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Soil Health Management under Intensive 

Farming Practices 

INTRODUCTION 
 

Modern agriculture has played a pivotal role in enhancing 

food production to meet the demands of the rapidly growing 

global population. However, the intensification of agriculture, 

particularly through monocropping, excessive reliance on 

chemical inputs, and continuous exploitation of soil resources, 

has adversely affected soil quality. The adoption of intensive 

farming methods such as continuous cultivation, heavy usage 

of fertilizers, and unsustainable management of land and 

water has led to considerable degradation of soil health all 

around the world. This degradation is manifested in the form 

of mineral deficiencies, reduction in organic content, 

deterioration in the structure of the soil, decrease in its ability 

to retain moisture, and elimination of beneficial 

microorganisms. Since soil is a vital component of 

agricultural activities and ecosystems, its restoration has 

assumed great significance in the sphere of sustainable 

agriculture and climate resilience. This paper explores the 

causes of degradation of soil health under intensive farming 

practices, the indicators of soil health, and the strategies to 

restore it. Particular importance is attached to the adoption of 

eco-friendly and sustainable techniques like integrated 

nutrient management, conservation agriculture, use of organic 

inputs, crop rotation, and precision farming technologies. 
 

Soil health, which refers to the capacity of soil to 

function as a living ecosystem that sustains plants, animals, 

and humans, is essential for long-term agricultural 

productivity. Healthy soils support nutrient cycling, water 

regulation, and biological activity, all of which are crucial for 

crop growth. Therefore, restoring degraded soils has become 

an urgent necessity to ensure sustainable agricultural 

development, environmental protection, and food security. 
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2. Reasons for Soil Degradation in Intensive 

Farming 

Reasons for soil degradation in intensive 

farming include various issues related to one 

another. First, the lack of proper crop rotation 

leads to soil fertility depletion and increases the 

susceptibility of crops to pests and disease 

infestations. Second, improper use of fertilizers 

and pesticides disrupts soil chemistry and 

harms beneficial soil microflora. Third, 

waterlogging and salinity associated with over-

irrigation and poor drainage exacerbate the 

problem of soil degradation. Moreover, 

erosion, which entails soil loss due to the effects 

of wind and water, causes fertility depletion 

through removal of the fertile topsoil layer. 

Fourth, decreased amounts of organic 

substances result in decreased soil quality and 

nutrient content. Fifth, soil compaction caused 

by heavy machinery use hampers plant 

development. 
 

3. Important Indicators for Soil Health 

Soil health can be assessed using various 

indicators that pertain to physical, chemical, 

and biological aspects. One such indicator is the 

amount of soil organic carbon, which indicates 

the concentration of organic matter and soil 

fertility. Availability of nutrients, both 

macronutrients and micronutrients, is indicative 

of soil's ability to support the growth of plants. 

Porosity of soil and soil structure indicate water 

retention. The presence of microbial organisms 

in soil and their activity levels are indicative of 

biological health. Soil pH and electrical 

conductivity are two chemical indicators which 

have an impact on nutrient availability. 
 

4. Methods for Restoring Soil Health 
 

4.1 Integrated Nutrient Management (INM) 

Integrated Nutrient Management is a method 

that includes careful and well-balanced 

application of chemical fertilizers along with 

organic manures and bio-fertilizers. INM 

ensures that the nutrients are utilized efficiently 

without causing any harm to the environment. 

INM improves soil fertility through increased 

availability and balancing of nutrients. INM 

helps in sustaining crop production due to the 

absence of nutrient deficiency and soil 

degradation. 
 

4.2 Application of Organic Matter 

The application of organic matter like farmyard 

manure, compost, vermi-compost, and green 

manures is essential for soil restoration. 

Organic matter increases the physical 

properties of soil and adds more nutrients to it. 
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The addition of organic matter increases water-

holding capacity and biological activity of soil. 

Organic matter serves as a binding substance 

for soil aggregation. 
 

4.3 Crop Rotation and Crop Diversification 

Crop rotation and diversification refer to a 

farming process that entails planting various 

kinds of crops in succession over a period of 

time. Including legumes in the crop rotation 

helps increase soil nitrogen levels due to 

biological nitrogen fixation. Crop 

diversification assists in disrupting the life 

cycle of pests and diseases, reduces soil nutrient 

depletion, and adds to soil diversity. 
 

