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ABSTRACT

The field experiment was conducted during the kharif season of 2022 at the crop research center, school of
agriculture, ITM University, Gwalior (M.P) to find out the effect of integrated nutrient management on
yield and economics. The field experiment was laid out in a Random block design with ten treatments and
three replications viz., T1 -100% RDF, T2-100% RDF + Rhizobium + PSB, T3-75% RDF + 25%N through FYM,
T4-75% RDF+ 25%N through FYM + Rhizobium + PSB, T5-75% RDF + 25%N through Vermicompost, T6-
75% RDF + 25%N through Vermicompost + Rhizobium + PSB, T7-50% RDF + 50% N through FYM, T8-50%
RDF + 50%N through FYM + Rhizobium + PSB, T9-50% RDF + 50%N through Vermicompost, T10 -50% RDF
+ 50%N through Vermicompost + Rhizobium + PSB. The recommended dose of fertilizer was applied as
per treatments. The sowing was done by dibbling. The sowing of soybean under application of T6 -75%
RDF + 25%N through Vermicompost + Rhizobium + PSB significantly increased important grain, stover
yield and quality character i.e.  oil content as well as  oil yield as significantly increased  with T6 -75% RDF
+ 25%N through Vermicompost + Rhizobium + PSB. The gross returns (92354.17 Rs ha-1) and net monetary
returns (60278.85 Rs.ha-1) and B:C ratio (1.88)  was more under application of T6 -75% RDF + 25%N through
Vermicompost + Rhizobium + PSB. Data pertaining to various parameters were tabulated and subjected to
statistical analysis for interpretation of results. After the investigation T6- 75% RDF + 25%N through
Vermicompost + Rhizobium + PSB was found superior. All the  yield attributing characters and economics
of soybean were found significantly superior under 75% RDF + 25%N through Vermicompost + Rhizobium
+ PSB, While, minimum under T1.
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Introduction

One of the major oilseed crops in India is the soy-
bean (Glycine max (L.) Merrill). It is the world’s top-
ranked edible oil and India’s third-largest oilseed
crop, after rapeseed mustard and peanut. Due to its
superior quality, soybeans are a miracle crop since
they are high in vitamins, minerals, salts, and other
vital amino acids. They also contain 40–42% protein
and 18–20% oil. Furthermore, lysine, which is lack-
ing in most cereals, is present in soybean protein at
a rate of 5%, which enriches the nutritional quality

of cereal flour (Raghuveer and Keerti, 2017). The
productivity of soybeans in India is substantially
lower despite their great producing potential. Low
recycling of organic resources and an imbalanced
use of fertilizers are two variables that contribute to
low productivity (Chaturvedi et al., 2010). Another
reason is the formation of multiple-nutrient deficits.
Due to the high energy content of soybeans, a high
level of main nutrients, including secondary and
micronutrients, are needed (Singh et al., 2006). INM
offers several opportunities to enhance resource ef-
ficiency and plant performance while also facilitat-
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ing environmental and resource quality preserva-
tion. It could also come from other forms of sustain-
able agriculture, such as vermicompost, farmyard
manure, green manure, and others.Vermicompost is
a very effective organic fertilizer created from farm
waste that has the potential to boost production and
enhance the quality of agricultural output.
Vermicompost raises the NPK content, water reten-
tion capacity, and productivity of the land, enhanc-
ing its value. Another source of nutrients is farm-
yard manure, which also contributes to preserving
soil fertility and boosting the soil’s productivity and
water-holding ability. The most sensible idea for
regulating long-term soil fertility and production is
the integrated nutrient supply system (Ramesh et al.,
2010).

Materials and Method

The field experiment was conducted during the
kharif season of 2022 at the Crop Research Center,
School of agriculture, ITM University, Gwalior,
(M.P). Total Ten treatments were included in the
randomized block design and replicated three times.
the treatment details are T1 -100% RDF, T2-100% RDF
+ Rhizobium + PSB, T3-75% RDF + 25%N through
FYM, T4-75% RDF+ 25%N through FYM + Rhizo-
bium + PSB, T5 -75% RDF + 25%N through
Vermicompost, T6 -75% RDF + 25%N through
Vermicompost + Rhizobium + PSB, T7-50% RDF +
50%N through FYM, T8-50% RDF + 50%N through
FYM + Rhizobium + PSB, T9-50% RDF + 50%N
through Vermicompost, T10 -50% RDF + 50%N
through Vermicompost + Rhizobium + PSB. Soy-
bean variety “JS—9560. Soybean seeds were first
treated with biofertilizers prior to seeding. It was
seeded at a rate of 75 kg ha-1. The seeds were manu-
ally sown in rows that were 45 cm apart, 3–4 cm
deep, and 10 cm away from one another. For consis-
tent germination, fertilizers were put under the seed
before it was planted in furrows and covered with
dirt. One week before planting, vermicompost
(1.25% N, 0.85% P2O5, and 1.00% K2O) and farmyard
manure (0.5 N, 0.24% P2O5, and 0.45% K2O) were
treated. At harvest, growth and yield data (leaf area
index, dry matter gm plant-1, number of pod plant-1,
number of seeds pod-1, seed index (%) as well as
grain, straw yield, and harvest index were recorded.
Furthermore, gross return, net return, cost of culti-
vation, benefit-cost ratio (B:C), production effi-
ciency, and monetary efficiency were all examined.

