARS could contribute to
productivity enhancement of Indian agriculture in
spite of adverse drought and flood like
situations.

• Massive capacity building opportunities has
instilled awareness in timeliness of quality
service and confidence to face challenges and
equip risk management options. ICAR has in
fact acquired ISO Certification largely due to the
confidence gained by the scientists and other
staff in performing the tasks of the institutions.

• Fiscal management utilizing the ICT tools has
been possible in tracking the flow of funds and
their timely utilization pre-empting unattended
parking of funds unlike in the past.

• Various Advisory Consortia and Implementation
Committees in-built in the sub-projects and the
idea of annual review meetings involving
experts have been found extremely relevant for
mid-course corrections. This practice has now
been adopted by the ICAR – by the Education
Division in the management of Niche Area of
Excellence Programme and NFBSFARA in the
management of its Competitive Grants
Programme.

• The ICAR was able to carve out a corporate
arm called AgIn to commercialize the various

technologies, products and processes. Creation
of the agribusiness environment in NARS has
been largely catalysed by the Project.

• Integrating inventors with entrepreneurs
through BPD Units has contributed a new fillip in
revenue generation on account of technology
commercialization from the NARS.

• The concepts of Sustainability Funds and
Revolving Fund Schemes have now rooted in
the system.

• Knowledge creation and management through
ICT platforms and tools and introduction of open
access policy has brought out global visibility
and recognition.

• The viewership of ICAR Journals has created a
new record. The impact factors of the journals of
both the ICAR and the Professional Societies
have improved. Article processing time has
been reduced from 18-24 months to 2-4 months.

• Online access was recorded from 181 countries
with India; China, Iran, Turkey, USA, Pakistan,
Egypt, Mexico, Brazil, and Bangladesh being
the top ten countries. State-of-the-Art
Computing Facility in the NARS has been
strengthened through installation of ASHOKA
(Advanced Super-computing Hub for Omics
Knowledge in Agriculture).

Component Suggestions / Possibilities

1 • CeRA, SAS, NABG, BPD, ASRB – Slated for mainstream budget/institution financing.

• E- courses – commercialization on content enrichment and reach.

• ASRB – Can hire out  online exam facilities Market intelligence – being implemented under the
Tamil Nadu Plan Scheme at the TNAU and GOI Plan Scheme at the NCAP.

• Visioning/technology forecasting – National Centre on Technology Foresight established.

• PME Cells - institutionalized in the ICAR.

2 • Actors’ share important for Project sustainability.

• Proper technology pricing is vital for the products’ sustainability.

• Harnessing captive markets (defence, railways, prisons, mid-day meal scheme, SAU hostels,
etc.) can ensure products’ sustainability in case of millet-based snacks, health drinks, etc.

• VCF, MSME and Pvt. Industry (Britannia has offered research fund to DSR, Hyderabad) can
support some.

3 • Sustainability Fund established.

• Financial inclusion schemes of the GoI.v Microfinance through SHGs.

• Rice-fish-poultry (Tamil Nadu Government to implement).

4 • Candidate for funding under the Plan, National Fund, DBT, DST, National Fellow/Professor
Scheme, etc.

• Flexi rubber dam – State Governments and National Rainfed Area Authority

Table 8.1: Suggestions / possibilities for sustainability under different components
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• Online examination facility and e-resources are
some of the examples of strengthening of the
dimensions of infrastructure and functions of the
NARS.

• Establishing and Networking of Agricultural
Market Intelligence Centers in India has been
institutionalized enabling and empowering
farmers and entrepreneurs. Up-to-date
information on prices and commodities provided
to enable the farmers to take right decisions.

8.5.2 Strategies for promotion of innovations

NAIP is instrumental in the identification and
implementation of a number of innovations in
research, project management, technology transfer,
and commercialization. A good number of
innovations are being mainstreamed in the ICAR
and other NARS institutions. Some of the significant
efforts being made are briefly described below.

8.5.2.1 Component-1: A major emphasis of the
NAIP was on developing a mechanism for
mainstreaming the promising innovations to take
them further beyond the Project period. Most of the
activities of Component 1 have been mainstreamed
as XII Plan activities of the participating institutions,
as under:
• The CeRA has been mainstreamed as XII Plan

activity of the DKMA;
• The e-Granth has been mainstreamed as an

activity of the Agricultural Education Division of
ICAR;

• The NABG will continue as a separate Division
of the IASRI;

• The ASRB online examination will be continued
as a Plan activity of the ASRB; and

• The MIS/FMS will be taken forward by the
implementing institution, IASRI as its Plan
activity.

8.5.2.2 Component-2: Details of some
sub-project activities being taken forward are
highlighted below:
• Saffron value chain sub-project at the SKUAST-

Kashmir is to be supported out of R411 crore
sanctioned from the National Saffron Mission;

• The value chain on millet foods has support from
the INSIMP Scheme of the DAC (R300 crore
Project). The Britannia industry has given R30
lakh for the R&D work.

• Successful value chains on flowers and agro-

forestry have evolved as sustainable business
models. A MoU worth R10 crore have been
signed under the agro-forestry sub-project;

• The Pashmina sub-project at the SKUAST-
Kashmir has received R10 crore as support from
the Central Wool Board;

• A value chain project on Seabuckthorn for five
states (Himachal Pradesh, Jammu Kashmir,
Uttarakhand, Sikkim, and Arunachal Pradesh)
with a total budget of R1,000 crore is likely to
come up under the National Mission on
Seabuckthorn;

• The BAIF has agreed to support the value chain
sub-project on linseed. Funding from the DST
has been obtained for continuing the research
on linseed;

• The sub-project on small pelagic and
freshwater fishes at the CIFT has received
partial support from the Fisheries Department of
Kerala Government;

8.5.2.3 Component-3: Data from 13 Consortia
reported a support of R31.3 crores by various
agencies to strengthen the Project activities. Some
of the notable examples are as follows:
• The UAS, Raichur reported a support of more

than Rs. 12 crores for the supply of high yielding
seed and crop varieties; subsidy in procurement
of mini dal mill, vermicelli machines, chilly
pounding machines, threshers, and flour mills;
establishment of 179 vermicompost units and
minor irrigation tanks at two NAIP villages;
vaccines against FMD, HS, BQ and PPR;
insurance of goats; and loan issued to the NAIP
participants from various Departments for
livelihood improvement in Bidar district;

• The CRIDA reported  support of more than Rs.
3 crore for farm ponds; Artificial Insemination;
fodder production; animal health camps; NRM;
livestock rearing; Kisan Mela; etc. from the
NREGS, DWMA, NPDCL & ITDA, JP Morgan/
Planet Water Foundation, CLDP, and the
NABARD-WDF Watershed Programme, etc.; and

• The BCKV reported a support of R2.6 crores
from the DRDC; Department of Agricultural
Marketing of the Government of West Bengal
and NABARD for water conservation structure
through Hapa; development of business model
of refrigerated van in different production
situations of West Bengal; and establishment
and strengthening of producers’ organization.
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8.5.2.4 Component-4:
• Many of the Consortia have sought or are in the

process of seeking extra mural support for the
continuation of BSR. The ICAR has provided
this opportunity through the Basic and Strategic
Fund as well as through the Consortia-based
platforms in the XII Plan. Nevertheless, some
other Consortia like the rubber dam, nano-
pesticides, and sensors of multi-analyses to
detect milk and water impurities/contamination

are in the process of entering into post-NAIP
MoUs to pursue their research and commercial
interests.

8.5.3 Mainstreaming the gains of NAIP by ICAR /
NARS

A number of innovations of the NAIP are being
mainstreamed or internalized by the ICAR and other
institutions of NARS, some of which are given in
table 8.2.

Table 8.2: Mainstreaming the gains of NAIP by ICAR / NARS

Sl. NAIP Expectations Fulfilled Mainstreaming the Gains by ICAR / NARS
No.

1. Harnessing synergies across the public • Pluralistic participation of NARS institutions in PPP mode,
and the private sector, farmer engaging SHGs, farmers’ organisations, etc.
organizations, and the civil society. • Participation in the various Central Governments Schemes

such as Bringing Green Revolution in Eastern India (BGREI),
Mahatma Gandhi National Rural Employment Guarantee Act
(MGNREGA), etc.

2. Level of institutional development of • Financial support, strengthening the infrastructure in ICD;
SAUs through NAIP. BPD and technology commercialization; advanced capacity

building initiatives has been enhanced through the NAIP.
• Policy and work environment in most of the Universities have

been enabled with higher skills to maximize benefits to the
stakeholders.

3. Towards robust and innovative capacity • Knowledge  creation and management exploiting ICT
 for information and knowledge Gateways and tools by means of knowledge portals, online
management and communication. resources, digital libraries, better library management system

(LMS), e-publishing, etc.
• Technology enhanced learning through e-learning modules is

sustained for scaling up in coming years.
• Information dissemination by the mobile technology

supported by knowledge-bank.

4. Value chain creating employment and The outcomes of the NAIP Components- 2 and 3 have given a
income opportunities, strengthening the clear edge to the system in terms of actions taken to ensure the
competitiveness in the knowledge sustainability of various livelihood security and value chain
economy and contributing to the activities initiated under the Project.
reduction of rural poverty.

5. Consortia formation and management • ICAR has adopted this approach in many of its flagship
forging together research institutions and programmes such as NICRA, NFBSFARA, Consortia
research users. Research Platforms, etc.

❏❏❏❏❏
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Annexure 1

National Steering Committee

Sl. No. Members Functional Role

1. Secretary, DARE & Director General, ICAR Chairperson

2. Secretary, ICAR Member

3. Financial Advisor, DARE Member

4. Deputy Director General, ICAR (1) (on rotation basis) Member

5. Chairmen, Consortium Advisory Committee (CAC) (2) Members

6. State Agriculture Production Commissioner (APC) Member

7. Commissioner of GOI (one of the four on rotation basis Member
among Agriculture/ Animal Husbandry/ Horticulture/ Fisheries)

8. Vice-Chancellor of SAUs (1) Member

9. Chairperson, APEDA Member

10. Progressive Farmers (2) Members

11. Private Sector (2) Members

12. National Director (NAIP) Member Secretary

❏❏❏❏❏
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Annexure 2

Project Management Committee

Sl. No. Members Functional Role

1. Secretary, DARE & Director General, ICAR Chairperson

2. Secretary, ICAR Member

3. Financial Advisor, DARE Member

4. Deputy Directors General, ICAR (4) (on rotation basis) Members

5. Commissioner of GOI (one of the four on rotating basis among Member
Agriculture/ Animal Husbandry/ Horticulture/ Fisheries)

