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Summary

The prepupae of Japanese poplar sawfly can survive liquid nitrogen temperature
after prefreezing at —30°C with a cooling rate of about 1°C per minute. After rewarm-
ing from the super-low temperature, they can resume development. Upon emergence,
however, they cannot shed their pupal skins and fail to appear on the wing. Such
freezing injury can be prevented by the following procedure. The prepupae, previously
subjected to pre-treatment at —20°C with a cooling rate of about 1°C per minute, were
warmed to —5°C and kept at the same temperature for several hours. These were then
cooled down to —30°C with a cooling rate of 1°C per minute, and finally immersed in
liquid nitrogen.

The mechanisms of such injury were discussed in relation to the size of ice crystals
forming within the frozen prepupal body in the prefreezing process.
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