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Studies on Dormancy in Woody Plants (IV)

Relationship Between Ecotype and Dormancy in Machilus Thunbergii SIEB. et ZUCC.

Hiroshi NacaTa and Yutaka YURUGI

Faculty of Bioresources, Mie University

Summary

The terminal buds of Muchilus seedlings from the seeds collected in the Subtropical Zone
(Iriomote, Okinawa, Amami) could not survive the winter, but the seedlings from the Temperate Zone
(Kagoshima, Kochi, Mie, Chiba, Iwate, Aomori) grew up well without frost damage in Mie (Table 1).

The terminal buds of Machilus seedlings grown in the Subtropical Zone were not induced into the
dormancy requiring chilling for its release and had a relatively wide range of temperatures suitable for

bud break (Table 4 and 5).
by frost.

So the terminal buds often sprout in the winter in Mie and then are killed

On the other hand, the terminal buds of Macilus seedlings collected from the Temperate Zone
could be induced into the dormancy requiring chilling for its release (Table 4 and 5) and sprouted in

spring without frost damage in Mie.

This dormancy, however, could not be induced with short-days at the temperatures ranging from

18 to 28°C (Fig. 5-8).

The relationship between photoperiod and temperature seems to play an im-

portant role in inducing dormancy. And photoperiod seems to have a great effect on the growth pat-
terns, that is, the relationship between leaf initiation and internode growth (Fig. 9).
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Table 1. Number of terminal buds of the Machilus
seedlings from the seeds collected in
Iriomote, Okinawa and Amami (Sub-
tropical Zone), Kagoshima, Kochi, Mie and
Chiba (Warm-temperate Zone) and Iwate
and Aomori (Cool-temperate Zone) sur-
vived the winter in Mie Pref.
HHES T X OMLIRK (HEERF
%)
1985 (6 plants)® 1988 (20 plants)*
Iriomote 0 -
Okinawa 2 5
Amami 3 —
Kagoshima 5 1
Kochi o 20
Mie 5 20
Chiba 6 —
Iwate 6 20
Aomori 6 e

* Number of plants used for treatment.
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Table 2. Maximum and minimum temperatures of each decade of the month in the open (‘C) (F; first, M; middle,

L; last decade)

HHIE 7 7/ OBAPIRINA AT MR, REEER ()O)
(F; b4y, M; b4y, L; T’IU)
1984~1985
October November December January
F M L F M L F M L g M L
Max 3.0 27.0 237 23.7 20.5 18.0 14.2 19.5 12.1 1.0 12.3 105
Min 12.0  11.0 6.8 3.5 6.5 0.9 -1.0 05 -—L -3.5 =3.5 =35
February March April May
F M L F M L F M L M L
Max 15.0 13 8.0 14.5 18.3 19.0 24.3 22.5 26.5 27.5 27,0 27.2
Min —-2.5 0.0 —0.5 2.5 1.5 3.8 0.7 55 8.8 12.2 131 14.3
1987~1988
October November December January
F M L F M L F M L M L
Max 27.2 25,8 25.8 22.5 20.2 17.0 13.2 14.5 19.5 13.6  14.0 17.2
Min 15.6 - 110 9.5 4.8 7.6 1.8 0.9 2.1 2.1 —-1.6 1.5 —0.4
February March April May
F M L F M L F M L M L
Max 4.0 1.6 11.0 13.2 17.5  14.3 19.2 24.2 27.0 26.3 30,0 24.8
Min -1.0 -16 -—16 -0.2 0.6 1.5 2.3 4.9 6.3 .5 133 13.2
Table 3. Maximum and minimum temperatures of each decade in the glasshouse with
the side windows kept open (°C) (F; first, M; middle, L; last decade)
ZHME S T FOHFOMEREE R Ro 20 T ARAOWIE
W, OWRER (O F; HAU, M R, Ly T
1984 ~1985
November December January
F M L F M L F M L
Max 25.0 22.5 21.5 15.5 21.5 12.8 13.2 4.5 12,0
Min 3.8 6.5 1.2 -0.2 05 -0.8 -2.0 —-1.8 -—2.7
February March April
F M L F M L F M L
Max 16.3 150 10.5 16.2  20.0 21.5 25.5 240 280
Min -1.8 0.7 0.0 2.5 1.8 4.2 1.2 5.5 9.0
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Fig. 1.

