Bangladesh J. Bot. 52(4): 907-914, 2023 (December) DOI: https://doi.org/10.3329/bjb.v52i4.70570

CORRELATION AND PATH COEFFICIENT ANALYSIS FOR YIELD AND
COMPONENT TRAITS IN PEA (PISUM SATIVUM L.)

DeepA SHARMA, MANISHA KuMARI*, SAMPATHI SANDEEP AND NIKHIL THAKUR

Department of Vegetable Science, Dr Yashwant Singh Parmar University of Horticulture and
Forestry, College of Horticulture and Forestry, Neri, Hamirpur, HP-177001, India

Keywords: Variability, Path analysis, Heritability, Genotypes, Pisum sativum

Abstract

Twenty eight pea genotypes were evaluated for their genetic variability attributes under sub-tropical
conditions of Himachal Pradesh during Rabi, 2021. The estimates of phenotypic coefficient of variation
(PCV) and genotypic coefficient of variation (GCV) were high for plant height and pod weight. High
heritability along with high genetic advance was observed in days to first flower, node at which first flower
appear, days to 50 % flowering, pod length, pod weight, number of primary branches per plant, plant height,
number of pods per plant and number of seeds per pod. Pod yield was positively and significantly correlated
with pod length, pod weight, pod width, pod girth, number of pods per plant, number of seeds per pod,
shelling percentage and TSS. The pod length exhibited highly positive and direct effect on pod yield followed
by pod weight and plant height. Therefore, selection based on these traits could be effective for higher pod
yield in pea genotypes.

Introduction

Pea (Pisum sativum L.) belongs to the family Fabaceae and has a diploid chromosome number
of 2n = 2x = 14. It is a highly nutritive crop with a high percentage of digestible protein (23-33%),
carbohydrates (42.65%), fibres (13.4%), vitamin-A, calcium and magnesium and antioxidant
compounds (Urbano et al. 2003). It is also high in lysine, an important amino acid which is absent
in cereals.

Pea is an important crop for the vegetable growers of Himachal Pradesh, covering an area of
25.99 thousand hectare with a production of 328.80 thousand metric tonnes and a productivity of
12.65 t/ha. In spite of such economic importance, pea production per unit area remains low in the
country due to a lack of high yielding varieties with poor or no disease resistance. Hence, there is
an urgent need to evaluate a large number of genotypes and identify high yielding and superior pea
varieties that can be released commercially as such or incorporated into future crop breeding
programme to improve yield and other horticultural traits.

Yield is influenced by a number of genetic factors that interact with the environment.
Therefore, the success of any breeding programme is determined by the genetic variability of the
base population as well as selection efficiency (Kumari et al. 2008). Heritability indicates the
proportion of phenotypic variance that is due to genotypes which is heritable. It is a useful guide
for breeders because selection for a trait with high heritability will be effective and improvement
will be achieved through selection. The selection procedures can be improved further by learning
about the correlations between different characters and gaining a better understanding of the
relationship between these traits and yield through path coefficient analysis. Therefore, the study
was undertaken to find out the genetic variability, association among yield contributing traits and
effects of each of the component traits towards yield.
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Materials and Methods

Twenty eight pea genotypes was studied at the Experimental Research Farm of the
Department of Vegetable Science, College of Horticulture and Forestry, Neri, Hamirpur (HP)
situated at an elevation of 650 m above mean sea level with 31°41°47.6” N latitude and 72°28°6.3”
E longitude. Among twenty eight genotypes, twenty were collected from NBPGR, New Delhi and
one each from IARI, New Delhi; CSAUA&T, Kanpur; IARI Regional Station, Katrain; PAU,
Ludhiana and four were the local collection. Seeds were sown in the field in October, 2021 at a
spacing of 60 X 10 cm in a plot size of 1.8 X 0.8 m. Each genotype was sown in a Randomized
Complete Block Design (RCBD) with three replications. The standard cultural practices as
recommended in the Package of Practices of Vegetable Crops were followed to raise a healthy
crop. The observations were recorded on ten randomly selected plants of each genotype in each
replication for the trait. The mean values were statistically analysed in order to compute ANOVA
for all of the characters, as suggested by Panse and Sukhatme (1997). The phenotypic and
genotypic coefficients of variation were calculated as per the formula given by Burton and De
Vane (1953). The genotypic and phenotypic correlations were assessed using the method proposed
by Al-Jibouri et al. (1958). The effects were obtained following the methods of Dewey and Lu
(1959).

