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ABSTRACT
Integrated nutrient management system (INMS) gained importance not only in increased yield of
crops but also in maintaining the soil health and fertility. Keeping these in views a field
experiment was conducted at Mountain research centre for field crops Khudwani (SKUASTKashmir) during 2013 (in progress since march 2008) to study the Effect of INM on soil carbon
pools in rice-brown sarson cropping system with different treatment combinations. Significant
build-up in SOC pools namely, total organic carbon (TOC), Walkley and Black organic carbon
(WBC), labile organic carbon (LBC) and microbial biomass carbon (MBC) were maintained
under FYM and integrated nutrient management involving FYM and NPK than unfertilized
control plot in 0-15 and 15-30 cm soil depths. Results showed that application of NPK+ FYM
significantly increased soil organic matter. These results conclude that for sustainable crop
production and maintaining soil quality, input of organic manure like FYM is of major
importance and should be advocated in the nutrient management of intensive cropping system for
improving soil fertility and biological properties of soils.
Key words: Carbon, Carbon Pools, Nutrient, Rice, Soil Organic Matter.

INTRODUCTION
India is second largest rice producer
accounting for 20% of global rice production.
The crop plays a significant role in livelihood
of the people of Jammu and Kashmir State.
Although area under rice is very small (0.27 m
ha), it plays an important role in the state
economy (DRR Hyderabad). The total annual
rice production of the state is more than 0.59
million metric tonnes, but continuous rice

