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Freezing Resistance of Cryptomeria japonica*!

—Its clonal and Seasonal Differences—
Jeung Hwang*? . Sung Gak Hong*?

This study aimed to know difference in freezing resistance among different clonal seedlings or
different seed source seedlings of Cryptomeria japonica which has been selected where extreme cold
prevails in Korea and Japan. The freezing resistance of three 12-50 year old trees was also measured
in the experiment. The freezing resistance was measured in different tissue parts: mainly leaf,
cambiam and xylem, at three different collection dates in two different collection places during the
winter of 1977-1978.

The following results and discussions were made:

1. The clonal difference in freezing resistance of Cryptomeria japonica was'9° to 15°C in maximum
according to the collection place. However, the clonal difference in freezing resistance was not
related to the difference in climatic conditions where the parent tree have been growing. This
impiled that the natural selection of cold resistant genes in Cryptomeria japonica has not reac-
hed its evolutional cquilibrium yet since most of the Cryptomeria forest has been established by
artificial regeneration.

2. The difference in freezing resistance among leaf, cambium and xylem was not apparent except
that leaf of several clones showed higher freezing resistance than cambium or xylem when
they collected at mid-winter. The least freezing resistant tissue part, thought its freezing resista-
nce was not measure in all clones and all temperatures were appeared in the apical buds. The
new shoot gzrowth was observed in the next spring with being replaced by its dormant or adve-
niitious bud growth when the apical bud was injured dy cold during winter.

3. The freezing resistance of leaf, cambium and xylem was shown high enough so that freezing re-
sistance Cryptomzria clones in this experiment were supposed to be able to survive in cold
winter conditions at the middle part of Korea. However, it was reported that the most suscept-
ible tissue part to winter injury was the basal stem, but of which freezing resistance was not-
measured in this experiment. Several silvicultural methods for prevention of Cryptomeria seedli-

ngs from cold damage were discussed in literature.
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Table 1. Freezing resistance of leaf of Cryptomeria japonica collected at 1/26/78

Clonz(place of collection)

Treatment temperature(C®)

A ¢ -2 | -5 —18 | -2 | 4 -2 |- o ] ~33

EM=p 1% — | e 8 = — ] = _ — 6

& il 115% — | - ~— — - = - 66 | 66

£ il 5% — — — — = — — a3 66
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g H 2%k = — — — — == — e 66
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b E 6% = e = — — 33 33 a3 | 100
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x M1 2 = - — = | e = 53 | 100

* B 13 § = - - — - - 33 33 33

5 B 21%% == = — — s o . — 33

* B 24k = — — — — ] s - 33100
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Table 2. Freezing resistance of cambium of Cryptomeria japonica collectedat 1/26/78.
Treatment temperature(C°)
Clone(place of collection)
4 l —12 [ —15 | -18 | —21 | -2 | - | —29 [ —33
EMl=rs & H 1% - — — — - — — — 66
% B 115% - — — — — — — 66 66
K fily 5%k — — — — — 33 33 66 100
2 B 2% — — — — — — — — 33
o OB 28 — — — — - - — — 66
# o8 — — — — —_ — —_ 25 50
K #8153 — - — - - — - 33 3
il E 6% — — — — — 33 53 66 100
= ) — — — — 10 33 — — 66
A & 3% — — — — 33 — 10 66 66
A & T — — — — - — - — 33
A] % O8% — — — — — 33 66 100 100
¥ Moo18% — — — — — - - 33 100
¥ 5 158 - - — — — 33 33 33 1 66
X* B 214 — 1 = — — — — — - 100
X % 24%% - - — — 33 — — 66 100
¥ B 39%% — — — — — — 20 66 ' 100
3 5 A25% — — — — — — 33 33 66
X P 449k — —_ — - — - — 33 66
¥ B 4758 - — — — — — 20 100 100
=] w28k — — — — — — — 66 100
2] w3 — — — — — — — 33 100
i W 48R — — — — — — — 66 100
EM=% i 1% — — — — 80 66 100 100 100
& b 2% - — 33 100 100 100 100 100 100
& 3kt s /s e / Ve e / s /
& & 4%%(SE18) - - - — — - — 33 33
& . SEE(NF3R) — — — — — - — 100 100
& . 688 (NF47) — — - — — - 33 100 100
kS It 7TER(NF30) — — - - — -~ 33 33 100
2 it 8% (NES) — - — — — — 33 40 | 100
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Clone(place of collection)

