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Table 1. FUNIcB 2 8E, EREOREER EES (1962), BH 5 (1968))
Freezing and winter desiccation injuries area (ha) in Kyushu

o 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
P a 683.8 21.9 Gh)

Naffak*i 1.4

% %

é%?a 1.9

Kumamoto 21.0 225.5 we | HY | @b &H | &3

ot 5.0 393.2 &5 o 6% a2 | dad
Kot o 382.2 | 153.8 3 | & | @ Ga )

i 633.0 142 4

Miyazaki
Natioo et 362.0* | 176.0% | 131.0% | 216.0* | 670.3* 11.0 | 944.0 Jo0-0 | rea.0,
£ 63.8 | 4879.8 | 9.8 | 365 | 2160 | 15873 | (2] | ‘303 Gh | &y | Ao

* D HBEESBEEERE ST VWY, 1 RWEKRIERS c s 20 TRA L.
%% [ AHE, B, BRI TIEI962~19661C 0 TO T~ BB skl
( ) WEHEO & OHE
* It was reported as disease, however, initial injury would be by frost.
* % . There is no information of injuries area in Saga, Nagasaki, and Miyazaki from 1962 to 1967.
( ) frost injury only
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Fig. 1. HMAROEEZREDL S A UINDOFEE (1964~1982)
Injuried area of freezing by abnormal climate in percentage from 1964 to 1982
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Fig. 2. AMHAIC BT 2 HEOEFHHEERK
Yearly trend of freezing injuries area in Kyushu
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BIRBEZS 0% % HOTHRLE L, DO TEIKE 39%, ERE13%, KIE 6%, zoMEEM, &4,
RIBR) 3%OETH-7z, WEREIEAE, v /FTHDH (Table2), AMLEOWETRIT A F
713524 ha (79%), &/ F¥#3932ha (21%) TARAFXOWBEVFEFWCE» o7z, AF, b/ FORFIH
EEEIE, A¥OHG, BEHR, /3058, ERERIRLE L, B, £F, RGRWEEL

b motz,
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Table 2. AN BY 2 HRFOLABERIR, 4%, HEER
Total number of freezing injured cities,towns, and villages, total number of freezing injured
occurences, and total injured area for ten years (1970~1979)

2% ! o
Cryptomeria japonica Chamaecyparis obtusa
= WEETHAAE | EFR | HEER | SEEAHITNE | 234 | #ETER
Pref. No. of occurence; (ha) No. of occurence| (ha)
administrative area administrative area
districts districts
Fukuoka 9 28 11.12 4 5 0.94
=
Saga 4 6 13.41 3 3 11.33
RF
Nagasaki 1 2 2.44 2 5 6.04
HEA
Kumamoto 63 1150 938.53 52 299 248.70
K4r
Ooita 59 330 178.37 29 51 30.36
2l 131 1387 | 1384.39 55 270 | 296.90
Miyazaki ) :
BERE
Kagoshima 169 3956 995.55 98 1207 338.03
et 436 6859 | 3523.81 249 1840 | 932.30
Total . .

D AEF4~B4EE (1005F), AMEEREREC L VUE
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Rl A E L+ 2 AE, WK, BBLUNEY, A, REGH, KO, BEAH, 4L BEO
KEMR 2 ETH 5,

REFANI, ERHE VBRI ZL, LB, nkE, Zf, 5, LELOPPHEELE IS Ed
LTz, &7, MBI, EitE, M, &8, FTHEROBEKLRERESHENS 55 7,
WEROBE L, BENFE»S 5, 6FERMOYMAET T 25N 12,
FMNDEDDORIERX S (Fig.6 BREXRIRE 1964) HHE L SR MMH L 25, EEREDOK
Moy oME» EER (EBE, BREEROEM+S, SREZETCEFEOBRICE E LR, &F
BWREBBEZI1TC, 1HOFHRE 7~ 8°C, FBKE 2000~3 000 mm), UhE CuiNrRipii,
FEPLE 15°CLLT, 1 HOEHTIR 5 CUAT, ERKE2000mmblE) K&Eh Twre,
FHEOHEIR, ZOHMBOLFORBERRLEFEIFEVLLDbATHS, RIS (1985) ZhNO%
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Frequency map of frost injuries of planted Cryptomeria japonica in Kyushu for ten years
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Clasification of climate in Kyushu
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2.3 REOWHER

WES (1962) A, &/ XOWERL, &FHAH, FEnd, BEHal, EREnE, Fn
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VRET 0T, BEOHEERFSIBEL HD, BEAEIE, £REEL (EEREASH Y, B
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ERLRTREMFHES, —H, BECERRORH CHELZT L5, PR TEET 28855\,
Lirl, B3KE V&I, BEROESAL MR 0, BEEK L 2 ROEEC D2
DOTHMATE R, T LAMKBEOEER, 2-4Y, PHYTHE, 27U, 7X¥, =VELET
LAHONDBHRTH D, Fv (BES, 1974) OHFE I, BEFCRAGIROWELRHENT, F+&
BERELMELZ->Tw5, i, EMAEREEIZIERE (GER, 1969) O X ¥ O TbHEg s
nTwa,
ErOHERIEENICIBIROER i3k o v, BERESEVIEINS L, RESERICE
B, TEEEME 25T,
2.4 FEORERH
WSEIEHA &4 2 M08, WnBEEEOREMHHE, THREORENEIL->TLEIDT, &
F0EOE0 Lol HDBE, EENELFOBAONE,» SRAECED L I2HHFCRMALD
T, BEOBBICLBHELINTE, LrL, (EE BT (1968) WHMNMHABTESBANT, £F

2 3. 1. 5.
1. ZERENA [ Injuries in buds. 3c. #F;MNA : Killed in the whole lower
2. kN A Injuries in the top crown. trunk .
3. A58 Injuries in the lower trunk. 3d . B : Injuries in the trunk and branches.
3a . RN A | Injuries in the whole lower 4. ZEFE#FE LA | Injuries with drought.
trunk. 5. M##18 : Injuries in the top of crown
3b . EMEEMNAE  Injuries in the part of (relatively larger tree)

lower trunk.

Fig. 7. MABEFEOHER (HEES (1962))
Clasification of frost injuries
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OREFH T TN ERELBEEL, BEMEE»S, 11ABH (=50 »H 203123 15H
(—=7C) #WMEORERYE L, Thbb, FEVNHKD SR TRET L L LAEBELHA
Thot, AN (1969) bZKBET THREORESFELTHL LT IREEREE T,

Ik D R EEDREN KBS CRET 5700, FERUER, BENICREL-RB
T, 1979 £ & 1980 0 2 HE, Bk ¥R 013 TR TEHOBERERR 2T, 1979 E 11 H
IHOBETT CUHERVEHE LN, LCEBHETE 2RO R IHEREERL 2
(Table3), 23 L2 t»s, #HERZIIALHMAC T TERITWE Z L8 FEENLOT, Kk,
BEHRIE L 25omTAc UFHRERERET#HE) OBABER 2R L. 10 BEE I LER
B BB, 10 B 22~25 HOM 2h 2 TOREBELRRTH S —FCRIHEL (Tabled), =D

Table 3. HREMLOB\BEHE (BA, BE (1979)

Browning stem in the lower part by freezing

1979.11.1 | 1979.12.13 =

HH Total
Category A % | F&X % | K %
No. L No. No.
oAk T
Healthy 27 30.0 22 141 49 199
BER
Bt |63 700|134 8590197 801
HEARR
Total 90 100.0 {156 100.0|246 100.0

Table 4. REHIC B 2 EHME (M E25em) (BK - B (1979)
Air temperature near planted tree at 25cm high above the ground

A ¥ BEHEX B TR X
%’oung plantation of %’oungl plantatéon fof
ugi ugi planted under for-
R (1979) & estgca%opy

Durati f ob i PN . YN :

uration of observation I g mein | RENE | BAKE | BESR
C) o C) C)

Max. Temp. | Min.Temp. | Max.Temp. | Min. Temp.
10/15~10/22 25.0 — 3.0 21.0 — 2.0
10/22~10/25 25.5 — 9.0 16.5 — 4.0
10/25~11/01 27.0 — 6.0 18.0 — 2.5
11/01~11/12 25.0 — 4.0 17.0 — 1.5
11/12~11/19 15.0 —12.5 9.0 — 8.0
11/19~11/26 21.5 —12.5 13.0 — 8.0
11/26~12/03 15.5 —14.5 8.0 — 9.0
12/03~12/13 17.0 —12.5 10.5 — 8.5
12/13~12/26 17.0 —15.0 12.5 —10.5
12/26~ 1/13 13.5 —14.0 8.0 —13.5
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fepr® 11 A 22 BEEET, SUNORTE L% 21%, BADVKTELZ 6 ROBEREASBE L
2, WEX (MER) TREEXHRLoNE otz 29 LIHEIRRRE & & 9128 52l 72 (Fig.8)
5, TAORXEOERRZEUC Thotz, TRbB, HEOREIZ, REXTH R, MR THL,
D RS2 DHTH - 7o, BT OBEMSE IR, BRSPS R L IBESKEBT1.22CE L, BIE
SRTILECE,»>7, 1 AHDREKBEOLRINEX T—20°C, HX 0 KT-18C, £AH KT
—18.5°CT, T & 2 %fEEIHEE - B/7(1968), HE - L (1964) OFEFER & —BL 72, 7 (1983)
i, 2FCBY SN HEEBOFEESRETRAEZHET 2F/RER L 20, EicER s nldk
£, I LIHEAENOERRKCEEOLZ VI EAREL TV, SERLRAEERR IO L 2L
WThot, -T, HEREH (1968) HBERELTWA L 3, EERBEICKE» ST THETS
BOIEbdd, BEHRREMOEE L DOBERLS, EMRABEOITOER L EROBE L DEERE
ORER, TS BRAROEERELZ ELEELTWEIENEZ SN0 T, SEOBN2LE
L35,
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i ® ?iiiuv%eeding - == (Z K : Browning trees)
- ° B

without weeding

=
s
g
ur
z
=
o = ,
W3 R4
ﬁ;so o /
W% /
=z L /
< 7
° /
c
N
£ 4 /”
E} He) 7
Z ////
///
- -2
@/
0 ‘g’
11.22 3.23 5.26 9.2 10.3
1980 1981
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Trends of browning and dead trees under various weeding
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AR 2 CAEEBAHE ATEME L vy, 2 OMEME, HARDRESHEE & BRI KT
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MRR U A
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VS AN, TOFRBERBEEEE L L 2N THOBELE CH L T IAARL o, BREESE(H
MED 3B LHEERELH Y, BES -3, -5, —10, - 15 R -20°CO 5 BFEWCHEEL, I oDREE
BANT, BEEBRFE%Table5 R T, —3~—-1CCHEEDH S, 0°COFHEH» SHED T,
—15~—200CERFEDHE, —5CroEd T 1M 5 CF2REEZ T, MEQCBEIZELTHS
14~16 BB 2 LT 72,
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BB TIT-o /20

