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Summary

Extremely high sugar levels were found in overwintering adults of the solitary bees
Ceratina flavipes Smith and C. japonica Cockerell (Hymenoptera, Apidae). The relation
between the sugar content, frostresistance and super-cooling ability was investigated in
these bees.

The bees were kept at out door temperatures for examination. There was no differ-
ence in sugar content in the two species. In December the average sugar content in 20
males and 34 females were 150+35mg/g and 10817 mg/g respectively, based on their
fresh body weight. Either of these values are the highest reported for any insect. These
levels decreased by approximately 20 per cent in both males and females by the following
March.

These sugars were analysed by paper chromatography. In the male, 59.6 per cent of
the sugar was fructose, 37.8 per cent was glucose, and the remainder was trehalose. The
result in the female was nearly the same. They contained neither polyols nor glycogen.

The bees were unable to survive freezing even for short periods at high temperatures.
This means that a large amount of sugar in an insect does not always protect it against
frost injury.

" By exposing bees to temperature gradually lowered from —10 to —15, —23 and
finally —30°C, at one day intervals without ice seeding, the relation between the sugar
content and the supercooling ability in the insect was observed. The sugar content in
the bees which froze at —10°C was always clearly lower than that of those which froze
at any lower temperature. This suggests that a high sugar content is ecologically useful
because it enhances their supercooling ability and therefore protects them from bodily

freezing which is invariably fatal.



