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Summary

To clarify the mechanism of frost hardening in woody plants, the seasonal fluctuation
of frost-hardiness and the temperature most effective in producing maximum frost-hardiness
were studied in the twigs of willows growing in warm -and hot climates.

1. In midwinter, there was no starch in the xylem cells of any of the twigs from
Sapporo, but there was always starch in the xylem cells of the twigs from Kanto and
other warm districts. When twigs containing starch in xylem were subjected to a tem-
perature of —3°C for 14 days, considerable starch-to-sugar conversion took place in the
xylem cells with a concomitant increase in the frost hardiness. However exposure for 14
days to 0°C produced no appreciable increase either in the sugar content or the frost-
hardiness.

It was also found that the optimum temperature for converting starch into sugar
during hardening seemed to be about —3°C in all of the twigs tested, irrespective of the
environmental temperature.

2. The tenderest willow (Salix Sieboldiana) growing in Kyushu can withstand freezing
at —13°C even in midwinter. When winter twigs from the willow were sent to Sapporo
by air and then hardened at —3°C for 14 days, they could withstand freezing at —70°C.
However exposure for 14 days at 0°C increased the frost-hardiness only slightly. After
planting these twigs in Sapporo, they could survive even immersion in liquid nitrogen

following pre-freezing at —30°C in the following winter.



36 B ¥ IR

Twigs from willows growing in Singapore, Cairo, Lahore and Mexico City were sent
to Sapporo where they were planted and allowed to grow for one year. The following
winter, these twigs could withstand freezing at —30°C for a day. From these facts, it
seems apparent that even the willows growing in warm and hot climates have the ability
to withstand deep freezing, but this cannot be fully exhibited because they are never

exposed to temperatures low enough to develop it under natural conditions.



