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ABSTRACT 

Combining ability and heterosis for grain yield components and quality traits in maize analysed through
Line x Tester mating design using nine lines and four testers. Combining ability analysis showed the
predominant role of non-additive gene action for all the characters studied. The line UMI 199 was good
general combiner for number of grains per row, hundred grain weight, grain yield per plant, protein content
and oil content. The line UMI 235 was good general combiner for number of grains per row, hundred grain
weight, grain yield per plant, protein content and oil content and the line UMI 278 was identified as better
combiner for number of rows per cob, number of grains per row, hundred grain weight, grain yield per plant,
protein content and oil content. The line UMI 348 showed high gca for grain yield per plant. In case of testers
UMI 217 was identified for high gca effects for number of rows per cob, number of grains per row, hundred
grain weight, grain yield per plant and oil content. The tester UMI 330 recorded high gca effect for protein
content. The hybrid UMI 278 x UMI 314 had highly significant positive sca with highest estimates of
economic heterosis for number of rows per cob, hundred grain weight and protein content and UMI 334 x
UMI 314 had highly significant positive sca with highest estimates of economic heterosis for protein content
and oil content.
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Introduction

Maize is mainly utilized for direct human
consumption and livestock feed. One of the most
important objectives of maize breeding is the
production of high yielding hybrids. Good results
have been achieved in increasing maize yield through
the successful exploitation of heterosis. Maize oil is
a rich source of nutritive oil with least detrimental
effect on human health. Singh [5] reported that the
maize oil contains a high percentage of unsaturated
fatty acids like oleic acid and linoleic acid and has
a very low content of cholesterol. Limited breeding
work has been done in India for exploiting the
potential of maize as a source of edible oil. There is
a strong possibility to develop maize hybrids which
are nutritionally superior and industrially important

with respect to high oil and protein content. The
present study has been undertaken to assess gene
action for grain yield and quality characters and to
identify best general combiner parents for these traits
and also the best hybrids with high sca effects and
high economic heterosis.  

Materials and methods

Nine inbred lines were crossed four inbred
testers in a line x tester mating design in kharif 2005
to generate hybrids for this study. All the thirteen
parents (9 lines and 4 testers) together with 36
crosses and a standard check COH(M)4 were
evaluated during kharif  2005. Each genotype was
grown in two rows of four meters length adopting
randomized block design and replicated thrice. 
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The trial was conducted in black loamy soil. The
recommended fertilizer dose of 132.5:62.5:50 kg
NPK/ha was applied. The row-to-row and plant to
plant distance was 60 and 25 cm respectively. The
data were recorded on yield and quality traits on five
randomly selected plants. Protein content was
estimated by Micro-Kjeldahl method and oil content
was determined by the Soxhlet extraction method
using petroleum ether (BP 40-60°C). The grain
sample was ground and powder was used for the
quality characters estimation. The combining ability
analysis was done according to Kempthorne [4] and
heterosis analysis also done.

Results and discussion

The analysis of variance for all the traits studied
was highly significant, indicating the existence of
sufficient variation in the material studied. The
analysis of variance revealed significant differences
among the parents for all the traits under
consideration. It expressed the presence of significant
variability in the parents. Among the crosses,
significant differences were observed for all the
traits. Presence of significant differences among
parents and crosses revealed the choice of
exploitation of heterosis for all the characters studied.
Higher level of significance in the variance of
parents vs hybrids for all the twenty one characters
clearly indicate the existence of significant level of
average heterosis in the hybrids (Table 1). Analysis
of variance for combining ability revealed that the
mean squares due to testers showed significant
differences for grain yield per plant and significant
differences for number of grains per row. This
indicated that there was a good level of genetic
difference brought out by the testers. The variance
due to line x tester interaction was significant for all
the characters studied. The SCA variance was higher
than GCA variance for all the characters indicating
non-additive gene action was higher than the additive
component in the material under study.

Similar results were also reported earlier by Jha
and Khera [2], Joshi et al. [3] and Dodiya and Joshi
[1]. A perusal of gca effects revealed that parental
line UMI 199 and UMI 235 was good general
combiner for number of grains per row, hundred
grain weight, grain yield per plant, protein content
and oil content and the line UMI 278 was identified
as better combiner for number of rows per cob,
number of grains per row, hundred grain weight,
grain yield per plant, protein content and oil content
and the line UMI 348 showed high gca for grain
yield per plant. In case of testers UMI 217 was
identified for high gca effects for number of rows
per cob, number of grains per row, hundred grain
weight, grain yield per plant and oil content. The
tester UMI 330 recorded high gca effect for protein
content.

