
I.J.A.B.R., VOL. 6(2) 2016: 300-305 ISSN 2250 – 3579

300

COMBINING ABILITY STUDIES FOR YIELD AND ITS ATTRIBUTING
CHARACTERS IN MAIZE (ZEA MAYS L.) OVER ENVIRONMENTS

Varaprasad, B.V. & Shivani, D.
Agricultural Research Station, MADHIRA, Professor Jayashankar Telangana State Agricultural University

*Corresponding author email: rishith_sree@rediffmail.com

ABSTRACT
Combining ability analysis was carried out in maize using 60 experimental hybrids, 19 parents and 3 standard checks. It was
found that sca variances were higher than gca variances indicating the predominance of non-additive gene action. The parents,
MRC 1123, MRC 1176 and BML 13 were adjudged as good general combiners as they recorded significant positive gca
effects for grain yield and other yield contributing traits. In case of hybrids, MRC 1176 X BML 7, MRC 1358 X BML 13,
MRC 1556 X BML 14, MRC 1561 X BML 5, MRC 1564 X BML 7, MRC 1179 X BML 13, MRC 1604 X BML 5, MRC 1604
X BML 14, MRC 1123 X BML 13 and MRC 1176 X BML 13 recorded positively significant sca effects for grain yield and
yield contributing characters. These crosses may directly be used for commercial cultivation after further testing over a range
of environments.
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INTRODUCTION
Maize is known as Queen of cereals because of its highest
yield potential and wider adaptability. In India, maize is the
third important cereal crop after rice and wheat. It is mainly
grown in Uttar Pradesh, Bihar, Rajasthan, Madhya Pradesh,
Punjab, Karnataka and Andhra Pradesh. At national level it
has occupied with an area of 8.67 million hectares,
production of 22.260 million tonnes and of productivity
2566.50 kg/ha. In Andhra Pradesh, maize occupies an area
of 0.9 million hectares with a production of 4.8 million
tonnes at an average productivity of 4994.90 kg/ha (CMIE,
2013).
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 commercial production of hybrids however,
depends upon two factors viz., the behavior of the line itself
and the behavior of line in hybrid combination. The behavior
of a line in hybrid combination is assessed through the
estimation of general combining ability (gca) and specific
combining ability (sca) effects.

MATERIAL & METHODS
The experiment was carried out at Agricultural Research
Station Madhira during rabi, 2012-13. Selected 15 diverse
inbred lines were crossed with 4 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 over three
locations viz., Agricultural Research Station,  Madhira,
Khammam district, Agricultural Research Station, Tandur,
Ranga Reddy district and Regional Agricultural Research
Station, Warangal. 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-1. The entire
P and K and half dose of nitrogen was applied as basal,
while remaining half dose of N in two equal split doses at
knee height and tasseling stages. Intercultural operations like
weeding and irrigation schedules were followed. Necessary
plant protection measures were taken to protect the crop
from pests and diseases so as to raise a healthy crop.
Observations on 11 different quantitative characters viz.,
days to 50 per cent tasseling, days to 50 per cent silking,
days to maturity, plant height (cm), ear  height (cm), ear
length (cm), ear girth (cm), number of kernel rows per ear,
number of kernels per row, 100- seed weight (g), and grain
yield per plant (g) were recorded on five random plants
except for days to 50 per cent tasseling, 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).

RESULTS & DISCUSSION
The pooled analysis for combining ability over three
locations revealed significant difference for locations for all
the characters (Table 1). The differences among the parents,
parents vs hybrids and hybrids were significant for all the
characters studied. The estimates of GCA and SCA
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variances and their ratios are presented in the Table 2. In the
present investigation, it was found that sca variances were
higher than gca variances indicating the predominance of
non-additive gene action.
For 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, whereas the hybrids 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 are good
specific combiners for days to 50 per cent tasseling. These
results were comparable with findings of Hemalatha et al.
(2013) and Aminu et al. (2014a) who reported the non
additive gene action for days to 50 per cent tasseling. For
days to 50 per cent silking, parents MRC 1176, BML 7 and
BML 13 were poor combiners with significant positive gca
effects revealing their contribution for late maturity. The
parents MRC 1271, MRC 1544 and BML 14 which recorded
negative significant gca effects and were good general
combiners for earliness. None of the hybrid exhibited
significant negative sca effects at all locations. 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. These
results agree with the findings of Ram Reddy et al. (2011)
who reported the non additive gene action for days to
maturity.
For plant height (cm), MRC 1561, MRC 1604, BML 7 and
BML 13 were found as good general combiners, while the
other parents which recorded negative significant gca effects
contributed for dwarfness.  For ear height (cm), the parents,
MRC 1176, MRC 1561, MRC 1604, BML 7 and BML 13
recorded significant positive gca effects over locations
indicating that these are good general combiners for ear
height. These results are comparable with the findings of
Kumar et al. (2012) and Ajay Singh et al. (2013) who
reported additive gene action for ear height.
The parents MRC 1112, MRC 1123, MRC 1601 and BML 7
recorded significant positive gca effects for number of
kernel rows per ear. The best specific crosses were MRC
1123 X BML 14, MRC 1176 X BML 7, MRC 1176 X BML
13, MRC 1209 X BML 13, MRC 1358 X BML 13, MRC
1544 X BML 7, MRC 1556 X BML 5, MRC 1556 X BML
14 and MRC 1604 X BML 14 for this trait. For number of
kernels per row, MRC 1123, MRC 1176, MRC 1209, MRC

1556, MRC 1561, MRC 1604, BML 7 and BML 13 were
found as best combiners with superior significant positive
gca effects, while the best specific crosses were MRC 1123
X BML 13, MRC 1179 X BML 13, MRC 1209 X BML 7,
MRC 1358 X BML 13, MRC 1561 X BML 5, MRC 1561 X
BML 14 and MRC 1604 X BML 7.
The parents MRC 1123, MRC 1271, MRC 1358, MRC
1564, MRC 1582, MRC 1604, BML 7 and BML 13 in
pooled analysis exhibited significant positive gca effects
indicating that they are good general combiners for 100-seed
weight. These results are comparable with findings of
Kumar et al. (2012) and Gowda et al. (2013)   who reported
the additive gene action for 100-seed weight. 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 findings of Abrha et al.
(2013) and Lahane et al. (2014) who reported non additive
gene action for 100-seed weight.
Among the parents, MRC 1123, MRC 1604 and BML 13 at
all the three locations recorded significant positive gca
effects for grain yield per plant. Rest of the parents showed
either non significant or negative gca effect. The best
specific crosses for grain yield per plant were MRC 1176 X
BML 7, MRC 1358 X BML 13 and MRC 1561 X BML 5.
These results are comparable with the findings of Kumar et
al. (2012), Abrha et al. (2013) and Lahane et al. (2014)
who reported the non additive gene action for grain yield per
plant.
In maize the inbreds which show good GCA can be utilized
in the development of hybrids, synthetics and composites. In
the present study, MRC 1123, MRC 1604 and BML 13 at
three locations and in pooled analysis were good combiners
for grain yield per plant and hence can be used for the
development of hybrids, synthetics and composites. The
hybrids viz., MRC 1176 X BML 7, MRC 1358 X BML 13,
MRC 1556 X BML 14, MRC 1561 X BML 5, MRC 1564 X
BML 7, MRC 1179 X BML 13, MRC 1604 X BML 5, MRC
1604 X BML 14, MRC 1123 X BML 13 and MRC 1176 X
BML 13 which recorded positively significant sca effects for
grain yield and yield contributing characters considered as
good specific combiners can be recommended for heterosis
breeding.
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