Table 3. Freezing resistance of xylem of Cryptomeria japonica collected at 1/26,/78

Treatment temperature (C°)

4 | -z | -1 | -8 | —e | -m | —er | —m | -3

EM=7 & H 19t - =1 =1 =1 = =] =] =1 ¢
B oM 1% e ~ = =] 10 i — | =1 e | es
£ fill 5%t - — — - — 1 33 33 50 100
7 "’ 2% = s = = - - — - 33
o B 28 - - - - - - - - 66

# # 8 | — — - - = — 25 50

X g2 15 = — — = ) — 33 33

1l E oM - = = = - | 33 56 50 100
% mO9% — - — — — | 33 — — 66

A % 3 — - — — 33, - -~ 36 66

A % 28R — — — — —_ - —_— = 33

A <+ 9% — — - — — . 33 66 66 100
* M 18t - — = - - = — 33 100
¥ % 1 ~ — — — — | 33 33 53 66
¥ PR 2158 - — — — — — — — 100

¥ 2 248 - - - — 5|l — — 66 100
¥ 5 39%% — - — — - = 20 66 100
¥ 5 425k - — — — — = 33 33 66
X B A4%R — — — — — - - 33 66

X % 47 - — i — — — 20 100 100

5 w25k ~ - - - — — - 66 100

R | =] =1 = = =] =1 s 10

i w4k — —~ — - - - — 30 100
M=% £ — — — - 80 50 100 100 100
& dt 2% — - 33 100 100 100 100 100 100

Z At 3%k / / / 7 /! H# 7 # P

& it 4%%(SE18) — — o — - — - 33 33
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z e 78R (NF30) - — == == — = 33 33 100

% Jt 8% (NES) - — — - - — 33 33 100
*2dt 3= olo] HIEIG 2. i T Unit: Percent damage
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Table 4. Seasonal changes in leaf freezing

Collectxon dates

resistance of Cryptomerm Japomca

Clonal(place- .
of collection) 7%/’11‘0{)26 78/1/26 78/3/9
(%D.2) T.(%D.) | D.T.(%D.)
G- )
A 1 —14 (80)] —33 (66)] —20 (50)
BB o1 -18(100)| —29 (66)] —26 (50)
% 1L 5%t —22(100)| —33 (66)] —24 (65)
27 B’ 2 —~18(100)| <<—33 (33)] —24 (95)
P 28R —14(100)| —33 (66)] —26 (75)
# # oW —22(100)] —33 (50)| —24 (80)
X8 1 —18 (70)] <—33 (33)] 26 (55)
fili 3 6% —14(100)| —33(100)] —26 (83)
= 7 9% —-22 (90)| <—33 (33)] —22 (85)
A& 3R —18(100)| <<—~33 (33)] —20 (60)
A& TR —18(100)] <-33 (0)| —26 (60)
A% R —18(100)] —27 (66)] —18 (50)
¥ M 18k —18 (85)) —33(100)| ~22 (%0)
¥ B 1% —18 (85)] <33 (33)] —22 (80)
¥ B% 2188 —18(100)| <—33 (33)] —26 (70)
¥ 5 248 —18(100) —33(100)] —24 (80)
J B% 398t —18 (60)] —29 (66)] —22 (60)
¥ B% 428 —-14 (50)] <-33 (0)| —22 (85)
% B 449 —14 (60)] —33 (66)] —24 (50)
¥ BB ATH —-14 (66)| —29(100)| —26 (80)
oIk 28k —22(100)| —33 (66)] —22 (50)
Mo 3 —26(100)| —33(100)] =—22 (60)
WO 4% —22(100) —29 (66)] —22 (80)
(2 A
& b1t —18(100)] —21 (66)]  —18 (60)
& . 2% —18(100)] —18 (80)| —16(100)
z b 39k — 6 (50)
Tk | 18000 <-38 @ —24 (50)
ENES® | —1s00] 330100 —24 (85)
%(}f‘ﬁnﬁ%ﬁ —18(100)]  —33(100)] —22 (50)
T | -1 o 33 60| -2z 6D
Bk | 18 00) <33 () 2 (9)

