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SUMMARY

The experiment was carried out involving a set of 60 crosses along with 19 parents and three checks
for estimating combining ability variances and effects for yield and its attributing traits at Agricultural Research
Station, Madhira, Telangana during rabi 2012-13.The differences among the parents, parents vs. hybrids and
hybrids were observed to be significant for all the characters studied. sca variances were higher than gca
variances indicating the predominance of non-additive gene action. The parents, MRC 1112, MRC 1123,
MRC 1176, MRC 1604 and BML 13 recorded positive significant gca effects, while MRC 1176 x BML 7,
MRC 1179 x BML 13, MRC 1358 x BML 13, MRC 1556 x BML 13, MRC 1561 x BML 5 and MRC 1604 x
BML 7 were good crosses for ear length. The parents MRC 1123, MRC 1271, MRC 1604 and BML 13
exhibited significant positive gca effects indicating that they were good general combiners for 100-seed. For
grain yield, MRC 1123, MRC 1604 and BML 13 recorded significant positive gca effects and could be utilized
in the development of hybrids, synthetics and composites.
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Maize (Zea mays L.) is an important cereal crop
belonging to the tribe Maydeae of the family Poaceae.
“Zea” (zela) was derived from an old greek name for a
food grass. Zea consists of four species of which Zea
mays L. is economically important. The number of
chromosomes in Zea mays is 2n = 20. By origin, maize
is native to central America and is a tropical crop which
has adapted magnificently to temperate environments
with much higher productivity. Maize, being a C4 plant,
has the highest potential of per day carbohydrate
productivity (Singh et al., 2014).

Combining ability analysis is used in order to
realize substantial production and varietal improvement
in this allogamous crop, the study on gene effects
controlling various characters is essential as high yielding
parent or line may or may not combine well when used
in hybridization. The knowledge of combining ability
effects and the corresponding variances is important in
the choice of selecting parents and it can be further used
for exploiting heterosis to produce high performing new
recombinants. Many biometrical procedures have been
developed to obtain information on combining ability and
line x tester analysis is one among them which is widely
used to study combining ability of the parents to be chosen
for heterosis breeding. It also provides a guideline to

determine the value of source populations and appropriate
procedures to be used in crop improvement programme.
The recombination of different desirable traits spread over
in different diverse genotypes is important to recombine
for the improvement of yield and its related traits in any
crop. In the present study, attempts were made to
understand combining ability in maize.

Maize is a highly cross pollinated crop and the
scope for the exploitation of hybrid vigour will depend
on the magnitude of heterosis, biological feasibility and
the type of gene action. Though, the science of genetics
and plant breeding has greatly contributed to improve
the productivity through high yielding synthetics,
composites and hybrids viz., single, double, multiple and
varietal hybrids, of late, single cross hybrids have become
the most popular because single crosses show higher
uniformity and heterosis than the double and three-way
crosses.

Besides, identification of favourable alleles in
the inbreds, the information on combining ability is a
pre-requisite for development of superior hybrids, since
it helps in the identification of superior parents with better
gca and crosses with high sca effects. The main goal of
maize breeding is to obtain new hybrids with high genetic
potential for yield and positive features that exceed the



existing commercial hybrids. The L x T mating design
as suggested by Kempthorne (1957) is the appropriate
method to identify superior parents and hybrids based
on gca and sca, respectively.

MATERIALS  AND  METHODS

The experiment was carried out at experimental
farm of Agricultural Research Station, Madhira during
rabi 2012-13. Selected 15 inbred lines were crossed with
four testers in Line x Tester (L x T) mating design to
obtain 60 cross combinations.

During kharif 2013, a set of 60 crosses along
with 19 parents and three checks viz., DHM 117, 30 V
92 and 900 M Gold were sown in randomized block
design replicated thrice. Each entry was sown in a row
of 5 m length with a spacing of 75 cm between rows and
20 cm between the plants. The recommended fertilizers
of N, P and K were applied in the ratio of 120 : 80 : 60
kg/ha. Necessary plant protection measures were taken
to protect the crop from pests and diseases. Observations
on 11 different quantitative characteristics were recorded
on five random plants except for days to 50 per cent
tasselling, days to 50 per cent silking and days to maturity.
Estimates of combining ability variances and effects were
obtained using line x tester method suggested by
Kempthorne (1957) and detailed by Singh and Chaudhary
(1985).

RESULTS  AND  DISCUSSION

The differences among the parents, parents vs.
hybrids and hybrids were observed to be significant for
all the characters studied. Partitioning of hybrids into
females, males and females x males revealed that variance
differences were significant for all the traits studied.  In
the present investigation, sca variances were higher than
gca variances indicating the predominance of non-
additive gene action which is ideal for exploitation
through heterosis breeding (Table 1). The general
combining ability (gca) effects of 19 parents and the
specific combining ability (sca) effects of 60 hybrids for
yield and yield contributing characters were estimated
and are presented in Table 2.

Among the parents, MRC 1271, MRC 1544,
MRC 1556 and BML 14 recorded significant negative
gca effects for days to 50 per cent tasseling. The parents
MRC 1176, BML 7 and BML 13 were the poor combiners
with significant positive gca effects indicating late in days

to 50 per cent tasseling. The parents, MRC 1271, MRC
1544, MRC 1556 and BML 14 which recorded significant
negative gca effects were good general combiners for
earliness. These results were in agreement with the
findings of Hemalatha et al. (2013), Aminu et al. (2014a)
and Lahane et al. (2014).

