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Abstract

Indian mustard isanimportant oilseed crop; improving itsyield and productivity primarily dependson adeep understanding
of the genetic variation and heritability of its yield-contributing traits. In order to assess this, an experiment was
conducted using forty Indian mustard genotypes for thirteen quantitative traits at Agricultural Research Station,
Ummedganj, Kotaduring Rabi 2022-23. The experiment laid in Randomized Block Designwith threereplications. Significant
variation was observed among genotypes for al traits. Secondary branches per plant showed the highest PCV, while
biological yield, harvest index, 1000-seed weight and primary branches exhibited moderate GCV and PCV. Number of
siliquae per plant and seed yield per plant expressed moderate PCV. Minimal differences between GCV and PCV for 1000-
seed weight, days to maturity, oil content and days to 50% flowering indicated strong genetic control. Traits such as
1000-seed weight, secondary branches, harvest index and biological yield which exhibited high heritability coupled with
high genetic advance as percent of mean wereidentified as promising targetsfor improvement through simple selection.
Thegenotypesviz., RKM 544, RKM 513, RKM 562, RKM 593 and RKM 530 were found best five genotypes based on
their mean performance for seed yield per plant. Additionally, they performed better in terms of other attributes like
number of siliquae per plant, number of secondary branches per plant and harvest index. Therefore, these genotypes
have the potential to play asignificant role in future endeavours aimed at improving crop productivity, particularly in
Indian mustard breeding programmes.
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Introduction occupied nearly 9.43 million hectares, with aproduction

of around 13.77 million tonnes, with an average

Rapeseed-mustard, comprising oleiferous Brassica
species, isan important oilseed group in Indiaand ranks
second after soybean in production. Among the four
oilseed Brassica species, Brassica juncea dominates
cultivation and contributes about 80% of the total
rapeseed-mustard output in the country (Yadava et al.,
2011). Mustard seeds contain approximately 38-43% oil,
which is considered healthy cooking oil due to its low
saturated fat content and the presence of essential fatty
acids such as linoleic and linolenic acids (Patel et al.,
2012). InIndia, rapeseed—mustard hasemerged asamajor
commercia oilseed crop, according to the Ministry of
Agriculture & Farmers Welfare’s Third Advance
Estimates of Agricultural Production 2026, the crop

productivity of approximately 1461 kg/ha. However, the
crop’s performance varieswidely acrossregions, asit is
largely grown under rainfed or resource-poor conditions
and often lacks access to improved, stress-resilient
cultivars. Asaresult, despite its strong production base,
Indiaremains heavily dependent on imports to meet its
edible oil needs, sourcing nearly 57% of itsrequirement
from international markets, which places it among the
world’smajor edible oil importers(Jat et al., 2019).

Genetic improvement remains akey strategy to address
this productivity gap. The presence of sufficient genetic
variability inyield and related traitsis a prerequisite for
effective crop improvement, as it determines the scope
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for selection and parent choice in breeding programmes
(Sharmaet al., 2025). In Indian mustard, the eval uation of
variability through parameters such as genotypic and
phenotypic coefficients of variation, along with
heritability and genetic advance, offers a reliable
understanding of theinheritance pattern of economically
important traits(Meenaet al., 2017). Sinceseedyieldisa
complex trait governed by multiple genes and strongly
affected by environmental conditions, indirect selection
through its component traits becomes essential.
Heritability estimates indicate the extent to which
observed variation is genetically controlled, whereas
genetic advance as a percentage of the mean providesan
estimate of the expected improvement from selection and
highlights the role of additive gene effects (Rathore et
al., 2023). Thus, the present study was undertaken to
evaluate genetic variability, heritability and genetic
advancefor yield andyield-related traitsin Indian mustard,
with the objective of identifying superior genotypesand
enhancing selection efficiency for yield improvement.

