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Abstract - An incubation experiment was conducted to study the effect of different treatment on N mineralization. The 
treatments comprised of Control (unfertilized), recommended fertilizers (RF), RF + 200 kg N ha-1 FYM (INM), 300 kg N ha-1 
FYM (FYM 300 N) and 400 kg N ha-1 FYM (FYM 400 N) applied to wheat crop in rice-wheat cropping sequence. Triplicate 
samples were incubated at 15, 25 and 35oC for 0, 3, 5, 7, 14, 28, 42, 56, 70, 98, 126 days and analyzed for mineral N (NH4-N + 
NO3-N) at each incubation interval. At 15oC, rate of N mineralization in different soils followed the order INM > 400 kg N FYM 
> 300 kg N FYM > RF > control. Potentially mineralizable nitrogen (No) and rate constant were higher at 25oC than 15oC. The 
nitrogen mineralization potential in all soils increased with the increase in temperature of incubation. The highest value of No was 
recorded in soils where FYM was applied to supply 400 kg N ha-1, the potentially mineralizable N in different treatment soils 
followed the order, 400 kg N FYM > 300 kg N FYM > INM > RF > control. Nitrogen mineralization potential was higher in soils 
receiving organic manures while the nitrogen mineralization rate was highest in soil where the use of integrated nutrient 
management was made. Therefore, the combined use of organic manures along with chemical fertilizers can ensure the 
sustainable crop yields to meet the food requirements of ever increasing population besides maintaining the soil health. The R2 
values increased from 0.44, 0.277 and 0.005 to 0.786, 0.761 and 0.664 in INM, 300 and 400 kg N ha-1 from FYM treated soils, 
respectively with the increase in temperature from 15 to 35oC. The increase in value of R2 indicates that the model gives a 
significantly better fit at 35oC than 25 and 15oC in amended soils than the unamended control soil.      
  
 
I. INTRODUCTION 
 
Management of organic matter in soil is the heart of 
sustainable agriculture. An increase in soil organic 
matter content helps in reversing the degradation and 
often increases soil fertility and crop production (Weil 
and Magdoff, 2004). Soil organic matter can be 
managed to release or conserve soil N to increase short 
term productivity or increase long-term conservation 
(Franzluebbers et al. 1999). When organic manures are 
supplemented with nitrogen fertilizer under different 
management practices, it is difficult to predict nitrogen 
availability during the growing period of a crop. The 
knowledge of such availability is essential to ensure the 
release of adequate amount of nitrogen as well as to 
minimize its losses. Understanding the rates of 
transformation and fate of nitrogen in organic manure 
amended soil is important to ensure that the amount of 
organic manure applied provide sufficient available 
nitrogen for plant growth, but do not liberate amounts 
of NO3  in excess of plant needs.  
 
Nitrogen is the major nutrient in the agriculture without 
which successful arable farming is impossible, but it 
has to be applied as per the crop requirement, 
synchronizing with the crop demand. Hence to maintain 
it on sustainable basis we need to understand the 
different reactions and transformation undergoing in the 
soil when added through fertilizers, manures or both. 
Therefore the study was carried out to study the 
nitrogen mineralization potential and rate of nitrogen 

release from the soils treated chemical fertlilizer and 
FYM alone or in combination. 
 
II. MATERIAL AND METHODS 
 
An incubation study was conducted to study the effect 
of different treatment on N mineralization, the surface 
soil samples (0-15cm) were collected before application 
of fertilizer treatments to wheat crop (basmati-wheat 
sequence) raised during rabi 2011-2012 from following 
treatments applied in a randomized block design with 
three replications.  
(1)   Control : Unfertilized    
(2)   Recommended fertilizers (RF)  
(3)   RF + 200 kg N ha-1 FYM (INM)   
(4)        300 kg N ha-1 FYM (FYM 300 N)    
(5)        400 kg N ha-1 FYM (FYM 400 N) 
 
Details of incubation study:- 
Number of soils : 5 

Incubation 
temperature 

: Three (15, 25 and 35 oC) 

Incubation time  : 11 (0, 3, 5, 7, 14, 28, 42, 
56, 70, 98 and 126 days) 

Replication : 3 

 
Mineralization of nitrogen from five soils as mentioned 
above was studied in laboratory by conducting aerobic 
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incubation under controlled conditions. Ten gram of 
fresh soil was placed in plastic containers (120 ml 
capacity). The soils were wetted to field capacity 
(moisture held at 0.33 bars potential), the mouth of 
container was covered with perforated plastic to 
maintain a constant air supply. The soil moisture was 
maintained throughout the incubation period at field 
capacity by frequently weighing containers and adding 
water whenever necessary.  Triplicate samples were 
incubated at 15, 25 and 35oC for 0, 3, 5, 7, 14, 28, 42, 
56, 70, 98, 126 days and analyzed for mineral N (NH4-
N + NO3-N) at each incubation interval. To avoid soil 
disturbance due to sampling, independent sets were run 
concurrently for each incubation period. At the end of 
each incubation period, NH4 and NO3-N from soil 
samples were extracted with 2M KCl. The method 
involved shaking of incubated soil samples (10 g) with 
50 ml of 2M KCl (ratio 1:5) for one hour. The NH4-N 
and NO3-N in the extract were analyzed by steam 
distillation method (Keeney 1982). 
 
