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Studies on Combining Ability in Pearl Millet (Pennisetum

americanum (L) ‘K Schum)

F. JANARDHANA RAD! and , V, REDDI

Gombining ability of ten inbred lines of pear! millet of African and Indian origin were

studied hrough diallel crossing technique for yleld and yield attributes viz.,
days to flower,ear nurnber gar length, ear girth,ear packing and 1000-

plant  height,
-grain wm-ght Both addi-

tive and non-additive types of gene action were found to play a significant iole in bringing out
the heterotic m'far::s in these characters, The g.c.a. effects of the parents and the s.c.a. effects

af the crosses slmwed that

none of the parents wrzre useful for simultaneous improvement ol
all the characters as they were found to be good fur a_single o1

Selection indicss were worked oot to evaluate

a few characters only,

the genotypic value of the'cross. They con-

Miemed the superiority of the parents Sereri A, RP. 118/3-5 and RP. 156/2 in enhancing the
genotypic value of the hybrids for modt ol the charactars.

Information on combining ability
of yield and vield attributes helps the
breeder in choosing the right type of
parents for developing hybrids, syn-
thetics and composites: Several wor-
kers have reported combining ability
studies in pearl millet (Pennisetum
americanum L) K. schum -(Hirachand
et.al., 1873; and Tewari 1974). In the
present paper the results of the study
on combining ability of ten pearl millet
inbred . lines of African and Indian
origin for eight important yield attri-
butes including yield are reported)

MATERIAL AND. METHODS

Ten inbreds wiz.,, J. 1244 (Py), J
1623 (P}, J, 1644 (P,) (Jamnagar.
Gujarat), 700561 (P,), Sereri A (P:),
(African), RP. 25/4-3 (P:), RP. 79/

.plant  height,

5-1 (P;), RP. B7/1-1 (P,), RP. 118/
3-5 (P») and RP. 156/2 (P,,) (Rajen-
dranagar, Andhra Pradesh)were crossed
in all possible combinations (exclud-
ing reciprocals) during summer 1976,
The parents and their 45 cross combi-
nations (Fi's) were grown in rando-
mised complete block design with
three replications during kharif 1976
at Agricultural Research [nstitute,
Rajendranagar, Hyderabad, "A. P. Each
entry was sown in a single row of -
3.75 m long. Row 1o row spacing
was 45 cm and hill to hill 15 cm. At
maturity 5 plants from each row were
randomly chosen for recording daia on
days to fiower, ear
number, ear length, ear girth, ear
packing, 1000-grain weight and grain
vield General and specific combining
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abilities were calculated according 1o
Method I, model | of Griffing (1956).
Selection indices were computed as
- per Patel gt.al., (1969).

RESULTS AND DISCUSSION

The results of analysis of vari-
ance showed that mean squares due
to genotypes were significant for all
the characters indicating the existence
of genetic variability in the material
selected for study.

The ANOVA for combining ability
(Table-1) revealed that the mean
squares for g. c. 8. as well .as s. ¢, a.
were significant for all the chara-
cters. The variance components for
the s ¢.a were higher than their
respeclive g. ¢. a. components.  This
suggests that both additive and non-
additive genetic components play a

significant role in the expression of

these chamnters

The g.c.a. effects (Table-2)
showed that parent 5 was a good
combiner for three attributes viz.,
grain yield, 1000-grain weight, ear
girth and moderately a good combiner
for earliness and parent 3 for ear
number as well as for dwarf stature
and early maturity, Parent 10 also was
a good combiner for early flowering,
dwarf stature in addition to ear pack-
ing. Parent 2 was a good combiner
for ear length. Parents 1, 4 and '9
were medium to good combiners for
mast of the ear characters.

The estimates of s.c. s effects
(Table-3). revealed that the cross
between parents. 1X5 was best for

‘hybrids .

- [Vol, 69, Ne, &

dwarfness.-P 10.also appeared ‘1o be
good for inducing dwarfness as: seen
by the crosses 9X10 and ?X‘I@ Apart
from these two crosses, the parent 10
hes also induced dwarfness in thres
more cross combinations (data. not
furnished in the table); Parents 5 and
4 seemed to be good combiners. (5 x 7,
4 x6 and 2 x 4) in. inducing early
flowering. Na definite trand was obse-
rved for ear number and ear length, fo
show the preponderance of- any parent,
However, for ear girth, the top two
hybrids 2 x 5 and 5 x 6, had P..as one
of the parentes, For ear-packing, parent
6 was involved in all the best three
e. 6x8 5x6 and 6x 7.
In respect of grain yield P, was 3
common parent for the best two -::msses
(2x 8, and 2 x 9), though 5 ¥ 10 occu-
pies the first rank, This may be due to.
the highest g.c.a. effects of atleast one
of the parents for their character.

