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ABSTRACT

The study revealed highly significant differences for all the thirteen characters studied, the analysis of variance worked out

for seed yield and its components in Indian mustard indicated that the mean sum of squares due to genotypes were highly
significant for all the characters. Results of phenotypic correlation coefficient revealed that the seed yield/plant (g) had

significant positive correlation with biological yield/plant followed by traits test weight (g), number of secondary branches/

plant and harvest index. Path coefficient analysis of different characters contributing towards seed yield/plant revealed that
days to maturity, test weight, number of primary branches/plant, siliqua length, plant height biological yield/plant and number

of siliqua/plant harvest index had the highest positive direct effect relationship with seed yield/plant followed by days to

50% flowering, number of secondary branches/plant, days to first flowering, number of siliquae/plant and harvest index had
genotypic negative direct effect on seed yield/plant. In present investigation the high heritability was recorded for the characters

seed yield/plant (77.9%), harvest index and biological yield. Genetic advance as percentage of mean was observed high for

the characters number of siliqua/plant (47.638) followed by harvest index, biological yield and test weight. High heritability
estimates in broad sense along with high genetic advance as percent of mean was observed for seed yield/plant, harvest

index, biological yield. The high PCV and GCV were observed for number of siliqua/plant whereas, moderate PCV and GCV

was recorded seed yield/plant, harvest index, biological yield and days to first flowering.

Keywords: Brassica juncea, genetic variability, correlation, path coefficient and heritability

INTRODUCTION

Brassica juncea is a natural amphidiploid (2n=36)
derived from interspecific cross of Brassica nigra
(2n=16) and Brassica campestris (2n=20) (Rout et al.,
2018). Rapeseed- mustard group of oil seed crops is the
second most important crop after groundnut. Indian

mustard covers over 80% of the total area under
rapeseed mustard crops (Rao et al., 2017; Kumar et al.,
2019 & Singh et al., 2022). Mustard is the third most
important source of edible oil of the world after soyabean
and palm. In India it ranks second in acreage superseded
by groundnut only. Mustard crop is grown both in tropical
and subtropical countries Rapeseed and mustard can be
cultivated in both tropical as well as temperate climates.
Its growth is most vigorous in the temperature between
10°C and 30°C with an optimum temperature of around
20°C seed oil formation is optimum at a temperature of
10°C to 15°C. A crop is sensitive at a time of flowering
to the high temperature as well to the frost. In India
mustard is normally cultivated as a winter season crop.
It requires cooler temperature for setting of seeds and
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formation of oil. Vegetable oil and fats are valuable food
ingredients in human diet and contains saturated and
unsaturated fatty acids and are stored in the form of oil
bodies in the cell and called “oleosomes”. Edible oils
are the chief source of fats and proteins, fatty acids. In
human body fats and oils acts as a transport medium for
vitamins A, D, E and K (Reed, 1976). Vegetable oils are
commonly used as a cooking medium throughout the
country and also serve as important raw material for
the manufacture of soap, paint, hair oil, lubricants,
cosmetics etc. Mustard oil contains a high amount of
selenium and magnesium, which gives it anti-
inflammatory properties. It also helps in stimulating sweat
glands and helps in lowering body temperature. In
traditional medicines, it is used to relieve the pain
associated with arthritis, muscle sprains and strains. Seed
paste applied on wounds whereas paste of leaf said to
heal cattle wounds (Sood et al., 2010). Various traits
exhibit varying degree of associations with seed yield
as well as among themselves. The correlation between
traits contributing directly or indirectly to seed yield with
their level of inheritance is important in the framing
selection programme. So that the present study was taken
to find out genetic variability available, heritability and
genetic advance, the association of different characters
and their contribution to define seed yield.

MATERIALS AND METHODS

The present research was carried out at the experimental
farm Research Farm, Department of Agriculture, Mata
Gujri College, Fatehgarh Sahib during Rabi season of
2018-19. A set of thirty eight genotypes viz. IC447111,
IC589690, RH119, Ashriwad, Kanti, Basanti, Geeta,
Maya, Kranti, CS-54, IC571649, IC571668, IC571678,
IC338586, IC339953, IC342777, IC355856, IC335858,
IC-597919, IC-598692, IC-571649, IC-405232, IC-
571630, GEETA, BASANTI, BR-40, Jawahar mustard,
Narinder rye, IC599679, IC598692, IC597879, IC589662,
IC589669, IC589670, IC589680, IC589686, Durgamani,
Jagannath were grown in Randomized Block Design with

