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I. INTRODUCTION 

  Maintaining and improving soil fertility for sustainable agriculture is becoming more crucial due to 

increasing complexity of the nutritional problems. Organic matter is a substance that has many desirable 

characteristics, which influence the soil physical, chemical and biological properties. The integrated nutrient 

management system will have a strong impact on soil fertility and may need to be taken in to consideration in 

the development of fertilizer commendations. Conjoint use of fertilizers and manures would not only impart 

sustenance to the production and improve soil health, but also enhance the efficient use of applied nutrients. The 

integrated plant nutrient supply (IPNS) system appears to be most potential and promising strategy for 

restoration and sustaining soil health and productivity (Singh, 1998). Such a system certainly actively regulates 

the geochemistry of metals and some organic compounds in the biosphere. The functions of organic compounds 

in soils are diverse, at times even contradictory. 

 

II. MATERIALS AND METHODS 

  

 Soil samples were collected after wheat crop in 2009 from the experiment on “All India Coordinated 

long term fertilizer experiment” Project started in 1996 Rabi season. To find out the effect of various treatments 

and statistically analyzed by Randomized Block Design. For the assessment of the various physico-chemical 

properties of the soil experimental site, surface soil samples (0-15 cm) were collected and analysis was carried 

out by Bulk density determinations were made using core sampler method (Blach and Hartge, 1986), Organic 

Carbon  by Walkley and Black rapid titration method as described by Piper (1967) and Mineralizable Nitrogen 

by potassium chloride and magnesium oxide method, as suggested by Waring and Bermner (1964). The amount 

of NH4
+ 

-N in the soil before incubation was determined and mineralizable nitrogen was calculated. 

Experimental site was Rice-wheat cropping system, and initially(1996) the soil was  clay loam (Vertisol), Bulk 

density-1.37 Mgm
-1

, pH-7.10, EC-0.19dsm
-1

 at 25
0
 C, Available N-254.41 kg ha

-1
, Available P-22.09  kg ha

-

1
,Available K-505.84  kg ha

-1
.  

 

III. RESULTS AND DISCUSSION:- 

Table 1: Effect of Organic and inorganic additions on Bulk density, Organic Carbon, Mineralizable Nitrogen 

and NH4
+
-N. 

Treatments Bulk 

Density 

(Mgm-3) 

Organic Carbon 

(%) 

Mineralizable 

Nitrogen     

(kg ha-1) 

NH4+-N 

(kg ha-1) 

T1 – Control  1.37 0.504 38.18 47.48 

T2 – 50% NPK  1.40 0.530 40.76 55.99 

T3 – 100% NPK  1.38 0.568 53.30 60.92 

T4 – 150% NPK  1.38 0.622 54.65 65.40 

Abstract: The organic carbon, mineralizable nitrogen and NH4
+
-N showed statistically significant increase 

over control. Application of recommended dose of NPK+FYM @ 5 ton ha
-1

 gave highest increase. Inclusion 

of FYM, Green Manure (GM) and BGA through inorganic source in the treatment increased organic carbon, 

mineralizable N, NH4
+
-N and reduced the bulk density. It was concluded that addition of inorganic fertilizer 

along with organic source improved the soil properties and helped in sustaining soil fertility and 

productivity. Further the results revealed that balanced NPK through inorganic sources significantly 

increased the organic carbon, mineralizable nitrogen and NH4
+
-N status in soil. 
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T5 –100% NPK + ZnSO4 @ 10 kg ha-1 1.39 0.593 50.62 61.03 

T6 – 100% NP  1.40 0.553 42.33 61.26 

T7 – 100% N  1.40 0.544 41.21 55.32 

T8 – 100% NPK+FYM @ 5 ton ha-1 (Kharif) 

100% NPK (Rabi)  

1.29 0.673 76.04 70.77 

T9– 50% NPK + BGA (Kharif) 50% NPK 

(Rabi)  

1.30 0.594 64.73 62.26 

T10 –50% NPK + GM (Kharif) 50% NPK 

(Rabi)  

