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Summary

A red alga Porphyra yezoensis Ueda, growing chiefly in the winter intertidal zone in
the west coast of Hokkaido, was examined for resistance to frost, desiccation and high
osmotic solution. The mortality of the cells was determined by means of plasmolysis and
vital staining.

P. yezoensis was extraordinarily resistant to low temperatures among many intertidal
seaweeds. It could tolerate freezing at —70°C, —100°C and —196°C for 24 hours without
death. Measurement of respiration in the cells revealed that normal endogenous metabo-
lism in this alga recovered soon after freezing and rewarming.

Samples of this alga were subjected to freezing with media made of various kinds of
solutions. The use of sucrose and glycercl in solution resulted in a fatal frost-injury to
the cells. The use of distilled water as a medium was found to be fatal to the cells,
while NaCl and ethylene glycol caused no injury.

The ability of this alga to resist desiccation was very high. It could tolerate the .
desiccation in air of 0% relative humidity for 9 days at room temperature. Under the
present experimental condition, it lost 95-96%; of water content from the cell after 2 dayé
of desiccation. It could, however, tolerate a severe dried state of about 5 per cent in
water content.

Previous treatment for 20 minutes in sucrose, glycerol, ethylene glycol solutions and
distilled water did not bring about any influence upon the desiccation resistance of this
alga, while NaCl caused some injury. The injury in freezing and desiccation is closely
correlated with dehydration from cells, but the mechanism of injury may certainly be
different in both cases. )

Regarding the resistance to a high osmotic solution, this alga could tolerate plasmolysis
for 3 days in 5 M solution of balanced salts.
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