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Summary

To clarify the relationship between the frost resistance and the contents in some
substances, especially in sugar and water soluble protein in both natural and artificial
hardening, some experiments were made using the stem bark of black locust trees. The
following facts were confirmed.

1) An intimate correlation between the osmotic concentration and frost resistance
was observed in all seasons tested. In the period from November to May, the same
relation was also found between the sugar content and the frost resistance. In both
autumn and spring, artificial frost hardening at 0°C for 14 days resulted in a remarkable
increase in sugar content and in frost resistance.

In the season from July to September at which time a parallel correlation could
not be observed between sugar content and frost resistance, a considerable increase in
sugar content in bark tissues resulted in only a slight increase in the osmotic concent-
ration in the cortical cells. This fact indicates that in this season the increase of sugar
content in bark tissues does not mean an increase of sugar in cortical cells. The
content of polyhydric alcohol was very small in bark tissues, and showed only a slight
change in both seasonal and artificial hardening.

2) In seasonal variations from autumn to spring, a parallel correlation was observed
between the content of water soluble protein and the frost hardiness. However, in late
April at which time both sugar content and frost resistance had considerably declined,
the content of water soluble protein still remained at a high level. Also, in October
and April at which times artificial hardening is remarkably effective, the sugar content
is closely proportional to the increase of frost resistance, but not to that of water

soluble protein.
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3) The total content of phospholipids isolated and fractionated from the bark
tissues using Schneider’s method showed a considerable increase from autumn to winter
and some components of the above varied with seasonal and artificial hardening.

From these results, an intimate parallelism between sugar content and frost hardiness
in the bark cortical tissues of black locust trees was confirmed, while the same relation
was not found between the content of water soluble protein and the frost hardiness.



