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Abstract
Thirty eight genotypes of Indian mustard along with check Giriraj were evaluated in Randomized block design with three
replications during Rabi 2016-17. The ANOVA suggested the existence of sufficient variability between genotypes and
mean indicated that seed yield per plot showed highest performance followed by number of siliqua per plant and plant
height. High heritability coupled with high genetic advance was found for days to 50% flowering, number of siliqua/
plant, siliqua length, seeds/ siliqua, 1000-seed weight, seed yield/ plant, seed yield/plot, biological yield and seed yield
(q/ha) suggesting presence of additive gene action for these traits hence direct selection for these traits may prove to be
rewarding. Higher genotypic coefficient of variation coupled with higher phenotypic coefficient of variation was recorded
for seeds/ siliqua. At genotypic level seed yield was positively correlated with plant height, number of secondary
branches, number of siliqua/ plant, siliqua length, main raceme length, number of siliqua on main raceme, test weight,
seed yield/plant, seed yield/ plot and biological yield therefore these traits can be considered for direct selection At
phenotypic level, path coefficient analysis revealed positive direct effect on seed yield (q/ha) for plant height, number
of primary branches/ plant, number of secondary branches/ plant, siliqua length, seeds/ siliqua, main raceme length,
number of siliqua on main raceme and number of siliqua/ plant. Since seed yield per plot and biological yield showed high
heritability, high genetic advance and positive correlation with the seed yield (q/ha) which was supported by the path
analysis, therefore, we can use these two traits as selection criteria in breeding programmes. RVM-2 (17.3 q/ha), RGN-73
(16.4 q/ha), JD-6 (16.2 q/ha), RGN-298 (15.9 q/ha) and RGN-48 (15.8 q/ha) were found better than Giriraj for seed yield.
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Introduction
Indian mustard [Brassica juncea (L.) Czern & Coss.]  is
globally one of the most important oilseed crop grown in
diverse agro-climatic conditions including irrigated or
rainfed, timely or late sown and as a sole or mixed crop.
India annually produces 6-8 million tonnes of mustard
seed and ranks third in the world in production, having a
market share of 11 per cent (USDA, 2018). It is one of the
major sources of oil and oil meal in India. Hence, it is
highly imperative to focus on increasing the seed yield
through various breeding methodologies. The basic
rationale in any crop improvement is to increase in yield
potential of the crop. Yield being a complex character and
a polygenic trait, is dependent on the various yield
contributing traits and in order to study it properly,
different factors affecting the seed yield must be
considered and evaluated with regard to their contribution
to seed yield (Yadav et al., 2011 and Meena et al., 2017).
Availability of sufficient genetic variability is a basic
requirement for a successful crop improvement
programme. Therefore, it is essential for a plant breeder
to measure the variability with the help of parameters like

phenotypic coefficient of variation, genotypic coefficient
of variation, heritability and genetic advance.

Different components of seed yield very often exhibit
varying degree of associations with seed yield as well as
among themselves. In order to accumulate optimum
combination of seed yield contributing characters in
single genotype, it is essential to know the relationships
among themselves. Further the seed yield is influenced
by its various components directly and/or indirectly via
other traits that create a complex situation before a breeder
for making desirable selection. Therefore, path coefficient
analysis could provide a more realistic picture of the
interrelationship, as it partitions the correlation coefficient
in direct and indirect effects of the variables. Thus,
character association and path correlation provide the
information of yield contributing characters and using
this information a breeder can practice selection for the
isolation of superior genotypes. Keeping this in view,
present study was planned to estimate genetic parameter
viz. variability, heritability and genetic advance for
different quantitative characters, to estimate genotypic
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and phenotypic correlation coefficient between seed yield
and it’s contributing characters and to determine the direct
and indirect effects of different characters on seed yield.

Materials and Methods
The experiment was carried out during Rabi 2016-17 at
Agricultural Research Farm, Institute of Agricultural
Sciences, BHU, Varanasi, India. The experimental materials
consisted of 38 genotype of B. juncea which were
evaluated in Randomized Block Design (RBD) with three
replications. For recording data, 5 plants were selected at
random from each genotype in each replication. The
observations were recorded for yield and 14 yield
attributing traits viz., plant height (cm), days to 50%
flowering, number of primary branches/ plant, number of
secondary branches/ plant, number of siliqua/ plant,
length of siliqua (cm), number of seeds/ siliqua, main
raceme length (cm), number of siliqua on main raceme,
test weight (1000 seed weight in g), seed yield/ plant (g),
seed yield/ plot (g), biological yield (g), yield (q/ha).

