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'CO"MBINING ABILITY IN BARLEY BREEDING
R,F-P'_ SINGH

“Combining ebility was studied for grain ',rial_d_- and its component using the Fy, F,
and F; of 'a 6x6 diallel set in barley.” Both GCA and SCA variances were significant
"fer-all the traits in-each genaration. The GCA effects were associsted with per se perlormance
- of ‘patents for almost all the traits. * Jyoti, DL 70 and PL 102-were found to be good
-general. combiners for most of the characters and thus, could be used effectively ina
barley bresding programing, Significant and desirable SCA effects for grain yield revealed
that seven, six.and flve crosses in Fy, Fy and Fy tespectively, involved high x high and high
% low general combiness. Jyoti x OL 70, PL 102 x DL 70 and Jyoti x PL 102 in each gene-
rgtinn involved parents of high x high genetal combiners. These hybridé showed high mesn
coupled with signilicant Ca effects in Fy and Fy which retlected the presence of additive
% additive intersction atfects, Therefore, it is expected that better strains may be obtzined
in advanced generations through standard selection procedures. Some of the crosses invol-
ved high x low general combiners Such crosses may throw out desirable transgressive
‘grgiegates,

“Combining ability analysis " helps
plant breeder in Identifying potential

parents e'.ithge'r to be used for -heterosis

breeding or for hybridization and'selec-
tion of desirable homozygous lines from:
segregating generations of their crosses,
However, the extent to'which the esti-
mates- would be wuseful will depend
ﬂﬁnn the stability of the estimates. In
‘compatision to F, diallel, limited infor-
mation is availablé in F, and F: genera-
t ons. " In order to fill this lacunae, an
muéstigatinn was undertaken to study
the .combining ability in Fi, Fy and Fy
generations for yield and its componen-

15 using a 6x6 diallel “set in'i.rﬂlviqg -

barley cultivars.

MATERIAL AND METHODS |

Six . barley cultivars, -Jyoti, K 252,
'BH 43, PL102, DL 70 and P 100 wete

crossed in all possible combinations
.withnut_ reciprocals. The F,'s, Fy’s, Fs's

and parental populations were grown

during rabi 1978-79 in a randomized

block design with three replications,
keeping.single row of parents and F,'s

and two rows of Fx's and Fa's with three

meter row length. The spacing within

and between rows was 10x30 cm Ob-

servations were recorded from 10 (Par-

ents and Fi's) and 20 (F+'s and Fo's)

plants taken at random for days to
heading, plant height {(cm), number of

productive tillers/plant, length of sp;tke

(cm), number of grains/spike, 1,000-

grain weight (g) and grain yield|plant

(g). The combining ability analyses
were done according to Maodel, |,

-Method 2 of Giiffing {1956).
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RESULTS AND DISCUSSION

The variances due to GCA and SCA

were highly significant in each genera-
tion (F\, F, and Fu) for all the charac-
ters (Table 1). However, the variation
due to SCA was greater than due'to
GCA for length of spike and 1,000-grain
weight in each' generation. These re-
sults indicated that (i) parents and
crosses differed significantly in their
combining ability effects, (ii) additive
and non-additive genetic components
played significant role in bringing out
heterotic effects and (iii) the presence
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direct components of yield, - Moreover,
these parents were not'best combiners
for yield itself. It may be dueto mutual
cancellation of the contribttion by
other characters towards total. yield.
Considering the performance of parents
and their GCA effects in_each geners-

“tion, it was observed that Jyoti; DL70

of more additive genetic variance for -

majority of the traits under study. . Ear-
lier studies by Verma and Gulati (1976)
and Borthakur (1977) also showed pre-
dominantly additive genetic control for
one or morg of these characters,

An examination of GCA effects
(Table 2) revealed that the per se per-
formance of parents was related with
their general combining ability for all
the traits in each generation except BH
13 for number of productive. tillers .in
F: and F, generations. [n no ease the
poor perse performers were the top
general combiners. . Thus, if a charac-
ter is unidirectionally controlled by
alleles and additive effacts are impor-
tant, the choice of parents onthe basis
of per se performance may be effective.
Jain (1974 ) also observed a close asso-
ciation betwsen per se performance of
parents and their GCA effects in wheat.

