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Abstract

An experiment was conducted to analyze the correlation and path analysis of 12 quantitative traits in 47 genotypes of
Indian mustard (Brassica juncea L.), including 13 parent lines, 30 F

1
 hybrids, and 4 check varieties. The experimental

materials were evaluated in a randomized block design with three replications across three different environments: early
sown, timely sown, and late-sown. Pooled correlation analysis revealed that plant height, number of secondary branches,
main shoot length, siliqua on the main shoot, and maturity exhibited high positive and significant genotypic correlations
with seed yield per plant. Phenotypic correlations showed that the number of primary branches per plant, number of
secondary branches per plant, and 1000-seed weight had highly significant positive correlations with seed yield per
plant. Furthermore, plant height, number of secondary branches per plant, main shoot length, number of siliqua per
plant, and number of seeds per siliqua showed high positive and significant phenotypic correlations with seed yield per
plant. Path analysis indicated that the number of secondary branches per plant had the maximum positive direct genotypic
effect on seed yield, followed by days to maturity, 1000-seed weight, and plant height. The highest direct phenotypic
effect on seed yield per plant was exhibited by the number of secondary branches per plant, followed by 1000-seed
weight, days to maturity, and number of primary branches per plant.

Keywords: Correlation analysis, Indian mustard, path analysis

Introduction

Brassica juncea L., commonly known as Indian mustard,
is a member of the Brassicaceae family, with a chromosome
count of 2n = 36. Botanically, it is classified as Brassica
juncea (L.) Czern. & Coss., characterized by an AABB
genome. This allopolyploid species represents over 80%
of India’s rapeseed-mustard production and is a key player
in the country’s oilseed industry. Indian mustard,
predominantly self-pollinating, does experience an
average out crossing rate of  7.5 to 30 percent under
natural field conditions. It is chiefly grown as a winter
crop in irrigated areas. Yield in Indian mustard is influenced
by a complex array of traits, making it crucial to understand
how these traits interact to effectively improve crop
performance. Identifying and analyzing the relationships
between yield and its contributing factors can
significantly enhance selection criteria in breeding
programs. While correlations between traits are
informative, they may not fully capture the indirect effects
on seed yield. To address this, path coefficient analysis,
as introduced by Wright in 1921, is an essential tool. It
breaks down the overall correlation into direct and indirect
effects, providing a clearer picture of how traits contribute
to yield. In India, a major agricultural hub supporting
26% of the global agricultural workforce on only 12% of

arable land, the oilseed sector is crucial. The country
ranks fifth worldwide in vegetable oil production,
contributing 7.4% to oilseeds, 5.8% to oils, and 6.1% to
oil meal, and accounts for 9.3% of global edible oil
consumption. Indian oilseed brassica cultivation spans
23.5% of the total oilseed area and yields 24.2% of the
production. Despite being the third-largest global
producer of oilseed brassica, India still imports 57% of its
edible oil; making it the seventh-largest importer of edible
oils worldwide (Jat et al., 2019).

Materials and Methods

The study utilized 47 Indian mustard genotypes,
comprising 13 parental lines and 34 additional genotypes,
sourced from the Crop Research Centre of Birsa
Agricultural University, Kanke, Ranchi, Jharkhand. These
genotypes included 30 F

1
 hybrids and 4 check varieties.

The experimental design was a Randomized Block Design
(RBD) with three replications, and evaluations were
conducted across three distinct sowing conditions: early,
timely, and late.In each replication, genotypes were
planted in plots consisting of four rows, each 2 meters in
length. The spacing between plants was standardized at
10 cm, achieved by thinning the plants 18-20 days after
sowing. Observations were made on five randomly
selected plants randomly at maturity, while days to 50%
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flowering and days to maturity were recorded at the plot
level. The traits measured included: days to 50% flowering,
plant height (cm), number of primary branches per plant,
number of secondary branches per plant, siliqua per plant,
siliqua length (cm), distance from primary branches to
main shoot (cm), main shoot length (cm), days to maturity,
number of seeds per siliqua, 1000-seed weight (g), and
seed yield per plant (g).

