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Introduction 

Agricultural soils across different regions of India face various challenges, including 

declining organic matter, nutrient imbalances, soil degradation, and reduced fertilizer-use 

efficiency. Continuous cultivation, intensive cropping systems, and excessive dependence on 

chemical fertilizers have accelerated these problems. At the same time, mixed farming 

systems involving crops and livestock remain an important component of rural livelihoods in 

many parts of the country. Organic nutrient sources such as farmyard manure, vermicompost, 

compost, green manure, crop residues, biogas slurry, and biofertilizers offer tremendous 

opportunities to improve soil health and sustain agricultural productivity. Livestock 

enterprises including dairy farming, goat rearing, sheep farming, pig farming, and backyard 

poultry generate valuable organic resources that can be recycled within the farming system. 

Their scientific utilization can reduce dependence on external inputs, lower production costs, 

improve soil fertility, and enhance crop yields, thereby contributing to sustainable and 

climate-resilient agriculture throughout India. 

Soil Also Needs a Balanced Diet 

Just as humans require a balanced diet for good health, soil also requires balanced nutrition. 

Excessive reliance on urea supplies nitrogen but often leads to deficiencies of phosphorus, 

potassium, sulphur, and micronutrients such as zinc and boron. Consequently, soil 

productivity declines and farming become more expensive. Balanced fertilizer use means 

applying nutrients in the right quantity, at the right time, through the right method, based on 

soil testing and crop requirements. This approach improves crop yield, reduces nutrient 

losses, and sustains soil health over the long 

term. 

Agriculture and Livestock: A Natural 

Nutrient Cycle 

Agriculture and livestock together form an 

ideal natural nutrient recycling system. Crop 

residues serve as feed for animals, while 

animal dung and urine are returned to the soil 

as valuable sources of nutrients. This 

continuous recycling process plays a crucial 

role in maintaining soil fertility and productivity.  

 Crop → Fodder → Livestock → Dung & Urine →Vermicompost → Soil → Crop 



This cycle not only reduces dependence on external inputs but also makes farming more 

sustainable and self-reliant. 

Livestock: Nature’s Fertilizer Factory 

India possesses one of the largest livestock populations in the world. Besides providing milk, 

meat, eggs, and employment, livestock are an important source of organic manure. Every 

animal contributes nutrients to the soil through dung and urine. 

Estimated Dung Production from Different Livestock 

Animal Dung Production (kg/day) 

Cow 10–15 

Buffalo 15–20 

Pig 2–4 

Goat 0.5–1.0 

Poultry Bird 0.08–0.12 

Scientific utilization of these resources can significantly reduce farmers’ dependence on 

chemical fertilizers. 

Vermicompost: Converting Waste into Wealth 

Vermicompost is a high-quality organic 

manure produced through the 

decomposition of organic wastes by 

earthworms. It transforms livestock waste 

and crop residues into a valuable 

agricultural resource and is often 

regarded as an excellent example of the 

“Waste to Wealth” concept. Compared to 

ordinary farmyard manure, vermicompost 

contains higher levels of nitrogen, phosphorus, and potassium. It is also rich in beneficial 

microorganisms, enzymes, plant growth promoters, and humic substances. 

Nutrient Content of Major Organic Manures (%) 

Organic Manure Nitrogen Phosphorus Potassium 

Farmyard Manure (FYM) 0.5 0.2 0.5 

Compost 0.8–1.0 0.4–0.8 1.0 



Vermicompost 1.5–2.0 1.0–1.5 1.0–1.8 

Biogas Slurry 1.5–2.0 1.0 1.0 

Poultry Manure 2.5–3.5 2.0–2.5 1.5–2.0 

Regular application of vermicompost improves soil structure, enhances water-holding 

capacity, and ensures the availability of essential nutrients to plants. 

Role of Organic Manures in Balanced Fertilizer Use 

Research studies have consistently demonstrated that integrated use of organic manures and 

chemical fertilizers is more effective than sole reliance on chemical fertilizers. Organic 

manures improve soil organic matter content, enhance nutrient availability, and increase 

nutrient use efficiency. 

Nutrient Use Efficiency (%) 

Treatment Efficiency 

NPK alone 35 

NPK + FYM 50 

NPK + Compost 55 

NPK + Vermicompost 60 

These findings clearly indicate that organic manures enhance fertilizer efficiency, leading to 

higher productivity and profitability. 

Balanced fertilization and Climate resilient Agriculture 

Climate change poses a major challenge to agriculture through erratic rainfall, droughts, 

floods, and rising temperatures. Under such circumstances, the concept of Carbon-Smart 

Agriculture has gained considerable importance. Livestock excreta based organic resources 

such as farmyard manure, vermicompost, and biogas slurry increase soil organic carbon, 

improve soil structure, enhance water retention, and stimulate microbial activity. These 

improvements help crops withstand climatic stresses more effectively. Furthermore, reduced 

dependence on chemical fertilizers lowers greenhouse gas emissions, contributing to climate 

change mitigation. 

 

 



Balanced Nutrient Management: The Key to 

Sustainable Agriculture 

Balanced nutrient management aims to supply 

crops with all essential nutrients according to 

their requirements. It involves the integrated use 

of chemical fertilizers, organic manures, 

biofertilizers, and crop residues. Livestock is the 

central to soil, crop and human health.   

Balanced Fertilizer Use + Livestock-Based 

Organic Manures = Healthy Soil + Higher Yield + Lower Cost + Greater Profit 

 This principle forms the foundation of Integrated Nutrient Management (INM), which is 

widely recognized as a cornerstone of sustainable agriculture. 

 

  

  

  

  

  

 Recommendations for Farmers 

 Conduct soil testing every 2–3 years. 

 Follow recommendations provided in the Soil Health Card. 

 Apply 5–10 tonnes of farmyard manure or compost per hectare. 

 Establish vermicompost units at the village level. 

 Convert crop residues into compost instead of burning them. 

 Include legumes in crop rotations. 

 Integrate crop production and livestock farming. 

 Promote biogas and organic manure-based rural enterprises. 

 

 



Conclusion 

The future of agriculture lies not in the excessive use of chemical fertilizers but in a balanced 

and integrated approach that combines healthy soils, balanced nutrition, and efficient use of 

natural resources. Livestock-derived resources such as farmyard manure, vermicompost, 

biogas slurry, and other organic inputs are vital for improving soil health, enhancing nutrient-

use efficiency, and ensuring sustainable agricultural production. Since agriculture and 

livestock are closely interconnected in rural farming systems, integrated nutrient management 

offers a practical pathway towards lower production costs, higher profitability, and 

environmental sustainability. Farmers should view dung as “gold for the field,” 

vermicompost as “elixir for the soil,” and balanced fertilizer use as the key to prosperous 

farming. Ultimately, sustainable agriculture depends on healthy soils, efficient nutrient 

management, and effective integration of livestock with crop production. This is the pathway 

towards resilient farming systems, prosperous farmers, and a developed India. 

Key Message 

“Dung is the gold of the field, vermicompost is its shine, and balanced fertilizer use is 

the key to agricultural success.” 
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