4.4 Conservation Tillage Systems 

Tillage conservation techniques like minimum 

tillage and no-till involve minimal soil 

disruption and leaving a layer of cover on the 

soil surface. Keeping crop residues on top of the 

soil reduces erosion, maintains moisture levels 

in the soil, and adds organic matter to the soil. 
 

4.5 Cover Cropping 

In cover cropping, crops like leguminous crops, 

clovers, and mustard are cultivated during the 

fallow period. Cover cropping helps prevent 

soil erosion, improves organic matter content in 

soils, and facilitates nutrient recycling. Besides 

protecting against erosion, the root systems of 

cover crops improve soil structure and add to its 

fertility when incorporated into the soil. 
 

4.6 Integrated Pest Management (IPM) 

Integrated Pest Management entails the 

application of biological control, cultural 

control, and the minimum possible usage of 

chemicals in controlling pests. IPM minimizes 

the detrimental impact of synthetic pesticides 

on soil flora and fauna. By ensuring that the 

beneficial insects and other organisms in the 

soil remain intact, IPM ensures soil 

sustainability. 
 

4.7 Methods of Soil and Water Conservation 

Soil and water conservation methods like 

contour ploughing, terracing, bunding, and 

rainwater harvesting can help reduce soil 

erosion and increase water availability. Such 

methods limit runoff, recharge the groundwater 

system, and maintain the moisture content of 

the soil. Appropriate soil and water 

conservation is important to ensure the fertility 

of the soil, especially in rain-fed areas and hill 

regions. 
 

4.8 Application of Biofertilizers 

Biofertilizers like Rhizobium, Azotobacter, and 

phosphate-solubilizing bacteria help 

immensely in increasing the availability of 

nutrients in the soil. They help in carrying out 

biological nitrogen fixation, phosphorus 

solubilization, and other nutrient solubilization 

activities. Biofertilizers decrease the need for 

chemical fertilizers in ensuring soil fertility. 
 

4.9 Agroforestry Systems 

Agroforestry involves the combination of trees 

with crop and/or animal farming systems. It 

helps improve soil health through better soil 

structure and soil organic matter. Agroforestry 

systems involve high carbon sequestration and 

help prevent soil erosion. 
 

4.10 Precision Agriculture 

Precision agriculture utilizes advanced 

technologies such as sensors, Geographic 

Information Systems (GIS), and remote sensing 

to optimize input use and improve soil 

management. These technologies enable site-

specific nutrient management, efficient water 

use, and real-time monitoring of soil conditions. 

Precision agriculture reduces environmental 

impacts and enhances resource-use efficiency. 
 

5. Contribution of Soil Microorganisms in 

Restoration 

Soil microorganisms have an indispensable 

contribution in ensuring soil restoration and 

maintaining its quality. These organisms 

decompose organic material and facilitate the 

liberation of nutrients essential for plant 

development. Nutrient mineralization by 

microbes helps make these nutrients available 

in easily absorbable form. Moreover, soil 

microorganisms help in improving the physical 

condition of the soil by adding binding 

materials, which facilitate soil agglomeration. It 
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is imperative to develop microbial diversity in 

the soil by using organic fertilizers and 

reducing chemical use. 
 

6. Problems with Soil Health Restoration 

In spite of the presence of several methods used 

in soil restoration, there exist many barriers in 

implementing these processes. Farmers lack 

knowledge and awareness about sustainable 

agricultural practices. Initial costs incurred in 

adopting organic fertilizers, conservation 

technologies, and precision equipment may 

serve as major deterrents, especially for small 

farmers. Organic sources and biofertilizer are 

not readily available in all regions. Apart from 

that, various institutional and policy problems 

exist as well. 
 

7. Future Perspectives 

In order to restore soil health in the future, it 

will be necessary to promote the concept of 

climate-smart agriculture through improved 

methods of cultivation that would increase the 

resilience of soil against climate change. The 

use of digital tools in soil health monitoring 

such as soil sensors as well as mobile-based 

advisory services can assist in improving 

decisions. It will become necessary to develop 

location-specific practices in soil management 

by making use of soil testing and other factors 

specific to that region. 

 

CONCLUSION 

Soil health restoration under intensive farming 

systems becomes an absolute necessity in order 

to ensure the sustainability of agriculture in the 

long run. By adopting proper practices, one can 

easily restore the soil health that could greatly 

contribute towards sustainability in soil 

management. The adoption of proper practices 

for soil management will be important since 

soil management becomes difficult otherwise 

due to various reasons. 
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