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Résumé

To examine its frost-resistance, a plant-parasitic nematode Aphelenchoides vitzema-
bosi was subjected under free-swimming condition to graded temperatures from 0°C to
—70°C and to a super-low temperature of —183°C.

1. At —5°C to —10°C, the freezing process in the nematode was observed under
microscope as an instantaneous darkening of the body caused by the very rapid forma-
tion of a number of minute ice crystals throughout the animal body. Judging from the
development of ice crystals in frozen worms the nematode seems to be very apt to
freeze extracellularly.

2. Within only one hour about three-tenths of total number of worms frozen were
killed even at —5°C; the percentage of survivors was, however, almost constant (about
709) between —5°C and —35°C; it dropped to 53% at —50°C, to 432 at —70°C. Freez-
ing for longer periods of time gradually decreased the number of survivors except the
case at —5°C in which the killed worms never increased in number even after freezing
for 20 hours. By the freezing for 20 hours, the proportion of survivors was caused to
drop to about 45% at températures between —10°C and —35°C, however, at lower
temperatures that proportion was not definitely affected by the duration of freezing.
Within an hour of freezing in this animal, there is found no critical temperature range
in which a fatal injury promptly occurs.

3. Our prefreezing method to enable organisms survive at super-low temperatures
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was successfully applied on this nematode. As was determined in various living matters,
—30°C was found also in this nematode as the most effective prefreezing temperature.
More than half of the total number of worms immersed in liquid oxygen revived, pro-
vided that they were previously frozen at —30°C for one hour. In this animal, however,
the prefreezing treatments at temperatures lower than —10°C were also very effective.
Besides, when they were transferred into liquid oxygen even from a temperature near
0°C, a small percentage of the worms was always found to be alive after thawing. These
facts may perhaps be explained by their suitable body structure for dehydrating their
cells very rapidly when extracellular freezing once occurs in themselves.

4. Luyet’s method of extremely rapid cooling and thawing to enable survival from
freezing at super-low temperature was also successff;lly applied on this species, although
the effectiveness of the method seemed to be lower than the prefreezing method described
before.

5. Of the four developmental stages recognized in the nematodes examined, none
was found to be more frost-resistant than any other stage.
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