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Agronomy: 

Nutrients 

 
 

This discussion of nutrients will cover following twelve areas: 

 Classification of essential elements 

 Organic Manure 
 Amount of nutrients required  
 Fertilizers (Inorganic) 
 Nutrient Functions  

 Soil Application  
 Nutrient availability 
 Plant  Application  
 Transport of Nutrients to root surface 
 Time of Application  
 Nutrient Loss  
 BiofertilizerSummary 

 

Classification of Essential Elements 

Plants need 16 elements for their growth and completion of life cycle. They are Carbon, 
Hydrogen, Oxygen, Nitrogen, Phosphorus, Potassium, Calcium, Magnesium, Sulphur , Iron, 
Manganese, Zinc, Copper, Boron, Molybdenum and Chlorine.  Some plants also absorb Sodium, 

Cobalt, Vanadium and Silicon for special purposes. These elements are not necessarily required 
by all plants.  

Among these, Carbon atoms and most of the Oxygen atoms are derived from Carbon Dioxide 

which is assimilated principally in photosynthesis. The basic nutrients (Carbon, Hydrogen and 
Oxygen) are not minerals and are derived from the soil water and air. The rest of the elements 
are supplied by the soilôs reserves or through application of manures and fertilisers. These 
mineral elements are absorbed mostly as ions (small charged particles).  

The essential elements can be classified based on the amount required, their mobility in the 
plant and soil, their chemical nature, and their functions inside the plant. 
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Amounts of Nutrients Required 

Depending on the quantity of nutrient present in plants, they can be classified into two groups:  

Macronutrients 

The nutrients required in large quantities are known as macronutrients. They are Nitrogen, 

Phosphorus, Potassium, Calcium, Magnesium and Sulphur . Among these, Potassium, Nitrogen 
and Phosphorus are called primary nutrients. Calcium, Magnesium and Sulphur are called 
secondary nutrients as they are required in relatively smaller, but appreciable, quantities. The 
latter are so called because they are automatically applied to the soil when Nitrogen, 

Phosphorus and Potassium fertilizers (which contain these nutrients) are used.  

Micronutrients  

The nutrients that are required in small quantities are known as micronutrients (or trace 
elements). These are Iron, Zinc, Copper, Manganese, Boron, Molybdenum and Chlorine. These 
elements are very efficient and only require minute quantities to produce optimum effects. 
Conversely, even a slight deficiency or excess is harmful to the plant.Based on their functions, 
nutrients are grouped into four categories:  

 Elements that provide basic structure to the plant - Carbon, Hydrogen and Oxygen,  
 Elements useful in energy storage, transfer and bonding - Nitrogen, Sulphur and 

Phosphorus. These provide accessory structural elements that are vital for living tissues,  
 Elements necessary for charge balance - Potassium, Calcium and Magnesium. These 

elements act as regulators and carriers, and  
 Elements involved in enzyme activation and electron transport - Iron, Manganese, Zinc, 

Copper, Boron, Molybdenum and Chlorine.Factors Affecting Nutrient Availability  

 Natural supply of nutrients in the soil (which depends upon the nature of the parent 

material of that soil and vegetation previously grown),  
 Soil pH affects nutrient release,  
 Relative activity of microorganisms (which play a vital role in nutrient release and may 

directly function in nutrient uptake),  
 Fertility addition in the form of commercial fertilizer, animal manure and green manure, 

and  
 Soil temperature, moisture and aeration. 

There are two important methods by which nutrients are transferred to the plant.  

Soil Solution 

Soil nutrients dissolve in water and are carried to the root surface by both mass flow and 
diffusion (spread of elements to surrounding areas). Mass flow is the movement of nutrient ions 
and salts along with moving water. Diffusion occurs when there is a difference in the 
concentration of nutrients between the root surface and surrounding solution. The ions move 
from the region of high concentration to the region of low concentration.  
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Contact Exchange Theory 

Close contact between root surfaces and soil colloids allow a direct exchange of Hydrogen ions 

released from the plant roots with cations (ions with positive charge) from soil colloids. This is 
less significant than solution transfer. 
 

 
 

Nutrient Loss 
 

Plant nutrients are lost from the soil in different ways:  

 Large quantities are removed from the soil when crops are harvested,  
 Weeds remove large quantities of plant nutrients from the soil,  

 Nutrients are lost by leaching and erosion, and  
 Nitrogen is also lost by volatilisation (change into vapour and denitrification (removal of 

nitrates or nitrites from soil)).  
When crops need more nutrients than are available in the soil, nutrients are applied as manure 

or fertilisers. 
 

Organic Manure 

Manure 

Manure is plant and animal waste that are used as a source of plant nutrients. They release 
nutrients after their decomposition.  Manure can be grouped into bulky organic manure and 

concentrated organic manure based on the concentration of nutrients. 
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Bulky Organic Manure 

Bulky organic manure contains small percentages of nutrients and is applied in large quantities. 
Farmyard manure, compost and green manure are the most important bulky manure.  Bulky 
manure has several advantages:  

 It supplies plant nutrients (including micronutrients),  
 It improves the physical condition of the soil structure and water holding capacity,  
 It increases the availability of nutrients,  

 Carbon dioxide released during decomposition acts as a fertilizer, and  
 It controls plant parasitic nematodes and fungi to some extent by altering the balance of 

microorganisms in the soil. 

