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TOPIC-  Problems of soil health 

Soil Health 

Soil, as air and water, is a fundamental resource required for meeting the diverse needs of humans. 
Environmental pollution influences both soil and agriculture that are the two valuable resource 
essential for our sustenance. Soil is assumed as an inexhaustible resource that is used continually 
for increasing agricultural production. The soil today has virtually turned lifeless in places with 
increasing development and industrialization. Soil, microflora, fauna, nutrients and associated 
habitat has the potential to influence the soil ecosystem, agriculture, environment and economy. Soil 
and its living organisms are an integral part of ecosystems and environment, playing a critical role in 
maintaining soil health, ecosystem functioning and productivity. 

 

Soil Health for Agriculture  

Characteristic features of healthy soil are mentioned below.  

• Good soil tilth  

• Sufficient depth  

• Sufficient supply of nutrients  

• Small population of plant pathogens and pests  

• Good soil drainage  

• Large population of beneficial organisms  

• Low weed pressure  

• Free of chemicals and toxins that may harm the crop  

• Resistant to degradation  

• Resilience when unfavorable conditions occur (Table 1).  

Some of the factors causing low fertility in soil are:  



• Soil erosion  

• Continuous cultivation without use of inorganic or organic nutrients  

• Deforestation and overgrazing  

• Insufficient nutrient replacement  

• Effect of salts in soil [1-7].  

Guidelines for Organic Fertility Management  

Soil fertility can be viewed as a function of the biological, physical and chemical characteristics 

of soil. An organic fertility program should consider all of these interrelated factors to optimize 

and sustain crop production. 

 

Soil testing is useful for monitoring and analysis of soil organic content that influences the 

physical and biological quality of soil. Soil testing helps to estimates the level of nutrients 

present in the soil that are available to plants. It helps to determine the quantity and type of soil 

amendments needed for better crop yields. Soil fertility in organic farming is complex as the 

nutrient source comprising of compost, manure makes it challenging to maintain nutrient 

balance. Hence, excessive levels of certain nutrients (like phosphorus) may occur. Monitoring 

nutrient trends over a period of time enables farmers to adapt their nutrient management 

strategies to optimize yield and minimize adverse environmental impact. In general, the aim 

should be to maintain nutrient elements within the optimum range as reported on the soil test. 

When a nutrient is above optimum range it should not be amended until the excess is used up 

by crops. It is important to keep in mind that factors other than nutrients may limit crop potential, 

because simply adding more nutrients will not solve all problems. 

 

Organic content management is an essential part of organic agriculture. Additions of compost, 

animal or green manures are needed to feed soil microbes, but organic growers need to 

carefully monitor soil test reports while supplementing and adding organic amendments to the 

soil. Organic matter management is essential because the byproducts of decomposition of 

organic amendments bind soil particles to improve the physical condition or structure of soil and 

because the organic matter is the storehouse of nutrients in the soil. Many nutrients, especially 

N, P, K, S, Cu, and Zn are released when organic matter decomposes. Decaying organic matter 

in the soil releases nutrients randomly. When the release of nutrients or mineralization is low 

when soil is cool, fertilizing with soluble forms of nutrients may benefit crops. For this reason 

phosphorus and nitrogen should be placed near the roots of crops early in the growing season. 

We should use peanut or soybean to provide some available P and N, respectively or use a 

commercial organic fertilizer blend. 

 

Nitrogen 10 to 90% of the N contained in compost, manure, plant and animal byproducts may 

be available to plants. These releases of N vary with drainage, soil conditions and may not be 

meeting crop needs of short season crops. Many annual crops need N most intensely about 

three to four weeks after transplanting, or just before the period of maximum growth. Therefore, 

side dressing or spreading a rapidly available source of N along the crop row will release 

nutrients is most efficient technique. 
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Limestone It raises the soil pH and provides calcium (Ca) and varying amounts of magnesium 

(Mg). The selection of dolomitic or calcitic lime should be based on soil test levels of Ca and Mg. 

Sulfur is used when the pH of the soil is high. 

 

Magnesium is best applied as dolomitic lime, but when liming is not required, other Mg sources 

are Sul-Po-Mag or Epsom salts. Sul- Po-Mag is the better choice if potassium is also required. 

However, Epsom salts can be applied as a foliar spray to temporarily alleviate Mg deficiency. 

Dissolve 15 lbs per 100 gal water and spray at weekly intervals. 

 

Phosphorus is low in many New England soils, and can limit crop growth, especially early in 

the season. Soils testing below optimum in available phosphate (P2O5) usually require 

substantial applications of phosphate. Compost and manures are an excellent source of readily 

available P2O5. Maintain a pH of 6 to 7 with limestone to maximize P2O5 availability. Compost 

and manures tend to contain less P2O5 than N or K2O, but repeated applications of moderate 

rates will raise P levels substantially. Repeated use of these materials has resulted in excessive 

soil levels. Nutrient levels should be monitored with regular soil tests. Some growers use large 

amounts of rock phosphate to try to build fertility. Over time this can lead to levels much above 

optimum. To allow P levels to come down, no amendments containing P should be applied 

including compost. This is unfortunate since compost is an important part of good soil 

management. 

 

Potassium is very slowly available (several years) from granite dust and greensand, which are 

applied at 3 to 5 tons to the acre to build up K reserves. Wood ashes contain soluble K, but 

must be used with caution because they will raise the pH rather rapidly and can be caustic. The 

liming effect of 1 pound of ashes is roughly equal to 1/4 to 1/2 of a pound of limestone. No more 

than one 1 of ashes per acre should probably be applied at once unless a detailed analysis of 

the material has been performed and only then if called for by low pH, low K and sufficient Mg. 

Sul-Po-Mag is the K fertilizer of choice when Mg is also needed. Potassium sulfate from natural 

sources is a better choice when K is needed but Mg is not. 

 

Micronutrients are generally sufficiently supplied to plants by regular additions of organic 

amendments. Wood ash is another excellent source of micronutrients. Some seaweed extracts 

may also supply micronutrients. In soils low in boron (B), remedial applications are widely 

recommended for crops that readily suffer from B deficiency, such as crucifers. In this case, 1 to 

2 lb/acre of B should be applied to the soil. It is difficult to apply such a small amount uniformly, 

but boron can be ordered as part of a fertilizer blend. Most boron products are soluble and can 

sprayed evenly over the soil. Several forms of B are OMRI listed, including Solubor, Fertibor 

and Biomin Boron. It is advisable to monitor B levels with soil tests and tissue tests (for 

perennial fruits). 

 

Microorganisms present in the soil play a vital role. Bacteria feed on organic matter, store and 

cycle nitrogen, and decompose pesticides. Fungi Up to 3,000 species of fungi are in the soil. 

Some feed on dead organic matter like crop residues that are more difficult to break down– 

others are parasites that attack other microbes. Some fan out from the root to get more nutrients 

and hold more water for the plant, delivering nutrients to the plant in exchange for carbon. 

Protozoa eat bacteria, fungi, and algae. When they eat bacteria, their main food source, they 

unlock nitrogen that’s released into the soil environment slowly. They convert organic nitrogen 

to inorganic nitrogen that’s available to plants. Mites decompose and shred organic matter as an 

important part of the nitrogen cycle. Nematodes are microscopic worms that are an important 

part of the nitrogen cycle. Most are non-pathogenic and don’t cause disease. They eat other 

 



organisms in the soil. Earthworms expel partially decomposed organic matter, produce nutrient-

rich casts, and make lubricated tunnels that aid soil structure and water movement in the soil. 
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