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Résumé

It is the purpose of the present study to ascertain the changes in grade of frost
resistance in plant cells, when they are immersed previous to freezing in various kinds
of media by which the properties of protoplasmic membrane in these cells may probably
be affected. For the solutions of these media, various cations as well as various anions
were used.

The table beet and onion were used as experimental material. Tissues from these
plants were sectioned by hand, and slices from the outer epidermiss of onion scale leaf
or parenchyma cells of petiole of table beet were treated with graded solutions (0.1-1 M)
of various inorganic salts in which the ability of plasmolysis in these cells was deter-
mined. These tissues were frozen at —13°C. for 2 hours. After thawing, the effective
concentration of the medium in which cells could stand against freezing was determined.

According to the results of the present experiment, the ions were arranged according
to their effects on frost resistance in plant cell in the following series:

table beet Ca>Mg>Sr>Li, Na, K>Ba
onion Ca>Mg>Sr>Ba, Li, Na, K

In the case of onion the arrangement for cations was not changed due to the degree in
its hardiness. Bivalent cations were found to be more effective to increase the frost
hardiness in plant cell than the monovalent cations except for the case of the barium
ion. Calcium ion was most effective for frost hardening. As to anions, chloride was
most effective amoung various anions but, in general, anions were less effective than
cations.

In the present experiment the calcium precipitants such as oxalate and citrate
solutions were also used as the solutes of the media. Oxalate removes calcium ion
from solution, and citrate binds it in an inactive form. 1In either case, in the absence
of any free calcium ions, frost hardiness in plant cells was decreased under the present
experimental condition. Magnesium seems to compensate the decrease in frost hardiness
of plant cells which was brought about by the treatment with calcium precipitant.

From the above facts, it can be concluded that among various inorganic salts, biva-
lent cations are more effective to increase frost hardiness than the monovalent cations.
Calcium ion seems to have a characteristic property to increase the ability to resist the
occurrence of intracellular freezing in plant cells.



