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Summary

To clarify the mechanism of the damage caused by rapid thawing, some experiments
were made using the leaves of Buxus microphylla and Irex crenata.

The frozen leaves at—5°C were rapidly rewarmed by immersion in freezing mixtures
kept at the temperatures of freezing points of their leaf tissues. After having been kept
there for various lengths of time, the leaves were rapidly thawed by immersion in water
at 20°C or slowly in air at 0°C. The degree of damage caused by immersion into water
at 20°C decreased with the length of time at which the freezing points of their leaf tis-
sues were kept. The leaves kept longer than 3 minutes at their freezing points could
survive a subsequent rapid rewarming in water at 20°C. When the leaves were rewarmed
in air at 0°C after removal from freezing mixtures kept at their freezing points, they
suffered no damage, irrespective of the length of time at which their freezing points were
kept.

The leaves in which sugar solutions were infiltrated into their intercellular spaces
showed a considerable increase in their frost hardiness and were protected from damage
caused by rapid thawing.

These results seem to indicate that rapid rewarming from a freezing temperature to
the freezing points of leaf tissues, and the rapid thawing after maintenance at their
freezing points for some length of time have hardly any harmful effect on the leaves.

It may be considered, therefore, that the damage of rapid thawing is caused by the
rapid flow into the cell interior of thawed water in intercellular spaces at a temperature

range around the freezing point.



