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ABSTRACT
Studies on combining ability analysis were carried out at three locations during rabi 2015.
Observations were recorded for 13 yield and yield contributing traits for 45 single cross hybrids
developed using 10 parents in diallel fashion excluding reciprocals. Significance of GCA and
SCA variance indicated the presence of both additive and non additive gene action for all traits.
The significance of environmental variance indicated the influence of environment on all traits.
This indicated that multilocation evaluation is important to assess the combining ability effects of
parents and hybrids. The higher magnitude of SCA than GCA variance for all characters
indicating predominance of non additive gene action than additive gene action. Among the 10
parents, inbred line namely RML 34, RML 27 and RML 1 recorded superior mean performance
for yield and component traits. The parents RML 48 and RML 1 recorded desirable general
combining ability for yield and component traits. There was no relationship between per se
performance and general combining ability of parents for most of traits. Based on combining
ability effects, parents RML 48 and RML 1 can be considered for yield improvement programme.
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INTRODUCTION productivity is more than rice which is mainly
In India, maize is the third important food crop grown under assured irrigated/ rainfed

after rice and wheat. According to latest data
(2015-16), it is being cultivated on 8.69 m ha
with 80%area during kharif season. The
current maize production is 21.7 mt, with an
average productivity of 2.5 t/ha. Despite
maize being predominantly rainfed crop its

conditions. Maize contributes nearly 9% in the
national food basket and more than 400 billion
to the agricultural GDP at current prices. In
addition it generates employment to over 1000
million man days at the farm and downstream
agricultural and industrial sectors.
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Maize is primarily used for feed (60%)
followed by human food (24%), industrial
(starch) products (14%) beverages and seed (1
% each). Thus, maize has attained an
important position as industrial crop because
75% of its produce is used in starch and feed
industries. The combining ability studies is
one of the best options to select parents for
heterosis breeding. It would be a useful to
estimate the combining ability of parents, gene
action and heterotic effects of crosses
combining ability describes the breeding
values of parental lines to produce hybrids.
Sprague and Tatum'' used the term general
combining ability (gca) to designate the
average performance of a line in hybrid
combinations and used the term specific
combining ability (sca) to define those cases in
which certain combinations do relatively better
or worse than would be expected on the basis
of the average performance of the lines
involved. Diallel crossing programs have been
applied to achieve this goal by providing a
systematic approach for the detection of
suitable parents and crosses for the
investigated characters. Hence an attempt has
been made to assess the combining ability of
10 maize inbreeds over multi location in a
diallel fashion for yield and component traits.

MATERIAL AND METHODS
A total of ten inbreds viz., RML1, RML12,
RML23, RML26, 2ML27, RML34, RML36,
RML37, RML42 and RML48 were crossed in
diallel fashion excluding reciprocals to obtain
45 F; hybrids. These hybrids along with
parents were evaluated in randomized
complete block design with three replication at
three locations viz., Kattukotai (Tamil Nadu),
Vadachennimalai (Tamil Nadu) and Bangalore
(Karnataka) during rabi 2015. Each entry was
evaluated in four rows of 4.0 m length. The
distance between rows was 60 cm and between
plants along the row was 25 cm. The
observations viz., days to 50% tasseling, days
to 50% silking, plant height (cm), ear height
(cm), cob Length (cm), cob girth (cm), number
of grain rows per cob, number of grains per
row, number of grains per cob, hundred grain
weight (gm), grain yield per plant (gm), cob
weight per plot (kg) and grain yield per plot
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(kg) were recorded. Analysis of data for
general and specific combining ability was
carried out following Griffing® Method I,
Model | (fixed effect model). The statistical
analysis was carried out using WINDOSTAT
software.

