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Abstract
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To determine combining ability and heterosis analysis for seed yield and yield components, eight genotypes of Indian
mustard (Brassica junceaL.) were crossed using aline X tester design. A randomised block design with threereplicates
was used after fifteen crossings, and their parents were assessed in the field. None of the cross combinations displayed
both positive and negative significant SCA effectsfor seed yield/plant, whilethe GCA impactsof the parents, | C-571655,
demonstrated positive significant effects for the mgjority of the characteristics. Each trait in the crosses underwent a
distinct analysis of variance, and the hybrids exhibited significant heterosis. According to estimations of heterosis and
per se performance, the most promising crossfor seed yield/plant was | C-508692 x A shirwad, which wasfollowed by | C-
424414 x Ashirwad, | C-571655 x CS54, and | C-571655 x Ashirwad.
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I ntroduction

Indian mustard isanaturally occurring amphidiploid (2n
=36) of Brassicarapa (2n=20) and Brassicanigra(2n=
16), whichisfollowed by asmilar chromasomemultiplying
gene (Shrimali et al., 2016). After soybean, mustardisthe
second most important oilseed crops in the world
(Anonymous, 2015). Mustard seed contains 40-42% oil
content with a high nutritive value as compared to other
edible oils because it has lowest amount of harmful
saturated fatty acids and adegquate amount of linoleic
and linolenic acid which are necessary fatty acids (Porter
and Crompton, 2008) and contributes for 32% of total
edible oil. Heterosis is the best method for enhancing
crop variety. When compared to similar inbred species,
cross-bred organismstypically exhibit greater size, vigour,
fruitfulness, resistance to pests and diseases, or climatic
vigour (Shull, 1952; Jinks and Jones, 1958). Combining
ability analysis system isthe sole effective or significant
tool for this aim, as opposed to evaluating the value of
parental lines to develop superior hybrids and valuable
recombinants (Singh et al ., 2013). According to Nasrin et
al. (2011), GCA effect was significant for plant height,
days to 50% flowering and 1000-seed weight. With the
exception of daysto flowering and the quantity of seeds
per siliquae, daysto maturity and considerable SCA were
also found for the entire trait. This study compares the
relative significance of GCA and SCA variance and
heterosis for yield and its contributing traits. According
to Singh and Sharma(2017), the GCA and SCA combining

ability variance in Indian mustard were extremely
significant for practically all of the characters, with
emphasis on the high GCA for 1000 seed weight and oil
content and the high SCA for seed yield and il content. It
has been extensively used to assess the performance of
genotypes in hybrid combinations in agricultural plants
using the line x tester mating design to determine the
quantity and nature of gene action (Kempthorne, 1957).
Most of the yield effect of GCA and the mgjority of the
yield components are present in the combined ability
evaluated; demonstrating the presence of additive gene
action (Wos et al., 1999). It is advantageous to cluster
parental material with substantia heterosisin order to get
genetic characteristics and yield when developing or
producing new cultivars. It is important or necessary to
know the ideal parental combinations that can exhibit a
high degree of heterosis response (Kumar et al., 2019).
Effective selection requires knowledge of several
characteristics, including heritability in a broad sense,
phenotypic and genotypic coefficients of variation, and
genetic advance asapercentage of mean (Lodhi, 2014). To
achieve huge increases in output and productivity,
heterosis breeding may be apractical solution. Sincethen,
the commercia exploitation of heterosis in a variety of
agricultural specieshasledtoasignificantincreaseinyied
levels. If theheterosisispartialy and economically feasible,
it can help to obtain high yield levels, which will increase
the output of ail in mustard. The magnitude of heterosis,
specifically for yield, isof the paramount importance.



Materialsand Methods

Theexperimental material consisted of fivelines, viz, IC
571655, |C 424414, 1C 311734, 1C 598692, IC 447111 and
threetestersviz., Ashirwad, Geeta, CS 54 were collected
from the National Bureau of Plant Genetic Resources,
New Delhi and Indian Institute of Rapeseed Mustard
Research, Bharatpur (Rajasthan). The experiments
conducted at Experimental Farm, Mata Gujri College,
Fatehgarh Sahib. It is situated at an atitude of 246 km
above mean sealeve at 30"27' and 30"46’ North latitude
and 76"04' and 76"38' East with annual precipitationrateis
around 770 mm and soil is sandy loam. SBH-118 hybrid
variety isused asastandard check. The competitive plants
were selected randomly from each plot ineach replication
for recording the observationsfor al the characters. During
the Rabi season of theyears 202122 and 2022-23, dl eight
parentswere crossed inaline x tester mating design asper
the method suggested by Kempthorne (1957). The seeds
were collected separately at maturity from all the crosses
and stored for the next season. In the next season, the
seeds collected from crosses along with parentswere sown
in the field under randomized block design (RBD) with
threereplications. Thedatawererecorded on different traits
including daysto first flowering, days to 50% flowering,
number of primary branches per plant, number of secondary
branches per plant, plant height (cm), number of siliquae
per plant, siliquaelength (cm), number of seedsper siliquae,
days to maturity, biologica yield per plant (g), harvest
index (%) and seed yield per plant (g). The recorded data
were subjected to analysis of variance to determine the
genotypic difference for selected parameters.