6. Vice-Chancellors of SAUs (2) Members

7. Chairman, Consortium Advisory Committee (CAC) (1) Member
(selected from sub-projects under Components 2, 3 and 4)

8. Progressive Farmer (1) Member

9. Private Sector (1) Member

10. National Director (NAIP) Member Secretary

❏❏❏❏❏
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Annexure 3

Team NAIP at PIU

Sl No. Name Designation From To

National Director’s Cell

1 Dr. Mruthyunjaya National Director 18/09/2006 30/09/2009

2 Dr. M. M. Pandey National Director (i/c) 01/10/2009 27/01/2010

3 Dr. Bangali Baboo National Director 27/01/2010 31/12/2012

4 Dr. M. M. Pandey National Director (i/c) 01/01/2013 03/02/2013

5 Dr. D. Rama Rao National Director 04/02/2013 30/06/2014

6 Dr. Yasmeen Basade Principal Scientist 12/07/2010 31/10/2013

7 Sh. Mukesh Khurana PS to ND 02/04/2007 19/08/2010

8 Sh. Mukesh Khurana PPS to ND Assistant 20/08/2010 14/01/2013

9 Smt. Preeti Govind PPS to ND 08/03/2013 30/06/2014

10 Sh. Vinay Kumar Stenographer Sep 2006 Apr 2007

11 Sh. R.K. Kathane PA to ND (Hindi) Sep 2006 May 2010

12 Smt. Kavita PA to ND (Hindi) 11/02/2013 11/03/2013

13 Sh. Pramod Kumar Research Associate 01/01/2008 30/06/2014

Component–I

14 Dr. N. T. Yaduraju National Coordinator 18/09/2006 02/12/2010

15 Dr. R. C. Agarwal National Coordinator 03/12/2010 22/11/2011

16 Dr. P. S. Pandey National Coordinator 22/11/2011 30/06/2014

17 Ku. Kamaljeet Kaur Research Associate 19/10/2006 Feb. 2010

18 Dr.  Mamooni Banarji Research Associate 01/03/2010 30/11/2013

19 Dr. Manju Thakur Research Associate 29/10/2010 30/07/2013

20 Sh. Mohd Akaram Research Associate 27/06/2011 31/12/2012

21 Sh. Rishabh Goel Research Associate 21/02/2013 30/06/2014

22 Ku. Indu Singh Research Associate 02/08/2013 30/06/2014

23 Ku. Bhawana Joshi Research Associate 17/01/2014 30/06/2014

Component–II

24 Dr. J. P. Mittal National Coordinaor 18/09/2006 31/07/2009

25 Dr. R. K. Goyal National Coordinaor July 2009 May 2013

26 Dr. R. Ezekiel National Coordinaor 23/06/2013 30/06/2014

27 Smt. Suvarna Mahalle Research Associate 11/06/2010 24/09/2014

28 Ku. Vandana Verma Research Associate 19/10/2006 05/10/2010

29 Dr. Lokender Singh Research Associate 20/10/2011 31/01/2014

30 Dr. Sanjeev Kumar Research Associate 22/02/2013 30/06/2014

31 Dr. Rahul Rai Research Associate 02/09/2013 30/06/2014

32 Dr. Shilpi  Malhotra Research Associate 18/02/2014 30/06/2014
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Component –III

33 Dr. K. P. Agarwal National Coordinator 18/09/2006 31/07/2007

34 Dr. J. P. Mittal National Coordinator (i/c) 01/08/2007 17/09/2007

35 Dr. A. P. Srivastava National Coordinator 17/09/2007 30/06/2014

36 Dr. U. C. Sharma Research Associate 19/10/2006 18/10/2008

37 Dr. R. K. Singh Research Associate 12/03/2007 14/09/2010

38 Dr. Raj Kumar Research Associate 14/03/2011 03/07/2013

39 Dr. Manisha N. Ashar Research Associate 08/11/2010 30/06/2014

40 Dr. Gaurav Agarwal Research Associate 31/11/2010 08/08/2011

41 Dr. AnujSikarwar Research Associate 01/01/2013 23/07/2013

42 Dr. Chhaya Pirta Research Associate 01/08/2013 01/10/2013

43 Dr. Ashok V. Minj Research Associate 02/09/2013 30/06/2014

Component –IV

44 Dr. A. Bandyopadhyay National Coordinator 18/09/2006 05/07/2010

45 Dr. A. P. Srivastava National Coordinator (i/c) 05/07/2010 12/10/2010

46 Dr. A. Kochu Babu National Coordinator 12/08/2010 08/12/2010

47 Dr. Sudhir Kochhar National Coordinator 08/12/2010 30/06/2014

48 Dr. S. K. Tiwari Research Associate 19/10/2006 11/03/2007

49 Dr. R. K. Singh Research Associate 30/10/2006 11/03/2007

50 Dr. Meenakashi Sharma Research Associate 12/03/2007 01/06/2011

51 Dr. Manju Singh Research Associate 03/04/2007 22/02/2008

52 Dr. Varsha Gupta Research Associate 24/02/2008 05/10/2010

53 Dr. R. K. Tripathi Research Associate 18/08/2008 19/07/2010

54 Dr. Ashutosh Singh Research Associate 08/11/2010 07/11/2011

55 Dr. Shweta Malik Research Associate 08/11/2010 02/01/2012

56 Dr. Gaurav Agarwal Research Associate 06/06/2011 08/08/2011

57 Dr. Jyoti Jaiswal Research Associate 20/06/2011 19/06/2012

58 Dr. Ghanshyam Nath Jha Research Associate 16/09/2011 03/02/2014

59 Dr. Priyanka Sarkar Research Associate 15/03/2012 30/06/2014

60 Dr. Bilal  Ahmad Dar Research Associate 19/10/2012 30/06/2014

61 Dr. Virender Singh Research Associate 17/02/2014 17/04/2014

62 Dr. Pradeep Kumar Research Associate 09/05/2014 30/06/2014

M&E CELL

63 Dr. N.T. Yaduraju* National Coordinator 18/09/2006 Aug2010

64 Dr. R.K. Goyal* National Coordinator Aug 2010 08/12/2010

65 Dr. P. Ramasundaram National Coordinator 20/03/2013 30/06/2014

66 Dr. M. Kochu Babu Principal Scientist 09/12/2010 31/10/2014

67 Dr. P. K. Kathia Principal Scientist 15/04/2013 30/06/2014

68 Dr. Kanika Pawar Research Associate 16/10/2012 22/07/2013

69 Sh. Amit Singh Research Associate 20/08/2013 30/06/2014

Training

70 Dr. N.T. Yaduraju National Coordinator 18/09/2006 01/01/2010

71 Dr. R. P. Mishra Principal Scientist 02/08/2010 30/06/2014

72 Ku. Manisha Gangwar Research Associate 22/02/2013 30/06/2014
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Finance

73 Sh. D. P. Yadav Director Finance Dec 2006 28/02/2008

74 Sh. Devendra Kumar Director Finance 03/03/2008 11/03/2011

75 Smt. Bharti Zade Director Finance 14/03/2011 15/04/2012

76 Sh. Sanchal Bilgrami Director Finance 16/04/2012 30/06/2014

77 Smt. Rashmi Rao SF&AO 18/09/2006 21/08/2008

78 Sh. Devendra Kumar CFAO 18/09/2006 11/12/2006

79 Sh. S. R. Kuntia SF&AO 12/05/2008 12/01/2011

80 Sh. A. P. Sharma SF&AO 07/01/2011 30/06/2011

81 Sh. Avesh Yadav SF&AO 12/07/2011 30/06/2014

82 Sh. N. K. Arora F&AO 24/03/2007 09/01/2009

83 Sh. Arvind Kumar F&AO 04/06/2007 01/01/2010

84 Sh. Vijay Kumar F&AO 10/08/2009 05/07/2011

85 Sh. Krishna Kumar F&AO 05/07/2011 29/10/2012

86 Sh. Manohar Bhatia F&AO 05/11/2012 30/06/2014

87 Sh. Anil Kumar Sidharth AF&AO 04/06/2010 17/11/2011

88 Sh. R. P. Yadav AF&AO 09/01/2009 30/06/2014

89 Sh. Manjeet Marwah Assistant Sep 2006 June 2008

90 Smt. SushilVerma Assistant Mar 2008 May 2009

91 Sh. Bhagwat Singh Negi Assistant 04/06/2009 30/06/2014

92 Sh. Rajender Pal Research Associate 01/10/2004 30/06/2014

93 Ku. Shweta Srivastava Research Associate 01/01/2008 30/04/2013

Procurement & Administration

94 Sh. Kanhaiya Choudhary Deputy Secretary 18/09/2006 02/03/2007

95 Sh. S. K. Behera Deputy Secretary 03/03/2007 30/11/2007

96 Sh. V. K. Sharma Deputy Secretary 01/01/2008 31/07/2008

97 Sh. Kumar Rajesh Under Secretary 04/08/2008 30/06/2014

98 Sh. G. G. Harakangi Deputy Secretary 15/10//2013 21/03/2014

99 Sh. Rajesh Kumra Section Officer 28/11/2010 30/06/2014

100 Sh S. C. Bhatia Section Officer Sept 2006  Nov 2006

101 Sh. O. P. Saini Section Officer Mar 2007 Feb 2008

102 Sh. Ravi K. Dhobriyal Section Officer Mar 2008 Dec 2010

103 Cpt. Babu Ram Assistant Sep 2006 Aug 2007

104 Sh. Rajesh Kumra Assistant 18/09/2006 27/11/2010

105 Sh. Aweshawar Assistant Aug 2009 17/01/2014
Prasad Das

106 Sh S. C. Bhatia Section Officer Sept 2006  Nov 2006

107 Ku. Monika  Pal Research Associate 12/03/2013 30/09/2013

108 Sh. Numan Mohsin Research Associate 01/05/2013 30/06/2014

*Were looking after M&E activities as part of O&M; full-fledged M&E Unit was created since March 2013.
AF&AO-Assistant Finance & Accounts Officer; CF&AO – Chief Finance & Accounts Officer; F&AO-Finance & Accounts Officer;
i/c – in-charge; M&D-Monitoring & Evaluation; ND-National Director; O&M – Organization & Management;PA-Personal Assistant,
PPS-Principal Personal Secretary; SF&AO-Finance & Accounts Officer; UDC-Upper Division Clerk;

❏❏❏❏❏
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Annexure 4

Extent and nature of oversight

Sl. Committees Meetings / Chairperson Number of
No. Workshops Meetings Held

1. National Steering Committee (NSC) Secy. (DARE) & DG (ICAR) 10

2. Project Management Committee (PMC) Secy. (DARE) & DG (ICAR) 35

3. Research Programme Committee (RPC) Dr. S.L. Mehta, Former ND 40
(NATP) & Former VC (MPUAT)

4. Organization and Management Programme Dr. Panjab Singh, Former Secy. 21
Committee (OMPC) (DARE) & DG (ICAR)

5. ISM by WB By WB 14

6. Tripartite Portfolio Review Involving ICAR, WB, DEA (MoF) Regular

7. CAC/CIC At Consortia level Regular

8. Annual Review Workshops of Components ND (NAIP) Annual

9. Cross-cutting Workshops ND (NAIP) 04

❏❏❏❏❏
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Annexure 5

List of sub-projects under component-1

Sl. No. Sub-project Title Consortium Leader

Sub-Component 1.1: Information, Communication and Dissemination System (ICDS)

1. e-Home Science Courseware Consortium Acharya N.G. Ranga Agricultural University
(ANGRAU), Hyderabad, Andhra Pradesh

2. Development of e-Courses for B.F.Sc. Karnataka Veterinary, Animal &
Degree Programme Fisheries Sciences University (KVAFSU),

Bidar, Karnataka

3. Development of e-Courses for B.Sc. (Hort.) University of Agricultural Sciences (UAS-B),
Degree Programme Bangalore, Karnataka

4. Development of e-Courses for B.Tech. Anand Agricultural University (AAU),
(Agriculture Engg) Degree Programme Anand, Gujarat

5. Development of e-Courses for B.Tech. National Dairy Research Institute (NDRI),
(Dairy Technology) Degree Programme Karnal, Haryana

6. Development of e-courses for B.V.Sc. & Tamil Nadu Veterinary & Animal
A.H. Degree Programme Sciences University (TNVASU), Chennai,

Tamil Nadu

7. Development of e-Courses for B.Sc. Tamil Nadu Agricultural University (TNAU),
(Agriculture) Degree Programme Coimbatore, Tamil Nadu

8. Innovations in Technology Mediated Learning: Indira Gandhi National Open University (IGNOU),
An Institutional Capacity Building in Using New Delhi
Re-Usable Learning Objects in Agro-Horticulture

9. Krishiprabha - Indian Agricultural Chaudhary Charan Singh Haryana Agricultural
Dissertations Repository University (CCSHAU), Hisar, Haryana

10. Strengthening of Digital Library and Information Indian Agricultural Research Institute (IARI),
Management under NARS (e-GRANTH) New Delhi

11. Consortium for e-Resources in Agriculture (CeRA). Indian Agricultural Research Institute (IARI),
New Delhi

12. E-Publishing & Knowledge System in Directorate of Information and Publications of
Agricultural Research Agriculture (DIPA), New Delhi.

