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Integrated effect of gliricidia green leaf manure
and mineral fertilizer on soybean yield, soil
fertility and nutrient balance in vertisols
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Abstract

A field study to know the effect of integrated nutrient management on soybean yield, soil fertility and
nutrient balance in Vertisols was conducted during kharif 2013, on the long term experiment initiated
during 2009-10 at Research field of AICRP for Dryland Agriculture, Dr. Panjabrao Deshmukh Krishi
Vidyapeeth, Akola. The soil of the experimental site was moderately alkaline in reaction, low in available
nitrogen, medium in available phosphorus and high in available potassium. The nine treatments
replicated thrice in randomised block design comprised of control, 100% RDF through chemical
fertilizers and the combinations of 50% N through gliricidia green leaf manure and 50% N through
inorganics, 25 kg K ha and seed treatment with Rhizobium and PSB. The results indicated that the use
of gliricidia green leaf manuring in conjunction with chemical fertilizers recorded higher soybean yield
with improvement in soil fertility and nutrient balance in Vertisols.

Keywords: Green leaf manure, INM, nutrient balance, soil fertility and vertisols

Introduction

Soybean (Glycine max (L.) Merrill) with its 40-42% protein and 20-22% oil is the premier
oilseed crop in India and it has exhibited phenomenal growth and provided resilience to
oilseed and edible oil production in the country. The productivity of soybean crop has shown
gradual build up from the time of its initiation of commercial cultivation, but it is hovering
around 1 t/ha for more or less last one decade, mainly in view of deficit and erratic distribution
of rainfall and uncertainty in onset of monsoon being experienced on account of global
climatic change. Being rainfed, the productivity of oilseeds in general and soybean in
particular has been far below the potential yield achievable.

Constraint analyses have indicated that unbalanced nutrition is one of the important reasons for
restricted growth in productivity (Sharma et al., 1996 and Tiwari, 2001) ['> 21, Soybean like
most legume perform nitrogen fixation by establishing a symbiotic relationship with bacteria
Rhizobium japonicum. Use of organic manures with optimum rate of fertilizers under intensive
farming system increased the turnover of nutrients in the soil plant system. The organic
fertilizers along with bio fertilizers help in reducing the dose of inorganic fertilizer, which in
turn reduces the cost of cultivation and help in improving the soil health. Farmyard manure is
an important component of integrated nutrient management for maintaining soil fertility and
yield stability.

The green manures are a valuable potential source of N and organic matter. They play an
important role in the reclamation of salt affected soils and improvement in physical, chemical
and biological properties of soil with increase in the microbial population in soil. Integration of
inorganic fertilizers, organic manures and biological sources and their efficient management
has shown promise in not only sustaining the productivity and soil health but also in meeting
part of crops nutrient requirement.

Materials and Methods

A field experiment was initiated on the research field of AICRP for Dryland Agriculture, Dr.
PDKYV, Akola since 2009-10. The present study was undertaken during 2013-14 with the
soybean crop. Akola is situated in between 22° 41° N latitude and 77° 02’ longitudes at an
altitude of 307.4 m above mean sea level and has a subtropical climate. Rainfall during
kharif2013 (June- September) amounted 821.7mm which was 119.4% of the corresponding

~ 2591~



International Journal of Chemical Studies

normal rainfall (688.0 mm). Monthly rainfall during June,
July, August and September amounted to 266.9, 238.6, 164.3
and, 151.9mm which was 175.9, 114.1, 76.1 and 136.7
percent of the monthly normal, respectively.

The details of various treatments undertaken in the
experiment are (T;) Control, (T2)100% RDF (30:75:00 NPK
kg hal), (Ts) 100% RDF + biofertilizers, (T4)100% N through
FYM + biofertilizers, (Ts) 100% RDF + 25 kg K ha?, (Ts)
100% RDF + 25 kg K ha + bio fertilizes,(T7) 50% N through
green leaf manure + 50% N through inorganics, (Tg)50% N
through green leaf manure + 50% N through inorganics +
biofertilizers, (Tg) 50% N through green leaf manure+50% N
through inorganics + biofertilizers + 25 kg potassium ha.
Rhizobium and PSB were used as seed treatment (25 g kg*
seed) Recommended P was applied to all the treatments
except T1& T N supplied through urea, P through Single
super phosphate and K through Muriate of potash.

Results and Discussion
Grain and Straw Yield
The data on grain and straw yield of soybean (Table 1) was

significantly influenced by various treatments. The
significantly higher (1255 kg ha™')grain yield was observed
with application of 50% N through gliricidia +50% N through
inorganics + biofertilizers + 25kg K ha(T9)and it was on
par(1220.8 kg ha?') with the application of 100% RDF
+biofertilizers+ 25kg K ha (T6), 100% RDF + 25kg K ha
1(Ts),50% N through gliricidia + 50% N through inorganics +
biofertilizers (Tg) and 100% RDF + biofertilizers (T3). The
lowest grain yield (939.6 kg ha') was recorded in treatment
T, i.e. control.

