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Résumé

More precisely to trace the relationship of the-contents of carbohydrate constituents
and water soluble protein to the grade of frost hardiness, some experiments were made
on the cortical tissues of the last year twig in mulberry tree which had been artificially
hardened fat 0°C for 10 days), and in parallel the seasonal changes of the content of
these substances and of the frost hardiness were also investigated.

Small twig pieces (0.6-0.7 cm in diameter, 1.5 cm in length) were used for the follo- -
wing freezing test. The twig pieces placed in glass dish (diameter 3 cm, depth 1 cm)
were cooled in the thermostat of a desired temperature; after 30 minutes they were
inoculated with ice and then allowed to stand for 4 hours which may be an ample time
to complete freezing of the twig pieces. After 4 hours, freezing, the twig pieces were
thawed at room temperature, then thin tangential sections were made from the cortical
layer of the piece. The survival percentage of parenchyma cells of the cortical layer in
the sections was determined by vital staining with neutral red solution and by the
plasmolysis method.

The grade of frost hardiness was represented by the minimum temperature at which
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almost all of the parenchyma cells were able to survive after a definite period of expo-
sure to subzero temperatures.

From these experiments the following conclusions were obtained.

1) There is an intimate correlation, between the increase of the osmotic concent-
ration and that of the frost hardiness in the parenchyma cells (fig. 1, 2). While the length
of time during which the parenchyma cells can withstand continuous freezing (below
—10°C) becomes longer from December on, their osmotic concentration which has reached
its maximum in December, still retains the same values to early spring. Accordingly,
the capacity to withstand continuous freezing cannot be indicated only by the values of
the osmotic concentration of the cells at any one particular time.

2) After the middie of September, when the decrease of the water content and the
increase in the sucrose content per dry weight of the cortical tissues result in an increase
of the sucrose concentration of the parenchyma cells, those cells distinctly become frost
resistant (fig. 2). '

3) There is a parallel correlation, in the twig cortex, among the concentrations of
sucrose (fig. 2), and of water soluble protein (fig. 4) and the degree of frost hardiness
(fig. 1), in the seasonal variations. But in September and early May at which times the
artificial hardening is remarkably effective, the increase in the frost-hardiness is closely
proportional to the increasing of the sucrose concentration, but not to that of water
soluble protein (table 3).

4) Between 20 August and b September, there are various considerable changes in
the cortical tissues, namely, the decrease of the water content (per dry weight; from
3.5 to 1.6) {fig. 3), that of the activity of the cambium cells (cambium cell layers; from
10 to 5) (fig. 3), the increase of the water soluble protein (fig. 4), that of starch granules
(fig. 2) and that of the osmotic concentration (0.25 0.35 Mol) (fig. 1). Unless these various
changes in the cortical tissues take place, they can not be hardened artificially by subje-
ction to low temperatures.

5) When the twig had been hardened at 0°C for 10 days, the dehydration resistance
measured by Siminovitch’s method, in the parenchyma cells, greatly increased over that
of the control (unhardened twig) (table 4), but, at that time, the osmotic concentration
of the former (0.6 Mol) was 50% higher than that of the latter (0.4 Mol). In order to
exclude the influence of the change of the osmotic concentrations resulting from the
artificial or natural hardening, as test solutions balanced salts solutions were used having
a concentration of five times and eight times isotonicity that of the cells at that time.
The experimental results showed that the greater part of the difference of the dehydra-
tion resistance obtained by the Siminovitch method are due to the increase fo the osmotic
concentrations of the cells which resulted from the hardening treatment, artificial or
natural®. It is safely said, therefore, that employment of the values of the dehydration
resistance of the cells obtained by Siminovitch’s method as a measure of the frost-resis-
tance capacity, involves much risk.