planting has a negative impact on soil
properties, such as reduced soil nitrogen
supply and organic carbon content10.
Furthermore,
because
of
long-term
submergence
and
mineral
fertilizer
application, these soils experience degradation
of soil quality, such as breakdown of stable
aggregation and deterioration of soil organic
matter (SOM), which negatively affects
agricultural sustainability29.
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On the other hand, brown sarson is a dominant
oilseed crop in Jammu and Kashmir, often
grown after rice in rotation. It is popular with
the farming community of valley as it fits well
on rice-oilseed rotation under temperate
climatic conditions.
Maintenance and management of soil
fertility is the core for development of
sustainable food production systems11. Soil is
an essential element of agriculture and the soil
fauna, its intrinsic component, obviously
affects its agricultural value17. INM, which
entails the maintenance/adjustment of soil
fertility to an optimum level for crop
productivity to obtain the maximum benefit
from all possible sources of plant nutrients
both organics as well as inorganics in an
integrated manner1, is an essential step to
address the twin concerns of nutrient excess
and nutrient depletion. INM is also important
for marginal farmers who cannot afford to
supply crop nutrients through costly chemical
fertilizers only. Agricultural soil is a potential
sink for atmospheric C as soil organic C
(SOC), which contributes to the productivity
and quality of soils18. Dynamics of organic C
storage in agricultural soils strongly affects
global climatic change and crop productivity
and yield24. The benefits of using organic
manure and straw in maintaining soil quality
have been increasingly recognised8. Soil
microorganisms and the processes that they
control are essential for the long-term
sustainability of agricultural systems48 and are
important factors in soil formation and nutrient
cycling. It has been frequently reported that
soil microbial biomass and activity is an
important aspect of soil quality40. Research has
shown that soil microbial biomass and activity
responds to crop and soil management
practices such as organic manure and
inorganic fertilizers application25.
Furthermore, soil organic carbon (SOC)
is an important component playing key
multifunctional roles in soil quality and
determining many soil physical and biological
properties41. Sustaining SOC is of primary
importance in terms of cycling plant nutrients
Copyright © Nov.-Dec., 2017; IJPAB
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and improving the soils’ physical, chemical
and biological properties. SOC is an important
index of soil quality because of its relationship
with crop productivity21. A decrease in SOC
leads to a decrease in soil’s structural
stability7. Also restoration of SOC in arable
lands represents a potential sink for
atmospheric CO223. Agricultural utilization of
organic materials, particularly farmyard
manure (FYM) has been a rather common
traditional practice42 as it enhances the SOC
level, which has direct and indirect effect on
soil physical properties20. In general,
application of organic fertilizers and especially
manure, either alone or in combination with
inorganic
fertilizers,
increases
SOC
concentration35. There is a critical need for the
development of best management practices
that enhance SOC sequestration. Changes in
SOC due to management practices are difficult
to quantify as these changes occur slowly and
are relatively small compared to the vast SOC
pool size, and vary both spatially and
temporally. The application of inorganic
fertilizers has been widely observed to
increase the crop yields. The inorganic
fertilizers affect soil physical environment by
increasing the above ground and root biomass
due to immediate supply of plant nutrients in
sufficient quantities26. This in turn increases
the soil organic matter content4. Thus, regular
additions of organic materials to soil are
required to improve and maintain SOC pools
and to help in governing nutrient fluxes,
microbial biomass and their activities and
improvement in soil physical properties27.
Labile organic carbon is sensitive to soil
management practices and thus provides the
better management of carbon dynamics in
short-term to medium-term effect than total
carbon alone. Soil organic carbon refers to the
sum total of different heterogeneous organic
substances, which may be simply divided into
stable and labile organic carbon fractions47.
Stable SOC fractions are relatively resistant to
decompose, take longer time to turn-over and
do not take part in several nutrient cycling.
However, labile SOC fractions are readily
612
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accessible source of microorganisms, turnover rapidly (weeks or months) and have an
impact on plant nutrient supply. Labile SOC
fractions could indicate changes in soil quality
due to management practices more rapidly
than measuring changes in the magnitude of
total SOC9. Some of the important labile pools
of SOC currently used as indicators of soil
quality are microbial biomass carbon (MBC),
mineralizable
organic
carbon
(Cmin),
particulate organic carbon (POC) and
KMnO4-oxidizable labile organic carbon
(LBC). Highly recalcitrant or passive pool of
SOC is very slowly altered by microbial
activities and hence hardly serves as a good
indicator for judging soil quality. It is now
widely recognized that SOC plays an
important role in soil biological (provision of
substrate and nutrients for microbes), chemical
(buffering and pH changes) and physical
(stabilization of soil structure) properties.
Reeves37 noted that “SOC is the most often
reported attribute from long-term agricultural
studies and is chosen as the most important
indicator of soil quality and agronomic
sustainability because of its impact on other
physical, chemical and biological indicators of
soil quality.
However, Janzen et al15., pointed out
that the relationship between soil quality
indicators (e.g. SOC) and soil functions does
not always comply to a simple relationship
increasing linearly with magnitude of the
indicator and that therefore “bigger is not
necessarily better”. Some of the soil C
fractions, such as microbial biomass C
(MBC)31, particulate organic C (POC) and
potentially mineralizable C5,33, and KMnO4
oxidizable C3 are likely to be more sensitive to
management practices than the total SOC6. A
good farming practice can decrease CO2
evolution from soil into the atmosphere and
enhance soil fertility and thus productivity.
Studies have shown that such an increase in
SOC levels is directly linked to the amount
and quantity of organic residues return to the
soils36. Increased sequestration of C in
Copyright © Nov.-Dec., 2017; IJPAB
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agricultural soils has the potential to mitigate
the increase in atmospheric greenhouse
gases39. Optimum levels of soil organic matter
can be managed through crop rotation, fertility
maintenance including use of inorganic
fertilizers and organic manures, tillage
methods, and other cropping system
components35. Among these, management
practices like proper cropping systems and
balanced fertilization are believed to offer the
greatest potential for increasing SOC storage
in agricultural soils22. For studies on soil
quality, the evaluation of long term soil
fertility experiments provides a good base that
cannot be accomplished with the results of
typical short-term experiments16. Long-term
experiments provide the best means of
studying changes in soil properties and
processes over time, and these experiments are
important for obtaining information on long
term sustainability of agricultural systems to
formulate future strategies for maintaining soil
health45.
With this backdrop the proposed study
shall be undertaken to evaluate the long term
effect of fertilizers along with organics on soil
carbon pools in rice-brown sarson cropping
system under temperate conditions.
MATERIALS AND METHODS
Experimental site
The experiment was carried out during rabi
season of 2013 at Mountain Research Centre
for Field Crops, Khudwani of Sher-e-Kashmir
University of Agricultural Sciences and
Technology of Kashmir in a long term
experiment initiated in march 2008.It is
located at a latitude of 33o43.260' N and
longitude of 75005.803 'E with an altitude of
1650 m above mean sea level.
Experimental design and treatments
The field experiment on rice- brown sarson
cropping system consisted of eleven
treatments along with a control in a
randomized block design with four
replications. The treatments selected for this
study consisted of:
613
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T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
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Rice (SR-1)
Brown sarson (KS-101)
Control
Control
50% NPK
50% NPK
50% NPK
100% NPK
75% NPK
75% NPK
100% NPK
100% NPK
50% NPK + 50% FYM
100% NPK
50% NPK + 50% FYM
50% NPK
75% NPK + 25% FYM
75% NPK
50% NPK + 50% N (Rice straw)
100% NPK
50% NPK + 25% N (Rice straw)
75% NPK
Farmers practice (60-80 kg N+30-40 Farmers practice (30-40 kg N+40
kg P2O5+5-10 t FYM)
P2O5+5t FYM)

