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EXPRESSION OF HETEROSIS IN SOME INTER-VARIETAL
HYBRIDS OF ORYZA 8AT1VA LINN.!

K. KARUNAKARAN 2

Utilisation of heterosisin a sef polli-
nated and seed propagated crop like rice,
where each crossed seed is the result of
emasculation and pollination of individual
spikelets, has so far been considered to be
of no practical significance- The preseat
trend is to see whether the persisteat vigour
can be tapped at the F, level by fixing up
suitable parents showing the Itast variation
for height, flowering duration, and grain
characters but expressing hybrid vigour

Studies on heterosis fOr various plant
charactersin rice were reported by Jones,
(1926), Juachon (1932), Ramiah (1935),
Idsumi (1936), Kadam (1937), Sethi (1937),
Capinpin and Punyasing (1958), Naga®
and Takahashi (1941), Opsomer (1942),

(1953), Nagamatsu and Ikeda (1955),
Richharia and Misro (1959), Subbiah Pillai
(1961), Joseph (1962), Misro and Shastry
(1962), Namboodiri (1963), and Jennings
(1966) -

Results of an investigation with twenty
hybrid combinations from nine varieties of
Oryzasativa including three Chinese types
are reported in this paper ¢

Materials and Methods

Nine varieties as detailed below, re-
presenting indica, Chinese,japonica and tjereh
groups of O. sativa selected from the germ
plasm maintained at the Paddy Breeding
Station, Coimbatore, were employed in the

Capinpin and Amaba (1949), Ramiah studies:
Variety Group Origin Salient features
Co, 13 indica India Short duration, awnless, white rice
Pth. 10 indica India —do— —do—, red rice
Adt. 3 indica India —do— —do—, white rice
CH. 45 Chinese China —do— —do—, mado—
CH. 62  Chinese  China — do —, —da—, -do-
CH. 63 Chinese GChina -do- ; —do—, —do—
Aikoku japonica  ‘Japan -do- ) awned , —do—
Norin.1  japonica Japan -do- , awnless, —do—
T. 2357 tjereh Indonesia Long duration , —do—, —do—
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The hybrid combinations studied are
givenin Tables 1 and 2- Estimation of
heterosis for plant height, number of tillers,
flowering duration, yield of grain and straw,
length of primary earhead, the length,
breadth, and thickness of grain, and 1000-
grain-weight was made by comparing the
F, values with the higher parental values
as well as with the parental means. In the
case of parents, measurements of 20 indi-
vidual plants and in the case of hybrids
those of al the plants available in each
cross were recorded -

Results are given in Tables 1 and 2. It
may be seen from Table 1 that out of the
20 crosses studied, 18 show positive
heterosis for breadth of grain; 15 each for
thickness of grain, 1000-grain-weight and
number of tillers; 14 forlength of grain; 13
for panicle length; 12 for plant height; and
11 each for flowering duration, straw yield
and grain yield, when the F,; values -are
compared to themid-parental valuese From
Table 2 itisobserved that when compared
with the higher parental values, 15 out of
the 20 crosses show positive heterosis for
breadth of grain; 12for thickness of grain;
10 eaeh for number of tillersand 1000-grain
weight; 8 for straw yield; 7 for panlcle
length; 6 for flowering duration; 5 each for
grainyield and length of grain and 4 for
plant height.

Among the twenty cross combinations
studied, four hybrids namely, Aikoku
x CH. 62, Co-13 x CH.63, CH .63 x Ptb
10 and C "H.63 X T2357 show posmve
over the higher parents for the
most important cconomic characters of
grain yield and straw yield. The cross
Co. 13 x T.,2357 shows positive heterosis
over the higher parent for grain yield
alone.

heterosis

Discussion

Though variations in the percentages
of heterosis are evident in the cross combi-
nations, positive heterosis over the higher
parental value is observed in a few combi-
nations for each of the characters studied-
Thus breadth of grain shows positive
heterosis in the maximum number of
hybrid combinations, closely followed by
thickness of grain, 1000-grain-weight and
number of tillers. Capinpin and Punya-
singh (1938) have reported heterosis for
grain thickness, Namboodiri (1963) for
grain breadth and thickness and Capinpin
and Amaba (1949) for grain length.

Eleven hybrids have shown positive
heterosis for grain yield over the parental
mean and five over the higher parental

values. Similar results have been reperted
by Kadam (1937) Caplnpln and Punya-
singh (1938), Nagao and Taka 9

Opsomer (1942), Subbiah P|IIa| (1961

and Jennings (1966).

In al the cross combinations where
the hybrids show positive heterosis over the
higher pareat for both grain and straw
yields, one of the parents is a Chinese
variety- Usefulness of a good number of
Chinese varieties of rice as direct introduc-
tions in many of the States of India has
been well recognised in recent times
(Chatterji 1952; Ramiah 1953, Negi 1955;
Negi and Saini 1957, Rajagopalan and
Samad 1960 and Richharia and Govinda-
swamy 1062): Srinivasan and Soundera-
rajan  (1963) have succeeded in isolating
some promising cultures w:th non-lodging
character from some indica X Chinese
CroSses.
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TABLE 2
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Degree of heterosis for different characters in some inter—varietal hybrids of

0. satisa

(Percentage increase over the higher parental value)
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Adt.. 3 x Norin 1 -8L + 79
Norin 1 x Adt. 3 —81  +268
©CH. 62 x Aikoku —14 + 20
Aikoku x CH. 62 ~ 6 +138
Norin 1 x CH. 62 —39 __49
Norin 1 x CH. 63 —25 — 22
Aikoku x T. 2357 b4 — 71
I+ 2357 xAikoku 44 .71
Co. 13 x CH. 62 —20 — 22
CH. 62 x Co. 13 -17 — 23
Co. 13 x CH. 63 +34 + 17
Ptb. 10 x CH. 62 —20 + 20
CH. 62 x Ptb. 10 —55 — 13
Ptb. 10 x CH. 63 —37 —-51
CH. 63 xPth.10 + 5 + 4
CH. 45 xCo. 13 —58 — 49
Adt. 3 xCH.63 --29 — 17
Co. 13 x T.2357 +57 — 36
T. 2357 x CH. 62 =12 — 35

CH. 63 xT.2357 +8 + 8
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Summary

Spread of heterosis in twenty inter-
varietal hybrids in Oryzasativa has been
ascertained. Breadth of grain shows posi-
tive heterosis in the maximum number of
cross cembinations: Eight hybrids show
positive heterosis for grain yisld and straw
yield over the parental mean and four over
the higher parental valuese Positive
heterosis to a marked extent for both grain
and straw yieids was recorded in certain
indiea x Chinese crosses.
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