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Introduction 
 

To meet the increasing demand of food, the 

growing population put a lot of pressure on 

agriculture and natural resources. This is now 

significant challenge in the developing world 

to meet the food demands of growing 

population and to meet these challenges 

sometimes farmers use harmful inputs such as 

chemicals which leads to deterioration of soil-

plant-microbes environmental system. The 

soil-plant-microbe system plays an important 

role in soil fertility maintenance and 

production of crops. The estimated annual 

cost of environmental degradation in some 

countries ranges from 4-17 % of gross 

national product.  

 

By using inappropriate agricultural practices, 

deforestation and overgrazing in the 

developing world, 3/4
th

 of the area is 

degraded and eroded. Also, with increase in 

population, it is very difficult to maintain 

food security. In India, nutrient management 

played an important role in increasing food 

grain production from 52 MT in 1951-52 to 
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The excess usage of synthetic fertilizers with minimum application of organic inputs 

results into nutrient deficiencies, deterioration of soil and also causes environment 

pollution. It also affects the sustainability of agricultural production. Sustainable 

agricultural production includes the management of soil organic carbon, use of organic 

manure such as animal manure, green manure, crop residues, and sewage sludge. Since 

only organic manure cannot fulfill the nutrient demands of agriculture crops, hence 

integration of fertilizers and organic sources is the need of the hour. Under such 

circumstances, integrated nutrient management has come up as finest technology in 

present era. The INM technology enriches the agricultural crops with all essential 

nutrients, increases production, and sustains productivity & fertility of soil. It is the 

integrated use of organic manures and chemical fertilizers which encompasses crop 

rotations, introduction of legumes, and efficient management of water, weed and insect-

pest. The improvement in nutrient application methods in association with timing of 

application is helpful in achieving the maximum efficiency of integration of organic and 

inorganic source of nutrients. 
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230 MT during 2007-2008. The excessive use 

of fertilizers leads to nutrient use efficiency, 

making consumption of fertilizer 

uneconomical and producing adverse effects 

on environment, groundwater quality which 

cause disturbance in environment and 

ultimately causing health hazards. Hence 

there is a need to use organic manure in 

combination with chemical fertilizers for 

sustainable crop production and different 

nutrient sources integration is an outstanding 

strategy for sustained productivity and 

fertility.  

 

Concept of integrated nutrient 

management 
 

For increasing agricultural production, 

nutrients play an important role. The method 

of application of fertilizer, its nature and time 

of application influences the recovery of 

added nutrients. For example, ammonium 

nitrate is the best source of nitrogen among 

nitrogenous fertilizer for upland crops 

whereas ammonical and amide form of 

nitrogen are considered best among 

nitrogenous fertilizers for rice crop. For 

application of N, split application is superior 

to basal application. For Phosphorus, basal 

application is applied and in light textured 

soils, split application of K is preferred. In the 

developed world, by using management 

practices such as the application of P-based 

fertilizer/manure, most cereal growing areas 

will overcome the problem of low P 

availability (Ortiz- Monasterio et al., 2002). 

The availability of Phosphorus is affected by 

soil pH and is maximum when pH of soil is in 

between 5.5 and 7.5. In soils with pH < 5.5, 

acid soil conditions cause dissolution of 

aluminum and iron minerals which 

precipitates with solution P whereas in soils 

with pH > 7.5, basic soil conditions cause 

excessive calcium present in soil solution 

which precipitates with Phosphorus ultimately 

decrease the availability of Phosphorus. 

Integrated nutrient supply not only improves 

the physical, chemical and biological health 

of soil and increases the availability of both 

applied and native soil nutrients but also helps 

in retarding degradation of soil, deterioration 

of water and environmental quality by 

enhancing carbon sequestration and checking 

the losses of nutrient to water bodies and 

atmosphere. The one of the advantages of 

using organic sources is that it acts as slow 

release fertilizer and synchronizes the demand 

of nutrient by the plants, both in time and 

space, with supply of the nutrients from the 

labile soil and applied nutrient pools.  

 

Components of integrated nutrient 

management (INM) 

 

The various components of integrated nutrient 

management are: a) integration of soil fertility 

b) crop residues recycling c) use of organic 

manures d) biological agent e) genotypes f) 

balanced fertilizer nutrients.  

 

The main principles of integrated nutrient 

management (INM) 

 

The main principles of INM includes: a) all 

sources of nutrients to optimize their input b) 

matching soil nutrient supply with crop 

demand c) reducing nitrogen losses. The 

timing and amount of nutrient application in 

accordance with the crop nutrient 

requirements, is necessary to achieve 

maximum yields and improve nutrient-use in 

Integrated nutrient Management (Cassman et 

al., 2002). It was also studied by Witt and 

Dobermann (2004) that nitrogen fertilizers 

with frequent application can potentially 

reduce nitrogen losses and increasing yield 

and quality of crop. It was also reported by Li 

et al., (2015) that fate of Nitrogen is an 

integrated consequence of Nitrogen uptake, 

immobilization, Nitrogen losses like 

volatilization, denitrification, leaching and 

runoff.  
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Integrated nutrient management on soil 

fertility  
 

The increasing fertility of soil and crop 

productivity through use of chemical or 

synthetic fertilizers has oftenly affected 

negatively on biogeochemical cycles was also 

reported by Roberts (2008). Also usage of 

fertilizer caused leaching and run-off of 

nutrients, especially nitrogen (N) and 

phosphorus (P) results in degradation of 

environment. The different sources of 

nutrients which enhance the productivity of 

crops are: manure, biofertilizers, soil, 

irrigation water, and atmosphere. The removal 

of nutrients by crops from the soil exceeded 

their restoration through fertilizers; manures 

causing unbalanced nutrients in soil were also 

reported by Gangawar and Prasad (2005). It 

was also observed by Kumar et al., (2009) 

that organic manures in combination with 

fertilizers will surely enhance crop growth. 

 

Integrated nutrient management on crop 

productivity 

 

To increase the productivity of crops, there 

should be proper nutrient and soil health 

management. Integrated nutrient management 

among all strategies of sustainable crop 

production plays a significant role through 

reducing chemical fertilizers (Singh and 

Sinsinwar, 2006). It has also been reported by 

Prasad (2008) that organic manures in 

combination of chemical fertilizers improve 

high yield of crop as compare to only 

fertilizers. The addition of organic manure, 

lime and bio-fertilizers enhanced soil organic 

carbon, moisture retention capacity, 

infiltration rate (Saha et al., 2010). 

Biofertilizers promote fertilizer nutrient use 

through biological nitrogen fixation systems, 

which further solubilize fewer mobile 

nutrients and leads to stable and sustainable 

agriculture system (Meena et al., 2013; 

Meena et al., 2014b; Meena et al., 2014a). 
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