The NPK dose was applied through urea, DAP
and MOP. FYM and rice straw applied were
36.6 and 46% total carbon. On an average
farmyard manure contained 0.60% N, 0.15% P
and 0.54% K.
Soil sampling
Composite soil samples were collected from
surface (0-15 cm) and sub surface (15-30 cm)
after harvesting of oilseed and before
transplantation of rice (May, 2013). The soil
samples were collected by core sampler of
diameter 10 cm and all the samples were
weighed. The samples were brought to the
laboratory, air dried and crushed to pass
through 2.0 mm mesh sieve. The processed
samples were subjected to appropriate
mechanical and chemical analyses to estimate
its effect on carbon pools. The soil is silty clay
loam in nature.
Soil organic C fractions
Organic carbon content was determined by wet
oxidation method of Walkley and Black46. The
Walkley and Black method is based on
oxidation of organic matter by K2Cr2O7 with
H2SO4 heat of dilution. Some-what less of the
total organic matter is oxidized by this method,
because the heating obtained by the H2SO4
dilution is less and thus Walkley–Black
method tends to underestimate SOC concentrations. A correction factor 1.33 was applied
to results to adjust the organic carbon
recovery. Total organic carbon in the soil was
determined by the wet oxidation method43
(Snyder and Trofymow, 1984). For this
purpose, 1.0 gm of soil (passed through 1 mm
sieve) was pretreated with 3.0 ml of 2N HCl to
remove carbonates. Then soil was oxidized
Copyright © Nov.-Dec., 2017; IJPAB