For exploiting hybrid vigor, per se performance, sca
effects and the extent of heterosis of hybrids are important.
Among the thirty six hybrids analyzed UMI 334 ́  UMI 217
was identified as the best hybrid since it possessed desirable
per se performance, sca and heterosis for grain yield per
plant, number of grains per row and hundred grain
weight. The hybrid UMI 278 ´ UMI 217 was the next
best hybrid for grain yield per plant and number of
grains per row. The hybrid UMI 300 ́  UMI 213 showed
desirable performance for cob number of rows per cob
and number of grains per row. Regarding quality traits,
the hybrids UMI 278 ´ UMI 314, UMI 334 ´ UMI 314
and UMI 348 UMI 330 possessed desirable
performance for protein content and UMI 278 ´ UMI
330, UMI 334 ´ UMI 314 and UMI 348 ´ UMI 213 for
oil content (Table 3).

The results obtained in the present investigation
were encouraging and tremendous increase in yield was
obtained in most of the hybrids. Based on the overall
performance of the hybrids and parental lines, some of
the lines could be used as parents of hybrids of maize
with high quality and moderate yield potential. Some of
the hybrids were found to be good specific combiners
with high heterosis for oil and protein content along
with moderate yield potentials.

Table 1: Analysis of variance for parents and hybrids.
S. No. Characters Replication Genotypes Hybrids Parents Parents Vs Error  df = 96

df = 2 df = 48 df = 35 df = 12 Crosses df = 1
1. Number of rows per cob 1.486 6.441** 7.015** 2.410** 34.742** 0.528
2. Number of grains per row 1.313 46.831 ** 40.230** 32.808** 446.125** 0.639
3. Hundred grain weight 0.101 22.077** 20.788** 12.675** 180.001 ** 0.423
4. Grain yield per plant 6.333 1272.764** 1026.186** 523.269** 18896.958** 3.868
5. Protein content 0.009 0.567** 0.515** 0.699** 0.819** 0.004
6. Oil content 0.021 0.529** 0.608** 0.188 ** 1.868** 0.004
** Significant at 1% level * Significant at 5 % level

Table 2: Analysis of variance for combining ability.
S. No. Characters Replication df = 2 Lines df = 8 Testers df = 3 Line tester  df = 24 Vs Error df = 72
1. Number of rows per cob 1.487 8.710 10.975 5.955** 0.558
2. Number of grains per row 1.709 48.676 88.173* 31.423** 0.633
3. Hundred grain weight 1.133 21.313 35.664 18.754** 0.400
4. Grain yield per plant 8.037 1010.836 4256.172** 627.555** 4.675
5. Protein content 0.115 0.687 0.546 0.453** 0.004
6. Oil content 0.016 0.792 0.506 0.559** 0.005
** Significant at 1% level * Significant at 5 % level
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Table 3: Hybrids with high sca effects and standard heterosis.
S. No. Characters Hybrids Sca Standard heterosis
1 Number of rows per cob UMI 334 x UMI 217 2.51** 20.83**

UMI 278 x UMI 314 2.51** 25.00**
UMI 348 x UMI 213 1.49** 8.33**
UMI 348 x UMI 330 1.82** 12.50**

2 Number of grains per row UMI 334 x UMI 217 6.01** 13.79**
UMI 278 x UMI 217 2.84** 15.52**

3 100-grain weight UMI 334 x UMI 217 3.51** 15.19**
4 Grain yield per plant UMI 334 x UMI 217 15.39** 13.99**

UMI 278 x UMI 217 17.89** 13.33**
5 Protein content UMI 278 x UMI 330 0.43** 5.21**

UMI 334 x UMI 314 0.64** 4.30**
UMI 348 x UMI 330 0.33** 6.27**

6 Oil content UMI 278 x UMI 330 0.49** 14.16**
UMI 334 x UMI 314 0.92** 14.69**
UMI 348 x UMI 213 0.36** 11.30**

** Significant at 1% level * Significant at 5 % level
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