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Abstract: The present study was conducted to assess the GCA of parents and SCA of hybrids for yield and yield related
traits and to know the extent of heterosis. Ninety F, s were generated by crossing thirty inbreds and three testers. These
hybrids along with parents (lines and testers) and checks were evaluated in RBD with two replications during kharif 2014.
The ratio of sca/gca variance revealed that there was preponderance of non-additive gene action in the expression of most
the traits under study. Inbred lines viz., N-4, N-5, N-6, N-7, N-14, N-22 and N-30 were good general combiners for grain
yield. Tester T-5 and DMIL-101 are good general combiner for grain yield. Among the hybrids, Hybrid-12, Hybrid-14,
Hybrid-21, Hybrid-23, Hybrid-26, Hybrid-38, Hybrid-46, Hybrid-52, Hybrid-65, Hybrid-71, Hybrid-73 and Hybrid-90
exhibited highest significant sca effects for grain yield. Hybrid-21, Hybrid-42, Hybrid-65, Hybrid-73 and Hybrid-90

exhibited high heterosis over checks for grain yield.
Keywords; Heterosis, Hybrids, Inbreds, Tester
Introduction

Maize (Zea mays L: 2n=20) is the most versatile crop with
wider adaptability in varied agro-ecologies. Globally maize is
one of the staple food crops and rank second to wheat in
production and in India maize is rank third position after wheat
and rice. Maize grain gaining popularity in our country due to
huge demand, particularly for poultry and feed industry, besides
it has diversified use as food and industrial raw materials. With
the introduction of single cross hybrids and its high yielding
potential lead to continuous increase in acreage and production
of maize. Combining ability analysis is useful to assess the
potential inbreds lines and also helps in identifying the nature
of gene action involved in various quantitative characters. This
information is helpful to plant breeders for formulating hybrid
breeding programmers. A wide array of biometrical tools are
available to breeders for characterizing genetic control of
economically important traits to decide appropriate breeding
methodology to involve in hybrid breeding. The present
investigation was carried out to determine breeding value of
genotypes, nature and magnitude of gene action and heterosis
for various yield and other important traits in maize. Linextester
mating design developed by Kempthorne (1957), which
provides reliable information on the general combining ability
effects of parents and specific combining ability effects of their
hybrid combinations. The design has been widely used in maize
by several workers and continues to be applied in quantitative
genetic studies in maize (Joshi et al., 2002; Sharma et al., 2004).

Material and methods

Thirty inbred lines and three testers were crossed in a
linextester mating design during Summer 2014. The resulting 90
F, s their parents (30 lines and testers) and three checks Arjun,
Bi0-9681 and Super-900M were sown in a Randomized Complete
Block Design with two replications at Main Agricultural Research
Station, University of Agricultural Sciences, Dharwad during
Kharif 2014, which is located at a latitude of 15°26 N, longitude

of 75°07E and altitude of 678m above Mean Sea Level (MSL).
The spacing between rows was 60 cm and between plants 20 cm
and one plant per hill was maintained. Observations were
recorded on thirteen yield and yield attributing traits viz., days
to 50% tasselling, days to 50% silking, days to 50% brown husk,
plant height, cob height, ear length, ear diameter, number of kernel
rows per cob, number of kernels per row, cob weight, shelling
percentage , hundred grain weight and grain yield per hectare.
The data were subjected for analysis of variance for all the
characters studied as per the method suggested by Panse and
Sukhatme (1961). The variance of combining ability was estimated
as per the procedure developed by Kempthorne (1957). The mean
squares for GCA and SCA were tested against desired error
variance. Heterosis was computed as per the method of Tuner
(1953) and Hayes et al. (1955).

Results and discussion

The analysis of variance for combining ability revealed that
mean squares due to line effect were significant for days to 50
per cent tasseling, days to 50 per cent silking, plant height, cob
height, ear length, ear diameter and hundred seeds weight. Mean
sum of squares due to tester effect significant for days to 50
per cent tasseling, days to 50 per cent silking, plant height, cob
height, ear length, number of kernel rows per ear and number of
kernels per row and mean sum of squares due to line x testers
effect were significant for all the characters except cob height
(Table 1). This indicated that both additive and non additive
gene effects were important in the genetic expression of most
of the traits studied. These results are in general agreement
with Joshi et al. (2002) whereas, Sharma et al. (2004) reported
preponderance of additive genetic effects. The mean sum of
squares for crosses was highly significant, which indicated the
diverse performance of different cross combinations for all traits.
The parents versus hybrids mean sum of squares were highly
significant for all traits, which revealed the presence of heterosis
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Table 1. Analysis of variance for combining ability of inbreds and hybrids of maize

Source of variance Replications Crosses Line effect Tester effect Line x Tester effect ~ Error
Characters