The application of 50% N through gliricidia + 50% N through
inorganics + biofertilizers + 25kg K ha® (Ty) resulted in
25.13% increase in grain yield over control(T1) and 15.29%
increase over 100% RDF (T2). The significantly higher
(2039.7 kg hat)straw yield was observed with the application
of 50% N through gliricidia+50% N through inorganics+
biofertilizers + 25kg K ha (Ty) and it was found to be on par
with most of the treatments. The lowest (1352.0 kg ha') straw
yield was recorded in treatment T, i.e. control. In general, the
higher grain as well as straw yield was recorded with
application of 50% N through gliricidia +50% N through
inorganics+ biofertilizers + 25kg K ha™.

Table 1: Effect of INM on soybean yield

Treatments Grain (kg hal) | Straw (kg hal)

T1 Control 939.6 1352.0
T2 100% RDF (30:75:00 NPK kg ha't) 1063.1 1707.2
Ts 100% RDF + biofertilizers 1083.7 1819.3
T 100% N through FYM + biofertilizers 1028.8 1574.3
Ts 100% RDF + 25kg K ha! 1193.4 1871.0
Te 100% RDF + 25kg K ha'! + biofertilizers 1220.8 1894.4
T7 50% N through green leaf manure + 50% N through inorganics 1042.5 1662.1
Ts 50% N through green leaf manure + 50% N through inorganics + biofertilizers 1179.7 1870.5
To | 50% N through green leaf manure +50% N through inorganics+ biofertilizers + 25kg K ha* 1255.1 2039.7

SE (m) + 61.6 114.9

CD at 5% 184.8 344.6

This may be due to beneficial role of potassium which
increases nodulation of legumes and biofertilizers also
perform better when soil is well supplied with nutrients
particularly nitrogen and phosphorus by fixing atmospheric
nitrogen. Govindan and Thirrumurugan (2003) B! observed
the positive effect of Rhizobium and phosphate solubilizing
microorganism in increasing the growth and yield of soybean.
Similar results were also reported by Mondal et al. (1990) 3],
Joshi and Rudradhya (1993) 1, Ved Prakash et al. (2002) 24,
Joshi (2003) 29 Menaria and Singh (2004) 2, Singh et al.
(2009) 91, Jadhav and Andhale (2009) [ and Singh et al.
(2012) 081,

Soil fertility
The data in respect of fertility status of soil at harvest of
soybean are presented in Table 2.

Organic carbon
Organic carbon is an indication of organic carbon fraction of
soil formed due to microbial decomposition of organic

residue. The data (Table 2) pertaining to the organic carbon
content of soil as influenced by different treatments was
statistically significant and it ranged from 5.11 to 6.40 g kg™
indicating that the highest (6.40 g kg') organic carbon was
recorded with the application of 50% N through gliricidia
+50% N through inorganics+ biofertilizers + 25 kg K ha*
(To)and it was found to be on par with 100% RDF + 25 kg K
ha' + biofertilizers (Ts).The lower value of organic carbon
was found in treatment Ty i.e. control (5.11 g kg1).

The higher values of organic carbon content in treatments Tg
and T may be due to higher addition of biomass into the soil
as evidenced from the higher yields obtained in these
treatments. Similar results were also reported by Handekar et
al. (1991) 1, Gholve et al. (2005) ™, Deshmukh et al. (2005)
[21 and Singh et al. (2007) ], The data indicate the higher
organic carbon balance (1.2 g kg™*) with application of 50% N
through gliricidia +50% N through inorganics+ biofertilizers
+ 25 kg K ha (Ty).
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Table 2: Effect of INM on soil fertility

4 Available nutrients
Treatments OC (g kg™ N (kg ha)[P (kg ha))|K (kg ha’)
T Control 5.11 189.00 11.20 312.63
T, 100% RDF (30:75:00 NPK kg ha) 5.33 197.78 13.03 316.92
Ts 100% RDF + biofertilizers 5.47 199.03 14.80 318.83
Ty 100% N through FYM + biofertilizers 5.64 190.67 13.12 316.66
Ts 100% RDF + 25kg K ha 5.91 209.07 13.86 347.39
Ts 100% RDF + 25kg K ha + biofertilizers 6.21 211.16 16.99 352.65
T; 50% N through green leaf manure + 50% N through inorganics 6.00 197.36 14.31 330.03
Te 50% N through green Ieaftr)r)anurg + 50% N through inorganics + 6.18 20154 16.37 34067
iofertilizers
50% N through green leaf manure +50% N through inorganics+
To O fortilizers 1 25k K hal gh tnorg 6.40 21534 | 17.34 | 357.95
SE (m) + 0.08 4.77 0.60 3.55
CD at 5% 0.23 14.29 1.80 10.65
Initial(2009-10) 5.2 195 15.5 319

