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STUDIES ON COMBINING ABILITY IN PEARL MILLET
(PENNISETUM TYPHOIDES (B.) 8. AND H.)

SAIN DASS, H. P, YADAV, and D, P, DESWAL

Combining ability estimates were obtained from a line x toster anslysis  of ctosses
Involving s'x diverse male stavila line (female) with ten elita (male) genotypes [Non-additive
type ol gene sctien was found prodominart tor all tha cheracters, except 50O grain  weight
where sdditive typa of gene action was noticed, #meng female parents WS, 6141 A and M, 5.
BO54 & were Top general combiners for grain yield and most of the other charactors, H 279,
H 686, H 54-3 and H 130-3 were the top ranking generzl combiners for grein yield and many’

of the other desirable attrlbutes, The top cross
23024 X H 54-3. JakhranaXH 54-3 and M.S. 1114 X M 688, In general 1hers

combinations for grain yield were M.S.
WES NO

eerrespondence between mean performance and 5.C A, effects ol the crosses in the nrosent

material,

Pearl millet is an important food

snd fodder crop of India With the
release of first commercial hybrid in
1965 thsre was a tremendous increaso
n total production of peatl millst.
This increase was due to the first
male sterila line Tilt 23A, developad
by Buiton in 1858. This line has
been - extensively utilized for the
development of a number of high
vielding ‘pearl millet hybrids in India.

Howeaver, this male sterile line as

twell as other male sterile lines and
hair hyorids have become highly
susceptible to one or other diseases
like downy mildew, smut and ergot.
It has been observed that hybrid or
a variety derived from narrow genstic
base, usually breaks down in resis-
ance to dissases quicker than the
synthetic or composite population,
which are developed from a broad

and diverse genetic base. Under such
circumstances where commasrcial seed
production is a prablem. the synthetic
or composite population progremme
should be encoursged. Combining
ability analysis is the best method

-to screen all the exotic and indigenous

material. Compositing of superior
male steriale lines and inbreds on
gc.a. basis can bes carried out to
obtain superior populations through
recurrent selection,

MATERIAL AND METHODS

Ten inbred lines developed from
diverse sources Were crossed Wwith
six male steriale- lines namely M, S.
111A, M S. B141A, M. S. B054A,
M. S. 23D2A, M. S 126 D:A, and an
open pellinated variety Jakhrana. The
60 Fi crosses along with four checks
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viz, PHB 14, BJ-104, NHB 5 and HB
3, were eveluated in a 8 x B simple
lattice design with four replications
at the Research Farm of Harysna
Agricultural  University, Hissar. Each
entry was accommodated in single
row plot of 3 m length. The row to
row and plant to plant distance was
kept as 50 cm and 15 cm respactively
Data wern recorded for grain yisld
(a/plot), ear welght (g/plot), effective
tilters (no [plot), plant height, days
to 50 per cent floweting and 500
grain weight (g). Analysis for combi-
ning ability was done by using the
procedure develepsd by Kempthorne
(1957).

RESULTS AND DISCUSSION

Analysis of variance for combining
abillty and estimates of variance due
to GCA and SCA are presenced in
Table 1. The femnles were more
variable than the males and hybrids
for all the characters except days
to 50 per cent flowering and 600
grain weight for which males axhibited
high values. High variances for
females observed in presant investiga-
tion might be due to a wide diversity
among the male sterile lines. It could
also be due to the low numbsr of
the females lines (Gupta snd Singh,
1967). The SCA variances were higher
in magnitude than GCA for all the
characters except 500 grain weight.
The estimates of GCA and SCA
variances revealed non-additive gene
action for all tho characters except
500 grain weight. The results of this
study in pearl millet are comparable
with those of earlier reports by (Nanda
and Gupta, 1967, Muity et af, 1967,
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Parkash et z). 1977.- Yadav ef-a/. 1981,

