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COMRINING ABILITY FOR YIELD AND YIELD COMPONENTS IN RICE
(Oryza sativa L.)

S EALAIMANIY and M. KADAMBAVANA SUNDARAM?

The combining ability for yield and yield attributes was studied using 7x 7 diallel
The results revealed the existence of GCA variance in greater magnitude than SCA vari-
ance for all the characters studied indicating the scope for improvement by exploiting

the available addilive components.

Among parents (R 8 was the best combiner for all the

traits Cult, 340 and ADT 3 for carliness and grain weight, Co. 27 far yield and IR 20 for
number of grains per panicle could be the other parents,

Current rice breeding programmes
are directed towards exploitation of
exotic and [ocal germplasm in impro-
ving and stabilising the yield potential
Hence proper choice of parents which
can nick well to produce superiot off
springs.is essential for rapid success
in any conventional hybridization pro-
gramme. Therefore the information
obiained from combining ability analy-
sis will be helpful in identifying the
outstanding parents with desirable
~alleles, The present study was made
to assess the nature of combining
ability for six guantitative traits in rice
using 7 x 7 diallel.

MATERIALS AND METHODS

Seven rice varieties viz., Cult. 340,
ADT 3 ADT,16,Co 33,Co 37, IR 8
and IR 20 were crossed in all possible
combinations. All the 42 F,s along
with the parents were raised in.Rando-
mised Block Design with three repli-
cations during Kkharif 1983. Fach
varignt consisted of a single row of 21
plants at 10 cm apart' and spacing
between rows was 20 cm. Observa-
tions on days to 50% flowering, plant
height, productive tillers per plant,
number of grains per panicle, 100

grain weight and grain yield per plant
were recorded on 10 randomly chosen
plants from each replication and mean
values were used for statistical analy-
sis. The combining ability analysis
was carried out as per Griffing (1956)"
Method | Mode] 2,

RESULTS AND DISSCUSSION -

The estimates of mean squares due
to general combining ability effects
were highly significant (Table 1), The
estimates of GCA mean square were
higher than the SCA mean square and
ratio of GCAfSCA was more than unity
for all the characters studied, The esti-
mates of gea effects revealed that the
parents Cult. 340, ADT. 3 and IR 8
showed significant geca effects for all
the characters studied (Table 2). How-
ever only IR 8 had positive and signi-

ficant gca effects for yield and yield
components except plant height. A
positive  association was noticed
between parental performance per se
and gea effects except days to flowe-

ring. Mean values of Fi hybrids and
the respective sca effects for different
characlers are presented in Table 3.
For days to flowering, the longest
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Table 1, Estimates of varionce for general and gpecific combining ability for six characters

Grain yield

Due tn DF  Daysto Flant Productive Numbr 100 grain 4

llowering  height  tillers per of grains  weight [g) per plam
nloni per panicle’ o)

Genoral combinining .

alility G GB3IGAY® 1187.54%F 43.02%% 2788355  0.484% 189 704

Specific combining o _

ability 21 127.809%¢ 657.76%%  470"% {55320 Dozt 19,53

Reciprocal effects 21 35,6 9% 11.38%F 2,359 Z0-38%%  0.02%=% 2782

Error 96 3.60 2.46 1.29 2.42 0.006 1.05

GCA : 5CA 5351 2056 9151 17.961 244 BT

**Significant at 1%, level

mean duration was recorded by the
cross ADT, 16 x Co. 37 (115 days)
and the shortest by ADT.3 x Co. 33
(68 days). The highest positive and
significant sca effect was recorded in
the combination ADT. 16 x Co. 37.
Eight combinations exhibited signifi-
cant negative effects. For plant height,
the highest mean value was recorded
by Cult. 340 x ADT. 3. (134.23 cm)
and the lowest value by the combi-
nation Co. 33 x IR 8 (89.86 cm). The
highest and positive sca effect for plant
height was recorded by ADT. 16 x Co.
33 (9.47). The sca effects were posi-
tive and significant in ten combinations
and in six combinations the sca effects
were negatively significant The mean
values of hybrids for productive tillers
per plant ranged from 8.07 (ADT. 3 x
Co. 33) to17.63 (IR8xIR 20). The
cross ADT. 3xIR 8 (2.51) recorded
the highest positive and significant scz
effect. The range of mean for number
of grains per panicle in respect of the
hybrids varied from. 71.53 (Cult. 340 x
ADT. 16) to 133.23 (Cult. 340 x
IR 8). The cross ADT. 16 xIR 8 (11,
28) gave the highest and positive and
significant sca effect. Ten cc™

