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Effects of Temperature on the Encystment and Excystment
of a Dinoflagellate Scrippsiella trochoidea Isolated
from Muroran Harbor, Hokkaido.

Takuji UCHIDA

The effects of temperature (5 C~22C) on the encystment and excystment of a dinoflagellate
Scrippsiella trochoidea were investigated using a clonal culture obtained from Muroran Harbor,
Hokkaido. Encystment was observed above 18 C but not below 14 C under a photoperiod of
14 hL © 10 hD. Vegetative cells showed good growth at temperatures above 14°C. Thus, cysts
were formed under conditions favourable for vegetative growth. This may be a reasonable
strategy for the survival of the population from the view that vegetative cells produce durable
seeds before deterioration of the environment. The cysts of Muroran strain could germinate
without low - temperature treatment which is necessary for the excystment of some other
flagellates. The cysts could be preserved over 1 year at 5 C in the dark. On the other hand,
vegetative cells could not survive at 5 °C. These findings suggest that S. trochoidea survives as
cysts in Muroran Harbor during winter when seawater temperature is kept below 5 C .
Excystment occurred at all temperatures tested, although germinated cells could not survive at
5 C . This character may be unfavourable in maintaining the population of this species.
Further examinations are necessary to give ecological meanings to this character of S.
trochoidea .
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Table 1. Effects of temperature on the encystment of the Muroran strain of Scrippsiella

trochoidea .
Temperature 5¢C 10C 14C 18C 22°C
Encystment - — - + ++

— ! encystment did not occur, + : less than 10 cysts/m/,
+4  50~200cysts/m!.

Table 2. Vegetative growth of the Muroran strain of Scrippsiella trochoidea under
various temperatures.

Temperature 5C 10C 14C 18°C 22C

Vegetative growth - + ++ ++ ++

— 1 cells died, + : 1,000~3,000cells/m/,
++ 1 6,000~10,000cells/m!.

Fig. 1. Encystment and excystment of Scrippsiella trochoidea . a: vegetative cell, b: pre-
encystment cell, c¢: typical calcitic spiny cyst, d: excystment, e: germinated cell from
cyst., magnification of a-e: X 1,100.
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Table 3. Germination rate of cysts of Muroran strain of Scrippsiella trochoidea
preserved at 5 C in the dark.

Preservation period 3 months 12 months 24 months

Germination rate (%) 47 38 3
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Table 4. Effects of temperature on the excystment of the Muroran strain of Scrippsiella

trochoidea .
Temperature 5T 10°C 14°C 18C 22C
Encystment + + + ++ ++

+ . cysts germinated but germlings did not survive,
+ I less than 10% cysts germinated,
++ © more than 30% cysts germinated.
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Fig. 2. The annual change of seawater temperature of Muroran Harbor, Hokkaido (a) and the
location of Muroran Harbor (b) (Uchida 1981). a: each surface (O) and bottom (@)
seawater temperature is an average value of the three stations indicated in b. b: depth
of the three stations was 7-14m.
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