Available nitrogen status of soil

The results pertaining to available N status of soil was
significantly influenced by different treatments. The available
N in soil varied from 189.00 to 215.34 kg ha indicating that
the soil was low in available N content. The maximum
available N (215.34 kg ha') was observed with the
application of 50% N through gliricidia +50% N through
inorganics+ biofertilizers + 25kg K ha* (Tg) and it was found
to be on par with 100% RDF + 25kg K hal +
biofertilizers(Ts), 100% RDF + 25kg K ha (Ts), and 50% N
through gliricidia + 50% N through inorganics + biofertilizers
(Ts). The lower value of available N was found in treatment
T, i.e. control (189.0 kg ha). Raut and Ghonshikar (1971) 4
observed increase in nodulation and N content in soil due to
Rhizobium inoculation. Similar results were also given by
Vats et al. (2001) 231, Govindan and Thirumurugan (2003) [,
Gholve et al. (2005) ™ and Singh et al. (2007).

Available phosphorus status of soil

It is evident from the data in Table 2 that available P content
of soil varied significantly and it ranged from 11.20 to 17.34
kg ha! indicating that the soil was low to medium in available
phosphorus content. The highest (17.34 kg ha) available P
was found with the application of 50% N through gliricidia
+50% N through inorganics+ biofertilizers + 25 kg K ha (Tg)
and it was found to be on par with the application of 100%
RDF + 25 kg K ha* + biofertilizers (Tg) and 50% N through
gliricidia + 50% N through inorganics + biofertilizers (Ts).
The lower value of available P was found in treatment T i.e.
control (11.20 kg ha?). The higher values of available
phosphorus in treatment Ty, Te and Tg may be due to the
phosphate solubilizing bacteria (PSB) which increases the
availability of P in the soil by converting insoluble
phosphorus into soluble P. Similar results were recorded by
Singh and Singh (1993) ¢l Varalakshmi et al. (2005) [?2,
Singh et al. (2007) 71, Chaturvedi et al. (2010) [ and Thakur
etal. (2011) 29,

Available potassium status of soil

The data (Table 2) on available K content of soil varied
significantly from 312.63 to 357.95 kg ha! indicating that soil
was high to very high in available K content. The highest
available K (357.95 kg ha') was observed with the
application of 50% N through gliricidia +50% N through
inorganics+ biofertilizers + 25 kg K ha(Ty) and it was found

to be on par with the application of 100% RDF + 25 kg K ha™*
+ biofertilizers (Ts) and 100% RDF + 25 kg K ha* (Ts). The
lower value of available K was found in treatment T i.e.
control (312.63 kg ha'%).

The higher values of available potassium in treatments To, Te
and Ts may be due to application of potassium 25 kg ha
which might have increased the K content in soil. Similar
results were observed by Dhonde and Bhakare (2008) [,

Nutrient balance

The data in respect of nitrogen, phosphorus and potassium
balance in soil at harvest of soybean are presented in Table 3,
Table 4 and Table 5 respectively.

Nitrogen balance

The data (Table 3) indicated that the initial level of available
N in soil was 195 kg ha. The maximum nitrogen uptake (96
kg ha') was observed in application of 50% N through
gliricidia + 50% N through inorganics + biofertilizer + 25 kg
K ha? (To).

The expected balance after the harvest of soybean was highest
(162.28 kg hal) in treatment T4 receiving 100% N through
FYM + biofertilizers, while lowest (128.96 kg ha) expected
balance was observed in treatment To 50% N through
gliricidia + 50% N through inorganics + biofertilizer + 25 kg
K ha’. However, the apparent gain or loss in the available
nitrogen to extent of 74 kg ha was observed in treatment T
receiving 100% RDF + 25 kg K ha® while lowest (28.39 kg
hal) apparent gain was observed in treatment T, receiving
100% N through FYM + biofertilizers. The final status of
available N in soil after harvest of soybean (Actual fertility
status) was considerably increased (211.16 to 215.34 kg hat)
in all the treatments except control over initial fertility status
of soil which indicated the beneficial effect of the legumes
cropping which helped in increasing the available N in soil.
The data in respect of actual gain or loss, further revealed that
there was a maximum gain (20.34 kg ha) of nitrogen in
treatment Tg 50% N through gliricidia + 50% N through
inorganics + biofertilizers + 25 kg K ha' and loss was
observed in treatment T(-6 kg hal) i.e. control which might
be due to no addition of organic or inorganic fertilizer to it
and nutrient uptake (52.79 kg ha?). These results are in
conformity with the finding of Malewar et al. (1999) [*4,

2013 (June- September) amounted 821.7mm which was
119.4% of the corresponding normal rainfall (688.0 mm).
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Monthly rainfall during June, July, August and September
amounted to 266.9, 238.6, 164.3 and, 151.9mm which was
175.9, 114.1, 76.1 and 136.7 percent of the monthly normal,
respectively.

