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Integrated farming systems for rainfed eastern India* 

 

Context: While there has been a remarkable progress in the crop production 

technologies, especially for the rainfed rice, the cropping intensity and the level of 

integration of other enterprises / sectors in the farming system throughout eastern 

India has remained low as compared to the rest of the country except the semi-arid 

and arid areas. Lack of site specific seasonal crop combinations, mismatch of the 

rice crop duration with the following subsequent crops and inadequate knowledge & 

support for other enterprises are identified among the causes for the lower cropping 

intensity.  

Decades of research throughout in all the states in eastern India have come up with 

site specific technologies which are able to increase the cropping intensity, integrate 

other sectors in the farming system, contribute to the farm income and to the 

nutritional uptake of the households. 

Described below are the specific technology offers for each state/ sub state divisions 

in this region. Other details of the system based production technologies and the 

technology integration process could be accessed from the literature complied by the 

author of this note.  

Intervention offer: Farming systems for the following situations:  

1. Rainfed lowlands—transplanted rice systems: Following common 

practices are recommended for across all the rainfed lowlands in eastern India. 

 Use a locally recommended rice and other crop varieties, breeds of 

livestock and species of fish 

 Apply recommended rates of Zinc in the rice nursery and in the main field  

 Seed the rice nursery at 40 g or less seeds / m2  

 Apply 50% more than the recommended rates of phosphorous and potash 

in the rice nursery 

 Stop applying nitrogen in the nursery 10 days before pulling seedlings for 

transplanting 

 Keep the pulled rice seedlings in running fresh water if transplanting is 

delayed over a day for any reason 

 De-top 1/3 length of the seedlings before transplanting them 

Assam:   

1. Ahu rice-Sali rice-pea / tomato / cabbage/ faba bean 

2. Ahu rice-Sali rice 

3. Sali rice- vegetables 
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4. Sali rice- fodder crops, such as the napier grass on rice field bunds 

5. Small-frame livestock, such as the goats, and fish in ponds 

6. Selected fruits, such as banana and timber trees on rice field bunds, and 

bamboo in the back yards and bulk plantations 

Applicability: Nawgaon, Jorhat, Shivsagar, Kamrup, Karim Ganj and  Cachar 

districts. 

Bihar: 

1. Kharif rice-wheat / 

winter maize 

2. Karif rice-boro rice 

3. Karif rice-vegetables 

4. Kharif rice- fodder 

crops, such as napier 

grass in strips and on 

field bunds  

5. Karif rice-fodder maize 

6. Fruit trees, such as guava, and timber trees, such as the sesam (Dalbergia 

sissoo) on field bunds 

7. Small as well as large frame livestock, poultry, and fish in uninterrupted 

water supply and controll systems  

Applicability: Bhagalpur, Munger, Sahibganj, Madhubani, Sitamarih, 

Darbhanga, East and West Champaran and Chhapara districts. 

Chhattisgarh: 

1. Rice-chick pea / lathyrus (improved variety having low levels of  toxins) 

2. Rice with pigeon pea on rice field bunds 

3. Rice- vegetables, and floriculture 

4. Rice- fodder crops in strips and field bunds 

5. Fruit trees, such as custard apple and palmira palm, and timber & fuel 

wood trees, such as acacias on rice field bunds 

6. Small-frame livestock, and fish culture only in areas having adequate 

water supply provisions, such as the “dubry” 

Applicability: Chhatishgarh plains, Raipur, Bilaspur, Raigarh, Durg, 

Rajnandgaon and Balagarh districts. 

Jharkhand:  

1. Rice + pigeon pea; rice, and pigeon pea on field bunds 

2. Rice- vegetables 

3. Rice- fodder crops in strips and on field bunds 

4. Fruit trees, such as jackfruit, mango and palmira palm, and timber trees, 

such as “sagaon”  on rice field bunds 

5. Small-frame livestock, and fish culture only in water tanks having year 

round water supply 
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Applicability: Ranchi, Hazaribagh, Koderma, Dhanbad and Singhbhum 

districts. 

Odhisa: 

1. Rice-rice  

2. Rice + jute- sesamum / mungbean 

3. Rice-vegetables 

4. Rice- fodder crops, such as the napier grass in strips or field bunds 

5. Fruit trees, such as coconut and palmira palm, and timber & fuel wood 

species, such as the acacias on rice field bunds 

6. Small-frame livestock 

7. Rice + fish in well water controlled areas 

Applicability: All lowlands of Odhisa, including coastal non-saline areas. 

