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Résumé

Using the leaf, petiole and root of table beet in various stages of growth (June-Oct.),
the influence of the treatment at 25°C as well as at 0°C on the activities of phosphory-
lase and acid-phosphatase in the tissue was studied by histochemical method. Further
the changes of osmotic concentration of squeezed sap and the frost-resistance of tissue
cell were also determined.

The sweetening of plants on exposure to low temperatures has long been known.
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There is no doubt but that sugar has accumulated in the course of the increaseing cell
sap concentration with hardening. In the writer's previous paper it was indicated that
in table beet phosphorylase was involved to increase the osmotic concentration of cell
sap and the frost-resistance of the cell. The phosphorylase activity in leaf and in petiole
of full grown table beet was remarkably increased with hardening, by which the plant
has sufficiently become frost hardy. There exists a parallelism between the change of
the sap concentration and that of phosphorylase activity. On the other hand, the activity
was decreased in dehardened state.

In young plant, the activity of phosphorylase was also distinctly increased by the
low temperature treatment, but in leaf and in root such increase in activity was not
clear. In young table beet kept in frozen state at —4°~—5°C, the phosphorylase activi-
ties of leaf and of petiole were diminished. The activity of acid-phosphatase in petiole
from the plant in every growing stage was also increased by the low temperature treat-
ment. But a young plant can not be hardened by exposure to low temperature. After
the second ten days of September, frost-resistance was remarkably increased by the same
treatment.

In the plant of every growing stage, the activity of phosphorylase together with the
reduced sugar and freezing point of cell sap was distinctly changed. In full grown
plant, the increase of the osmotic concentration of cell sap was closely correlated with
that of the frost-resistance, but this was not the case in the plant illuminated at a high
temperature.
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