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Sustainable Intensification of Rice-Wheat Cropping System with Summer
Green-gram using Resource Technologies in Eastern India

Period of development: 2009 - 2023

Developers:

Rakesh Kumar, JS Mishra, BP Bhatt, S Mondal, SP Poonia, Rachana Dubey, Anup Das, RK
Malik

Background:

Lower profitability water productivity, declining soil health, high energy use, GHG
emission are the major issues in sustaining the productivity of the rice-wheat system in
eastern IGP. Resource conservation technologies (RCTs) comprising of the minimum soil
disturbance (ZT), permanent soil cover either by crop residue or cover crops, and crop
diversification of rice-wheat system with the inclusion of summer green-gram were
developed & validated. This technology has great potential for diversification of rice-wheat
system and enhancing the soil health and nutritional security of the region.

Description of the technology:

The system productivity of the innovative resource conservation-based rice-wheat-
greengram cropping system increased to 13-14 t/ha as against 8-9 t/ha from the
conventional rice-wheat system. This production system was highly remunerative (11%
higher net returns), energy-efficient system (required ~15% less energy input & gave ~25%
higher energy productivity) and reduced 8-10% global warming potential (reduced CH,
emission by more than 55%) than the existing practice. This system increased ~30% total
SOC and doubled earthworm populations in 0-15 cm soil layer over a decade compared to
existing practice

arran i

- -
g e gy

afrrtsbtuey !

1l and Rl e (R S
L | s
| s e st e T

o g m M it & ey pra—]

Resource Conservation Technologies adopted in 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.
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Impact:

The success of RCTs in Bihar led to a X 23.06 crore NABARD-funded project and a % 60 crore
Climate Resilient Agriculture Program (2019-24) by the Bihar government, covering all 38
districts. ICAR-RCER Patna developed 10 Climate-Smart Villages in Gaya and Buxar,
implementing RCT-based cropping on more than 10,000 ha.

Agro-ecoregions suitability:
Irrigated rice-wheat ecosystem of Bihar, Uttar Pradesh, Jharkhand, Chhattisgarh, West
Bengal, Odissa

Reference:
Kumar Rakesh, Sarkar B, Bhatt BP, Mali SS, Mondal S Mishra JS, Jat RK, Meena RS, Anurag
AP, Raman RK. 2021.Comparative assessment of energy flow, carbon auditing and eco-

efficiency of diverse tillage systems for cleaner and sustainable crop production in eastern
India. Journal of Cleaner Production 293:126162. https://doi.org/10.1016/]. jclepro.2021.126162
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