BE, ENTHORFHOEOKSRELFERLH L7280, BEVDES & 81, HELHFRL, &
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THEL 72,
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B, BECZ-COBEMNTREL B -T2, FORR, £/ FOBAOWHEEIZ-25CTHY, AF LD
M A S W & 2TERL 72,



Table 5. BREERIE

Freezing method for estimating freezing resistance

HERE (°C) R
Temperature in Duration of treatment
the refrigerator

(0°C » 3R + (—3°C « 14~160¢fE)

-3 (0°C : 3hrs.) + (—3°C : 14~16hrs.)
. (0°C + 3F¥ED) + (=5°C « 14~ 1685H)
(0°C : 3hrs.) + (—5°C : 14~16hrs.)
_10°C (0°C » 3EERE) + (—5°C = 2B + (—10°C - 14~16BF)
(0°C : 3hrs.) + (—5°C : 2hrs.) + (—10°C . 14~16hrs.)
. (—5°C + 2BERE) + (—10°C + 1 B5R) + (—15°C » 14~ 165578)
(—5°C : 2hrs.) + (—10°C : 1hr.) + (—15°C : 14~16hrs.)
e (—=5°C » 2 BER) + (—10°C » 1 BFR) + (—15°C + 1 BER) + (—20°C » 14~ 16H5M)
(—-5°C : 2hrs.) + (—10°C : 1hr.) + (—15°C : 1hr) + (—20°C : 14~16hrs.)
_9sC (—10°C » 1B + (—15°C » 1B + (—20°C » 1 ¥R + (—25°C - 14~16/5H)

(=10°C : 1hr.) + (—=15°C : 1hr.) + (—20°C | 1hr) + (—25°C . 14~16hrs.)

* FEHI15~20emCYTHT L TRBE W L 7e#, KEVI-TRY 2 F v v BICER U, RELAEE, CCCTHRHEEB &, Z20®, ERTHMMEARL 21T 7,
Each samples were put into polyethylene bags after cutting at 15 to 20cm and washing by pure water.
After treatment in refrigerator, each samples were stored at 0°C for 5hrs, and cut end of stems were soaked in water at room temperature.
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A¥, B/F, THARYTIE1~2BI 30 5MfEESNS S0 AD 30, 2 OER & FHRED
ZRLBHEDE->ED Linot, MEEOBERHE, LBETLRECHRESS -0 b,
IO ADOMEEOREVEALZ, [EUNOBERLENOLERRLME T IANBENLS S, —F, ¥
oY TRFHARKEO LR L L b CHBEESEI LI U 20, ZOBHIZAFRELD bR DEh
ZERC B -T2,

AFOWEEDOERSIZLOBELD 8L, L1 BHHTHBLZ-5CHiEL W) Z L PEEFOR
AL BENEC LS ICEbNG, 24 TBRE L2, 11 B2 3RESEN-5SCUTz 2 M LIE
LIRS 20T, fMEEE+5CEETELVLEHOERENEBEOREAL DL > TS,

BOMENE £ FITL TRALKEOEKE L BEROFTHE(L2Fig. 10 Rt REOCBERIRD
MEEOWA L FITLTERY, £, MEEORD EFHTLUEL kot —H, akRoELZ
MEEOEIL L HFOMEFRE Ko/, REOBREED LR IABOBER2EME T, Rkl 3K
FUREBRITL2L0EEZ 505 (@, 1957, Lyl, BEREO FHMSHRREOSKEORY
FThs, 2ol L3, HBOBERIEHLS> L TH, HBOKSENB SO T, BEREIFES
w3 Z L2725 (Dol et al., 1986), THERMEOESIIMRANESOREEE I L b T0 5, -
T, BECHA 2720 OMBENOBERBME, HRNKGOBRKEBEEZ D L OOEMDBE IZEKF
LTWaIednEZONEY, SEAORERE»S, IOMBEOBBENATE It TEshn, BE
BEOHEORI, MREADKAS (TRZIAIK) bEFEATHE I ERERTILEND L, S5,
HEERNOASBEDBEE RS 51213, pressure-volumedt AUl « F/H, 1983) R X OHA X2 Z &
BRYITHES S,

3.2 WREDFER
BAROTHEME ZREOEEHORESRZ T T, BT L 05 (BH, 1982), 72T, 3.1 DFEE
BABFELHEIELT, Z0LILBEOETEEI D,
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- ‘% air temperature\ 10 g Evg
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Fig. 9. JBEROMEEOFEHZEL (FK - L4 (1965))
FICIAF, Cor/ %, PAd: 7A7Y, Lk: HF=Y
Seasonal trends of freezing resistance of Cryptomeria japonica (Cj), Chamaecyparis
obtusa (Co), Pinus densiflora (Pd), and Larix kaempferi (LK)
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Fig. 10.
Seasonal trends of osmotic pressure and water content (fresh weight basis)

BREEOBEL & &XKFOFFHEL (AR £F (1965))
in Cryptomeria
japonica (Cj), Chamaecyparis obtusa (Co), and Pinus densiflora (Pd).

MREEER

B LTEEOBSRAL, BAMEED D L OMENORERBIREDL Sk o758, THEE
PETRALRSBHRAEEIEE R o7, 1220, SEMOMEEOIEFIZED 529> 72 (Fig.11),
2EZOI IR, S, MHEEOEE : [LEEEVWEAOTFETERICH L 2 LG0Tz, MEEOES
213, FHREB LY A EEORERE, BOKAUTORE EET 2L Bb0n 20T, SHEI Lz
KELUTORERIBOEE % 2 »pFC DL THANMFRE L B L7z (Figs.12, 13), MREOEL LK
HRESBOECIERN LS —RT 52, OBEREL» OTMEE 2T T 2 2 s 3L o7,

3.3 4 EEE CHREORMER

BIARDKIEIZSRZL L BRONEL, Bk 5 Lids { ORI EENEVRE 52 THHEL T
Iz, I, FEOERICONT 2MEEOES EFERC, BELHTOBRTHEEL 21 EH %
BrEbnsd, —%, MEEE TS CEBSLL1IAZA2»5, BURERES*5 2 EHET 2. ¥
nhb, FHESIZELE, OOTLEETIHETHS S, - T, BAOMEELF DR AL & st
DNE L o T B, MEEPBERBCL > TED LI LEET 200ERNICHEI D2,
7 s ik

Y7y 7O L ST R 414 (1966) 3 B, 30 cmOELESICTZ 7, BIREFTERE,
FEIRUBC—HERECEL, FABEER L, MEEOE 2T/, BREORERE X, Bh&E
EREN32C, HEMOREREY IC, FHREVBLZ20CTH-72, BHOFHIJR~N
W0~15°CE» o7z, BEZLA TS 3BEMEKE 6 BERICEBERET 2.
HREERIEIEIAREEEL, RVxF L B8TEBokbl, $HEANLFO: EERECANS, €
BEOBESREE, —5, —10, —15, —20 R U —25°CD 5 BFEICERE L 7o, BREE O ki3 Table 5 L[
UIEFFCiTo 70, 2O I L 2WHFOHE L, HEORFOHE L1 ST, BOEWIOE
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S EEEHEL, BEOLWRHEVBERGOMELTERE L L1,

BREER
BECANLEIZIOEEIA XY, EXELEOREGLSHEICEDLDILD, 8L % 16 0%ICE
BeAEREBFRB LRI, 72, BLZ W0HEE (3 FLA) IR KOFEBEE L,
BEIZANT»S 3BME% (2 HPA) L 6:#M% (38 LA CH~MmEE%Fig. 147, 3
ARROTEE X, BAEEEH —22.5°CT, BROMBEEEH#FEL T, BECBLEIIZ—15C
EFCREE L7, 6:ERBOTMEE IR, FADLDRE—-15CT, BEDOL DI —5CETHEL, 2h5
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Fig. 11. #SENMEEOEHELOEIC L 58 EFHKE (@RS (1965)
HEiC I AF, Cotk/ %, PAd: 7H=

Yearly difference of seasonal freezing resistance trends in Cryptomeria
japonica (Cj), Chamaecyparis obtusa (Co), and Pinus densiflora (Pd).
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Fig. 12. 1964~1965FAHHiz 517 2 BEROTEYE © HRESROK ST ORERE

(5HZL) (KRS (1965))
EFICGIA¥, Core/ %, PAd: 7H=Y
Seasonal trends of freezing resistance in Cryptomeria japonica (Cj), Chamaecyparis
obtusa (Co), and Pinus densiflora (Pd), and integrated minimum air temperature at
the intervals of 5 days,in 1964~1965.
Minimum air temperature below 0°C were integrated for 5 days.
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Accumulated temperature