with K2Cr2O7 in presence of conc. H2SO4 and
H3PO4 in a ratio of 3:2 by heating on digestion
block for 2 hrs. Thus evolved CO2 was trapped
in 2N NaOH and amount of CO2 (trapped) was
measured by back titration with 0.5N HCl
using phenolphthalein indicator. Total organic
carbon content was computed based on
amount of CO2 evolved.
The amount of oxidizable carbon by
KMnO4 (labile carbon) in soil was determined
by following the procedure of Blair et al3. For
this purpose, 2.0 g of soil was taken in a
centrifuge tube and oxidized, with 25 ml of
33M KMnO4 by shaking on a mechanical
shaker for 1 hr. The tube was centrifuged for 5
minute at 4000 r.p.m. and 1.0 ml of
superannuated solution was diluted to 250 mL
with double distilled water (DDW). The
concentration of KMnO4 was measured at 565
nm wavelength using spectrophotometer. The
change in concentration of KMnO4 was used
to estimate the amount of carbon oxidized
assuming that 1.0 mL of MnO4- is consumed in
the oxidation of 0.7 mM (9.0 mg) of carbon.
Particulate organic matter (POM) was
separated from 2-mm soil following the
method described by Camberdella and Elliot5.
The C content in POM wasdetermined
following the method of Snyder and
Trofymow43.
Microbial biomass carbon (MBC) was
estimated by the chloroform-fumigation
incubation method of Jenkinson and Powlson.
Sample of soil (10.0 g) rewetted to 40-60 %
WHC (water holding capacity) was fumigated
with ethanol-free chloro-form (CHCl3) in a
vacuum desiccator. Following fumigant
614
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removal, the soil was extracted with 0.5 M
K2SO4 (soil:solution ratio of 1:2.5) through 30
min horizontal shaking at 200 rpm and filtered.
A duplicate soil sample without fumigation
(unfumigated) was also extracted with 0.5 M
K2SO4 in a similar fashion. Both the extracts
of fumigated and unfumigated soil were
subjected to wet oxida-tion separately with
potassium persulphate and 0.02N H2SO4 by
heating on a digestion block at 120 ± 1 ◦C for
2 h. Evolved CO2 was then trapped in 0.1N
NaOH solution. The amount of CO2 evolved
was determined by back titration with 0.05N
HCl. The MBC was computed by subtracting
the amount of CO2 evolved in fumigated soil
from that of unfumigated one. A sub-sample of
soil was drawn for moisture determination so
as to express the data on oven dry weight
basis. The amount of the MBC in soil was
calculated as follows:
Microbial biomass carbon (MBC) = OCF OCUF/KEC
Where, OCF and OCUF are the organic carbon
extracted from fumigated and unfumigated
soil, respectively (expressed on oven dry
basis), and KEC is the efficiency of extraction.
A value of 0.45 is considered as a general
KEC value for microbial extraction efficiency
and used for calculation.
Statistical analysis
For statistical analysis of data, Microsoft
Excel (Microsoft Cor-poration, USA) and
CPCS1 window version 32.0 were used.
Analysis of variance (ANOVA) The ANOVA
is based on three replicate plots per treatment.
1984). The significant differences between
treatments were compared with the least
significance (LSD) at 5% level of probability.
RESULTS AND DISCUSSION
Soil organic C
Walkley and Black method mostly determines
both labile and small part of non-labile organic
carbon which is the readily accessible source
of carbon to micro-organisms and have direct
impact on plant nutrient supply. Soil organic C
contents changed significantly across the
fertilizer treatments (Table). The plots that
received 50% NPK + 50% FYM (1.76g kg-1)
Copyright © Nov.-Dec., 2017; IJPAB
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and 50% NPK +50% rice straw (1.62 g kg-1)
had significantly higher build-up in WBC over
100% NPK treated (1.54 g kg-1), farmers
practice (1.55 g kg-1) and unfertilized control
plots (1.21 g kg-1) in the surface soil. The
increase in build-up in WBC was 31.2% over
control. In case of sub-surface soil, the buildup in WBC under plots receiving 50%
NPK+50% FYM fertilizer (1.16 g kg-1) and
50% NPK +50% rice straw (0.99 g kg-1 was
higher than in the plots receiving only 100%
NPK fertilizer (0.87 g kg-1), farmers practice
(0.88g kg-1) and in the control (0.58 g kg-1). In
general, the values of WBC in sub-surface
soils were low compared to surface soil. The
organic carbon of soil was significantly
affected by nutrient management practices.
Under organic and integrated nutrient
management practices, there was significant
build up of organic carbon as compared to
initial values. This might be because of
continuous use of organic manures. Manure
applications sustain a significantly increasing
trend in SOC, not only in the humid and semihumid warm temperate areas with the double
cropping system, but also in arid and semi-arid
areas with the mono-cropping systems, which
is widely documented all over the world12,42.
Apparently, manure application is one way to
offset the depletion of SOC due to soil organic
matter decomposition especially for the dry
areas The significantly greater SOC in the
fertilized plots over the control may be
explained by the greater yield and associated
greater amount of root residues and stubbles of
all the crops added to the soil13. Greater SOC
under complete doses of NPK fertilizer as
