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HETEROSIS IN RICE (Oryze sativae L.)

8. KALAIMANT and M. KADAMBAVANASUNDARAM

A study was made to assess the extent of exploitable hetarasisin o 7 x 7 diallel.  The
results indicated thay almost all combinations invelving IR 8 @5 ane of the parents pos-
sassed high mesn and significant heterosis for yield but none of thes ombinations excellad
it, indicating non-eistence of exploitable helerosis with the parents under study. Similarly
for other yleld components ke productive tillers per plant, number of grains per panicle
and 100 grain weight, there was no standard heterosis ot exploitable level. These results
show that selection ol parents is o eritieal step ler successiul hybrid rice programme.

In recent years after successful
exploitation of hybrid vigour to produce
commercial hybrids in China, a lot of
research work is being carried out all
aver the world including India to exploit
heterosis in rice. Since rice is not only
a self pollinated crop but also forms
single seed per pollinatian, substantial
quantity of exploitable heterosis must
be available for economic viability of
hybrids.  In the present study, investi-
gations were undertaken to assess the
extent of exploitable heterosis in7 X 7
diallel of diverse parents.

MATERIALS AND METHODS

Seven rice varieties viz, Cult, 340,
ADT 3. ADT 16, Ca 33, Co 37, and IR
20 were crossed in all possible combi-
nations and all the Fis with the parents
were raised in Randomised Blocks
Design with three replications during
Kharif 1983. Each variant consisted
of a single row of 21 plants placed 10
cm apart and spacing between rows
was 20 cm. Observations were recorded
for six characters on ten randomly
chosen plants from each replication
and the mean values were used for
estimation of heterosis, heterobeltiosis
and standard heterosis using best check

Cult. 340 for plant height and IR 8 for
other characters,  Significance for
heterosis (di) was tested by using ‘t*
test as per the following formula
(Wynne et al, 1970).

| - {F'| — MF‘} |I val‘EUE Where VE is the

errar variance.  Significance for hererg-

beltiosis- (dii) and standard heterosis
(diil) was tested using the CD values
of analysis of variance for the two
separately,

RESULTS AND DISCUSSION

Estimate of heterosis for different
characters studied are furnished in Ta-
ble 1. The results in general indicated
that magnitude as well as direction of
heterosis differed from character to
character depending upon the cross
combination. For mean number of days
to flowering, the longest ,duration was
recorded by the cross ADT. 16 X Co.37
(115 days) and the shortest by ADT 3
X Co. 33 (68 days). Heterosis was
positive and significant in nine com-
binations while six recorded significant
negative heterosis. Only two combina-
tion viz, ADT. 16 x Co. 37 showed
positive and significant standard
heterosis.
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For plant height, the highest mean
value was recorded by the combination
Cult 340 X ADT.3 (134.23 cm) and
the lawest by the combination Co 33 X
IR 8 (89.86 cm). A total of 14 com-
binations showed significant positive
heterosis while only one hybrid (Cult,
340 ¥ ADT.3) exceeded the better
parent and best check in the positive

direction.

The mean values of hybirds lor
productive tillets per plant ranged
from 8.07 (ADT.3 X C0.33) te 17.G3
(IR 8 x IR 20). A total of nine
hybirds recorded significant positive
heterosis whereas a positive and sig-
nificant heterobeltiosis was recorded
in only one combination (Cult 340 x
Co. 37). Pasitive and significant
standard heterosis was not noted in
any oi the combinations s'udied for
this trait.

For number of arains per panicle,
the mean values ranged from 71.53
(Cult, 340 X ADT. 16) to 133.23
(Cu!t.340 X IR 8). Eight combina-
tions recorded positive and siginifi-
cant heterosis. Of them, seven were
found to possess heterobeltiosis and
five had significant standard heterosis.

The mean for 100 grain weight
varied 1.67 g (Co.33 X IR 20) to 2.61
(IR 8 X IR 20). Four combinations
recorded significant and positive
heterosis and nong expressed signifi-
cant positive heterobeltiosis or stand-
ard heterosis,

The maan for grain yield per plant
varied from 15,28 g (Cult, 340 X
ADT 16) to 36.23 g (Cult, 340 x
IR 8). Positive and significant
heterosis was observed in 15 hybrids
of which six had heterobeltiosis and
none showed standard heterosis.
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Correlation coefficients between
heterosis based on midparent values
are presented in Table 2. The hetero-.

sis for days to flowering alone had

positive and significant correlations
with heterosis for grain -vield while
there was no significant correlation
beiween other traits.

Almost all combinations involving
IR 8 as one of the parents possessed
high mean and significant heterosis
for vizld but non of them exceeded jtr
Similarly, for other yield components
like tiller number, number of grains
per panicle and 100 grain weight, in
the combinations involving IR 8, there
was non-existence of exploitable
heterosis with the parents under
study. However heterosis for grain
yield and component characters were
reporied by Purohit (1972), Mohanty
and Mahapatra (1873), Singh and
Singh (1978) and Singh et af. (1979).
Therefare selection ot parents is a
critical step for successful hybrid rice
programme,

The auihars are thankful to the
Tamil Madu Agticultural University.
Coimbalore {or providing the required
facilities for the study.
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