Fig. 13. 1965~1966%HAic 8iF 2 SEFlOMEME L HRESEOKSUTORERE
(5HZE) (K5 (1965))

FICIAF, Coi s F, PAd: 7H=Y

Seasonal trends of freezing resistance in Cryptomeria japonica (Cj), Chamaecyparis

obtusa (Co), and Pinus densiflora (Pd), and integrated minimum air temperature at

the intervals of 5 days. Minimum air temperature below 0°C were integrated for 5
days, in 1965~1966.

o e
95 L —ff—lﬁew O MEE Freezing resistance od o5
""ﬁznhome @ P55 mean air temperature
.
~20 | (AT PN
° 7\
4\
o I \
= 15 fm R & qE
=
E £ \ w
2 \ o
& 3
—10 = 10
-5P 5
12 1 2 3 H
1966 1967 Month
Fig. 14. BRE*ZZTEI-BHEZAFHOMEE (mARS (1967))

Mean air temperature

Freezing resistance of stem in Cryptomeria japonica seedlings grown in nursery

and greenhouse
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DFERIE, TWEEIWNEL Z-oTH AL SR, BELAREOH L OBMLIBETRYICE ST

HEESENLAEEEE TR L TWE, B - 5 (1967) b, WEEN2%20EE - B, A=

RRBHBEYH > THMHEERETL 2w, BELEBELBETHEELEL (/N&{3 %2R

WHLTWS, o7, HEORERPELE 2 255, MHEHEOFE YV 20H 26 (11~12 8) 0&

BEREL &b, TRENNE SR TuIREAOBELFHOS t ORHEER2E L 3 LENH LI,
3.4 FRMEOMIERME

3.1, 3.3 T ol & D, MENCEESDHZ 2 &, [BRELEBHENENLZ L2 KL,
B ot TRRREEIES O CHEEL B 3 WHERETBL Tnd, 22T, BEEPEL S
BE SR IEECOWT, WEERLEL 2,

3.4.1 BB EEHEO A F OftEME

M Rk

Fe] R oy L BN 2 BT BRER B EP AN I (HB 4R 700 m, MREERERIBAMNZIEH 5 5 & % 60 kmH) & BN
BRAOmM OIEERAF (FERLE: v=r 7)) xigeRke L, Aic ] EEEXERL T, mEk
OFEFHE T, BEORE R CBEENLEIZ Table 5 £ B UHETIT- 72, EEREAM I3 1967 £ 10 A
~BEIHE LT,

HEREEE

PRI O M O FEZ L £ Fig. 15 1R T, MEEOKAE < 2 2B ERRTO X ¥ TR, KX
DOIHEE I BERBOBIKE » oz, E72, THEH/NE {2 - T FFHIEEEHIRHO 2 ¥ 0 fhs
Bhot, SiEHH, WEMNELAOEIAHIEOHIRT, YBLKEL KL, T, BIEREE
THHHEREL > T35, 5T, 29 LERBOBEIHELROSHEMICEELXE 2 TWwWE LED
ns,

ESEFEMOMEEOFEHELOFHE LT, BRLWEEORS VL 2 B Ta»5 3 ALACH S
&, CORLREVEH» S AMETHEENEDNZ I BB TN, 20 L, HERIED
BE, FHOBRLAHIHENRE TH > THRMOBEPEL VI &, BEH» STEH~OKE LS
NRABMTHL LR EORRERERML TWE EEL NG,

3.4.2 B EGHUIER S 0o A FERSE 2 0 — o OEME R OTH SO E ik E

R L

OB & SO ZE | INERMICRELEN T EIRABERD L S [REEDRL S 2 T EE
¥, MEEOHRLAREVI LA TFEINIBEC, BEOMHAHM L 2,

Eitt s LT, BAMKBEEEOAZHERFTENARGEERMR (BK 200 m) NO 7 0 — R, &
Wi e LT, FAMNOAEILRORKERBEENFREEHM (FK 800 m) N 7 o — AERH 2 # A 72,
IS ORERMIBRARRE/RE LTRESH, ROEBE/ o—-VHEKREIA TS,

e, Wi b 1 7o -2 I5RKOFRZAOMEE, 5, BIEPHIHEORES 3 FEIRL, b
EgCH U, BEERI, BHoEG, 204, ESHi2 BTRCT 2. BB, BEERS
15emic] o, 1 L7200 3RDZNZ 2 EFBREEFCANL  HERERE R, —17.5, 20 &
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Fig. 15. #&EZ () L2 A F (¥ 77 7V 0EE) OoMEEDCEHE
(BAK - L (1968))
Difference of freezing resistance in 10-year-old Cryptomeria japonica (Y ABUKUGURI)
grown in Naminomura (700m above sea level) and Kumamoto (40m above sea level)

U—22.5CO3EREL U B BRIE ChE TLRUTable5 DFETITo 1z, BEEBRER T HRARL
L, 22RA%I, BEEONBEELLER2DOTATREORERANEHA N, TR 0% 2E2 2 RIE
AR & E L L7,

QEMMZE | EIRA¥AFEIMRANCH 2 HEEHEDAF (B, 1963) 2>WT (Table6), W&
HOBOERI L., BESHOGOEDOSNLEL ISELRAF, RUSLAYGZEY /7THE2HLT,
1 ATHIC 3.4.1 EEIU Ak THEE 2,

BERLER
OB L SO ZE | THEEOWAT 2 11 A» o 1 A TOREL, it &k LTS REHFO
BAT— s o B ULBR, &5, RE FHREOLTA L BROMERMOIE > BRSO ERH
ZHART8~9°CErotz, £, BHIOERMTIE, REKEWKATE2EHRL-0R 1A 1HE
T, Fh b —0.2CRETH-> .

MDA F 12 7 0 — > OHEE % Fig.16 R d, BHICHEE S A 12 7o—rD5 5, 4 70—
S =200COFEREI A, BOD 8 7 a— W —17.5COFERFBICM Az, —7F, BpHucERs N 12
70—rDHb, 9 70— -22 FCOEMBM2, 1 7a—-r»-200C, BDD 27—
—17. 5°COBRBITTHA 2. T b b, B2 2 70— > T, —22.5°CRiMZ 2 b D IRIEETH > 72,
BFHSLEMEIED2 7o -2 20T, ERCEREINLANHEESIRE S RER LS -
P, HEESLEMB2EOM 2 70— 3, MR- & TEES, —17.5°CTHIEZE R % <, 2, sl
HEHIE»PD 7 O — I HANTHEDRELZVEEND > 72,

PEpZ ems, MEEOARDMIMER SN HBOTKEBERECL > TELS ZEBEH L LT,
Lol, EESPEMAB 25D LS, MEROHEVEILVLOR, HIBOKKROEELHE 0
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FUY, AEBL TV IWEEOHBMEBL S LB TERLOT, HEBEL LTHAR G EE LT,
@EMME | Bl L 2THEEOEV2Fig. 17 WRT, —200CONELRG T H BB 2 2 EHD B
DRTRHEHY, TN BAMI O FHILOME-RILDbDTH>7, L L, BERED L DIE—15C
FTLOMEZ SN LD -720T, EHOECE VS I LRELL, SEHOLONZD: Z0HED
HWAXTHL0E I 0REOLESH S I,

3.5 BTEOmEE

ek, RNBOFRE S, BOMBMMEOMIRELICLI>TRIZ eEZ oA TW, ZDEHA
WoLT, BEH - FE (1967) X, A FBROHMBMEOMERELSTE, LML EHNIE, Z0kI%k
T L ATHEEOERIZ 12 APRIIZAS LI & HBHEORBESEBMCR L T2 2 ek i HIT
2o BTEH» S LECE» > TOREOIL AR, BOBWAOWEE B 2AADOBITE 5, HA
(1976) iF, LEFEOEMMTHZRAADHE L 213, BOFLIC L2 WEOEI R, R0 EHET
EENCHELRIZI L EHELDE Lz, WNOAF, b/ 3B TLEROEELHEINOT,
E /¥ OBOEIC & AHHEEOR L ERE L,

Table 6. FRiFEFIFHEEEH

Provinance of mother tree.

No HEREETEKREBEL BT B (m) | K (5F)
Jurisdication Collection site Above sea | Age(yr)
level
1 BEEHE BEEAEAR R 485 54
Fukushima Forestry Off. Nobuo District
2 WARRMEEER WHAREIRERCEH 120 52
Tochigi Pref. Nanaai, Nasu
3 BEARBAEE WEARBESHEEN 220 82
Tochigi Pref. Tamanyuu, Shioya
4 HESR B RROKES A ER R 420 151
Gunma Pref. Hosono, Usui
5 BEEFRMATEER B R ERIRER AR SBUARAT 600 90
Gunma Pref. Akagine, Tone
6 AR BES R BFE = g8 | £ 700 1
Gunma Pref. Sanbagawa, Tano
T BER R ESL SN 500 73
Gunma Pref. Shikishima, Seta
Gunma Pref. Umeda, Yamada
9 RIBEBHEE I R ERFLIE 250 40
Ibaraki Pref. Tsukuba
10 ZRBIRBEMED IR X LRSS AT 350 30
Ibaraki Pref. Fukuroda, Kuji
11 KFEME KRR AR S E A 140 123
Mito Forestry Off. Doudaira, Kuji
12 KFEEH®E IR A BERE S E A 260 72
Mito Forestry Off. Doudaira, Kuji
13 KEEHE K B ARFERF A L EA A 80 47
Mito Forestry Off. Nyuuyama, Naka




NMZ BT BAF, b/ FHYBAROFEELIFE (BR) — 23—
Table 6. (25%) (Continued)
No WERUEHESL RO EFH HikE (m) | BE (F)
Jurisdication Collection site Above sea | Age(yr)
level