compared to unfertilized soil has also been
reported in long-term studies44. Kundu et al19.,
reported that SOC content improved in
fertilized plots as compared to the unfertilized
plots due to C addition through the roots and
crop residues, higher humification rate
constant, and lower decay rate. Similarly, in a
long-term experiment, Masto et al28., observed
that the SOC was considerably greater in soils
receiving FYM or straw along with NPK
fertilizer than in plots receiving merely NPK
fertilizer. In this study, the combination of
615
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organic and inorganic fertilization enhanced
the accumulation of SOC which is consistent
with many other studies2,14. Significant
increase in SOC in FYM and straw treated
plots over control was also reported by Zhang
et al49., and Moharana et al30.
Total organic carbon
Application of FYM in combination with NPK
resulted in considerable accumulation of total
soil organic carbon in 0-15 cm soil layer than
unfertilized control plots (Table). Soils under
the FYM + NPK treated plots resulted in
higher total soil organic carbon in the 0-15 cm
and 15-30 cm soil layer over those under the
NPK treated plots. The TOC in surface soil
were in the order of 75% NPK + 25% FYM
(4.63 g kg-1) > farmers practice (4.59 g kg-1) >
50% NPK+ 50% RS (8.50 g kg-1) > 100%
NPK (4.33 g kg-1) > unfertilized control (2.75
g kg-1). However, increase in TOC was more
in surface as compared to sub-surface soil,
which indicate that higher accumulation of
organic carbon due to application of FYM was
confined to surface soil. The increase in total
organic carbon in 75% NPK + 25% FYM
treatments in surface layer was 40% greater
over
unfertilized
control.
Continuous
application of FYM in combination with NPK
resulted in considerable accumulation of total
SOC in surface as well as sub surface soil
layer than unfertilized control plots However,
increase in TOC was more in surface as
compared to sub-surface soil, which indicate
that higher accumulation of organic carbon
due to application of FYM was confined to
surface soil. This might be due to more turnover of root biomass in FYM + NPK treatment
because of better growth and higher average
yields obtained during the study period of both
the crops in FYM + NPK treatment. Increase
in TOC in optimal and balanced application of
NPK is because of greater input of root
biomass due to better crop growth. It was
supported by the data published by Moharana
et al30., who noted. Similar effects of manure
and inorganic fertilizer applications on soil
organic C has also been reported by Rudrappa
et al38.
Copyright © Nov.-Dec., 2017; IJPAB
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Labile organic carbon
High fertility significantly increased labile
carbon fraction in both surface and sub surface
soils (Table). The plots that received 50%
NPK +50% FYM treatments showed
significant increase in LBC over 100% NPK
and unfertilized control treatments in both
surface and sub-surface soil depth. However,
the highest value of 10.42 mg g-1 was observed
in 75% NPK +25% FYM treatment in surface
soil. The labile carbon in surface soils were in
order of 75% NPK+ 25% FYM (10.42mg g-1)
> 50% NPK+50% RS (9.28 mg g-1) > farmers
practice (8.47mg g-1) > 100% NPK (8.45 mg g1
) > unfertilized control (7.28 mg g-1). Similar
trend occurs in sub surface soil depth. The
increase in LBC in 75%NPK +25% FYM was
30.7% greater over unfertilized control. Labile
soil organic carbon pool is considered as the
readily accessible source of microorganisms
which turns over rapidly and has direct impact
on nutrient supply. Labile soil organic carbon
pool generally includes light faction of organic
matter, microbial biomass and mineralizable
organic matter. The labile organic carbon
(LBC) pool or KMnO4 oxidizable carbon is
considered as a useful approach for the
characterization of SOC resulting from
different soil management practices including
cropping systems and application of organic
and inorganic sources of nutrients. The plots
that received with FYM + NPK treatments
showed significant increase in LBC over NPK
and unfertilized control treatments in both
surface and sub-surface soil depth. This may
be due to the application of FYM as well as
higher turn-over of root biomass because of
better growth and yield of rice and rapeseesd
crops under combined application of FYM +
NPK. Greater increase in LBC in combined
application of 75% NPK + 25% FYM fertilizer
indicate that this pool of soil organic C is more
sensitive to change due to manuring and
fertilization. Higher turn-over of root biomass
under integrated nutrient management (FYM +
NPK) also might have attributed to higher
increase in this pool as compared to other
treatments. Our results are in agreement with
616
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the values reported by Rudrappa et al .,
Purakayastha et al35., Moharana et al30.
Particulate organic carbon
The INM treatment significantly influenced
the POC contents in 0-15 cm soil depth
(Table). The highest value of 5.39 mg kg-1
was observed in 75% NPK + 25% FYM
treatment in surface soil. The particulate
organic carbon in surface soils were in order of
75%NPK + 25% FYM (5.39 mg kg-1) >