RESULTS AND DISCUSSION
The ANOVA revealed that mean squares due
to genotypes were significant for all the yield
attributing  traits indicating presence of
sufficient amount of variability among the
parents and crosses (Table 1). The mean sum
of squares due to general combining ability
(GCA) and specific combining ability (SCA)
were significant for all the characters under
studied (Table 2). This implies both the
additive and non-additive gene actions were
playing significant role in the expression of
these characters as suggested by Badhe et al.?,
Singh et al'®. The significance of
environmental variance indicated the influence
of environment on all traits. This indicated that
multi location evaluation is important to assess
the combining ability effects of parents and
hybrids. The knowledge on combining ability
assists in the selection of suitable parental
lines. Among the wvarious biometrical
techniques available, combining ability
analysis proposed by Griffing® had been
extensively used by the breeders. It provides
information on the performance of genotypes
in hybrid combination and also the nature of
gene action involved in the control of metric
traits. The general and specific combining
ability of parents and hybrids for the grain
yield and its component traits are discussed
hereunder. The per se performance of parents
was present in Table 3. Among the parents
RML 27, RML 34 and RML 1 recorded
superior mean for grain yield per plant, cob
weight per plot and grain yield per plot.
Among these RML 27 also recorded superior
mean for cob girth, number of grain rows per
cob, no. of grains per cob and hundred grain
weight. The parent RML 34 recorded superior
mean performance for cob length, cob girth,
no. of grain rows per cob, no. f grains per row
and no. of grains per cob. The parent RML 1
recorded superior mean for no. of grains per
row only. Hence based on grain yield and

726



Kuselan et al
component traits, inbreds RML 27, RML 34
and RML 1 can be considered as superior
parents.

The general combining ability of
parents for thirteen characters presented in
Table 4. The parent RML48 exhibited
significant gca for characters, grain yield per
plot, cob weight per plot, grain yield per plant,
hundred grain weight, no of grains per row and
no of grains per cob. The parent RML34
recorded desirable general combining ability
effects for days to 50% tasseling, plant height,
ear height, cob length, no of grain rows per
cob, no of grains per row and no of grains per
cob. Parent RML27 had desirable gca effects
for five characters viz., days to 50% tasseling,
days to 50% silking, cob girth, no of grain
rows per cob, no. of grains per row and
hundred grain weight. While, RML37 for
days to 50% tasseling, days to 50% silking, ear
height and hundred grain weight and RML12
for four characters days to 50% tasseling, days
to 50% silking, no of grain rows per cob and
no of grains per cob recorded desirable gca
effects. The parent RML1 recorded significant
gca for grain yield per plot, no of grains per
row and no of grains per cob, RML26 for ear
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height, no of grain rows per cob and no of
grains per cob, RML23 for cob length and
hundred grain weight, RML36 for plant height
and cob length and RML42 for hundred grain
weight. Considering the gca performance and
mean performance, it could be concluded that
the parent showing significant high gca effects
were not having higher mean value for
respective characters except for few instances.
However, relationship between per se and gca
effects of parents were reported by Aly and
Mousa®, Mahgoub® and Reddy Yerva et al®.
Hence, per se performance cannot be used to
select parents for hybridization programme.
rents.Based on the forgoing discussion, it can
be concluded non additive gene action has
predominant role in the expression of traits.
The influence of environment is more in the
expression of traits and hence multilocation
evaluation is important to assess the
combining ability effects of parents and
hybrids. The parents RML 48 and RML 1
may be considered as good combiners for
grain yield and component traits. These
parents can be used in breeding programme for
the grain yield improvement programme.

Table 1: Analysis of variance for diallel analysis for seed yield and its components traits in maize rabi 2015-16

No of Hundred L cob i
Days to Days to Plant Ear Cob Cob . No of . X Grain yield . Grain
Source of . . . grain . No of grains grain weight i
. df 50% 50% height height length girth grains per i per plant yield per
Variations i . rows per per cob weight per
tasseling silking (cm) (cm) (cm) (cm) row (gm) plot(kg)
cob (gm) plot(kg)
Blocks within
X 3 3.80** 8.43** 191.15 392.55* 4.42* 4.87*%* 2.07* 29.82** 15910.55** 7.61 569.26 1.56 0.64
Environments
Treatemnts 54 38.59** 47.04** 2718.36** 884.95** 25.38** 4.75** 14.33** 214.36** 77009.13** 60.19** 9278.8** 23.41** 12.47**
Parents 9 32.07** 33.75%* 1593.67** 521.47** 9.36** 2.73** 21.05%* 102.58** 40649.03** 63.64** 1909.06** 4.58%* 2.44%
Hybrids 44 11.99** 13.97** 909.2** 608.05** 9.89** 2.79** 11.83** 52.53** 25248.35** 49.07** 2228.18** 5.49** 2.81**
Parents 92443.58* | 16340.06* 109.37 2681724.53*
i 1 1267.6** 1622.02** 851.21** 63.8** 8340.86** 518.11** 385833.81** 981.54** 527.64**
vs.Hybrids * * bl *
Error 162 0.95 1.04 174.10 116.61 1.25 0.52 0.62 6.89 2584.61 475 383.57 0.72 041

