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Abstract 

Today, the real objective of agriculture is not merely higher production, but sustainable and 

safe production at lower cost. The most important requirement for achieving this goal is 

healthy soil. If the soil is healthy, seeds, water, and farmers’ efforts all produce desirable 

results. However, if the soil becomes weak and degraded, the entire farming system gets 

affected. Across the country, excessive use of chemical fertilizers and pesticides in crop 

production is gradually making agricultural lands infertile. Fruits, vegetables, and grains 

produced with excessive chemicals are also being associated with serious health problems. 

Therefore, there is a growing need to reduce indiscriminate chemical use and encourage 

alternatives such as organic fertilizers.Organic fertilizers directly benefit farmers by 

improving soil fertility and maintaining long-term productivity. They help prevent land 

degradation and support sustainable income generation. Excessive consumption of chemically 

contaminated agricultural produce has also increased concerns regarding human health. This 

is why agricultural institutions, including ICAR and Pusa institutes, are continuously creating 

awareness among farmers regarding the use of organic fertilizers and sustainable nutrient 

management practices. 

 

One of the biggest challenges in modern agriculture is not just achieving higher yield, 

but obtaining good-quality and sustainable production at low cost. Soil plays the most 

important role in this process. Farmers often focus on seeds, irrigation, and fertilizers, but the 

condition of the soil itself is frequently overlooked. The reality is simple—healthy soil leads 

to healthy farming. Continuous cultivation of the same crop, excessive use of chemical 

fertilizers, and decline in organic matter have reduced soil fertility in many regions. This 

affects not only agricultural productivity but also food quality and human health. In such 

situations, balanced nutrient management and the use of organic fertilizers become essential. 
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Soil is not just a simple 

substance; it is a living system 

containing countless 

microorganisms, organic matter, 

and nutrients that work together 

to support plant growth. When 

this balance is maintained, crops 

perform well. However, 

continuous monocropping, 

excessive chemical fertilizer use, 

and lack of organic manure 

gradually weaken the soil.  

The simplest and most effective solution to this problem is soil testing. Soil testing 

helps farmers scientifically understand the actual condition of their soil. It reveals which 

nutrients are available in sufficient quantity and which are deficient. Based on this 

information, fertilizers can be applied in balanced and required amounts, reducing 

unnecessary expenditure and improving crop production. 

After soil testing, farmers are provided with a Soil Health Card, which contains 

important information related to soil properties. The card includes details such as soil pH 

(acidic, alkaline, or neutral nature), electrical conductivity (EC) indicating soil salinity, 

organic carbon content, nitrogen (N), phosphorus (P), potassium (K), and the status of 

micronutrients such as zinc, iron, sulfur, and boron. The card also provides recommendations 

regarding the type and quantity of fertilizers required for different crops. 

Farmers can interpret this information and plan nutrient management according to the 

needs of their soil. For example, higher pH indicates alkaline soil that requires specific 

management practices, while higher EC indicates increasing soil salinity. Similarly, low 

organic carbon levels suggest the need for farmyard manure, compost, or green manure 

application. Thus, the Soil Health Card acts as a scientific guide for farmers and plays a 

significant role in making agriculture more profitable, eco-friendly, sustainable, and 

productive. 

After receiving the soil testing report, balanced nutrient management becomes very 

important. Plant nutrients are mainly classified into two categories—macronutrients and 

micronutrients. 
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1. Macronutrients 

Macronutrients are required by plants in larger quantities and directly influence crop growth 

and productivity. 

Major Macronutrients 

• Nitrogen (N): Essential for vegetative growth and leaf development. 

• Phosphorus (P): Helps in root development and flowering. 

• Potassium (K): Improves disease resistance and crop quality. 

• Calcium (Ca): Strengthens cell structure and maintains soil balance. 

• Magnesium (Mg): Necessary for chlorophyll formation and photosynthesis. 

• Sulfur (S): Helps in protein and oil synthesis. 

The quantity of fertilizers applied is determined based on the deficiency or excess of these 

nutrients in soil. 

2. Micronutrients 

Micronutrients are required in very small quantities, but they are essential for the completion 

of the plant life cycle. 

Major Micronutrients 

• Iron (Fe): Required for chlorophyll formation and green foliage. 

• Zinc (Zn): Important for plant growth and enzyme activity. 

• Copper (Cu): Enhances disease resistance. 

• Manganese (Mn): Helps in photosynthesis. 

• Boron (B): Important for flowering and fruit formation. 

• Molybdenum (Mo): Helps in nitrogen utilization. 

Deficiencies of these nutrients are clearly reflected in soil test reports, and micronutrients are 

applied accordingly. 

How to Conduct Soil Testing? 

Soil testing is not a difficult task: 

• Collect soil samples from 5–6 different locations in the field from a depth of 15–20 

cm. 

• Mix all samples thoroughly to prepare a representative sample. 

• Dry the sample and submit it to a nearby soil testing laboratory or agriculture 

department. 
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• The report is generally available within a few days and provides information about 

nutrient status and soil pH. 

Based on this report, farmers can apply fertilizers in the correct quantity, which helps reduce 

expenditure and prevents soil degradation. 