Df 1 89 29 2 58 89
Days to 50 per cent tasseling 9.800* 7.407%% 14.846%* 41.717%* 2.504* 1.688
Days to 50 per cent silking 6.806* 7.965%* 16.445%* 35.822%* 2.765* 1.615
Days to 75 per cent dry husk 20.000** 16.412%* 18.712 10.772 15.456%* 2.303
Plant height (cm) 72.708 329.035%* 429.450%* 1305.875%* 245.144% 160.879
Cob height (cm) 338.390 171.514%* 228.343* 835.288%** 120.210 98.884
Earlength (cm) 14.855%* 4.601** 5.705* 36.669%* 2.943* 1.974
Ear diameter (cm) 0.216 0.208** 0.335%* 0.191 0.145%* 0.065
No. of Kernel rows per ear 0.125 2.438%#%* 2.990 8.938* 1.938%#%* 1.118
No. of Kernels per row 42.002 35.299%* 38.826 181.602%* 28.490%* 11.865
Cob weight (g) 0.112 2271.841%%* 2857.878 2106.146 1984.536%+* 91.281
Shelling percentage 6.120 46.074%** 27.374 112.699 53.126%* 17.028
100 seed weight (g) 4.150 24.308** 40.105** 14.120 16.760%* 3.520
Grain yield (g/ha) 91.735 333.308** 433.515 255.039 285.904** 42.677

* - Significant at 5% level ** - Significant at 1% level
due to the significant difference in the mean performance of
hybrids and parents.

The data showed that, higher degree of SCA variance as
compared to GCA variance for all traits except days to 50 per cent
tassling, days to 50 per cent silking and cob height (Table 2). The
higher SCA variance revealed the predominance of non additive
genetic variance. Contrarily, importance of additive gene effects
was reported by Alamnie et al. (2006). From the results it was
evident that per cent contribution of line x tester interaction
appeared high to the bulk of the variation observed in hybrids.
Similar findings were reported for ear length and ear diameter
by Kanta et al. (2005).

Persual of GCA effects (Table 3) revealed that no line was
observed to be good combiner for all the traits. However N-1
was good general combiner for ear length and ear diameter,
N-3, N-6 and N-28 were good combiner for early maturity, N-7
and N-22 were good combiner for ear diameter and number of
kernel rows per ear and N-30 was observed to be good general
combiners for ear diameter and hundred seeds weight. Inbred
lines viz., N-4, N-5, N-6, N-7, N-14, N-22 and N-30 were good
general combiners for grain yield. Tester T-5 and DMIL-101 are

good general combiner for grain yield and T-3 good general
combiner for early maturity and shelling percentage.

A critical evaluation of the results with respect to specific
combining ability effects showed that none of the cross
combinations exhibited desirable significant sca effects for all
the characters. Results indicated that crosses having
significantly higher sca effects generally involved high and
low overall general combiners.

For grain yield Hybrid-90 was the best specific combiner
followed by Hybrid-73 and Hybrid-38 (Table-4). Other good
specific combining crosses viz., Hybrid-12, Hybrid-14,
Hybrid-21, Hybrid-23, Hybrid-26, Hybrid-46, Hybrid-52, Hybrid-
65 and Hybrid-71 were having high x low or low x high general
combining ability status of parents, suggesting that
involvement of one good general combiner appears to be
essential to get the better specific combination. The results are
in general agreement with the findings of Surya and Ganguli
(2004), Kambe Gowda et al. (2013) and Sara et al. (2014) also
reported high positive specific combining ability effects along
with high per se performance for grain yield. The superiority of
crosses involving high x low combiners as parents could be

Table 2. Estimates of variance components in respect to thirteen quantitative characters

Characters 6*GCA 6’SCA  6°GCA/6*SCA 6%A 6°D 6%A/6°D
Days to 50 per cent tasseling 0.7811%* 0.4759% 1.6413 3.1245 1.9036 1.6414
Days to 50 per cent silking 0.7081%: 0.5376* 1.3171 2.8326 2.1503 1.3173
Days to 75 per cent dry husk -0.0216 6.3927%* -0.0033 -0.0866 25.5708 -0.0034
Plant height (cm) 18.8642%* 47.5104%* 0.3970 75.4568 190.0415 0.3971
Cob height (cm) 12.4729%* 8.5620 1.4567 49.8916 34.2479 1.4568
Ear length (cm) 0.5528%: 0.5768* 0.9583 22113 2.3070 0.9585
Ear diameter (cm) 0.0036%* 0.0394 %3 0.0913 0.0143 0.1577 0.0907
No. of Kernel rows per ear 0.1220%* 0.3613* 0.3376 0.4880 1.4454 0.3376
No. of Kernels per row 2.4765%* 8.4933%* 0.2915 9.9059 33.9731 0.2916
Cob weight (g) 15.0751* 953.3401** 0.0158 60.3002 3813.3600 0.0158
Shelling percentage 0.5124 16.5990%* 0.0308 2.0498 66.3962 0.0309
100 seed weight (g) 0.3137%:* 6.6644%* 0.0470 1.2548 26.6576 0.0471
Grain yield (g/ha) 1.7689* 120.6620%* 0.0146 7.0755 482.6479 0.0147

* - Significant at 5% level ** - Significant at 1% level
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Combining ability analysis in newly developed S.d................

explained on the basis of interaction between positive alleles
from good combiners and negative alleles for the poor
combiners as parents. The high yield of such crosses would be
non-fixable and thus could be exploited for heterosis breeding.
The superior cross combinations involving high x low general
combiners could result from over dominance and epistasis.
Highest percentage of heterosis for grain yield per hectare over
standard checks was exhibited by the crosses viz., Hybrid-12,
Hybrid-14, Hybrid-21, Hybrid-38, Hybrid-42, Hybrid-65, Hybrid-
73 and Hybrid-90.

Parents viz., N-1, N-3, N-6, N-7, N-22, N-28 and N-30 were
identified as overall high general combiners and these could be
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