The details of wvarious treatments undertaken in the
experiment are (T;) Control, (T2)100% RDF (30:75:00 NPK
kg hal), (Ts) 100% RDF + biofertilizers, (T4)100% N through
FYM + biofertilizers, (Ts) 100% RDF + 25 kg K ha?, (Ts)
100% RDF + 25 kg K ha + biofertilizes,(T7) 50% N through
green leaf manure + 50% N through inorganics, (Tg)50% N
through green leaf manure + 50% N through inorganics +
biofertilizers, (Tg) 50% N through green leaf manure+50% N
through inorganics + biofertilizers + 25 kg potassium ha.
Rhizobium and PSB were used as seed treatment (25 g kg*
seed) Recommended P was applied to all the treatments
except T1& T N supplied through urea, P through Single
super phosphate and K through Muriate of potash.

Results and Discussion
Grain and Straw Yield
The data on grain and straw yield of soybean (Table 3) was

significantly higher (1255 kg ha™) grain yield was observed
with application of 50% N through gliricidia +50% N through
inorganics + biofertilizers + 25kg K ha}(T9) and it was on par
(1220.8 kg ha') with the application of 100% RDF
+biofertilizers+ 25kg K ha'(T6),100% RDF + 25kg K ha
1(Ts), 50% N through gliricidia + 50% N through inorganics +
biofertilizers (Tg) and 100% RDF + biofertilizers (T3). The
lowest grain yield (939.6 kg ha*) was recorded in treatment
T, i.e. control.

The application of 50% N through gliricidia + 50% N through
inorganics + biofertilizers + 25kg K ha' (Tg) resulted in
25.13% increase in grain yield over control (T1) and 15.29%
increase over 100% RDF (T2). The significantly higher
(2039.7 kg hal) straw yield was observed with the application
of 50% N through gliricidia+50% N through inorganics+
biofertilizers + 25kg K ha! (Tg) and it was found to be on par
with most of the treatments. The lowest (1352.0 kg ha') straw
yield was recorded in treatment T, i.e. control. In general, the
higher grain as well as straw yield was recorded with
application of 50% N through gliricidia +50% N through
inorganics+ biofertilizers + 25kg K ha™.

significantly influenced by various treatments. The
Table 3: Effect of INM on soybean yield
Treatments Grain (kg ha) | Straw (kg ha?)

T1 Control 939.6 1352.0
T2 100% RDF (30:75:00 NPK kg ha) 1063.1 1707.2
Ts 100% RDF + biofertilizers 1083.7 1819.3
Ta 100% N through FYM + biofertilizers 1028.8 1574.3
Ts 100% RDF + 25kg K ha! 11934 1871.0
Te 100% RDF + 25kg K ha! + biofertilizers 1220.8 1894.4
T7 50% N through green leaf manure + 50% N through inorganics 1042.5 1662.1
Ts 50% N through green leaf manure + 50% N through inorganics + biofertilizers 1179.7 1870.5
To 50% N through green leaf manure +50% N through inorganics+ biofertilizers + 25kg K ha™* 1255.1 2039.7

SE (m) + 61.6 114.9

CD at 5% 184.8 344.6

This may be due to beneficial role of potassium which
increases nodulation of legumes and biofertilizers also
perform better when soil is well supplied with nutrients
particularly nitrogen and phosphorus by fixing atmospheric
nitrogen. Govindan and Thirrumurugan (2003) B! observed
the positive effect of Rhizobium and phosphate solubilizing
microorganism in increasing the growth and yield of soybean.
Similar results were also reported by Mondal et al. (1990) [23],
Joshi and Rudradhya (1993) I, Ved Prakash et al. (2002),
Joshi (2003) X% Menaria and Singh (2004) [, Jadhav and
Andhale (2009) ! and Singh et al. (2012) 181,

Soil fertility
The data in respect of fertility status of soil at harvest of
soybean are presented in Table 4.

Organic carbon

Organic carbon is an indication of organic carbon fraction of
soil formed due to microbial decomposition of organic
residue. The data (Table 4) pertaining to the organic carbon

content of soil as influenced by different treatments was
statistically significant and it ranged from 5.11 to 6.40 g kg'*
indicating that the highest (6.40 g kg™?) organic carbon was
recorded with the application of 50% N through gliricidia
+50% N through inorganics+ biofertilizers + 25 kg K ha
(To)and it was found to be on par with 100% RDF + 25 kg K
hal + biofertilizers (Ts).The lower value of organic carbon
was found in treatment Ty i.e. control (5.11 g kg™?).