14 KFEHE SR R | A 220 53
Mito Forestry Off. Kitakawa, Higashi-Ibaraki

15 KEEHE TP TR A S E A 230 59
Mito Forestry Off. Kuki, Kuji

16 KFEEHE TR IR K EH 230 52
Mito Forestry Off. Kuki, Kuji

17 BHEENER 7R IR R KRR RN 300 200
Saitama Pref. Watase, Kodama

18 EHEHE REFE FoKAERE L EE M 730 45
Nagano Forestry Off. Himeyama, Kamimizunai

19 BILEHE FEFIE TR PYEBARILAT 900 s
liyama Forestry Off. livama, Shimomizunai

20 BIUEMNE IR B 7 IREEFH 940 200
Toyama Forestry Off. Bunasakamoto, Nakanikkawa

21 EHBRS I BB W RS IE Lt N _ _
Fukui Pref. Kamiikeda, Imadate

22 TEREKRE Feb] R A b 420 23
Kawazu Forestry Off. Kamikawazu, Kamo

23 AEENE 8 R B AR A _ _
Kawazu Forestry Off. Kamikawazu, Kamo

24 ERREEMREEES 4 [ IR R R BB I A 200 70
Shizuoka Pref. Nishikawachi, Kahara

25 HRREEMEEE B R EERR)IA 340 60
Shizuoka Pref. Ookawa, Abe

26 MIEEARE FHIELEMEEAEE % 600 60
Okazaki Forestry Off. Yamigari, Nukata

27 ZEHREMKT ZEEIEEIERT 30 90
Mie Pref. Owase, Kitamuro

28 FUEKILR P AR B T B AT AL R iR A = 153 120
Wakayama Pref, Mimai, Nishimuro

29 M B WEERER LT 290 70
Shiga Pref. Kamiyama, Kouka

30 DEESHESESS EERL A E AR _ _
Forestry Assoc Hyougo Sugiharadani, Taka

31 AREEkE PR LA A 700 200
Yanase Forestry Off. Yanase, Aki

32 EHREME B RIR LR 14 | 190
None Forestry Off. Kitakawa, Aki

33 MIUEME MILEMHF LHEL 1150 52
Matsuyama Forestry Off. Yamadashinzan

34 KRBT BB Koy BAL#EERENR / THET 300 52
Ooita Pref. Sakanoichi, Kitaamabe

35  ROE KBS ERAT Ko R R EFEREFEM] 100 50
Ooita Pref. Nozu, Oono

x  EEAFHEH RS 2 2 150 .

Miyazaki Univ.

Tano, Miyazaki
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Freezing resistance of plus tree clone in Cryptomeria japonica grown in warm
and cool regions
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Freezing resistance of Cryptomeria japonica seedling from various prefecture in
mid winter
Tk Ak

AMNBEMICER S LTS 4 FEE / FOHBROR L REHIOR KREMR) »56, £ 20
cmDBEE R U, BREEER-FCr o —15CL Licds, PRENIWMEEICHEL T, REBE R
SERREE Uiz, BEEAIKIZ 3.1 LR (Tableb) & o7z,
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EReEE

BTHE FREOMEE £Fig. 18 WRT, 10 AdE» 5 11 A LA T, GEOMHEEICERM
{, =3~—4¢COMBEETH -7z, 11 REA» P23 T, WMEOMEECENEL, 11 Ahan
BTHT-5C, FEBRET~-TCThoTz, MHEELE L 12 ALGTLEEOEIHAS T, B
T—0C, FEKET-12COMBELTL, IDI Lid, B TFHROMBELEOEEIEL, £, M#
EHELWI EERLTBY, BEH - 5 (1967), #A (1976) OAF TRIBERE LB, AF
DBE, 2OETH~Z LS, MEEOESRSE /FLDBu, PLDEEBIC L 28 TEHOR
MhBEEL2ZIRTL, O/ FLIDHAFTHEREFRELTWEOLEZOND,

3.6 A¥F{ERIEOMEMYE

TR E LS 2 EAFOE L EBEMBBAT, SROERSBIME, EEERAELHEAZINT
Vb, I 2T, FUNORERRRERGEIC DG TINEE SR L,

MRLE O

1964 EICBEEMICER L2 1 EE£S LEERBET Y AF, Y7770, 74, TET7HRI?2
EAEEAFOHEEFAY, MEREOESH, BEl, HE (1FE28) i, MEEE#EAR. A
HEIZ N TOHk (Tables) ERUTH S, 72, MEEOBBHOFEIFECKE, > OEERE
B EBMROEL, SREBCEEORENS 2B, 22T, ThZhORBEIIOWT, HIEORRRL
ELrH~, REORERNE - MEEDEFRICRITEMNZ 2,

HBREEE

BAREE b8 FEEEE L D B T OMBEELMED - 72 MEE ZFI L - TREMICEN b - 7203,
B THOMEE X EEESHOBE —3~—6°C, RRBOBE — 15~ 20°C, oM OJ/E —3~—4°C
(EERETIE —6~—9C)DHEHIZH -7z, MEMOZIHERORSHCRLREL, ErOKHT
INEot, TRODERELS, BRI E T2 2N FNOTWEMEETable 7 i2 % L7, M EEL
T, Y727, AETHREDOWT AT HOMEEHSEL, 7VAF, BEEAXFPEL o7,

1959 E£DHF I, THBAAF MERARHM & KB (&) OAFREIEMET, FEOREFRILE
Iz, IBAAMRTREEAFOFEORMNIEL, 7¥AF¥, Y7727V, A7Y, FET7 4%
AR TW72 (Fig.19), 29 L SEEEREEFMERMT ORI U TH o728, PR REMA LD —
HABEBFL-7, ZOFEOERHOBERZR ZORHOMEEO REBHEL L —% L, T4
bbb, EXAXTIE, KL oUBEORERO LECHIE L - HERSO BN 2 EFHINE Fon b —

T, T#MEEHE 22 2L ERLTWE, BEHRCBEFRL 2B THMEEORERZE I 2, BEE
OREEEL, FEORBERBHORBMICL > Twd 2t JLFE, 1967) PHIS T3,

3.7 R¥FEEB S O0—ORtFRME

B IRERECIEARE, MR CroBREA T3 JENSLRE, Mkttt &5
HBE - b D DECHERS I VAR TVERY, JITRAFHFRE 7 o— v OREORER
My, MEEZ LTS L 72,
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°C
—15 =
O LEFE upper twig
§ 10k ® HHEIT  lower stem
8
&
=
o~
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&
fr, 5k
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10 11 12 H
month

Fig. 18. t ./ ¥4 RKOBER L FHBEOMEE

Freezing resistance of lower stem and upper twig in young Chamaecyparis obtusa

ME A

BEBHMOAMNHAETESEN &, SEREOHENFEARICER SN A XHFRE 7 o — 0 28U,
HEORERR L WEE 2R, HEHL, TRTANKATEBETERE N LD TH S,

(1) WEOFLE L EFE

FUNMAEFRIER A ¥ 7 0 — > OFFERIC 1968 F 11 A4, #IRC &L 2 EVIHFROKECREL
770 505 70— DRHT, PREOHENS 7u—, MMEEOEN 43 7o —, HMEHN23 7 o—
YT, BEF UKD 7 u—YBENRDON, 22T, BEI/u—iZo0nT, HEORERKED
B|EL{T-72,

1969 FE 4 A, BEB TEH SN AFBERO 11 70— 28U, &2 0 —rpo 1 E4 5 LKHE 30
Az 1 8X1.8miRTT v & AT ER L7z, IEEREIZ 303 EGEEE 92%) T, MlHEThRd o7,
Z20%, 2EMICH: > THEOEBLBE L/, BRKBHI0RES TR 2,

(2) HEREOHEZE

M b e 2 70 o, BESHEEM & BEABRM LR 7o, BFHRBEMTIE, 20 7o0—izonT
WEAHELL, 70— ol 60FDOS LERE 1971 4 A2 1.0x 1.0 mfEkRE THER L 72, 1
oo T, BREHE 6B, FRIC17o0—rLUkD 10EXE 5> FLIcERL 7, BEEEER
T, BEFRBMEIELC 19 70— o0 THELZBE L, 870 —rhoBl B KO3 LEHY
£ 197143 A2 1.8x 1.8 mEETT v & LI ER L 72,

BESHBH | AT OE, HHEESEE, BiK 8 mOFHEMCIE T 5, TEEBEAAKUIKT



WEOREEE

Relative length of sprout to final length of leaf

TN BT ERAF, b/ FMROEFELHIE (BAR)

Table 7. R F¥EXRLEDMHEME
Freezing resistance of local varieties (cuttings)
and seedlings of Cryptomeria japonica.