Materialsand Methods

The forty Indian mustard genotypes were evaluated
during the Rabi season of 2022-23 at the Agricultural
Research Station, Ummedganj, Kota, Rajasthan. The
experiment was laid out in a Randomized Block Design
with threereplications. Each genotypewasgrowninthree
rowsof 4 mlength, maintaining 30 cm row spacing and 10
cm plant spacing. Standard agronomic practices and
required plant protection measures were uniformly
followed throughout the crop period. Observations on
plant height (cm), number of primary and secondary
branches per plant, number of siliquae per plant, length
of siliqua (cm), number of seeds per siliqua and 1000-
seed weight (g) wererecorded from fiverandomly selected
plants per plot, whereas biological yield per plant (g),
seed yield per plant (g) and harvest index (%) were
estimated using the mean of ten plants. Days to 50%
flowering, days to maturity and oil content (%) were
recorded on a plot basis. Analysis of variance was
performed following Panse and Sukhatme (1985),
genotypic and phenotypic coefficients of variation were
estimated as per Burton (1952), broad-sense heritability
and genetic advance were calculated according to Allard
(1960) and Johnson et al. (1955), respectively. GCV and
PCV werefurther classified into three distinct categories
as described by Shivasubramanian and Menon (1973).
Heritability and genetic advance as % mean were also
categorized into three classes as suggested by Robinson
et al. (1949) and Johnson et al. (1955), respectively.
Statistical analysis was carried out using Indostat
software (version 8.2).

Resultsand Discussion
Analysisof variance

Analysis of variance showed highly significant
differencesfor al thirteen traits as presented in Table 1,
demonstrating presence of substantial genetic variability
withinthe eval uated germplasm lines. Similar noteworthy
variability for yield and its contributing traits have been
also reported by Devi (2018), Singh et al. (2018),
Chaurasiyaet al. (2019), Rout et al. (2019), Akoju et al.
(2020), Patel et al. (2021) and Nishad et al. (2022).

M ean performanceof yield and itscontribut-
ingtraits

Themean performance of forty Indian mustard genotypes
for al the studied traits is shown in Table 2. The mean
value of days to 50% flowering and days to maturity
were46.28 daysand 127.68 days, respectively. RKM 564,
RKM 526, RKM 530 and PusaMahak were early maturing
genotypesinthisstudy. Plant height showed considerable
variation, with RKM 571 being the shortest height
genotype. Theaverage number of primary and secondary
branches per plant was 4.48 and 7.41, respectively, with
RKM 513 exhibiting the highest branching ability. The
number of siliquae per plant ranged widely from 185.30to
263.57 with an average 206.64 and RH 725 recorded the
highest values. Length of siliqua and number of seeds
per siliqua also varied significantly, with RKM 593
performing best for both traits. The 1000-seed weight
ranged from 3.77 to 7.14 g, with RKM 593 recording the
highest value. Biological yield per plant ranged from 43.45
to 81.34 g with amean 57.73 g and IC-597910 showed
superior performance. Harvest index varied from 14.48%
t028.24% and oil content from 37.76 10 41.55%, with RKM
594 exhibiting the highest value for both the traits.
Graphical representation of all the genotypesonthebasis
of seedyield per plantisshowninfigure 1. Seed yield per
plant varied from 9.90gto 15.61 g, with RKM 544 recording
thehighest yield, followed by RKM 513, RKM 562, RKM
593, RKM 530 and RH 725. So, result exhibited alarge
variation for phenological, morphological, yield and
quality traits, indicating substantial scope for selection.
These findings are in agreement with earlier reports by
Meenaetal. (2017), Rout et al. (2019), Nishad et al. (2022)
and Kumar et al. (2023).

Estimation of geneticvariability parameters

The coefficient of variation, heritability in broad sense
and genetic advance as percentage of mean was
performed for all the thirteen characters, with the result
presented in Table 3. The estimates of PCV were
consistently higher than GCV acrossall thetraitsstudied.
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Secondary branches per plant exhibited the highest PCV,
while 1000-seed weight, harvest index, number of primary
branches per plant and biological yield per plant showed
moderate PCV and GCV. Number of siliquae per plant and
seedyield per plant expressed moderate PCV. Theseresults
arein close agreement with earlier reportsby Vermaet al.
(2016), Yadav et al. (2017), Mauryaet al. (2018), Rout et
al. (2019), Swetha et al. (2019), Pandey et al. (2020),
Nishad et al. (2022) and Kumar et al. (2023). Low PCV
and GCV were observed for number of seeds per siliqua,
plant height, daysto 50% flowering, oil content, daysto
maturity and length of siliqua, indicatinglimited variability
for thesetraits. Similar resultsfor length of siliquaearlier
reported by Rout et al. (2019) and Lakraet al. (2020). A
relatively wide difference between PCV and GCV was
recorded for biological yield per plant, seed yield per
plant, number of primary branches per plant and length
of siliqua, suggesting a strong environmental influence
on their expression. In contrast, 1000-seed weight, days
to maturity, oil content, days to 50% flowering, number
of seedsper siliqua, plant height and number of secondary
branches per plant showed narrow differences between
PCV and GCV, indicating predominance of genetic control
and greater reliability for selection.

