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Résumé

In order to clarify the relation of sugai‘ content to frost hardiness, the twig bark or
leaf of 18 species of woody plants were analyzed paper chromatographically for sugars
at different times of year. ,

1) A comparison of bark or leaf taken from different species revealed no significant
qualitative variations in sugars. In winter chromatograms of sugar from bark samples
or leaves showed the presence of stachyose, raffinose, maltose, saccharose, glucose, fruc-
tose, xylose, ribose, rhamnose and an unidentified sugar (Fig. 2, 3, 4).

2) The proportion of content of various sugars in bark and leaf showed considerable
variations in the 17 different species (Fig 4). It seems that, however, there is not any
intimate correlation between the rate of sugar composition in bark samples or leaves
and their frost hardiness (Table 2).

3) In both natural and artificial frost hardening of a tree, the increase in frost
hardiness of twig bark or leaf is intimately proportional to that of it's sugar content.
At any stage of frost hardening, the degree of effectiveness of each kind of sugar in
increasing frost hardiness differs according to species (Fig. 1).

4) If each twig of six species was artificially chilled at 0°C for 10 days in early
October, when the artificial hardening is remarkably effective, the total sugar content in
all bark samples of these twigs increased by 50~110% (per wet weight) over that of
the untreated twigs in various species. In such a case, there was a marked increase in
sucrose, glucose and fructose, but not in raffinose and stachyose (Table 1, Fig. 5).

5) With the deceleration of the process of growth, in the bark of the mulberry tree,
raffinose appeared in middie August and stachyose in middle October. They increased
towards the colder months, but showed a marked decline in April; stachyose was not
detectable in late April and raffinose in late May (Fig. 6). Therefore, fluctuations of the
content of two sugars, especially of stachyose, are available as an index of the degree
of physiological activity and frost hardiness in plant cells. However, even in winter,
the quantity of raffinose does not amount to 40% (per wet weight) of total sugar content
at all twig or leaves of the 18 species. Besides, in an artificial frost hardening in plant
tissue, the increase of raffinose is far less than that of sucrose, glucose and fructose
(Table 1). In addition, the effect of raffinose to increase the frost resistance is less than
that of sucrose, and glucose®. From these facts, it may not be likely that raffinose and
stachyose play any more important part in enhancing frost hardiness than the other
sugars, especially sucrose, glucose and fructose, in many species of woody plant.



