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Influences of Warm Temperature Treatment to the Dehardening
and Osmotic Pressure of Cortical Cells of Birch
Twigs (Betula Mazximowicziana REGEL)

By

Isamu TakaToOI
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Fig. 1. Effects of warm temperature on frost hardiness
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Fig. 2. Effects of warm temperature on water contents
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Table 1. Relation between undercooling point, time from 0°C to
undercooling point, rebound point and warm temp.

' ® o B Cont. | ® & & B Warm temp.

I AN ESEAE R X m
Undercooling ! %Timeﬂﬂ ! Rebound Undércooling ﬁ’l‘im em Rebound
Days | point i i point point point
! °C) | (min.) (sec.) 1°C) rCy (min.) (sec.) (°C)
0 - 49 1815 | — 25
- 57 29.00 - 21 :
7 — 58 11.15 — 25 — 6.6 12.00 - 29
— 6.8 13.00 - 30 6.3 11.00 — 23
14 — 58 28.45 - 19 6.6 30.00 2.0
- 59 28.30 — 26 6.3 30.00 2.2
'21 — 6.2 14.30 I — .26 5.8 13.10 1.7
- 6.4 15.30 — 37 — 6.2 12.40 25
a1 - — 58 26.15 ~ 33 — 58 26.00 — 192
— 4.1 13.00 — 20 i — 6.2 . 26.30 — 22
| | ]
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Ta}bk 2. Relations between water contents, Osmotic pressure and
‘ warm temperature, water culture. '

B |8 %|oCrh | 0C Kk "# | 20CE # ( 20°C K &
© Items Days 0°C dry 0°C water culture 20°C dry 20°C water culture -
% 0 1.2 mol " 12mol 1.2 mol * 1.2 mol
- Eg® 6 0.8 ,
2
O R 23 09 0.7 ¥ 3 0.3
2 -

[ G‘ﬁ . .

28k 10 31.1% 52.7% 21.7% 56.1%

g g# B ,

7e2 LBEER NaCl:CaCl,=9:1 0BT, KB M D # 509 PLF 5 plasmo-
Clysis R UK BAORBEBETHODO L, XEKRIFIDBOERLAKEERICNT S
ﬁ“ﬂ(§®§5}$fﬂ—< l./fCo ’
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Table 3. Relation between frost hardiness and warm temperature, water culture.

ﬁrempf{i ° &C%dryﬁ OQCC wateﬂi cultﬁe ' 2%}0:0 ﬁdr}%ﬁ 2‘(2)?chalte7{< cultfe
PrAEr (%) o) ‘ (%)
. Cont. 100 100 death 100
- 5°C 100 100 ” : 100
~10°C 100 100 o 100
~15°C 100 , 100 " :
f2_0°C_ 100° 100 ” 0

A UREEE 10 BRICAERED DEERE L, ZhEROERICS KT D 245
HRBELTEATKRLERTVLFOEF LTV IBORBES KICHT 2 EFETH O
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 ROEBRIC - THZA 20°C OERICMET 3 £ & 10k - dehardening 45 & 3t
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—EHEBCERESIC 1 ROBEERE L, BBFEONEET B 7%, BEEONEIC
REDEBRE F U NaCl: CaCly=9: 100WW% M\ 72, WD BE R 01 mol BBEE L, &
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Table 4. Relations between warm temperature treatment and
‘ Osmotic pressure of cortical parenchyma.

. | _m#E Cont, +5C F10°C +15°C +20°C
A % "OP | Dl | OP, | Dii | OP, | Dl | OF, | Difi | OP, :
- Lags (mol) | (mol) (mol) (mol) (mol) | (mol) (mol) (mol) {mol) (mol}
0 13 13| 13 13
21 1.3 00 13 0.0 13 00 1.0 0.3
0 1.3 13 13 _ 13 | 13
13 0.0 L2 0.1 1 0.2. | 03 06 07
; 13 13 13 13 13
7 12 0.1 12 0.1 12 0.1 — —
01 0.1 0.1 05 0.6
14 1.2 12 1.2 0.8 - 07
12 12 12
7 1.2 0.0 0.7 0.5 0.6 0.6

' #: O.P.=Cell sap concentration BEME
Diff. = Difference W4 &
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Résumé

The studies were made on the effects of warm temperature treatment to dehar-
dening of birch twigs (Betula Maximowicziana REGEL) in winter. The results are as
follows

1) Experiments were made on the progress of dehardening and decrease of water
contents in birch twigs that were water cultured and kept in green house and in
thermostat (20°C constant). Dehardening effects of warm temperature (20°C; began after
7 days and became severely after 14 days.

After 21 days, most of the twigs and buds were not tolerable to —5°C, but at that
time the buds already developed. After 31 days all the twigs and buds became intol-
erable to —5°C and at that time the buds already unfolded.

2) According to dehardening progress of the twigs by warm temperature treat-

ment, water contents of the twigs increased and osmotic pressure of cortical layers
decreased, but undercooling point, rebound point, and speed of freezing were not

altered. .

3) It was not distinct that the dehardening of the twigs owed to warm tempera-
ture directly or to increase of water contents resulted after warm temperature treat-
merit.

4) On the relation between the decrease of osmotic pressures and the warm tem-
perature (+5°C, +10°C, +15°C, +20°C) in January and February, effects of 5°C, and
10°C were slight but that of 15°C and 20°C were very severe.