Cumulative N mineralized in a soil at a given time was 
calculated by subtracting mineral-N content of the soil 
at the start of incubation i.e. zero day time and then the 
mineral N data was fitted to first order kinetic model to 
work out the nitrogen mineralization potential. 
First order kinetic model; (Stanford and Smith 1972) 
 Nt = N0 (1-e-kt) 

 
 
III. RESULTS AND DISCUSSION 
 
Nitrogen mineralization potential (No) and rate constant 
(k) as estimated by first-order kinetic (FO) single 
compartment model [Nt = N0 (1 - e-kt)] for five soils at 
15, 25 and 35oC temperatures are presented in table 
4.24. The N mineralization potentials for different 
treatment soils at 15oC ranged from 100.5 to 146.6 mg 
kg-1 and the rate constant (k) ranged from 0.197 to 
0.261 per day. The potentially mineralizable N was 
higher in soils receiving organic manures either alone 
or in combination with chemical fertilizers than control 
and RF treated soil. The highest value of No (146.6 mg 
kg-1) was observed in soil treated with 400 kg N ha-1 
from FYM. The higher value of N0 in organically 
treated soils may be due to presence of more residual 
organic N than control and RF treated soil. The highest 
value of rate constant (0.261 d-1) was observed in the 
soil, which was treated with 200 kg N ha1 from FYM 
along with recommended dose of fertilizers (INM). At 
15oC, rate of N mineralization in different soils 

followed the order INM > 400 kg N FYM > 300 kg N 
FYM > RF > control. The higher values of R2 at 15oC 
showed that the model gave a significantly better fit in 
control and RF treated soils compared to INM and 
organically treated soil. 
 
Potentially mineralizable nitrogen (No) and rate 
constant were higher at 25oC than 15oC. The value of 
No ranged from 113.2 to 195.7 mg kg-1 in different 
soils. The highest value of No was again observed in the 
soil treated with 400 kg N ha-1 from FYM and lowest in 
control. The N mineralization potential of integrated 
nutrient management (INM) soil was higher than 
control and RF treatment soils, but lower than 
organically treated soils. Nitrogen mineralization 
potential increased with the dose of N applied through 
FYM. The N mineralization rate constant (k) ranged 
from 0.196 to 0.290 d-1; it was higher in soils treated 
either with organic manures alone or in combination 
with chemical fertilizers than control and RF treated 
soils. Nitrogen mineralization potential as well as the 
rate of mineralization was higher in soils where organic 
manures were used either alone or in combination with 
chemical fertilizers. The lower N mineralization 
potential in control and RF treated soils may be due to 
removal of easily mineralizable organic N by 
proceeding crop. In organically treated soils the residual 
organic N remained in the soil even after the harvest of 
rice crop, as the samples for analysis were taken before 
the application of fertilizer treatments to wheat. The 
value of R2 in control and RF treated soils was almost 
similar at 25oC as at 15oC, but the R2 value increased 
from 0.44 to 0.714, 0.277 to 0.61 and 0.005 to 0.488 in 
INM, FYM 300 N and FYM 400 N treatment soils, 
indicating better fit of model at 25oC than at 15oC in 
these treatment soils. 
 
