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Summary

The present study was designed to observe the primary changes in ultrastructure
associated with chilling injury in cultured cells. Cultured cells of Cornus stolonifera
(TK~1) subjected to 0°C for a period longer than 24 hr suffered serirus injury, while
no injury was observed within 12 hr by the same treatment. Ultrastructural changes
were first observed in proplastids and endoplasmic reticula in the cultured cells sub-
jected to 0°C for 6 and 12 hr, respectively. A partial dilation followed by microvesi-
culation of the rough endoplasmic reticulum was detected in the cells subjected to 0°C
for 12 hr. The microvesicles formed develop into large smooth vesicles after a 24-hr
exposure to 0°C. During these processes, a release of ribosomes from rough endo-
plasmic reticula was observed. A remarkable structural change in tonoplast became
apparent in the chilled cells for 24 hr. The microvesicles originated from endoplasmic
reticula fused into tonoplast which was gradually destructed. No visible change was,
however, observed in mitochondria, nucleus, plasmamembrane and other cell organelles
within 24 hr. Upon further prolonged exposure to 0°C up to 48 hr, a remarkable de-
gradation proceeded in cytoplasm. The sequential ultrastructural changes observed in
cell organelles, especially in rough endoplasmic reticulum and tonoplast, appears to
closely relate to a degradative process of cells caused by chilling treatment.
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