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Summary

The poplar sawfly, Trichiocampus populi Qkamoto, was examined in the develop-
mental stages from full grown larva to adult with regard to its frostresistance and related
properties.

1) All larvae are killed by freezing even at a temperature of —10°C. Their sugar
content is 1.68-+0.17 per cent, based on their fresh body weight. After spinning cocoons
they transform into prepupae, during such transformation, their frost-resistance is rapidly
enhanced in accordance with the increase of sugar content.

Prepupae can withstand liquid nitrogen temperature at the 40th day after spinning
the cocoon, provided they have been previously frozen at —30°C. Their sugar content is
4.27+0.56 per cent. In January, prepupae can survive liquid nitrogen temperature after
previous freezing at —20°C. After thawing from the super-low temperature, some of
them are able to resume development up to the formation of imago, but cannot shed their
pupal skins. Such high levels of frost-resistance and of sugar content persist throughout
the five months cold season.

When the environmental temperature become warm and the transformation to pupa
begins to occur in prepupa at the middle of June in the following year, the frost-resistance
decreases to a temperature of —10°C in accordance with the decrease of sugar content.

A few pupae can survive freezing at —10°C for one day, and their sugar content is
1.174:0.29 per cent. All adults are invariably killed by freezing even at a temserature of
~—10°C, and their sugar content is 0.46+0.10 per cent (Fig. 1).
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2) About 90 per cent of the total sugar content in the frostresistant prepupa is
trehalose. This persists throughout the five months cold season. On the other hand,
trehalose levels in nonfrost-resistant larvae, pupae and adults are, 20.6=£2.0, 67.7210.5 and
56.5=10.1 per cent respectively (Fig. 2).

3) Larvae contain glycogen of about 0.6 per cent, based on their fresh body weight.
Contrary to the increase of sugar content, glycogen decreases as larvae transform into
prepupae. There is little glycogen in prepupae at the 40th day after spinning cocoon,
and this persists up to the adult stage (Fig. 1).

4) In the stages of pupation, emergence, and especially cocooning, rapid decrease
of fresh body weight in the insect occurs parallel with the remarkable change in frost-
resistance. This mainly depends on the loss of water content in the insect body (Fig. 3).



64

ER 1

ol

@ N

R 5~ F 4fhER X1
77 OEEZBAFOREBHHR X1

BAKT LeiigR x!

HRERESHTITHELCDCHSE LTI REMHE, coPhT3 HER
SRR UTHIEICE S, X1

WAHE x4

AT S Rl X4

W x4

RE x4



1

B

1