Some parents like, PL 102 for pro-
ductive tillers and 1,000-grain weight
and DL 70 for spike length were the
best general combiners which are the

and PL 102 are superior for several
characters including yield.

Jinks and Jones (1958)  suggested
that the superiority of hybrids per se
might not indicate their ability to pro-
duce transgressive segregates diie to
non-fixable effects. Therefore, in“an au-
togamous croplike barley, astudy of
segregating generations for SCA effe-
cts would be important. SCA effects
for B, Fy and Fe were worked out but
only significant and desirable crosses
were taken (Table 3), Seven,six and
five crosses in Fi's, Fa's and- Fi's res-
pectively as judged from significant and
desirable SCA. effects for grain vyield|
plant involve the parents.of-high x high
and high x"low general combiners. The
hybrids Jyoti x DL 70, PL 102 x DL 70
and Jyoti- x PL 102 showed significant
and desirable SCA ‘effects .in F, and
high mean coupled with: significant
SCA estimates in Fy.and. F: generations
indicated the involvement of additive
x additive interaction effects, These
crosses also showed high x high gene-
ral combiners for desirable yield coms=
ponents even in F» and Fs generations.
Therefore, it becomes evident that bet-
ter strains can be developed in advan-
ced generations by standard selection
procedures.

On the other hand, the crosses
showing high SCAeffects. involving
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one good and one poor general comi-
biner, could produce desirable.trans-

gressive segregants, ‘if the additive

genetic system present 'in the good
combiner and the complementary epis-
tatic effects in'the Fi’s act in the same
direction to maximise the desirable
plant attributes, Therefore, in order to
exploit the additive genetic variance,
it is suggesied to ungdertake inter se
mating of these crosses in all- possible
combinations “for multiple parents in
put into. a central- gene pool- which
will supplement in faster speed of
recombinations and also to break the
genetic barriers if present. Redden
and Jensen (1974) reported on the use

of this method in wheat and showed'

that mass. selection with concurrent
random mating could be a useful'
breeding procedure.
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TABLE 2

Ranking of desirable parenis and GEA EﬂEBTE inabxb l;llal‘re! crfws of hartw fur, swnn traits
{FyF5 and Fa) . .

‘Best parent

Character * Aast Leneral Eumbiners . _,Bést common
per se Fy Fa - Fs ‘patents in
performance Fy'Fs B Fy

vays to _Jyoti, BH 13, Jyonts, Jyatit®, Jyotith, Jyoti, DL 7.,

heading oL 70, ‘DL 70%F, DL 70%%, DL 70%%, BH 13, -

BH 153 gH 1582 . BH 13 Qo

Plast Jyori, DL 70, Jyotins CoJyoti®E JyoriEs Jyoti,

height FL-102. PL-02%F PL 102% _ L 102%% - PL Tu2,
' '. pL 707 oL iL¥ . _

Numbar of FL 102, DL 70, PL 10242 PL 102%# FL 102%% PL 102,

productiva Jyoti, BH 13, DL TOEE . DL Fo%% pL 70%E DL 70,

tillers Bri, 13880 Jyotit® Jyoti* © o dyoti,

. Jyoti® o Tl .

Epike oL 70, BH 13, DL 704 DL 70%% DL 70%* DL .70,

length PL 102. PL 107%% pL 10268, CPL 1oz¢ . PL 102

Number of Jyoii, DL 70 Jyoti¥ 70% Jyotit# = Jyoni,.

grains/spike ' Jyotit® DL .70 .. - DL.70.

1,000 DL 102, . JyoriE PL 1D2%% PL 102%%, PL 102,

grain DL 70, PL T02%# Jyotit# pL.70% - pL70, .

weight Jyoti, . pL 0. - '

Grain Jyerl, Pu 102 Jyori*¥ ' JyoritE Jyoti** ~ Jyoti. DL .70

yield DL 70, DL 70% - FL 102%% DL 70%=* _PL.10Z,

per plant . PL 102% PL 70% PL 102%¥.

