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Studies on Dormancy and Germination of Rice Seed

IX. The Effects of Oxygen and Moisture upon the Release of the Rice Seed Dormancy
and upon the Inactivation of Inhibitors in the Dormant Seed

Mitsuru HAvasHI
(Laboratory of Tropical Crops)
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Fig. 1. The effects of oxygen partial pressure under the condition of sowing on the release of the seed dorman-
cy in varieties, Gendjah, Hadsaduri and Ketaktara. Germination test was made at 30°C for 10 days.
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Table 1. The effects of oxygen partial pressure, under the condition of sowing, on the breaking
dormancy of seeds treated with high temperature at 50°C for 4 days in varieties Hadsaduri

and Ketaktara

Varieties

Oxygen tension during sowing (%)
Germination percentage*

Hadsaduri Ketaktara
20 0 100 20 0
31 2 95 83 36

Germination percentage of the untreated seeds was 0% in Hadsaduri and 15%, in Ketaktara. * Germi-

nation percentage for 10 days after sowing.
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Table 2.

The effects of oxygen partial pressure, under the conditions of both high temperature treat-

ment and sowing, on the breaking dormancy of the imbibed seeds in variety Ketaktara

Oxygen tension during high temp.
treatment (%)

Oxygen tension during sowing (%)
Germination percentage*

20 0
100 20 0 100 20 0
96 77 6 89 68 0

The seeds soaked in water for 24 hours at 30°C were treated with high temperature at 40°C for 2 days.

* Germination percentage for 10 days after sowing.
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Comparison of the levels of endogenous germination inhibitors in the imbibed sceds,

treated with high temperature for 2 days under the conditions of two kinds of oxygen
tension, assayed by the germination of the rice excised embryo

Gerniination inhibitors B non
High temp. treatment non at 40°C non at 40°C
Oxyggn tension during treatment 100 0 100 0
(%)
Days after sowing 2 0% 109, 3% 109, 399, 69, 26%,
” 3 25 76 27 85 84 87 86
” 4 94 96 98 95 99 97 95

The seeds were soaked in water at 30°C for 24 hours before treatment.

Inhibitors A and B were eluted

from Rf0.6-0.8 and Rf 0.9-1.0, respectively, on paper chromatograms of acidic fraction of extracts

obtained from the seeds treated in variety Ketaktara.

five replications.

Numbers are the mean germination percentage of
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Fig. 2a, b, ¢, d, e and f. Histograms representing the
Avena straight growth test of the acidic fraction
of extract obtained from hull (a and d), endo-
sperm (b and e) and embryo (c and f) of the
non-treated seeds (a, b and c) and the seed
treated with high temperature at 40°C for
2 days (d, e and f). The seeds were soaked in
water for 24 hours at 30°C before high tem-

*Relative length of Avena

coleoptile for the control (= 100).

perature treatment.

Table 4. Comparison of the levels of endogenous growth inhibitors in the unimbibed and imbibed
dormant seeds undergone the husking treatment and the injuring treatment, respectively,
assayed by Avena straight growth test

Unimbibed seed Imbibed seed
non husking injuring husking injuring
Growth inhibitor A 78.4 86.3 86.5 96.3 95.2
” B 76.8 84.9 85.5 96.4 93.1

The treated seeds were stored for 10 days at 15°C before bioassay. Growth inhibitors A and B were
eluted from Rf 0.6-0.8 and Rf 0.9-1.0, respectively, on paper chromatograms of acidic fraction of extract

obtained from the husked seeds in variety Ketaktara.

Numbers are indicated as percentage of control

(not containing inhibitor) on Avena coleoptile elongation.
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Summary

The effects of the oxygen upon the artificial or natural release of the rice seed dormancy and upon the in-
activations of the endogenous germination inhibitors were studied, and the latter phenomena were also examined
in relation with the artificial breaking of the dormancy.

1. The seeds of 3 foreign varieties having the different dormancy periods were stored in the laboratory, and
they were tested for germination under high, medium and low oxygen partial pressures with the interval of 10
days during the dormancy periods.

The release of the seed dormancy was promoted under the high oxygen tension but inhibited under the low
oxygen tension, in comparison with the atmospheric condition. Both the degrees of the promotion and the in-
hibition were positively proportional to the intensities of the dormancy through all the varieties.

2. The imbibed seeds treated with high temperature, 40°C, for 2 days under the condition of two kinds of
the oxygen tension, i.e., 20%, and 09, oxygen, were sown in the flasks containing 100%,, 20%, and 0%, oxygen,
respectively.

The dormancy of the seeds treated under the condition of 209, oxygen was broken most effectively under the
high oxygen tension, but under the condition of 09, oxygen, the breaking of the dormancy was inhibited exceed-
ingly. On the other hand, the dormancy of seeds treated under the condition of 0%, oxygen was broken effectively
under the high oxygen tension, but under the condition of 09, oxygen, no breaking of the dormancy was occurred
at all.

3. The imbibed seeds were treated with high temperature, 40°C, for 2 days under the condition of two kinds
of the oxygen partial pressure, i.e., 1009% and 0%, oxygen, and the endogenous germination inhibitors in the seeds
were measured quantitatively, by means of the excised embryo culture method of rice seed.

The results showed that levels of the inhibitors were decreased remarkably under the condition of 1009
oxygen, but they were kept unchangeable under the condition of 0%, oxygen.

4. The endogenous growth inhibitors and auxin in hull, endosperm and embryo of the imbibed seeds treated
with high temperature, 40°C, for 2 days were measured, respectively, by means of Avena straight growth test.

Levels of endogenous growth inhibitors were obviously decreased with the similar proportion in all organs,
and the increasing of level of auxin was recognized only in endosperm.

5. Two kinds of treatment to the husk, the removal and injury, were given to the unimbibed and imbibed
dormant seeds, which were stored in incubator at 15°C for 10 days. And the endogenous growth inhibitors in
the husked seeds were measured with Avena straight growth test.

Levels of growth inhibitors were decreased in all kinds of seeds. But it was notable that the decrease in the
imbibed seeds was exceedingly greater than that of the unimbibed seeds.