Uttar Pradesh: 

1. Rice-toria-wheat 

2. Rice-wheat + mustard 

3. Rice-winter maize 

4. Rice-lentils / chick pea / peas 

+ mustard 

5. Rice-vegetables, floriculture 

6. Rice-fodder crops, such as 

barseem + mustard 

7. Rice- timber trees, such as 

eucalypts, and sesam on rice 

field bunds  

8. Small as well as large frame livestock 

9. Fish culture in well supplied and controlled water areas 

Applicability: Faizabad, Gonda, Basti, Bahraich, Maharajganj, Akbarpur, 

Varanasi, Gorakhpur, Deoria, Padrauna, Ballia and parts of 

Sultan Pur district.  

West Bengal: 

1. Rice-boro rice 

2. Rice-wheat 

3. Rice-mustard 

4. Rice-vegetables, floriculture 

5. Rice-fodder crops, such as the napier grass in strips or field bunds 

6. Fruit trees, such as coconut and palmira palm, and timber & fuel wood 

species, such as the acacias, and multipurpose species, such as leucaena 

(shubabool) on rice field bunds 

7. Small-frame livestock 

8. Rice + fish in well water controlled areas, and fish in kharif- boro rice in 

well watered areas 
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Applicability: The entire gangetic plain of the state, including non-saline 

coastal areas. Some of these systems may not be suitable for 

northern part of the state.  

 

2. Rainfed Uplands: Most upland areas are direct seeded. Transplanting of any 

crop rarely takes place in such situations. Following common practices are 

recommended for across all the rainfed uplands in eastern India.  

 Use locally recommended rice and other crop varieties, breeds of 

livestock, and species of fish. Fish farming in uplands is not extensively 

possible though. 

 Sow the crops across the slope, preferably is furrows 

 Incubate phosphorous fertilizer with farm yard manure, 1:2 ratio for two 

weeks before applying in the field 

 Apply all the recommended doses of phosphorous plus all potash and ¼ 

nitrogen before sowing or at the time of sowing in furrows below the 

seeding depth. Apply the remaining nitrogen in two splits, one at 30 days 

after emergence and the other at panicle initiation stage 

 Control the weeds effectively using manual, chemical or mechanical 

means 

 Termite control may also be necessary in some cases 

Assam: Assam has very small area under upland situation. Following are some of 

the farming systems for them. 

1. Rice + pigeon pea; rice+ sesamum 

2. Rice- mustard 

3. Rice-vegetables 

4. Rice+ fodder crops, rice-fodder crops 

5. Trees on the field bunds 

6. Small-frame livestock 

Applicability: Karbi Anglong Hills, Diphu district and other adjoining areas to 

Nagaland. 

Bihar:  

1. Rice+ pigeon pea; Rice+ sesamum 

2. Rice-mustard 

3. Rice-vegetables 

4. Rice-fodder crops 

5. Fruit and timber / fuel wood trees on the field bunds 

6. Small as well as large frame livestock 

Applicability: Bihar also has a very limited area under uplands. Some of the 

suitable areas for the above systems may include favorable 

uplands in plains of Samastipur, Bhagalpur, Munger, East and 

West Champaran and Sitamarih districts. 
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Chhattisgarh: 

1. Rice+ pigeon pea 

2. Rice- lathyrus (using improved variety having low level of toxins) 

3. Rice-vegetables 

4. Rice- fodder crops 

5. Fruit and timber / fuel wood trees on the field bunds 

6. Small-frame livestock 

Applicability: Bastar, Jagdalpur, Ambikapur and Sarguja districts 

Jharkhand: 

1. Rice+ pigeon pea 

2. Rice+ blackgram 

3. Rice-peas / wheat / tomato (in areas having irrigation) 

4. Rice+ groundnut 

5. Rice- blackgram-finger millets-fallow in a four year cycle 

6. Finger millets+ blackgram-fallow 

7. Rice+ fodder sorghum in strips or field bunds 

8. Fruit, timber, spices (especially Bahera, Harad) and multipurpose trees on 

field bunds 

9. Small-frame livestock 

Applicability: All areas of the state under Chhota Nagpur plateau, especially 

the Hazaribagh, Ramgarh, Chhatra, Barhi, Koderma, Ranchi, 

Dhanbad and Singhbhum districts. 

