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ABSTRACT

Pulses are a major source of dietary protein, India is the largest  producer,  consumer  and the importer  of
pulses  in  the  world. Chickpea (Cicer  arietinum  L.)  is  the  third  important  pulse  crop  in the  world  after
french bean (Phaseolus vulgaris  L.) and field pea (Pisum sativum L.). Integrated  nutrient  management  (INM)
is  a  judicious  use  of organic and inorganic sources  of  nutrient to crop fields for sustaining  and  maintain-
ing soil productivity. Bio fertilizers are the inoculations of microbial cultures  which  are  actually multiplied
artificially of certain soil microorganisms that can improve soil fertility and crop productivity. Bio fertilizers
are economical as their cost is very low and are also the  renewable  sources  through  which  the  plant gets
nutrients which supplemented with  chemical  fertilizers. In the present work, experiment was laid out in a
randomized block design with Integrated nutrient management  (INM) on growth and yield of Chickpea
(Cicer arietinum L.) with ten treatments and three replications, of recommended dose of fertilizers (50%, 75%
and 100%), two type of organic manures (farm yard manure and vermi compost) and two type of bio fertil-
izers (Rhizobium and PSB) on chickpea variety GNG-1581. The experimental results showed that application
of 50% RDF with 2 t vermi compost and PSB produced significantly higher plant height and dry matter
accumulation at 40 DAS, 80 DAS and at harvest, effective nodules at 45 DAS, number of braches at 40 DAS,
and no. of pods per plant, number of seeds per pod, test weight, seed yield, straw yield and biological yield
and harvest index and net returns over control.
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INTRODUCTION

Pulses play a vital role in the human nutri-
tion. Pulse have been functioning as the ‘fertilizer
factories’ on the cultivated fields. In India most of
the population are vegetarian and dependability
on the pulses are much higher besides this the
pulses enrich the soil through “symbiotic nitro-
gen fixation, from atmospheric nitrogen. Chickpea
(Cicer arietinum L.) is the third important pulse
crop in the world after french bean (Phaseolus vul-
garis L.) and field pea (Pisum sativum L.), with an
acreage of 14.56 m ha, production of 14.77 mil-
lion tonnes and productivity of 885 kg ha-1(FAO,

2021). It is an important pulse crop of the semi-
arid tropics, particularly in the rainfed ecology of
the Indian subcontinent, the Mediterranean re-
gion, the West Asian and North African region,
Eastern Africa and Latin America. In India, it is
the premier food legume crop covering about 9.85
m ha area with a production of 11.99 million
tonnes and productivity of 1217 kg ha-1(AICRPC,
2023).

The integrated plant nutrient supply system,
by which we can apply the nutrients in balanced
form, is emerging as the most logical concept for
managing and sustaining  long  term  soil  fertil-
ity  and  productivity.  INM,  which  entails  the
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maintenance of soil fertility to an optimum level
for crop productivity to obtain the maximum ben-
efit from all possible sources of plant nutrients
both organics as well as inorganic in an integrated
manner (Aulakh and Grant, 2008), is an essential
step to address the twin concerns of nutrient ex-
cess and nutrient depletion.

Integrated nutrient management (INM) is a
judicious use of organic and inorganic sources of
nutrient to crop fields for sustaining and main-
taining soil productivity. However, the use of ap-
propriate and conjunctive use of application of
suitable nutrients through organic and inorganic
solely or in combination can provide the solutions
to the problems such as increase in the price of
inorganic fertilizers and deterioration effect of soil
fertility and productivity. Hence, judicious appli-
cation of these combinations can sustain the soil
fertility and productivity.

Additionally, neither organic nor inorganic
fertilizers alone by themselves can sustain pro-
duction (Jat et al., 2015). According to reports,
100% application of organic manure enhances the
pH, nitrogen, and carbon content of the soil but
did not result in a high-quality crop production.
In contrast, 100% use of inorganic fertilizer in-
creased crop output but significantly decreased
soil quality (Wu et al., 2022). Organic nutrients
such as farm yard manure (FYM), vermi compost
(VC), and enriched compost(EC) provides a di-
rect source of carbon for soil bacteria which in turn
can decompose the organic matters quickly and
release more organic acids into the soil (Lakaria
et al., 2012).

