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Résumé

To clarify the relation of polyhydric alcohols to frost hardiness, the fluctuation of
mannitol, sorbitol and glycerol in twig bark or leaf of 19 species of woody plants was
studied quantitatively by the method of paper chromatography in the process of both
natural and artificial frost hardening. ,

1) The content of glycerol in winter, ranged from about 0.1 to 0.15% (per wet
weight) in the tea (leaf), climbing spindle-tree (leaf) and platanus (twig bark), while in
the other 16 species, its content was very small in quantity (Table 1). Furthermore,
during hardening both seasonal and artificial, glycerol content showed only a slight
change which was obviously not significant. Therefore, it may be safely said that no
direct relation exists between the frost hardiness and the content of glycerol.

2) In winter, the content of mannitol ranged from about 0.1 to 059 (per wet
weight) in many species. Sorbitol content amounted to about 1% in apple tree (twig
bark), gardenia (leaf), pomegranate (twig bark) and mountain ash (twig bark), but its
content is very small in the other 15 species. In winter the contents of mannitol and
sorbitol in many species increased 2 to 3 fold as much as in August, but in mulberry
tree they reduced to a half of the summer value (Table 2). The total content of poly
hydric alcohols in the pomegranate (bark), gardenia (leaf), apple tree (bark) and mountain
ash (bark) in winter amounted to about 40 to 50% of total sugar content, but in other
species used it does not amount even to 10% (Table 1).

3) In artificial hardening in early October when the artificial hardening in these
trees is remarkably effective, increase in polyhydric alcohols did not exceed 0.19% to-
untreated controls in many species, while the increases in sugars'r'anged from about 1.0
to 1.7% in many species (Table 3).

4) Any positive correlation between the amount of polyhydric alcohols and the
hardiness of trees was not observed in 19 species used (Table 1).

From the result mentioned above, in both natural and artificial frost hardening,
polyhydric alcohols play little part in the increase of the frost hardiness in most of woody
plants. However, in the species in which the total content of polyhydric alcohols
amounts to about 40% of the total sugar content, name‘ly, in the gardenia, apple tree,
mountain ash and pomegranate, polyhydric alcohols are considered to play some part in
the increase of their frost hardiness.



