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Effect of Integrated Nutrient Management on Productivity
of Pearl millet {Pennisetum glaucum (L.) R. Br. emend
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Abstract— A field experiment was conducted at Agronomy
farm of Vivekananda Global University, Jaipur
(Rajasthan) during kharif 2023 on loamy sand soil, which
consisted eight RDF, vermicompost @ 5 t/ha,
Vermicompost @ 2.5 t/ha + % RDF, Poultry Manure @ 4
t’/ha, Poultry Manure @ 2 t/ha + % RDF) and two
treatments of microbial inoculation (without inoculation
and with Azotobacter) thereby making sixteen treatment
combinations were tested in factorial randomized block
design with three replications. Recommended dose of
fertilizer for pearlmillet was 60 kg N and 30 kg P205/ha.
Results clearly showed that application of vermicompost @
2.5 t/ha + %2 RDF, FYM @ 6 t/ha + ¥ RDF and poultry
manure @ 2 t/ha + % RDF remaining at par with each
other and significantly increased plant height, dry matter
accumulation, ear length, grains/ear ,test weight, grain,
stover and biological yield, protein content over control.
However nitrogen, phosphorus, potassium content in grain
and stover and their uptake was significantly increased due
to application of vermicompost @ 2.5 t/ha + Y2 RDF.
Application of poultry manure @ 2 t/ha + % RDF gave
highest net returns of ¥34898/ha. Results further indicated
that seed inoculation with Azotobacter significantly
increased plant height, dry matter accumulation, ear
length, grains/ear, test weight, grain, stover and biological
yield, protein content, total uptake of N, P and K and their
concentration in grain and stover. The seed inoculation
with Azotobacter was found economical fetching highest
returns (¥29615/ha).

Index Terms- Loamy, Accumulation, Length, Stover,
Grain.

I INTRODUCTION

Pearl millet (Pennisetum glaucum) is a crucial crop for
hot and dry regions, especially in Rajasthan's arid and
semi-arid climates. This crop demonstrates a high
potential for productivity, particularly in areas
experiencing severe environmental stress due to
drought. Its ability to thrive in poor, sandy soils and its
drought-resistant characteristics have made it a staple
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in drought-prone areas. Pearl millet serves as a
primary food source for the poor in dry regions,
offering superior nutritional value compared to many
other cereals. It is rich in protein (12.1% digestibility),
fats (5%), carbohydrates (69.4%), and minerals
(2.3%). Additionally, its grains are used as animal
feed, while the green fodder is either used fresh or
preserved as hay or silage, which is extremely
beneficial in dry areas.

Pearl millet cultivation is predominantly found in the
arid regions of Southern Asia (primarily India) and
Africa (including Nigeria, Niger, Mali, Tanzania,
Sudan, and Senegal). India leads in pearl millet
production, with an area of 8.5 million hectares
yielding 11.43 million tonnes annually and a
productivity rate of 1344 kg/ha (Anonymous 2022-
23). While it ranks fourth in terms of cultivated area
behind rice, wheat, and sorghum, it is positioned fifth
in production, trailing rice, wheat, sorghum, and
maize. The main producing states in India are
Rajasthan, Maharashtra, Gujarat, Uttar Pradesh, and
Haryana.

Rajasthan is the top producer in the country,
generating 3.56 million tonnes from 4.43 million
hectares, with an average productivity of 1244 kg/ha
(Anonymous 2022-23). Key cultivation areas in
Rajasthan include Jodhpur, Barmer, Jalore, Nagaur,
Churu, Jaipur, Sikar, Alwar, and Jhunjhunu districts.
Despite its potential, pearl millet productivity is often
hampered by variable rainfall and distribution.
Therefore, research efforts should focus on addressing
the factors that limit yield improvements.

1. METHODOLOGY

The field experiment was conducted at Agronomy
farm of Vivekananda Global University, Jaipur during
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Kharif season of the year 2023. The details of the
methods adopted for crop raising and the materials
used for the evaluation of treatments during the course
of investigation.

e Statistical analysis

In order to test the significance of variation in
experimental data obtained for various treatment
effects, the data were statistically analyzed as
described by Fisher (1950). The critical differences
were calculated to assess the significance of treatment
mean wherever the F’ test was found significant at 5
per cent level of probability. To elucidate the nature
and magnitude of treatment effects, summary tables
along with SEm+ and CD (P=0.05) were prepared and
are given in the text of the chapter. Experimental
results and their analyses of variance are given in
Appendices at the end. The following formula were
used for standard error, critical difference and
coefficient of variance estimations

a)SEm+ = VEMS/r

b) C.D. = SEm= x \2 x t % VEMS

¢) C.V. (%) = x100 Grand mean

Where, r = Number of replications

t = Number of treatments

D.F. = Degree of freedom

SEm+ = Standard error of mean

EMS = Error mean squares

C.D. = Critical difference

C.V. = Coefficient of variance

I1l.  RESULT AND DISCUSSION

Results showed that application of integrated use of
fertilizers and manures significantly increased the
growth attributes of pearlmillet like plant height, dry
matter accumulation chlorophyll content and total
tillers per metre row length at different growth stages
(Table 4.2 to 4.5 Fig. 4.1 to 4.2). The maximum values
of these parameters were observed with vermicompost
@ 2.5 t/ha + % RDF, poultry manure @ 2 t/ha + %
RDF and FYM @ 6 t/ha + 2 RDF. Findings reported
by previous workers also indicated that a suitable
combination of fertilizers and manures maintain a long
term soil fertility and sustain high level of
productivity. The reason for better growth and
development under these treatments might be the
increased availability of nutrients to plant initially
through inorganic fertilizers and then by organic
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manures like vermicompost FYM and poultry manure
matching to the need of crop throughout the growing
season. Being a cereal crop, pearlmillet required
nutrients throughout the growing season.

