HOKKAIDO UNIVERSITY

Title RTISNNRFOTRME |
Author (s) 8, BE=; TANNO, Kouzou; BALLZS, = ftb
Citation BRI, £, 22, 59-70
Issue Date 1964-10-20
Doc URL https://hdl. handle.net/2115/17681
Type departmental bulletin paper
File Information 22 p59-70. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Kouzou TANNO and Fizo ASAHINA 1964 Frost-Resistance in the Poplar Sawfly, Trichio-
camps populi Okamoto. Low Temperature Science, Ser. B, 22. (With English Summary
p. 70)
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Summary

The poplar sawfly, Trichiocampus populi Okamoto, was examined in the developmental
stages from overwintering prepupa to adult with regard to its frost-resistance and related
properties.

Since the supercooling point in the overwintering prepupae is —8.60.4°C and the
thawing temperature is about —3°C, it is conceivable that they may freeze and thaw many
times during the winter. The prepupae are highly frostresistant as long as they remain
in the same developmental stage. They can tolerate freezing at —30°C for at least a full
day, even in the early summer, without any effect upon their future development. They
can withstand liquid nitrogen temperature provided they have been previously frozen at
temperatures lower than —20°C. Following rewarming from such a super-low temperature,
the prepupae survive for periods as long as 100 days or longer. Some of them are able
to resume development even up to the formation of imago, but cannot shed their pupal
skins. When the metamorphosis to pupa has begun in the prepupae, their frost-resistance
suddenly decreases. Even after moulting to pupae, however, some of them can survive
freezing at —10°C for one day.

A remarkably large amount of sugar, estimated to be more than 6 per cent of fresh
body weight, was found in the overwintering prepupae of this insect, but the amount of
polyol was very slight. About 80 per cent of the total sugar content in the prepupa was
a nonreducing disaccharide, trehalose. This high sugar level persists throughout the five
month cold season. When the environmental temperature becomes warmer and the trans-
formation to pupa begins to occur in the prepupa, the sugar content gradually decreases.
On the other hand, the amount of glycogen in this insect is always very small.

All the prepupae are released from their diapause early in January. The water
content in this insect is nearly the same (60-65 per cent) throughout the stages from over-
wintering prepupa to imago.

The remarkably high frost-resistance in this prepupae may possibly be related to the
large amount of sugar under ‘the protoplasmic condition of the insect in overwintering
stage.