13. Re-designing the Farmer-Extension-Agricultural International Crops Research Institute for the
Research/Education Continuum in India with Semi- Arid Tropics (ICRISAT), Hyderabad,
ICT-Mediated Knowledge Management Andhra Pradesh

14. Engaging Farmers, Enriching Knowledge: Indian Institute of Technology (IIT), Kanpur,
Agropedia Phase–II Uttar Pradesh

15. Development of ICT Based Tools/Technology Indian Institute of Technology (IIT-M), Madras,
towards an Interactive Multimedia Agriculture Rural Technology and Business Incubator (RTBI),
Advisory System Chennai, Tamil Nadu

16. Agroweb – Digital Dissemination System for National Bureau of Plant Genetic Resources
Indian Agricultural Research (ADDSIAR) (NBPGR), New Delhi.

17. Development and Maintenance of Rice Knowledge Directorate of Rice Research (DRR),
 Management Portal (RKMP) Hyderabad, Andhra Pradesh.

18. Strengthening Statistical Computing for NARS Indian Agricultural Statistics Research Institute
(IASRI), New Delhi
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19. Establishment of National Agricultural Indian Agricultural Statistics Research Institute
Bioinformatics Grid (NABG) in ICAR (IASRI), New Delhi

20. Developing, Commissioning, Operating and Agricultural Scientist Recruitment Board
Managing an Online System for NET/ARS - (ASRB), New Delhi
Prelim Examination by ASRB, ICAR

21. Decision Support System for Enhancing Central Soil Salinity Research Institute (CSSRI),
Productivity in Irrigated Saline Environment Using Karnal, Haryana.
Remote Sensing, Modelling and GIS

22. Mobilizing Mass Media Support for Sharing Directorate of Information and Publications of
Agro-Information Agriculture (DIPA), New Delhi

Sub-Component 1.2: Business Planning and Development (BPD)

23. Business Planning and Development (BPD) Unit Anand Agricultural University (AAU), Anand.
at Anand Agricultural University (AAU), Anand Gujarat

24. Business Planning and Development (BPD) Unit Birsa Agricultural University (BAU), Ranchi,
at Birsa Agricultural University (BAU), Ranchi Jharkhand

25. Business Planning and Development (BPD) Unit Jawaharlal Nehru Krishi Vishwavidyalaya (JNKVV),
at JNKVV, Jabalpur. Jabalpur, Madhya Pradesh.

26. Business Planning and Development (BPD) Unit Tamil Nadu Agricultural University (TNAU),
at Tamil Nadu Agricultural University (TNAU) Coimbatore, Tamil Nadu
Coimbatore

27. Business Planning and Development Unit (BPD) Chaudhary Charan Singh Haryana Agricultural
at CCS Haryana Agricultural University University (CCSHAU), Hisar, Haryana
(CCSHAU), Hisar

28. Zonal Technology Management and BPD Unit National Institute of Research on Jute & Allied
at NIRJAFT, Kolkata Fibre Technology (NIRJAFT), Kolkata,

West Bengal

29. Zonal Technology Management and BPD Unit Central Institute of Fisheries Technology (CIFT),
 at CIFT, Cochin Cochin, Kerala

30. Zonal Technology Management and BPD Unit Central Institute for Research on Cotton
at CIRCOT, Mumbai Technology (CIRCOT), Mumbai, Maharashtra

31. Zonal Technology Management and BPD Unit Indian Agricultural Research Institute (IARI),
at IARI, New Delhi New Delhi

32. Zonal Technology Management and BPD Unit Indian Veterinary Research Institute (IVRI),
at IVRI, Izatnagar Izatnagar, Uttar Pradesh

33. Handholding and Mentoring of BPD Units International Crops Research Institute for the
of NARS Semi-Arid Tropics (ICRISAT), Hyderabad,

Andhra Pradesh

34. Business Planning and Development Unit Central Rice Research Institute (CRRI),
at CRRI, Cuttack Cuttack, Orissa

35. Business Planning and Development Unit Indian Institute of Spices Research (IISR),
at IISR, Kozhikode Kozhikode, Kerala

36. Business Planning and Development Unit Central Institute of Brackishwater Aquaculture
at CIBA, Chennai (CIBA), Chennai, Tamil Nadu

37. Business Planning and Development (BPD) Unit Central Institute of Freshwater Aquaculture
at CIFA, Bhubaneswar (CIFA), Bhubaneswar, Orissa

38. Business Planning and Development (BPD) Unit Central Institute of Agricultural Engineering
at CIAE, Bhopal (CIAE), Bhopal, Madhya Pradesh

39. Business Planning and Development Unit Indian Institute of Horticulture Research (IIHR),
at IIHR, Bangalore Bangalore, Karnataka

40. Business Planning and Development (BPD) Unit National Academy of Agricultural Research
for Agri-entrepreneurship and Technology Management (NAARM), Hyderabad,
Management Unit at NAARM, Hyderabad Andhra Pradesh

Sl. No. Sub-project Title Consortium Leader
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Sl. No. Sub-project Title Consortium Leader

41. Business Planning and Development (BPD) Unit Indian Institute of Vegetable Research (IIVR),
at IIVR, Varanasi Varanasi, Uttar Pradesh

42. Business Planning and Development (BPD) Unit Central Institute of Post Harvest Engineering &
at CIPHET, Ludhiana Technology (CIPHET), Ludhiana, Punjab

43. Business Planning and Development (BPD) Unit National Dairy Research Institute (NDRI),
at NDRI, Karnal. Karnal, Haryana

44. Business Planning and Development Unit Central Plantation Crops Research Institute
at CPCRI, Kasaragod (CPCRI), Kasaragod, Kerala.

45. Business Planning and Development (BPD) Unit Central Potato Research Institute (CPRI),
at CPRI, Shimla Shimla, Himachal Pradesh

Sub-Component 1.3: Learning and Capacity Building (L&CB)

46. Learning and Capacity Building (L&CB) National Academy of Agricultural Research
Management (NAARM), Hyderabad,
Andhra Pradesh

47. Capacity Building through National Training Project Implementation Unit (PIU), NAIP,
New Delhi

Sub-Component 1.4: Policy, Gender Analysis and Visioning (PGAV)

48. Assessment of Future Human Capital National Academy of Agricultural Research
Requirements in Agriculture Management (NAARM), Hyderabad,

49. Assessment of Impact of Climate Change on Indian Institute of Management (IIM-A),
Water-Energy Nexus in Agriculture Under Ahmedabad, Gujarat
Canal Irrigation System

50. Developing a Decision Support System for National Centre for Agricultural Economics &
Agricultural Commodity Market Outlook Policy Research (NCAP), New Delhi

51. Enabling Small Stakeholders to Improve their World Agroforestry Centre (ICRAF),
Livelihoods and Benefit from Carbon Finance New Delhi

52. Establishing and Networking of Agricultural Tamil Nadu Agricultural University (TNAU),
Market Intelligence Centres in India Coimbatore, Tamil Nadu.

53. Policy and Institutional Options for Inclusive Indian Agricultural Research Institute (IARI),
Agricultural Growth New Delhi.

54. Visioning, Policy Analysis and Gender National Centre for Agricultural Economics &
(V-PAGe) Policy Research (NCAP), New Delhi

Sub-Component 1.5: Remodelling Financial and Procurement System (RFPS)

55. Implementation of Management Information Project Implementation Unit (PIU), NAIP,
System (MIS) including Financial Management New Delhi
System (FMS) in ICAR

❏❏❏❏❏



NAIP FINAL REPORT

194

Annexure 6

List of sub-projects under component-2

Sl. No. Sub-project Title Consortium Leader

Sub-Component 2.1: Agro Processing

1. A Value Chain for Clean Meat Production National Research Centre on Meat (NRCM),
from Sheep Hyderabad, Andhra Pradesh

2. A Value Chain for Kokum, Karonda, Jamun Dr Balasaheb Sawant Konkan Krishi Vidyapeeth
and Jackfruit (DBSKKV), Ratnagiri, Maharashtra.

3. A Value Chain in Coconut Central Plantation Crops Research Institute
(CPCRI), Kasaragod, Kerala

4. A Value Chain on Lac and Lac Based Products Indian Institute of Natural Resins and Gums
for Domestic and Export Markets (IINRG), Ranchi, Jharkhand

5. A Value Chain on Linseed: Processing and Bharatiya Agro Industries Foundation (BAIF),
Value Addition for Profitability Pune, Maharashtra

6. A Value Chain on Novelty Pork Products under Assam Agricultural University (AAU), Jorhat,
Organized Pig Farming System Assam

7. A Value Chain on Potato and Potato Products Central Potato Research Institute (CPRI),
Shimla, Himachal Pradesh

8. A Value Chain on Production of Food-Grade Indian Agricultural Research Institute (IARI),
Neutraceuticals for Use as Natural Antioxidants New Delhi
and Food Colorants

9. Protected Cultivation of High Value Vegetables Indian Agricultural Research Institute (IARI),
and Cut Flowers- A Value Chain Approach New Delhi

10. Tomato Processing Prioritizations for Mahatma Phule Krishi Vidyapeeth (MPKV),
Global Competence Rahuri, Maharashtra

Sub-Component 2.2: Export Promotion

11. A Value Chain in Major Seed Spices for Domestic Sardarkrushinagar Dantiwada Agricultural
and Export Promotion University (SDAU), Sardarkrushinagar,

Gujarat

12. A Value Chain on Cashew for Domestic and Cashew Export Promotion Council of India
Export Market (CEPCI), Ernakulam, Kerala

13. A Value Chain on Enhanced Productivity and Sher-e-Kashmir University of Agricultural Sciences
Profitability of Pashmina Fiber & Technology (SKUAST)-K,Srinagar,

