
 

 

 
Agri Articles 

(e-Magazine for Agricultural Articles)  

Volume: 03, Issue: 01 (JAN-FEB, 2023) 
Available online at http://www.agriarticles.com  

Agri Articles, ISSN: 2582-9882 
 

 

Agri Articles ISSN: 2582-9882 Page 190 

Role of Legumes in Improving Soil Fertility Status 
(
*
Akshika Bhawariya

1
 and Shankar Lal Sunda

2
) 

1
College of Agriculture, SKRAU, Bikaner-334006, Rajasthan, India 

2
Rajasthan College of Agriculture, MPUAT, Udaipur-313001, Rajasthan, India 

*
Corresponding Author’s email: akshikabhawariya0101@gmail.com

  

 

egume plants have a probably important role to play in growing indigenous nitrogen 

production besides meeting human demands for protein and energy. Some legumes have 

the capability to solubilize in any other case unavailable phosphate by excreting organic acids 

from their roots, in addition to improving soil fertility. Legumes also assist to restoration of 

soil natural matter and limit pest and disease issues when used in rotation with non-

leguminous crops. For the fixation technique to occur, legume vegetation must enter into a 

“symbiotic” or collectively beneficial partnership with sure microorganism known as 

rhizobia. Soon after legume seeds germinate, rhizobia current in the soil or delivered as seed 

inoculum invade the root hairs and go through an infection thread toward the root. The 

bacteria multiply rapidly in the root, causing the swelling of root cells to structure nodules. 

Introduction  
Legumes have a probably substantial position to play in enhancing soil carbon sequestration. 

They can also have considerable additional advantages beyond their significance involving 

nitrogen fixation and excessive protein feeds. These consist of advantageous impacts on 

biodiversity and soil quality. There is a great need for a strong focus on creating the role of 

legumes and their contribution to each the sustainable intensification of manufacturing and 

the livelihoods of small holder farmers in many components of the world. Apart from their 

makes use of as food and fodder they have a very necessary position in retaining soil fertility 

by fixing atmospheric nitrogen and enhancing soil structures and adding organic matters. 

Moreover, it is generally used as an intercrop and covers plants, and sometimes, it is 

cultivated as emergency vegetation due to its brief life cycle. Since it requires low fertilizer 

and other inputs this crop is relatively profitable in a most economical point of view. It also 

improves environmental quality by sequestrating carbon and mitigating other pollutants. 

Legumes are additionally a potential plant team in which some of the species having a 

capacity of remediating poisonous metals and organic pollutants. 

Nitrogen Fixation  
Legume plant and seed tissue is distinctly high in protein. This can be without delay 

attributed to a legume’s capability to supply most of its personal nitrogen wants with the 

assist of symbiotic rhizobia microorganism residing in their roots. Inoculated with the 

applicable stress of rhizobia bacteria, legumes can furnish up to 90% of their own nitrogen 

(N).  

 Shortly after a legume seed germinates in the presence of rhizobia microorganism in 

the soil, the bacteria penetrate the root hairs and cross into the root itself. The bacteria 

multiply, inflicting a swelling of the root to shape pale pink nodules. Nitrogen gasoline 

present in the soil air is then sure by the microorganism which feed on carbohydrates 

manufactured by the above-ground plant in the course of photosynthesis. The bacteria 
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produce ammonia (NH3) from the hydrogen obtained from the plant’s carbohydrates and 

nitrogen from the air.  

 
Figure: Biological Nitrogen - fixation 

 The ammonia then provides a supply of nitrogen for the plant to grow. This symbiotic 

relationship between bacteria and legume lets in them both to flourish and produce a high-

protein seed or forage crop. Even although legumes can repair nitrogen from the atmosphere, 

they can take up large quantities of soil nitrogen if it is available.  

 Nitrogen release from a legume crop occurs as the above-ground plant residues, roots 

and nodules step by step decompose. Soil microorganisms decompose the highly nitrogen-

rich organic cloth and launch the nitrogen to the soil when they die. Usually about two-thirds 

of the nitrogen fixed through a legume crop becomes handy the subsequent growing season 

after a legume in a rotation. 

