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Fig. 1. Conditions of temperature treatment during the ripening period of seeds in variety, Ketaktara.
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Fig. 2. Transitions of dormancy of seeds ripened in
the whole period at 30°C (——O——) and
at 25°C (——{1——), and control (—@
—).
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Fig. 3. Transitions of dormancy of seeds ripened in the
former half period (~—QO——) and in the
latter half period (——m—).
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Fig. 4. Transitions of dormancy of seeds ripened in
the Ist period (~——O——), the 2nd period
(~———m——), the 3rd period (——nA )
and the 4th period ( X ).
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Table 1. Comparison of the levels of endogenous germination inhibitors in seeds treated at 30°C and 25°C
during the ripening period assayed by the germination of the rice excised embryos

Germination inhibitor

A B
cont.
Treatment of seeds at 30°C at 25°C at 30°C at 25°C
(%) (%) (%) (%) (%)
Days after 2 220 10° 39° 27° 28
sowing 3 92t 71b 100* 80* 87

Note: 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 extracts obtained from seeds treated in variety, Ketaktara. Numbers are the mean germination percentage of five
replications. Numbers within a row for the same day after sowing and the same germination inhibitor followed by the

same letter are not significantly different at the 5% level.
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Summary

The effects of the varying temperature-conditions upon the seed dormancy-degrees, the endogenous germina-
tion inhibitors levels and the hull tissue-degeneration were studied, using the rice plants, variety Ketaktara.

1. Under the nine kinds of temperature-condition the plants were grown from the flowering time to the
harvesting time, the harvesting of the respective plot being made at the time when the moisture contents of
the seed reached averagely 20 percent. During the dormancy period the seed dormancy-degree of the respective
plot was examined, with the interval of 10 days, by the germination test.

The dormancy of the seed ripened at 30°C was noted to be lower than that of the one ripened under
natural condition; concerning the decreasing degree it was noted that the longer the treating period and the
earlier the ripening time, the larger was the degree. The dormancy of the seed ripened at 25°C showed a
tendency to be intensified more or less than that of the one ripened under natural condition.

2. By means of the excised embryo culture method, the level of germination inhibitors contained in the
seed ripened at 30°C, and that in the one ripened at 25°C were measured, respectively, with the result obtained
that the level in the former was obviously lower than that of the latter. Hence the assumption that there is a
close relationship between the seed dormancy-degree and the level of the endogenous germination inhibitors.

3. By means of the scanning electronic microscope, the surface-structure of a rice plant seed-hull ripened
at 30°C and that of the one ripened at 25°C together with that of the one ripened under natural conditions
were observed, respectively.

In the first case, linear cracks about 0.8um wide were noted on the outer epidermis of the seed-hull. These
cracks were noted to be scattered chiefly on the lower portions from the center of hull, existing at the center
between tubercles, running across 1-3 longitudinal rows of tubercles. Since similar cracks were found also on
the inner epidermis of the hull, it was reasonably assumed that the two sorts of crack on the outer and inner
epidermis were connected each other through hull-tissues. In the second and third cases no such cracks were
observed.

By the same method the hull of a seed, the dormancy of which was effectively broken by the 50°C treat-
ment for 10 days was observed, too.

It was noted that the cracks were large size, innumerable, very dense and irregular in shape, the maximum
width reaching 90um.

4. Basing on the above obtained results, and owing to the fact that restriction an oxygen-entrance into
ordinary hull was to be removed by the occurrence of the cracks in the seed-hull treated, it was assumed that
the inactivation of the endogenous germination inhibitors contained in the dormant rice seeds was brought into
finish during the short period when water and warmth were given to the seed, with the result that the dor-
mancy of the seed treated was reduced exceedingly. While it was reasonably assumed that the entrance of
oxygen into seed was to be influenced in right proportion to the degeneration-degree of the hull, followed by
the reasonable assumption that the level of the endogenous germination inhibitors in the seed was also to be
controlled by the hull degeneration-degree.

Hence, concerning the rice seed dormancy, a new interpretation was brought forth as in the followings:
the entrance of oxygen into seed is to be closely related with the seed dormancy-degree, which is also to be
affected in right proportion to the inactivation of the endogenous germination inhibitors in the seed.
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Explanation of figures

Observation of outer surface-structure of seed hull by SEM. (x75)

T: An arrow shows the longitudinal rows of turbercles. .

B: An arrow shows the bristle occurred among the rows of tubercles

A: An arrow shows a hole occurred with excision of bristle.

Outer surface of hull. (x 250)

T: An arrow shows tubercles having two bulges.

Linear cracks are observed on outer surface of the hull of seeds ripened at 30°C. The

cracks are existed at the center between tubercles, running across 1 longitudinal row of
tubercles. (x 250)

A crack is running across 3 longitudinal rows of tubercles. (x 250)
This crack is found generally on the observation.

Observation of inner surface-structure of seed hull. (x 250)
S: Stoma, T: Trichome

The similar cracks are also found on the inner surface of hull. (x 750)

An arrow shows the enlarged cracks of Fig. 7. Width of the crack is about 0.8um.
(x 750)

An arrow shows the enlarged crack of Fig. 8. (x750)

The outer surface-structure of hull of seed treated at 50°C for 10 days. The cracks are
very dense and irregular in shape. (X 250)

The cracks are very large and have the maximum width, reaching about 90um. (x 750)
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