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Combining ability analysis for quantitative and qualitative traits
In Rabi season maize (Zea mays L.)

B M.S. CHANDEL AND M.K. SINGH

SUMMARY

The experiment was conducted in 2009-10 in complete Randomized Block Design with three replications at Oil seeds Research farm
C.S.A. University of Agirucultural and Technology, Kanpur. The combining ability analysis from ten parent diallel crosses in maize
(Zea mays L.) Showed highly significant GCA and SCA effect for important yield and quality trait except number of grain row per cob
in SCA effect .This signifies the important of both additive and non- additive gene effects in controlling the inheritance of traits. The
GCA /SCA ratio revealed that both additive and non-additive gene effects are parent in the experimental material for the trait under
study. Parent I-78, 1-65, Azad Uttam-1 and Azad Uttam were identified as best general combiner for grain yields per plant. Out of 45
crosses, 20 crosses in F and 17 crosses in F, exhibited significant and desirable SCA effects for grain yield per plant. Crosses
combination I-65xAU-1 and 1-65 x AU were found good specific desirable combiners in both the generation
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aize (Zea mays L.) is one of the major cereal crops

M providing raw material for the food industry and
animal feed (Unaye t al., 2004). Grain yield is the

most important trait in maize, while starch content in grain is
becoming very attractive because of value-added food/feed
production, as well as biofuel production. Both traits are
quantitative and complex in nature. It means their expression
is caused, not only by genetic factors, but also by
environmental and genotype x environment interaction effects,
Maize is the third most important cereal crop next to rice and
wheat in India and also a predominant cereal in globle
agriculture economy. Being a C, plant is an efficient converter
of absorbed nutrients into food. Maize is high in floated, a B-
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vitamin, four ounces provides 31 per cent of the RDA. Itisa
good source of several other nutrients. Selection of superior
plant and mating design play impotent role in the success of
any breeding programmed. In order to exploit the genetic
variability and to select suitable breeding programme, it is
important to have the sound knowledge about the gene action
involved in the inheritance of the traits and combining ability
of the parents. Although many researchers have reported the
importance of non-additive gene action for grain yield and
some other agronomic traits, but some investigators indicated
predominance of additive genetic effects for plant height (Amer
et al., 2002; Singh and Roy, 2007), ear height (Amer et al.,
2002), number of rows per ear (Srdic etal., 2007), number of
kernels per row (Saeed et al., 2000), days to maturity (Singh
and Roy, 2007) and grain yield (Vacaro et al., 2002; Ojoetal.,
2007).

Information of heritability of traits, combining ability of
parent and relative magnitude of additive and non-additive
gene effects are useful in formulating appropriate breeding
programme and selection superior parents. In most of the
studies on maize diallel or partial diallel, line x tester generation
mean and triple test cross mating designed have been used
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most often is diallel analysis. The diallel analysis is a simple
and convenient way collecting information on genetic
components and important parameters used for selection of
superior parent and breeding programme.

Diallel mating designs are used to obtain genetic
information about a trait of interest from a fixed or random
selected set of parental lines in a short period of time (Castilo-
Gozalez and Goodman, 1989; Griffing, 1956; Hayman, 1954;
Iken and Olakojo, 2002; Murray et al., 2003; Novoselovic et
al., 2004). Diallel analysis has also been used to identify
cultivars or lines as the best combiners to increase favourable
alleles in hybrids. Diallel crosses have been used to determine
the relative contribution of additive and non-additive gene
actions in controlling the traits of interest. According to the
results of diallel crosses, maize plant height is controlled by
non-additive (Choudhary et al., 2000; Joshi et al., 1998;
Prakash and Ganguli, 2004) or both additive and non-additive
geneaction (Sain etal., 1997, 2001; Steven et al., 2002). Additive
effects efficiently respond to selection while non-additive
effects such as dominance and epistatic components increase
hybrid vigour in cross combinations of cultivars. The
contribution of both additive (Herrero and Johnson, 1980)
and non-additive variances (Choudhary et al., 2000; Dubey et
al.,2001) has been reported in genetic control of different
agronomic traits in maize. In the parent study, partial diallel
mating design was used to collect the information on general
and specific combining ability of the parents and other genetic
parameters for various trait related to quantitative and
productivity in this important cereal.