Jammu & Kashmir

14. A Value Chain on Flowers for Domestic and Tamil Nadu Agricultural University (TNAU),
Export Markets Coimbatore, Tamil Nadu

15. A Value Chain on Ginger and Ginger Products Orissa University of Agriculture and Technology
(OUAT), Bhubaneshwar, Orissa

16. A Value Chain on High Value Shellfish from Central Marine Fisheries Research Institute
Mariculture Systems (CMFRI), Cochin, Kerala

17. A Value Chain on Kashmir Saffron Sher-e-Kashmir University of Agricultural Sciences
& Technology (SKUAST)-K,Srinagar,
Jammu & Kashmir

18. A Value Chain on Mango and Guava for Central Institute for Subtropical Horticulture
Domestic and Export Market (CISH), Lucknow, Uttar Pradesh
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19. A Value Chain on Oceanic Tuna Fisheries in Central Marine Fisheries Research Institute
Lakshadweep Sea (CMFRI), Cochin, Kerala

20. Utilization Strategy for Oceanic Squids in Central Marine Fisheries Research Institute
Arabian Sea: A Value Chain Approach (CMFRI), Cochin, Kerala

Sub-Component 2.3: Food Security and Income Augmentation

21. A Value Chain on Murrel Production in St. Xavier’s College, Palayamkottai, Tamil Nadu
Tamil Nadu and Orissa

22. A Value Chain on Production and Value Addition Karnataka Veterinary, Animal & Fisheries Sciences
in Indian Major Carps and Prawns University (KVAFSU), Bidar,Karnataka

23. Export Oriented Marine Value Chain for Farmed- Tamil Nadu Veterinary & Animal Sciences
Seafood Production using Cobia (Rachycentron University (TNVASU), Chennai, Tamil Nadu
Candum) through Rural Entrepreneurship

Sub-Component 2.4: Food Security and Income Augmentation/Agro Processing

24. A Novel Food Chain using By-products of Milling Indian Institute of Crop Processing Technology
Industry for Enhancing Nutritional Security (IICPT), Thanjavur, Tamil Nadu

25. A Value Chain on Aloe Vera Processing Indian Institute of Technology (IIT-K), Kharagpur,
West Bengal

26. A Value Chain on Castor and its Sardarkrushinagar Dantiwada Agricultural
Industrial Products University (SDAU), Sardar krushinagar, Gujarat

27. A Value Chain on Commercialization of University of Agricultural Sciences (UAS-B),
Maize and Maize Products Bangalore, Karnataka

28. A Value Chain on Composite Dairy Foods with National Dairy Research Institute (NDRI),
Enhanced Health Attributes Karnal, Haryana

29. A Value Chain on Enhanced Productivity and Akshay Food Park Ltd (AFPL), Bangalore,
Profitability of Pomegranate Karnataka

30. A Value Chain on Enrichment and  Popularization University of Agricultural Sciences (UAS-D),
of Potential Food Grains for Neutraceutical Dharwad, Karnataka
Benefits

31. A Value Chain on Food Products from Small Indira Gandhi Krishi Vishwavidyalaya (IGKV),
Millets of Bastar Region of Chhattisgarh Raipur, Chhattisgarh

32. A Value Chain on Seabuckthorn (Hippophae L.) CSK Himachal Pradesh Krishi Vishwavidyalaya
(CSKHPKV), Palampur, Himachal Pradesh

33. A Value Chain on Selected Aromatic Plants of Central Agricultural University (CAU), Imphal,
North East India Manipur

34. A Value Chain on Underutilized Fruits Maharana Pratap University of Agriculture &
of Rajasthan Technology (MPUAT), Udaipur, Rajasthan

35. A Value Chain on Wild Honey Bee University of Agricultural Sciences (UAS),
Bangalore, Karnataka

36. Creation of Demand for Millet Foods through Directorate of Sorghum Research (DSR),
PCS Value-Chain Hyderabad, Andhra Pradesh

Sub-Component 2.5: Income Augmentation and Employment Generation

37. A Value Chain for Cotton Fibre, Seed and Stalks: Central Institute for Research on Cotton
An Innovation for Higher Economic Returns to Technology (CIRCOT), Mumbai,
Farmers and Allied Stake Holders Maharashtra

38. A Value Chain in Natural Dye Acharya N.G. Ranga Agricultural University
(ANGRAU), Hyderabad, Andhra Pradesh

39. A Value Chain on Coconut Fibre and its National Institute of Research on Jute & Allied
By-Products Fibre Technology (NIRJAFT), Kolkata,

West Bengal

40. A Value Chain on Industrial Agroforestry Tamil Nadu Agricultural University (TNAU),
in Tamil Nadu Coimbatore, Tamil Nadu

Sl. No. Sub-project Title Consortium Leader
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Sl. No. Sub-project Title Consortium Leader

41. Responsible Harvesting and Utilization of Central Institute of Fisheries Technology (CIFT),
Selected Small Pelagics and Fresh Water Cochin, Kerala
Fishes: A Value Chain Approach

Sub-Component 2.6: Income Augmentation and Employment Generation/Processing

42. A Milk Value Chain in an Unorganized Sector Tamil Nadu Veterinary & Animal Sciences
University (TNVASU), Chennai, Tamil Nadu

43. A Value Chain on Enhanced Productivity and Jewargi Agro Food Park Ltd.,
Profitability of Patchouli (Pogostemon Patchouli) Bangalore, Karnataka

44. A Value Chain on Value Added Products derived Central Arid Zone Research Institute (CAZRI),
from Prosopis juliflora Jodhpur, Rajasthan

Sub-Component 2.7: Income Augmentation and Employment Generation/Resource Use Efficiency

45. A Value Chain Model for Bioethanol Production International Crops Research Institute for the
from Sweet Sorghum in Rainfed Areas through Semi-Arid Tropics (ICRISAT), Hyderabad,
Collective Action and Partnership Andhra Pradesh

46. A Value Chain on Fish Production on Fragile Central Institute of Fisheries Education (CIFE),
Agricultural Lands and Un-Utilized Agro-Aquatic Mumbai, Maharashtra
Resources in Konkan Region of Maharashtra

47. A Value Chain on Utilization of Banana Pseudostem Navsari Agricultural University (NAU),
 for Fibre and other Value Added Products Navsari, Gujarat

48. A Value Chain on Zona Free Cloned Embryos for National Dairy Research Institute (NDRI),
Quality Animal Production from Elite Buffaloes Karnal, Haryana
 and Pashmina Goats

49. Capitalization of Prominent Landraces of Rice M.S. Swaminathan Research Foundation
in Orissa through Value Chain Approach (MSSRF), Jeypore, Orissa

Sub-Component 2.8: Resource Use Efficiency

50. A Value Chain on Biomass Based Decentralized Central Institute of Agricultural Engineering (CIAE),
Power Generation for Agro Enterprises. Bhopal, Madhya Pradesh

51. Bio-Pesticide Mediated Value Chain for CSK Himachal Pradesh Krishi Vishwavidyalaya
Clean Vegetables. (CSKHPKV), Palampur, Himachal Pradesh

❏❏❏❏❏



ANNEXURES

197

Annexure 7

List of production technologies of component-2

Sl. No. Sub-project Title Name of Technology

Agriculture

1. A Value Chain on Lac and Lac Based 1. Kusmi Lac cultivation on ber (Zizyphus mauritiana).
 Products for Domestic and Export Markets. 2. Raising plantation of F. semialata for lac cultivation

(demonstration of lac cultivation on raised plantation).

3. Raising plantation of ber (Zizyphus mauritiana) for
lac cultivation.

2. A Value Chain on Wild Honey Bee. 4. Safety gadgets for safe rock climbing for sustainable
honey harvest.

5. Gadgets for clear honey harvest.

6. Improved method for harvest of honey from cliff-
dwelling colonies.

7. Improved method for harvest of honey from tree-
dwelling colonies.

8. Use of bee repellent plant species in calming of wild
honey bee.

9. Use of bee overall and jumbo smoker during honey
harvest from trees.

3. A Value Chain in Natural Dye. 10. Improved production technology for indigo.

11. Improved production technology for marigold.

12. Development of a method for detection of natural dyes.

4. A Value Chain on Industrial Agroforestry 13. Briquetting technology of plantation and match wood
 in Tamil Nadu. industrial residues.

14. Macro clonal technology.

15. Melia dubia – Alternate species for paper and plywood
industry.

16. Profitable agroforestry models - Two tier and three tier.

5. A Value Chain on Biomass Based 17. Gasifier for briquetted fuel.

Decentralized Power Generation for 18. Producer gas based steam generator.

Agro Enterprises. 19. Technology to produce briquettes from crop residues.

20. Waste water treatment plant matching 20 kW
power plant.

21. System for injection of high calorific gas during over
loading of engine.

22. Cooling & cleaning unit to match 100 kW gasifier for
generating engine quality gas.

6. A Value Chain on Linseed: Processing 23. Improved variety and package of practice for linseed
and Value Addition for Profitability production.

7. Value Chain on Commercialization 24. Improved package of practice for cultivation of maize.

of Maize Products. 25. Improved bullock drawn maize seed cum
fertilizer drill.
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8. Capitalization of Prominent landraces of Rice 26. SRI technology for production enhancement of rice
in Orissa Through Value Chain Approach. landraces in Orissa.

27. Rope transplanting technology for production
enhancement of rice landraces.

9. A value Chain on food Products from Small 28. Line sowing technology for millets.

Millets of Bastar region of Chhattisgarh. 29. Stale seed bed preparation.

10. A Value Chain Model for Bioethanol 30. Mechanizing the sweet sorghum production for
Production from Sweet Sorghum in Rainfed higher productivity and profitability.
Areas Through Collective Action and
Partnership.

Horticulture

11. A Value Chain in Coconut. 30. Improved coconut production technology.

12. Protected Cultivation of High Value 31. Standardization of fertigation scheduling for Gerbera
Vegetables and Cut Flowers- A Value under protected conditions.
Chain Approach.

32. Production technology of parthenocarpic cucumber for
zero energy naturally ventilated green house.

33. Production technology of coloured capsicum for
naturally ventilated green house.

34. Production technology of tomato for zero
energy naturally ventilated green house.

35. Production technology for cultivation of tomato under
Insect-proof net house.

36. Technology for off-season production of
chrysanthemum under naturally ventilated
greenhouses for semi-arid conditions.

37. Photo period regulation of chrysanthemum (during
summer) under semi-climate controlled greenhouse.

13. Tomato Processing Prioritizations for 38. Improved integrated pest management technology
Global Competence. in tomato.

39. Improved integrated nutrient management in tomato.

40. Polythene mulching in tomato.

14. A Value Chain in Major Seed Spices for 41. Production of quality seed (of seed spices) through
Domestic and Export Promotion. seed village concept with seed treatment.

42. Drip irrigation technology for water management in
spices.

43. Organic farming of spices.

44. Modified seed cum fertilizer drill for sowing of seed
spices.

45. Wheel hoe for seed spices.

46. Modified thresher for threshing of cumin and fennel crop.

47. Walk in type reaper for harvesting of drill seed crop.

48. Hand operated seed drill.

15. A Value Chain on Kashmir Saffron. 49. Integrated nutrient management module for higher
saffron yield under mono /intercropping farming system.

