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Innovative Millet-Based Climate Resilient Cropping
System for Eastern India

Period of development: 2016 - 2020
Developers:

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.

(11)



safer and
cleaner
production
system

Millet-Based Climate Resilient Cropping System
Agro-ecoregions suitability:
Rainfed ecosystem of Eastern states
Reference:

Kumar Rakesh, Mishra JS, Mondal S, Meena RS, Sundaram PK, Bhatt BP, Pan RS, Lal R,
Saurabh K, Chandra N, Samal SK, Hans H, Raman RK. 2021. Designing an ecofriendly and
carbon-cum-energy efficient production system for the diverse agroecosystem of South
Asia. Energy 214:118860. https://doi.org/10.1016/j.energy.2020.118860
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