
61Journal of Oilseed Brassica, 2(2): 2011

Combining ability analysis for seed yield and its components over
environments in Indian mustard (Brassica juncea L.)

Alpa S. Parmar, S. N. Jaiminiand Bhagirath Ram*

Department of Plant Breeding and Genetics,
S.D. Agricultural University, Sardarkrushinagar- 385506 (Gujarat), India

*Corresponding author: bhagirathram_icar@yahoo.com
(Received: May 2011; Revised: June 2011; Accepted: July 2011)

Abstract

Combining ability was analyzed using a Line x tester of ten lines and five testers in Indian mustard [Brassica
juncea (L.) Czern & Coss]. Combining ability analysis, on pooled basis, revealed the importance of both
additive as well as non-additive genetic variances for control of various traits. However, the ratio of 2gca/
2sca revealed the preponderance of non-additive gene action for all the traits except for days to maturity
where the additive gene action was predominant. The parents, GM 3, RSK 28 and SKM 0149 were the good
general combiners, whereas, hybrids RH 819 x RSK 28, NDR 8501 x NUDH YJ-3 and SKM 0149 x RSK 28
were found to be best specific combiners for seed yield per plant and some of the yield contributing traits.
However, on the basis of per se performance and significant sca effects for seed yield per plant and some of
it’s important components, hybrids RH 819 x RSK 28, SKM 0149 x RSK 28 and NDR 8501 x NUDH YJ-3
were considered to be most promising for further exploitation in breeding programmes.
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Introduction

Rapeseed-mustard is the second important oilseed
crop of the country after soybean and plays a
significant role in the Indian oil economy by
contributing about 27% to the total oilseed
production. Indian mustard or raya or laha is cover-
ing more than 80% of the total rapeseed and mus-
tard area and contributes to production in same pro-
portion. It is because of its wider adaptability and
comparative tolerance to biotic and abiotic stresses
as compared to other Brassica species grown as
oilseeds (Yadava et al., 2010).  In order to incorpo-
rate desirable characters to maximize economic
yields, the knowledge of combining ability is useful
to get information on selection of parents and na-
ture of gene actions involved. Since, very little in-
formation is available on the inheritance of the yield
and yield component traits in this crop. Hence, the
present study has been carried out over
environments to obtain more precise estimates for
seed yield and related characters in Indian mustard.

Materials and methods

Ten female lines of Indian mustard viz. GM 1, GM
2, GM 3, CS 52, NDR 8501, DIR 337, RH 819,
SKM 0139, SKM 0125 and SKM 0149 were crossed
with five tester NUDH YJ-3, TM 40, EC 287711,
RSK 28 and ZEM 2 during rabi-2004-05. A set of
65 genotypes consisting of ten female lines, five
testers and their 50 resultant F

1
 crosses were

evaluated following randomized block design with
three replications in four different environments [E

1
:

Sardarkrushinagar 15.10.2005 normal sown, E
2
:

Sardarkrushinagar 16.11.2005 late sown, E
3
: Deesa

16.10.2005 normal sown and E
4
: Deesa 7.11.2005

late sown] during rabi 2005-06. Each plot consisted
of single row of five meter length. Row to row and
plant to plant distance were kept 45 cm and 15 cm,
respectively. All recommended agronomical
practices and plant protection measures were
adopted for raising the good crop. Observations were
recorded on five randomly selected plants in each
replication for every entry for all the characters
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except days to 50 percent flowering and days to
maturity where, the observations were recorded on
the plot basis. The mean of each plot was used for
statistical analysis. The data were first subjected to
the usual analysis followed for a randomized block
design for individual environment as suggested by
Panse and Sukhatme (1967). Line x tester analysis
was done environment-wise and also on pooled
basis Kempthorne (1957).

Results and discussion

The analysis of variance for combining ability
(table 1) revealed that mean squares due to females
were found to be significant for all the character in
individual environments and also on pooled basis
except 1000-seed weight in E

1
, E

2
, E

3
and E

4.

However, the ratio of 2gca/2sca indicated the
preponderance of non-additive type of gene action
for all the characters in individual environments as
well as pooled basis except for days to maturity,
seeds per siliqua in E

3
 and days to 50 percent

flowering in E
4
, where the additive type of gene

action was predominant.