—27—

it R EBH 4=t BB
Freezing resistance Early winter Mid winter Early spring
7  High Y727 FETH Y77
A Yabukuguri Obiaka Yabukuguri
FETH Y777 FETH
Obiaka Yabukuguri Obiaka
A7 AT AT
Measa Measa Measa
TYARF TYAF TYAF
Ayasugi Ayasugi Ayasugi
v EEAF EEZF EERF
55 Low Seedling Seedling Seedling

o

100 g

-
3
-

50 p=
X
-

¥ T ¥ T )
4 A 4/ 5HAE 5 HH 5HT
middle of Apr. late in Apr. early in May middle of May late in May
TEHHEAN R AL FEEFRTE AR
Kumamoto Namino

Fig. 19. A XFFORFMER

Growth of sprout in Cryptomeria japonica in spring
SR EREL L LICEHY 2T 2 2 TOREES
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bHote, BHRESKBEI-IUCHiEE 2B THS,

P EFR B ¢ PTERSMER L OO B, BEATH & D4 60 kmBE H OFIEEHEF 2 H 0, B 700 mD 1L H >
DL PTHEMICTET 5, TBREFERREBM L RKRCBEAKLUKTS > 2, FEMREKEDS —17CAl
BEnD, HFE, HEORENELOHIRTH 2,

(3) MEREEDRE

Ottt O REZEr, EffE

ANHEABTEZERNDO S~ I FEAFFER» S 30 70—V 2 RAT, 70— OEMITEBERE 60~
1000mOEFICH2 DL LIz, &7 00— OAROBEN L - MELENHFHICEE U REREE
HE L L7, BREAEBRE Y —2.5Chs —25°COMIT 6 R EL, MEAFERIZINE TERIUAE
(Table5)iZ & > TiTFo7:, BIER, 1968412 H11H, 1969F1H24H, 38190, 4B 8AD4
BfT- 7, MEERMEFARAB S ED > & 3R LA RS RELBREE & Ui,

QHE M DRE

NMNMAREEBENOFREE? S 4 70— 2FEAR, REOFRAEIOERIU TH 5, BEEBE
SRERHCREREL2E 2, JEELEL L, UEAFRIINETELRU (Table5) TH 5, REL,
1971 %12 8 H, 19724 2H88H, 3H29HD 3EIT 7,

BREEE

(1) HEORE LEXH

1969 FIHEBSHREHICRTE L ERARD 1 £H, 2FHCBT 5% E 2 Table 8 IR, HENH
RETANTRABNEEETCH -7, 1 EHD 2 HPHICIEE T 63 T8 THO UA KB @EHEN
BEanD, BRI EPRTEL 1z, EFFICE 7 o — CEIENEL L, £EXR 0% 0 SME
450s, EFEEUOHABE LB ETRELEND ST,

2EFICRBEEOETHELL, |EERAER 0% TH-EHE 4 S TREERS0% B L,
HE 2B T2 L TL & - 2, WEOBEMTIE Fig 20 HEER» 5, 2EHOBEFOREL >
EBE LT, WMERESTSEETE TLRLPIEFOEE, MEEFREHO 3 A LADEKENS TS
nb,

WTFROETH 70—V L ABEEFCER IR, IITBL7o—YHEEETO $EED
su—-vEELLTHETE L,

2) #HEREL 7o HE

1971 i BERES R & BT RERHIC B E L 2 EROR D E £ 1972 F 6 Bic#~7z, ML b
WEOr o—rHEFEL <, HEFHRMOEEFERIT 23~98%, BEEHEBM T 18~100% O HEH i<
Hotz, LivL, FHEERTE, HBET64%, BETS1%TH-72,

TIERERH - 8 T iR s, RIEXBOEE (Table9) 2 & T 2 &, BEGABHO o5 EFAR
By D RESET 4.4~6.5C, RIEKEB T 2.6~7.0°CE» - 1z, BEGZEM TRIESBIIKETIC
ol 1l AFAITH -2,

MR B 28 70— DETFRELE LT (Fig.21) . £FEF 0~60% 2 MERERLE LT, £



AN BT Z2AF, &/ FMBROEELHBLE (EK) —29—

DHIH ETHEEE & HEESIC 7V — 7AW LT 7 o0 —r OREE 2B L /-, £ ORE, Mg TH
UMEEEZRTOOLRZZbOEFT o, AUMEEEZTRTLOORST, BME4LS, SRHE
6%, HHIBRZEEMEEOBWZv—71C, #E6S, AHHSL S, BAE 25, BE3IS L YEm
BMEOECI V-7 3 snt, S THEEORL 2 0058 T, SERM TIHEE S VL
EEEH THEEOEL 70— LT, BESS, RHEIS, HRLS, UHKLASREHH -1,
%72, BEHH TTHEESE  EBRETHEEOB LWL -7 L LT, WSS, EBHEsSS, 78
HEMH o1,

MR CRIU & O 2 EFERE2RT 7 o— i, ERICONT2EBHBESEEL Tw2b0eE2 50
50T, IITHL7o—OMEEEERZOZ AN TEN T 220700 2RET S S
ATHMTHS S, MHETEL24FEL D7 0— i3, BREONT2EBHFESTEER Z &,
HEVRTREEECEAL CEPOBESFGELEERI» Do TWA IR ENEZ SN DT, M
HOBMELPHET L2 LEE LY EbNB,

Table 8, AFro—UFHED 2LEOHE
Freezing injuries of Cryptomeria japonica clone for 2 years

Fiﬂtgygar Secg)rfxdfi %ear 2 ?f?tg i

HEAR | BEERE &£FFEGR) | MR £FEAK(E) EER

| D | D | S
THEL 30 0 30 (100.0) 15 15 (50.0) | 50.0
pﬂigffff?égo 5 28 8 20 ( 71.5) 8 12 ( 60.0) 42.9
§§f§;44 30 2 28 ( 93.3) 16 12 ( 42.9) 40.0
ZAES 29 3 2 (89.7) 17 9 (34.6) 31.0
éﬁff;ll 2 6 20 ( 76.8) 13 7 ( 35.0) 26.9
fqiﬁﬁiiﬁiia 1 27 5 22 ( 81.5) 16 6 (27.3) 22.2
pES 27 1 2% (9.3) | 21 5 (19.1) 18.5
onlei L, % 3 23(885 | 19 4(17.4 | 154
IaR 4 25 4 21 ( 84.0) 18 3 (14.2) 12.0
HES 28 10 18 ( 64.3) 17 1( 5.6 3.6
LE2 27 12 15 ( 55.6) 15 0 ( 0.0) 0.0
aa W ow M (eD | 5 29.7) 244
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Or = =0 REF Y =current year (Dec. 1969 ~ Apr.1970)
o—@ £ H =second year(Dec. 1970 ~ Apr. 1971)

?
i
i
]
i
1 I
]
i
'
e

Integrated air temperature
[\~
L

*2 -
—4 -
76-
— 8 -
I I I 1 1 1
12 1 2 3 4 Iz]
Month

Fig. 20. AFHEEE 7 o— > OREERBMI 1) 2 348 7 L OBEHBEIRENL
(a7 - ®mAR (1971))
Mean minimum air temperature just above the ground at the intervals of 15 days in the
experimental plots for freezing resistance of plus tree clones of Cryptomeria japonica

(3) MHEMEOKES
OmtaEtE D ZEA L, EizE

TEEORERER» S, WEEOEVRHTHS, 1A» o3 BETCOMEE=Z> O/ V-7, A
1A»o 3AETORSEY, B 1 ARKE, C: 3ARARICA T30 7o— v, AR 6 70—
v, BEIN 21 7u—>, CEIMNIZu—>5bD, BEHKLED 70% %587 (Fig.22, Table10),
EIREK OIS LT - OBFREHEL»ICT 20, EHEERES% 60~500m ({E#ER), 500~
1000m (EHER) o THET L 72 (Fig.23), Mgtk ;MEERHIE DM oML IX, 18, BBTHE
BExu@Rooshixyokd, 1 HOBRBHTREERZVAD h, BRERHTERS N7 0— 13
FEPMESEANCH > 7o, THRERBREZFOHAOHRBE L BEFRIEY, Thbb, AX¥ORE
B, B, 7o UERERSH D, BB E TREEXFT 2 RMDOAF EEOIATEH L G
1, 1954), CD & > REBEEFED b O, WNOEE, ILEED 7 0 — v ic % v FRE TR, 1966),
¥/, BEEEM L AFBTOEMOBR TR, NI BRBAORA X OEREME (R - 5
M, 1974) % CEFOEMIIC L -> THEEERASNEDZ L vubh 3, AMOEEERIZERICEL,
HEESENI LRI INSOWMEL L —KT 3, LrL, BEETEL V- TH ANETMEED >
- HEnoIE, FE (2) OBRETRLUL LS, BRI L AHEROEF S LB E
ﬁ%ﬁ%%5o%K@ﬁﬁ%%&Rﬁﬁﬁ@@%ﬁ%ﬁ@aﬁﬁ%wﬁwmomf,%&&ﬁ%ﬁmé



Table 9.

M BIFBAF, &/ FBAROEEEHIE (FAR)

TEABRMIC 5 1) 5 B ROR (A HEfE)

Monthly maximum and minimum air temperature just above ground in the experimental plots
at high (700m) and low(40m) elevation sites

e =g e Bkt
Plots Namino (alt.700m) Nishigoushi (alt.85m) Temp. difference
R Sl BECC) BECC BECC BECC B/ECC BECC
date Air temp.(°C) max.{(a) min.(b) max.(c) min.(d) c-a d-b
1971.12 17.0 —14.5 21.4 —-11.9 4.4 2.6
1972.01 14.0 —14.0 20.5 - 9.2 6.5 4.8
02 12.0 —13.0 17.0 - 9.3 5.0 3.7
03 20.0 —-17.0 25.5 —10.0 5.5 7.0
o — _
mean 15.8 14.6 21.1 10.1 5.3 4.5
%
100 = o
® [ HENH (FED) s !
Namino 9
. b ommmm medE 1
s Nishigoushi p
4@.% i s !
5 o 8
E -
Y I I ¢ s
w2 60 o I
4&_75 & N
HE
1]
4() Ju— 1 J)
R T ® o
\'R‘:%; I A) J’
g
S F
0 1 Ll L [ A N 1 A A 1 1 J U A i 1 1 1 1
W H F & =TTM OB FCEYHem RN OR R @ M H
Mo M & F BEA"H B2HB2OAcEIR % B B ¥ H &
BB beb 3 I3-EHE21 BUFEVHIEYS 4 1 F2 T 1o b
teEo8 B S.15BYs §Es5E5fisE B 5 328 B8
B34 T, E8TIE 28258588 o v 78%75 7870
E < £ 4 § 5 & E 2 2 E £ €  ¥® 2 D & I
Fig. 21. HEFBMIC BT 2 AFBHRE 7 o—- 2 OEFE (FK - 1k (1974)