*Significant at B, lovel

tions had significant positive sca effects
and five other hybrids had significant
negative effects The mean of hybrids
for 100 grain weight ranged from
1.671 g (Co. 33%IR 20) to 2.611
(IR 8 xR 20), A total of three com-
binations showed significant positive
effects while another three -conibina-
tions gave significant negitive effects.
For grain yield per plant the mean
values in respect of hybrids ranged
from 15.29 o (Cult. 340 x ADT, 16) 1o
36.23 g [Curt. 340.x IR 8).  Eight
combinations recorded significant posi-
live sca effects and five others recor-
ded significant negative effects The
correlation studies indicated a positive
and significant correlation of = grain
yield per plant with productive tillers
per plant, number of grains per panicle
and 100 grain weight, number of
per panicle with productive tillers per
plant and 100 grain weight. A nega-
tive and significant association was
noticed between days to flowering and
plant height (Table 4),

The combining ability estimates of
GCA were hlghh_.r significant and was
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for all the characters studied indicating
the preponderance of additive genetic
components. Chandramohan (1979)
has obtained similar results whereas
Ishkumar et al. (1975) reported grea-
ter magnitude of additive genetic com-
ponents for plant height and number
of grains per panicle and dominance
components for grain yield.

The magnitude of additive variance
was relatively high suggesting that the
per se performance of parents may be
a good indicator of their combining
ability, Similar observations on closer
relationship between per se perfor-
mance and gcg effects has been re-
ported by Gill et a/. (1981) and Sharma
el al. (1984). The predominance of
GCA variance over SCA variance for
all characters indicates the scope for
further improvement in all characters
by exploitation of the available addi-
tive components Among the parents,
IR 8 possessed favourable gea effect
for plant height, number of productive
tillers per plant, number of grains
per panicle, 100 grain weight and
grain yield per plant. So this could
be used as the base parent and cros-
sed with other parents to improve the
diffe.ent traits. Parents Cult. 340 and
ADT, 3 Could be used to improve days
to flowering and 100 grain weight,
Co. 37 could bo chosen for improving
the yield and IR 20 could be used for
improving number of grains per panicle

The correlations among gea effects
among parents showed positive and
significant association of yield with
yield components like productive tillers
per plant, number of grains pur panicle
and 100 grain weight, and also bet-
ween ‘these components. Therefores
the parental lines having high produ-
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ctive tillers, number of grains per
panicle and grain wheight can be
useful in crossing programme since
the parental perfermance per se is a
good indicator for parental gca. Since
these components had a positive sig-
nificant association with grain vield,
improvement in these traits will have

more pronounced effect on yield.

The gca effects of parents and sca
effects of their cembinations revealed
that only with reference to days to
flowering and plant height, the direc-
tion of sca effect of combinations was
the same as that of geca effects of
the parents involved. For example.
parents ADT, 16 and Co. 37 had
positive gea effect for days 1o flowering,
while parents ADT 3 and Co. 33 had
negative effects for days to flowering
and their respective combinations had
positive and significant sca effects
indicating additive x additive type of
interaction, Although the additive gene
action was predominant for other cha-
racters, the direction and magnitude
of the sca effect with respect to their
combinations was not following any
set pattern indicating that these cha-
racters have greater magnitude of
dominance and epistatic effect in addi-
tion to additive gene action. Theres
fore, it is clear that these characters
are governed by genes, some having
additive effect and others having epi-
static effect. Hence, caution has to be
taken on the reliance of gea alone in

choosing the parents for improvement
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Tabla 4. Carrelation betwnnn parental general combining ability cffects tor different charactars

Plant Froduetive Mimher of 100 grain Grain
haight tillors por qraing per waighs yiald
plant paniclo
Days 1o flownring - D7E6YY  0.670 —~ D&M 0.014 0.659
Plant height - 08517 -0 186 0.279 0,755
Productiva tillers 0.a495%4 0390 0.451%%
P flant
Mumber of graips per panicle D767 D.954%%
100 orain weight G.79a*

THSignificant at 19, lovel

#*Eignilicant at &Y, fovel

as suggested by
{1980) in

of any character
Kadambavanasundaram
cotton.

Since both additive and non-addi-
tive genetic compaorents are important
in governing the yield and yield attri-
butes as discussed above, biparental
mating in the early generation among
the selected lines or diallel selective
mating (Jensen, 1970) exploiting the
available genetic male sterilie lines camn
be adopted in breeding programmes for
the improvement of characters studied.

The authors are thankful to the
Tamil Nadu Agricultural University,
Coimbatore for providing the required
facilities,
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