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Kouzou TANNO 1962 Frost-Resistance in a Carpenter Ant Camponotus obscuripes obscuripes.
1. The Relation of Glycerol to Frost-Resistance. Low temperature Science, Ser. B. 20. (With
(English résumé p. 33)
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Résumé

In order to clarify the relation between their glycerol contents and frost-resistance,
examination was made of an adult carpenter ant Camponotus obscuripes obscuripes reared
at various temperatures.

The overwintering carpenter ants, workers and males, collected in Shibechya, Hokkaido
had contained about 2 per cent of glycerol based on their fresh body weight. When the
ants were released from their state of dormancy by keeping them at 25°C, they became
active and took sugar solution as food, and after 10 days, no glycerol was detected in
their tissue. Groups of these ants were then kept at —5°, 0°, 2°, 5°, 7°, 10°, 20° and 25°C

respectively. During the days kept at these temperatures, their glycerol contents and frost
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resistance were examined. ,

The glycerol contents in the carpenter ants kept at 0°C were larger than in those

kept at any other temperatures. Under the same experimental conditions, the glycerol
contents of worker ants were the same as those of male ones. Just after the body freezing
at —5°C for 24 hours all ants were found to be alive with some or without any apparent
injury. They died, however, within 2 months after the freezing. The life span in the
ants frozen and thawed in this way is clearly affected by the temperature at which they
have been reared previous to the freezing (see Fig. 4). In spite of their very small
glycerol contents, the ants reared at 5°C before the freezing lived the longest, while the
ants reared at —5°C before the freezing lived the shortest time although they had a
relatively large glycerol content, In worker and male ants kept in the same environment,
the former lived longer than the latter after the freezing. It must be noted that the ants
reared at temperatures between 0°C and 5°C are, as a rule, frost-resistant whether they
have glycerol or not. Moreover, within the first 10 days of rearing at every applied temper-
ature, frost-resistance in the ants reaches the maximum and then remains at a constant
level even if the glycerol content remarkably increases. After a thawing from a body
freezing at —10°C for 24 hours, no ants could survive longer than 3 days. Judging from
the results herein presented, it may well be said that in carpenter ants there is no relation
between the glycérol contents and their frost-resistance.
' When its glycerol content exceeded about 4 per cent of its {resh weight, the ant was
never frozen at —5°C, even by an artificial ice seeding, and without ice seeding it could
be kept under supercooled condition at —10°C at least for 3 days. It seems that the large
glycerol content is ecologically useful for the overwintering carpenter ant by enhancing
super-cooling ability and therefore protecting it from a body freezing by which all ants
are invariably killed even at a temperature of —10°C.