and Dass etal. 1982), Non-additive

wpe of gene action. was_ important
for yield and yiecld components in this
crop. General combining ability sifects
for females end males are prasented
in Table 2. Among females M. S
1541A was the best conibiner foi
grain yield and ear weight snd: good
combiners for most of “the other
characters. M, S. 5054 A wras the bast
gensral combiner for effective tillers
and days to 50 per cent flowering
and was the next best. general
combiner for grain vyield and ear
weight while it was the poorest combi-
ner for the character 500 grain weight
Jakhrena and M. S. 126 D»A were the
poorest combiner for grain . yield and
most of the other characters, . but
Jakhrana was the best general cambinar
for. the grain vyield, ear weight and
500 grain weight. H 686, H 64.3
end H 130-3 were the other top
general cembiners: for most of the
characters inclnding. grain yield. Of
the 60" Fi"s the five most superior
crosses have been selected on ths
basis of per se expression and SCA
effects are presented in Table 3. In
ganeral, there was no correspondence
botween these two parameters For
grain yield in (M. S, 23D.A x H-54-3)
and effective tillers in (M. S. 51414 x
H 54-3) however ths cross cembi-
nations exhibitad high values for both
SCA and character expression. The
other superior crosses for grain yisld
were Jakhrana x H 540-1, M. S.
111A x H 686. The best cross combi-
natien for effective tillers was M. S.
5141A x H 54-3 followed by Jakhrana

X H 540-1 and M, S, 23 D:A x H 271
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Far,- 500 grain waeight the highest
SCA value was observed for M S.
23D,A x H 131 and the other top
ranking crossss in this respect waie
Jakhrana x H 570-1 and M. S 5141A x
H B86." Tha earliest flowsring cross
combination was.M., 5. 5054A x H 570
which exhibited the highest negative
significant: SCA wvalue Table 3 will
reveal that mean performance of
parents need not necessarity reflect
their combining potential (Tyagi et al.
1975). Theretore, individual. perfor-
mance can not be taken as criterion
for salsction of parents. However, the
parents with high GCA produced
superior hybrids.
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TABLE 1: Analysis of variance for combining ebility,
Grain welght Ear- weight Effactive Plant 500 grain 60 per cent
thlers helght weight Howering
(a) )] (ros) (em) {g) (days)
Meles 9 47701,0E%% 72854.31%% JB5.60% 967.61%% 0,780 37 G4+
Femalos B BZ0OST7.71%*¢  110149,73%*% 490,86%% 1450.71%* D.757*" 20.31%%
Females X Males 45  17936.86%% 37802 50* 180,60% 317.63%- 00519 7.25%
Error 177 138B0.50 21216,72 120,65 187.97 0.035 4.07
GCa g98 20 1687.48 8.05 21.88 0.022 0.68
SCu 1089.09 4071.68 14,99 32,39 0.004 #.80
SCA[GCA 1.09 24 1.86 1.16 0.8 1.18

*kignificant at Pe=005;

#*Signiticant at P=0,01
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TABLE 2 : Eftects of gencral combining sbility.

[Val 71,/ No-3

Giain welght  Ear woight  Effective  Flant  B00 grain 57 tiowering
Femslos ' tiilers  haight we=ight (days)
(a) (e} (no.] (em) = (9)

M.5. G141A 51,0740 BO.16%% 0.60 ~0,33 1.02%% --Drﬁﬂ**
1i.S. BOB4A 38,279 79,16%% 7004 —G,43%% —2 Bt -'1'-'-"5"*
M5 1MA 25,37%8 833  —030  B32%¢ 063w 0458
M.S, 23D:A 2.77 —47.82%¢ 18D —12,58% —0 30 186+
MS.126D,4  —39.03%  —907  —3.60%% 1474 0.a9¢s 0.
Jekhrang —B1.33%%  —1132#%  —400¢% 957V . 1.0 RRT

