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Kharif season of 2008-2009 on Soybean crop variety MAUS-71 (Sammrudhi). The
experiment was conducted in RBD comprising three replications and nine treatments
Available nutrients viz. N, P, K and S content in soil was higher at T4 (100 % RDF + 10 t
FYM ha' + 45 kg S ha™ + Biofertilizer) and T (50% RDF+10t FYM ha™ +45kg S ha™ +
Biofertilizer) than the rest of the treatments. It was also observed that the available
nutrients in post harvest soil samples were higher as compared to the initial soil samples.
There was a significant increase available N, P, K and S over initial soil samples with
treatments having combined application of chemical fertilizers along with enough bulk of
farm yard manure. Available nitrogen (197.5 kg ha™), phosphorus( 26.88 kg ha™),
potassium (311.0 kg ha®), and sulphur (17.95 kg ha™) was significantly higher with
treatment (To) 100 % RDF + 10 t FYM ha™ + 45 kg S ha™ + Biofertilizer in soil over rest
of the treatments however significantly lower available nitrogen (171.43 kg ha™),
phosphorus (21.18 kg ha™), potassium (250.0 kg ha™), sulphur (15.59 kg ha™) in soil was
recorded due to treatment T1 (control ).

Introduction

Soybean thrives best on a wide range of pH
and soil types and there must be good rooting
conditions along with balanced nutrition for
obtaining higher yield. Being a legume plant,
soybean has ability to fix atmospheric

nitrogen with the help of bacteria and to add
organic matter in the soil, thereby increasing
the productivity of soil.

In last 2-3 decades there is substantial
increase in command area and there Dby
intensive cropping. It has resulted in increase
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in cost of fertilizer and low purchasing power
of farmer has restricted the use of chemical
fertilizers for increasing crop production.
Under such condition it has become
imperative to use all the available resources of
plant nutrients in a judicious way to
minimize, fertilizers use and at the same on a
long term basis. The base for crop production
and improvement of soil fertility is mineral
nutrition. Therefore efficient management of
organic and inorganic sources is a prerequisite
for achieving continuous productivity of cops
in an economically and ecologically
sustainable manner.

Thus for maintenance of the soil fertility,
productivity and soil health with the FYM,
compost and other organic sources are
gaining importance. Biofertilizers cannot
replace chemical fertilizers, but certainly are
capable of reducing their input. Seed
inoculation  with  effective  Rhizobium
inoculants is recommended to ensure
adequate nodulation and N, fixation for
maximum growth and yield of pulse crop.
Intensive cropping coupled with increased use
of N and P fertilizer, lower use of organic
manures and very low rates of application of
K and S in most of soils of this region have
started depleting and are limiting soil
productivity. Keeping these in view the
present investigation was undertaken for
assessing the residual effect of INM on
available nutrients in soil.

Materials and Methods

The field experiment was conducted at
Research farm, Department of soil science
and Agril. Chemistry, College of Agriculture,
Latur during Kharif season of 2008-20009.
using soybean (MAUS-71) as a test crop.
Available nitrogen was determined by
Alkaline Potassium permanganate method as
suggested by Subbiah and Asija, (1956).
Available phosphorus was extracted from the

soil with 0.5 M sodium bicarbonate at nearly
constant pH 8.5 by Olsen’s method. Available
potassium was determined with neutral
normal NH40AC by flame photometer
(Piper, 1966) and available sulphur was
determined by terbidimetric method as given
by Williams and Steinbergs, (1959)
respectively. The experiment was conducted
in RBD comprising three replications and
nine treatments viz. T1(100%RDF.), T, (100%
RDF + 10 t FYM ha?) T3 (50%RDF + 10 t
FYM ha™ +Biofertilizer). T, (100% RDF + 10
t FYM ha! + Biofertilizer). Ts (100%RDF +
45Kg S hal). Te(50%RDF+10t FYM hat +
45kg S ha™). T7 (100%RDF + 45kg s ha™ +
Biofertilizer). Tg (50% RDF + 10 t FYM ha™
+ 45kg S ha™ + Biofertilizer). Ty (100%RDF
+10 t FYM ha™ +45kg S ha™ + Biofertilizer).
The experimental soil was deep black with
clay in texture, calcareous in nature and
slightly alkaline in reaction. Before sowing
initial soil sample was collected from 0-15 cm
depth covering experimental area which was
analysed for various physico-chemical
properties presented in table 1.

