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Combining Ability Analysis in Sorghum*
M. H. Patel, K. B, Desai and M. U. Kukadia
Department of Plant Breeding & Genetics, GAU, Navsari
ABSTRACT

Thirty-six hybrids of sorghum (Sorghum bicolor (L.) Moench ) were grown alongwith
3 female parents (fertile counterparts of male steriles), 12 male parents and GJ
108 and CSH 5 as checks. Additive genetic variance predominantly governed the ex-
pression of yield and components in present set of material.

Line 2077 A was a superior female for number of grains and grain yield, where-
as SPV 228 and SPV 230 were good combiners for these characters. Specific combi-

nation 2219A x SPV 226 appeared most desirable for grain yield.
(Received on 23rd Oct. 1981

INTRODUCTION randomized block design with thice

The object of hybridization is to replications. GJ 108, an improved local
combine in a single genotype desirable variety and CSH 5 a released hybrid
genes contained in two or more geno- Were used as check. Plot size comprised
types. However, the choice of the pare- ©f 3 rows 3m long spaced 45 c¢m apart.
cnts and the choice of cross are the two Observations were recorded on 5
basic things about which the breeder competitive plants in each replication on
must have some- information. Among days to 509, bloom, plant height (cm),
several experimental designs, line X length of the panicle (cm), pauicle cir-
tester design  enables the geneticist to cumference (cm), panicle weight (g),
tvaluate large number of genotypes for 1‘1umbcl.~ of whorls/panicle, number ol
their suitability as parents for hybridi- primaries/panicle, 1}‘3118“_1 of  primary
zation. Present study reports on this branch, number of primaries/ whorl,
aspect of sorghum. number of secondary branches/primanry
MATERIALS AND METHODS branch, number of = grains/primary
The cxperimental material comprised ~Pranch, number of grains/panicle, 1000-

of 36 ¥, hybrids, derived by crossing 12 grain weighl (g) and gm__in }"u‘.l(l/pll?lll (g).
diverse varieties to 3 diverse male sterile Data wcx:r analysed lullown}g l.\‘t.‘l'n[ll-
lines alc ngwith 15 parents (12 males and horne (1957) and Raa et al. (1968).

3 fertile counterparts of male sterile RESULTS AND DISCUSSION

lir"'s). The fifty-three genotypes were Analysis of the data revealed that
-'~§"'0\%-'n in 1979 kharif season at N. M. there were singificant ditli-:'vut;vs among
College of Agriculture, Navsari in a  the genotypes for all the attributes in-
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PATEL LT AL.: COMBINING ARILIpy

‘,cgtigatcd (Table 1), Female parenis
also lollowed the same trend. Rao el al,
1068 also reported l.hull. there were o
differences among existing females with
regards to erain yield. Mean squares for
male parents were also significant for
all characters except length of primary
and number of secondary/primary bran-
ches. This finding is, however, contra-
dictory with the findings of Rao e 4/,
(1968). It is possible that the dry spell
which prevailed during the later part
of the season when experiment was
conducted led to non-significant diff-
erences among the parental lines. On
the other hand, the hybrids differed
significantly for all the characters indj-

cating that heterozygotes are more homeo-
static. Mean squares for parents ops.

hybrids were also significant for all the
characters which strongly implied hetero-
sis for these attributes.

Almost all the characters under study
(Table 1) revealed preponderance of
additive genetic variance. Importance of
additive genetic variance for grain yield
components was also observed by White-
head (1962), Kambal (1963), Kambal
and Webster (1965), Nichaus and Pick-
ctt (1966), Beil and Atkins (1967), Rao
t al.(1968) and Shankargowda et dl.
(1972). On the other hand, several reports
arc available where non-additive genetic
variance was found to be of greater
‘mportance for grain yield (Nagur and
Murty, 1970; Rao et al., 1970; Goud,
19715 Goud e al., 1973 and Govil and
Murty, 1973). 1t depends on the materi-
“used whether additive genetic vari-
e or the non-additive genetic variance
Somportant  hecause the gene Ire-
‘Iiu'trn't-.s and degree of  dominance in-
rlL‘“E]_”':" the magnitude of the components
’ SCNOtypic variances.

.1]“-’ cStimates of combining ability

ANALYSIS IN DORCGITU N

lor grain vield and number ol

3

grains revealed that 92077A was meost
desirable female and SPV 298 as well
as SPV' 230 were most desirable males
by virtue of their significant positive gea
cffects (Tables 2 and 3). On the other
hand for 1000-grain weight, 36A ap-
peared to be a good female and SPV
221, SPV 2925 and SPV 9231 were desir-
able males.

Since early maturity and medium
stature are desirable, parents with ne-
gative gca effects would be desirable.
It was found that 2219 A was most
superior female parent with respect to
these traits. However, among male pare-
nts, SPV 224 and 221 were found to
be desirable for days to flowering, while
SPV 230 and 223 were desirable for
plant height (Tables 2 and 3).

Two best parents (both female as
well as male, best Fls, best general
combiners and the best specific cross
combinations for different characters were
identified (Table 3). The order of best
parents selected on the basis of GCA
cffect and array means was essentially
the same. It implies that for practical
purpose the selection of the best parents
could be made on the basis of array
mean. and in so doing the use of long
and time-consuming statistical compu-
tations could be avoided. This finding
confirms the earlier reports of Rao et al.
(1968) and Shankargowda et al. (1972).

The best crosses selected on the basis
of SCA effects and per se performance
were not the same for almost all the
characters. High SCA need not nece-
ssarily mean a high performance by the
hybrid. Therefore, the estimation of SCA
effects seems rather of limited
The choice of best cross combinations
should be based on per se pevlormance.
9077A x SPV 928 and 2077A x SPV 230

were identified as best crosses tor yield.

value.
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Jor grain yield, 25 AxSPV 994 ap-
pcal‘cd to be the most superior combi-
nation whereas for number of grains
an important component of yield, 2077A
x SPV 230 was most superior combi-
nation. Bolder grains are desirable.
Several specific combinations like 2077A
x SPV 221;2077A x SPV 232, 36A x SPV
924, 2219 x SPV 220, and 2219A x SPV
229 were identified as best specific cross-
es. For days to 50 9% blooming, 36A x SPV
223 and 36A x SPV 231 were superior
cross combinations since they had highly
significant negative sca effects. Signi-
ficant sca effects in negative direction
were also found for 2077A x SPV 226 and
2219A x SPV 225 crosses for plant height.

Unless yield improves, we may not
be interested in other panicle chara-
ters and therefore sca effects for other
characters are not discussed.

Since variance for grain yield was
predominantly additive in nature, deisr-
able segregants for yield could be expec-
ted to be used as varieties from crosscs
among 2077B, SPV 228 and SPV 230.
Superior transgressive segregants could
also be fixed. This would exploit highly
significant heterosis observed for grain
yield when 2077A is crossed with SPV
226 and SPV 230. The use of good
general combiners in hybridization pro-
gramme and selecting desirable segre-
gants from the segergating generations
by adopting progeny selection technique
lor exploiting additive genetic variance
would lcad to rapid improvement.
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