Significant negative sca effects for days to 50
per cent tasseling were recorded in seven hybrids out of
which MRC 1123 x BML 7, MRC 1179 x BML 13, MRC
1209 x BML 13, MRC 1604 x BML 5 and MRC 1661 x
BML 13 were good specific combiners for days to 50
per cent tasseling. MRC 1271, MRC 1544 and BML 14
with significant negative gca effects for days to 50 per
cent silking were good general combiners for earliness.
For days to maturity, parents MRC 1209, MRC 1271,
MRC 1358, MRC 1544 and BML 14 recorded negative
significant gca effects and were good general combiners
for earliness.

The best specific crosses for days to maturity
were MRC 1271 x BML 7, MRC 1556 x BML 5, MRC
1556 x BML 14, MRC 1561 x BML 7, MRC 1564 x
BML 7 and MRC 1661 x BML 13 which expressed
significant negative effects. The parents MRC 1561,
MRC 1604, BML 7 and BML 13 which expressed
significant positive gca effects were found as good
general combiners, while the parents which recorded
negative significant gca effects contributed for dwarfness.
The best specific crosses for plant height were MRC 1123
x BML 13, MRC 1176 x BML 7, MRC 1179 x BML 7,
MRC 1209 x BML 7, MRC 1358 x BML 13, MRC 1544
x BML 13, MRC 1561 x BML 13, MRC 1564 x BML 7,
MRC 1582 x BML 5, MRC 1582 x BML 14 and MRC

TABLE  1
Estimates of general and specific combining ability variances

and proportionate gene action in maize for 11 characters

Character Source of variation

σ2 gca σ2  sca σ2 gca/ σ2 sca

Days to 50% tasselling 0.08 2.17 0.03
Days to 50% silking 0.09 1.57 0.05
Days to maturity 0.07 0.43 0.17
Plant height (cm) 7.94 118.78 0.06
Ear height (cm) 6.73 43.23 0.15
Ear length (cm) 0.06 1.04 0.06
Ear girth  (cm) 0.01 0.29 0.03
No. of kernel rows/ear 0.01 0.50 0.02
No. of kernels/row 0.21 5.12 0.04
100-seed weight (g) 0.10 1.80 0.06
Grain yield/plant (g) 2.51 157.54 0.01
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1601 x BML 7. These results are comparable with the
findings of Bhavana et al. (2011) and Aminu et al.
(2014a) who reported non-additive gene action for plant
height.

For ear height, MRC 1556, MRC 1582, MRC
1601, BML 5 and BML 14 were found as poor combiners
with highly significant negative gca effects, while MRC
1176, MRC 1561, MRC 1604, BML 7 and BML 13
recorded significant positive gca effects for this trait. The
best specific crosses for ear height were MRC 1123 x
BML 13, MRC 1176 x BML 7, MRC 1358 x BML 13,
MRC 1544 x BML 13, MRC 1561 x BML 5, MRC 1564
x BML 7, MRC 1582 x BML 5, MRC 1582 x BML 14,
MRC 1604 x BML 5, MRC 1604 x BML 14 and MRC
1661 x BML 13.

The parents, MRC 1112, MRC 1123, MRC
1176, MRC 1604 and BML 13 recorded positive
significant gca effects, while MRC 1176 x BML 7, MRC
1179 x BML 13, MRC 1358 x BML 13, MRC 1556 x
BML 13, MRC 1561 x BML 5 and MRC 1604 x BML 7
were good crosses for ear length. These results are
comparable with findings of Gowda et al. (2013) and
Leon Muntean et al. (2014) who reported the non-additive
gene action for ear length.

The parents MRC 1123, MRC 1271, MRC 1604
and BML 13 exhibited significant positive gca effects
indicating that they are good general combiners for 100-
seed weight, while the best specific crosses were MRC
1176 x BML 7, MRC 1176 x BML 13, MRC 1179 x
BML 13, MRC 1209 x BML 5, MRC 1209 x BML 14,
MRC 1358 x BML 13, MRC 1556 x BML 5, MRC 1556
x BML 14, MRC 1561 x BML 5, MRC 1561 x BML 14,
MRC 1564 x BML 7, MRC 1601 x BML 13, MRC 1604
x BML 5 and MRC 1604 x BML 14. These results are
comparable with the findings of Sharma et al. (2004),
Abrha et al. (2013), Lahane et al. (2014) and Nanavati
(2015) who reported non-additive gene action for 100-
seed weight. For grain yield, MRC 1123, MRC 1604 and
BML 13 recorded significant positive gca effects and
could be utilized in the development of hybrids, synthetics
and composites.

Considering the majority of crosses for all the
characters investigated, high sca was either due to high
x high or low x high or low x low combining parents
which further substantiated the operation of non- additive
gene action (additive x dominance and dominance x
dominance type of epistatic interaction). Hybrids which

recorded positively significant sca effects for grain yield
and yield contributing characters can be considered as
good specific combiners and can be recommended for
heterosis breeding.
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