The higher values of organic carbon content in treatments Tqg
and T may be due to higher addition of biomass into the soil
as evidenced from the higher yields obtained in these
treatments. Similar results were also reported by Handekar et
al. (1991), Gholve et al. (2005) ™, Deshmukh et al. (2005) 2
and Singh et al. (2007). The data indicate the higher organic
carbon balance (1.2 g kg™*) with application of 50% N through
gliricidia +50% N through inorganics+ biofertilizers + 25 kg
K hat (To).
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Table 4: Effect of INM on soil fertility

Treatments ocC Available nutrients
(9 kgH)|N (kg ha))|P (kg hal)|K (kg ha'l)
T1 Control 5.11 189.00 11.20 312.63
T2 100% RDF (30:75:00 NPK kg ha) 5.33 197.78 13.03 316.92
T3 100% RDF + biofertilizers 5.47 199.03 14.80 318.83
Ta 100% N through FYM + biofertilizers 5.64 190.67 13.12 316.66
Ts 100% RDF + 25kg K ha 5.91 209.07 13.86 347.39
Ts 100% RDF + 25kg K ha + biofertilizers 6.21 211.16 16.99 352.65
T7 50% N through green leaf manure + 50% N through inorganics 6.00 197.36 14.31 330.03
Ts 50% N through green leaf manure + 50% N through inorganics + biofertilizers 6.18 201.54 16.37 340.67
To | 50% N through green leaf manure +50% N through inorganics+ biofertilizers + 25kg K ha | 6.40 215.34 17.34 357.95
SE (m) + 0.08 4.77 0.60 3.55
CD at 5% 0.23 14.29 1.80 10.65
Initial(2009-10) 5.2 195 155 319

Available nitrogen status of soil

The results pertaining to available N status of soil was
significantly influenced by different treatments. The available
N in soil varied from 189.00 to 215.34 kg ha indicating that
the soil was low in available N content. The maximum
available N (215.34 kg ha?') was observed with the
application of 50% N through gliricidia +50% N through
inorganics+ biofertilizers + 25kg K ha* (Tg) and it was found
to be on par with 100% RDF + 25kg K ha'! +
biofertilizers(Ts), 100% RDF + 25kg K ha! (Ts),and 50% N
through gliricidia + 50% N through inorganics + biofertilizers
(Tg). The lower value of available N was found in treatment
T, i.e. control (189.0 kg ha'). Raut and Ghonshikar (1971) [*41
observed increase in nodulation and N content in soil due to
Rhizobium inoculation. Similar results were also given by
Vats et al. (2001) 231, Govindan and Thirumurugan (2003) B,
Gholve et al. (2005) [ and Singh et al. (2007) ],

Available phosphorus status of soil

It is evident from the data in Table 4 that available P content
of soil varied significantly and it ranged from 11.20 to 17.34
kg hal indicating that the soil was low to medium in available
phosphorus content. The highest (17.34 kg ha) available P
was found with the application of 50% N through gliricidia
+50% N through inorganics+ biofertilizers + 25 kg K ha* (To)
and it was found to be on par with the application of 100%
RDF + 25 kg K ha + biofertilizers (Ts) and 50% N through
gliricidia + 50% N through inorganics + biofertilizers (Tg).
The lower value of available P was found in treatment Ty i.e.
control (11.20 kg ha?). The higher values of available
phosphorus in treatment Tq, T and Ts may be due to the
phosphate solubilizing bacteria (PSB) which increases the
availability of P in the soil by converting insoluble
phosphorus into soluble P. Similar results were recorded by
Singh and Singh (1993) [ Varalakshmi et al. (2005) [??],
Singh et al. (2007) (71, Chaturvedi et al. (2010) [ and Thakur
etal. (2011) @9,

Available potassium status of soil

The data (Table 5) on available K content of soil varied
significantly from 312.63 to 357.95 kg ha! indicating that soil
was high to very high in available K content. The highest
available K (357.95 kg ha?') was observed with the
application of 50% N through gliricidia +50% N through

inorganics+ biofertilizers + 25 kg K ha*(Tg) and it was found
to be on par with the application of 100% RDF + 25 kg K ha'
+ biofertilizers (Ts) and 100% RDF + 25 kg K ha (Ts). The
lower value of available K was found in treatment T i.e.
control (312.63 kg ha).

The higher values of available potassium in treatments Tq, Ts
and Ts may be due to application of potassium 25 kg ha
which might have increased the K content in soil. Similar
results were observed by Dhonde and Bhakare (2008) ©1.

Nutrient balance

The data in respect of nitrogen, phosphorus and potassium
balance in soil at harvest of soybean are presented in Table 3,
Table 4 and Table 5 respectively.

Nitrogen balance

The data (Table 3) indicated that the initial level of available
N in soil was 195 kg hal. The maximum nitrogen uptake (96
kg ha') was observed in application of 50% N through
gliricidia + 50% N through inorganics + biofertilizer + 25 kg
K ha (To).

