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INTRODUCTION 

Soil acts as a dynamic, living ecosystem facilitating plant life 

and maintaining agricultural production. In an organic 

farming system, soil health remains viewed as a vital 

scaffolding core in crop production. Poor management of 

soils via intensive cultivation, chemical application, and crop 

monoculture practices affects a soils reduced biota and 

pollutes the environment. Sustainable soils management 

remains an efficient tool reversing such factors towards 

improving soils physical, chemical, and biological properties 

via environmentally sound approaches. 

Organic farming systems focus on achieving self-

provided fertility of soils to ensure sustainability and safety 

of environments. Sustainable management of soils in organic 

farming not only promotes crop production but can also 

influence climate change mitigation, conservation of 

biodiversity, and ecosystem service delivery. 

 

 
  

Source: https://www.researchgate.net 

2. Principles of Sustainable Soil Management in Organic 

Farming 

2.1 Constructing Organic Matter in Soil 

The backbone of nutrient status in soils under organic 

farming is soil organic matter. Techniques such as 

application of farm yard manure, compost, green manure, 

and crop residues help in increasing the level of soil organic 

matter. 
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2.2 Enhancing Soil Biological Activity 

Organic farming encourages a wide variety of 

life in the soils, such as bacteria, fungi, 

earthworms, and other beneficial organisms. 

Such microorganisms are very important in 

decomposing nutrients and controlling diseases. 

2.3 Reducing Soil Disturbance 

Minimum tillage or reduced tillage is also 

important in order to maintain soil structure and 

prevent erosion. Methods of conservation tillage 

are being incorporated into organic farming. 

2.4 Maintaining Nutrient Balance 

In organic systems, nutrients come from natural 

sources and are used to fulfill nutrient 

requirements in crops. "")This will prevent soil 

and environmental pollution. 

3. Practices in Sustainable Soil Management 

in Organic Farming 

3.1 Organic Manures & Composting 

Use of organic manure such as farm yard 

manure, vermicomposting, and composting 

increases the fertility of the soils. Composting 

involves decomposing organic matter to make it 

stable, reducing pathogens and weeds, and 

ensuring slow nutrient release to promote crop 

growth. Application of organic manure increases 

micro-organism activity in soils. 

3.2 Green Manuring and Cover Crops 

Green manure crops and cover crops, especially 

legumes, improve soil nutrient content through 

nitrogen fixation. They improve soil structure, 

help in maintaining soil moisture, prevent weeds 

from growing, and control erosion. Green 

manure crops can be added to the soil to provide 

vital nutrients for proper soil health in an organic 

food system. 

3.3 Crop Rotation and Diversification 

Varying crop rotation practices can lower pest 

and disease pressure, increase nutrient turnover, 

and improve soils. Legume crops can be a vital 

addition to crop rotation to promote biological 

nitrogen fixation. Crop diversification practices 

can be an efficient tool in ensuring biodiversity 

and improving soils in an organic farming 

system. 

3.4 Biofertilizers 

Biofertilizers such as Rhizobium, Azotobacter, 

Azospirillum, Phosphate solubilizing bacteria, 

and Mycorrhizal fungi increase nutrient 

availability and uptake by crop plants. They 

increase microbial populations in soils, fix 

nitrogen in soils, solubilize phosphor in soils, and 

improve root function in crops. Application of 

biofertilizers decreases the application of 

chemical fertilizers in soils and hence improve 

the efficiency of organic farming. 

3.5 Mulching & Residue Management 

Organic mulch materials such as crop residues, 

straw, and leaves work in securing soil moisture, 

moderating soil temperatures, and reducing 

weeds. As such, upon decomposing, they 

increase the organic matter content in soils, 

which is an important factor in maintaining 

healthy soils in organic farming. 

4. The Importance of Sustainable Soil 

Management in Improving Soil Health 

4.1 Improvement in Soil Physical Properties 

Improved soil organic matter promotes better 

aggregation, porosity, and water-holding 

capacity, which enhances root penetration and 

aeration. Additionally, it encourages increased 

water infiltration, reduced soil compaction, and 

prevented erosion. Water infiltration into the soil 

is improved since water can easily infiltrate into 

the soil rather than flowing on the surface, thus 

preventing erosion. 