Results and Discussion

Available nutrients viz., N,P,K and S were
analyzed from representative soil samples
collected from different plots after harvest of
soybean crop are presented in table 2.

Available nitrogen

The results regarding residual effect of INM
on available nitrogen in soil after harvest of
soybean crop is presented in table 2.
Available nitrogen in soil was affected
significantly due to different treatments. It is
evident from the results that the treatment T9
(100 RDF %+ 10 t FYM ha™ +45 kg s ha™ +
Biofertilizer) was recorded significantly
higher available nitrogen(197.5 kg ha™) was
in soil over rest of the treatments, however it
was at par with treatment T8 (50% RDF + 10
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t FYM ha™ +45 kg s ha™ + Biofertilizer), T4
(100 RDF + 10 t FYM ha™ + Biofertilizer)
and T2 (100 RDF + 10 t FYM ha?).
Significantly lower available nitrogen content
(171.43 kg ha™) was noted due to treatment
T1 (control).

Further data revealed that the nitrogen content
in soil after harvest of soybean crop was
increased up to 22 kg ha-1 treatment T9 than
the initial nitrogen content. In other
treatments it was increased by 10 to 20 kg ha™
except treatment T1. Similar results were also
recorded by Laxminarayana and Patiram
(2005).

Tiwari et al., (2002) stated that the inclusion
of FYM in the fertilizer treatments schedule
improved the organic carbon status and

available N, P, K and S in soil thereby sustain
the soil health.

Available nitrogen positively increased with
the application of different organic manures.
The organic manures directly adds organic
matter in to the soil, that resulted in buildup
of high organic matter as well as available N
status of the soil.

The available N content in soil increased with
application of 10% RDF along with FYM due
to higher organic carbon content of the soil
(Murrugappan et al., 1998).

Farmyard manure also improves the physical
properties of the soil thus creating favourable
conditions for microbial activity that results in
nutrient availability (Sharma et al., 2002).

Table.1 Physico-Chemical properties of soil as influenced by INM

Sr. No. Soil parameters Estimate and units

A) Physical parameters

1 Coarse sand 15.10 Per cent
2 Fine sand 17.90 Per cent
3 Silt 23.55 Per cent
4 Clay 43.45 Per cent
5 Textural class Clayey

6 Bulk density 1.29 Mg m>
7 Particle density 2.44 Mg m™
8 Porosity 48.50 Per cent
B) Fertility parameters

1 pH 8.40

2 EC 0.16 dsm™
3 Organic carbon 0.31 Per cent
4 CaCos 5.00 Per cent
5 Available nitrogen 175.61 Kg ha™
6 Available phosphorus 22.44 Kg ha
7 Available potassium 243.15 Kg ha™
8 Available sulphur 16.25 Kg ha
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Table.2 Effect of INM on available nutrients in soil

Treatment details Available
phosphorus
(kg ha ™)
T1(100% RDF) 171.43
T, (100% RDF+10+ FYM ha ™) 190.60
T; (50% RDF +10+ FYM ha ™* + 185.60
Biofertilizer)
T4 (100% RDF+10+ FYM hat + 192.40
Biofertilizer)
Ts (100% RDF+45 Kg S ha) 176.65
T (50% RDF+10t FYM ha™ + 45 kg 187.30
Sha™)
T, (100% RDF+ 45 kg S ha™ + 185.00
Biofertilizer)
Ts (50% RDF+10t FYM ha ™ + 45 195.20
kg S ha™ + Biofertilizer)
T, (100% RDF+10 t FYM ha ™ +45 197.50
kg S ha + Biofertilizer)
Initial 175.61
SE+ 2.44
CD at 5% 7.34

Available Available Available
phosphorus phosphorus = potassium (kg

(kg ha ™) (kg ha ™) ha ™)
21.18 250 15.59
24.40 286 17.08
23.31 272 16.16
24.82 294 10.25
22.26 258 15.35
23.92 279 16.46
22.68 265 15.58
2541 302 17.56
26.88 311 17.95
22.44 243.15 16.25
0.51 14.03 0.76
1.54 42.09 2.28

Available phosphorus

The data on residual effect of integrated
nutrient management on available phosphorus
in soil at harvest of soybean crop presented in
table 2. The data indicated that treatment T9
(100 RDF %+ 10 t FYM ha™ +45 kg s ha™ +
Biofertilizer) showed significantly highest
available phosphorus in soil after harvest of
soybean crop than the rest of the treatments.
However, it was at par with the treatment T8
(50 RDF % + 10t FYM ha™ + 45 kg s ha™ +
Biofertilizer). Lower available P content was
recorded due to treatment T1 (control). It was
also observed from the results that the
available phosphorus in soil (post harvest soil
samples) was increased by 4, 5, 3 and 2.4
over initial soil P (22.44 kgha®) due to
treatment T9, T8 and T4 respectively. These
results are in accordance with the results of
Mann et al., (2006). They reported that
application of NPK with 10 tonnes farmyard

manure ha™ gave higher p contents than that
with addition of NPK without farmyard
manure.