The expected balance after the harvest of soybean was highest
(162.28 kg hal) in treatment T4 receiving 100% N through
FYM + biofertilizers, while lowest (128.96 kg ha') expected
balance was observed in treatment Tg 50% N through
gliricidia + 50% N through inorganics + biofertilizer + 25 kg
K ha. However, the apparent gain or loss in the available
nitrogen to extent of 74 kg ha! was observed in treatment Te
receiving 100% RDF + 25 kg K ha! while lowest (28.39 kg
hal) apparent gain was observed in treatment T, receiving
100% N through FYM + biofertilizers. The final status of
available N in soil after harvest of soybean (Actual fertility
status) was considerably increased (211.16 to 215.34 kg ha?)
in all the treatments except control over initial fertility status
of soil which indicated the beneficial effect of the legumes
cropping which helped in increasing the available N in soil.
The data in respect of actual gain or loss, further revealed that
there was a maximum gain (20.34 kg ha?) of nitrogen in
treatment To 50% N through gliricidia + 50% N through
inorganics + biofertilizers + 25 kg K ha! and loss was
observed in treatment T (-6 kg hal) i.e. control which might
be due to no addition of organic or inorganic fertilizer to it
and nutrient uptake (52.79 kg ha?). These results are in
conformity with the finding of Malewar et al. (1999) (241,
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Table 3: Nitrogen balance (kg ha') after harvest of soybean

Initial N Nitrogen added (B) (kg ha) Nitrogen Expected |Actual nitrogen| Apparent |Actual gain
Treatments status (A) uptake |Balance (D)=| after harvest | gain/loss | /loss (G)=
(kg ha'l) Fertilizer |FYM |Gliricidia|Total © (A+B)-C (kg (E) (F)= (E-D) (E-A)
g (kg ha'l) ha?) (kg hal) (kg ha'?) (kg ha®)
T1 Control 195 - - - - 52.79 142.21 189 46.79 -6
0, . .
T, |100% RDE;?)(”&OO Kol 105 0 |- | - |30 7235 | 15265 197.78 45.13 278
Ts|  100%RDF+ 195 30 - - |80 | 7729 147.71 199.03 51.32 4.03
biofertilizers
0,
T, | L00%N through FYM +1 ¢ : 0| - |30| 6272 | 16228 190.67 28.39 -4.33
biofertilizers
0,
Ts| TOOMROETE kg 195 30 - - | 30| ss21 140.79 209.07 68.28 14.07
o .
T, [L00%RDF + 25 kg Kha'l 45 30 | - 30| srss 137.16 211.16 74 16.16
+ biofertilizers
50% N through green
T7| leaf manure + 50% N 195 15 - 15 30 68.67 156.33 197.36 41.03 2.36
through inorganics
50% N through green
0,
T, | leaf manure + 50%N | qq 15 - | 15 |30 | 8495 | 14005 201.54 61.49 6.54
through inorganics +
biofertilizers
50% N through green
leaf manure +50% N
Toe| through inorganics + 195 15 - 15 30 96.04 128.96 215.34 86.38 20.34
biofertilizers + 25 kg K
hat

Phosphorus balance

The results pertaining to the balance of available phosphorus
in soil are presented in Table 4. The initial available
phosphorus in soil was 15.5 kg ha*.The maximum uptake of
phosphorus (21.19 kg ha*) was observed in treatment Tg 50%
N through gliricidia + 50% N through inorganics +
biofertilizers + 25 kg K ha.The expected phosphorus balance
after the harvest of soybean was highest (75.23 kg ha) in
treatment Ty i.e. 50% N through gliricidia +50% N through
inorganics, while lowest (2.86 kg ha') expected balance was
observed in treatment T, receiving 100% N through FYM +
biofertilizers. The data in respect of apparent gain or loss of
phosphorus revealed that there was gain of 10.26 kg ha-1
phosphorus in 100% N through FYM + biofertilizers i.e.T4
and the apparent loss of phosphorus was highest (-60.92 kg
ha-1) in treatment T7 receiving 50% N through gliricidia
+50% N through inorganics after the harvest of soybean.

The final status of available phosphorus in soil was
considerably increased in all treatments over control, clearly
indicating the beneficial effect due to the legume which
absorb more soil P from subsurface and a part of which left in
the surface layer and subsurface soil with roots. The data in
respect of actual gain or loss revealed that there was
maximum gain (1.84 kg ha') of phosphorus with application
of 50% N through gliricidia + 50% N through inorganics +
biofertilizers + 25 kg K ha}(Ty) followed by 1.49 kg ha* with
application of 100% RDF + 25 kg K ha'+ biofertilizers(Ts).
The highest actual loss (-4.3 kg ha') was observed in
treatment Ty i.e. control.

Similar results on increase in available phosphorus balance
with INM were also given by Malewar et al. (1999) I and
Singh et al. (2007) 7,

Potassium balance

The data in Table 5 revealed that the initial status of available
potassium in soil was 319 kg ha® which was increased up to
357.95 kg ha' after the harvest of soybean crop. The
maximum uptake (33.5 kg ha?) of potassium by crop was
observed in treatment Tq 50% N through gliricidia + 50% N
through inorganics + biofertilizers + 25 kg K ha™.