The Government of India is also implementing the Soil Health Card Scheme to support 

farmers. Under this scheme, farmers receive a card containing complete information about 

their land, including deficient and excess nutrients and crop-wise fertilizer recommendations. 

This card works like a “health report” for the soil. 

Types of Fertilizers 

Generally, fertilizers are classified into three categories: 

1. Chemical Fertilizers 

Chemical fertilizers provide nutrients quickly to plants and play an important role in 

improving crop growth and productivity. Commonly used fertilizers include Urea, DAP, and 

Muriate of Potash (MOP). 

• Urea: Contains about 46% nitrogen and is mainly used for vegetative growth and 

greenness.  

• DAP (Di-Ammonium Phosphate): Contains about 18% nitrogen and 46% 

phosphorus, helping in root development and flowering. 

• MOP (Muriate of Potash): Contains about 60% potash, improving disease resistance, 

water balance, and crop quality. 

Although these fertilizers show rapid effects, excessive and imbalanced use can 

damage soil fertility. Continuous overuse reduces beneficial microorganisms, decreases soil 

biological quality, hardens the soil, and may also lead to groundwater pollution and soil acidity 

or alkalinity problems. Therefore, chemical fertilizers should always be applied in balanced 

quantities based on soil testing. 

2. Organic Fertilizers 

Organic fertilizers are derived from natural sources and play an important role in 

maintaining long-term soil fertility and structure. They improve water-holding capacity, 

aeration, and microbial activity in soil. 

Farmyard Manure (FYM) 

Prepared from animal dung, urine, and bedding materials, FYM improves soil 

structure, increases organic matter, and enhances moisture retention. 
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Compost 

Compost is prepared from decomposed leaves, crop residues, kitchen waste, and other 

organic materials. It provides balanced nutrients and improves soil productivity. 

Vermicompost 

Vermicompost is a high-

quality organic manure prepared 

using earthworms. It contains 

nitrogen, phosphorus, potassium, 

and micronutrients in appreciable 

quantities. It promotes plant 

growth, enhances microbial 

activity, and improves crop 

quality. 

Regular use of organic fertilizers maintains soil fertility for a long time and reduces 

dependence on chemical fertilizers. 

3. Biofertilizers 

Biofertilizers are microorganism-based fertilizers that naturally improve soil fertility and 

nutrient availability. 

Rhizobium Culture 

Rhizobium bacteria form nodules in the roots of pulse crops such as chickpea, 

mungbean, black gram, and pigeon pea. These bacteria fix atmospheric nitrogen into the soil, 

thereby reducing the need for nitrogen fertilizers. 

Azotobacter 

Azotobacter is a free-living beneficial bacterium that helps in nitrogen fixation and promotes 

plant growth. 

PSB (Phosphate Solubilizing Bacteria) 

These bacteria convert insoluble phosphorus present in soil into soluble forms that 

plants can easily absorb. 

Apart from these, traditional agricultural practices are also highly effective in 

maintaining soil health. 

Indigenous Farmyard Manure 

Traditional cow dung manure helps keep the soil biologically active and increases 

beneficial microorganisms. 
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Green Manuring 

Green manure crops such as Dhaincha and Sunhemp are grown and later incorporated 

into the soil. This increases organic matter, improves nitrogen availability, and enhances soil 

structure. 

Crop Rotation 

Crop rotation refers to growing different crops in sequence instead of repeatedly 

cultivating the same crop. It helps maintain nutrient balance, reduces pests and diseases, and 

sustains soil fertility. 

Balanced use of biofertilizers and traditional agricultural practices makes farming more 

sustainable, cost-effective, and eco-friendly. 

Small efforts toward improving soil health can create significant long-term benefits. 

Farmers should use chemical fertilizers in balance along with organic and biofertilizers to 

maintain soil fertility and improve productivity. 

Adopting crop rotation is also essential. Farmers should cultivate pulse crops such as 

mungbean, black gram, chickpea, and cowpea periodically because their roots contain 

Rhizobium bacteria that fix atmospheric nitrogen into the soil. This naturally increases soil 

nitrogen content and reduces fertilizer requirements, thereby lowering cultivation costs. 

Similarly, green manure crops like Dhaincha are highly beneficial for soil. Incorporating these 

crops into the field improves organic matter content, soil structure, and water-holding 

capacity. 

In addition, the soil surface should be covered with dry leaves, crop residues, or 

grasses, a practice known as mulching. Mulching helps conserve soil moisture, reduces water 

evaporation, suppresses weed growth, and maintains soil temperature. 

Through scientific and balanced farming practices, farmers can not only improve soil 

health but also achieve sustainable and cost-effective crop production. 

Today, agriculture is gradually moving toward sustainable farming systems. With 

increasing awareness and new technologies, farmers are beginning to understand their soil 

better, which is essential for the future of agriculture. 

In the end, the message is simple: 

If the soil becomes exhausted, farming will also decline.  

But if the soil remains healthy, farmers will prosper and the future will remain secure.  

“Healthy Soil – Prosperous Farmers”  

This is not just a slogan; it is one of the greatest necessities for the future. 
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