Results and Discussion

The analysis of variance revealed that there were significant differences between genotypes
for all of the horticultural traits. Variability among 28 genotypes of pea for each of the traits
measured in terms of phenotypic coefficient of variation (PCV), genotypic coefficient of variation
(GCV), heritability (h?) and genetic advance as percent of mean are given in Table 1. For all the
characters studied, the phenotypic coefficient of variation was greater than the genotypic
coefficient of variation, indicating the influence of environmental factors on character expression.
However, the difference between PCV and GCV is minute revealing less influence of
environmental factors on these traits offering ample scope for improvement. The phenotypic and
genotypic coefficient of variation ranged from 8.01 to 40.96 % and 7.60 to 39.59 %, respectively.
Maximum phenotypic and genotypic coefficient of variation was observed for pod weight. High
phenotypic and genotypic coefficients of variation were also observed for plant height and number
of primary branches per plant reflecting presence of high genetic variability among all the
genotypes for these traits and offered better scope for improvement (Table 1). These findings are
in close confirmity with the results obtained by Singh et al. (2011), Kumar et al. (2014), Jeberson
et al. (2016), Gautam et al. (2017), Khan et al. (2017) and Devi et al. (2018). Moderate
phenotypic and genotypic coefficients of variation were recorded for the traits pod yield, number
of pods per plant, pod length, number of seeds per pod, node at which first flower appear, total
soluble solids, days to 50 % flowering and days to first flower which was in consonance with the
findings of Kumar et al. (2015), Khan et al. (2017), Devi et al. (2018) and Singh et al. (2019).

In the present investigation the magnitude of broad sense heritability ranged from 67.83 to
99.13 % and high heritability was shown by all the traits except total soluble solids, pod yield per
plot and shelling percentage (Table 1). High heritability along with high genetic advance as
percentage of mean was recorded for traits such as days to first flower, node at which first flower
appear, days to 50 % flowering, pod length, pod weight, number of primary branches per plant,
plant height, number of pods per plant and number of seeds per pod indicating that most likely the
heritability for these characters is due to additive gene effects, which in turn offers good scope for
effective selection. High heritability coupled with moderate genetic advance was recorded in pod
width, pod girth and days to marketable maturity which may be attributed to additive and non-
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additive gene effects. The reported findings were consistent with Kumar et al. (2015), Devi et al.
(2017), Gautam et al. (2017), Azam et al. (2020) and Bahadur and Devi (2021). Moderate
heritability accompanied with moderate genetic advance was observed for the characters shelling
percentage and total soluble solids which is in agreement with the findings of Kumar et al. (2015)
and Devi et al. (2017). These traits were influenced by effects of environment and selection would
be ineffective due to non-additive gene action.

Results of a correlation analysis showed that genotypic correlation coefficients were higher in
magnitude than phenotypic correlation coefficients indicating the inherent association between
various characters (Table 2). Present study indicated that the genotypic and phenotypic correlation
coefficients among different characters showed that pod yield had positive and significant
association with pod length, pod weight, pod width, pod girth, number of pods per plant, number
of seeds per pod, shelling percentage and total soluble solids. This reflects the strong genetic
association between the above characters and pod yield hence selection on the basis of these traits
might lead to higher pod yield in pea. These results are similar with the findings of Katoch et al.
(2016), Gautam et al. (2017) and Devi et al. (2018). Kumar et al. (2015) and Devi et al. (2017)
also reported positive correlation of pod yield with number of pods per plant, pod length, number
of seeds per pod, shelling percentage and total soluble solids suggesting these are major yield
contributing traits. Negative correlations at genotypic and phenotypic levels were recorded for the
traits days to first flower, node at which first flower appear, days to 50% flowering and days to
marketable maturity, indicating that these characteristics should be considered for crop earliness
which are in accordance with the findings of Kumar et al. (2014).

The path coefficient analysis quantifies the direct and indirect impact of various independent
variables on a dependent variable (Table 3). It plays an important role in effective crop
improvement programme by identifying various yield contributing traits and providing accurate
information about indirect selection. Path coefficient analysis at genotypic level indicated that the
maximum positive direct effect on pod yield was observed by trait pod length. Further, pod
weight, plant height, node at which first flower appear, number of pods per plant, total soluble
solids, days to marketable maturity, pod width, days to 50 % flowering and shelling percentage
also had positive direct effect on pod yield which indicated that these were the main traits
contributing to yield which was in agreement with the findings of Kumar et al. (2014), Kumar et
al. (2015), Katoch et al. (2016), Devi et al. (2017), Gautam et al. (2017), Bhardwaj et al. (2020)
and Naeem et al. (2020). While, negative direct effects was observed for the traits pod girth, days
to first flower, number of seeds per pod and number of primary branches per plant. Rai et al.
(2006) assessed path analysis in pea and showed significant positive direct effects of number of
pods per plant and plant height towards yield per plant which is in accordance with the present
study. Devi et al. (2017) in their studies also revealed that direct effects were higher for pod
length, number of pods per plant, days to 50 % flowering, total soluble solids and pod width.

Based on the performance of the genotypes it is concluded that the genotypes Pusa Pragati,
LC-P-1 and LC-P-2 were recorded superior in pod yield and other important horticultural traits.
Correlation study revealed highly significant and positive correlation of pod yield with pod length,
pod weight, pod width, pod girth, number of pods per plant, shelling percentage and total soluble
solids. Pod length exhibit the highest positive direct effect towards pod yield followed by pod
weight, plant height, node at which first flower appear, number of pods per plant, total soluble
solids, days to marketable maturity, pod width, days to 50% flowering and shelling percentage.
So, selection based on these traits will be worthwhile for any breeding programme.
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