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Combining Ability in Pearl Millet Genotypes:
(Pennisetum typhoides S & H)

hh. R, SREENIVASULUL, and C, SREERAMULUZ

Heterosis and combining ability studies were made in bajra inbreds of differont height
groups viz, dwarf, medium tall and tall, Heterosis ol varying degrees was mamfﬂﬁt'ed' by
tha Fys for the characlers studied. Butthe magnitude was high lmplnm ‘height, pani‘r.la
weight and grain vield, In the combining .ability analysis, both the GCA and' SCA maan
sguares were significant indieating the importance of both additive and non- additive gfrnu

pelions,
flowering, stem girth and grain yield,

In bajra available information on the
advantage of dwarf inbreds over tall
ones is meagre. The present study was
undertaken to study heterosis and com-
bining ability in hybrid combinations in-
volving inbred lines of pearl millet of
different height groups,

MATERIAL AND METHODS

Nine promising bajra inbred lines

were crossed in a diallel fashion adopt-
ing themodel | and method 4 during
kharif 1976, The inbreds were classi-
fied into the following three height
groups.

i) Dwarf (D): L.S. 369, L.S,
471-8, L. 8. 326-1 (upto 120
em).

i) Mediumtall (MT): L.S. 400,
L. S. 898/1166, L. S. 510-2
(121-150 cm).

iii) Tall(T): L. S.70/1, 1. P. 1929,
L. S.1777/810-1 (above 150
cm).

and superior parent

However, additive gene action was predominant for plent height, days . to ‘.:'rﬂ?/;

The resultant 36 F;s along. with
their parents were sown during 1977
lkharif in a randomised block design rep-
licated thrice at Agricultural Research
Station, Lam: (A. P.). In each row, five
plants were selected %t random and ob-
servations recorded on plant height (cm),
number of leaves per plant, days to 50
percent flowering, internodal iength
(em), stem -girth- (cm), -panicle length
(cm), panicle girth (cm), panicle weight
(g), straw yield (g) and thousand grain
weight (g). Heterosis interms. of su-
periortiy of hybrids over mean of parents
(heterobeltiosis)
were estimated, General and ‘specific
combining ability (GCA & SCA) analy-
ses were made as suggested by Griffing
(1958).

RESULTS AND DISCUSSION

Heterosis :

Heterosis of uar{ring: degrees was
manifested by the F.;s (Table-1).. In:
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-tha case uf number . of !eaves days to
50% fiﬂwenng and straw yield, negative
haterﬂsls ‘was racordad Similar results
on ear{mess of hybnds over their parents
were reported by Phul et al.
The maximum heterosis. of 29% over the
mid parent and 19% over the better
parent was recorded for grain vyield,
which i is a desirable feature for commeri-

cal production of hybrids. Significant
heterosis in grain and fodder yields was
recorded by Krishna -rao et a/. (1981)
also.” In the present study maximum
heterosis for grain yield was recorded in
crosses mmlwng dwarf or medium tal|
inbreds_, as one of the parents. Five F,s
L.S. 369 x L.S. 326-1 (D X D), L.S. 369 x
L.S. 400 (D.-X MT), L.5.369x L.S. 1777/
810-1 (D XT), L S.326-1 x L. S. 898/
1166 (DX MT) and L. S. 898/1166x L. S,

70/1 (MT X T) are outstanding for grain

yield with highest heterosis. -

In case of panicle weight, which is
impurtant yield component16%, hetero-
sis over mean of parents and 6 percent
heterobeltiosis was recorded. Twenty
nine hybrids manifested heterosis and
twenty one exhibited heterobeltiosis,
As in the case of grain yield, the parents
which contributed to maximum heterosis
were either dwarf or medium tall,
Heterosis for plant height was 16% and

“heterobeltiosis was 4%. Heterosis for
plant height in bajra was reported by Lal
and Singh (1968) also. The hybrids exhi-

(1973).

_ances for plant height,

bited slight improvement in grain size as.

recorded in terms of 1,000 grain weight.
Heterosis of seven percent over mid-
parent was recorded for this character.

COMBINING ABILITY ANALYSIS:

The differences between the crosses
for all the characters were statistically
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significant.- The mean squares from
combining ability analysis are given in
Table Il. GCA mean squares were  sig-
nificant for all the characters while SCA
mean squares were signiflcant for all
characters except for internodal length.
stem girth and panicle weight. GCA
mean squares were higher than SCA
mean squares for plant height, - days to
50% flowering, internodal length, stem
girth, panicle weight and grain yielp
indicating the predominance of addi-
tive gene action. Phul. et al. (1973)
noticed significant GCA and SCA vari-
days to 50 per
cent flowering.. ear length and grain
yield in pearl millet which agrees with
present findings.

The estimates of GCA effects are
given in Table-lll. Inbred L.S. 471-8
(D) has the highest effects for grain
yield followed by L.S. 369 (D), L. S.
400 (MT) and L.S. 70/1 (T). All these
inbreds are good combiners for yield.

The estimated ‘variances .of GCA
and SCA for different parental genoty-
pes and for different characters are
furnished in Table IV. In case of grain
yield, GCA variance is high for L.5.
400 (MT) and L.5. 510-2 (MT). Based
on the interpretation of SCA and GCA
variances (Sprague and Tatum, 1972)
these parents should be either better or
poorer  than other lines. From the
estimates of GCA effects, it can be seen -
that L.S. 400 (MT) has high GCA
effects and 510-2 (MT) has the lowest
(Table [1l). In general, for grain yield,
GCA variances are higher than SCA
variances in different parents studied.
In case of panicle weight, GCA vari-

~ ance is the highest for L.S. 610-2 (MT)
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and this inbred had the lowest panicle
weight. SCA variance was very high
in case of L.S. 70/1 (T) and L.S. 1777/
810-1 (T). Based on the average
performance, L.S. 70/1 (T) recorded
_ high panicle weight and L.S. 1777/3810-
1 (T) had low panicle weight. SCA
variances were found to be greater than
GCA variances for panicle length, plant
height, days to 50 percent flowering
and weight of 1,000 grain suggesting
the predominance of dominant gene
action for these characters.
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Table | Heterotic effects of Fys

Average heterosis

Mean of as percent _of

Variable :Flg Parents Superiar Mean af Superiar

parent - Parents ., Parent.
Plant height {cm) 173 09 149.75 167.01 16 4
MNo. of |eaves - 11.33 11.40 11.69 -1 -3
Days to 50% flowering 46.38 48:32 5084 -4 -3
Internodal length (cm) 16.54 16.08 16.74 3 -1
Stem girth (cm) 0.73 0.68 070 7 ‘4
Panicle fength (cm) 22.88 20.98 22.39 g “ 2
Panicle gitth (cm) 1:84 1.82 1.92 s -4
Panicle weight (g) 38.38 23.05 36.36 16 6
Straw yield (g) 116.87 122.16 13258 -4 -12
Grain yield (g) 28.56 22.11 2392 29 ° . 19
1000 grain weight (g) 8.38 7.82 8.20 7 _ 2
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