The parents classified as good, average and poor
combiners on the basis of estimates of general
combining ability effects on pooled basis for various
characters are listed in Table 1 and 2. It was
observed that none of the parents was good general
combiner for all the characters. However, the
parents GM 1, GM 3, RSK 28  and SKM 0149 were
found to be good general combiners for seed yield
per plant; RH 819, SKM 0139, SKM 0125, SKM
0149, NUDH YJ-3, TM 40, EC 287711 and RSK
28 for days to 50 percent flowering; RH 819, SKM
0139, SKM 0125, SKM 0149 and TM 40 for days
to maturity; GM 2, GM 3, RSK 28 and ZEM 2 for
siliquae per plant;  GM 2, DIR 337 and RSK 28 for
seeds per siliqua; GM 1, GM 2, CS 52, NDR 8501,
NUDH YJ-3 and ZEM 2 for 1000-seed weight were
found to be good general combiners. In general, it is
evident from the data on pooled basis that the
parents which were good general combiners for seed
yield per plant, were also good general combiners
for some of it’s yield contributing traits like days to
50 percent flowering, days to maturity and siliquae
per plant. From the results, it is observed that the

use of parents, GM 3, RSK 28 and SKM 0149 in
future breeding programme would be more useful
for augmenting genes for high seed yield as they
were found to be good general combiners for seed
yield per plant and some of the important yield
components, It was interesting to note that all these
parental lines exhibited superior per se performance
for seed yield per plant and involvement of these
parents had resulted into hybrids expressing useful
heterosis for various characters. These results
pointed out that selection of parents for
hybridization programme based on per se
performance may be reliable and such parents
generally turn out to be good combiners as well.
The results obtained in the present study are in
conformity with Singh et al. (2000), Rao et al.
(2001), Singh et al. (2002),  Singh et al. (2003),
Solanki et al. (2009), Srivastava et al. (2009), and
Tripathy and Lenka (2010).

The variance due to sca was greater than gca, which
indicated the preponderance of non-additive gene
action for plant height, primary and secondary
branches, mature pods, immature pods and pod yield
per plant (Mothilal et al., 2007). The parents viz.,
CO3, TNAU 325, TNAU 387 and M13 can be
considered as superior parents in the present study
as they recorded high per se with positive
significance gca effect for seed yield per plant.
Among the 36 hybrids, evaluated, crosses viz., CO3
X M13, TNAU 387X M13, CO3 X ICGV 93260,
TNAU 325 X M13 and CO2X GG2 were
considered as superior hybrids as they observed high
per se and non- significant sca effect for seed yield
per plant. These superior crosses involved parents
with significant positive gca effects which in turn
suggested the possible role of additive gene action
in these crosses.

The  best three hybrids on the  basis of per se
performance viz., RH  819 x  RSK 28 (good x good),
SKM  0149 x RSK 28 (good x good)  and  NDR
8501 x  NUDH YJ-3 (good x average) had
significant desired sca effects, significant heterotic
response over mid and better parent for seed yield
per plants. High yielding hybrids also possessed
desirable sca effects, high heterosis as well as high
per se performance for some of it’s important yield
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contributing characters. This appeared appropriate
as yield being a complex character depends on
number of traits. Considering the per se performance
of hybrid   SKM 0149 x RSK 28 was found to be
superior for   days to 50 percent flowering (table 1).
Significant positive sca effects for seed yield and its
important yield component traits have also been
reported by  Bhateria et  al., (1995); Patel et  al.,
(1996); Varshney and  Rao, (1997); Singh et al ,
(2000); Rao and Gulati, (2001); Singh et al., (2002);
Singh et al., (2003), Srivastava et al., (2009), and
Tripathy and Lenka (2010).

The information regarding  three best  performing
parents, best general combiners, best performing
hybrids alongwith  their  per cent heterosis  over
mid parent as well as better parent and sca  effects
for different traits based on pooled analysis (table 1
and 2) revealed that parents with  good per se
performance  were in general, good combiners.
However, good general combiners may not
necessarily always produce good specific
combinations for different traits. In many cases, it
was observed that at least one good general
combining parent was involved in heterotic hybrids
having desirable sca effects. This was true for most
of the traits studied. This suggested that
information on gca effects of the parents should be
considered alongwith sca effect and per se
performance of hybrid for predicting the value of
any hybrid. It is desirable to search out parental lines
with high gca effects and low sensitivity to
environmental variation in a crop improvement
programme with respect to combining ability effects.

It is clear from the above discussion that hybrids
RH 819 x RSK 28, SKM 0149 x RSK 28 and NDR
8501 x NUDH YJ-3 having high mean values and
desirable sca effects for seed yield per plant and
some of its components traits could be exploited in
practical plant breeding. It is also cleared that high
magnitude of non-additive type of gene action for
seed yield per plant and some of its important
component traits observed in the present study
favours hybrid breeding programme. The
evaluation of hybrid has suggested that a
substantial degree of heterosis was available in some

crosses in respect of seed yield and majority of its
component traits. Looking to the significance of both
GCA and SCA variances for all the characters in
the present materials, it is also suggested that
reciprocal recurrent selection should be employed
so that additive as well as non-additive gene action
could be exploited simultaneously for further
improvement in Indian mustard.
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