* Significant at 5 % level, ** Significant at 1 % level.

Table 2: Analy

sis of variance for combining ability for seed yield and its components traits in maize during rabi 2015-16

Days to Days to Plant Ear Cob Cob Nfa?: No of No of grain Hu?:i:]ed Grain yield w(e:ioit Grain vield per
Source of Variations df 50% 50% height height length girth g grains 9 ar: per plant 9 Y p
tasseling silking (cm) (cm) (cm) (cm) rows per row per cob weight (gm) per plot(kg)
per cob (gm) plot(kg)
GCA 9 23.79** 25.83** 1001.46** 763.62** 6.35%* 1.92%* 27.87** 77.21%* 43084.22** 91.64** 1565.32** 2.06** 1.69**
SCA 45 18.39** 23.06** 1430.73** 378.25** 13.96** 2.47** 3.02** 113.18** 37588.64** 17.78** 5254.22** 13.63** 7.14**
ENVIRONMENTS 2 688.61** | 381.55** | 75654.79** | 2827.4** | 41.21** | 7.45** 2.35%* 425.68** | 108101.42** | 1065.04** | 150166.05** | 184.15** 162.18**
Error 162 0.48 0.52 87.05 58.3 0.63 0.26 0.31 3.44 1292.31 2.37 191.78 0.36 0.21
* Significant at 5 % level, ** Significant at 1 % level.
[ Components of variance
Copyright © Nov.-Dec., 2017; JPAB 727
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Days to Days to Plant Ear Cob Cob Nl?aionf No of No of Hu:acii:]ed i%lziainer w(e:(i)bht G;:Ln
Source of Variations 50% 50% height height length girth g grains per grains per ar: Y p 9 Y
tasseling silking (cm) (cm) (cm) (cm) rows per row cob weight plant per per
_ cob (gm) (gm) plot(kg) | plot(kg)
GCA Variance 0.65 0.70 2540 | 1959 | 116 0.05 0.77 2.05 1160.89 248 38.15 0.05 0.04
SCA Variance 5.97 7.51 44789 | 106.64 | 4.45 0.74 0.1 36.58 12008.77 5.14 1687.47 442 231
Environmental Variance 15.29 8.47 1679.28 | 6154 | 090 0.16 0.05 9.38 2373.54 23.61 3332.76 4.08 3.60
GCA/SCA Var Ratio 011 0.09 0.06 0.18 0.04 0.06 0.85 0.06 0.10 0.48 0.02 0.01 0.02
Table 3: Per se performance of parents for seed yield and its components traits in maize during rabi 2015-16
Days to Days to Plant . Cob . No of No of No of Hund_red _Gram C(.)b G_ram
X Ear height Cob girth . . . grain yield per weight yield
Parents 50% 50% height length grain rows grains per grains per X
tasseling silking (cm) (cm) (cm) (em) per cob row cob weight plant per per
(gm) (gm) plot(kg) plot(kg)
RML1 63.83 65.50 200.48** | 108.31%* 13.98 13.98 14.07 29.57** 320.00 28.25 97.33%* 3.83** 3.01%*
RML12 62.67 65.67 165.20 77.87 14.85%* 14.13 16.33** 27.93%* 385.70%* 27.50 74.10 3.37 2.34
RML23 65.00%* 67.33** 155.70 79.78 12.32 14.00 12.43 21.63 289.50 28.47 56.03 2.01 154
