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ndia, after the scars like famines and food shortage across the country in the late 60s, has 

triumphed the self-reliant in food grain production by the green revolution. But that has left 

some harsh effects on our motherland soil like dwindled nutrient use efficiency, stumpy crop 

response ratio, negative soil nutrient balance, etc., which became a foremost concern in 

Indian Agriculture. As we fulfilled our goal of augmented food grain production, there is 

evidence of declining partial and total factor productivity and the solitary reason has been 

ascribed to diminishing native soil fertility Ramakrishna-Parama (2014). Consequently, the 

decreasing natural resource base has raised the alarm of sustainability and integrated resource 

management in the current agricultural system. One of those alarms is the concept of nutrient 

use efficiency (NUE) is very imperative in the cultivation of a crop. Soil characteristic 

features, fertilizer and water management approaches have an immense impact on NUE. The 

chief objective of the concept is to improve the efficiency of the cropping system by dropping 

the losses of nutrients and by maintaining the optimum quantity of nutrients in fertilizer dose. 

Hence, optimization goals inevitably comprise overall productivity as well as nutrient use 

efficiency. Global temporal trends in NUE vary from region to region. For the nutrients like 

nitrogen, phosphorus and potassium, partial nutrient balance (i.e., the ratio of nutrients 

removed by crop harvest to fertilizer nutrients applied) and partial factor productivity (crop 

production per unit of nutrient applied) are drifting downhill in Latin America, India and 

China. Therefore, in order to improve the use efficiency of nutrients, various management 

practices and impact of environmental factors need to be understood and evaluate. 

Nutrient use efficiency (NUE) 
The nutrient use efficiency is the output of any crop per unit of the nutrient applied under a 

specified set of soil and climatic conditions. The NUE can be expressed in several ways: 

 Partial factor productivity (kg crop yield obtained per kg input applied). 

 Agronomic efficiency (kg crop yield increase per kg nutrient applied). 

  Apparent recovery efficiency (kg nutrient taken up per kg nutrient applied). 

  Physiological efficiency (kg yield increase per kg nutrient taken up). 

  Crop removal efficiency (removal of nutrient in harvested crop as a percent of 

nutrient applied. 

Importance of NUE: 

With an increased population around the globe, crop grain demand will raise to 100- 110% by 

2050 as compared to 2005 (Tilman et al., 2011). A report reveals that there will be a 

requirement of 60% more cereal production by 2050 (FAO, 2009). With rapid urbanization 

cultivable land area is diminishing with time, so there is an emergency to necessitate the 

efficient employment of resources including nutrients as well as water.  
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Strategies to enhance nutrient use efficiency: 

Nutrient expert based nutrient management 

Use of fertilizers at the right rate, right time and at the right place. 

Integrated nutrient management (INM) 

Integrated nutrient management is regarded as the combined employment of conventional 

nutrient sources viz., crop residues, organic manures, use of microorganisms for the N 

fixation as well as a chemical source of fertilizers (Olesen et al., 2004). Utilization of all 

possible interactions among the aforesaid source of fertilizers is crucial to uphold soil quality 

and to perk up NUE (Aulakh and Malhi, 2004). 

 

 
Components of INM 

Use of modified fertilizers and nitrification inhibitors 

Use of modified (apart from conventional) forms of fertilizers can recover NUE either by 

tumbling the losses associated or by slowly releasing the necessary nutrient at a constant rate 

to supply nutrients like slow-release fertilizers eg. Neem coated urea, sulphur coated urea, 

prilled urea and polymer -coated urea. They also reduce the loss of nutrients in the production 

system. 

Proper crop rotations 

Growing multiple crops on the same piece of land in a particular cropping year is termed crop 

rotation (Gan et al., 2003). The selection of suitable crop combinations can be helpful to 

improve NUE. 
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Benefits of INM approach 

The improved method of fertilizer application 

Amongst the methods of fertilizer application, deep placement, use of super granules and 

foliar spray of N fertilizer can augment the recovery of applied N fertilizer. Use of modified 

form of N fertilizer (urea super-granules) and deep placement of urea-based fertilizers was 

reported to boost NUE. Broadcasting and deep placement of urea super granules in rice can 

improve nitrogen recovery from the soil. 

Residue management 

Plant residues are principal sources as well as sinks for the carbon and nitrogen cycle. Crop 

residues provide nitrogen to the plants for a longer duration at first by converting it into 

inorganic form and then mineralize it at later stages of the crop when N demand of crop is 

substantial. 

Green manuring 

Many legume crops and also non -legume crops act as a source of nutrients and can be used 

in integrated nutrient management programmes to improve soil health and NUE. 

Management of biological stresses 

The incidence of biotic stress significantly affects the capability of crop plants to use 

nutrients and other resources. Good management of diseases, insects and weeds is very 

critical for better NUE. 

Precision farming 

Precision farming sensor-based farm input management system which aims at the use of 

technologies and principles to identify, analyse and manage spatial and temporal variability 
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associated with all aspects of agricultural production within fields for maximum profitability, 

sustainability, enhancing crop performance. 

Development of improved varieties 

Superior varieties can be chosen based on their uptake efficiency, translocation efficiency and 

can be used for the development of improved varieties to enhance NUE. 

Conclusion 
Extensive use of fertilizers is weakening the health of the environment, contaminating plant 

foods, pessimistically affecting biophysical properties of soil and mounting the cost of 

production. Therefore, various strategies like the implementation of INM, better methods of 

fertilizer application, integration of green manuring, fertilizer management strategies, etc. can 

be helpful to improve NUE. 

References 
1. Aulakh, M. S. and Malhi, S. S. (2004). Fertilizer N use efficiency as influenced by 

interactions with other nutrients. In agriculture and the N cycle: Assessing the impacts of 

fertilizer use on food production and the environment (A. R. Moiser, J. K. Syers, and J. R. 

Freney, Eds.) SCOPE 65, Paris France, pp. 181-191. 

2. FAO. (2009). The state of food insecurity in the world 2009. Rome. 

3. Gan,Y. T., Miller, P. R., Mc Conkey, B. G., Zentner, R. P., Liu, P. H., and McDonald, C. 

L. (2003). Optimum plant population density for chickpea and dry pea in a semiarid 

environment. Can. J. Plant Sci. DOI: 10.4141/P02-012. 

4. Olesen, J. E., Sorensen, P., Thomsen, I. K., Eriksen, J., Thomsen, A. G. and Berntsen, J. 

(2004). Integrated nitrogen input system in Denmark. In “Agriculture and the nitrogen 

cycle: Assesing the impact of fertilizers use on food production and the environment” (A. 

R. Moiser, J. K. Syers, and J. R. Freney, Eds.), pp. 129-140, SCOPE 65, Paris, France. 

Ramakrishna-Parama, V. R. (2014). Need for sustained nutrient cycling and management-

issues and responses. J. Indian Soc. Soil Sci. 62: 86-94. 

5. Tilman, D., Balzer, C., Hill, J. and Befort, B. L. (2011). Global food demand and the 

sustainable intensification of agriculture. PNAS. 108 (50): 20260-20264. 