Odhisa: 

1. Rice+ pigeon pea in 3:1:1:3 ratio 

(rice: pigeon pea: pigeon pea :rice) 

2. Rice-blackgram 

3. Rice-vegetables 

4. Finger millets+ blackgram-fallow 

5. Fruit, timber, spices and 

multipurpose trees on field bunds 

6. Small-frame livestock 

Applicability: Dhen Kanal, Kalahandi, 

Phulbani, Koraput, Bolangir and Brahampur districts. 

Uttar Pradesh:  

1. Rice-wheat+mustard 

2. Rice-barley+linseed 

3. Rice-linseed 

4. Rice-vegetables 

5. Millets+sesamum 

6. Timber and fuel wood species on field bunds and in strips in the field 

7. Small and large frame livestock  

Applicability: Mainly Mirzapur and Allahabad districts. 
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West Bengal: West Bengal also has very small area under uplands. Most of it is in 

the northern part of the state which is largely planted with industrial crops, 

such as tea. 

Applicability: as mentioned above. 

 

3. Deep water areas: Following common practices are recommended for across 

all the deep water areas in eastern India. 

 Use a locally recommended rice and other crop varieties, breeds of 

livestock and species of fish 

 Apply recommended rates of Zinc in the rice nursery and if possible in the 

main field 

 Seed the rice nursery at 40 g or less seeds / m2  

 Apply 50% more than the recommended rates of phosphorous and potash 

in the rice nursery 

 Stop applying nitrogen in the nursery 10 days before pulling the seedlings 

for transplanting 

 Keep the pulled rice seedlings in running fresh water if transplanting is 

delayed over a day for any reason 

 De-top 1/3 length of the seedlings before transplanting them 

Assam: 

1. Sali rice- bao rice 

2. Sali rice + boro rice 

3. Sali rice+ jute 

4. Sali rice- lentils + linseed 

as para or utera crop 

5. Sali rice + fish 

6. Sali rice-sesamum 

7. Sali rice- vegetables (faba 

beans) 

8. Bamboo and Alnus trees 

on haur, beel, pond bunds 

9. Livestock at small scale  

Applicability: All deep water areas in the state. 

Bihar: 

1. Rice-boro rice 

2. Rice-vegetables 

3. Rice-lentils+linseed / faba beans  as para or utera crop 

4. Rice + fish 

5. Rice-fodder maize-linseed 

6. Banana along the river plains in “diara lands”   

7. Arjun and bamboo on beel / pond bunds 
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8. Livestock at small scale 

Applicability: All “chaurs, beels” and deeply flooded areas along rivers in the 

northern part of the state. 

Chhatishgarh: There is no substantial area under deep water in this state. 

Jharkhand: There is no substantial area under deep water in this state. 

Odhisa: There is no substantial area under deep water in this state; areas with 

depressions and along the coast are mostly flash flooded for short duration. 

Uttar Pradesh:          

1. Rice-lentil as utera with 50% more seed rate of lentil than the normal seed 

rate 

2. Rice-fodder maize- linseed 

3. Rice-vegetables 

4. Rice + fish in enclosures 

5. Rice + jute 

6. Banana along the river plains in “diara 

lands” 

7. Livestock at small scale 

Applicability: Deoria, Gorakhpur, Balia, 

Padrauna, Bahraich, Gonda 

and Basti districts. 

West Bengal:   

1. Rice-boro rice 

2. Rice-wheat in some areas 

3. Rice-vegetables 

4. Rice+ jute 

5. Rice+ fish in enclosures 

6. Rice+ bamboo or Arjun trees on the pond / beel bunds 

Applicability: All along deeply flooded areas, shallow lakes, ponds and beels 

in the state. 

 

Additionality: In addition to the increase in cropping intensity, higher factor 

productivity and income, the farming systems also enhance the levels of biodiversity, 

and enrich the natural resources and their use. They also allow a thorough 

understanding of the resource use interaction and taking the farmers perspective in 

the research and development process.  

--------------------------------------------------------------------------------------------------------------------------- 

*This note is synthesized by V. P. Singh of ICRAF from farming systems reports of eastern 

India.  