50. Management schedule for rodent control in saffron.

51. Corm rots management in saffron.

52. Mechanization in cultivation of saffron.

53. Improved management of saffron weeds.

Sl. No. Sub-project Title Name of Technology
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16. A Value Chain on Mango and Guava for 54. Improved high density production technology for
Domestic and Export Market. guava.

55. Improvement of fruit quality, better fruit set through
foliar spray of urea phosphate in guava.

56. Improvement of fruit quality, better fruit set through
foliar spray of sorbitol in mango

57. Integrated pest and disease management -
Management of fruit fly in mango.

58. Integrated pest and disease management -
Management of fruit fly in guava.

59. Soil application of Azatobactor and Pseudomonas for
the control of guava wilt which is a serious problem in
Gujarat.

60. Improved high density production technology for
mango.

17. A Value Chain for Coconut Fibre and 61. Flexible rubber composite with coconut pith, viz.,
its by-products. minor machine parts.

62. Mechanical characterization of husk and modified
energy efficient disintegrator and defibreing machine.

18. A Value Chain on Value Added Products 63. Multinutrient Prosopis feed block for cattle.

Derived from Prosopis juliflora. 64. Prosopis juliflora seed gum - An alternative source of
guar gum.

65. Densification of Prosopis juliflora pods through
hydraulic press for better storage and easy transport
by reduction of volume.

19. Value Chain on Potato and Potato Products. 66. Agro-technique for production of potato mini tubers
under net house.

67. Development of diagnostic kit for virus testing in potato.

20. A Value Chain on Ginger and Ginger Products. 68. Portable cool chamber for seed ginger storage.

69. Improved package of practice for ginger cultivation in
Orissa.

21. A Value Chain on Banana Pseudostem for 70. Banana scutching waste based vermicompost.

Fibre and Other Value Added Products. 71. Banana pseudostem sap as liquid fertilizer and
nutrient spray.

72. Banana sap as a nutrient spray.

22. Bio-Pesticide Mediated Value Chain for 73. Bio-pesticide formulation from Eupatorium
Clean Vegetables. adenophorum.

23. A Value Chain on Flowers for Domestic 74. Precision production technology for marigold (Tagetes
and Export Markets. erecta L.).

75. Precision production technology for jasmine.

76. Precision production technology for carnation.

77. Technology for precision farming in gundumalli
(Jasminum sambac Ait.).

78. Enhancement of xanthophyll content in African
marigold (Tagetes erecta) through micronutrients
application.

79. Foliar application of bio-stimulants to enhance the
xanthophyll content in African marigold.

80. Development of eco-friendly techniques to manage
gall midge. (Contarinia maculipennis) in jasmine.

Sl. No. Sub-project Title Name of Technology
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81. Eco-friendly methods to manage leaf spot (Cercospora
jasminicola) in jasmine. (Jasminum sambac).

82. Development of eco-friendly techniques to manage
thrips (Thrips tabaci) in African marigold.

83. Development of eco-friendly techniques to manage red
spider mite (Tetranychyus urticae) in African marigold.

84. Eco-friendly methods to manage Alternaria leaf spot in
African marigold.

85. Eco-friendly methods to manage Septoria leaf spot in
African marigold.

86. Improved fumigation techniques for protected carnation
cultivation.

87. Management of calyx splitting in carnation (Dianthus
caryophyllus).

24. A value chain on enhanced productivity 88. Development of module for bacterial blight disease
and profitability of pomegranate. (BBD) management.

Animal Sciences

25. A Value Chain for Clean Meat Production 89. Complete feed  utilizing agricultural by products
 from Sheep. for lambs.

90. Technologies for establishment of Sheep farms.

26. A Value Chain on Novelty Pork Products 91. Designing and fabrication of low-cost refrigerated meat
under Organized Pig Farming System. transport vehicle.

92. Low-cost pig ration by incorporating locally available
feed ingredients for better economic return.

93. Artificial insemination technique.

94. EM Technology on application of Lactobacillus
acidophilus for mitigation of mal odour from the pig sties.

27. A Value Chain on Enhanced Productivity 95. Dyeing of pashmina wool with vegetable soup.

and Profitability of Pashmina Fibre. 96. Feed blocks and urea molasses mineral blocks for
pashmina goats.

97. Identification of animal fibres with DNA isolation
technology.

98. Improvisation/ modification in dehairing machine.

99. Improvisation of traditional loom.

100. Use of PVA as carrier fibre.

28. A Milk Value Chain for the 101. Modified milking machine.

Un-organized Sector. 102. Smart curd incubator.

103. Modified basket centrifuge.

104. Oxo bio degradable sachets and cups.

105. Biofevita.

Fisheries

29. A Value Chain on Oceanic Tuna Fisheries 106. Tuna winch for Lakshadweep Islands.

in Lakshadweep Sea. 107. Inactivation of Escherichia coli 0157 in yellow
fin tuna (Thunnus albacares) homogenate using
pulsed light technology.

108. Inactivation of Staphylococcus aureus ATCC 6538 in
yellow fin Tuna (Thunnus albacares) homogenate
using pulsed light technology.

109. Modification of Pablo boats for tuna long lining.

Sl. No. Sub-project Title Name of Technology
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30. Utilization Strategy for Oceanic Squids 110. Mini purse seine for oceanic squid using
in Arabian Sea: A Value Chain Approach. single boat.

31. A Value Chain on Murrel Production 111. Improved technology for murrel seed production.
in Tamil Nadu and Orissa.

112. Pelleted Feed for Murrels with herbs and probiotics.

113. Disease management in Murrel using herb formulation.

32. A Value Chain on Production and Value 114. Health management- Wound healing in Channa striatus
Addition in Indian Major Carps and Prawns.

115. Farmers level rapid diagnostic kits for detection of
white muscle disease virus (WMDV) in fresh water
prawn M. rosenbergei and A. hydrophila in carps.

116. Production of bioactive peptides from meat of
Indian major carps.

33. Export Oriented Marine Value Chain for 117. Wet feed and feeding protocol for developing
Farmed-Seafood Production Using Cobia  cobia broodstock
(Rachycentron candum) through 118. Treatment protocols for Vibriosis and Paraptelus
Rural Entrepreneurship. parasite infection.

119. Broodstock development, breeding and seed
production of cobia.

120. Controlled breeding of cobia (Rachycentron canadum).

121. Captive land based broodstock development of Cobia
(Rachycentron canadum).

122. Farming technology for cobia.

34. Responsible Harvesting and Utilization of 123. Fuel efficient propeller designs for ring
Selected Small Pelagics and Fresh Water seine fishery.
Fishes: A Value Chain Approach. 124. Reservoir specific FRP crafts for fishing.

125. Optimized ring seine unit.

126. Species specific gill nets for reservoir fishing.

127. Fuel efficient propeller designs for dol net fishery.

128. Construction of scientifically designed ring seine boats.

35. A Value Chain on Fish Production on 129. An innovative integrated approach for reclamation of low
Fragile Agricultural Lands and Un-utilized productive salt affected sugarcane fields through
Agro-aquatic Resources in Konkan aquaculture and sub-surface drainage (SSD) system.
Region of Maharashtra. 130. Carp seed production in salt affected sugarcane fields.

Sl. No. Sub-project Title Name of Technology

❏❏❏❏❏
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Annexure 8

List of processing technologies of component-2

Sl. No. Sub-project Title Name of Technology

Agriculture

1. A Value Chain on Lac and Lac Based Products 1. Recovery of lac dye of improved quality.
for Domestic and Export Markets. 2. Improved bleaching agent for better quality of

bleached lac.
3. Improved process for increase in yield of aleuritic acid.

2. A Value Chain on Wild Honey Bee. 4. Value added honey- Amla products.

3. A Value Chain in Natural Dyes. 5. Development of eco-Holi powders.
6. Butea monosperma flower dye on cotton and silk

textiles.
7. Terminalia arjuna bark dye on cotton and silk textiles.
8. Tagetes erecta (marigold) dye on cotton and silk textiles.
9. Bixa orellana (Annatto) dye on cotton and silk textiles.
10. Development of reference shades for different yarns

dyed in different natural dyes with different mordants.

4. A Value Chain on Value Added Products 11. Shade card to match the précised point for roasting of
Derived from Prosopis juliflora. Prosopis juliflora pod powder for preparation of coffee.

12. Identification of the antioxidant compound from Prosopis
juliflora wood.

13. Cheaper concentrate ration.
14. Prosopis juliflora based juli Syrup, and pod based fine

flour and fibre.
15. Prosopis coffee (juli coffee).
16. Isolation of edible protein from Prosopis juliflora seed.

5. A Value Chain on Linseed: Processing and 17. Enriched feed mix (EFM).
Value Addition for Profitability. 18. Recovery of lignan from linseed cake.

19. Omega-3 chicken production.
20. Omega-3 egg production.

6. A Value Chain on Castor and its Industrial 21. Post-harvest handling and processing technology to
Products. reduce losses and to improve the quality of seed material

for processing industry.

7. A Value Chain on Enrichment and 22. Process for multigrain millet pasta.
Popularization of Potential Food Grains for 23. Process for foxtail millet dosa mix.
Neutraceutical Benefits. 24. Diabetic mix.

25. Sports food mix.
26. Little millet instant vermicelli.
27. Little millet cookies.
28. Little millet ready to eat flakes.
29. Foxtail millet khakara.

8. Creation of Demand for Millet Foods 30. Process for Protein rich sorghum snacks, multigrain roti.
Through PCS Value-Chain. 31. Process for ready-to-eat extruded snack.

32. Process for pure sorghum biscuits.

9. A Value Chain Model for Bioethanol Production 33. Production of food grade syrup and its use in food
from Sweet Sorghum in Rainfed Areas industry.
Through Collective Action and Partnership.
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Sl. No. Sub-project Title Name of Technology

10. Value Chain on Commercialization of Maize 34. Complete feed block using maize and maize by products.
Products. 35. Total mixed ration (TMR) using maize spent cobs for

sheep.
36. Process for maize cheese balls.
37. Process for maize noodles and vermicelli.

11. A value Chain on food Products from Small 38. Process for multigrain flour /composite flour.
Millets of Bastar region of Chhattisgarh. 39. Process for malting - Weaning food.

40. Kodo milling to get kodo rice.

Horticulture

12. A Value Chain for Kokum, Karonda, Jamun 41. Extraction of oil (butter) from kokum seed.
and Jackfruit. 42. Process for making wine from ripe karonda and

jamun fruits.
43. Development of Kokum Liquid Concentrate Unit.
44. Development of Jackfruit Cutter and Dresser.
45. Improved process for making of kokum syrup.
46. Improved process for making of kokum agal.
47. Improved process for making of kokum Amsul.

13. A Value Chain in Coconut. 48. Refinement of technology for vinegar from
coconut water.

49. Lemon juice blended mature coconut water beverage.
50. Virgin coconut oil meal porridge.
51. Virgin coconut oil meal compressed bar.
52. Tender coconut jam and marmalade.
53. Virgin coconut meal based sweets.
54. Appropriate technology for community level production of

charcoal and activated carbon from coconut shell.
55. Standardization of the protocol for the production of

virgin coconut oil.
56. Production of sweet coconut chips.
57. Tender coconut beverage with suspended kernels.
58. Development of virgin coconut meal biscuit.