Beneficial effects of farm yard manure on crop
production through improved fertility and physi-
cal properties of soil is an established fact (Shah
and Ahmad, 2006) while  organic sources such as
vermi compost  contains  hormone-like substances
that contributes to the amelioration of various
stresses and boost the synthesis of CO2 and hu-
mic compounds, which leads to an increase in
microbial activity (Atik, 2013). Use of compost
prepared through enrichment with various mi-
cronutrients or microorganisms have been proved
to be the best remedies for maintaining soil health
as well as productivity and for partial replacement
of mineral fertilizer (Sutaria et al., 2010).

MATERIALS AND METHODS

The experiment was conducted during Rabi
2024-25 at Research Farm, School of Agriculture,
Suresh Gyan Vihar University, Jaipur (Rajasthan).
Geographically, the study area is located at 75°
51’44" E longitude and 26°48’35’’N latitude and
altitude of 427 m mean sea level.

The experiment was laid out in randomized
block design with three replications. The treat-
ments consisting three levels of recommended
dose of fertilizers (50%, 75% and 100%), two type
of organic manures (farm yard manure and vermi
compost) and two type of bio fertilizers (rhizo-
bium and PSB). Seeds of chick pea variety ‘GNG-
1581’ were sown manually by ‘Kera’ method at
rate of 100 kg ha-1 maintaining row distance of 30
cm and plant to plant distance 10 cm placed at
depth of 5 cm and sowing was done on
14thNovember 2024. Fertilizers were placed be-
neath the seed, after placing the seed in furrows
it was covered with soil for uniform germination
and to protect from bird damage.

Chickpea crop was harvested from net plot
of 3.0 m x 2.7 m= 8.1 m2 separately, and taken from
the particular plot when it reached physiological
maturity. The plants from net plot were cut close
to the ground, and spread out on the threshing
floor to dry in the sun.

RESULTS AND DISCUSSION

Effect of Integrated Nutrient Management

Data clearly showed that the growth attributes
of chickpea were affected significantly by appli-
cation of primary nutrients with vermi compost
and PSB. Results revealed that application of 50%
RDF with 2 t vermi compost and PSB significantly
increased growth parameters viz., plant height at
80 DAS and at harvest, dry matter accumulation
at 40 DAS, 80 DAS and at harvest, effective nod-
ules, and number of branches 40 DAS over con-
trol (Table 1). One of the main factors limiting
chickpea’s growth and productivity is nutrient
stress. The application of organic substances in
terms of either vermicompost or FYM resulted in
improvement of fertility status of soil, enhanced
population of desired microbes in root zone dur-
ing early stage of infection, release of bacterial cells
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in the cortex plays a vital role in induction of nod-
ule development. Improvement in plant height,
nodulation and chlorophyll content with
vermicompost may also be due to improved wa-
ter holding capacity of the soil, which results in
reduced water stress (Khurana et al., 1988), bal-
anced supply of nutrients for longer period and
improved nutritional environment under better
soil condition. Similar finding were also reported
by Ghanshyam et al., (2010), Choudhary et al.,
(2011), Singh et al., (2010), Amin et al., (2015) in
chickpea and Sharma (2016) in mustard.

Table 2 indicated that primary nutrients with
vermi compost and PSB significantly enhanced
the number of pods/plant, seeds/pod, test weight,
grain, stover, and biological yields, and the har-
vest index than control in enhancing yield char-
acteristics and chickpea yield. The result revealed
that treatment 50% RDF with 2 t vermi compost
and PSB recorded significantly higher values of

effective pods/plant, seeds/pod, test weight, than
control.

It is probable to correlate the overall increase
in crop growth caused by integrated nutrient ap-
plication to improved root development of plant
in the soil. The plant height varied from 40.55 to
47.69 cm among all the treatments. The highest
plant height (47.69 cm) was recorded with appli-
cation of 50% RDF with 2 t vermicompost and
PSB(T8) which was superior over other treatments.
The highest dry matter accumulation in chickpea
plant (28.95 g plant-1) was registered with appli-
cation of the treatment T8 (50% RDF with 2 t vermi
compost and PSB) which was significantly supe-
rior over all treatments. The effective nodules was
found highest (19.77) in 50% RDF with 2 t vermi
compost and PSB treatment T8 which was signifi-
cantly superior over all treatments. The number
of branches was found highest (9.33) in treatment
T8 (50% RDF with 2 t vermi compost and PSB)

Table 1. Effect of Integrated nutrient management on growth attributes of chickpea.