MATERIAL AND METHODS

The study was conducted in 2009-10 in Complete
Randomized Block Design with three replications at Oil Seeds
Research farm C.S. Azad University of Agricultural and
Technology, Kanpur. Ten homozygous and genetically diverse
genotypes namely 1-65, I-74, TSK-95,1-78, TSK-41-1, TSK-36-
1, TSK-105, TSK-64, AU-1 and AU. They were crossed in all
possible combination excluding reciprocal. Half of the F, seed
were advanced to get F s. Acomplete set of material consisting
of 10 parents, 45 F s, and 45F2s was shown during Rabi season.
All recommended cultural practices were followed to raise a
healthy, five plant in each of parents and F;s and 20 plants in
each of the F, progenies were selected randomly for recording
of 14 characters. During the growth season days to tesseling,
days to silking, plant height, number of leaves at 30 DAS,
number of leaves at 60 DAS, cob height, cob per plant, cob
length, number of grain row per cob, number of grain per row,
cob yield per plant, grain yield per plant, 100-seeds weight and
seed vigour index. Seed vigour index was estimated by:

Germination (%)
Seedling length (cm)
(Abdul —-Baki and Anderson, 1973).
Statistical analysis was carried out usual procedure while

Vigour index 1 =

combining ability analysis was according to the method 11
Model I (Griffings, 1956b) as well as estimation of per cent
heterosis our standerd check.

RESULTS AND DISCUSSION

The analysis of variance Table 1 for the experiment
revealed highly significant variances among treatments
indicating appreciable variability for the study on partitioning
of treatment variances, the mean squares of parents, Fs, F.s,
parent vs cross (F;s + F,s) and F s vs F.s were also found
highly significant for almost all the traits indicating much
variability in different populations. Analysis of variance for
combining ability Table 2 revealed highly significant
variances for both general and specific combining ability in
both the generations for all the characters, indicating the
importance of both additive and non-additive gene action in
the expression of this trait studied. The variance due to parents
vs crosses differs significantly indicating the presence of high
heterosis response in the material studied. The variance due
to general and specific combining ability were highly
significant for all the characters under study, indicated that
the influence of both additive and non-additive effects in the
expression of these characters. The influence of both types
of gene effects were also observed by Singh and Kumar
(2008); Verma and Narayan (2008) and Amiruzzaman et al.
(2011) in QPM maize. Combining ability analysis revealed
that estimate of specific combining ability (SCA) variances
were higher than general combining ability (GCA) variances
for all the characters under study, suggesting predominance
of non-additive gene action for these traits. The SCA and
GCA ratio favoured both GCA and SCA in both generations
indicated the preponderance of both additive and non-
additive gene effects in experimental material. The
magnitude of SCA variance was greater than GCA variance
in all character. On the basis of GCA effect of the parents,
none of the parent was found good general combiner for
all the traits. Parent I-78 for six characters; 1-65, AU and
TSK-95 for five characters; TSK-105 and AU for four
characters and TSK-36-1 for three characters were good
general combiners. On the basis of GCA effect and per se
performance parent AU, 1-78 and I-65 for seven characters;
Al-1 for six characters and TSK-105, 1-74 and TSK-36-1 for
three character were superior. On the basis of SCA effects
and per se performance crosses I1-74 x AU, 1-65 x AU-1, 1-65
x AU, TSK-95 x TSK-36-1 and I-78 x AU in F, generation
and 1-65 x AU, 1-65 x AU-1, 1-65 x TSK-105, I-74xTSK-95
and 1-74x TSK-36-1 in F,generation were found to be good
specific combiners for grain yield per plant. Whereas, cross,
I-74 x AU was found to be good specific combiner over
generations for this trait. These crosses also exhibited good
specific combining ability effects for other important traits.
The present findings are in confirmation with those of
Kabdal et al. (2003).
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