Concentrated Organic Manures 

Concentrated organic manure has higher nutrient content than bulky manure. Important 
manure of this type are oil cakes, blood meal, fish manure, etc. These are also known as 

organic Nitrogen fertilizers. 
 

Fertilizers 

 
Fertilizers are industrially manufactured chemicals containing plant nutrients. Nutrient content is 
higher in fertilizers than in organic manures. Nutrients in fertilizers are released almost 
immediately into the soil (generally). 

Fertilizer Classification: Straight, Complex, Mixed 

 Fertilizers are classified into straight, complex or mixed fertilizers. 
 Straight fertilizers supply only one primary plant nutrient, either Nitrogen or Phosphorus 

or Potassium.  Urea, Ammonium 

 Sulphate, Potassium Chloride and Potassium Sulphate are examples of straight 
fertilizers.    

 Complex fertilizers contain two or three primary nutrients of which two primary nutrients 

are in chemical combination. 
 These fertilizers are usually produced in granular form. Diammonium Phosphate, 

Nitrophosphates and Ammonium   
 Phosphate  are complex fertilizers.  
 Mixed fertilizers are made by thoroughly mixing the ingredients either mechanically or 

manually. 

Nutrients Present 

Fertilizers are grouped on the basis of the nutrient present in the fertilizers, namely, 
Nitrogenous fertilizers, Phosphatic fertilizer, Potassic fertilizer, Boron fertilizers, etc. 
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Soil Application 

Broadcasting  

Fertilizers are applied uniformly to the soil surface by this method. This is done either before 
sowing or in the standing crop. This is the most widely practiced method of fertilizer application 
in Asia , mostly because it is easy. It is mostly done with solid fertilizers, but some farmers 

manage to broadcast liquid fertilizers as well by mixing it with sand. 

 

 

 

Band Placement  

Application of fertilizers in narrow bands beneath and by the side of crop rows is known as band 
placement of fertilizers. Band placement is done under the following situations: 

          When soil fertility is low.  
          When crops need a good start.  

          When fertilizer materials react with soil constituents leading to fixation.  
          Where volatilisation losses are high.  

For crops with tap root systems, bands can be five cm below the seed. In cereals and millets 
with fibrous root systems, bands are placed five cm away from the seed row and five cm deeper 
than the seed. 



Growing Knowledge-Agronomy 
www.dekalb-asia.com 

© 2009 

 

 6 

Point Placement  

This is the placement of fertilizers near the plant either in a hole or in a depression followed by 
closing or covering with soil. It is adopted for top dressing of Nitrogenous fertilizers in widely 
spaced crops. In Sugarcane, two or three holes are made around the plant and Nitrogenous 
fertilizers placed in them. Similarly, soil near tobacco plants is removed, and fertilizer placed 
and covered with soil. This method ensures high recovery of Nitrogen fertilizer.  

 

Subsoil Placement 

In this method, fertilizers are placed in the subsoil with the help of high power machinery. This method is recommended 
in humid and sub humid regions where subsoils are acidic. 
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Fertigation 

Application of fertilizers with irrigation water is known as fertigation. It is generally used in drip-
irrigation systems. 

 

 

Root Dipping 

Roots of seedlings are dipped in nutrient solution before transplanting. For example, in soils 
deficient in Phosphorus, roots of Rice seedlings are dipped in Phosphorus slurry before planting. 
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Foliar Spray  

Application of fertilisers to the foliage of crops as a spray solution is known as foliar spray. This 
method is suitable for the application of small quantities of fertilisers, especially micronutrients. 
Foliar application can only supplement soil application and not substitute it (i.e., Zinc Sulphate 
in Rice). 

 
 

 

Time of Application 

Basal Application 

Application of fertilizers before or at the time of sowing is known as basal application. A portion 
of a recommended dose of Nitrogen and the entire quantity of Phosphorus and Potassium are 
usually applied as the basal dose. 

Split Application  

Application of recommended dose of fertilizers at two or three different times during the crop 
period is known as split application. Application of fertilizers to standing crop is known as top 
dressing. The number of split application has to be more in light soils than in heavy ones 

because there is more leaching in light soils. 
 

 

Biofertilizer 

Some microorganisms are capable of fixing Nitrogen, while others increase the availability of 
Nitrogen and Phosphorus. These Biofertilizer are often used in leguminous crops to enhance 
their Nitrogen fixing capability. Soybean, for example, is inoculated with Rhizobium japonicum 
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bacterial culture at the rate of 500 gm per 75 kg of seed to facilitate nodulation and Nitrogen 
fixation. 

Saprophytes  

Microorganisms that are capable of decomposing organic matter at a faster rate can be used as 
fertilizers for quick release of nutrients. They accelerate the natural process of decomposition 
and composting time is reduced by 4-6 weeks. Examples are Aspergillus, Penicillium, and 

Trichoderma. 

Rhizobium 

This bacteria is capable of fixing atmospheric Nitrogen in association with leguminous crops. 
They enter the roots of the host plant and form nodules. Nodules take up carbohydrates and 
water from the host and supplies it with Nitrogen. 

Free Living Organisms  

The important free living organisms that can fix atmospheric Nitrogen are Blue Green Algae 
(BGA), Azolla, Azotobacter and Rhizospirillum. 
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