The mean value of each character genotype wise
subjected to analysis of variance (ANOVA) following
usual procedures (Panse and Sukhatme, 1967). The total

phenotypic ( p2σ ), genotypic ( g2σ ) and error

variance ( e2σ ) were calculated using formula as
suggested by Burton and Devane (1953). Genotypic
coefficient of variation (GCV) and phenotypic coefficient
of variation (PCV) were calculated using formula given
by Burton (1952). The proportion of phenotypic and
genotypic variances expressed in percentage known as
the broad sense heritability was calculated utilizing the
formula given by Johnson et al. (1955). Genetic advance
and genetic advance as a percentage of mean was
assessed as per scale given by Johanson   et al. (1955).
The correlation was estimated from the analysis of
variance and co-various as suggested by Searle (1961).
The significance of correlation co-efficient (r) was tested
by comparing the observed value or correlation co-
efficient with the tabulated value for (n-2) degree of
freedom (Snedecar and Cochran, 1967). Path-coefficient
analysis was done to partition the total correlation into
direct and indirect effects due to the dependent variable.
Wright (1934) suggested this analysis and it was further
elaborated by Dewey and Lu (1959).

Results and Discussion
Analysis of variance indicated highly significant
differences for all the characters. Significant difference
between treatments suggests variability among the
genotypes, along with wide range of characters to select

for improvement. Treatments indicated highly significant
difference for plant height and main raceme length and
low significant for number of silique on main raceme and
1000- seed weight (Table 1).

Phenotypic coefficients of variation were higher than
genotypic coefficient of variation for all the characters.
Similar results were reported by Bind et al. (2014), Dewar
et al. (2018), Iqbal et al. (2015), Meena et al. (2017)
suggesting influence of environment. The values of GCV
and PCV were found to be comparable for three traits i.e.
plant height (GCV=10.4, PCV=11.2), siliqua length
(GCV=11.3, PCV=12.0) and days to 50% flowering
(GCV=10.8, PCV=11.3). Higher genotypic coefficient of
variation coupled with higher phenotypic coefficients of
variation was recorded for seeds per siliqua (GCV=30.5,
PCV=32.6) (Table 2).

The high heritability coupled with high genetic advance
was found for days to 50% flowering, number of siliqua/
plant, siliqua length, seeds/ siliqua, 1000 -seed weight,
seed yield/ plant, seed yield/ plot, biological yield and
seed yield (q/ha) (Table 2). Similar results were reported
by Akbar et al. 2003, Singh, 2004, Neelam et al., 2014,
Uddin et al., 1995, Pant & Singh, 2001, Acharya & Pati,
2008, Meena et al., 2017 and Roy et al., 2018 for various
traits in Indian mustard.

The genotypic and phenotypic correlation coefficients
are presented in Table 3 and Table 4, respectively. Seed
yield (q/ha) showed significant positive correlation with
number of secondary branches, seed yield/ plant, seed
yield/ plot and biological yield.  Biological yield was found
to be significantly correlated with plant height, number
of secondary branches and number of siliqua/ plant. Seed
yield per plant showed positive correlation with plant
height, number of siliqua/ plant, main raceme length and
siliqua on main raceme. Test weight was positively
correlated with siliqua length. Number of siliqua/ plant
showed positive correlation with plant height only. On
the other hand, plant height also showed positive
correlation with traits as main raceme length, siliqua on
main raceme, seed yield/ plant and biological yield. Number
of seeds/ siliqua an important yield attributes showed
positive correlation with days to 50% flowering, number
of primary branches and siliqua length. Seed yield/ plant
showed significant negative correlation with number of
seeds/ siliqua and number of secondary branches. This
implies that selection for seeds/ siliqua and number of
secondary branches will not be reliable criteria for
improvement of seed yield/ plant.

