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Introduction 

Green manure involves growing specific 

crops and incorporating them into the soil 

while still green to enhance soil fertility 

and organic matter content. This traditional 

agricultural practice enriches the soil with 

essential nutrients, improves soil structure, 

and increases its water-holding capacity. 

Green manure crops, often legumes like 

clover, alfalfa, and vetch, have a symbiotic 

relationship with nitrogen-fixing bacteria, 

which helps fix atmospheric nitrogen in the 

soil, reducing the need for synthetic 

fertilizers. Other common green manure 

crops include Sunnhemp, Dhaincha, Mung 

bean, Cluster bean, and Cowpea. 

The practice of green manuring offers 

multiple benefits: it maintains nutrient 

supply, improves soil fertility and structure, 

suppresses weeds, checks soil erosion, and 

enhances the microbial population by 

adding humus and organic matter to the 

soil. Green manure crops can be 

incorporated into the soil or left on the 

surface to decompose naturally.  Green 

manuring is an integral part of sustainable 

agriculture, addressing environmental 

challenges and contributing to food security 

by promoting soil health and productivity. 

By reducing dependency on chemical  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fertilizers and enhancing the natural 

nutrient cycle, green manuring supports 

sustainable farming practices and helps 

maintain the ecological balance. Its 

implementation in modern farming is 

crucial for promoting long-term agricultural 

sustainability and environmental 

conservation. 

Types of Green Manuring: 

Different types of green manuring crops 

can be used based on their characteristics 

and the specific needs of the soil and crop 

rotation system. Here are some common 

types of green manuring: 

Leguminous Green Manures: 

Leguminous plants, such as clover, vetch, 

peas, and beans, have the unique ability to 

fix atmospheric nitrogen into the soil 

through symbiotic relationships with 

nitrogen fixing bacteria. These crops are 

excellent for enriching the soil with 

nitrogen, making them suitable for 

nitrogen-demanding crops in the following 

rotation. 
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Non-Leguminous 

Green Manures: Plants 

like rye, oats, buckwheat, 

and mustard belong to 

this category. While they 

don’t fix nitrogen 

themselves, they can 

scavenge residual 

nitrogen from the soil, 

prevent nutrient leaching, 

and add organic matter 

when incorporated. They 

are often used to improve 

soil structure and suppress weeds. 

Deep-Rooted Green Manures: Some 

plants, such as daikon radish and alfalfa, 

have deep taproots that can break up 

compacted soil layers, improve water 

infiltration, and bring nutrients from deeper 

soil layers to the surface. These crops are 

beneficial for soils with compaction issues 

and for increasing nutrient availability. 

Surface Green Manures: These are crops 

that cover the soil surface densely, 

providing erosion control, weed 

suppression, and organic matter when 

incorporated. Examples include clover, 

buckwheat, and various grasses. 

Nitrogen-Building Green Manures: 

Certain green manure crops, such as 

crimson clover and hairy vetch, are 

particularly effective at building nitrogen 

levels in the soil due to their ability to fix 

atmospheric nitrogen. These crops are 

beneficial for reducing the need for 

synthetic nitrogen fertilizers in subsequent 

crops. 

Bio fumigant Green Manures: Plants like 

mustard and rapeseed contain 

glucosinolates, compounds that release 

volatile chemicals when the plant tissue 

decomposes. These chemicals can act as 

natural soil fumigants, suppressing soil-

borne pests and diseases. 

 

Benefit of green maturing in sustainable 

Agriculture 

Soil Fertility Enhancement: Green 

manure crops contribute organic matter to 

the soil, which decomposes over time, 

releasing nutrients such as nitrogen, 

phosphorus, and potassium. This natural 

fertilization process improves soil fertility 

and enhances nutrient availability for 

subsequent crops, reducing the reliance on 

synthetic fertilizers. 

Nitrogen Fixation: Leguminous green 

manure crops play a vital role in nitrogen 

fixation, converting atmospheric nitrogen 

into a plant- available form through 

symbiotic nitrogen-fixing bacteria present 

in their root nodules. This biological 

nitrogen fixation reduces the need for 

nitrogen fertilizers, mitigating 

environmental pollution and reducing 

production costs. 

Weed Suppression: The dense foliage of 

green manure crops shades the soil surface, 

inhibiting weed growth and competition 

with cash crops. This natural weed 

suppression reduces the dependence on 

herbicides, promoting environ- mentally 

friendly weed management practices. 

Erosion Soil Control: The extensive root 

systems of green manure crops improve 

soil structure and stability, reducing erosion 
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caused by water and wind. By preventing 

soil erosion, green manuringhelps preserve 

soil fertility protect water quality, and 

maintain ecosystem integrity. 

Biodiversity Promotion: Green manure 

crops diversify agricultural landscapes, 

providing habitat and food sources for 

beneficial insects, pollinators, and soil 

organisms. Increased biodiversity 

contributes to ecological resilience, pest 

control, and overall ecosystem health 

within agroecosystems. 

Implementation Strategies: Successful 

implementation of green manuring requires 

careful planning and integration into 

existing farming systems. Farmers can 

adopt the following strategies to maximize 

the benefits of green manuring: 

Crop Rotation: Integrate green manure 

crops into crop rotation systems to maintain 

soil fertility, break pest and disease cycles, 

and enhance overall agroecosystem 

resilience. 