-1

farmers practice (4.40mg kg ) > 50% NPK +
50% RS (4.20 mg kg-1) > 100% NPK (4.17 mg
kg-1) > unfertilized control (3.58 mg kg-1).
Similar trend was recorded in sub surface soil
depth. There was 33.5% increase in particulate
organic carbon over control due to integrated
nutrient management. Particulate organic C
makes up a large portion of the light fractions
of SOC5.

Table: Long Term Effect of Inm on Soil Carbon Pools
SOC
TOC
LBC
POC

Treatments

MBC

0-15cm depth
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
C.D

1.21
1.31
1.33
1.38
1.54
1.76
1.73
1.75
1.62
1.57
1.55
0.22

2.75
3.17
3.56
3.72
4.33
4.59
4.34
4.63
4.22
4.09
4.59
0.27

7.28
8.20
8.22
8.31
8.45
10.07
9.82
10.42
9.28
8.45
8.29
0.40

3.58
3.81
3.84
4.00
4.17
5.27
5.27
5.39
4.18
4.20
4.40
0.29

208.1
214.9
218.6
221.3
226.5
228.0
228.0
230.3
219.7
219.3
224.0
8.93

15-30cm depth
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
C.D

0.58
0.63
0.69
0.75
0.87
1.16
1.02
1.14
0.99
0.89
0.88
0.19

2.22
3.03
3.32
3.60
3.90
4.19
4.09
4.36
4.04
3.83
4.32
0.09

The POM is often separated densimetrically
and is comprised of plant residues as well as
microbial and micro faunal debris including
fungal hyphae and spores15. Therefore, POC is
composed of a large proportion of relatively
labile organic materials, often of recent origin.
Application of FYM along with N-P-K (NPK
+ FYM) resulted in a significant positive built
up of POC over NPK at different locations at
all soil depths. Similarly, substitution of 50%
N through CR or GM to rice also recorded
Copyright © Nov.-Dec., 2017; IJPAB

7.02
7.85
7.83
8.09
8.19
9.13
9.11
9.46
8.62
8.29
8.29
0.18

3.16
3.21
3.42
3.83
3.89
4.59
4.56
4.77
3.97
3.86
4.04
0.17

206.3
208.0
210.6
216.0
217.3
225.3
224.0
225.3
219.3
217.6
217.3
11.29

significantly higher POC concentration over
NPK at all locations in 0-15 and 15-30 cm soil
depths only. The increase in POC in fertilized
plot was mainly being due to increased yield
trend in this treatment over past years. The
additional amounts of organic C input from
organics in the treatments received NPK along
with organics further enhanced the POC
contents in these treatments. The main source
of POC in this study was mainly the left over
root biomass and increased microbial biomass
617

Khan and Wani

Int. J. Pure App. Biosci. 5 (6): 611-621 (2017)

debris. Our results corroborate the findings
reported by Purakayastha et al35., and Nayak et
al32.
Microbial biomass carbon
It is evident that the MBC contents in both
surface and sub-surface soil were significantly
higher in plots receiving 75%NPK + 25%FYM
compared to 100% NPK fertilizer and
unfertilized control plots (Table). The values
of MBC in surface soil varied from 208.1 mg
kg-1 in unfertilized control plot to 230 mg kg-1
in integrated nutrient use of 75%NPK+ 25%
FYM plots, respectively; while it varied from
206 mg kg-1 (control) to 225 mg kg-1
(75%NPK + 25%FYM) in sub-surface soil.
There was 10.4% increase in MBC in
75%NPK+
25%FYM
treatment
over
unfertilized control. The microbial biomass
carbon (MBC) is an important component of
the SOM that regulates the transformation and
storage of nutrients. The soil MBC regulates
all SOM transformations and is considered to
be the chief component of the active SOM
pool. It is evident that the MBC contents in
both surface and sub-surface soil were
significantly higher in plots receiving 75%
NPK+ 25% FYM and FYM treated plots
compared to NPK fertilizer and unfertilized
control plots Continuous application of FYM
along with N-P-K (NPK + FYM) resulted in a
significantly higher soil MBC over control. In
our study, MBC was highest in the FYM plus
inorganic fertilizer treatment. The increase of
MBC under FYM amended soils could be
attributed to several factors, such as higher
moisture content, greater soil aggregation and
higher SOC content. The FYM amended plots
provided a steady source of organic C to
support the microbial community compared to
NPK treated plots. Generally, FYM applied to
soil has long been employed to enhance
favourable soil conditions. Decomposition of
manure in soil releases essential nutrients such
as N, P and S that are required by
microorganisms. The highest value of MBC
due to integrated use of FYM and NPK
fertilizer might be due to higher turn-over of
root biomass produced under FYM + NPK
treatment. Similar increases in integrated
Copyright © Nov.-Dec., 2017; IJPAB
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nutrient management with manure + fertilizer
have been reported by others30,32. In a longterm field experiments in Denmark, Powlson
et al34., showed that straw manure could
increase MBC up to 45%.
CONCLUSION
The positive effects of balanced fertilization
with N, P and K and organic manures on SOC
were clearly demonstrated in this long-term
fertilizer experiment Moreover, higher
addition rates of organic manure benefited
more prominent increase in the total SOC and
its various C fractions. Manure and straw
application had beneficial effects on SOC,
LBC, POC, MBC concentration, total SOC
stocks.
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