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Table 1. List of the strains used in the experiment

Pollen Spikelet

Strain Name Origin fertility fertility
(%) (%)
1-34 Mushakdanti India 93.0 95.0
1-44 Bhutmuri-36 India 949 96.3
1-45 Charnock India 94.4 91.6
1-100 Chinmen-Tuomen-hongmi China 96.6 96.4
E-48 60-nichi-kiso China 94.6 92.0
A-133 Norin-9-go Japan 93.0 95.0
A-5 Akamuro Japan 93.0 91.2
A-13 Chabo Japan 93.5 935
A-31 Fukoku Japan 94.2 96.1
A-43 Hokkaimochi-1-go Japan 93.3 94.3
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Table 2. Pollen and spikelet fertility
of F; plant between Japonica
and Indica varieties

o Cross fenithy Tty
(%) (%)
A-133x1-34 85.4 98.6
A-133%1-44 33.2 42.4
1-44 X A-133 18.3 176
A-133x1-45 45.7 75.0
A-133xX E-48 11.7 13.0
A-5 XI-45 58.4 90.1
A-13 X1-45 26,7 —
A-31 XI-45 334 —
A-43 x1-46 22.3 —
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Table 3. Frequency of empty pollen grains in parents and F; plants
Strain and Number of Number of pollen Empty pollen Pollen sterility
cross combination spikelets grains observed grains (%)
I-34 3 1,533 9 0.59
1-44 3 1,528 5 0.33
1-45 3 1,591 44 2.77
1-100 3 - 1,540 13 0.84
E-48 3 1,573 13 0.83
A-5 3 1,613 43 2.67
A-13 3 1,582 44 2.78
A-31 3 1,634 22 1.43
A-43 3 1,590 52 3.27
A-133 3 1,553 58 3.73
A-133x1-34 3 1,537 6 0.39
A-133x1-44 3 1,608 23 143
1-44 X A-133 3 1,710 41 2.40
A-133x1-100 3 1,538 64 4,16
A-133X E-48 3 1,589 30 1.89
A-133x1-45 13 6,804 1,227 1803
A-5 xI1-45 3 1,606 65 4.05
A-13 x1-45 3 1,576 204 1294
A-31 x1-45 3 1,609 422 26.23
‘A-43 xI-45 3 1,551 370 23.86
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Summary

It is a well known fact that the F; hybrids be-
tween distantly related varieties, such as Indica and
Japonica rice, show various percentages of pollen
sterilities. The author studied on the cytoplasmic
male sterile plant induced by nuclear substitution
from the crosses between Indica and Japonica and
found that a new type of pollen abortion occurs
in the stage after the trinucleate stage.

In this paper, the author examined the pollen
abortion of the F; hybrids between Indica and
Japonica varieties. F; hybrids from several cross-
ings that were grown in a growth chamber condi-
tioned with natural light and kept at 27.5°C during
the day and 20.5°C at night. The results obtained
are summarized as follows;

1. Abortive pollen observed at the stage of one
day before anthesis were classified into the four

types.

1) Pollen abortion at the trinucleate stage.

2) Pollen abortion at the binucleate stage.

3) Pollen abortion at the uninucleate stage.

4) Pollen abortion consisting of empty pollen.

2, The frequencies of the four types in pollen
abortion of F; plants were distinctly different
among the cross combinations. There was a dom-
ination of the trinucleate type in the crosses such
as A-133X I-44 and the binucleate type was frequent
in cross of A-133xE-48, while empty pollens were
abundantly seen in cross of A-133X1-45.

3. Frequency distributions on the diameter of
pollen grains were compared among the parental
varieties and F; hybrids. Although the normal
distribution in a rather narrow range was common
in parental varieties such as A-133, and two kinds
of F; hybrids (A-133%x1-44 and A-133x1-100) indi-
cated the bimodal distribution separating the fer-
tile and sterile parts, while the other crosses showed
a continuous variation over a wide range from
sterile to fertile.

4, According to the observations, it is consid-
ered necessary to re-examine the causes of sterility
in Fy hybrids between Indica and Japonica varieties
with an emphasis on the pollen developmental
process.
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Plate 1.

Plate 2.

Explanation offplates

Pollen grains of F; hybrids between Japonica and Inaica varieties in the stage of one

day before anthesis.

A: A-133 (parent) B:
C: A-133x1I-34 D:
E: A-133x1I-45 F:
G: A-133x1-100 H:

Stained by the iodium potassium iodide solution (I-KI).

1-45 {parent)
A-133xT1-44
1-44X A-133
A-133 X E-48

Pollen grain types found in the F; hybrids between Japonica and Indica varieties at

the stage of one day before anthesis. Stained by carmine and squashed throughly.

A, B:

Normal pollen grains; Note the two wedge-shaped sperm nuclei and the vege-

tative nucleus loosing the nucleolus.

Abortive pollen grains (trinucleate abortion); Note that the irregular shped and

faintly stained sperm nuclei, while nucleolus of vegetative nucleus is remaining

intensely stained.

Abortive pollen grains (binucleate abortion); Note that pollen grains deceased

at the binucleate stage.

Abortive pollen grains (uninucleate abortion); Note the small uninucleate pollen

grains. Pollens of this abortion type are observed rarely in comparison with

the other pollen types.

Empty pollen grains; Very small pollens completely aborted.
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Plate II




