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Khet Bachao Abhiyan, which emphasizes conservation of the soil health, reduction of 

excessive agrochemical use, protection of natural resources and promotion of sustainable 

farming practices. Legume cultivation contributes significantly to climate-smart agriculture 

by reducing greenhouse gas emissions associated with manufacture and application of 

nitrogen fertilizers. Their ground-covering habit minimizes the soil erosion, suppresses weed 

growth, conserves the soil moisture and promotes biodiversity by supporting beneficial 

insects and soil microorganisms. Legumes are rightly regarded as nature's own nitrogen 

factories due to their unique ability to fix atmospheric N through symbiosis with Rhizobium 

bacteria. This natural process enriches soil fertility, reduces dependence on synthetic nitrogen 

fertilizers and contributes to sustainable crop production. Beyond nitrogen fixation, legumes 

improve the soil physical, chemical and biological properties by increasing soil organic 

matter content, enhancing soil structure, promoting beneficial microbial activity, improving 

nutrient cycling and reducing soil erosion. 
 

Integrating legumes into the existing cropping systems, either through crop rotations 

or intercropping with cereals/millets, offers an effective and natural approach to enhancing 

the agricultural sustainability. Legumes improve overall soil fertility through biological 

nitrogen fixation (BNF), reduce dependence on synthetic fertilizers and help restore degraded 

soils, that is reason legumes regarded as natures owns nitrogen factory. In addition to 

providing nutrient-rich grains for human consumption, legumes serve multiple purposes as 

vegetables, livestock feed/green manure crops. Their cultivation also contributes to reducing 

greenhouse gas emissions, improving the soil health and controlling the soil erosion. 

Furthermore, legumes generally require lower cultivation costs compared to many cereal 

crops and are well-suited with natural and organic farming systems. Vegetable legumes like 

cowpea, lablab bean, vegetable pea, vegetable soybean, French bean, etc not only provides 

protein rich vegetables/green pods, but also serves as very good cover crops and contribute to 

soil and water conservation. Thus, inclusion of legumes in cropping systems can enhance 

productivity, profitability and environmental sustainability simultaneously.  
 

 

Nitrogen fixation by legumes 

Legumes fix atmospheric N through a symbiotic association with Rhizobium bacteria 

present in root nodules. Bacteria infect roots and form nodules, where they convert 

atmospheric nitrogen into ammonia (NH₃) using enzyme nitrogenase. Plant utilizes this 

ammonia for growth and development, while bacteria receive carbohydrates and energy from 

the plant. This process, known as biological nitrogen fixation, enriches soil fertility and 

reduces need for N fertilizers. 
 

Table-Nitrogen fixation by the legumes crops in the soil 

Grain legume N-fixing ability 

(kg/ha
-1

) 

Grain legume N-fixing ability 

(kg/ha
-1

) 

Groundnut  150-200 Greengram 19-54 

Pigeon pea  120-170 Common bean 20-60 

Pea  90-128 Faba bean 23-79 

Soybean  71-108 Cowpea 14-35 

Chickpea 64-103 Rice bean 13-30 

Blackgram  16-79 Lentil 8-14 



Sunhemp 100-200    
 

 

Role of legumes in soil fertility 

 Fix atmospheric nitrogen through symbiosis with Rhizobium  

 Reduce need for nitrogen fertilizers 

 Add residual nitrogen to soil, benefiting succeeding crops in rotation 

 Increase soil organic matter through leaf litter, roots and crop residues 

 Improve soil structure by enhancing aggregation and reducing compaction 

 Increase water infiltration and water-holding capacity of soils 

 Enhance soil microbial activity, including beneficial bacteria and fungi 

 Mobilize and recycle nutrients such as phosphorus, potassium, sulphur and calcium 

 Improve carbon in soil thereby improving long-term soil health 

 Reduce soil erosion by providing better ground cover and root binding 

 Improve productivity of subsequent crops, especially cereals such as rice, wheat and maize 

 Support sustainable agriculture by reducing fertilizer dependence 

 Bring nutrients from deeper layer to soil surface usable to crops  

 Reduce GHG emission by minimizing fertilizing applications 
 

 

Prominent cropping systems for legumes  

Legumes play a vital role in cropping systems by improving the soil fertility, enhancing 

system productivity/promoting sustainable agriculture. They are incorporated into cropping 

systems in several ways: 

 Crop rotations: Legumes such as chickpea, lentil and mung bean are grown in rotation 

with cereals (rice, wheat, maize) to improve the soil nitrogen and break pest and disease 

cycles.  

 Intercropping: Legumes are grown with non-legume crops (Arhar + maize (2:4), soybean 

+ sorghum (4:2)) to improve resource utilization and overall productivity. 

 Sequential cropping: Legumes are included as a succeeding crop after cereals, such as 

rice-chickpea or wheat-mung bean systems, to utilize residual soil moisture and nutrients.  

 Mixed cropping: Legumes are grown together with other crops to reduce production risks 

and improve yield stability.  

 Cover cropping: Leguminous cover crops (say cowpea, lablab bean, soybean etc having 

faster growth and good ground coverage) protect soil from erosion, suppress weeds and 

add organic matter.  

 Green Manuring: Legumes such as sesbania and sunhemp are grown and incorporated 

into soil before flowering to add organic matter and biologically fixed nitrogen. 

 Conservation agriculture-based production systems: Legumes fit well in zero-tillage 

and residue-retention systems, improving soil health and nutrient cycling. 

 Legumes on field bunds/boundaries: Legumes like Arhar are grown on field bunds and 

boundaries for getting additional protein rich grains and soil fertility improvement through 

leaf fall and N fixation. 
 

 

Conclusion 
Inclusion of legumes in cropping systems through crop rotation, intercropping, sequential cropping, 

mixed cropping, cover cropping and green manuring offers a multiple agronomic, economic and 

environmental benefits and contributes to farmers prosperity. 
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