RML26 63.83 66.33 171.27 81.98 12.82 14.95%% 18.80%* 27.07 421.95%* 25.17 76.77 3.75% 2.74%%
RML27 62.83 65.00 193.52** 90.03** 14.13 15.13** 16.06** 27.87** 517.90%* 29.58** 94.57%* 4.18%* 2.91%*
RML34 64.00 66.33 171.60 82.40 16.87** 14.68** 15.67** 34.83%* 410.65** 28.33 104.72%* 4.46%* 3.34%*
RML36 65.67** 68.50** 149.13 80.53 13.77 12.75 13.53 21.73 239.05 25.25 55.28 2.23 178
RML37 61.00 63.00 175.37%* 75.03 14.22 14.53** 14.00 25.23 274.55 34.92%* 82.08 3.23 2.26
RML42 69.67** 71.83** 164.08 85.58 13.57 14.25 13.40 21.83 244.95 28.75* 66.55 2.50 1.69
RML48 65.10%* 67.80%* 156.60 83.50 13.20 13.80 14.00 27.50* 337.30 22.60 59.10 2.30 1.70
MEAN 64.36 66.73 170.30 84.50 13.97 14.22 14.83 26.52 344.16 27.88 76.65 3.19 2.33
SE. 0.16 0.17 2.19 1.79 0.18 0.12 0.13 0.43 8.47 0.36 3.26 0.14 0.10
C.D.5% 0.32 0.33 434 355 0.36 0.23 0.25 0.86 16.73 0.71 6.44 0.27 0.21
C.D.1% 0.42 0.44 5.73 4.69 0.48 0.31 0.34 1.14 22.08 0.94 8.50 0.36 0.27
Table 4: Estimates of General combining ability effects for seed yield and its components traits in maize
during rabi 2015-16
No of Hundred Grain cob .
Days to Days to Plant Ear Cob . ; No of No of . . : Grain
Parents 50% 50% height height length Cob girth grain grains grains grain yield per weight yield per
tasseling silking (cm) (cm) (cm) (em) rows per per row per cob weight plant per plot(kg)
cob (gm) (gm) plot(kg)
RML1 -0.08 031 11.70%* 7.09** -0.05 -0.21 -0.52** 0.86* 24.71%* 0.21 3.32 0.15 0.42**
RML12 -0.51%* -0.36* 0.77 -2.16 -0.10 0.08 0.85** 0.15 37.34** 031 0.44 0.23 0.11
RML23 0.23 -0.08 210 041 0.52** 0.11 -1.60%* 0.08 -55.18** 2.40%* 412 0.08 -0.07
RML26 0.31 0.46** 2.94 3.73* -0.66™* 0.20 1.44%* -0.26 35.19** 2,47 11.25%* 0.21 0.17
RML27 -0.36™* -0.36** 4.03 -1.05 -0.38* 0.37** 0.34** -0.99* 20.31* 0.87* 3.76 0.17 0.03
RML34 -0.97** -1.00 -5.25** -4.35* 0.42* 0.14 0.36** 2.94** 68.45** -1.55%* 3.20 -0.27* -0.06
RML36 0.06 0.29 -5.59** 2.78 0.65** -0.41%* 0.23 -1.09* -38.19%* -1.26%* -5.92 -0.17 -0.10
RML37 -0.56™* -0.63** -3.05 -6.98** -0.30 -0.21 -0.05 -1.98** -60.78** 1.64** -9.09** -0.40%* -0.35%*
RML42 2.03** 2.10%* -1.29 6.21** 0.12 0.02 -1.01 -1.20%* -33.62** 1.53** 1.89 0.12 -0.07
RML48 -0.10 0.10 3.70 2.50 0.03 0.10 0.10 1.50%* 21.70* 1,00%* 9.50%* 0.30* 0.21*
SE(gi) 0.10 0.11 1.47 1.20 0.12 0.08 0.08 0.29 5.68 0.24 2.18 0.09 0.07
* Significant at 5 % level, ** Significant at 1 % level.
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