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Abstract

Theexistence of genetic variability for the sel ection of improved genotypesisacrucia necessity for crop improvement
programin Indian mustard (Brassica juncea L.) which isimportant to understand the rel ati onship between attributesfor
effective indirect selection of traits. Five diverse parents were crossed in half diallel mating design and made 10 F,
hybrids during winter 2019-2020. With the aim to study the genetic variability and correlation between traits among,
these genotypesand their hybridswere eval uated. Study observed high PCV and GCV by siliquag/ plant. High heritability
along with high genetic advance (GA) was observed for siliquag/ plant, biological yield/ plant and test weight (TW). At
genotypic levels, it wasreveal ed that harvest index (HI) had significant positive correlation with seed yield/ plant. Path
coefficient analysis of yield traits contributing towards seed yield/ plant revealed high positive path coefficient in HI
followed by biological yield/ plant and highly negative path coefficient exhibited in TW followed by siliquag/ plant.
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Introduction

Indian mustard (Brassicajuncea L.) isanimportant Rabi
season crop extensively grown as under irrigated
condition (Devi, 2018). Mustard ismainly grown in both
tropical and temperate climates. Mustard crops need a
temperature between 10°C to 25°C and aregrownin areas
where 625 mm-1000 mmannual rainfal isreceived (Reddy,
2015). Mustard is grown from sandy loam to clay loam
soilsinvarious soil types, but best on light loam soils. In
water logging conditions, mustard crops do not grow in
heavy soilsand require soil pH 6.0-7.5 (Madhusoodanan
et al., 2016). The mustard seed contains carbohydrates
of nutritiousquality 4.51 g, 1.41 g sugar fibre2 g, 0.47 g of
fat and 2.56 g of protein/100 g. The volume of oil ranges
from 37%to0 49% (Bhownik et al. 2014, Barfa, 2016). The
genetic heterogeneity present in the available germplasm
of aparticular crop determines the effectiveness of any
breeding strategy, and the enhancement of aspecific trait
through selection. The improvement of any breeding
population isdependent on heritability, GA and selection
intensity of the characters (Singh et al., 2014). For various
targeted qualities, heritability and GA estimations assi st
the breeder in using proper breeding methodology inthe
crop improvement programme (Patel et al., 2021). The
primary goal of every crop enhancement effort is to
increase production. As is well known, yield is a
complicated feature that is influenced by a number of
different supplementary characteristics, the majority of

which areinherited quantitatively. Componentshaving a
high heritability and apositive association with yield can
be employed in indirect yield selection and as an
aternative way of yield improvement selection. Path
coefficient analysisisthe most effective statistica method
determining direct and indirect relationship among the
different variables (Yadava et al., 2011). As a result,
understanding the direct and indirect effects of various
componentsonyieldiscritical in selecting high-yielding
genotypes.

Materialsand M ethods

A set of five genetically diverse Indian mustard lineswas
usedin present study namely Geseta, 1C-571649, |C-589676,
Jagannath and 1C-589669 grown with three replications
a Experimental Farm, MataGujri College, Fatehgarh Sahib,
Punjab during Rabi 2018-19. This place is situated
between 30°-27' and 30°-46' | atitudesand 76°-04' and 76°-
38'E longitude and a mean height of 247 meters above
sea level. Seed sowing was done by hand in rows with
spacing of 60 cm between therows and 25 cm within row
on 15 October 2019 (Timely sown environment) and proper
distance of plants maintained by thinning. The entire
recommended package required for a healthy crop was
given for raising mustard crop commercial check.

Result and Discussion
Heritability and geneticadvance (GA)

Among the yield and yield contributed traits high PCV
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and GCV shown by siliquae/ plant (23.1 and 22.61)
followed by secondary branches/ plant (23.3 and 19.4),
test weight (18.9 and 18.1), HI (18.8 and 17.6), primary
branches(17.3and 14.9), biological yield (15.3 and 14.8),
seedyield/ plant (13.7 and 12.2), siliqualength (13.1 and
11.2), daysto first flowering (10.1 and 8.6), plant height
(9.5and 8.2), number of seeds/ siliqua(7.5and 6.1), days
to 50% flowering (7.3 and 6.3) and daysto maturity (5.3
and 4.9) respectively so theresult indicating that PCV as
higher than respective GCVs for al the traits denoting
environmental factorsinfluencing their expression to some
degree or other. Similar result reported by Lakra et al.
(2020) inwhich highest GCV and PCV reportedin siliquag/
plant (Tablel).