Survival rates of plus tree clone of Cryptomeria japonica in the high (Namino. 700m)
and low (Nishigoushi. 40m) experimental plots
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WD 5,

Qs DRE

BRBOFBALERI & 2 £EEEEAO 7 0 — B ETable 11 57T, o S EFFHOR L LW
B REEELEN -15CTh->7: 2 s, MERE-15CHroR 7 u— v OMEELHEL 2. =
DBRETA~SEEFT 2 LD RN, 0~ 2FXEET 2O EMEMES & HK L7 (Table 12),
FAHD 2 OIS BORE THEE Y 0 —  OBRITIFARETH - 7o 0%, FIEHC 2 2 &, —15°Cleiif 2
Shdza—r3bThreoTLEok, YIBPOERL LELEEREOFRRE 25 05, 2/
Mich72BELLETHS, 2HEEEC THEEOE 270 - BB 15 L mE 45T,
FCBRBABR T COBRLEMEBRER L LR L TBY, FREE-15CERA L FERED
BHchHs i enfloniolz,

3.8 R¥, b/ FOBENRREOITME

BEARGETCBI 2BEHOMEEIAF TELE-20C, £/ FTBLZF-25CTH-7 (3.1),
FTTRBRTER LI, IDLIBHERFIFHBROBEOBECL-TEDLLIDT, Tk, &
FiH TG, ro— B L TR O 2MEEETHET 2 101, ERHNENZFELSLET
B, BEMZTOLEAROMMEYE (BENHEED 2 VIGBRENTEES) 2H5 ik, BELE

Table 10. AFHEEB7 o— B ETHRES 1 7 (KRS (1969))
Classification of freezing resistance among the clones of Cryptomeria japonica
i B 1 E¥ER R
g4 Low elevation High elevation
Type/Site (alt. 60~500m) (alt. 600~1 000m)
% R5% B BsE N Z9FE Ml #8%5
A Aira 5 Karatsu 5 Yame 9 Aso 8
E OE3IS B OE2S
Satsuma 3 Kuma 2
FRE2E H BE2E A Z12E H H58
Imari 2 Nichinan 2 Yame 12 Hita 5
BHE4E R EB15 YTHE1S HHE1IS
Takaoka sho 4 Koyu 1 Taketa sho 1 Kusu sho 1
B Ju2 & H BE5% B Ba4F i Eos
Ashikita 2 Hioki 5 Aya sho 4 Aya sho 6
B EBEE1S AREE 1S BERETS MAEE 15
Kagoshima 1 Oonejime sho 1 Miyazaki sho 7 Kakutou sho 1
AKOFEI S HEES S
Ookuchi sho 3 Miyazaki sho 5
n HK4= REEE105
Kusu 4 Obi sho 10
HREL S
Miyakonojyou sho 4
C 2 P15 MAEEE 8 5 DHE3IE
Ukiha 7 Kakutou sho 8 Kusu sho 3

A, continuous higher resistance throughout the winter ; B, maximum resistance on January ; C,

maximum resistance on March



BT 5 AF, ©/ FYRMAROESE LB1E (FAR) —38—

EEFEOHR L EWRE « 7 o— > DEMEE, SBANLAEEEMHEC > TLETHSI, 2T
RItEEL2ED 20 O0BEREE5 2% 2 -, $T74bbhardeningit (B, 1982) #HWT, BERN
M 2 RET L7,

°C
—20 =~
3
2
§
o % 15w
]
w E
=i
T 10 -
g
69
—5 o
L 1 1 1
T L T 1 1
1968/12 1969/1 2 3 4 B

Month

Fig. 22. AXHFHEE 7 o - OMEEOXT L ZN5DOMEEOREL (BARS (1969))
Classification of freezing resistance and their seasonal changes in plus trees of
Cryptomeria japonica

A : continuous higher resistance throughout the winter

B  maximum resistance on January

C ! maximum resistance on March

°C
—20 -
g » B¥#ER 7 V=7 Clones of low elevation
& P
.‘3 —15 - S/ : S~ provenance
g
"=
E g
8§ 10 Clones of high
E elevation provenance

v
—5 - 70— ¥
Mean of total

* ok *
1 s —t N

L{ ¥ L} L) L
1968/12 1969/1 2 3 4 A

Fig. 23. S#HEME - (KERME o — > OMEE (K (1969))
Freezing resistance of clones of high and low elevation provenance
* % . 1% significance
* : 5% significance



—34— BMRETRARTESRE $£364 5

3.8.1 A¥DrZu—rRUBEIZIDONT

MH e ik

EEME D SFERERBRBEBO S LOUE4 7 U— 0% 30 &, ANSEEHCHEB I N 5 4
OER A GEEAVG, 70— OBE, BLEROHIN—F=V7/D, BOD I5RK I N—F=> 7%
OEEFEBRCHRA L 72, BOBOHESL S 10ecmIZ Licdlh, 1B IEXOEHE2FEHL 72, DEHOsss
WHREL DU RE L L, ERGEOHE, S 3 EEL S Zh TN 5 FOKELFERL, £& 15
cmiZHEREL 7o,

JU—VYEHEDWTEN—F =V THIOWHEE 2R S0, —15~-25CE T 2.5CHRB T 5 B&R
DOEBRERRE L1z, WEMEEINE TERROAE (Tableb) K& o7z, ZDFERIZ 1983 4 2
B 4~7HIZATo7,

N—F = v 73 EBERE R 0°COBEE 1:BM, —FCOMEK 30 HEHEET 2 HEE & ofeon—F
=7, —24~—30°CE T 2°CRIRRT 4 BB ORBIRE 2T LI AEH R I & TLEBEO Fk
(Table5) W&ol N—F=>7321983F 1 HTA»SIRUY, MEEATIFAE3H8~10H
o7z,

ERC L BHER, ERKTH, CAKBBREOBERES SHEL .

WREEER

Qs u—rnigs

N—F =V FRIOEHE, EAKFSFE-17.5°C, HE 25 TIE—20°C, AL S LHAKF 453
—22 5 COBRICTHZ 5 2 &M TE kMo (Fig.24), BFAKFSEIX—15CTH 0% DEFEL
<, HEHEOED TRV a—rTho7z,

N=ForTABCLSTHEREOE T 7u—r bV EbbRwru—vild oz, MEEDE

Table 11. FEARIGEAEIC L 2 S EEKEE] 7 o— 8 (FEAR -k (1973)
Number of survival clones under various freezing temperature in early and mid
winter and early spring

Ve gt ETEEH
R A FAERE :
Sampling time Freezin temp. Survival samples

C) 5& | 4% | 3K | 2& | 1K | o0&
-5 23 10 7 3 1 0

1971.12.08 —10 17 11 7 4 3 2
—15 7 10 3 7 8 9
—12.5 19 13 7 2 2 1

1972.02.08 —15 11 15 8 3 6 1
—22 0 0 0 0 0 44
—10 41 2 0 0 0 1

1972.03.29 —15 2 3 1 1 1 36
—17.5 0 0 0 0 0 44




AWM BT BAF, t/ FBROFEELHLE (BAR) —35—
Table 12. —15°CHMMBIIBI 2K 7 v — v OMHEHDORETE (BA - Bk (1973)
Estimation of freezing resistance among clones in the treatment of —15°C
EFH £ #
Survival 1971.12. 08 1972.02. 08 03.29 Throughout
samples the winter
“Date
M1 B WS BB B #4 H HS B B3 7= RIS 3
Kusu 1 Kunisakib Nishiusuki 1 Karatsud Hita 5 Kunisaki3 Kusu 1 Kusu 1
wEES B #M2 )l A1l BEEF 1 HEWFL2 H B3| SHE 4
5% Takaokashobé NichinanZ Kawanabe 2 Nishiusukil Higashiusukil? Hita 3 Takaoka
=] WE 6 B B3 B Bl sho 4
Hioki 2 Takaokashob Satsuma3 Aira 16
A3 B B2z =EBFE
Kavanabe3 Hioki 2 Miyazakisho?
[
Higher EWEAL O OF P2 B &S Bo®kl EREL B BU N s
resistant Takaokashol Ukiha 12  Fujitsud Kusu 1 Takaokashod Satsumaid Yame 6
B 4 B HS E E3 OB O OB H1z r He
Fujitsuld Hita § Kunisaki 3 FujitsuS Fujitsuld Taketal2 Taketa 6
WEIE 4 BIEIRFI? BEETEF U HWEWF 4 EME I BRE S BNE 4
4 & Higashi Higashi Higashi Higashi Miyazaki Miyakonojyou Takaoka
usuki 4 usukii2 usukild usuki 4 sho 2 sho § sho 4
oS H Mz B @1 & B
Satsuma § NichinanZ Satsumal Satsumab
FFB1 I &6 A B
Kimotsukil Kimotsukié Kimotsuki9
BRI b Hle BERBEHE 2 H ke N &3 ¥ B2 BEORRl (ORI
Satsumald  Aira 16 Kagoshimasho? | Amagi 4 Yame 3 Tsukishima2 Satsuma | Satsuma
LW H H3 fr ®Hs EH HES 1 14
Hita 3 Taketa 6 Kunisakid
B R4 HEEIFU4
Satsumad Higashiusukild
# ®3 A &3 A s # ae A e HEIKIS ¥ro@E | EEE
Saga 3 Yame 3 Yame 6 Saiki 6 Yame 6 Higashiusukil5 | Taketal2 | Fukuoka
2K |E e fr He EHE sho 1
Karatsud Taketa 6 Miyazakisho? = A3
B &g Saga 3
Kimotsukil H =)
Isahaya?
EEE1 fr HS E H12 BEE 1 T HSs E o2 BEF 4 [ B3 BF12
Fukuokashol Taketab Usuki 12 Fukuokashol Taketa$  Usuki 12 Higashi |Usuki 12
55 1A | {46 H HWI & 1 B2 % P ERSE: usukid | £ 1A 6
Lower Saiki 6 Hita 3 Satsuma 1 Isahaya 2 Ukiha 12 Kagoshimashol Saiki &
resistant B o B OB HETHF15
Satsuma3 Satsumad Higashi
usukild
& B H A4 FEEFIS % H3 /oo (fr HS
Isahayal Amagi 4 Higashiusukil5 | Saga 3 3627 ©v— [Taketa §
B2 i HIZ =EME2 v
(1N Tsukishima? Taketal2 Miyazakisho2 Others
MEES if e I B9

