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Thirty-one entries of pearl millet were evaluated during the Kharif season of 2023 using a randomized block
design with three replications at the research farm of Agricultural Research Sub-Station, Nagaur (Rajasthan)
to estimate the variability parameters, characters association and path analysis for the various traits. The
results were revealed that mean sum of squares due to genotypes showed significant differences for all the
traits under study, suggested that the entries were genetically divergent. The phenotypic coefficient of
variation values was higher than genotypic coefficient of variation values for all the traits which reflect the
influence of environment on the expression of traits. High genetic advance as a percentage of mean along
with high heritability was observed for number of productive tillers per plant, fodder yield, grain yield,
panicle diameter, 1000 grain weight, panicle length and days to 50% flowering. The correlation of grain yield
was positive and significant at phenotypic and genotypic level with characters viz., days to 50% flowering,
panicle diameter and fodder yield. Path coefficient analysis revealed that the traits such as days to 50%
flowering, panicle diameter and fodder yield were the most important traits for selection of high yielding
genotypes as they exerted highest positive direct effect as well as positive correlation with grain yield.
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ABSTRACT

Introduction
Pearl millet, scientifically known as Pennisetum

glaucum, is a resilient and versatile crop that plays a
vital role in the agricultural landscape, particularly in arid
and semi-arid regions. It is belonging to the Poaceae family
and diploid species with chromosome number 2n=14.
Pearl millet is a highly cross-pollinated crop because of
the protogynous nature of its hermaphrodite flowers. Pearl
millet is India’s fourth important cereal crop after rice,
pearl millet and sorghum (Kumar et al., 2022). This grain
crop is commonly referred to as bajraand is renowned
for its adaptability to adverse environmental conditions,
including low rainfall, high temperatures and poor soil
fertility. Originating from Africa, bajra has been cultivated

for centuries, gradually spreading to other parts of the
world, including the Indian subcontinent. The majority of
this area is in Asia, Africa and Americas (Gupta et al.,
2015). In India, it holds significant cultural and agricultural
importance, particularly in regions characterized by scanty
rainfall and limited irrigation facilities. It occupies 6.70
million hectares with an average production of 9.62 million
tonnes and the productivity of 1436 kg/ha (Anonymous,
2022). It is consumed as both feed and fodder for
livestock. When compared to other crops, pearl millet is
much more nutritious and palatable since it has a higher
percentage of calories, proteins (6–15%), fat (5–6%),
carbohydrates (60–72%), fiber (1–1.8%) and minerals
with a lower HCN content (Fleck, 1981). The foremost
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pre-requisite in crop breeding is, exploitation of genetic
variability existing in the crop for yield and related traits.
Correlation and path co-efficient analysis are the
important biometrical technique to determine the yield
components. The characters that are positively correlated
with yield are considerably important to plant breeder for
selection purpose. Correlation analysis is a statistical
technique used to evaluate the relationship between two
or more variables. It measures the strength and direction
of association between the traits and reveals the traits
that might be useful as an index of selection. Although,
the correlation coefficient indicates the nature of
association among the different traits. Understanding the
direct and indirect contributions of each character to yield
is made possible by path analysis, which divides the
correlation coefficient into measures of direct and indirect
effects (Dadarwal et al., 2020). In order to determine
the variability parameters, character association and path
coefficient between grain yield and yield related traits in
pearl millet, the current study was conducted.

Materials and Methods
Thirty-one entry of pear millet were obtained from

ICAR-AICRP on Pearl millet unit, ARS (Agricultural
Research Station), Jodhpur, Rajasthan. During the Kharif
season of 2023, the entries of pearl millet were assessed
using a randomized block design with three replications
at the research farm of Agricultural Research Sub-Station,
Nagaur (Rajasthan). The ground water of the
experimental site was saline with a PH of 7.8, electrical
conductivity of 5.7 ds m-1 and TDS 4500 mg/l. The soil
of the experiment site was sandy loam (sand 49.1%, silt
29.6% and clay 21.3%) with a PH of 7.1. It contained
0.55% organic carbon. Each entry was planted in a 4.0
m × 1.80 m plot with three rows that were 60 cm apart
from one another. Plants were kept 15 cm apart from
one another. Ten plants were chosen at random from
each genotype and replication to recorded observations
at various stages of crop growth on characteristics such
as plant height (cm), number of productive tillers per plant,
panicle length (cm), panicle diameter (cm), fodder yield
(q/ha) and grain yield (q/ha). However, observations on
days to 50% flowering, days to maturity and 1000 grain
weight (g) were recorded on a plot-by-plot basis. All the
recommended package of practices for pearl millet was
followed to raise a healthy crop. The data were subjected
to analysis of variance (Panse and Sukhatme, 1985) to
determine genotypic and phenotypic coefficients of
variation (Burton and De vane, 1953), broad sense
heritability (Hanson et al., 1956). The genotypic and
phenotypic correlation coefficients were calculated as
described by Singh and Choudhary (1985) and as per

formula given by Johnson et al. (1955). The direct and
indirect effects were estimated through path coefficient
analysis as suggested by Wright (1921) and elaborated
by Dewey and Lu (1959).

