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Résumé

Some experiments were made to find out whether the increase of sugar concentration
in plant cells directly results in an increase of their frost hardiness or not. In order to -
increase the sugar content in a cell, the twigs of Gardenia (Gardenia jasminoides) Ellis
var. grandiflora Nakai) with 2-3 leaves were used in September and October when the
leaves can withstand freezing at —5°C for about 16 hours. They were put in various
kinds of sugar solutions (0.7 M) at 25°C. At the same time, the twig of the control was
put in water under the same conditions as mentioned above. The osmotic value of the
spongy or the palisade mesophyll cells in a leaf of gardenia was about 1.4 M.
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1. The cells treated with sugar solution such as glucose, saccharose, xylose and
raffinose showed considerable increase in their frost hardiness as well as in sugar con-
tent, it is therefore obvious that the increase of sugar content in a cell results in that
of its frost hardiness.

2. The protective action against freezing injury in gardenia leaf cell is not unique
to sugar. Polyhydric alcohols, acetoamide and urea also showed a protective action
against freezing, but inorganic salts did not.

The degree of ability in which various substances are able to protect against freezing
injury in gardenia leaf cell is as follows:

ethylene glycol . glucose
glycerol >xylose > raffinose > mannitol > urea > géﬂg%co(fll
saccharose acetoamide

water > balanced salts solution

z (control) ~ pottasium nitrate
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A.

B.

C.

D.

E.

F.

U

Ei

. 0.8M ethylene glycol M cits (-)
2. 0.8M glycerol ¥ CUOFE (4)
3. N.C. (kcusp) (m)
Wy —10°C T I6 R, DT —15°C T 14 BB, MRS | B ok
1. 0.8M glucose ¥k CHLBR (—)
2. 0.8M urea ¥E¥ TULER ()
3. 0.4M KNO, /&I CME ()
4. N.C. (kchum) (w)
~10°C T | HFEBE, Mg Afolkeg
1. N.C. (kchus) (=)
2. 0.7M glycocol M THMIH (+~ )
3. 0.7M ethanol LT ()
4. 0.7M acetoamide ¥A#K THLIE (+)
5. 0.7M glucose #EWECHE  (—)
—10°C < | HEHE, RE1 & oIk
0.7M glucose B IR ()
N.C. (AR CHLEE) (w)
0.7 M mannitol 7AW T (+)
0.35 M KNO; #i clfl  (w)
5. 0.7M urea ¥ TALAE (++)
—10°C T | HERE, AR | B & ORE

Rl B

1. 0.35M balanced salt solution THLFH (m)
2. 0.35M KNO; /¥ CHET ()
3. 02M KNO; ## cuum ()
4. N.C. (KT (+)
—10°C © | H B, B 1 B ORIE
N.C. (koenm) (w) ‘
0.75 M mannitol ¥4I THLIE (1)
0.75 M glucose 8 T {(—)
4. 0.35M glucose ¥5# TULIE (4 ~+)
—10°C T | HHBE, Bfg 1 A% OMREE

wote =









