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Summary

To obtain some information on the mechanism of freezing injury of plant cells,
the degradation of phospholipid components in plant cells during freezing was examined
with poplar cortex and leaves of a golden-leaf tree.

Phospholipid degradation during freezing was observed in association with freezing
injury. In less .hardy poplar cortex, a remarkable decrease in phosphatidylcholine
resulted with a concomitant increase in phosphatidic acid at subfreezing temperatures
below which tissues sustained injury. The degradation pattern associated with freezing
injury differed to some extent according to species. Contrary, in the well hardened
poplar cortex, no compositional change in phospholipids was observed during freezing
and even after thawing when slowly cooled down to —30°C or even to the temperature
of liquid nitrogen. In the incorporation experiment of acetate-1-1*C into twig pieces, no
significant increase was observed in free fatty acids and diglyceride during freezing.
It thus appears that phospholipase D is the predominant hydrolysing enzyme of phos-
pholipids associated with freezing injury.

From these results, it seems likely that some deleterious changes in cell membranes,
which result in an activation of phospholipase D, occur during freezing below critical

temperatures.