Trait data were compiled and analyzed using standard
variance analysis methods as outlined by Panse and
Sukhatme (1978). The phenotypic and genotypic
coefficients of variation, broad-sense heritability, and
genetic advance as a percentage of the mean were
calculated using the formulas proposed by Burton (1952)
and Johnson et al. (1955). To assess the relationships
between traits, pooled genotypic correlation coefficients
were computed following the method described by Al-
Jibouri et al. (1958). Additionally, path analysis was
performed based on the genotypic correlation coefficients
to evaluate the direct and indirect effects of various traits
on seed yield, as introduced by Wright (1921) and detailed
by Dewey and Lu (1957).

Results and Discussion

Correlation studies are instrumental for plant breeders
aiming to identify traits closely associated with primary
breeding objectives. The analysis of pooled genotypic and
phenotypic correlations across different environments is
summarized in Tables 1 and 2, indicating significance at
both 1% and 5% levels. The results revealed a highly
significant positive genotypic correlation between the
number of siliqua per plant and both the number of primary
branches per plant (1.057**) and the number of secondary
branches per plant (0.825**). Additionally, significant
positive genotypic correlations were observed between
the number of primary branches per plant (0.511**), the
number of secondary branches per plant (0.491**), and
the number of siliqua per plant (0.516**) with main shoot
length. Seed yield per plant showed a significant positive
correlation with the number of primary branches per plant
(0.547**), the number of secondary branches per plant
(0.526**), and 1000-seed weight (0.355*). The number of
seeds per siliqua had a highly significant positive
association with the number of primary branches per plant
(0.497**) and siliqua length (0.547**), while it was
negatively correlated with distance from primary branches
to the main shoot (0.366*) (Table 1).

These findings align with previous research by Singh et
al. (2011), Yadav et al. (2011), Singh and Singh (2010),
Shweta and Om Prakash (2014) and Bhupendra Singh
Yadav et al. (2021), who similarly identified significant Ta
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correlations between these traits. The phenotypic
correlations revealed significant positive relationships
between plant height and the number of secondary
branches per plant (0.331**), main shoot length (0.304*),
numbersiliqua per plant (0.209*), number of seeds per
siliqua (0.241**), and seed yield per plant (0.183*). Main
shoot length demonstrated a highly significant positive
correlation with the number of secondary branches per
plant (0.385**), number of siliqua per plant (0.375**), and
seed yield per plant (0.259**) (Table 2). The correlation
analysis underscores that key traits for yield selection
include plant height, number of primary and secondary
branches, number of seeds per plant, and number of siliqua
per plant.In most correlated trait pairs, the genotypic and
phenotypic associations were consistent in direction, with
genotypic correlations generally exceeding phenotypic
ones, suggesting a heritable association between traits.
This observation corroborates findings by Rameeh et al.
(2011), Dar et al. (2010), Tahira et al. (2012) and Bhupendra
Singh et al. (2021).

Path coefficient analysis provides insight into the direct
and indirect effects of traits on seed yield. According to
the data (Table 3), the highest positive direct effect was
observed for the number of secondary branches per plant
(0.637), followed by days to maturity (0.360), 1000-seed
weight (0.150), plant height (0.128), distance from primary
branches (0.044), number of primary branches per plant
(0.024), number of siliqua per plant (0.018), and main shoot
length (0.004). Further analysis (Table 4) indicated that
the number of secondary branches per plant had the
highest positive direct effect on seed yield (0.461),
followed by 1000-seed weight (0.230), days to maturity
(0.179),  number of primary branches per plant (0.128),
main shoot length (0.094), number of seeds per siliqua
(0.073), distance from primary branches (0.049), plant
height (0.043) and siliqua length (0.037).

These results suggest that seed yield per plant has
considerable potential for selection due to its high broad-
sense heritability (h²), significant positive correlations,
and substantial positive direct effects on yield. Similar
conclusions have been drawn by Singh and Singh (2010),
Mahla et al. (2003) and Kumar et al. (2016).
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