three replications. The data were recorded on ten
randomly selected plants eg. days to first flowering, days
to 50% flowering, number of primary branches/plant,
number of secondary branches/plant, plant height (cm),
number of siliquae/plant, siliqua length (cm), days to
maturity, number of seeds/siliqua, biological yield/plant,
seed yield/plant, harvest index (%) and test weight (g)
were recorded on five competitive plants randomly
selected from each plot while flowering was recorded
on row basis. Analysis of variance was calculated using
MS Excel software using MSTAT-C software. The
genotypic (GCV) and phenotypic (PCV) coefficient of
variation was computed by Burton. Heritability and
genetic advance were determined as described by many
researchers. The data collected for all quantitative
characters were subjected to analysis of variance
according to the method recommended by Panse &
Sukhatme (1967), coefficient of variation by Burton &
De Vane (1953), estimation of heritability by Hanson et
al. (1956), genetic advance by Johnson et al. (1955),
correlation coefficient by Searle (1961) and path
coefficient analysis by Dewey & Lu (1965).

RESULTS AND DISCUSSION

Analysis of variance

Analysis of variance revealed significant differences for
all traits studied. Variance due to genotype was highly
significant for all the thirteen traits indicating the presence
of sufficient variability in the genotypes selected for this
study. The estimates of genetic variability parameters
showed that phenotypic variance is greater than
genotypic variance indicating the influence of
environment on the expression of the trait (Table 1).

Genetic variability parameters

The estimates of genetic variability parameters for all
the traits were worked out and Phenotypic coefficient
of variation (PCV), genotypic coefficient of variation
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(GCV), heritability in broad sense, genetic advance and
genetic advance as per cent mean were estimated for
all the characters under study and presented in Table 2.
Among the yield attributes maximum PCV and GCV
were depicted by test weight (57.376 and 39.300)
followed by number of siliquae per plant (52.732 and
46.545) and number of secondary branches/plant (38.978
and 25.064). Similar findings were reported by Kumar
et al. (2017) and Raliya et al. (2018). Genetic advance
is the improvement of mean genotypic values of selected
plants over parental population under each cycle of
selection. Allard (1960) indicated that high genetic
advance coupled with high heritability offers most
suitable conditions to decide the criteria of selection.
According to Singh (2001), heritability values greater
than 80% are very high, values from 60-79% are
moderately high, values from 40-59% are medium and
values less than 40% are low. The high heritability was
recorded highest on the number of siliquae per plant
(77.9%) with genetic advance and an expected genetic
advance over percentage of mean of (247.332 and
316.969%), followed by seed yield per plant (77.2%)
with genetic advance and an expected genetic advance
over percentage of mean of (11.282 and 14.459%) and
harvest index (76.5%) with genetic advance and an
expected genetic advance over percentage of mean of
(13.740 and 17.609%). Similar findings were reported
by Singh et al. (2011) & Singh et al. (2022).

Correlation and path coefficient analysis

In this study, genotypic correlation coefficients (Table
3) were higher in magnitude than phenotypic correlation
coefficient (Table 4) for most of the traits indicating the
depression of phenotypic expression by environmental
influence. To estimate the association between two
characters, correlation coefficient at phenotypic and
genotypic levels were worked out in all possible
combinations among yield components. Days to first
flowering showed highly significant positive correlation
with days to 50% flowering (0.7005) followed by days
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to maturity (0.1843) and test weight (0.2426). Days to
50% flowering showed significant positive correlation
with test weight (0.2006). Number of primary branches
showed highly significant positive correlation with number
of secondary branches (0.3710), number of seeds per
siliqua (0.3183) and number of siliquae/plant (0.4525).
Number of secondary branches showed highly significant
positive correlation with number of seed/siliqua (0.3086)
and biological yield (0.2792) at phenotypic level.
Genotypic correlation coefficients positively and
significantly associated with Days to first flowering
showed highly positive correlation with days to 50%
flowering (0.6422) followed by Days to 50% flowering
showed highly positive correlation with test weight
(0.2686). Number of primary branches showed highly
positive correlation with number of secondary branches
(0.5100). Number of secondary branches showed highly
positive correlation with number of seeds per siliquae
(0.3704). Plant height showed highly positive correlation
with biological yield/plant (0.3708). Number of siliquae/
plant showed highly positive correlation with siliquae
length test weight (0.4939). Siliqua length showed highly
positive correlation with test weight (0.5004). Number
of seeds/siliquae showed positive correlation with days
to maturity (0.4315). Days to maturity showed positive
correlation with harvest index (0.3838). Harvest index
showed highly positive correlation with test weight
(0.0632) at both phenotypic and genotypic levels
respectively. Thus, these above said attributes can serve
as marker characters for seed yield improvement in
mustard. Similar findings were also reported by Shweta
et al. (2014); Lodhi et al. (2014); Singh et al. (2014);
Sirohi et al. (2015); Kumar et al. (2016); Kumar et al.
(2017); Rout et al. (2019) & Singh et al. (2022).