1) D.T.: Temperature at which damage occurred
more than 50% and
2) % D: Percent damage at D.T.

Yz 41Fe FeE
A W Eol B HEE BHEHA

Aol Rz g e.?

WE == TEF2A Fh

groe

Table 5. Seasonal changes in cambium freezing
resistance of C'ryptomeria Japonica

Clone(place

Co]lectxon dates

of collection) 717)/ 119/1';26 78/1/26 | 78/3/9
(9 p»y | D.T.(%D.) D.T.(% D.)
& M
PEAZE 152 —14 (50)| —33 (66)] -—20 (50)
M 11 —14 (66)] —29 (66)] —28(100)
£ L 58% —22(100)] —29 (66)] —24 (50)
B B o —18(100)| <<—33 (33)| —24 (75)
hErE 2%k —14Q100)] —33 (66)] —26 (50)
B 8 —22(100)] —33 (50)] —24 (50)
* B OB —14 (66)] <—33 (33)] —26 (50)
i ZE 6% —14@100)| —27 (53) —26 (75)
L —22(100)| —33 (66) —22 (75)
A4 E 3 —18(100)| —29 (66)] —20 (50)
A& TR —18(100)| <<—33 (33| —26 (50)
A& 9Bk —14 (55)] —27 (66)] —I18 (50)
¥ M 18k —18(100)| —33(100)| —22(100)
¥ B O18 —18(100)] —33 (66)] —22 (75)
¥ B 215t —18(100)[ —33(100)| —26 (70)
¥ B 24t —14 (G0)| —29 (66)] —24 (80)
¥ BB 39%% —18 (50)| —29 (66)] —22 (50)
¥ B 4287 —14 (50)] —33 (66)] —22 (8%)
¥ B 443% —14 (66)] —33 (66)] —26 (85)
¥ B ATHR —14 (66)] —29(100)f —26 (80)
O 28 —22(100)| —29 (66)] —22 (50)
oW o3 —22 (500! —33(100)| —22 (50)
M OW A —18 (50)| —29(100)] ~—22 (75)
(Z M
z 4 1% —18(100)] —21 (80)] —18 (60)
Z 4 2%t ~14 (50)] —18(100)| —16(100)
2 dt 3%k — 6 (50) S Va4
=g ® | -180100)| <-33 ()] —24 (50)
2 (1\11{538?“ —18¢100)] —29(100)] —22 (80)
%(leiﬁufﬁ —18(100)| —29(100) ~—22 (50)
%(legso; B o) -0 22 @5
= b OSE| _i3(100) —33C100)| —22 (85)

(NES)

* Rl EEd vzt T 2% #HEe
Imm~3mme] A} ¢z BRKES BEHAA FE
& ute AT BARES ol Bl AE2d ERT®

F FEFRA ASSE AL BENAG.
AR RS BEard BEE xR EER 25
8 fgEst | Zloleh ol A2 MK R AREH



54 H

B o on

CHBEMBEE No. 39

Table 6. Seasonal changes in xylem freezing
resistance of Cryptomerla Japonica

Collectxon dates

Clonec place S
of collection) 77/10/26 | 78/1/26 78/3/9

- B (/D 2,) ) 13.3(% D.)VMDW.T.(BQD)

5O
PUEE 15% —14 (50)] —33 (60)] —20 (50)
®ORG 115% —14 (66)] —29 (66)! —28(100)
A AL oYk —22(100)] —29 (50)| ~—24 (50)
7oE 2% —18(100); <{—33 (33)| —24 (7H)
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