Table 1

 Agroclimates based on the moisture index

	S.N.
	Moisture index (MI)
	Type of agroclimate

	1.
	MI ≤ –80
	Extremely cold

	2.
	MI = –66.7 to –79.9
	Arid

	3.
	MI = –50.0 to –66.6
	Semi-arid (drier half)

	4.
	MI = –33.3 to –49.9
	Semi-arid (wetter half)

	5.
	MI = 0 to –33.2
	Dry sub-humid

	6.
	MI = 0 to +20
	Moist sub-humid

	7.
	MI = + 20 to + 99.9 
	Humid

	8.
	MI ≥ 100
	Per-humid


Table 2

Climate-resilient cropping systems and adaptive practices under agro-climatic shifts and increased water stress in Bihar 

	Agro-climatic Zones of Bihar
	Existing 

cropping system
	Suggested 

cropping system
	Suggested climate-resilient practices
	Reference
	Impacts on agricultural output/ water foot print 

	Zone I
	Transplanted rice – wheat; Transplanted rice – maize 
	Direct-seeded rice (DSR) – wheat; DSR – mustard – green gram  
	· Alternate wetting and drying (AWD) in rice; 

· Direct seeding of rice; 

· Inclusion of pulse in the cropping system; 

· Residue incorporation in soil; 

· Conservation tillage
	· Mote et al. (2023)

· Kumar and Ladha (2011)

· Adarsh et al. (2019)

· Bhardwaj et al. (2023)

· Ligang et al. (2023)
	· About 15-20 % water saving in AWD (Boumen et al. 2007); 

· About 25-30 % water saving through DSR;

· Residue incorporation in soil, inclusion of pulses in the system and conservation tillage improves soil health, soil carbon and crop productivity 

	Zone II
	Transplanted rice – maize; Transplanted rice – wheat; Jute – transplanted rice – mustard
	Jute – transplanted rice – pulses; DSR – maize 
	· Alternate wetting and drying (AWD) in rice; 

· Direct seeding of rice; 

· Inclusion of pulses and oilseeds in the cropping system; 

· Green manuring; 

· Conservation tillage
	
	

	Zone IIIA
	Transplanted rice – wheat; Transplanted rice – chickpea
	DSR – wheat; Finger millet – wheat – sesame; Finger millet – mustard – green gram; Millet – chickpea/ pulses
	· Alternate wetting and drying (AWD) in rice; 

· Direct seeding of rice; inclusion of millets, pulses, and oilseeds in the system 

· Conservation tillage

· Introduction of drought-tolerant varieties;

· Introduction of micro-irrigation


	· Sing et al. (2024)


	· Micro irrigation saves 30–70% of water compared to conventional methods

	Zone IIIB
	Transplanted rice – wheat; Transplanted rice – pulses 
	Finger millet – chickpea; Millet – pulses; Millet – oilseeds
	· Inclusion of millets in the system instead of rice; 

· Inclusion of pulses and oilseeds in the cropping system; 

· Conservation tillage; 

· Water harvesting; 

· Introduction of drought-tolerant varieties;

· Introduction of micro-irrigation
	· Bisen et al. (2023)
	· Millets thrive under challenging environments with minimal water and fertility requirements, making them a good choice under water stressed conditions 

(Mukherjee et al., 2025)