14. Protected Cultivation of High Value Vegetables 59. Processing technology of coloured capsicum to make
and Cut Flowers- A Value Chain Approach.  novel and antioxidant rich capsicum salsa.

15. A Value Chain in Major Seed Spices for 60. Mobile Seed Processing Unit for cleaning and grading of
Domestic and Export Promotion. cumin & fennel crops at farmers field.

61. Cryogenic grinding technology for seed spices.
62. Shade drying structure for retaining of green colour of

fennel.
63. Drying of fenugreek green pod for vegetable purpose.

16. A Value Chain on Cashew for Domestic and 64. Polymerized compound from residol.
Export Market. 65. Bioremediation of cashew nut shell liquid (CNSL).

66. Polymerized compound from CNSL.
67. Reinforcement of polymerized residol with fibbers like

cotton, coconut husk fibre, jute fibre, production of
anacardic acid from cashew shell.

68. Production of cellulase from cashew shell.
69. Production of Pectinase from cashew nut shell.
70. Production of Tannase from cashew nut shell.
71. Low-cost method for the extraction of Anacardic acid

from cashew nut shell.
72. Development of new processing technology for cashew

cutting and peeling.
73. Establishment of high performance cashew processing

system.
74. Nanocellulose from cashew by products.
75. New non-thermal technology for cutting and peeling of

raw cashew nut.
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Sl. No. Sub-project Title Name of Technology

76. New thermal technology for cutting and peeling of raw
cashew nut.

77. Development of mechanical peeler.

17. A Value Chain on Kashmir Saffron. 78. Post-harvest handing of saffron for high saffron quality.
79. A new method for detection of genuine saffron.

18. A Value Chain on Aloe Vera Processing. 80. Development of aloe vera based fruit drinks (aloe – amla,
aloe – mango, aloe – pineapple, aloe – jamun) and jellies
(aloe – mango and aloe – pineapple).

81. Vacuum dried aloe vera gel powder.
82. Foam mat dried aloe vera gel powder.
83. Development of multichannel aloe vera gel filleting

machine.

19. A Value Chain on Seabuckthorn 84. Process for seabuckthorn juice on a commercial scale.
(Hippophae L.). 85. Development of animal and poultry feed products from

seabuckthorn waste.
86. Development of seabuckthorn food products.
87. Process for preparation of seabuckthorn tea.
88. Seabuckthorn oil preparation for treatment of

gastric ulcer.

20. A Value Chain for Cotton Fibre, Seed and 89. Enzymatic pre-treatment to cotton seed kernel for
Stalks: An Innovation for Higher Economic enhanced oil recovery.
Returns to Farmers and Allied Stakeholders.  90. Preparation of shirts from composite fabrics.

21. A Value Chain for Coconut Fibre and its 91. Geotextiles of composite structure.
By-products: Manufacture of Diversified 92. Automated flyer spinning machine.
Products of Higher Value and Better 93. Development for composite-structured fabric to be used
Marketability to Enhance the Economic as reinforcement material for making rubberized
Returns of Farmers. conveyor belt.

22. A Value Chain on Ginger and Ginger Products. 94. Development of ginger washer.
95. Development of Ginger Peeler.
96. Ginger extract standardized to > 20% w/w total gingerols

as a water soluble powder.
97. Ginger extract standardized to > 30% w/w total gingerols

as a free flowing powder.

23. A Value Chain on Production of Food-Grade 98. Production of anthocyanin enriched guava and lemon
Neutraceuticals for Use as Natural nectar (RTS) and mango pana.
Antioxidants and Food Colorants.  99. Anthocyanin concentrates from black carrot and jamun.

100. Chilli oleoresins.
101. Capsanthin concentrate.
102. Capsaicinoid concentrate.
103. Lycopene concentrate from tomato.
104. Steviol glycoside concentrate from Stevia

rebaudiana leaves.
105. Anthocyanin rich grape beverage.
106. Anthocyanin rich aonla flakes.
107. Anthocyanin and lycopene rich dairy products.
108. Neutraceutical enriched vegetable RTS.
109. Carotenoid enriched capsitom (Fusion product of

tomato & capsicum).
110. Neutraceutical rich bread/ cake/ biscuits.

24. A Value Chain on Enhanced Productivity and 111.  Aril separation cum juice concentration machine.
Profitability of Pomegranate. 112. Process for pomegranate wine.

25. A Value Chain on Banana Pseudostem for 113. Extraction of banana fibre.
Fibre and Other Value Added Products. 114. Candy from central core of banana pseudostem.

115. Process for scutching waste-based vermicompost.
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Sl. No. Sub-project Title Name of Technology

Animal Sciences

26. A Value Chain for Clean Meat Production 116. Complete technologies for establishment of small
from Sheep. ruminant slaughter house.

27. A Value Chain on Novelty Pork Products Under 117. Development of a sausage filler with superior filling
Organized Pig Farming System. capacity with pneumatic foot paddle controlled system.

118. Designed and developed a meat cutter/bowl chopper for
meat chopping and making meat emulsion.

119. Refinement of technologies for production of cooked and
smoked pork sausage with fermented bamboo shoot.

120. Process for breakfast sausage.
121. Improved process for pork kharika.
122. Process for pork pickle with fermented bamboo shoot

and bhootjalakia.

28. A Value Chain on Enhanced Productivity 123. Modification/ improvisation of traditional charkha.
and Profitability of Pashmina Fibre. 124. Identification of cashmere (pashmina) fibre from

processed textile products by PCR-based technique.

29. A Value Chain on Composite Dairy Foods 125. Whey jaljeera beverage.
with Enhanced Health Attributes. 126. Technology of bajra lassi.

127. Whey protein enriched iron fortified bajra biscuits.
128. Barley based biscuits.
129. Whey protein enriched bajra snacks.
130. Whey skim milk- millet based complementary food.
131. Whey mango beverage.
132. Whey protein enriched millet based ‘Nutrimix’.
133. Whey sports beverage.
134. Ready-to-cook barley based vermicelli (kheer) mix.
135. Pearl-millet based fermented composite yoghurt.
136. Instant upma dry mix.
137. Pearl millet based halwa dry mix.

Fisheries

30. A Value Chain on High Value Shellfish from 138. Ready to serve products developed under products
Mariculture Systems. name ‘’Muzuris’’.

139. Depuration display unit (DDU) for live oyster trade in
high-end restaurants.

140. Depuration process for depurating oysters on a
large scale.

141. Technology for an automated heat shucking of oyster.
142. Oyster nectar utilization technology.

31. A Value Chain on Oceanic Tuna Fisheries in 143. Fish based pet food.
Lakshadweep Sea. 144. Modification of Pablo boats for Tuna long lining.

145. Process for tuna kure.
146. Process for smoked masmin flakes.
147. Process for masmin powder.
148. Process for smoked tuna in oil.
149. Process for silo feed.
150. Process for pig feed.
151. Process for gelatin from tuna skin.
152. Improved method of masmin production.

32. Utilization Strategy for Oceanic Squids in 153. Oceanic squid meat strips in squid ink sauce,  in
Arabian Sea: A Value Chain Approach. retortable pouch and TFS cans.

33. A Value Chain on Murrel Production in 154. Murrel fish gelatin.
Tamil Nadu and Orissa

34. A Value Chain on Production and Value 155. Gelatin production from the skin of Indian major carps.
Addition in Indian Major Carps and Prawns.
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Sl. No. Sub-project Title Name of Technology

35. Export Oriented Marine Value Chain for 156. Process for cook chilled cobia fish curry.
Farmed-Seafood Production Using Cobia 157. Process for retort pouch cobia fish curry.
(Rachycentron candum) Through Rural 158. Fresh/Tray packaging of cobia fillets / steaks
Entrepreneurship. 159. Vacuum and modified atmospheric packaged

products of cobia.
160. Collagen from cobia processing works.
161. Process for leather from cobia skin.

36. Responsible Harvesting and Utilization of 162. Power operated laminating machine for Bombay duck
Selected Small Pelagics and Fresh Water processing.
Fishes: A Value Chain Approach. 163. Meat bone separator.

164. Ready-to-cook products (26).
165. Hygienic bulk drying system for Bombay duck.
166. Production of PUFA enriched chicken egg & meat through

PUFA incorporated poultry feed.
167. Breaded and battered products from fish.
168. Sweet products from fish.
169. Value-added products from freshwater fishes.
170. Dry fish based value added products.
171. Baked and ready to eat products from fish.
172. Extruded fish product.
173. Omega 3 enriched chicken meat.
174. Omega-3 enriched chicken egg.

❏❏❏❏❏
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Annexure 10

List of sub-projects under component-3

Sl. No. Sub-project Title Consortium Leader Target Districts

Sub-Component 3.1: Animal Husbandry

1 Development of Sustainable Livestock Guru Angad Dev University of Veterinary and Hoshiarpur
Farming System for Livelihood Security in  Animal Sciences (GADVASU),
Hoshiarpur District of Punjab.  Ludhiana.

2. Goat Husbandry Based Integrated Approach Central Institute for Research on Goats (CIRG), Mahoba and
for Livelihood Security in Disadvantaged  Makhdoom, Mathura, Uttar Pradesh. Hamirpur
Districts of Bundelkhand Region.

3. Holistic Approach for Improving Livelihood Indian Veterinary Research Institute (IVRI), Barabanki and
Security through Livestock Based Farming Izatnagar, Uttar Pradesh. Raebareli
System in Barabanki and Rae Bareli Districts
of Uttar Pradesh.

4. Sustainable rural livelihood security through Maharashtra Animal Science & Fishery Science Hingoli and
integrated approach in Hingoli and University (MAFSU), Nagpur, Nanded
Nanded districts of Maharashtra.  Maharashtra.

Sub-Component 3.2: Coastal and Flood Zone Areas

5. Farming Systems for Livelihood Security of Annamalai University, Annamalai Nagar, Cuddalore,
Small and Marginal Farmers in Selected Tamil Nadu. Nagapattinam,
Disadvantaged Districts of Tamil Nadu. Villupuram and

Thiruvannamalai

6. Live with the Flood - An Approach for Action for Food Production, Guwahati Unit Dhemaji
Sustainable Livelihood Security in District (HQ: AFPRO, New Delhi).
Dhemaji, Assam.

Sub-Component 3.3: Fisheries

7. Sustainable Livelihood Improvement through Central Institute of Freshwater Aquaculture Mayurbhanj,
Integrated Freshwater Aquaculture,  (CIFA), Bhubaneswar, Orissa. Keonjhar and
Horticulture and Livestock Development Sambalpur
in Mayurbhanj, Keonjhar and Sambalpur
Districts of Orissa.