Sprouting patterns of the terminal buds of Machilus seedlings from the seeds collected in Iriomote,

Okinawa, Amami (Sub-tropical Zone), Kagoshima, Mie, Chiba (Warm-temperate Zone) and Iwate
(Cool-temperate Zone) in the glasshouse with the side window kept open in order to the open air in

Mie Pref..
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Fig. 2, Growth patterns of Machilus seedlings from the
seeds collected in Iriomote on 12-, 16- and 20-
hour phtoperiods.
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Fig. 3. Growth patterns of Machilus seedlings from the
seeds collected in Okinawa on 12-, 16- and 20-
hour phtoperiods.
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Fig. 4. Growth patterns of Machilus seedlings from the Fig. 5. Growth patterns of Machilus seedlings from the

seeds collected in Amami on 12-, 16- and 20-

hour phtoperiods.
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seeds collected in Kagoshima on 12-, 16- and 20-
hour phtoperiods.
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Growth patterns of Machilus seedlings from the
seeds collected in Mie on 12-, 16- and 20-hour
phtoperiods.
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Fig. 7. Growth patterns of Machilus seedlings from the
seeds collected in Chiba on 12-, 16- and 20-hour
phtoperiods.
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Fig. 9. Growth patterns of Machilus seedlings from the
seeds collected in Okinawa on 8-, 12-, 14-, 16-
and 20-hour phtoperiods.
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Table 4.

Sprouting of the terminal buds of Machilus seedlings from the seeds collected in Iwate, Chiba

and Okinawa placed in the greenhouse of 18 and 28°C on Nov. 3 and Dec. 22 from the open

HE, T, WHES 7 ¥ 18°C B LU 28°C 2B B THHED R R

(1984 —1985).

Dec. Jan, Feb.  Mar. Apr. May  June (plants) *
Iwate 1 1 1 1 (6)
Nov. 3 (28°C) Chiba 1 2 2 (6)
Okinawa 2 3 3 5 6 6 6 (6)
Iwate 2 2 2 2 (6)
Dec. 22 (18°C) Chiba 3 4 4 4 4 (6)
Okinawa 4 4 5 5 5 5 (5)
Iwate 4 5 6 6 6 6 8 (6)
Nov. 3 (28°C) Chiba 3 4 5 5 5 5 5 (5)
Okinawa 2 2 2 3 5 6 6 (6)

* Number of plants used for treatment.

Table 5.

Sprouting of the terminal buds of Machilus seedlings from the seeds collected in Iwate, Chiba and

Okinawa placed in the greenhouse of 18 and 28°C on Sept. 22, Nov. 11 and Dec. 31 from the open
BR, P, MEESY T F0 18°C BLU B CIEBITATHFOMERE (1986—1987)

Dec. Jan. Feb. Mar. Apr. May June July {plants) *
Iwate 1 2 3 (8)
Sep. 22 (18°C) Chiba 1 (8
Okinawa 2 5 8 8 8 8 8
Iwate 4 5 (8)
Nov. 11 (18°C) Chiba 2 2 3 3 (8)
Okinawa 1 4 8 6 7 9 )]
Iwate 3 5 5 5 5 (8
Dec. 31 (18°C) Chiba 1 6 6 6 6 6 (8
Okinawa 4 7 7 8 8 8 8 (€]
Iwate 7 7 7 7 7 7 7 {8
Nov. 11 (28°C) Chiba 4 5 5 6 6 7 7 7 (8
Okinawa 1 1 1 1 2 4 4 (8

* Number of plants used for treatment.
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