Each of the parents did well for a

‘particular or a few attributes only. ‘As

such it would be difficult to study the
progeny of several possible cross combi-
nations. of these parents. Hence, to
evaluate the genotypic value of the cross
selection index was calculated based

on the s.¢.a. and g.c.a. effects of the
parents involved, using their variances
as weights in each of the hybrids,

The indices (Table-3) showed that
the best three hybrids for all the chara-
cters; genesally involved parents 5° 9
and 10. The influence of parent 5 was
seen in best crosses for grain vield
(5x 10 and 5 x-8) , 1000-grain weight

" (2x5 and 1 x5) and ear length (2x5,

5x6and5 x 8) in addition to early
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.n‘IEtI.:II'IW (3 x5 6 x 10 and 5 x B8),
Parent 9 was involved in the best
hybrid for grain vield and also to
induce dwarfness(9 x 10). Similarly the
effect of parent 10 was evident in the

best crosses for grain yield (5 x 10),
ear packing (9 x 10 and 3 x 10), early

miturity (5x 10), and dwarf plant types
(9x 10 and 7 x 10),

With regard to the g.ec. 2. and
s.c.a. effects of the parents the
parents 5 with the high positive g.c.a
eifects could influence the expression
of the crosses 5X10 and 5X9 for high
grain yield, 2X5 and 1X5 for 1000.

grain weight and 2X5, 5X6 and 5X8

for ear length. The high negative
g. ¢. a..of parent 5 lowered the dura-
tion in combinatons of 3X5, 5X10
and 5X6. The parent 1 with its hig-
negative g. ¢. a. reduced the height
of the plant in the cross 1X5. The
parent 9 with its high g.c. 2 could
increase grain yield in the cross 2X9,
ear-packing in the cross 9X10, ear
number in the crosses 1X9 and 3X8.
In the cross 4X9, the increased ear
girth might be due the high g. ¢ a
of the parent 4, The dwarf stature of
the cross 9X10 was due to the g.c.a.
of the parent 10 rather than the g.c.a.
af the parent 9, The high arain vield
of 5X10, dense ear packing of 9X10
and 3X10, dwarf stature of 9X10 and
7X10 and early duration of 5X10,
crosses could be attributed 10’ the
g. c. a. of the parent 10, Thus the
selection indices show. that the geno-
typic value is influenced by the g.c.a.

STUDIES ON COMBINING ABILITY

of the parents. The diversity of geog-
raphic origin of parents would seen
to lead to genetic diversity which
in turn plays ‘a significant role in
influencing the genotypic values of
crosses, For instance parent 5 (Sereri
A) and parent 4 (700651) of African
arigin in  combination with Indian
parents 10, 2, 3and1, produced produc- -
tive hybrids for majority of the charac-
ters like grain yield (6X10), 1000-grain
weight (2X5), ear girth (2X4), ear
length (2X5), ;early maturity (3X5)
and dwarf stature (1X8).

These studies would further indi-
cate that the hybrids involving parents
Sereri A, RP 118/3-5 and RP-156/2 can
be used with advantage in multiple
crossing programme which may lead to
the development of superior popula-

1ions,
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Table 3. Moan volues for len characters of best three Fy hybrids of pearl millet complited a5 ners.cal-
' effects and selection indices o

Characters © Rank s, ¢ o, effects - selection indices.
Cross Mean Cross Tean

value valug.

Plant height 1 1% 5 82.60 ' 1%5 82,60
2 9 x 10 13,53 9% 113,53

3 7 x 1L 14,13 7210 114,13

Days to flower U."#u',]. -1 Eun7 42,60 3xk : 167
2 4% 6 43,47 Sx 1 42,00

3 2xh 47.20 5% 42,20

. Ear number {No,) 1 2x6 5.80 Ixy 733
2 4x10 B.13 1x6 - 6§ 67

3 Ing 7.33 1x8 ' 5.40

Ear length (cm) 1 4xd 27,60 2x 20,00
2 243 2647 5B 18.87

3 5x 10 22,07 5x8 23.47

Ear girh (em) 1 2%5 2.98 2x4 2,48
2. 5x 6 2.70 4x8 27.60

3 ax7 2.11 4 %8 2760

Ear packing Nojom? 1 GxB 21.00 6x8 21.00
. 2 GxG 19.58 E_: 11 20:53

3 Gx7 18.80 Tx 1 20.28
1000-grain weight (gm) 1 1%x3 11.57 2x§ 12.09
' 2 156 10,53 1x4 11,32
3 1%8 10,22 1%5 8.00

Groin yield {gm) 1 5 %1 66,60 5 %10 G660
) 2x8 60,32 2x9 62,47 .

3 2% 9 62,47 5x 9 £0,79
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