Results and Discussion
Genetic variability parameters

The mean sum of squares due to genotypes showed
significant differences for all the traits under study,
suggested that the entries were genetically different (Table
1). This indicates that there is sufficient scope for selection
of promising lines from the present gene pool for grain
yield and its components. Thus, it indicates ample scope
for selection for different morphological traits for pearl
millet enhancement. The genetic variability parameters
such as genotypic coefficient of variation, phenotypic
coefficient of variation, heritability and genetic advance
as percentage of mean for the traits are presented in
Table 2. The phenotypic coefficient of variation values
was higher than genotypic coefficient of variation values
for all the traits, which reflect the influence of environment
on the expression of traits. The estimates of GCV and
PCV were moderate for days to 50% flowering, number
of productive tillers per plant, panicle length, panicle
diameter, 1000 grain weight and grain yield; lowest for
days to maturity and plant height. Fodder yield was
showed higher PCV and moderate GCV. Similar results
were also observed by Singh and Singh (2016), Nehra et
al. (2017) and Talawar et al. (2017). Highest heritability
estimates were recorded for all the traits. The highest
genetic advance as percentage of mean was observed
for number of productive tillers per plant, fodder yield,
grain yield, panicle diameter, 1000 grain weight, panicle
length and days to 50% flowering. The character plant
height was showed moderate genetic advance as
percentage of mean. Similar findings have been reported
in pearl millet by Vidyadhar et al. (2007),  Dapke et al.
(2014), Jyothsna et al. (2016), Sharma et al. (2018) and
Singh et al. (2018). In the current study, high genetic
advance as a percentage of mean along with high
heritability was observed fornumber of productive tillers
per plant, fodder yield, grain yield, panicle diameter, 1000
grain weight, panicle length and days to 50% flowering.
This showed the presence of lesser environmental impact
and existence of additive gene action in their expression
and these traits possessed high selective value.
Correlation coefficient analysis

In general, genotypic correlation coefficients were
greater than their corresponding phenotypic correlation
coefficients (Table 3), indicating the preponderance of
genetic variance in expression of traits as well as masking



216 Rajdeep Mundiyara et al.

effect of environment in modifying
the total expression of the genotypes.
The correlation of grain yield was
positive and significant at phenotypic
and genotypic level with characters
viz., days to 50% flowering, panicle
diameter and fodder yield. Number
of productive tillers per plant was
showed positive and significant
correlation with grain yield at
genotypic levels. These characters
need due consideration during any
selection programmes. Similar
findings of positive and significant
correlation had been reported by
Izge et al. (2006), Abuali et al.
(2012) and Bikash et al. (2013).
Days to 50% flowering showed
significant and positive association
with days to maturity at genotypic
and phenotypic levels. Number of
productive tillers per plant had highly
significant and positive genotypic
and phenotypic correlations with
plant height, panicle length, panicle
diameter and fodder yield. Panicle
lengthhad highly significant and
positive genotypic and phenotypic
correlations with number of
productive tillers per plant, panicle
diameter and 1000 grain weight.
Panicle diameter had highly
significant and positive genotypic
and phenotypic correlations with
number of productive tillers per
plant, panicle length, 1000 grain
weight and grain yield. Fodder yield
had highly significant and positive
genotypic and phenotypic
correlations with days to 50%
flowering, number of productive
tillers per plant, 1000 grain weight
and grain yield. Like outcomes were
also observed by earlier researcher
such as Kumar et al.  (2016),
Bhasker et al. (2017), Annamalai et
al. (2020) and Patil et al. (2021).
Path coefficient analysis

In the current study, path
coefficient analysis was computed
at phenotypic level as well asTa
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genotypic level for all the morphological traits. Path
coefficient analysis was carried out by taking grain yield
as dependent variable to partition the correlation
coefficient into direct and indirect effect in order to
determine the contribution of various traits towards the
grain yield (Table 4). At phenotypic level, highest positive
direct effect on grain yield was observed for days to
50% flowering followed by panicle diameter, fodder yield,
plant height, days to maturity and panicle length. These
findings support the observations made by Bikash et al.
(2013). While highest direct negative effect was recorded
for 1000 grain weight and number of productive tillers
per plant. At genotypic level, highest direct positive effect
on grain yield were observed for fodder yield followed
by panicle diameter, plant height, days to 50% flowering,
days to maturity and panicle length. While highest direct
negative effect was recorded for number of productive
tillers per plant and 1000 grain weight. The residual
effects were low at genotypic level as compared to
phenotypic level.Same results were reported by
Chaudhary et al. (2003), Arulselvi et al. (2008), Kumar
et al. (2014) and Bhasker et al. (2017).

Conclusion
Considering the above findings, it becomes clear that

direct selection can be done based on days to 50%
flowering, panicle diameter and fodder yield, which can
support for the enhancement of grain yield in pearl millet.
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