Nitrogen mineralization potential (No) and rate constant 
(k d-1) ranged from 129.7 to 222.9 mg kg-1 and 0.195 to 
0.346 d-1, respectively at 35oC. The nitrogen 
mineralization potential in all soils increased with the 
increase in temperature of incubation. The highest value 
of No was recorded in soils where FYM was applied to 
supply 400 kg N ha-1, the potentially mineralizable N in 
different treatment soils followed the order, 400 kg N 
FYM > 300 kg N FYM > INM > RF > control. The 
value of k was highest (0.346 d-1) in soil receiving 200 
kg N ha-1 from FYM along with RF dose (INM), 
indicating faster rate of N mineralization in INM 
treatment soil. In control the k value remained almost 
same at 15, 25 and 35oC, but it increased in the other 
treatment soils from 15 to 35oC. The values of rate 
constant were higher than those reported (0.054-0.058 
per week) by Stanford and Smith (1972) at 35oC. This 
suggests higher N mineralization rate in the different 
treatment soils used for present study. The R2 values 
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ranged from 0.664 to 0.881 under different treatment 
soils at 35oC. The R2 value doesn’t increase much in 
control and RF treated soil with temperature, but the 
increase was higher in organically and INM treated 
soils. The R2 values increased from 0.44, 0.277 and 
0.005 to 0.786, 0.761 and 0.664 in INM, 300 and 400 
kg N ha-1 from FYM treated soils, respectively with the 
increase in temperature from 15 to 35oC. The increase 
in value of R2 indicates that the model gives a 
significantly better fit at 35oC than 25 and 15oC in 
amended soils than the unamended control soil.       
The cumulative N mineralized in organically treated 
soils was higher than soils receiving 200 kg N ha-1 
from FYM along with RF dose (INM2), which was in 
turn higher than control and RF treated soils. The 

higher cumulative N mineralized in organically treated 
soils is due to the higher turnover rate of organic 
materials. The higher amount of cumulative N 
mineralized at 35oC than 15 and 25oC due to the 
greater decomposition of organic matter at higher 
temperatures resulting in higher N mineralization. A 
temperature coefficient of mineralization (Q10) of 
about two has been found with maximum 
mineralization occurring at 35oC (Stanford et al 1973). 
Similar results had also been reported by Ellert and 
Bettany (1992) who found higher mineralization rate 
at 35oC than at 5, 15 and 25oC.Similarly Lodhi et al 
(2009) reported higher mineralization at 40oC than 20 
and 30oC. Kaur (2003) also recorded higher amount of 
cumulative N mineralized at 35oC than at 15oC.  

 
Table 1: Kinetic parameters for single compartment first-order (FO) model [Nt = N0 (1 - e-kt)] for N mineralization of 

different treatment soils 

Treatments 

Temperature 
15oC 25oC 35oC 

No (mg 
kg-1) 

k (per 
day) R2 No (mg 

kg-1) 
k (per 
day) R2 No (mg 

kg-1) 
k (per 
day) R2 

Control 100.5 
(4.18) 

0.197 
(0.037) 0.864 113.2 

(4.70) 
0.196 

(0.037) 0.868 129.7 
(5.15) 

0.195 
(0.035) 0.881 

RF 107.8 
(6.33) 

0.197 
(0.052) 0.665 124.6 

(7.38) 
0.212 

(0.058) 0.678 144.2 
(6.18) 

0.271 
(0.058) 0.809 

INM 119.9 
(8.04) 

0.261 
(0.086) 0.440 149.4 

(7.24) 
0.287 

(0.071) 0.714 168.4 
(6.864) 

0.346 
(0.08) 0.786 

300 kg N 
FYM 

135.0 
(10.47) 

0.214 
(0.076) 0.277 176.7 

(9.79) 
0.29 

(0.083) 0.610 204.5 
(8.73) 

0.321 
(0.075) 0.761 

400 kg N 
FYM 

146.6 
(12.37) 

0.226 
(0.089) 0.005 195.7 

(12.17) 
0.284 
(0.09) 0.488 222.9 

(10.80) 
0.323 

(0.085) 0.664 
 
Figures in parentheses indicate standard error 
Nt= Cumulative N mineralized (mg kg-1) 
N0= N mineralization potential (mg kg-1) 
k= First- order rate coefficient (per day) 
R2= Coefficient of determination 
 

 
Fig 1: Effect of incubation time on cumulative net N mineralized (mg kg-1) in different soils at 15oC 
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Fig 2: Effect of incubation time on cumulative net N mineralized (mg kg-1) in different soils at 25o 
 

Fig 3:  Effect of incubation time on cumulative net N mineralized (mg kg-1) in different soils at 35oC 
 

CONCLUSION 
 
Nitrogen mineralization potential is a measure of 
soil quality; the soils having high nitrogen 
mineralization potential are more fertile than the 
soils having low nitrogen mineralization potential. 
Nitrogen mineralization potential was higher in 
soils receiving organic manures alone than INM 
treatment soil which was in turn was higher than 
the soil receiving chemical fertilizers alone. So 
the use of organic manures alone leads to best soil 
quality, but due to slow rate of mineralization 
organic manures alone are not able to release the 
nutrients at the peak nutrient demand of crop 
particularly at low temperature. The rate of 
nitrogen mineralization was highest in soil where 
the use of integrated nutrient management was 
made.Therefore, the combined use of organic 
manures along with chemical fertilizers can 
ensure the sustainable crop yields to meet the food 

requirements of ever increasing population 
besides maintaining the soil health. 
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