


3. Custom Hiring Centre (CHC) for promotion of Climate Resilient Agriculture 102
4. Over the Plant (OTP) Manual Weeder for Row Crops 104
5. Manual Makhana Seed Grader 106
6. Peripatetic fish vending cart 108
7. Farm Machinery Hiring Calculator: a web Based tool 110
8. Solar Cabinet Dryer for Leafy Vegetables 112
9. Hybrid Solar Light-Pheromone Insect Trap 114
10. Mixed Para-Pheromone Fruit Fly Trap for Horticultural Crops 116
6. Socio-economic, Extension & Policy Measures
1. Climate Resilient Model Villages Developed at Gaya and Buxar districts of Bihar 119
2. Model for structural and functional analysis of Makhana value chain 121
3. Strengthening Export Potential of Farmer Producer Organizations (FPO) through
One District One Product (ODOP): A Conceptual Model 123
4. Seed based technology delivery model through Farmers Producer Organization
(FPO) 125
5. Flood Prone Area Identified as Fruit Hub in Bihar: A Policy Framework 127
6. Nutrigarden Model Addressing Anemia and Hypovitaminosis Challenges
of Eastern India 129
7. Policy Measures for Tenant farmers of Bihar 131
8. Socioeconomic status scale for farmers of Bihar and Jharkhand 133
9. Participatory Research Application for Year-Round Income and Agricultural
Sustainability (PRAYAS): A process model for empowering weaker sections 135
10. Process Model for Developing Zero Hunger & Zero Technology Gap Village 139
11. Conceptual Model for Evaluation of Carbon Credit Projects 141
12. Forecasting Kharif Rice Production and Rainfall Assessment in Bihar:
ARIMAX and Spatial Interpolation Models for Food Security in Easter India 143
13. Model-Based Resource Mapping and strategies for Rice Cultivars in Food
Prone Ecosystems 145
Chapter-2: Climate Resilient Rice varieties 148-158
Chapter-3: Improved varieties of Vegetables 160-186
Chapter-4: High Yielding varieties of Fruits 188-190

Chapter-5: Other Improved varieties (Chickpea, Makhana & Faba bean) 192-195



Innovative Millet-Based Climate Resilient Cropping
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Rakesh Kumar, JS Mishra, RS Pan, BP Bhatt, SMondal, K Saurabh, R Shinde
Background:

Change in climate impose for identification of an eco-friendly production system that is
more productive-cum-energy efficient & environmentally safer. Four-year study was
conducted (2016-2019) to diversify dominant rice-wheat system through climate resilient
cropping in eastern India. Ten diverse cropping system comprised of transplanted puddle
rice-wheat-mung, conventional till-direct seeded rice (CTDSR)-wheat-mung, soybean-
maize, CTDSR-mustard-urd, foxtail millet-lentil-fallow, pearl millet-chickpea-fallow,
finger millet-toria-fallow, sorghum (grain)-chickpea -fallow, maize cob—pigeon pea &
sorghum (fodder)-mustard-urd.
Description of the technology:

Ten millet based diverse cropping systems were evaluated for their adoption in eastern
India. Millet-based systems reduced input cost (43-69%) and sometimes doubled the
farmers’ income. Most productive cropping system in terms of system rice equivalent yield
(SREY) was noted with maize cob—pigeonpea (ZT) (22.3 t/ha) followed by sorghum fodder-
mustard (ZT)-urd bean (ZT) system (18.5 t/ha). In terms of economics, most profitable
cropping system was maize cob—pigeon pea (Rs.255272/ha) followed by sorghum fodder-
mustard—urd bean system (Rs.178059/ha). Millet-based system helps in reducing C-input
(172%) and improves energy ratio (61%) as compared to cereal-based production system.
Inclusion of millets in the existing production system improved energy productivity,
productivity, economic efficiency on diverse agro-ecological zone of eastern India.

Commercial potential:
The technology can be offered through consultancy services or outsourced to the State

Agricultural Department, Development agencies like Millets Mission, RKVY, NGOs, and
farmers’ groups.

Impact:
Under CRA Program (GoB), ICAR RCER Patna has developed 10-Climate Smart Village
(CSV) in Gaya (05) and Buxar (05) and covered more than 500 ha area with millet-based
production system during last three years in drought prone district of Bihar. Thus,
inclusion of millets in existing production system (rice-wheat) improved energy
productivity and system productivity inr diverse agro-ecological zone of eastern India.
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Millet-Based Climate Resilient Cropping System
Agro-ecoregions suitability:
Rainfed ecosystem of Eastern states
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