
40 Journal of Oilseed Brassica, 16(1) January, 2025Journal of Oilseed Brassica, 16(1) : 40-45, January, 2025

Line x tester analysis for combining ability in Indian mustard
[Brassica juncea (L.) Czern & Coss]

Ramesh Kumar1*, PKP Meena2, Ruchi Bishnoi3 and Kamal Kumar Sharma4

1,3,4Department of Genetics and Plant Breeding, College  of Agriculture,
Ummedganj-Kota Agriculture University, Kota, Rajasthan, India

2Department of Genetics and Plant Breeding, ARS, Ummedganj-Kota, Agriculture University, Kota, Rajasthan, India
*Corresponding author : yramesh617@gmail.com

(Received: 16 November 2024; Revised: 20 December 2024; Accepted: 28 December 2024)
https://doi.org/10.56093/JOB.v16i1.5

Abstract

Line × tester analysis was carried out to estimate combining ability of 36 hybrids developed by crossing 9 lines with 4
testers of Indian mustard. Estimates of GCA effects indicated that Kranti, RH-749, Pusa Mustard-30 and Pusa Mahak and
Tester, PM-27 were good general combiner. Significant SCA effects for seed yield per plant and other attributing traits in
desirable direction were recorded in a series of hybrids and a close association between SCA effects and heterosis was
observed amongst the best hybrids identified on the basis of SCA effects. The three hybrids; PM- 30 x CS 54, NRCHB
101 x PM 27, RH 749 x JM 1, IC-597889 x JM-1 and RH-30 x CS-54 exhibited highly significant SCA effects and higher per
se performance for seed yield and important traits. The high yielding cross combinations can be further exploited for
improving the seed yield by development superior genotypes.

Keywords : General combining ability, Indian mustard, line x tester, specific combining ability

Introduction

Brassica juncea L. is an important oilseed crop plays a
crucial role in edible oil economy of India and occupies
premier position in Indian agriculture. It is major rabi
oilseed crop of the Indian subcontinent occupies more
than 80% of the total rapeseed-mustard cultivated area.
Contributes nearly 27% of edible oil pool in India and
accounts for more than 13% of the global edible oil
production (Meena et al., 2014 and Pratap et al., 2014).
Improving the genetic potential of crop for increasing
yield with quality characters should be over emphasized.
line × tester analysis which involves ‘l’ line and ‘t’ tester
is an extension of the analysis of two factorial experiment
developed by Kempthorne (1957), which provides a
reliable information on the general and specific combining
ability effects of parents and their hybrid combinations
are used to generate the information. Information on
combining ability provides guidelines to the plant breeder
in selecting the elite parents and desirable cross
combinations to be used in the formulation of systematic
breeding programme.

Materials and Methods

The experiment was carried out at Agricultural Research
Station, Ummedganj, Kota, Agriculture University, Kota
during 2021-22 and 2022-23. The experimental material
consisted of 36 F

1
 s of Indian mustard (Brassica juncea

L.) involving 9 lines namely RH-749, DRMRIJ-31, NRCHB
101, Kranti, Pusa Mustard-30,  PusaMahak, PusaTaraka,

RH 30, IC-597889 and four testers viz., Pusa Mustard-27,
JM-1, CS-54 and EJ-20 were crossed in line × tester design
during 2021–22. The aim of the present study was to
evaluate GCA and SCA of high yielding varieties and
breeding lines. The crosses along with their parents were
planted in randomized complete block design with three
replications during rabi 2022-23. The treatments were
raised in rows of 4m length with a distance of 30cm
between rows and 10cm between plants. The
recommended package and practices were followed
during the crop period.

Observations were recorded on thirteen quantitative
traits, viz., days to 50% flowering, days to maturity, plant
height (cm), number of primary branches per plant, number
of secondary branches per plant, number of siliquae per
plant, siliqua length (cm), number of seeds per siliqua,
1000-seed weight (g), biological yield per plant (g), seed
yield per plant (g), harvest index (%) and oil content (%).
Observations on days to 50% flowering and maturity were
recorded on per plot basis and the observations on
remaining traits were recorded on randomly selected five
competitive plants in each replication. The combining
ability analysis was carried out as per the method of
Kempthorne (1957).

Results and Discussion

Analysis of variance for combining ability are presented
in table 1. The components of variance attributable to
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lines and testers were used as a measure of general
combining ability effects and the variance due to
interaction between lines and testers was used as a
measure of specific combining ability effects. The analysis
of variance for combining ability that significant mean
sum of squares due to crosses for all the traits indicated
difference among crosses for traits under study. The mean
sum of squares due to line x tester interaction was also
found significant for all the traits except for plant height
under study.  Akabari et al., (2017), Malviya et al., (2019)
and Choudhary et al., (2020) also reported significant
mean square due to lines, testers and line × tester for
seed yield and it’s contributing characters.

General combining ability

A perusal of general combining ability (gca) effects of
parents indicated that none of the parent was found to
be good general combiner for all the traits (table 2).
However, one of the line Kranti was found to be a good
general combiner for seven characters viz.,  plant height,
number of siliquae per plant, length of siliqua, no. of seed
per siliqua, 1000- seed weight, biological yield per plant
and seed yield per plant by exhibiting desirable significant
positive gca effect.