Higher value of genotypic correlation coefficient than
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phenotypic correlation coefficient suggests that there is
strong genetic association between two correlated
characters but the lesser phenotypic value is due to
significant interaction of environment. In general higher
values of genotypic correlation coefficient were observed
as compared to phenotypic correlation coefficient for all
important yield attributing traits. Seed yield (q/ha) showed
higher genotypic correlation than phenotypic correlation
for number of secondary branches, seed yield per plant,
seed yield per plot and biological yield. Similarly, seed
yield per plant exhibited higher genotypic correlation
coefficient than phenotypic correlation coefficient for
traits such as plant height, number of siliqua per plant,
main raceme length and number of siliqua on main raceme.
Similar results were reported by Bind et al. (2014) for
seed yield per plant; Lodhi et al. (2014) for siliqua length,
number of seeds/ siliqua and seed yield/ plant; Mohan et
al. (2017) for biological yield, harvest index, 1000-seed
weight and oil content; Bineeta Devi (2018) for
biological yield per plant and silliqua on main raceme and
Dawar et al. (2018).

Path coefficient analysis revealed that highest positive
direct effect on seed yield (q/ha) was exhibited by seed
yield/ plot followed by biological yield, seeds/ siliqua
and plant height. Negative direct effect on seed yield
was recorded for day to 50% flowering, number of primary
branches/ plant, number of secondary branches/ plant,
number of siliqua/ plant, siliqua length, main raceme
length, number of siliqua on main raceme, test weight
and seed yield/ plant at genotypic level (Table 5). At
phenotypic level path coefficient analysis revealed that
highest positive direct effect on seed yield (q/ha) was
exhibited by plant height, number of primary branches/
plant, number of secondary branches/ plant, siliqua
length, seeds/ siliqua, main raceme length, number of
siliqua on main raceme, number of siliqua/ plant and seed
yield/ plot. Negative direct effect on seed yield (q/ha)
was recorded for day to 50% flowering, number of siliqua/
plant, test weight and biological yield (Table 6). Genotypic
and phenotypic residual effect values were 0.2603 and
0.463 respectively.

Traits like number of secondary branches per plant,
number of siliqua per plant, siliqua length, seeds per
siliqua, main raceme length, number of siliqua on main
raceme, test weight, seed yield per plant showed positive
correlation was due to indirect effect and hence during
selection, the selection pressure should be given on the
trait that exhibit indirect effects. The high positive direct
effect on seed yield results are in accordance with results
reported by Yadav et al. (2011), Bind et al. (2014) for
biological yield/ plant; Lodhi et al. (2014) for seed yield/

plant, Bineeta (2018) for 50 % flowering; Dawar et al. (2018)
for (g) for siliqua/ plant, plant height, 1000-seed weight;
Rout et al. (2018) for harvest index and biological yield/
plant; Roy et al. (2018) for oil content, leaf area index.

Conclusion
The variability judged from mean, range and coefficient
of variation (CV), was found adequate for all the
characters. Direct selection can be followed for traits such
as number of siliqua per plant, seeds per siliqua, 1000 -
seed weight, seed yield per plant, seed yield per plot,
biological yield and seed yield (q/ha) since high values
of  heritability in broad sense coupled with high genetic
advance were recorded  for these characters, which is an
indication additive gene effects. For characters showing
low heritability values, indirect selection can be practised
which will eventually improve their heritability. The
comparison of mean indicated that among all the traits
studied seed yield/ plot showed highest performance
followed by number of siliqua per plant and plant height.
At genotypic level seed yield was positively correlated
with plant height, number of secondary branches, number
of siliqua/ plant, siliqua length, main raceme length,
number of siliqua on main raceme, test weight, seed yield/
plant, seed yield/ plot and biological yield, therefore these
traits can be considered for direct selection. Results of
path analysis concluded that traits such as biological
yield, seeds/ siliqua and plant height can be regarded as
a selection criteria since they showed high positive
correlation coefficient and high positive direct effect on
seed yield.

Genotypes such as RVM-2 (17.3 q/ha), RGN-73 (16.4 q/
ha), JD-6 (16.2 q/ha), RGN-298 (15.9 q/ha) and RGN-48
(15.8 q/ha) were found better than Giriraj (check
genotype) for seed yield. Higher genotypic coefficient of
variation coupled with higher phenotypic coefficient of
variation was recorded for seeds/ siliqua. Seed yield/ plot
and biological yield showed high heritability, high genetic
advance and positive correlation with the seed yield (q/
ha) which was supported by path analysis, we can use
these traits as the selection criteria in further breeding
programme. The traits like number of siliqua/ plant, siliqua
length, test weight and seed yield/ plant can also be
considered for practicing selection and selection pressure
can be applied on these traits exhibiting high heritability,
high genetic advance and were positively correlated with
seed yield.
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