Sub-Component 3.4: Himalayan Ecosystem

8. Enhancement of Livelihood Security through Vivekanand Parvatiya Krishi Anusandhan Kupwara and
Sustainable Farming Systems and Related Sansthan (VPKAS), Almora, Uttarakhand. Doda (J&K),
Farm Enterprises in North-West Himalaya. Chamba (H.P), and

Tehri-Garhwal and
Champawat
(Uttarakhand)

9. Livelihood Improvement and Empowerment ICAR Research Complex for NEH Region, Mon, Siaha,
of Rural Poor through Sustainable Farming Barapani, Meghalaya. South Garo
Systems in North East India. Hills, Upper

Subansuri,
North Sikkim,
Dhalai, and
Tamenlong
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Sl. No. Sub-project Title Consortium Leader Target Districts

Sub-Component 3.5: Improvement of Degraded Areas

10. Improving Livelihood Quality in Salt-Affected Rajendra Agricultural University (RAU), Muzaffarpur
Watersheds of Muzaffarpur and Sheohar Samastipur, Bihar. and Sheohar
Districts of Bihar.

Sub-Component 3.6: Rainfed Areas

11. A Comprehensive, Multi-Enterprise Project Kerala Agricultural University (KAU), Wayanad
for Addressing the Agrarian Crisis of Thrissur, Kerala.
Wayanad District of Kerala.

12. Achieving Improved Livelihood Security Chaudhary Charan Singh Mewat
through Resource Conservation and Haryana Agricultural University (CCSHAU),
Diversified Farming Systems Approach Hisar, Haryana.
in Mewat.

13. Developing Sustainable Farming System Birsa Agricultural University (BAU), Dumka and
Models for Prioritized Micro Watersheds in Ranchi, Jharkhand. Jamtara
Rainfed Areas in Jharkhand.

14. Livelihood promotion through Integrated Assam Agricultural University (AAU), Lakhimpur,
Farming system in Assam. Jorhat, Assam. Kokrajhar and

Karbi Anglong

15. Ensuring Livelihood Security through Institute of Agricultural sciences, Banaras Hindu Mirzapur and
Sustainable Farming System and Related University (BHU), Varanasi, Uttar Pradesh. Sonbhadra
Enterprises in SC/Tribal Dominated
Population of Mirzapur and Sonbhadra
Districts in Vindhyan Region.

16. Improvement in Livelihood Security of Rural Chandra Shekar Azad University of Agriculture Hardoi and
People Living in Disadvantaged Districts of & Technology (CSAUA&T), Kanpur, Fatehpur
 U.P. through Diversification in Agriculture. Uttar Pradesh.

17. Improving Rural Livelihood Security through Indira Gandhi Krishi Vishwavidyalaya (IGKV), Bastar, Kanker and
Sustainable Integrated Farming System Raipur, Chhattisgarh. Narayanpur
Model and Allied Enterprises in Bastar Region
of Chhattisgarh.

18. Integrated Farming System (IFS) for Gramin Vikas Trust (GVT), Ranchi, Sahibganj and
Enhancing Sustainable Rural Livelihood Jharkhand. Pakur
Security in Sahibganj and Pakur Districts
of Jharkhand.

19. Integrated Farming System for Sustainable Rajmata Vijayaraje Scindia Krishi Vishwa Jhabua and
Rural Livelihoods in Undulating and Rainfed Vidyalaya (RVSKVV), Gwalior, Dhar
Areas of Jhabua and Dhar Districts of  Madhya Pradesh.
Madhya Pradesh.

20. Integrated Farming System Modules to Jawaharlal Nehru Krishi Vishwavidyalaya Chhatarpur,
Ensure Sustainable Livelihood Security  (JNKVV), Jabalpur, Madhya Pradesh. Tikamgarh,
for the Peasants of Disadvantaged Districts Betul, and
of Madhya Pradesh. Mandla

21. Integrated Project for Research on Sardarkrushinagar Dantiwada Banaskantha,
Development Process and Sustainability Agricultural University (SDAU), Dahod and
of Livelihood in Disadvantaged Districts of Sardarkrushinagar, Gujarat. Dangs
Gujarat State.

22. Land Use Planning for Rural Livelihood National Bureau of Soil Survey & Land Use Aurangabad,
Security in Aurangabad, Dhule and Planning (NBSS&LUP), Nagpur, Maharashtra. Dhule and
Gondia Districts Maharashtra. Gondia

23. Livelihood and Nutritional Security of Tribal Maharana Pratap University of Agriculture & Udaipur,
Dominated Rural Areas through Integrated Technology (MPUAT), Udaipur, Rajasthan. Banswara,
Farming System Models. Dungarpur,

and Sirohi
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24. Livelihood Security of Rural Poor in University of Agricultural Sciences (UAS), Chitradurga
Disadvantaged Chitradurga District of Bangalore, Karnataka.
Karnataka through Integrated Farming
Systems Approach.

25. Nutrition, Livelihood Security through University of Agricultural Sciences (UAS), Bidar
Resource and Enterprise Management in Raichur, Karnataka.
Bidar District.

26. Promote Sustainable Livelihoods of Small Bharti Samruddhi Finance Ltd. (BASIX), Nawada and
and Marginal Farmers with a Focus on  Patna, Bihar. Purnea
Women Empowerment in Nawada and
Purnea District of Bihar.

27. Sustainable Farming System to Enhance Bidhan Chandra Krishi Viswavidyalaya (BCKV), Purulia,
and Ensure Livelihood Security of Poor Nadia, West Bengal. Bankura and
in Purulia, Bankura and West Midnapore West Midnapore
Districts of West Bengal.

28. Sustainable Livelihood Improvement through ICAR Research Complex for Eastern Region, Munger, Vaishali,
Need Based Integrated Farming System Patna, Bihar. Darbhanga, and
Models in Disadvantaged Districts of Bihar. Samastipur

29. Sustainable Rural Livelihood and Food Orissa University of Agriculture and Technology Kandhamal,
Security to Rainfed Farmers of Orissa. (OUAT), Bhubaneshwar, Orissa. Kalahandi and

Dhenkanal

30. Sustainable Rural Livelihood Empowerment Uttar Banga Krishi Viswavidyalaya (UBKV), Uttar & Dakshin
Project for Northern Disadvantaged Districts Pundibari, West Bengal. Dinajpur, Malda and
of West Bengal. Murshidabad

31. Sustainable Rural Livelihood Security in Bharatiya Agro Industries Foundation (BAIF) Yeotmal,
Backward Districts of Maharashtra. Development Research Foundation, Pune, Gadchiroli,

Maharashtra. Chandrapur,
Nandurbar, and
Ahmednagar

32. Sustainable Rural Livelihoods through Central Research Institute for Dryland Adilabad,
Enhanced Farming System Productivity Agriculture (CRIDA), Hyderabad, Anantapur,
and Efficient Support Systems in Andhra Pradesh. Kadapa,
Rainfed Areas. Khammam,

Mahbubnagar,
Nalgonda,
Rangareddy,
and Warangal

33. Up-scaling & Improving Livelihood of Agricultural Finance Corporation Ltd., Godda
Forest Based and Forest Fringe Godda Unit (HQ: AFC, Mumbai).
Communities through Enhanced Farming
System Productivity and Efficient Support
Systems in Godda District of Jharkhand.

Global Environment Facility (GEF)

34. Harmonizing Biodiversity Conservation and National Bureau of Plant Genetic Resources Udaipur,
Agricultural Intensification through Integration (NBPGR), New Delhi. Adilabad and
of Plant, Animal and Fish Genetic Resources Chamba
for Livelihood Security in Fragile Ecosystems.

35. Strategies for Sustainable Management of Central Soil Salinity Research Institute (CSSRI), North &
Degraded Coastal Land and Water for Research Station, Canning Town,  West Bengal. South 24
Enhancing Livelihood Security of the Parganas,
Farming Communities. N & M  Andaman

and South
Andaman

36. Strategies to Enhance Adaptive Capacity to Indian Agricultural Research Institute (IARI), Dhar, Mewat,
Climate Change in Vulnerable Regions. New Delhi. Raigarh, and

Ganjam

Sl. No. Sub-project Title Consortium Leader Target Districts
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Annexure 11

Status of sustainability fund generated

under component-3

Sl. No. Lead Centre Amount (` in lakhs)
 (up to March 31, 2014)

1. MPUAT, Udaipur 339.79

2. CRIDA, Hyderabad   41.00

3. BAIF, Pune   92.00

4. AFPRO, Guwahati    7.20

5. Annamalai University, Annamalainagar   13.00

6. VPKAS, Almora   12.91

7. BCKV, Kalyani   11.19

8. SDAU, Sardar Krushinagar    6.00

9. UAS, Raichur   17.13

10. CSAUAT, Kanpur    2.25

11. OUAT, Bhubaneswar   10.66

12. GADVASU, Ludhiana    8.28

13. RVSKVV, Gwalior    2.21

14. GVT, Ranchi    4.16

15. MAFSU, Nagpur   10.15

16. AAU, Jorhat    4.90

17. NBSSLUP, Nagpur    8.57

18. ICAR RC for ER, Patna    13.3

19. UAS, Bangalore  11.00

20. ICAR RC for NEH Region, Barapani   1.00

21. UBKV, Coochbehar   3.67

22. KAU, RRS, Wayanad 29.00

23. BASIX, Patna  2.90

24. IVRI, Izatnagar  3.84

25. IGKV, Raipur  0.40

26. JNKVV, Jabalpur  2.46

27. BHU, Varanasi 51.39

28. AFC, Godda  6.03

29. BAU, Ranchi 10.37

30. RAU, Pusa  1.62

31. CIRG, Mathura  5.44

32. CCS HAU, Hisar  1.47

33. CIFA, Bhubaneswar 15.74

Total 751.03

❏❏❏❏❏
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Annexure 12

List of sub-projects under component-4

Sl. No. Sub-project Title Consortium Leader

Sub-Component 4.1: Animal Nutrition and Diseases

1. Bovine Mastitis: Unraveling Molecular Details of Host-Microbe Project Directorate on Animal Disease
Interaction and Development of Molecular Diagnostic Methods. Monitoring and Surveillance (PDADMAS),

Bangalore, Karnataka.

2. Identification of Oncolytic Viral Genes and Development of Tumour Indian Veterinary Research Institute (IVRI),
Targeted Nano-Delivery Vehicle for Cancer Therapy in Bovines.  Izatnagar, Uttar Pradesh.

3. Manipulation of the Rumen Ecosystem through Modified Rumen National Institute of Animal Nutrition &
Microbes Encoding Novel Fibrolytic Enzymes Using Nucleic Acid Physiology (NIANP), Bangalore, Karnataka.
Based Technologies for the Improved Utilization of Crop Residues.

4. Rumen Microbial Diversity in Domesticated and Wild Ruminants and Indian Veterinary Research Institute (IVRI),
Impact of Additives on Methanogenesis and Utilization of Poor Izatnagar, Uttar Pradesh.
Quality Fibrous Feeds.

5. Serological Diversity and Molecular Characterization of Sher-e-Kashmir University of Agricultural
Dichelobacter Nodosus and Development of Vaccine Against Sciences & Technology (SKUAST)-K,
Virulant Footrot.  Srinagar, Jammu & Kashmir.

6. Study of Herbal Acaricides as Means to Overcome the Development Indian Veterinary Research Institute (IVRI),
of Resistance in Ticks to Conventional Acaricides.  Izatnagar, Uttar Pradesh.

7. Toll-like Receptors in Farm Animals-Evolutionary Lineages and Tamil Nadu Veterinary & Animal Sciences
Application in Disease Resistance.  University (TANUVAS), Madras Veterinary

College, Chennai, Tamil Nadu.

