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Résumé

1) Whenever the artificial hardening of the cortical tissues of mulberry twig is
effective, the increase in their sucrose concentration is closely proportional to that in
their frost-resistance. However, the latter is not accompanied with increase in the con-
tent of their water solube protein, even if they are hardened for 21days at 0°C (Table 3).

2) After the late part of September, the osmotic concentration in the parenchyma
cells of the cortex, resulting from the artificial hardening for 10 days at 0°C, reaches
nearly to its maximum value usually found in winter (Fig. 4). On the other hand, after
the hardening at 0°C for 10 days, these cells at late October become much more hardy
than those hardened in the same way at late September, even when the osmotic con-
centration of both cases increases to the same value (about 0.7 M of balanced salts solu-
tion) (Table 4). In the parenchyma cells, when they were dehydrated for 6 hours in
balanced salts solution having a concentration of six times isotonicity of the cell sap,
the value of the dehydration resistence at late October was cohsiderably greater than at
late September. Therefore the degree of frost hardiness cannot be determined only by
the values of the osmotic concentration of the parenchyma cells.

3) In early September, when the decrease in water content of the cortical tissues
and the increase in their sucrose content per dry weight by hardening result in a consi-
derable increase in the osmotic concentration of the parenchyma cells, the artificial
hardening becomes effective in the cell tissues for the first time. Afterward, the effect
of the artificial hardening increases with the accumulation of the water soluble protein
in the cells.
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) 4) Thin tangential tissue sections were made from the cortical layer of the twig,
and then placed on a cover glass in: hanging drop of paraffin oil. When cooled slowly
to a desired temperatufe (—5°~—20°C), they were subjected to freezing by means of ice
seeding. After they were kept in frozen state for 5 minutes, they were thawed at 5°C.
The survival percentage of the cells in these sections was determined by usual plasmd-
lysis method. The degree of the capacity to prevent intracellular freezing of the paren-
chyma cells was represented by the minimum temperature at which most of them were
able to survive after thawing. Before the late August, all the cells in the section frozen
at —5°C were completely damaged, but after early September, the degree of the capacity
to. prevent intracellular freezing of the parenchyma cells was gradually increased and,
at late October, all of the cells even when seeded with ice at —10°C were capable of
normal plasmolysis and deplasmolysis after treatment. The degree of their frost har-
diness is mainly controlled by their capacity to prevent intracellular freezing, especially,
before the middle September when the degree of their hardiness is very low (Fig. 1, 2, 3).

5) Either by artificial hardening or by treatment with ethylene glycol solutions
(1.0~15 M), the parenchyma cells become very‘ resistant against the penetration of ice
into the supercooled cell interior. The effect of the ethylene glycol is so remarkable
that all the cells treated with this agent (1.0 M) at late Cctober can withstand even the
inoculation with ice at —20°C (Fig. 2).