Results and Discussion
Analysisof variancefor combining ability

The analysis of variance for 8 parents (1C-571655, I1C-
424414,1C-311734,1C-598692, 1C-447111, Ashirwad, Geeta,
CS-54) and their 15 crosses was done for twelve yield
and yield charactersin the winter season of 2022-2023.
The source of variation showed positive significance for
al theyieldtraits.

General combining ability (GCA) and specific
combiningability (SCA) analysis

Theresultsof GCA effectsaregiveninTable 1. The GCA
effectsallowed concluding that the experimental material
lacked good general combiners for number of siliquae/
plant, siliquae length and number of seeds/siliquae. The
parents IC 571655, 1C 424414 and Ashirwad showed
positive GCA effects for seed yield and IC 311734, IC
447111 and I C 508692 showed negative significant GCA
effect. The similar findings were reported by Teklewold
and Becker, (2005). The results of specific combining
ability (SCA) effectsare presented in Table 2. The cross
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Table 1: Estimates of General combiningAbility (GCA) effectsfor yield and yield traitsin Brassicajuncea L.
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exhibited significant negative useful heterosis standard
check for thistrait. Thesefindingsarein accordance with
the Patel et al. (2010) and Meenaet al. (2014). In case of
number of secondary branches per plant, four cross
combinationsranging from 30.75 (IC-571655 x Geeta) to
40.56 1C-447111 x Geeta showed significant positive
heterosiswhile none of the cross combinations exhibited
significant negative useful heterosis over better parent.
Two crosscombinationsnamely from 31.64 (1C-447111 x
CS54) t0 31.91 (1C-571655 x Geeta) showed significant
positive heterosis over standard check. The similar
findings were reported by Aher et al. (2009). Similarly,
twelve cross combinationsranging from 14.49 (1C-571655
x Geeta) t0 28.27 (1C-311734 x CS 54) showed significant
positive useful over commercia check while none of the
cross combinations showed significant negative useful
heterosis for plant height. These findings were reported
by Meenaet al. (2014). For number of siliquae per plant,
three crosses showed significant positive useful heterosis
ranged 55.11 (1C-508692 x CS54) to 61.00(IC-311734x CS
54). The present studies are in accordance with reports
of Akabari et al. (2017). For siliqua length, one cross
showed significant positive heterosisnamely 1C-447111
x CS54 (48.89) over better parent. Three crosses showed
sgnificant positive useful heterosisranging from44.19(1C-
424414 x Ashirwad) to 54.51 (1C-424414 x Geeta) over
standard check. Present study is similar to the findings
of Kumar et al. (2013).

For number of seeds per siliquae, one cross showed
significant positive useful heterosisnamely 1C-447111 x
CS54(19.90). One cross combination showed significant
positive useful heterosis 19.93 (1C-571655 x CS 54) over
standard check. Theresults of thisstudy arein agreement
with Mahto and Haider (2004). For biological yield per
plant, seven crosses ranging from 17.60 (IC-447111 x
Ashirwad) to 26.30 (IC-424414 x Geeta) showed Significant
positive heterosis while one cross namely 1C-571655 x
Geeta (-59.99) was found to be significant negative
heterosis over better parent. Eleven crosses showed
significant positive useful heterosis namely from 52.96
(1C-571655 x Geeta) t0 358.76 (IC-571655x CS54) standard
check. Similar findings have been reported by Gupta et
al. (2010). For seed yield per plant, five crosses showed
significant positive heterosis ranging from 22.36 (I1C-
571655 x Geeta) to 42.57 (1C-508692 x Ashirwad) heterosis
for this trait. Nine crosses showed significant positive
heterosisnamely from 100.13 (1C-311734 x Ashirwad) to
335.47 (1C-571655 x CS54) over standard check. These
findings are in accordance with the results reported by
Tripathi et al. (2016) and Bharti et al. (2018). For harvest
index, none of the cross showed significant positive
heterosis for harvest index while one cross showed

significant negative heterosisnamely -33.82 (1C-508692 x
CS 54) over better parent. Three crosses showed
significant positive heterosis ranging from 46.13 (I1C-
447111 x Geeta) to 54.76 (1C-447111 x Ashirwad) over
standard check. The similar findings were reported by
Mahto and Haider (2004) and Dholu et al. (2014).

Conclusion

GCA effects revealed that the IC-571655 having
significant and positive GCA effectswasfound to bethe
best combiner for most of the yield contributing traits,
whileonthebasisof SCA, IC-571655x CS54 wasrecorded
best specific combination for most of the yield
contributing traits viz.,, biological yield/plant, days to
maturity, daysto first flowering and number of primary
branches/plant. It may conclude that 1C-571655 is good
general combinersand I C-571655 x CS 54 isabest cross
combination for higher yield. On the basis of per se
performance and estimates of heterosis, the | C-508692 x
Ashirwad found to be most promising crossfollowed by
1C-424414 x Ashirwad, |C-571655x CS54 and | C-571655 x
Ashirwad for seed yield/plant, hence could be evaluated
further to exploit the heterosis and utilized in future
breeding programmes to obtain desirable and superior
genotypes.
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