Line  RH-749 (for days to 50% flowering, days to maturity,
number of secondary branches per plant, length of silique,
no. of seed per siliqua and seed yield per plant) and Pusa
Mustard-30 were observed to be good general combiners
for four characters viz., no. of primary branches per plant,
length of siliqua , 1000-seed weight and harvest index;
line Pusa Mahak were observed to be good general
combiners for four characters viz., days to 50% flowering,
no. of secondary branches per plant, no. of silique per
pant and oil content. Tester, PM-27 exhibited significant
desirable GCA effects for days to 50% flowering, no. of
silique per plant, no. of seed per siliqua, 1000- seed weight,
biological yield per plant and seed yield per plant.It can
be concluded that parent Kranti, RH-749, Pusa Mustard-
30 and Pusa Mahak and Tester, PM-27 possess desirable
alleles for most of the characters. Hence, these parents
could be used in future breeding programme for
improvement of respective characters.Similar results also
found by Kaur et al., (2019), Choudhary et al., (2020) and
Kaur et al., (2020).

Specific combining ability

None of the cross combination was found to be a common
combiner for all the characters under study (table 3). Cross
combination IC-597889 X EJ 20 showed highly significant
desirable negative specific combining ability (sca) effects
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Table 3 : Estimates of sca effects of top three combinations for thirteen characters in Indian mustard

Cross combination Specific combining ability effects General combining ability effect of parents

Days to 50% flowering
IC-597889 X EJ 20 -3.25** P x P
P. Mahak X CS 54 -2.89** G x A
RH- 30 X PM-27 -2.73** P x G
Days to maturity
P. Tarak X EJ 20 -2.73** P x G
NRCHB 101 X PM 27 -1.81** A x P
PM- 30 X PM-27 1.80** P x P
Plant height
IC-597889 X EJ 20 12.98** A x P
NRCHB 101 X CS 54 9.53* P x A
DRMRIJ-31 X EJ 20 7.32 P x P
No. of primary branches per plant
PM- 30 X PM-27 1.26** G x A
Kranti X EJ 20 1.05** P x P
P. Mahak X PM-27 0.70** A x A
Number of secondary branches per plant
PM-30 X PM-27 2.58** P x A
NRCHB-101 X CS-54 2.11** P x P
Kranti X EJ-20 1.75** A x G
Number of siliqua per plant
NRCHB 101 X CS 54 35.15** P x P
DRMRIJ31 X CS 54 33.38** P x P
PM- 30 X PM-27 33.18** A x G
Length of siliqua
IC-597889 X EJ 20 0.47** P x P
RH 749 X CS 54 0.42** G x A
DRMRIJ-31 X JM 1 0.33** A x P
Number of seed per siliqua
NRCHB 101 X EJ 20 1.01** P x A
P. Tarak X PM-27 0.65** G x G
IC-597889 X CS 54 0.62** A x P
1000-seed weight
IC-597889 X PM-27 0.80** P x G
P. Mahak X JM 1 0.57** P x G
P. Tarak X PM-27 0.49** P x G
Biological yield per plant
Kranti X EJ 20 16.79** G x P
RH- 30 X CS 54 13.41** P x P
DRMRIJ-31 X JM 1 12.76** G x A
Seed yield per plant
PM- 30 X CS 54 2.40** P x P
NRCHB 101 X PM 27 1.99** A x G
RH 749 X JM 1 1.67** G x A
Harvest index
P. Tarak X PM-27 3.21** P x P
IC-597889 X JM 1 3.03** A x A
Kranti X JM 1 2.79** P x A
Oil content
RH- 30 X JM 1 0.72** P x A
PM- 30 X CS 54 0.69** P x G
P. Tarak X JM 1 0.68** G x A

* and ** represent level of significance at 5 and 1%, respectively
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for days to 50% flowering and cross combination P. Tarak
X EJ 20 exhibited highly significant negative sca effect
for days to maturity. These cross combinations can be
exploited to isolate early maturing genotype in later
generations. Cross combination NRCHB-101 x CS-54 was
good specific combiner for plant height, number of
secondary branches per plant and no. of siliquae per
plant. Cross combination Pusa Mustard-30 x Pusa
Mastard-27 was proved to be a good specific combiner
for no. of primary branches per plant, no. of secondary
branches per plant and number of siliquae per plant. Cross
combination PM- 30 x CS 54, NRCHB 101 x  PM 27, RH
749 x JM 1, IC-597889 x JM-1 and RH-30 x CS-54 showed
significant positive sca effects for seed yield (table-4).

It was observed for most of the characters that there was
close association between mean performance and gca
effects of the parents. However, combinations having
high mean did not exhibit high sca effects for all the
characters suggested that only good general combiner
on the basis of mean performance may be reliable but not
good specific combiner. Parents involved in these crosses
were P x P, A x G, G x A, P x A and P x P combiners. The
cross combinations involving either both or one parent
with high gca effect indicated additive gene action in
controlling the expression of respective trait. These cross
combinations would give rise to transgressivesegregants
in later generations. While cross combinations involving
P x P combiners reflected non-additive gene action, which
is nonfixable in nature and could be exploited only
through heterosis breeding for further improvement of
the respective trait. Similar findings were reported by
earlier workers Mall et al., (2010), Parmaret al., (2011),
Verma et al., (2011) and Kumar et al., (2021).
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