Path coefficient (direct and indirect effects)

The Path coefficient analysis measures the direct
influence of one variable upon the other and permits
separation of partitioning of total correlation into direct
and indirect effect provide actual information on
contribution of characters and thus from the basis for

selection to improve the yield. In the present experiment,
highest positive direct effect on seed yield per plant at
phenotypic level. The path coefficients analysis was
carried out according to the method proposed by Dewey
and Lu (1959). In the present (Table 5 & 6) experiment,
highest positive direct effect on seed yield per plant at
phenotypic level was exerted by days to 50% flowering
(0.0154) followed by test weight (0.0053), days to
maturity (0.0040), harvest index (0.0028), number of
primary branches (0.0022), number of seeds per siliqua
(0.0019), biological yield (-0.0021), siliqua length (0.0012)
and while, negative indirect effects through biological
yield (-0.0021), plant height (-0.0020), number of siliqua
per plant (-0.0018). However, the highest positive direct
effect on seed yield per plant at genotypic level was
exhibited by plant height had positive indirect contribution
through biological yield (0.0121), number of secondary
branches (0.0082), number of seeds /siliqua (0.0076),
number of primary branches (0.0031), number of siliqua
per plant (0.0018), siliquae length (0.0017), days to 50%
flowering (0.0010), but it had negative effects via harvest
index (-0.0095), days to maturity (-0.0073), days to first
flowering (-0.0042), test weight (-0.0018). Number of
siliqua per plant had positive indirect effects via biological
yield/plant (0.456), harvest index (0.0186), number of
primary branches (0.0168), days to 50% flowering
(0.0106), days to first flowering (0.0104), siliqua length
(0.0044) while, negative indirect effects recorded through
test weight (-0.0394), number of secondary branches
(-0.0267), days to maturity (-0.0079) and plant height
(-0.0050) and number of seeds per siliqua (-0.0048).
However, the highest positive direct effect on Biological
yield (g) exhibited positive indirect effects through
number of secondary branches/plant (0.2512) followed
by plant height (0.2338), number of primary branches
(0.1136), siliqua length (0.0675), while, negative indirect
effects recorded through harvest index (-0.5934),
number of siliqua per plant (-0.3170), days to maturity
(-0.01397), test weight (-0.1325) and days to first
flowering (-0.0840), days to 50% flowering (-0.0509),
number of seeds per siliqua (-0.0053). Direct and indirect
effects of thirteen characters on seed yield at phenotypic
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8 level using path coefficient analysis are presented in

Table 3. The data revealed that number of primary
branches (0.5866) had the highest positive direct effect
on seed yield per plant followed by test weight (0.4759),
plant height (0.4041), days to maturity (0.1600) and days
to first flowering (0.0310) at phenotypic effects, whereas
number of siliquae per plant (-1.0668), siliqua length
(-0.3415), harvest index (-0.3415), days to 50% flowering
(-0.2599), biological yield (-0.2183), number of seeds/
siliquae (-0.0897) and number of secondary branches
(-0.0197) had a genotypic negative direct effect on yield
per plant. At phenotypic level harvest index displayed
maximum order of direct positive effect on seed yield/
plant followed by biological yield/ plant, number of
siliquae/ plant and number of primary branches/ plant.
Similar results were observed by Verma et al. (2008);
Maurya et al. (2013); Ikbal et al. (2014); Kumar et al.
(2017); Kumar et al. (2018) & Singh et al. (2022)

CONCLUSION

From the present investigation, it concludes that the seed
yield was found significant to the genotypic coefficient
of variation, there was a significant positive correlation
with 1000 seeds of seeds/ plant. coefficient analysis of
different characters contributing towards seed yield/ plant
revealed that biological yield/ plant had the highest
positive direct effect followed by days to 50% flowering,
number of primary branches/ plant and harvest index.
Thus, these above said attributes can serve as marker
characters for seed yield improvement in mustard.
However, a study of correlation alone is not enough to
provide an exact picture of the relative importance of
direct and indirect influences of each of the component
traits on seed yield.
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