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Abstract : In the present study, information on the magnitude of combining ability
was obtained for grain yield and its components following diallel analysis excluding
reciprocals involving ten elite genotypes of sorghum. The 45 F;s, 10 parents and one
standard check were tested in randomized block design with three replications at Navsari
Agricultural University, Waghai. Analysis of variance revealed presence of considerable
variability among genotypes. Combining ability analysis revealed importance of both
additive and non additive variances in the expression of various traits. Additive gene
action was predominant for grain yield and its related traits. The per se performance
of parents for various traits in general was associated with high GCA effects. Similarly
close association between hybrid performance and SCA effects was observed. Parents
SR 1718, SR 1571, SR 770 and SPV 1022 were observed as good general combiners
for yield and its attributing traits. While in respect of hybrids, crosses SR 770 x SPV
1022, GMRP 9 x SR 1571, SR 833 x GMRP 27 and SR 833 x GMRP 9 had exhibited
higher SCA effects with higher mean values. The parents with good GCA offer the
best possibilities of exploitation for the development of improved lines with enhanced
yielding ability. The crosses with high SCA which had at least one parent with high
GCA could be successfully exploited for varietal improvement. Recurrent reciprocal
selection may be useful to handle such materials.
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Introduction

Sorghum (Sorghum bicolor (L.) Moench)
is an important rainfed crop. It provides staple
food for the people. It is the primary necessity
for the breeder to make choice of elite parents
for hybridization to improve yield. Combining
ability analysis is the main tool for choice
of parents as well as understanding of the
nature of gene action. So, information on
relative importance of general and specific

combining ability is of immense use in the
development of an efficient breeding programme.
The present study was therefore conducted to
estimate the general and specific combining
abilities of parents and hybrids, respectively.

Materials and methods

Ten homozygous lines of grain sorghum
were used as parents in this hybridization
programme. The lines were SR 770, SR 833,
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Table 1. Analysis of variance for combining ability in sorghum for yield and its attributing traits (Waghai)

Plant height Flat leaf area Panicle Primaries per Grain yield/  Test weight
length (cm)

d.f.

Source of variation

(®

plant (g)

panicle

(sq.cm)

(cm)

0.034

18.372
533.151 **

10.841
106.717**

0.253

5.478
6591.962%**

6086.273%*

155.751
2585.724 **

2845.717**

Replications

Genotypes

Parents

0.314%**

25.062%*
44.057**

54

738.171%** 0.445%*

105.420%**

0.287**
0.291

21.700 105.646 ** 494.000**
165.502 410.375

6823.256 **

2301.972 **

12731.122

44

Hybrids

2.096

966.207
5717.505 **
1493.284 **

1

Parents vs hybrids

GCA
SCA

418.767** 0.197
0.086

77.010 **

25.951%*

1174.924%**

27.285 ** 129.506**

5.588

4.832%%*

799.305 **
170.550
83.698

45

0.020

5.245
34.460
124.262

1.529
2.030

100.455

468.688
1392.829

108

Error
c’g

c’s

0.014

5.952
21.697
0.318

0.066

3.300
0.166

628.755

3.238

1.351

1.761

SEm=+

* - Significant at 5% and ** = Significant at 1%

SPV 1388, SPV 1022, CSV 15,GMRP9,
GMRP27, SR 1571, SR 1718 and GJ 38.

The crossing programme was adopted
using diallel mating design excluding
reciprocals at Main Sorghum Research
Station, Navsari Agricultural University,
Surat. The parental lines and their resultant
45 F s were evaluated with GJ 41 as standard
check at Hill Millet Research Station,
Waghai. The trial was conducted in a RBD
with three replications. The recommended
agricultural practices were adopted to raise
the crop. The observations recorded were
plant height (cm), flag leaf area (sq. cm),
panicle length (cm), primaries per panicle,
grain yield per plant (g) and test weight
(g). Analysis of data for general and specific
combining ability was carried out following
Griffing’s (1956) Method II, Mode I (Fixed
model).

Results and Discussion

The analysis of variance for combining
ability for yield and its attributing traits
are presented in Table 1. The ANOVA
revealed significant varietal differences for
genotypes, parents and hybrids for all the
characters studied which was the indication
of existence of sufficient variability among
genotypes. The variances due to general
combining ability and specific combining
ability were highly significant for all the
traits under evaluation except test weight,
which suggested that both additive and non
additive variances were important in the
inheritance of the characters under study.
Similar findings had been reported by Patel
et al. (1990), Amsalu and Bapat (1990),
Mehtre and Borikar (1992), Senthil and
Palanisamy (1994), Pillai et al (1995),
Naik (1996), Bhadouriya and Saxena
(1997), Chhimpi (1998), Bhavsar and
Borikar (2002) and Rafiq et al. (2002).
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Results of present study suggested
that high magnitude of GCA,
contribute additive gene action or
additive x additive interaction effects
and represent fixable portion of
genetic variance. In view of this,
parents SR 1718, SR 1571. SR
770 and SPV 1022 offered the
best possibilities of exploitation for
the development of improved lines
with enhanced yielding ability. It
is suggested that population involving
these lines in a multiple crossing
programme may be developed for
isolating desirable recombinations.
Further the lines showing good
general combining ability for
respective component may be utilized
in component breeding for effective
improvement in  particular
component, ultimately seeking
improvement in yield itself.

Mean
33
3.0
3.0
2.7
3.0
2.7
2.S
2.7
2.7
3.1
2.9

2.63

Test weight (g)
SCA effects
0.524%*
0.458%*
0.399*
0.308
0.299
0.291
0.241
0.233
0.224
0.199
0.117
0.191

SR 833 x GMRP 27
SR 833 x GMRP 9
CSV 15 x GMRP 27
GMRP9xSR 1738
SPV 1388 x GMRP 27
GMRPI x GJ38
SR1718xGJ38
GMRPIxSR 1571

SR 770 x GMRP 27

SR770xSPV 1022
GMRP27xGJ38

Cross

The crosses showing high SCA
effects involving either both or at
least one good general combiner,
it could be successfully exploited
for varietal improvement and expected
to produce stable performing
transgressive  segregants carrying
fixable gene effect. The high x
low GCA crosses through
complementary interaction exhibited
high SCA effect. Reciprocal recurrent
selection might be useful to handle
such materials.

Mean
46.30
48.90
52.80
50.10
51.30
64,30
63.80
57.50
34.20
51.50
40.22

Grain yield / plant (g)
SCA effects
20.824 **
18.424 **
17.193 **
15.732 **
15.035 **
14.282 **
13.841 **
13.293 **
8.818 **
8.174 **
2.109
3.105
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Table 3C. Details of top ten crosses in respect of combining ability effects for yield and its attributing traits (Waghai)

* = Significant at 5% and ** = Significant at 1%

S.No.
1
2
-i
4
5
6
7
8
9
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