1.30 0.643 61.48 63.27 

Critical Difference (CD) 0.035 11.28 

SEm 0.012 3.86 

CV (%) 4.072 14.77 

 

 The results revealed that Improved soil physical conditions reflected by lower bulk density of soil, 

when applied organic and inorganic sources of nutrients continuously for thirteen years. Integration of organic 

sources with inorganic fertilizer were found more effective as compared to single application in building up 

fertility and improving physical status of soil. Data indicated that bulk density values were lower in 50% NPK + 

GM (T10), 50% NPK + BGA (T9) treatments over control (T1). However, 100% NPK + FYM @ 5 ton ha
-1

 

(T8), treatment showed significantly greater reduction in bulk density which may be directly due to by dilution 

of the soil matrix with greater quantity of less dense incorporated organic or indirectly by improving aggregate 

stability. Rumpel (1998) observed that the soil bulk density decreased while porosity and water retention 

increased significantly with FYM treatment. Similar findings were also reported by Patel et al. (1993) and 

Nimje (1986).  Organic and inorganic combination of treatments resulted in significantly higher percentage of 

organic carbon content over control, due to continuous application of manure and fertilizers. Application of 

100% NPK + FYM gave significantly higher percentage of organic carbon content. Marked differences in soil 

fertility status due to organic and inorganic additions after were noticed. Applications of organic sources with 

inorganic sources were found more effective in building up soil fertility status as compared to inorganic 

fertilizer alone. The findings are in conformity with those reported by Singh et al. (1999). This increase in 

organic carbon content due to use of fertilizers can be attributed to higher contribution of biomass to the soil in 

the form of crop stubble and residues. However, the difference in the organic carbon content due to application 

of fertilizers might be the result of differential rate of oxidation of organic matter by microbes (Trehan 1997). 

Organic carbon plays an important role in maintaining soil health and its increase during the period of 

experimentation shows that use of fertilizers has contributed in improving the soil health. This also indicates that 

if fertilizer use is integrated with manure, substantial improvement in soil health can be expected.  The data 

shows that 100% NPK + FYM (T8), 50% NPK + BGA (T9) and 50% NPK + GM (T10) treatments maintained 

significantly higher mineralizable N status over inorganic treatments. Application of 100% NPK + FYM (T8) 

showed highest mineralizable N  in 0-15 cm depth of soil. Organic and inorganic additions have increased 

mineralizable nitrogen content in soil relative to never fertilized, due to greater return of organic N to the soil by 

roots, root exudates and stubbles. However, when the dose was increased from 50 to 150% the mineralizable 

nitrogen increased with increasing levels of fertilizer dose and use of 100% N alone had resulted in increased 

mineralizable nitrogen over control. Highest value of mineralizable nitrogen was recorded by integrating the use 

of recommended dose of fertilizer with FYM. This showed increase over initial value and over control clearly 

indicating the benefits accruing from integrated use of fertilizers and manure.  

 Vanek  Vanek et al. (1996) reported the highest levels of mineralizable N in treatments, which received 

manure in autumn 1992 followed by fertilizer and Glendining et al. (1991) showed a small increase in total soil 

N content as a result of long-term (18-135 years) inorganic N application.  

 The content of NH4
+
-N revealed that the increased doses of NPK fertilizer increased the ammonical 

nitrogen. Highest concentration of NH4+-N was recorded due to addition of 100% NPK + FYM @ 5 ton ha
-1

, 

followed by 50% NPK + BGA and 50% NPK + GM treatments, This may be due to greater return of organic N 

to the soil by roots, root exudats and stubbles. The fertilizer combinations containing nitrogen (N, NP and NPK) 

also markedly increased the NH4
+
-N form of nitrogen in the soil. 

 

IV. SUMMERY & CONCLUSION 
 Soil fertility status significantly increased with the application of organic and inorganic combination 

100% NPK +FYM integrated treatment from initial to final stage of the soil after thirteen years. Applications of 

organic sources with inorganic sources were found more effective in building up soil fertility status as compared 

to inorganic fertilizer alone. These findings indicated that application of integrated use of recommended 

fertilizer dose along with manure can successfully maintain and improve soil fertility. 
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