Miyakonojyou Kimotsuki6 Kimotsuki$
sho 5
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WEHEIRF S SIITEEOEINZIE AR o, HE2SR4 70— 0R» THREOW MM %
boTway, 07—y h—For 7L 3MEBOEMIbTHTH 2. —H, HEROR
Do BAFAS LHEAF 48R, N~ F o ok - CTHEESEML, LEHCIE—22.5CTERE
R0 THo7h, NBICX->T—240CTHE L Z BUBDEERIZL -T2,

@REDOHE

N R 2 SR OMEE R —15~—200CTH - 7208, N—Fov 7B L 2B 7 u—YDBE
LERkIC, SEEEND S, MEEOBVT YAFTRIN-F2 v 7OMRIEIE{ B ohiEr o1k
(Fig.25), ¥ 72270, A E7H, ATHENA~F2YZi2dko T, 2 COFEBMLI, —266COE
BTk, 279, AT HOEERIEL, 2PN 86%, BB TH-7DIIHNL, ¥ 77 7)) TiE 30%
FTETLR-CCTREDRBLHIBICMA 2 2 L8 TEZ P72,

zu—r, BELTFROBES, N—Fo Il > THERRE E 253, ARMEEDEL 70—
VRBETE, N— R OMRBERTE o, MEROBL I/ o—YRHETE, N—F=
YK o THEEE R 5 2IIL, BENCHOMEREDERED, LyL, TNTLZ7u—>TEL
Z—-2¢°C, RET-28CUTOHFBIMZ 2 Z X TE L,

BRREOHE D S HE S N3 HEEORBBSEDON—F = FEB,H ST AN I 12k 5,
N=REZ ko TTHEM 2EME ¥ 2 2 L I N, I TOEREBYVIVERS B TITo 2
LOTHb, EBOEIDNWT, N—FZrFOHFEP N N— =7 L5 2 MEEORREOME
RE, SBHEOHIZLTHHEDHB I L HHL,

3.8.2 b/FBEMI - IIDNT

L Hik

ANHARBRBNOBEE R I8EE e / FEEH 7 o— VERFI» S, 1980 £ 4 ACHREL, AEES
WEE TS LGB A, 192FE3 BURBATESN TAE L 2>, ORI S 1986 4 12
A2H, BRENS0BULED 43 70—z DnT, 1 7u—>800 5EE, 1{EELLD 3ROREE
RRELT, COBEERIIFL UHBizuh, 0°COERER 1BMEEL . 12888 IOKE
ARE0cmICHEHL, "—F=r7OEBE Lz, N—FZ 713 0°C2E/, —3C40 BFE L,
FE1B3NH»S, INSHHMOMEE LR, FREREIZ-26°C, —28°C, —30°CO 3L L, 1
BEMEC 1 70— U0 stk Lic, BRAEOFEZRINE TLRIUAE(Table5)ic & -7z,
BREAEEE, KLU LTERBIZEE, | »RBCEELZEEL,

BRoEE

FEERMEI R ERER L 72 12 BP0 BAREMFIC BT 2 £/ F OMMEEIZ—10~15°COHE, BAHORA
MEERBLZE-25CliHol, N— RV I%—-26CTERFISRD T 70 —r TEN-F 2 7F)
By3hdr o 72 (Table 13), MEREHEFHEE -30°CTEEE 100% 2T LI b DICHEEI S - MAT 14
Bo2ru—r, FHEENBICHIG2ELEEN S0 2 70— Y i3d > iz, — 28CTHEFEE 100% % T
LizbD727a—, 0%%EFRLELOM4 70— H o0, BAZRETR B 3 BEHORATE
EHBLZ-25CTHEI DS, IS 13 7a—in—=F= v k- TilEESEE S 70—
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Effect of hardening on the survival in each variety
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YWR XS, -26°CTEERINGERLELDOMNI12 70—, 80%H5 7 u—1, 60~20%5510 27
O—rTholz, ZH51E, HEHREEEOMEED S AN ETHEME I8N - L w2 228, FKE
E-25CLbE0EDbORV, TRbb, N—F22 7k > THEERETNEREE T OBRHE
BEEZLIEOERTVWIa—YEni kI,

4 REBLILZEORKR

RERILZECET 2 EHEL LT, EETRSH - E4K (1959), JLBEETIZEN (1976), &
B RE (1979, WINTIIFEE - B (1968), fEE - L (1964) 2435 Y, Z0EH»RMTHE
HIRBA LB ERS S i, HEREGZOMBROBEOHIRL, EHRROMEE L > THRE S, #-
T, WEML, »2vZEENER, ESWEOEE, SHRMORERE, EtRE. 70— 0%
EREVEETH B,

HEREH I IIEEH, ZEROLHMSHD, BEEHTEENRL TLZOEOI b IHET 2055
Wiz l, 2BETRET 5. 20 &5 2B AMNOBE, 85 500 mLl EOBBHE P HHF S < Hin,
AFOHREKBES HEEREZ GV D, HREORS WFEYH 2, AMNOFEERFEENLED
WE, Thbt, BEROHELBHGNTHS I Lo s, BEFORBNESAETH 2,

TEE - B (1964) 1%, EFFIEMNKE LT, BHEA CBTEAOEREIZ TOMRNTHEL, T
Ay, BE, #E vIEzEbE DBENRVEVLS, BB (1965) i, FHRMRIIT, HEID,
FAEZEHIEIERBKRE 0D, BELTADEH» 2o THEEERRELT 2L, T42bb, TAD
FERERC O TN ET 225, e VEICI 57 2MH2, FHEHEPEMETO 575 -0 L 3
BUID 2 EBEWMLREETHL LI, 22T, HEWEORIT 2 FHEREETH TR L2,

4.1 #HEBRENBE(L L BEBEEE

IhSOFEEKL, BRI, wIThbBENTKESPEEREORS I rbrbL IS, FTEE
ORMFREORMEAFARDZ L E LI, ThoRR, BEEE CEEEOBRERITL 2,

4.1.1 ZZ0EHEEOHZEL

FHEL & Tk

FERIR FRIMEINEEA EHBEHREHEEAKCEBRERE L, EESRET LM, MAER S 12
FEEZF PR L T 2AERIEC, 1963 F 3 A 1 F4E S UAFE ML 72, 1964 £ 2 A 27~28 Hiz,
AFELAROHEEL D E X 20cmDBICEIBRAY — I 25 2\BAL, BEXLLZEELL,

HREEER

HEBEEEREREMEORA X THL, DO THMBOAX TH-7z, ABEOAFI2H L VRESES
5 7in o7z (Fig.26) , A O HRERERMBFEO X ¥ TR LEL, 20 CEME, tREOA X TH-
2o Thbb, TEEOAFOBFEREOHEENR /NS -7, ZRENDOHBICHER S A8k
BELEMKEBEOBRERI L E 24, MCPHAE TR EFOREFRESEMTEL V&<, &M
BB - 7o, dLAHE CHBC B OBGREENES, BHEEDb S k» oz, RETEIRET LA F
HOER L Nb > THSFESHR SN, BEEE/Ns Lt Bbnd, —7, AHEO X FOBEHIE
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Table 13. bt/ *437u—rOFEBRELEHEER (BAS (1988))
Relationship between survival rate and temperature of treatment in 43 clones of
Chamaecyparis obtusa

—-30°C —~28C —26°C
100% 80% 100% 80% 100% 80% 60~20% 0%

B OE9 M K2 M K2 B R15 % RBl1b #H B30 BREBES B Rl4
Satsuma9 Kanzaki 2 Kanzaki 2 Aira 15 Aira 15 Aira 30 Kagoshima 5 Aira 14
MEM4 B Bl B OEIl 5 R45 ¥ OB45 Il 342 B OR2 B B46
Yokkaichi 14 Fujitsu 11 Fujitsu 11 Aira 45 Aira 45 Kawanabe 2  Soo 2 Aira 46
7 oE1 wm RS2 R 45 B R4 NI B4
Isa 1 Airab2 Ooita 5 Aira 4  Kawanabe 14

Rk F1 ERE4 FH 1 5 R32 Il 3416
Nagasaki 1 Kagoshima 4 Aso 1 Aira 32 Kawanabe 16

% OR2 JII #Hi13 13 F &3 Il M3 O pE OE?2
Aira 2 Kawanabe 13 Kawanabe 13 Aso 3 Kawanabe 3 Satsuma 2

w B43 K 44 R 34 MoH25 Bk &8
Aira 43 Qoita 4 Ooita 4 Kawanabe 25 Fujitsu 8
417 X 27 NoaA29 B B0
Kawanabe 17 Qoita 7 Kawanabe 29 Fujitsu 10
OIS L He2
Kanzaki 5 Yamada 2
B OE7 B o9
Fujitsu 7 Nakatsu 9
B 12 IR 4
Fujitsu 12 Kanzaki 4
kL
Minamitakaki 10
RIGE 1
Nagasaki sho 1