#signiticant at P = 0,05,
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Bem apeclflc ‘combiners tor gram -.rmrr.ljplnnt and thrlr Felormance in mhm traits in a6 x6

. £ dla||13| cross of Barley (71, Fy.and I-;,_J'
.I:!Esifél:glg"crqsg ! Per se SCa - GCA effect Desirable SCA effects
) . . Performance  etiecis Py I in other traits
Fr . : . . o
Wyetix BL 70 . E3.2 11 45%% 5.02% - 4.26% 1 (—0,76). N{ 3,98%%),
T Tae - . Il (5,02%4), IV (1.82),
_ A : w o - V (B.34%t),
PL 102'%x:DL 70 51,3 10 36% 0 204% A26% j1(-3.42%%), Il (6,32%%),
. A _ : IV ( LB6%F), V(7 46%%),
_ : vl(3,86%)
Jyotx PL 102 ED 1 9,318 502%% "2 149 b (—1.35%%), |v (1,85%%)
' o V (7.3re),
PL f02x P 100 . 43.7 7.484% 2,142 IV (,49%),
BH 13 % PL 102 49. 6.22% —  c2,14%% | (—1.32%%) 1 (4,142,
SO . _ WV (4. 45),
Jyoti x P 100 497 4.46% 5,02% = | (—1.92%%), ] (—5.89%#%)
I _ i (3,42%%), v (0.85%)
DL 70% P 100 482" 3.39% 4264 | (—0.38).
Fe o . . ' ) o
PL 102 DL 70 48.3 12764 3018 - 42144 | (—3.46%%) || (—3 42%),

Wt (B.32%%), IV (2.41%%),
i - : _ L V(6,08%), VI (4.35%%),
Jyoux0OL 70 . - 501 12,3188 47280 4018 1 {—2 80%%)r || (—5.26%%),
s : . ' TN 12.85%, 1y (1,624,
v (4.4B%%), VI (2,42},

Jyoti ¥ PL 102 48 72 7.86%* ATIE . FOIRE L (—4,01%%), 11 ¢1.46%),
e - N (4.96% ), 1V (1,42%),
, ' VI (8 468,
BEH 13% oL 70 37.4 4.77% o 4 21%% I (3.28%%), IV (1.41%%),
D.70xe 100 - 414 4 32% 4,21%4 — 1 (—2.76%%), v (2.51%4),
BH 13 x PL.102 - - 40,9 3.89% — 3015k | (2&5WK) || (—6 4G%%),
R ) _ ' I (5.12%%), |V (1.45%),
” R VI (5, 7852,
F_; -
PL 102 » DL 70 46,2 12365 272+ 2.85% [(—3.04%) 1l (2.84%%),

11 (4.38), IV (4,32%%),

. J : .o V (7.00%%), v|{(5,8244),
Jyotix DL 70 . 472 10.73%% 4 Qg 2,854+ | (—2.98%%), |1(—7.38%%),
. : CNE(3,32%%), IV (1,92#%),

: V (4.65). VI (5.98%).

Jyoti x PL 102 434 8.38% 4,961 | 2726% | (337%%), |l (—2.89%),
LI . N (4.21#%), |V (2.24%%),
: ; , V (6.257%),
BH 13x FL 102 26.3 B, 79% — 2,72% 7 | [(=3.01%%), (5, M'“*}
. : - VI(6,41%%),
PL 102x P 100 1.3 4.06% . 2,72% - 11 2,98), IM(3,42%%),
. : v (4.32%). _
_,.#;signincnn-l et P -_L-.ﬂ.a‘.-}s = **Significant st P = 0.01.
| Drys to heading IV Length of spike,
"1 Plant height : V- Number of grains/spike
i Humhtr of productive 'l.IHII'S VI 1.000-grain weight,
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