Solanki et al., (2006) showed that application
of FYM @ 10 t ha™ significantly increased
the available nitrogen by 31.4, phosphorus by
27.3 and potassium by 62.8 percent as
compared to only application of 100 % RDF.
The increase in soil nutrients after harvest of
crop was due to addition of these nutrients
through the application of FYM, farm waste
and animal litter. Addition to these nutrients
through the application of FYM, farm waste
and animal litter. Addition to these carbon
dioxide and organic acid released during the
process of decomposition cause to increase
the availability of nutrients from native as
well as applied organic fertilizers. These
might have contributed towards increased
available nutrient status of soil with respect to
these nutrients.
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Available potassium

The data on residual effect of integrated
nutrient management on available potassium
in soil after harvest of soybean crop is
presented in table 2. The data indicated that
treatment T9 (100 RDF %+ 10 t FYM ha™
+45 kg S ha™* + Biofertilizer) significantly
increased available potassium K(311 kgha™)
in soil after harvest of soybean while it ws at
par with treatment T8 (50 RDF % + 10t FYM
ha® + 45 kg S ha® + Biofertilizer). T4 (100
%RDF + 10 t FYM ha® + Biofertilizer) and
T2 (100 %RDF + 10 t FYM hal), T6 (50
%RDF + 10 t FYM ha™ + 45 kg S ha™) and
T3 (50 %RDF + 10 t FYM ha'l +
Biofertilizer). Significantly lower available k
content in soil (250 kg ha™*) was recoded with
the treatment T1 (control).

Data in table further revealed that the
available potassium in soil (after harvest of
soybean crop) was increased from 7 to 43 kg
ha™ than the initial soil. This increase was
higher due to treatment T9 lower due to
treatment T1 (control).

Bharadwaj et al., (1994) observed that fym
treated plots show a further increase in the
available N, P and K of the soils. The increase
in available N, P and K due to FYM
application may be because of the direct
addition of NPK through FYM to the
available pool of the soil. The decomposition
of organic matter is accompanied by the
release of appreciable quantities of carbon
dioxide which when dissolved in water, forms
carbonic acid, which is capable of
decomposing certain primary minerals.

The beneficial effect of FYM on the available
K is also due to the reduction of potassium
fixation and release of K due to the
interaction of organic matter with clay besides
the direct potassium addition in the available
K pool of the soil. These results are in

conformity with the results of Tondon (1988).
Available sulphur

The results regarding residual effect of
integrated nutrient management on available
sulphur in soil after harvest of soybean crop
are presented in table. The results showed that
treatment T9 (100 RDF % + 10 t FYM ha™
+45 kg S ha’ + Biofertilizer) recorded
significantly highest available sulphur in soil
collected after harvest of soybean that the rest
of treatments, however it was at par with
treatment T8 (50 RDF % + 10 t FYM ha™ +
45 kg s ha* + Biofertilizer . T4 (100 %RDF +
10 t FYM hat + Biofertilizer), T2 (100
%RDF + 10 t FYM ha™) and T6 (50 %RDF +
10t FYM ha™ + 45 kg S ha™).

Higher (17.95 kgha™) and lower (15.59
kgha™) available sulphur content in soil was
observed due to treatment T9 and T1(control)
respectively.

Further data revealed that the available S
content in soil was improved in post harvest
soil than the initial soil. It was increased by
3.0, 1.7 and 1.3 kgha™ over initial content due
to T4, T9 and T8. This might be due to
combined application of recommended dose
of fertilizer and organics improved the
availability of sulphur in soil.

Tiwari et al., (2002) reported favourable
effect of FYM along with recommended dose
of fertilizer in improving the availability of
sulphur in soil. Similarly, Kademani et al.,
(2003) also reported the advantage of the
combined use of organic and inorganic
sources on the availability of sulphur in soil.
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