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RéSumé

It has generally been considered that the onion is an unhardy plant which can not
be hardened by exposure to low temperatures. Such belief seems, héwever, to be based
on unsufficient evidence. So an attempt was made to get some certain evidence as to
the frost-hardiness of onion.

The outer epidermal cells of scale leaf could be artificially made frost-hardy by exposure
to low temperature (at 0°C for 2-3 weeks). In addition, by dehydration in hypertonic
medium, their frost-resistance was markedly increased, in this case, however, besides the
hypertonicity of the solutions, the nature of solutes in them exerted a decisive influence
on the gaining the frost-resistance. In plasmolysed state in the hypertonic solutions of
sucrose, glycerol and CaCl,, the cells obviously showed high frost-resistance; on the
contrary the hypertonic solutions of NaCl, KNO, and urea were absolutely not effective
for increasing the frost-hardiness.

Microscopic observations on the cells fixed in frozen state in the cold fixative (—10°C)
of Wolman and Behar clearly revealed that the interior of the cells being not frost-hardy,
easily freezes (intracellular freezing), but in all cases of frost-hardy cells freezing does
not occur in the cell interior, that is to say, ice is produced only outside of the cells
(extracellular freezing). From the facts mentioned above, it may be concluded that the
non-freezing of cell interior at subzerotemperatures, in other words, prevention of seeding
of ice into cell interior from the cutside where ice crystals have formed, is closely related
with the state of the protoplasmic membrane of cells.
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Ethylene glycol fairly permeable into the cells was a good protective agent against
freezing. After 20 minutes’ immersion in the ethylene glycol solutions stronger than
0.4 M, the cells became frost-hqrdy and became able to withstand freezing.
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