High heritability exhibited for siliquag/ plant (96.2%)
followed by biological yield/ plant (93.5%), TW (91.2%),
HI (87.8%), days to maturity (85.2%), seed yield/ plant
(78.8%), plant height (74.8%), primary branches/ plant
(74.5%), daysto 50% flowering (73.6%), siliqua length
(73.1%), days to first flowering (72.3%), secondary
branches/ plant (69.7%) and number of seedd/ siliqua
(66.6%). Low heritability recorded in number of seeds/
siliqua (66.6%) which showsthat thistrait ismoderately
affected by environmental agencies than genotypic
differences. Similar result reported by Kumar et al. (2019)
and Rout et al. (2018). Estimation of GA was maximum for
siliquae/ plant (146.0) followed by plant height (25.6),
biological yield/ plant (19.7), daysto maturity (13.3), HI
(9.9), daysto 50% flowering (6.95), daystofirst flowering
(6.6), secondary branches/ plant (6.0), seed yield/ plant
(4.3), TW (1.9), number of seeds siliqua (1.4), primary
branches/ plant (1.4) and siliqualength (0.83). Similarly,
Ray et al. (2019) reported highest GA in siliquag/ plant.

Genetic advance (GA) as percent of mean was maximum
result recorded for siliquae/ plant (45.7) followed by TW
(35.6), HI (34.0), secondary branches plant (33.4),
biological yield/ plant (29.4), primary branches/ plant
(26.5), seedyidd/ plant (22.3), siliqualength (19.7), days
tofirst flowering (15.0), plant height (14.7), daysto 50%
flowering (11.0), number of seedd siliqua(10.3) and days
to maturity (9.3) among all the traits under investigation
which limitsthe scope of improvement in thistrait through
simple selection. This result is compared with the
result reported by Patil et al. (2018) and highest GA as
percent mean reported in siliquae/ plant by Awasthi et al.
(2020) in which high GA as percent mean reported in
harvest index.

Corrdation

Correlation described as the degree of association
between two variables (Asuero et al., 2006). Correlation
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Table 1: Estimates of different genetic parameters of variation for 13 traits among parents and crosses
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analyses revealed that genotypic and phenotypic
connectionswerein the samedirection for most character
pairs, with genotypic estimates being greater than
phenotypic estimates, indicating ahereditary relationship
between the characters (Sikarwar et al., 2000). First
flowering shows significant correlation in positive with
50% flowering (0.603). Days to 50% flowering shows
positive significant correlation with biological yield/ plant
(0.295). Secondary branches/ plant showed significant
correlationin positivewith plant height (0.507) followed
by siliqua length (0.306) and number of seeds/ siliqua
(0.286). Plant height showspositive significant correlation
with number of seeds/siliqua(0.381). Siliquae/ plant shows
significant correlation with TW (0.661) followed by
biological yield (0.512). Siliqualength shows significant
positive correlation with number of seeds/ siliqua(0.360).
TW exhibited significant positive correlation with
biological yield/ plant (0.513). HI significant and positive
correlation with seed yield/ plant (0.664) (Table 2). These
resultsarein conformity with thefindings of Kumar et al.
(2016) and Rout et al. (2019) inwhich out of thirteentraits
HI shows highly significant and positive correl ation with
seed yield/ plant and siliquae/ plant.

Path analysis

Path analysis as a methodology holds strength because
it allows researchersto study direct and indirect effects
simultaneously with multipleindependent and dependent
variables (Valenzuela and Bachmann, 2017). When an
independent variable has a direct effect on a dependent
variable, itiscalled adirect effect. When an independent
variable influences a dependent variable through a
mediating variable, it is called an indirect effect (Baron
and Kenny, 1986).

Direct effect at phenotypiclevel

Analysisof direct effect at phenotypic level revea ed that
HI (1.357) revealed highest positive direct effect on seed
yield/ plant followed by biological yield/ plant (1.040),
primary branches plant (0.057), number of seeds/ plant
(0.036), days to first flowering (0.025) and secondary
branches/ plant (0.017). TW (-0.185) showshighly direct
negative effect on seed yield/ plant followed by siliquae/
plant (-0.066), days to maturity (-0.048), plant height (-
0.048), daysto 50% flowering (-0.045), siliqualength (-
0.045) at phenotypiclevel (Table3). Similar result notified
by Vermaet al. (2008) and Tripathi et al. (2020).

I ndir ect effect at phenotypiclevel

Theindirect effect at phenotypic level seed yield/ plant
revealed positive path coefficient for ten traits namely
days to first flowering (0.247), days to 50% flowering

(0.147), days to maturity (0.091), secondary branches/
plant (0.124), plant height (0.160), siliqualength (0.102),
TW (0.048), biological yield/ plant (0.080) and HI (0.664)
and negative path coefficient shown by three traits such
asprimary branches (-0.101), siliquae/ plant (-0.322) and
number of seeds/ siliqua (-0.264). Similar reported by
Rathod et al. (2013) in which highest indirect effect on
seed yield/ plant by HI.

Conclusion

PCV and GCV reported high for number of siliquag/ plant,
TW and HI. Moderate PCV and GCV observed in daysto
maturity and days to 50% flowering. High heritability
reported in broad sense along with high GA as percent
mean was observed in siliquag/ plant and biological yield/
plant. Observation recorded for phenotypic correlation
exhibited that, the seed yield/ plant had significant
positive correlation with HI. Path coefficient analysis of
different quantitative traits contributing towards seed
yield/ plant reveal ed high positive path coefficient in Hi
followed by biological yield/ plant and highly negative
path coefficient exhibited in test weight followed by
siliquae/ plant.
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