Treatments Plant height (cm) Dry matter accumulation Effective No. of
60 At per metre row nodules branches

DAS harvest  length (g)
60 DAS At harvest

50% RDF 31.29 40.55 9.21 23.96 15.39 6.48
75% RDF 32.34 42.02 9.75 24.77 16.15 6.27
100% RDF 32.66 42.09 10.29 25.26 16.60 6.59
50% RDF+5 t FYM 33.05 43.90 10.81 25.86 17.25 6.72
50% RDF+ 2 t VC 34.11 44.47 11.35 26.79 18.10 7.84
75% RDF+5 t FYM 34.65 45.39 11.57 26.95 18.45 8.15
75% RDF+ 2 t VC 36.62 46.17 12.37 27.19 19.00 8.56
50% RDF+5 t FYM +Rhizobium 37.31 47.36 12.72 28.23 19.48 8.85
50% RDF+ 2 t VC+ PSB 37.43 47.69 13.34 28.95 19.77 9.33
SEm ± 1.40 1.54 0.77 0.99 0.82 0.70
CD (p=0.05) 4.22 4.64 2.32 2.99 2.47 2.11

Table 2. Effect of Integrated nutrient management on Yield attributes of chickpea.

Treatments No. of pods/plant No. of seeds per pod Test weight (g)

50% RDF 41.07 1.13 129.84
75% RDF 42.05 1.21 136.84
100% RDF 42.77 1.28 142.81
50% RDF+5 t FYM 43.40 1.45 144.40
50% RDF+ 2 t VC 44.11 1.49 147.21
75% RDF+5 t FYM 45.59 1.58 150.11
75% RDF+ 2 t VC 45.91 1.61 152.39
50% RDF+5 t FYM +Rhizobium 46.93 1.59 154.40
50% RDF+ 2 t VC+ PSB 47.38 1.65   156.37
SEm ± 1.39 0.13 5.09
CD (p=0.05) 4.17 0.39 15.26
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which was significantly superior over all treat-
ments. The number of pods/plant were signifi-
cantly increased under treatment 50% RDF with
2 t vermicompost and PSB(T8) which was supe-
rior over all treatments. The pods/plant ranged
from 41.07 to 47.38. The seeds/pod of chickpea was
significantly increased under T8 (50% RDF with 2
t vermicompost and PSB) as compared to other
treatments. It can be inferred from the data that
grain weight pod-1 of chickpea was significantly
influenced by different treatments. Fertilizing
chickpea with 50% RDF +2 t vermicompost + PSB
recorded significantly higher test weight pod-1

(156.37 g). The different nutrient practices had sig-
nificant effect on grain yield. Significantly higher
grain yield of 2293 kg/ha was recorded under 50%
RDF with 2 t vermicompost and PSB. The stover
yield recorded after harvest of the chickpea crop
as influenced by integrated nutrient management.
The highest stover yield 2359 kg/ha was recorded
under 50% RDF with 2 t vermicompost and

Table 3. Effect of Integrated nutrient management on Yield of chickpea.

Treatments Grain Yield Strover Yield Biological Yield Harvest index
(kg/ha) (kg/ha) (kg/ha) (%)

50% RDF 1641 1935 3337 45.80
75% RDF 1763 1958 3406 47.26
100% RDF 1884 2022 3652 48.18
50% RDF+5 t FYM 1959 2066 3601 48.63
50% RDF+ 2 t VC 2032 2106 3690 49.06
75% RDF+5 t FYM 2017 2133 3780 48.51
75% RDF+ 2 t VC 2088 2207 3859 48.57
50% RDF+5 t FYM +Rhizobium 2161 2285 3954 48.58
50% RDF+ 2 t VC+ PSB 2293 2359 4068 49.28
SEm ± 122 82 149 2.03
CD (p=0.05) 366 246 446 6.11

PSB(T8). The biological yield of chickpea was in-
creased due to 50% RDF with 2 t vermi compost
and PSB over control. Significantly superior bio-
logical yield was obtained (T8) over control. The
harvest index of chickpea was not influenced sig-
nificantly due to integrated nutrient management
practices. However, higher and lowest harvest
index was recorded under 50% RDF with 2 t vermi
compost and PSB and 50% RDF, respectively.

CONCLUSION

Based on results of one year experiment, it
may be concluded that application of 50% RDF
with 2 t vermicompost and PSB produced signifi-
cantly higher seed, straw and biological yield and
net returns as compared to other treatments.

Therefore, application of 50% RDF with 2 t
vermi compost and PSB may be recommended
for higher production and profitability of chickpea
under semi- arid condition of Rajasthan.
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