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Soil Productivity and Soil Fertility 

 

Soil Fertility: Soil fertility is the ability of the soil to provide all essential plant nutrients in 

available forms and in a suitable balance. 

Soil productivity: The capability of soil to produce specified crop yield under well-defined and 

specified systems of management of inputs and environmental conditions. 

 
Factors Governing Soil Fertility  

A. Natural factors:- 

1. Parent material:- Fertility of a soil depends on the chemical composition of parent material 

from which it derived.  

2. Topography :- Soils on the upper slope are less fertile than the soils on lower slope because 

high leaching and erosion on upper slope.  

3. Climate:- In tropical climate decomposition of organic matter is faster than temperate 

climate. Thus soils of tropical regions are less fertile when compared to temperate region.  

4. Depth of Soil Profile:- Deep soils are more fertile than the shallow soils and the roots are 

spread well enough in deep soils than the shallow soils.  

5. Physical Condition of Soil:- The soil texture and soil structure influence the soil fertility.  

6. Soil Age:- New soil is more fertile and good in structure than old soil because regular 

consumption of nutrient and degradation of soil structure by vegetation.  

7. Soil Erosion:- With soil erosion, the top layer of soil is worn away due to factors such as 

water, wind and tillage of farmland, its lead to less fertility and poor structure. 

8. Nutrient status in Soil 

B. Artificial Factors:-  

1. Waterlogging                                        2. Cropping System  

3. Soil pH                                                  4. Soil Microorganisms  

5. Organic matter content in Soil           6. Method and time of ploughing   

 



Factors Governing Soil Productivity  

1. Soil Fertility                                    2. Soil Physical condition  

3. Soil/Farm Location                         4. Market demand of Crops  

5. Transportation Facility                    6. Weather condition  

7. Insect-Pest and Disease Attack 

 

Essential Plant Nutrients 

Classification of Plant Nutrients. Role of Function of Essential Plant Nutrients and their 

Important deficiency Symptoms. The element is involved directly in the nutrition of the plant 

quite apart from its possible effects in correcting some unfavorable microbiological or chemical 

condition of the soil or other culture medium.  

 

Essential plant nutrients:- A total of only 17 elements are essential for the growth and full 

development of higher green plants according to the criteria laid down by Arnon and Stout 

(1939).  

 

These criteria are:-  

1. A deficiency of the given element makes it for the plant impossible to complete its life cycle.  

2. The deficiency is specific for the given element and not replaceable by another element.  

3. The element is a constituent of an essential metabolite or it is required for the action of an 

enzyme system.  

According to Arnon had 16 elements are essential for the growth but Ni is also included in 

essential elements in 2009. 

 

Classification of Plant Nutrients basis on quantity  

1. Frame work Nutrients/Structural Nutrients: - Plant nutrient participated in structure 

development that are called as frame work nutrients.  

2. Macro Nutrient:- Macro nutrient must be presented in plant tissue in concentration more 

than 1 mg per gram of dry weight.  

i. Primary Nutrients:- Among macro nutrients, Nitrogen, Phosphorus and Potassium are known 

as primary nutrients which are required in a proper ratio for a successful crop.  

ii. Secondary Nutrients:- Next to primary nutrients, there are three elements such as Calcium, 

Magnesium and Sulphur which are known as secondary nutrients.  

3. Micro Nutrients/Trace Nutrients:- These are present in plant tissue in concentration of ≤ 
1mg/gram are called as Micro Nutrients.  

4. Ultra-Micro Nutrients:- These are present in plant tissue in concentration of < 1 ppb are 

called as Ultra-Micro Nutrients. Eg:- Mo and Co.  

5. Beneficial Plant Nutrients:- They are not required by all plants but can promote plant growth 

and may be essential for several plant species. Eg.:- Sodium (Na), Vanadium (V), silicon (Si) and 

cobalt (Co)  

6. Quasi essential element:- Silicon is considered a quasi-essential element for plants because its 

deficiency can cause various abnormalities with respect to plant growth and development. This 

term was introduced by Epstein (1999), Epstein & Bloom (2005). 



 
Note: This content has been prepared at home. 

 

 