The data were statistically evaluated using conven-
tional ANOVA techniques at the 5% level of signifi-
cance.

Results and Discussion

Growth parameter

A perusal of data (Table 1) revealed that the growth
parameters viz., leaf area index (5.21) and dry mat-
ter (19.32) were significantly increased due toT6 -75%
RDF + 25%N through Vermicompost + Rhizobium +
PSB. This might be because nitrogen helps to in-
crease photosynthetic activity, which leads to in-
creased dry matter production. The LAI is the con-
sequence of the plant’s leaf growth. Better nutrition
of plants due to N, P, and K fertilizers and
biofertilizers may have resulted in improved leaf
size, which may have resulted in a large rise in LAI
in the current research. The application of diverse
organic manures boosted soil enzyme activity, soil
microbial activity, and plant development. The
higher availability of nutrients from organic sources
may have led to more nucleic acid and amino acid
synthesis, amide substances in the growing region,
and meristematic tissue, ultimately enhancing cell
division and increasing all growth attributes in these
treatments, as evidenced by the increase in leaf area
index and accumulation of dry matter at harvest of
soybean. These findings on the Leaf Area Index and
Dry Matters concur with those of Kannan et al.,
(2013) who studied soybean.

Yield attributes and yield

The application of organic manures and fertilizers
significantly increased the yield and yield  attributes
viz., number of pod plant-1, number of seed pod-1,
seed index(%), Grain yield (kgha-1), straw yield
(kgha-1) and harvest index (Table 1). Application of
T6 -75% RDF + 25%N through Vermicompost +
Rhizobium + PSB recorded significantly higher yield
attributes viz., number of pod plant-1 (42.6), number
of seed pod-1, (3.42), seed index (12.42 g) grain
(1912.0 kgha-1), straw (4700.0 kgha-1) and harvest in-
dex (28.9%) as compared to other treatments. The
benefit of applying organic manures and fertilizer
together is evident since they both give a consistent
stream of nutrients that promote greater plant de-
velopment. Additionally, it’s possible that the en-
hanced availability of P and K as well as the other
plant nutrients produced by the organic manures
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helped to improve the production qualities.
Cell division, cell wall expansion, mer-
istematic activity, photosynthetic efficiency,
and regulation of water uptake into the
cells may have all been stimulated by the
availability of specific plant nutrients and
humic substances from manure and bal-
anced nitrogen supplements from inorganic
fertilizers, improving yield parameters. The
findings support the conclusions made by
Konthoujam et al. (2013). Increase in yield
attributes and yield might be due to the
favourable effect of vermicompost avail-
ability of nutrients to the crop, which en-
hanced the yield attributes and yield of soy-
bean. These results are closely conformity
to the findings of Singh et al. (2007).

Economics

Data (Table 1) indicate that soybean crop
fertilized with T6 -75% RDF + 25%N
through Vermicompost + Rhizobium + PSB
fetched highest gross returns (92354.17
Rs.ha-1) and net monetary returns (60278.85
Rs.ha-1) and B:C ratio (1.88) closely followed
by 50% RDF + 50%N through
Vermicompost + Rhizobium + PSB(T10).
Both these nutrient management practices
significantly enhanced the gross returns,
net returns and BC: ratio over rest of the
treatments. The lowest value of the net re-
turns (36355 ha-1) and B: C ratio (1.56) were
recorded with T10 (50% RDF + 50%N
through Vermicompost + Rhizobium +
PSB) treatment. The increasing cost and
treatment impact on the soybean grain and
straw yield are the key causes of this trend
in economic return. The increasing cost and
treatment impact on the soybean seed and
harvest yield are the key causes of this
trend in economic return. Similar findings
were respected by Ramesh et al. (2010),
Chaturvedi et al., (2010), Konthoujam et al.
(2013) and Gharpinde et al. (2014)

According to the study’s findings, the
combined use of chemical fertilizers, or-
ganic manures, and biofertilizers signifi-
cantly improved growth, yield characteris-
tics, and economics. The harvest index,
grain, straw, net returns, and B:C ratio
reached their highest level with 75% NPK + T
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25% N through vermicompost + Rhizobium +
PSB(T6). In order to achieve optimal output, an ap-
propriate balance of inorganic fertilizer, biofertilizer,
and organic manure should be used.
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