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INTRODUCTION 

In the Indian Agricultural ecosystem, the crops, the natural 

resources, livestock, soil, and ultimately the farmers are very 

intelligently linked. Before the newer practices of using 

chemically enhancing fertilizers, it was quite common to use 

natural resources to maintain the Soil health without causing 

any harm to the natural ecosystem of the soil. This made up a 

very sustainable form of agriculture throughout the years.  

However, during times of economic stress, which gave rise 

to the Green Revolution, the usage of chemical fertilizers 

was increased to boost crop production.  This resulted in loss 

of nutrient cycling of soil, soil degradation, and subsequent 

loss of water retention abilities of soil.  The significance of 

improving soil health by combining conventional techniques 

with scientifically supported nutrient management strategies 

is being emphasized more and more in contemporary 

research. 

Indigenous Soil Fertility Management Practices 

Application of Farmyard Manure 

Sustainable soil improvement and increased fertility have 

been greatly aided by the application of cow dung, urine, and 

other agricultural waste as farmyard manure. The continuous 

research throughout the years has shown that the continuous 

use of farmyard manure contributes to the increase of soil 

microbial activity, nutrient availability, water retention, and 

the structure of the soil. Consistent application of farmyard 

manure raises soil organic carbon levels and maintains crop 

productivity, according to a thorough field study. (Tandon, 

1992) 

Green Manuring Techniques 
 

 

Figure 1: Source: Ghorai et al. (2024), Winter green manure by S. aculeata 

… DOI: 10.13140/RG.2.2.34518.77128. 
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Green manuring consists of growing quick-

growing leguminous plants like Sesbania and 

Crotalaria and turning them into the soil prior 

to blooming. This method enhances the 

physical characteristics of soil, increases 

organic matter levels, and provides 

biologically fixed nitrogen. Research indicates 

that green manuring can partially replace 

chemical nitrogen fertilizers while sustaining 

yield levels.

 

 

Recycling of Crop Residues: 

 
Figure 2:  Preparation of improved quality compost from crop residues  

(Courtesy: S.D. Mishra, IARI, New Delhi) 

The most common traditional agricultural 

practices focused on preserving and using crop 

byproducts like straw and stubble in the soil. 

Using crop’s own residue helps to reduce 

erosion of soil, increases its moisture retention, 

and subsequently increases nutrient cycling. 

Studies have indicated that controlling and 

effectively using crop residues is important for 

increasing the amount of carbon stored in the 

soil and the amount of microbial biomass. 

Crop Varieties and Rotation Methods 

The Indigenous farming systems used a unique 

style of cropping to increase the nitrogen 

availability of soil naturally and sustainably. In 

order to improve soil fertility through 

biological nitrogen fixation, it employed crop 

rotation and mixed cropping with a variety of 

crops, including legumes, cereals, and 

oilseeds. Crop variety helps manage pests and 

make efficient use of soil resources.  

Usage of Biological and Organic Inputs 

Throughout history, farmers have used organic 

fertilizers in order to increase the health of the 

soil and its fertility. Mostly these included the 

usage of coco peat, Cow Dung, Dried woods 

and leaves as sources of carbon, bone meal, 

etc. The use of these safe yet rich resources 

helped in sustainable soil management while 

greatly increasing its nutrient availability and 

accessibility, boosting the microflora of the 

soil. These practices demonstrate farmers’ 

comprehension of biological mechanisms in 

the soil ecosystem. 

Impacts of Fertilization with High Chemical 

Inputs 

The use of chemical fertilizers in an 

uncontrolled and unbalanced degree has 

greatly damaged soil health over time. This 

has resulted in uneven soil composition, such 

as highly acidic pH, a disturbed microbial 

ecosystem of the soil, and salinity stress.  This 

has led to micronutrient deficiency with 

subsequent damage to soil biodiversity. 

Results from extended fertilizer trials carried 

out in India show that without organic 

amendments, soil quality deteriorates and yield 

becomes stagnant over time. 

Modern Significance of Indigenous 

Methodology 

Indigenous methods for managing soil fertility 

continue to be very pertinent because of their 

various benefits: 



 

 

Copyright © April, 2026; Agrospheres                                                                                                         31 

 

• Use of easily available and very cost-

effective resources. 

• Enhancement of soil composition and 

organic material levels 

• The increment in microbial activity of the 

soil.  

• Reduction in the dependence on chemical 

fertilizers.   

• Increase the adaptability of the soil 

ecosystem even after multiple environmental 

changes.  

Using these traditional yet effective practices 

in coherence with providing appropriate 

nutrients to the soil can substantially increase 

the adaptability and overall health of the soil. 

This will result in sustainable agriculture that 

is beneficial to both the environment and 

small-scale local farmers.  

 

Critical Analysis of Existing Indigenous Soil 

Fertility Practices. 

Although the aforementioned indigenous soil 

fertilization techniques exhibit a solid 

ecological basis and long-term viability, their 

efficacy is frequently situation-specific. Local 

soil types, climatic conditions, and 

socioeconomic realities all influenced the 

evolution of these activities. Despite their 

environmental soundness, their widespread use 

in contemporary intensive agriculture has been 

constrained by issues including labor intensity, 

delayed nutrient release, and lower rapid yield 

responses as compared to chemical fertilizers. 

