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Résumé

Using willow, poplar and mulberry trees in winter. the resistance to the super-low
temperatures of frost hardy trees which have been previously dehydrated by extracellular
freezing at different temperatures (—10°~—30°C) was studied. For the purpose of de-
hydrating in various degrees, pieces from the same twig of mulberry tree were frozen
for 16 hours at —10°, —20°, —25°C and ca. —30°C respectively and then quickly im-
mersed in liqguid N, for 10 minutes. After these treatments the percentage of the
undamaged parenchyma cells of the cortex of the twigs was determined by the usual
plasmolysis test. The ‘percentage values obtained are as follows: O in the case of the
prefreezing at —10°C, about 20 at —20°C and 80-90 at —30°~—35°C (Fig. 1). Further
very long immersion in liquid N, (60 days) showed no harmful effect on the plasmolysing
capacity of the parenchyma cells which had been sufficiently prefrozen at —30°C (Photo. 1)
and these cells which had been in very frost-hardy state were not injured even when
they were cooled down to —94°C under low cooling rate without prefreezing (Photo. 2).
But the twig piece as a whole becomes gradually damaged, because the bud, xylem- and
perycletissues are less resistant to freezing at —30°C for 24 hours than the parenchyma
cells.

The twig of willow and poplar which are usually completely resistant to freezing
at —40°C for 48 hours, could not withstand the immersion in liquid N, for 1 hour without
prefreezing, but after the prefreezing at temperature below —20°C, the twigs so frozen
put forth normally buds after immersion in liquid N, for 20 days (Photo. 5).

From these facts it seems that there is a definite temperature zone in which almost
all of easily freezable water in the cell may be drawn from the cell interior by gentle
extracellular freezing, and that the cells in this state are not injured even when exposed
to deep temperatures. In the case of the parencyma cells in the cortex of mulberry
tree, this zone lies around —30°C.

The thin sections from the cortical tissue of mulberry tree were rapidly cooled down
in the liquid N, and then warmed in cold (5°C) and warm water (30°C) respectively.

" All the cells in the section warmed slowly are completely damaged, whils 80 per cent of
the parenchyma cells showed the normal plasmolysis when warmed rapidly (Photo. 3, 4).
This fact suggests that the plant tissues which are frost-hardy may be easily vitrified.






EE1L  —30°C TPMHSE A& Na iz 60
HEAN T Tr 5 U, %R TR
#, 3 Mol. SEHGH AW T K 3RS % 50
Broftseizso
HE: o 9 (2% D) 350 %

BEE3. ¥
No FHIZ 2

a 7J<'7:— TaLhzizy 7: 2 Mol. i f‘lemL

TR CHEIEE S mutﬁu

MEL: v v (2% n0) 400 %

B2 0Chkbh —60C ZTORH &

(R DA DI 2 5°C i o MK
ABIT AN T m@&lwb 30°C

kS
1°Ci5y T —94°C £ TH#EL, —9%4°Cic ]

lrfPLiE] 3 GFBNTHh G 9 By T, 31?11’?1 Gl

it U B F A % 2 Mol. SE#FIE 74 W T I
JEH TS 228 Do
MR v 7 (s2Fx ) 400

FHL M0 SHANIIE D,
400



BE 6 (k)

0°CLh —94°CETHH UL ILEE
DFER L RT,
FHHl: s —aiEcE@ATEH
UIZIBE (e HIEUE /N,
sl s = UL E ISR
DF L TEHDEE,
BH#HAEEZOCC &b —60°C 2 TH
1°C/53, (BT K)

—30°C T 16 IR [ BAG %, WA N,
Iz 20 BREIAD THWD0 T 5 BUH
UTHEE T 20 A KEEOWRE,
H: ARa9 ) v+
VR R
Wi L, g oEaNT
WABEPIZIERTH 5,

imwN