The better growth in terms of plant height, dry matter
accumulation total tillers per metre row length and
chlorophyll content was recorded due to application
of vermicompost @ 2.5 t/ha + %2 RDF than rest of the
treatments. However, it remained at par with poultry
manure @ 2 t’ha + %2 RDF and FYM @ 6 t/ha + '
RDF. It is the established fact that vermicompost
improves the physical and biological properties of soil
including supply of almost all the essential plant
nutrients for the growth and development of plants.

Vermicompost provides secondary elements like Ca,
Mg, and S and fairly high amounts of micronutrients
to the plants. It also increases CEC, water holding
capacity and phosphate availability in the soil. Thus
balanced nutrition due to release of macro and micro
nutrients due to application of vermicompost, poultry
manure and FYM under favourable environment
might have helped in higher uptake of nutrients. This
accelerated the growth of new tissues and
development of new shoots that have ultimately
increased the plant height, dry mater accumulation,
chlorophyll content and total tillers per metre row
length. The results of present investigation are in
conformity with those of Thakral et al., (2000), Yadav
and Beniwal (2004), Parihar et al., (2012) in
pearlmillet and Patidar and Mali (2004) in sorghum.

It is well known that nitrogen is the most indispensable
nutrient in all the mineral nutrients for growth and
development of plant as it is the basis of fundamental
constituents of all living matter. It also plays an
important role in plant metabolism by virtue of being
a constituent of many essential compounds like amino
acids, proteins, nucleic acids, enzymes, coenzymes,
alkaloids and a number of hormones. These results
also corroborate the findings of Narayan and Joshi
(2000) and Chaudhari et al. (2002) in pearlmillet.
Phosphorus has also been recognized as an essential
constituent of all living organisms which plays a very
important role in the conservation and transfer of
energy in the metabolic reactions of living cells
including biological energy transformation. The
positive effect of nitrogen and phosphorus supplied
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through combinations of fertilizers with higher dose of
manures on growth could be ascribed to its
effectiveness in providing a balanced nutritional
environment favourably both in rhizosphere and plant
system. The overall improvement in crop growth
under the influence of nitrogen and phosphorus
fertilization and micro nutrients through combined
application of fertilizers and manures could possibly
be attributed to better development of roots and
increased microbial activities due to better soil health.
The results obtained in the present investigation are in
close conformity with the finding of Khan et al. (2000)
in pearlmillet, Nehra ez al. (2001) in wheat and Patidar
and Mali (2004) in sorghum.

CONCLUSION

Based on the results of one year experimentation, it is
concluded that the treatments FYM @ 6 t/ha + /2 RDF
and PM @ 2 t/ha + > RDF were equally effective in
increasing grain and stover yield of pearlmillet. These
treatments were also observed equally remunerative.
Further, inoculating the pearlmillet seed with
Azotobacter produced the significantly highest grain
and stover yields and fetched the maximum net
returns. Hence, application of FYM @ 6 t/ha + %2 RDF
and PM @ 2 t/ha + 2 RDF and seed inoculation with
Azotobacter were found the most effective treatments
for integrated nutrient management in pearlmillet
under loamy sand in semi arid region of Rajasthan,
However, these results are only indicative and require
further experimentation to arrive at more consistent
and final conclusion.

Table 1 Effect of fertilizers/manures and biofertilizer
on yield attributes of pearlmillet

PM. @ 2 that %

233 1348 29.1 7.32

RDF

SEm+ 0.7 33 0.8 NS
CD (P=0.05) 2.0 95 2.4 0.57
Biofertilizers

(Azotobacter)

Without inoculation 20.6 1244 24.8 6.93
With inoculation 233 1300 30.5 7.18

SEm+

04 20.23 0.5 0.12

CD (P=0.05) 1.2 NS 1.5 NS

CV (%)

7.5 6.36 7.3 6.85

Yield attributes

Treatments Effective Ear Test
tillers/m Grains/ear length  weight
row (cm) (g

Source of nutrients

Control 18.0 1080 23.9 6.90
RDF (60:30:0) 20.1 1261 26.9 6.92
FYM @ 12 t/ha 20.9 1252 26.1 6.93

1
FYM@ 6 tha+ %, 1366 206 741

RDF
VC @ 5 t/ha 226 1250 270 6.94
VC @ 2.5 tha + %

RDF 251 1369 306 7.39
PM. @ 4 tha 220 1251 279 630
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