4.2 Enhancement of Soil Chemical Properties 

Using organic inputs can improve soil chemical 

properties by increasing nutrient availability, 

cation exchange capacity, or buffering capacity. 

Such enhancements can improve soil pH levels 

in a manner that ensures a stable pH level, 

fertility, and availability of nutrients for crop 

production in organic farming. 

4.3 Strengthening Soil Biological Properties 

Organic farming practices support a diversified 

and vibrant ecosystem in the soil, such as 

bacteria, fungi, earthworms, and other beneficial 

organisms. This biodiversity in the soil supports 

enhanced nutrient turnover, better decomposition 

of organic matter, reduced diseases in the soil, 

and increased resilience in the ecosystem. 

5. Environmental Benefits of Sustainable Soil 

Management 

5.1 SOIL CARB 

Organic methods improve the storage of organic 

carbon in soils, thus reducing climate change by 

sequestering carbon dioxide in soils. 

5.2 Reduction in Pollution 

The avoidance of synthetic fertilizers and 

pesticides will help in lessening the pollution of 

soil and water resources and in protecting 

beneficial organisms. 

5.3. Biodiversity Conservation 

Healthy soils support diverse microbial and 

faunal communities, contributing to overall 

ecosystem biodiversity. 
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6. Effect on Crop Productivity & Quality 

Organic farming methods promote sustainable 

soil management, which enhances crop 

production by improving the fertility of such 

soils. Moreover, organic produce can be healthier 

with better tastes since consumers are 

increasingly demanding nutritious food products 

produced using safe and ecologically sound 

practices. 

7. Problems in Sustainable Soil Management 

in Organic Agriculture 

Although it has many advantages, organic soil 

management is confronted with a series of 

challenges. 

 Limited availability of organic inputs 

 Initial Yield Reduction during Conversion 

Period 

 Labor intensive 

 Knowledge and skill requirements 

To overcome these challenges, research and 

training are necessary. 

8. Role of Research, Extension, and Policy 

Support 

Research institutions are important in developing 

regional practices for organic soil management. 

Extension institutions are vital for capacity-

building and knowledge transfer. Financial 

support, policies, and market access promote 

adoption of organic systems of farming. 

9. Future Prospects & Way Forward 

The future of efficient and sustainable soil 

management for organic farming will come from 

complementing traditional knowledge with 

innovative solutions in various sciences. 

Precision organic farming, application of 

technology, climate-resilient farming, and 

enhanced bio-inputs will make these methods 

more efficient and scalable. Strengthening farmer 

and organic value chain networks will help 

promote sustainable soil management practices. 

CONCLUSION 

Organic farming systems have sustainability in 

soil management practices at their core. Organic 

farming focuses on organic matter, biological 

life, and ecological balance in soils. Through 

this, organic farming promotes sustainability in 

soils, ecological sustainability, and sustainability 

in agricultural production. The application of 

sustainability in soil management in organic 

farming will promote food security and 

sustainable agricultural development. 

 

REFERENCES 

Abbasi, N. M. (2025). Organic Farming and Soil 

Health: Strategies for Long Term 

Agricultural Sustainability. Agricultural 

Innovation and Sustain Ability Journal 

E-ISSN 3051-0325, 1(01), 25-32. 

Biswas, S., Ali, M. N., Goswami, R., & 

Chakraborty, S. (2014). Soil health 

sustainability and organic farming: A 

review. Journal of Food Agriculture and 

Environment, 12(3-4), 237-243. 

Lal, R., & Stewart, B. A. (Eds.). 

(2013). Principles of sustainable soil 

management in agroecosystems. CRC 

Press. 

Verma, B. C., Pramanik, P., & Bhaduri, D. 

(2019). Organic fertilizers for sustainable 

soil and environmental management. 

In Nutrient dynamics for sustainable 

crop production (pp. 289-313). 

Singapore: Springer Singapore. 

Watson, C. A., Atkinson, D., Gosling, P., 

Jackson, L. R., & Rayns, F. W. (2002). 

Managing soil fertility in organic 

farming systems. Soil use and 

management, 18, 239-247.

 
 