Cover Cropping: Plant cover crops during 

fallow periods to protect soil from erosion, 

suppress weeds, and maintain soil fertility 

during periods of low crop productivity. 

 

Future Prospects of green manures: The 

future prospects of green manures look 

promising, especially considering the 

increasing emphasis on sustainable 

agriculture and soil health. Here are some 

potential future developments and trends: 

Carbon Sequestration: Green manures 

contribute to carbon sequestration in soils, 

helping to mitigate climate change by 

removing carbon dioxide from the 

atmosphere and storing it in the soil. As 

carbon markets and incentives for carbon 

sequestration grow, farmers may adopt 

green manure practices to participate in 

such initiatives. 

Microbial Interaction Studies: Future 

research may delve deeper into 

understanding the interactions between 

green manures and soil microbiota. This 

could lead to the development of cover 

crop varieties that enhance beneficial 

microbial populations in the soil, promoting 

nutrient cycling, disease suppression. 

Climate Resilience: With climate change 

posing challenges like unpredictable 

weather patterns and extreme events, green 

manures could play a crucial role in 

building soil resilience. 

Precision Agriculture Integration: 

Advances in technology, such as remote 

sensing and precision agriculture tools, 

could enable more precise and efficient 

management of green manure crops. 

Farmers may utilize data-driven insights to 

optimize cover crop selection, 

planting timing, and 

management practices, 

maximizing their benefits 

while minimizing inputs. 

Innovative Cover Crop 

Species: There may be 

increased exploration and 

utilization of novel cover crop 

species with specific traits 

suited to address emerging 

agricultural challenges. This could include 

crops with deep-routing capabilities for 

improved soil structure, drought-resistant 

varieties for water-stressed environments or 
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species with allelopathic properties for 

enhanced weed suppression. 

Policy Support and Incentives: 

Government policies and agricultural 

subsidies may increasingly support the 

adoption of green manure practices as part 

of broader sustainability initiatives. 

Financial incentives, technical assistance 

programs, and regulatory frameworks could 

encourage more widespread adoption 

among farmers. 

Integration into Crop Rotations: Green 

manures may become integrated into more 

diverse and sustainable crop rotation 

systems. By incorporating cover crops 

strategically within rotations, farmers can 

optimize soil health, pest and disease 

management, and overall crop productivity 

while reducing reliance on external input. 

Overall, the future of green manures seems 

driven by the growing recognition of their 

multiple benefits for soil health, 

environmental sustainability, and 

agricultural resilience. Continued research, 

innovation, and policy support will be 

essential in unlocking their full potential in 

future farming systems. 

Successful implementation of green 

manuring crops: 

The successful implementation of green 

manuring crops varies across different 

countries based on their agricultural 

practices, agroecological conditions, and 

socio-economic factors. Here are some 

examples Of successful implementations in 

different countries: 

India: Green manuring has been widely 

adopted in India, particularly in states like 

Karnataka, Andhra Pradesh, and Tamil 

Nadu. Farmers often use leguminous crops 

such as pigeon pea (tur), green gram 

(moong), and black gram (urad) as green 

manure. The practice has helped improve 

soil fertility, increase crop yields, and 

reduce dependence on synthetic fertilizers. 

Brazil: In Brazil, green manuring is a key 

component of sustainable agriculture 

practices, especially in the context of large-

scale soybean and maize production. Cover 

crops like sunn hemp (Crotalaria juncea) 

and mucuna (Mucunapruriens) are 

commonly used to improve soil health, 

reduce erosion, and enhance nutrient 

cycling in no-till farming systems. 

China: Green manuring is practiced 

extensively in China, particularly in the 

rice-wheat cropping systems of the Yangtze 

River Basin and the wheat- maize systems 

of the North China Plain. Farmers use 

various cover crops, including legumes like 

hairy vetch (Viciavillosa) and clover 

(Trifolium spp.), to improve soil structure, 

suppress weeds, and enhance nutrient 

availability. 

United States: In the U.S., green manuring 

is commonly used in organic farming 

systems and conservation agriculture 

practices. Cover crops such as crimson 

clover (Trifoliumincarnatum), winter rye 

(Secalecereale), and hairy vetch 

(Viciavillosa) are sown during fallow 

periods to prevent soil erosion, suppress 

weeds, and enhance soil fertility in both 

row-crop and vegetable production 

systems. 

Conclusion: 

Green manuring offers a holistic approach 

to sustainable agriculture by enhancing soil 

fertility. Promoting biodiversity, and 

reducing environmental impacts associated 

with conventional farming practices. By 

harnessing the natural processes of nitrogen 

fixation, nutrient cycling, and soil 

improvement, green manuring contributes 

to the long-term resilience and productivity 

of agro- ecosystems. Adoption of green 

manuring practices represents a 



 
 
 

 

 
 40 | P a g e  
 

SABUJEEMA 

An International Multidisciplinary e-Magazine 

Kumar and Sarla (2024) 

Volume 4 - Issue 7 - July,2024 

www.sabujeema.com 
 

fundamental step towards achieving 

sustainable agriculture goals, ensuring the 

viability of farming systems for future 

generations. 
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