The expected potassium balance after harvest of soybean was
highest (314.55 kg hal) in treatment Ts 100% RDF + 25 kg K
ha?l, while lowest (289.03 kg ha?) expected balance was
observed in treatment Tg i.e. 50% N through gliricidia + 50%
N through inorganics + biofertilizers. The data in respect of
apparent gain or loss revealed that there was a highest gain
(47.45 kg ha?) in treatment 50% N through gliricidia + 50%
N through inorganics + biofertilizers +25 kg K ha! and
apparent gain was lowest in (12.02 kg ha') in treatment Ty i.e.
control.

The final status of available potassium i.e. actual fertility
status of soil considerably increased in all treatments. This
may be due to major K bearing and crystal lattices of silicate
minerals which on weathering, gradually release K to the soil.
The higher actual gain (38.95 kg ha?) of potassium in
treatment To 50% N through gliricidia + 50% N through
inorganics + biofertilizer + 25 kg K ha?, may be due to
addition of potassic fertilizer to soil and the lowest actual gain
was observed in treatment Ty i.e. control.

Similar results were recorded by Malewar et al. (1999) I and
Singh et al. (2007) 71,
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Table 4: Phosphorus balance (kg ha'l) after harvest of soybean

Initial P Phosphorus added (B) (kg ha?) Expected Actual . .
Treatments status P u(pg)a ke Balance (D)= | phosphorus after /ﬁgg?g:t(g?g‘) ﬁ(szgu(g)g:al(nE{
(A) Fertilizer | FYM | Gliricidia | Total (kg ha'l) (A+B)-C harvest (E) (kg hat) A) (kg ha't)
(kg hal) 9 (kg ha'l) (kg ha'l) g 9
T1 Control 15.5 _ - - - 10.15 5.35 11.2 5.85 -4.3
T2 100% RDF (30:75:00 kg ha) 15.5 75 - - 75 135 77 13.03 -63.97 -2.47
T3 100% RDF + biofertilizers 15.5 75 - - 75 15.93 74.57 14.8 -59.77 -0.7
T 100%N through FYM + 155 10 - 10 12.64 12.86 13.12 0.26 -2.38
biofertilizers -
Ts 100%RDF + 25 kg K ha! 15.5 75 - - 75 17.29 73.21 13.86 -59.35 -1.64
Te | 100%RDEY 25 kg Kha " 155 75 . - 75 19.48 71.02 16.99 -54.03 149
iofertilizers
T 5001" %&'rﬁ“tiﬁoirgﬁ?r:gfsamn?g“re 155 75 - 26 77.6 15.27 77.83 14.31 -63.52 -1.19
50% N through green leaf manure
Ts +50% N through inorganics + 155 75 - 2.6 77.6 18.52 74.58 16.37 -58.21 0.87
biofertilizers
50% N through green leaf manure
To +50% N through inorganics + 155 75 - 2.6 77.6 21.19 71.91 17.34 -54.57 1.84
biofertilizers + 25 kg K ha!
Table 5: Potassium balance (kg hat) after harvest of soybean
- Potassium added (B) (kg ha%) Expected Actual Apparent | Actual gain/
Treatments “;'tgﬁst N o K u(pét)ake Balance (D)= potassium gain/loss loss (G)=
(kg hal) Fertilizer | FYM | Gliricidia | Total (kg ha'®) (A+B)-C after harvest | (F)=(E-D) (E-A)
(kg ha) (E) (kg ha) (kg ha'!) (kg ha)
T1 Control 319 - - - - 18.39 300.61 312.63 12.02 -6.37
T2 100% RDF (30:75:00 kg ha?) 319 - - - - 24.56 294.44 316.92 22.48 -2.08
T3 100% RDF + biofertilizers 319 - - - - 26.91 292.09 318.83 26.74 -0.17
T4 | 100%N through FYM + biofertilizers 319 - 33 - 33 22.43 329.57 316.66 -12.91 -2.34
Ts 100%RDF + 25 kg K ha 319 25 - - 25 29.45 314.55 347.39 32.84 28.39
Te 100%RDF + 25 kg K ha™+ 319 25 - - 25 30.92 313.08 352.65 3957 33.65
biofertilizers
T, | 50% N through green leaf manure + 319 - : 1666 | 1666 | 25.74 309.92 330.03 20.11 11.03
50% N through inorganics
50% N through green leaf manure +
Ts 50% N through inorganics + 319 - - 16.66 16.66 29.97 305.69 340.67 34.98 21.67
biofertilizers
50% N through green leaf manure +
To 50% N through inorganics + 319 25 - 16.66 41.66 335 327.16 357.95 30.79 38.95
biofertilizers + 25 kg K ha*

~ 2597~




International Journal of Chemical Studies

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Chaturvedi Sumit, Chandal AS, Dhyani VC, Singh AP.
Productvity, profitability and quality of soybean and
residual soil fertility as influenced by Integrated Nutrient
Management. Indian J Agronomy. 2010; 55(2):133-137.
Deshmukh KK, Saraiya AB, Dubey DP. Effect of
integrated nutrient management on productivity trends,
economics and soil fertility in soybean chickpea cropping
system. INKVV Res. J. 2005; 39(2):29-32.

