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Dormancy Breaking and the Optimum Temperature of germination
in the Seed of Ohren, Coptis japonica Makino

Kisaburo Havasul and Iku MATSuDA
Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture

Abstracts: In order to make clear the mechanism of seed dormancy, the factors for
dormancy breaking and the optimum temperature of germination were examined in Ohren
seed. :

The embryos of freshly harvested seed began approxxmately to grow at 60 days and to
germinate at 90 days after the seeds were put on agar medium at 5C, although didn’t
begin for more than six months at room temperature (Fig. 2 & 3).

Gibberelline was known to be very effective in promoting growth of the embryo, even if
at room temperature. It seems to be quite all right to consider that the promoting effect
of low temperature is substituted for the effect of gibberelline on the growth of embryo
(Fig. 2).

In the examination of germination using the seeds which were stored for six months in
imbibed state at 5 °C, the higher the final germination percentage became, the lower
examination temperature was. However at 10°C or lower temperature, the seeds were
divided into two groups, “A” and “B”, from the aspects of germination. - The group
“A” began to germinate soon after the start of examination. The group “B” was unable
to germinate for long period, more than ten weeks, and was supposed to enter into the
secondary domancy dueing to high temperature just before the start of examination. In
the group “A”, percentage and the increase speed of germination at 15°C was higher than
any other temperature, 5—25°C (Fig. 4).

It is satisfacory to divide the dormancy of Ohren seed into two stages, (1) the imma-
ture embryo undeveloped morphologically and (i) the physiological domancy after embryo
developed morphologically.
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Fig. 1. Growth of embryos observed by the procedure of new technique.
a~c . Stage 1; Spheroid shaped embryo

d . Stage 2, Cotyledon differentiation (Heart stage)
e ~f . Stage 3; Early stage of cotyledon development
g . Stage 4, Cotyledon development

h~) . Stage 5, Late stage of cotyledon development
k. | : Stage 6; First leaf differentiation
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Fig. 2. The effect of temperature and gibberelline concentration
on the growth of embryo.
A & B: Embryo length in micron on the media with 1073~10¢
and 0 mol (Control) gibberelline at 5C and room temperature.
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Table 1. The effect of gibberelline concentration on the beginning date
of seed coat cracking
Concentration (mol)
Temperature
_ 1073 107 107° 10 -8 0
5°C Jun. 1 Aug. 1 - Aug. 1 Aug. 11 Aué. 21
Room Jul. 11 Aug. 1 Sep. 11 - -
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Fig. 3. The effect of gibberelline concentration on the germination of seed.

Table 2. Water content of the soil and the seed during
stratification period

Sites *) A B C D E
Water content

Soil(%) 0.7 20.2 "10.2 1.7 2.2

Seed (%) 10.9 47.1 | 48.0 23.9 34.9
Embryo

Length(u) 145.8 375.0 246.8 131.9 116.3

Stage **) 2.0 2.6 2.1 2.0 1.5

*) : Collection sites of the seed
A; Sannan, Hyogo prefecture
B; Katsuyama, Okayama prefecture
C; Forest E. S., Tottori prefecture
D; Monobe—a, Kochi prefecture
E; Monobe—b, Kochi prefecture )
**) . Developmental stage of embryo, see “Stage No.” in Fig. 1.
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Fig. 4. The effect of temperéture on the seed germination.
Collection sites of seed:

O—0O Katsuyama, Okayama prefecture
@®—@® Awa, Okayama prefecture
[O—0O Okutsu. Okayama prefecture
H—B Forest E. S.. Okayama prefecture
A—/A Ohno. Fukui prefecture

A——A Sannan, Hyogo prefecture
$—<P Monobe, Kochi prefecture
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