The slow deterioration of indigenous 

knowledge systems brought on by generational 

changes, urban migration, and the 

predominance of input-intensive agriculture is 

another serious issue. These techniques have 

been further devalued by the lack of 

appropriate documentation and scientific 

proof. However, current agroecological studies 

attest to the tight alignment of many 

conventional practices with concepts of soil 

biology, nutrient cycling, and ecosystem 

resilience. This emphasizes the necessity of 

methodical integration as opposed to 

replacement. 

Role of Soil Microorganisms in Indigenous 

Fertility Management. 

In indigenous farming systems, soil microbes 

are essential to preserving fertility. Microbial 

diversity and activity are greatly increased by 

techniques like crop residue incorporation, 

green manuring, and farmyard manure 

application. By aiding in decomposition, 

nutrient mineralization, nitrogen fixation, and 

phosphorus solubilization, these microbes 

increase the availability of nutrients for crops. 

Compost teas, Panchagavya, and 

Jeevamrit are examples of traditional inputs 

that serve as microbial inoculants, enhancing 

the populations of beneficial bacteria and 

fungi. Root surface area and nutrient uptake 

efficiency are enhanced by mycorrhizal 

connections that are fostered in low-chemical 

conditions. Improved soil aggregation, 

porosity, and long-term fertility are guaranteed 

by maintaining microbial balance. Overuse of 

chemical fertilizers, on the other hand, upsets 

these microbial networks, decreasing soil 

resilience and raising reliance on outside 

sources. 

 

Indigenous Practices and Climate-Resilient 

Agriculture 

Problems, including unpredictable rainfall, 

droughts, floods, and temperature extremes, 

have gotten worse due to climate change. 

Climate resilience is naturally enhanced by 

indigenous soil fertility management 

techniques. Increased organic matter increases 

drought resistance, decreases runoff, and 

improves soil water-holding capacity. The 

temperature of the soil is regulated and 

moisture loss is avoided by mulching and 

residue recycling. 

Furthermore, increased soil organic 

carbon levels brought about by organic 

amendments aid in carbon sequestration and 

reduce greenhouse gas emissions. Crop 

rotation and mixed cropping strategies lower 

the likelihood of crop failure and stabilize 

production in the face of erratic weather. 

These characteristics make indigenous soil 

management an essential part of India's 

climate-smart agriculture. 
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Socio-Economic Implications for Small and 

Marginal Farmers 

Adopting native soil fertility techniques has 

huge socioeconomic advantages, especially for 

small and marginal farmers, who make up the 

bulk of Indian agriculture. By using locally 

accessible resources, these methods lessen 

reliance on pricey chemical fertilizers and 

outside markets. This lowers input-related debt 

and increases economic self-reliance. 

Additionally, stable yields over time 

result from better soil health, guaranteeing 

food security and the sustainability of 

livelihoods. In rural settings, social capital is 

further strengthened through collective residue 

management, seed sharing, and community-

based composting. To make organic farming 

practices commercially viable, however, 

market incentives, training initiatives, and 

legislative assistance are crucial. 

 

Integration of Indigenous Knowledge with 

Modern Scientific Approaches 

Integrating traditional soil fertility techniques 

with cutting-edge scientific nutrient 

management is essential for the sustainable 

intensification of agriculture. In order to meet 

crop nutrient demands while maintaining soil 

health, Integrated Nutrient Management 

(INM) frameworks recommend the combined 

use of organic manures, biofertilizers, and 

sparing chemical inputs. 

By optimizing nutrient application, 

precision agriculture technologies can 

minimize waste and their negative effects on 

the environment. Decision-support systems, 

remote sensing, and soil testing can improve 

the effectiveness of conventional methods. 

Farmers' confidence and adoption rates will 

rise even more if indigenous inputs are 

scientifically validated and standardized. 

 

Policy Interventions and Institutional 

Support 

The promotion of indigenous soil fertility 

management is greatly aided by government 

regulations. Organic and natural agricultural 

methods are emphasized by programs like 

Zero Budget Natural agricultural (ZBNF), the 

National Mission for Sustainable Agriculture 

(NMSA), and Paramparagat Krishi Vikas 

Yojana (PKVY). However, long-term 

monitoring, capacity building, and region-

specific customisation are necessary for 

successful implementation. 

Disseminating knowledge requires 

institutional cooperation between farmer 

organizations, extension offices, and 

agricultural colleges. Its preservation and 

modernization will be ensured by bolstering 

extension services and incorporating 

indigenous knowledge into agricultural 

courses. 

 

Future Prospects and Research Gaps. 

There are still a number of research gaps in 

indigenous soil fertility management, despite 

increased interest. There are little quantitative 

evaluations of economic returns, nutrient 

dynamics, and long-term yield stability. More 

multidisciplinary studies that include ecology, 

socioeconomics, and soil science are required. 

Standardizing organic input formulas, 

assessing region-specific methods, and 

creating scalable models should be the main 

goals of future study. Farmers can help close 

the gap between traditional knowledge and 

scientific innovation through participatory 

research. 

 

CONCLUSION 

Indian Indigenous soil fertility management 

techniques show us scientifically grounded yet 

very eco-friendly practices that were polished 

after generations of agricultural expertise 

because of being so heavily reliant on 

Agriculture as a livelihood. These methods 

eventually increase soil fertility, promote 

ecological stability, and reduce the need for 

chemical substitutes. Traditional soil 

management methods must be revived and 

integrated with modern agricultural research in 

order to accomplish sustainable agriculture, 

guarantee food supply, and enhance soil health 

in India. 
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