8. Toll-like Receptors in Phylogenetically Divergent Fish Species- Central Institute of Freshwater Aquaculture
Their Contribution in Modulating the Innate Immunity.  (CIFA), Bhubaneswar, Orissa.

Sub-Component 4.2: Animal Reproduction

9. Analysis of Mammary Gland Transcriptome and Proteome during National Dairy Research Institute (NDRI),
Lactation and Involution in Indigenous Cattle and Buffalo for Karnal, Haryana.
Identification of Probable Mammary Biomarkers.

10. Characterisation and Differentiation of Embryonic and National Dairy Research Institute (NDRI),
Spermatogonial Stem Cells in Cattle and Buffaloes. Karnal, Haryana.

11. Developmental Potency of Parthenogenetic Goat Embryos. Indian Veterinary Research Institute (IVRI),
Izatnagar, Uttar Pradesh.

12. Elucidating the Physiological and Genomic Regulation Process of National Dairy Research Institute (NDRI),
Follicular Development, Oocyte Maturation and Embryogenesis Karnal, Haryana.
in Buffalo.

13. Genetic Basis of Inferior Sperm Quality and Fertility of Crossbred Project Directorate on Cattle (PDC), Meerut,
Bulls. Uttar Pradesh.

14. Molecular Basis of Capacitation Like Changes in the Assessment National Dairy Research Institute (NDRI),
and Prevention of Cryodamage during Cryopreservation of Karnal, Haryana.
Bovine Spermatozoa (Buffalo and Crossbred Bulls).

Sub-Component 4.3: Biosystematics and Biodiversity

15. Biosystematics of the Genera Vigna, Cucumis and Abelmoschus. National Bureau of Plant Genetic Resources
(NBPGR), New Delhi.

16. Diversity Analysis of Bacillus and Other Predominant Genera in National Bureau of Agriculturally Important
Extreme Environment and its Utilization in Agriculture. Micro Organisms (NBAIM), Maunath

Bhanjan, Uttar Pradesh.
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Sl. No. Sub-project Title Consortium Leader

17. Studies on Relationship Between Ecogeography of the National Botanical Research Institute (NBRI),
Chemotypic Variation of Nine Important but Highly Threatened Lucknow, Uttar Pradesh.
Medicinal Plant Species and Prospects of their Cultivation.

18. Studies on the Ecology and Taxonomy of Whitefly, Bemisia tabaci, Delhi University (DU), New Delhi.
in India, its Symbiosis with various Obligate and Facultative
Bacterial Symbionts.

19. Study of the Status and Nature of Variability in Freshwater Mangalore University, Mangalore, Karnataka.
Bivalves in the Western Ghats and Identification of Species
with Commercial Value.

20. To Understand the Nature of Diversity in Lac Insects of Kerria Indian Institute of Natural Resins and Gums
Spp. in India and the Nature of Insect X Host Interaction. (IINRG), Ranchi, Jharkhand.

21. Utilization of Weed Flora of Medicinal Value in some Important Andhra University, Visakhapatnam, Andhra
Cropping Systems of Andhra Pradesh. Pradesh.

Sub-Component 4.4: Biotechnology

22. Allele Mining Expression Profiling of Resistance and National Research Centre on Plant
Avirulence-Genes in Rice-Blast Pathosystem for Development Biotechnology (NRCPB), New Delhi.
of Race Non-Specific Disease Resistance.

23. Bioprospecting of Genes and Allele Mining for Abiotic Stress National Research Centre on Plant
Tolerance. Biotechnology (NRCPB), New Delhi.

24. Genomic Analysis of Cotton Boll and Fibre Development. International Centre for Genetic Engineering
and Biotechnology (ICGEB), New Delhi.

25. Development of Goat having Knocked Down Myostatin Gene Madhya Pradesh Pashu Chikitsa Vigyan
through RNA Interference Technology to Enhance the  Vishwa Vidyalaya (MPPCVVV), Jabalpur
Meat Production.  Madhya Pradesh.

26. Gene Silencing - A Strategy for Management of White Spot Centre for Cellular and Molecular Biology
Syndrome Virus (WSSV).  (CCMB), Hyderabad, Andhra Pradesh.

27. Identification of Quantitative Trait Loci for Milk Yield, Fat and Protein National Bureau of Animal Genetic
Percent in Buffaloes. Resources (NBAGR), Karnal, Haryana.

28. Molecular Tools for Exploitation of Heterosis Yield and Oil Quality Indian Institute of Technology (IIT),
in Sesame. Kharagpur, West Bengal.

29. Towards Development of a Single Cell C4 Photosynthetic Jawaharlal Nehru University (JNU),
System in Rice. New Delhi.

30. Unraveling Molecular Processes involved in Adventive National Research Centre on Plant
Polyembryony towards Genetic Engineering for Fixation of Heterosis. Biotechnology (NRCPB), New Delhi.

Sub-Component 4.5: Engineering, Sensors and Precision Agriculture

31. Bamboo as a Green Engineering Material in Rural Housing and Indian Institute of Technology (IIT), Delhi.
Agricultural Structures for Sustainable Economic Growth.

32. Design and Development of Rubber Dam for Watersheds. Indian Rubber Manufacturers Research
Association (IRMRA), Thane (West),
Mumbai, Maharashtra.

33. Development of Spectral Reflectance Methods and Low Punjab Agricultural University (PAU),
Cast Sensors for Real-Time Application of Variable Rate Inputs in Ludhiana, Punjab.
Precision Farming.

34. Development of Wireless Sensor Network for Animal Management. Indian Institute of Technology (IIT), Delhi.

35. Precision Farming Technologies based on Microprocessor and Central Institute of Agricultural Engineering
Decision Support Systems for Enhancing Input Application Efficiency (CIAE), Bhopal, Madhya Pradesh.
in Production Agriculture.

Sub-Component 4.6: Integrated Pest Management

36. Effect of Abiotic Stresses on the Natural Enemies of Crop Pests: National Bureau of Agriculturally Important
Trichogramma, Chrysoperla, Trichoderma and Pseudomonas, Insects (NBAII), Bangalore, Karnataka.
and Mechanism of Tolerance to these Stresses.
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37. Nature of Interactions among the Entomopathogenic Nematodes, Indian Agricultural Research Institute (IARI),
Bacterial Symbionts and the Insect Host. New Delhi.

38. Novel Strategies for Molecular Diagnosis of Plant Viruses. Indian Agricultural Research Institute (IARI),
New Delhi.

39. Potential of RNAi in Insect Pest Management: A Model in Silencing Indian Institute of Horticultural Research
Important Genes Specific to Tomato Fruit Borer, Helicoverpa  (IIHR), Bangalore, Karnataka.
armigera Hubner.

40. Research into Development of Decision Support Systems for Central Research Institute for Dryland
Insect Pests of Major Rice and Cotton Based Cropping Systems.  Agriculture (CRIDA), Hyderabad,

Andhra Pradesh.

41. Understanding Plant-Nematode Interactions using RNAi. Indian Institute of Technology (IIT), Kanpur,
Uttar Pradesh.

Sub-Component 4.7: Nano Science

42. Designing and Studying Mode of Action and Biosafety of Indian Statistical Institute (ISI), Kolkata,
Nanopesticides.  West Bengal.

43. Nano-technology for Enhanced Utilization of Native -Phosphorus Central Arid Zone Research Institute
by Plants and Higher Moisture Retention in Arid Soils.  (CAZRI), Jodhpur, Rajasthan.

44. Synthesis and Characterization of Nano-Cellulose and its Application Central Institute for Research on Cotton
in Biodegradable Polymer Composites to Enhance their Performance. Technology (CIRCOT), Mumbai, Maharashtra.

Sub-Component 4.8: NRM and Climate Change

45. Arsenic in Food-Chain: Cause, Effect and Mitigation. Bidhan Chandra Krishi Viswavidyalaya
(BCKV), Nadia, West Bengal.

46. Assessment of Quality and Resilience of Soils in Diverse Agro- Indian Institute of Soil Science (IISS), Bhopal,
Ecosystems. Madhya Pradesh.

47. Georeferenced Soil Information System for Land Use Planning and National Bureau of Soil Survey & Land
Monitoring Soil and Land Quality for Agriculture. Use Planning (NBSS&LUP), Nagpur,

Maharashtra.

48. Modeling the Performance of a few Major Cropping Systems in Orissa University of Agriculture and
Eastern India in the light of Projected Climate Change. Technology (OUAT), Bhubaneshwar, Orissa.

49. Soil Organic Carbon Dynamics vis-a-vis Anticipatory Climatic Central Rice Research Institute (CRRI),
Changes and Crop Adaptation Strategies. Cuttack, Orissa.

50. Understanding the Mechanism of Off-Season Flowering and Central Institute for Subtropical Horticulture
Fruiting in Mango under Different Environmental Conditions. (CISH), Lucknow, Uttar Pradesh.

51. Understanding the Mechanism of Variation in Status of a few Indian Institute of Soil Science (IISS), Bhopal,
Nutritionally Important Micronutrients in some Important Food Crops Madhya Pradesh.
and the Mechanism of Micronutrient Enrichment in Plant Parts.

Sub-Component 4.9: Post Harvest Technology and Value Addition

52. Detection and Mitigation of Dairy Pathogens and Detection of Indian Institute of Technology (IIT), Roorkee,
Adulterants using Chemical Biology. Uttarakhand.

53. Development of Biosensor and Micro-Techniques for Analysis of Birla Institute of Technology & Science
Pesticide Residues, Aflatoxin, Heavy Metals and Bacterial (BITS), Pilani, Goa Campus.
Contamination in Milk.

54. Development of Non-Destructive Systems for Evaluation of Central Institute of Post Harvest Engineering
Microbial and Physico-Chemical Quality Parameters of Mango. & Technology (CIPHET), Ludhiana, Punjab.

55. Novel Approaches for Production of Neutraceuticals from Milk National Dairy Research Institute (NDRI),
and Indian Herbs for Potential Use in Functional Dairy Foods. Karnal, Haryana.

56. Novel Biotechnological Processes for Production of High Guru Nanak Dev University (GNDU),
Value Products from Rice Straw and Bagasse.  Amritsar, Punjab.

57. Standardization of Selected Ethnic Fermented Foods and Indian Institute of Crop Processing
Beverages by Rationalization of Indigenous Knowledge. Technology (IICPT), Thanjavur, Tamil Nadu.

Sl. No. Sub-project Title Consortium Leader
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58. Studies on Cryogenic Grinding for Retention of Flavour and Medicinal Central Institute of Post Harvest Engineering
Properties of some Important Indian Species. & Technology (CIPHET), Ludhiana, Punjab.

59. Studies on High Pressure Processing (HPP) of High Value Perishable Indian Institute of Technology (IIT),
Commodities. Kharagpur, West Bengal.

Sub-Component 4.10: Social Science

60. Development of a Set of Alternative ICT Models based on a Study Media Lab Asia, New Delhi.
and Analysis of the Major ICT Initiatives in Agriculture in India to
meet the Information Need of the Indian Farmers.

61. Risk Assessment and Insurance Products for Agriculture. National Centre for Agricultural Economics
and Policy Research (NCAP), New Delhi.

Sl. No. Sub-project Title Consortium Leader

❏❏❏❏❏
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