S.E 4 437 5.48 0.41 0.51 0,007 .0.075.
Males
H 670—% —22.13%* 34,35 —0,90%* —0.43 -0.31%* 1.56%
H 54-3 54.87%% 57.26%* 450t —19,18%% 13704 =1,68%
H 30~3 3g 874 81,85%% 9.8G*F —585% 043t =2 60%
H+136—3 15.20%% —8 993 0,60%% —4.18%% —0,18%* Z0i9re
H 271 10,154%# 110,189 27050 BB 2,160 0.25%
H 13 —82.46 —111,66% —2.00%%F —3 3% —1.49%% J.sz!s
H172.3 —53,304% 104 81%F 42008 3 74%% 07570 -u.m__:
H B40-1 —3B.30%  —2818%F  —1,50%**" B5.65%F —05E% 1,734
H 686 68,87+ 4236°% 030  4.a5% —0.18% 056"
H 570 74030 —7232%%F  —5.80%% 14,3280 0 5439 ‘350

S.E = 2.42 3.03 0.22 0.28 0.003 . 042
® Significant at F = 0.008; % Significant st P = 0.0
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Table 3 ; Five top crosses selected on the bals of lpar so pertormance and gpacitic combining
ability effects fer varlous characters

Charactars ;o Per so performance SCA sflocts

Grain walgh! (g) MS .230' A X H 54-3 (899) MS 1’,30.1\ X H 64-3 (369.23)
MS 111 A X H 686 (788) Mekhrana X H 540.1 (255,60)
MS 111 A X H 1368-3 (712) MS 111 A X H 686 (237,63)
MS 111 A X g 27! {710) MS 111 A X H 130-3 (208,30)
MS 56147 A X H 271 (680) MS 230,A X H 670  (171.23)

Em weight' (9) MS 6141 A X HE70-1 (1'100) Ms {l\ A X H 1308-3 (387 83)

ME 111 A X H 886  (1072.5) Ms 23D,A X H 54-3° (368.23)"
MS 11y A X H 138-3 (1050.0) MS 1112A X H 640-1 (368.08)

MS 23Dy A X H 54-3 (1040) MS 5141 A X H 570-1 (323,14)
M5 4054 A X H 670 (835) ~ Jakhrena X H 540-1 (277.14)
Eltactive tllera (No) WMS 5141 A X H 64-3 (79) MS 5141 AX H 54-3  (22,6)
MsB054 A X H 130-3 (74.5) Jakhrana  X'H B40-1 (19.6)
Jakhrana X H 540-1 (66) MS 2304A X H 271 (16.1)
MS 2304 A X H 540-1 (050) MS 23D,A X H B40-1 (14.6)
MS 5141 A X H 130-3 (85.0) MS 5064 A X M 172-3 (12.4)
Flant helght (cm) Jokhrane X H 686 (240) MS1260,AX H 670  (24.78)
M3 111 A X H 670 (238) MS 6141 AX H 540-1 (2300)
Jakhrana X H 670 (2375) Jokhrana X H 686 (22.10)
MS 5141 A X H B40-1 (232.8) Jekhrana X 131 (17.25)
MS 1260, A X H 670-1 (2306) M5 23D, A X H 570 (16.58)
500 graln welght fg) MS 111 A X H 271 (3.65) MS 230, A X H 131 (0.226)
MS5141 A X H 271 (3.68) Jokhrana ¥ H 570-1  (0.186)
MS 126D, A X H 271 (3.50) MS 5141 AX H 686 (0.161)
MS 12604 AX H 54-3 (3.45) MS 111 AX H 136-3  (0.140)
MS 126Dy AX H 271 (3.43) MS 128Dy A X H 570-1  (0,140)

60 per cent flowering MS 2307 A X H 130-3 (41.0) MS 60E4 AX H 670 (—3.70)
(days) MS 5054 A X H 131 (44.5) Jakhrana X H 138-3 (—2.68)

MS 6064 A X H 130-3 (45.0) MS 12805 AX H 131 (—1.83)
MS 5141 AX H 54-3 (455) MsSBDS54 A X H 13V (—203)

MS 111 Ax H 64-3 (46,0) MS 6141 AX H 1723 (—1.80)
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