Heritability and genetic advance as percentage of mean
varied from 47.49 to 98.22% and 3.41 to 38.66%,
respectively. Most of the characters showed high
heritability in thisstudy except length of siliqua, number
of primary branches per plant and seed yield per plant
having moderate heritability. Thisresultisagreement with
earlier reports by Maurya et al. (2018), Narayan et al.
(2022) and Choudhary et al. (2023). High heritability
coupled with high genetic advance was observed for 1000-
seed weight, number of secondary branches per plant,
harvest index and biological yield per plant, indicating
predominance of additive gene action and effectiveness
of direct selection. Similar result for most of the traits
reported by Mohan et al. (2017), Maurya et al. (2018),
Ray et al. (2019), Rout et al. (2019), Mandal et al. (2022),
Mishra et al. (2022) and Choudhary et al. (2023). High
heritability with moderate genetic advance wasrecorded
for daysto 50% flowering, number of seeds per siliqua,
plant height and number of siliquae per plant, suggesting
involvement of both additive and non-additive gene
action. Similar findings for number of seeds per siliqua
and number of siliquae per plant were also recorded by
Tiwari et al. (2017), Mauryaet al. (2018), Mandal et al.
(2022) and Mishraet al. (2022). Oil content and daysto
maturity showed high heritability but low genetic
advance, indicating non-additive gene action and
suitability for heterosis breeding. Moderate heritability
accompanied with moderate genetic advance was
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Table 3: Estimates of coefficient of variation, heritability and genetic advance as % of mean for thirteen charactersin

Indian mustard

Characters coY 20 Heritability % Genetic  Genetic Advance as
(%) (%) (broad sense) Advance % of Mean
Daysto 50% flowering 544 567 R24 493 10.77
Daysto maturity 179 193 8558 435 34
Plant height (cm) 723 7.79 86.13 2361 1383
No. of primary branches per plant 10.72 1417 5719 0.75 16.70
No. of sec. branches per plant 19.60 2046 9170 286 33.66
No. of siliquae per plant 8H 1008 7861 R73 16.32
Length of siliqua(cm) 598 790 5725 053 932
No. of seeds per siliqua 874 921 90.09 228 17.09
1000-seed weight (g) 1412 1424 B2 140 2882
Biological yield per plant (g) 1387 17.79 60.81 1286 228
Harvest index (%) 13.16 1442 8329 5.66 24.74
Oil content (%) 214 231 8560 163 407
Seed yield per plant (g) 839 1218 4749 155 1191
- References
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Fig. 1: Graphlcal representation of genera performance of
all the genotypes on the basis of seed yield per plant (g)

observed for number of primary branches per plant and
seed yield per plant, align with previous studies by
Akabari and Niranjana (2015) and Singh et al. (2018).

Concluson

Statistical analysisrevealed significant variation among
all genotypesfor thethirteen traits, indicating substantial
genetic diversity and potential for selecting superior lines
for genetic improvement in Indian mustard. Among the
traits, secondary branches per plant showed the highest
PCV, while biological yield, harvest index, 1000-seed
weight and primary branches exhibited moderate GCV
and PCV. Most of thetraits had high heritability, except
length of siliqua, primary branches and seed yield. High
heritability combined with high genetic advance exhibited
by 1000-seed wei ght, secondary branches, harvest index
and biological yield suggests additive gene action
suitablefor improvement through simple selection. RKM
544, RKM 513, RKM 562, RKM 593 and RKM 530
performed better for seed yield anditscontributing traits,
making them highly promising candidatesfor improving
future Indian mustard crops.
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