Dhonde MB, Bhakare BD. Influence of integrated
nutrient management on soil properties of Vertisol under
sorghum-wheat cropping sequence. J Res. ANGRAU.
2008; 36(2-3):1-8.

Gholve, SG, Shinde SH, Gaikwad CB. Efficacy of
integrated nutrient management for pigenpea- pearlmillet
intercropping system under dryland conditions. J
Maharashtra. Agric. Univ. 2005; 30(1):041-043.
Govindan K, Thirumurugan. Effect of Rhizobium and
PSMS in soybean. J Maharashtra Agric. Univ. 2003;
28(1):54-60.

Handekar ST, Badanur VP, Satyanarayana T. Influence
of crop residue in conjunction with fertilizers on nutrient
uptake and yield of sorghum. Karnataka J Agric. Sci.
1991; 10(7):25-31.

Hegde DM. Long term sustainability of productivity in an
irrigated sorghum-wheat system through integrated
nutrient supply. Field crop Res. 1996; 48(2 and 3):167-
175.

Jadhav AS, Andhale RP. Effect of integrated nutrient
management on Yyield attributes and quality of soybean. J
Mah. Agric. Univ. 2009; 34(1):107-108.

Joshi M, Rudradhya M. Effect of differential doses of
potassium on yield of soybean. J Potassium. Res. 1993;
9(4):388-391.

Joshi MN. Effect of varying levels of irrigation,
phosphorus and bio-fertilizers on summer soybean
(Glycine max. (L.) Merril) under South Gujarat condition.
M.Sc (Agri.) Thesis, submitted to G.A.U., Navsari, 2003.
Malewar GU, Ganure CK, Rudraksh GB, Ismail S.
Impact of oilseed based cropping systems on physico-
chemical properties, soil, nutrient dynamics and nutrient
balance. J Maharashtra Agric. Univ. 1999; 24(2):125-
127.

Menaria BL, Singh P. Effect of chemical and bio-
fertilizers on vyield attributing characters and vyield of
soybean (Glycine max (L.) Merril). Legume Res. 2004;
27(3):231-232.

Mondal SS, Das SK, Pradhan, BK, Goswami SB. Effect
of potassium on the growth and yield of mustard at
varying plant density. J Potassium Res. 1990; 6(3):119-
123.

Raut SP, Ghonshikar CP. Effect of seed inoculation with
Rhizobium japonicum on nodulation and grain yield of
soybean. Soybean Abstr. 1971; 64(2):834-835.

Sharma Hariom, Nahatkar S, Patel MM. Constraints of
soybean production in Madhya Pradesh: An analysis.
Bhartiya Krishi Anusandhan Patrika. 1996; 11(2):79-84.
Singh HD, Singh TA. The interaction of rock phosphate,
bradyrhizobium, vesicular arbuscular, mycorrhizae and
phosphate solubilizing microbes on soybean growth in a
sub-Himalayan Mollisol. Mycorrhiza. 1993; 4(1):37-43.
Singh Mahendra, Narendra Kumar. Field Evaluation of
Bradyrhizobium japonicum, PSB and AM fungus on
Nodulation, Nutrient uptake, Growth and Yield of
Soybean. Soybean Res. 2007; 5:14-20.

18.

19.

20.

21.

22.

23.

24,

~ 2598 ~

Singh, Mahendra, Narendra Kumar. Effect of FYM,
vermicompost, vermiwash and NPK on growth,
microbial biomass and yield of soybean. Soybean Res.
2012; 10:60-66.

Singh SR, Singh U, Singh JK. Effect of bioinoculants and
FYM on growth, yield and quality of soybean (Glycine
max) under rainfed conditions of Kashmir valley. Ann.
Agric. New series, 2009; 30 (3&4):87-90.

Thakur R, Sawarkar SD, Vaishya UK, Singh Muneshwar.
Impact of continuous use of inorganic fertilizer and
organic manures on soil properties and productivity under
Soybean-wheat intensive cropping of a Vertisols. 2011,
59(1):74-81.

Tiwari SP. Shattering the production constraints in
soybean-based cropping systems. JNKVV Research
Journal. 2001; 35(182):1-10

Varalakshmi LR, Srinivasamurthy CA, Bhaskar S. Effect
of integrated use of organic manures and inorganic
fertilizers on organic carbon, available N, P and K in
sustaining  productivity of  groundnut-fingermillet
cropping system. J Indian Soc. Soil Sci. 2005; 53(3):315-
318.

Vats MR, Sehgal DK, Mehta DK. Integrated effect of
organic and inorganic manuring on yield sustainability in
long-term fertilizer experiment. Indian J Agric. Res.
2001; 35(1):19-24.

Ved Prakash, Kundu S, Ghosh BN, Singh RD, Gupta HS.
Yield response of soybean (Glycine max.) and wheat
(Triticum aestivum) to potassium and changes of
potassium status in soil after long term sequential
cropping. Indian J Agril. Res. 2002; 72(9):514-518.