Advantages of Legumes in Soil Quality  
Soil quality advantages of legumes include increasing soil natural matter, improving soil 

porosity, recycling nutrients, improving soil structure, decreasing soil pH, diversifying the 

microscopic lifestyles in the soil, and breaking disease build-up and weed problems of grass-

type crops.  

1. Soil natural rely: Legumes are high in protein, and therefore, nitrogen rich. Because most 

crop residues incorporate a lot extra carbon than nitrogen, and microorganism in the soil need 

both, the nitrogen provided by legumes allows the decomposition of crop residues in the soil 

and their conversion to soil constructing natural matter.  

2. Soil porosity: Several legumes have aggressive taproots reaching 6–8 feet deep and a half 

inch in diameter that open pathways deep into the soil. Nitrogen-rich legume residues inspire 

earthworms and the burrows they create. The root channels and earthworm burrows make 

bigger soil porosity, promotion air movement and water percolation deep into the soil.  

3. Recycle vitamins: Because perennial and biennial legumes root deeply in the soil, they 

have the capability to recycle crop nutrients that are deep in the soil profile. This effects in a 

more environment friendly use of utilized fertilizer and prevents nutrients (particularly nitrate 
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nitrogen) from being lost due to leaching under the root region of shallower-rooted crops in 

the rotation. 

Improve Soil Structure: The improvements are attributed to increases in more stable soil 

aggregates. The protein, glomalin, symbiotically along the roots of legumes and other plants, 

serves as a “glue” that binds soil together into stable aggregates. This aggregate stability 

increases pore space and tilth, reducing both soil erodibility and crusting. 

Lower Soil pH: Because inoculated, modulated legumes acquire their N from the air as 

diatomic N rather than from the soil as nitrate, their net effect is to lower the pH of the soil. In 

greenhouse studies, alfalfa and soybeans lowered the pH in a clay loam soil by one whole pH 

unit. Legumes could lower the pH and promote increased plant-soil-microbial activity on 

soils with a pH above the range for optimum crop growth and development. 

Role of Legume Crops on Improving Soil Chemical Properties  
Soil chemical properties for sustainability are connected with the capability to provide 

vitamins for crop and retaining/denaturing hazardous chemical compounds or factors to the 

agroecosystem. Soil cation alternate capability (CEC), pH, nutrient levels, and soil organic 

carbon concentration are the primary chemical elements used toward the evaluation of soil 

fertility. Soil chemical properties have been associated with leguminous crops, and thus, the 

particulars of a soil property are easily interpreted and permit a rapid enhancement of the soil 

chemical properties through N-fixation and root biomass. Legume-based rotation induces 

modifications in the pH of the rhizosphere sector of soil. Root exudation of legumes and 

change or release of organic acids on the epidermal cell of root surfaces can also enhance P 

availability. 

Role of Legume Vegetation on Enhancing Soil Microbial Biomass 

Soil microorganisms have a necessary link between plant productiveness and soil nutrient 

availability as they are indirectly directly engaged in the nutrients cycling through the 

conversion of inorganic and organic types of nutrients. Legumes are one of the necessary 

components to increase soil microbial biomass in soils. Legumes play a necessary function in 

SMB and energetic key strategies such as nutrient cycling and soil organic matter 

decomposition and, thus, improve crop productiveness and soil sustainability. Some 

microorganisms which interact physically with leguminous vegetation in the rhizospheric 

zone can also enhance crop productivity positively by enhancing plant increase and 

development. 

Conclusion  
Legumes have positive effects on soil processes such as benefitting agro ecosystem, 

agricultural productivity, soil conservation, soil biology, SOC and N stocks, soil chemical 

and bodily properties, biological nitrogen-fixation nitrous oxide emission and nitrate leaching 

by means of lowering the need for chemical fertilizers. 
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