EXNEREoZNL 0 bEETHCEREE L L, IEROMERFESLLFr2tBEOMNMLE
TELEDbRZ0T, SHATHILEND L,

M LERE I HEREDORERME TH 2 L b, SEFENEBHEEEDETFSFZE LW L L
{8l 7z,

4.1.2 BAEZ, EXRGIT, TAD O#R

FHELE ik

1964 &, WM ABTEEN T I EES LAFGLET Y AFEEM2TT, HEHEEL L TEREL
Terav VI AXEBEAMELR Y, H (50X50 cm) % A FEORENIC 72 THEHRRK, RUTM
DRKIZDWT, HEMSHR Gk 20cm) SHIR (B X 10cm) ~DEES ASRNBELSITI*HALTH

~7z,
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HRLER

EADOB L -7 19654 2 B 25~26 HORBEO HE(L %Fig27 R T, BBREKETE, T
RTRbE, BRI THRLEr-, HRESKBTE, TUIRTELEL L, %/, HiFE
BETETANORMEP o7z, 2AOSDI RS, EXRITCRETOBRMTEO LE2MZ, BHRUR
DEBER/NELTHENY TR, HRETIHREDL I L8030l IOXIRFHREIAXD
BARECLEELS 2, BRI CISEEEOHD ER RO TH2IE T 2R L L THELS,
7A=YV E BHORALDERORELD ZH, BT TRETE Aok, ThoDEERCLD
BEMEIZIR L, A (1976), SH - F£2 A& (1959), LIS (1972) OB THERHM, 8 - BF (1970),
2HS (1970) ORBA R I AERER L BT 3,

TAD REE OGS EI IR L T, R, BHKEETTd» D T <, HRPOXKBXIC L 58
WSEO LA eEnst, BREOBEY*BETEIEr0, HEARES L ILXGREDHLTW L,
-, LRI CEN, BiEZ, STEREBEC I VRESFOBTEESEL BEOI LT, YEAD
FEEZH»BVHETE S LEbh3,

4.1.3 HEOMR

MR E A%

FUNSEE I 1967 3R, SLAXREBY 7727V 1 4% 50cmIEABCEZST, RIE9IH
RKieI v ATHER LIz, AE10 A2 5HED 3 AR E THRETE (1L 30cm), #HHEE (B2 10
cm), RUAXERHARE IS L 0 &S 30 cmBOMERE) £, -3 25 v 5 VRAENTH~Iz, A
BRIGEAEX L L,

BRLER

BEHSREDOSS, HER TRWHRIENRERB TE L% 3°CEL, REKBERICELE 2°CH
mots, MPEREIABEBXMEL, BEHTEINEBRE 1.5~2.0COE8b- 2, AFHOMERE
(Fig.28) B RBE(LIER L 72748, REGEMRE L D HEL, HOHERMCRERE: 2>, [iE
DERfE-> THEEES FRL, AR EBMKE I VERE 2oz, ATk, BERX, HBEXED
BHIRB L OZFiI/NE 0y, HRIEBXWNSIBRAREE o7, £, BHITURSKET 2°C
At CHRAINICEKDE D, BESHEE -7, JOHE, —FHWNCEEIBENTEI VR 23 0HE
BT3 5, BOFMKIAFRINEL R E D, £/, BEERENEL, HPOBBEELAENALS 5
oo 0T, HE%2T5Z L, BHSESENL, AFOBEFREOHYTDRE LR L, REOERE
TROMENRERH 2 2 EHNHFEE L LR T,

4.2 tE#E, TAUNEICK ZEELHR

4.2.1 ro=YEHFERE (BEER

Ry Ak

B R SR (FiH) WERE L, B, #E&VoRrSItch T ER T 5 EHEMEE
WL Twiz, EEFRE LT, @ 284£ 707y 1.0X1.0mOEAFIEITER (1970 F) L,
BDEAFEHEPFEHFIOPMICEET I HE, @ 7oy L AXFHFARICHEE T 2 0 EEKE (1971
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Fig. 26. RO AXHOBBERE (BH 5 (1966))

Diurnal trends of stem temperature of planted Cryplomeria japonica in various sites

), RU@ : MEK, AFEBEEQ.0X1.0mAREL, 1971 F) 2Runlk, Zhs0RBRIZ=20
BOBLREREL:, 2RL, Q07 o= Y ERTEEEBRX TR, 7 o- Y i@t BoREE 50%
HEL, HHEET-0T, CORBREROOBBR LR L > 2BBK ko7, FEOREFHER
1972 EZ{T 5 726

R ER )

70wV ICEEIRD Shisholc, AXOEFER, BIAFHERKT 64%, AFXEEXTR%EHE
DRERZBONEDLS, Ll, HBERNOEERERFCERYHY, HlcH 2 b0FEIHER
Eipole, WEOV oo EALTICEEL T, ¥EDERERKET . FOER, A ERROB
HOEFERI, 1972 i 78%, 1975 1T 69%, 1983 FiT 65% & k-T2, —7F, HEX TR, 1972 FiC
72% L FIHHERIR L Eb S oz hs, 1983 T3 26%  TIETF Lz,

HIAHEER K2 1975 ELUIE, £SELERTEL TWRN, FFELTWI00OFIR, BOIRPBOER
ZEDEBLEZIN T, HRE BEOREERTRE, WTAOXTHRRICEEEIKAE , A
BRXT, MEREE 1 ~21cm, BF1.2~12m, BHEXT, MEEE 1 ~18cm, 5 2 ~8.8 mD#H
Tho7z,

IhH5DRERE, rue YA AAERGEY, EEORELERTIEME L THEMTHS Z
EETLTVS, AFUHIBEREL T, 7o YoREALICEST, AESERTZH0
EBbh3, 72, SE, 19 FOBRBC L o TRITER L 7o Y8 ELRITLES DT,
FLRERIBIAE N, 7O YORTHERP, AR THNEZ o~ Y KEOEK ARk
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Fig. 27. AEROEHTE B O HBL (BF 5 (1966))
Diurnal trends of air temperature just above the ground and soil temperature
(19654 2 H25~26H) Feb. 25~26, 1965

rwx kI,

4.2.2 BTHERE

ML Hik

4.2.1 LECRBHM CER 2T/, 2EE 70~V 2 1971 £ 4 B2 1.0X1.0mOARICEZ 72, 4
FHo 1975 F 4 B, 7oy ORIz 1E 48 LRy o— 55 B, RUT Y AFEOF 56
BT, SEI0FToE&LL, HHRXE LT, EEREHT,

BERIEER

1976 EDQBETRABRRM CEZELNTED SN d 5708, 1977 EORERIE, B FHBE TEER 63%,
BRERTIBUTTH o/, BEKOHEEITRTURFBAETH 2. 20X 51, BTERIZEER
LK ERRERD Y, ZOPHEBEFEDFERE LT, ROLIBEIEZ 5h 5, MEEOES
RHATIE, BTERINLAFOTY, BHRICER SN AF LV BIMELE2ER T L vbh (B
A, 1976), ZOFR, FIXHOERIHL T, SMTEKSNLAF EWMESH 2, —7, 3 AOMENE
BoEHIC D wT AN, 3 B TEOMEE L, STHERO X FHBEERDOZh LD &V, (Figs.29, 30),
Thob, FIEHROERICRL TE, STHEOXFOALMENRN LIz b, 205 2B THE
HE N A X OWMFEEOFESTI~FIEL, TEHRORLEEORREBHLERT 5,

4.2.3 TADFHE

e Ak

1980 B4 Bz 3 LAFRE 1 EET7YAF, RUAFEERS 12 70— 2EFRBMA~1.0x1.0m
THiAz T, METACEIEOTMY 21T, IOBSELRBXEL 2D & Lz, &5CFHEY
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Diurnal trends of stem temperature of seedlings, air temperature just above the ground,

and soil temperature
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Relationship between survival rate and freez-
ing temperature in the lowering freezing
resistance period
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Relationship between freezing injuries and various weedings
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Freezing Injuries and Their Protection of Young Planted Sugi
(Cryptomeria japonica) and Hinoki (Chamaecyparis obtusa)
Trees in Kyushu District

Takaci, Tetsuo®

Summary

Freezing injuries in young plantation of Cryptomeria japonica and Chamaecyvparis obtusa severely
occurred in southern districts of Kyushu; Kujyu, Aso, and Kirishima Mountains, Hitoyoshikuma,
Ookuchi, and Miyakonojyo Basins, Shifushi and Kaya Areas.

Places where the freezing injuries had occurred were south slopes of piedmonts, basins,
concaves, and valleys. About five to six years old trees in the plantation were sensitive to frost.
Visible injury was observed in spring, however, latent damages were in late autumn and early
March. These damages were well corresponding to the times of abnormal low air temperature and
feeble freezing resistance of the trees.

Freezing resistance increased rapidly with decreasing air temperature in late autumn, reached
maximum value in mid winter, and decreased with increasing air temperature on March. Maxi-
mum freezing resistances were about —20°C in Cryptomeria japonica, about —25°C in Chamaecyparis
obtusa, and below —30°C in Pinus densiflora under natural conditions, respectively. Freezing
resistance was lower in lower part of stem than tree crown, branches, and upper part of stem in
Cryptomeria japonica. Artificial hardenig was effective to increasing freezing resistance and the
maximum value was —24°C in most races of Cryptomeria japonica.

There were difference in freezing resistance among races and clones of Cryptomeria japonica,
the stronger races were Obiaka, Measa, and Yabukuguri, and stronger clone was Takaoka No. 4.

Freezing injury of planted Cwyptomeria japonica was avoided with artificial various treat-
ments ; cutting down the weeding and utilizing the natural vegetation, planting the seedlings beside
the planted Pinus densiflora trees, planting under the bigger trees, and placing the small white
board at the south side of stem. These treatments were effective to protect the increasing stem
temperature in midday. These results suggest that decreasing the differences of stem temperature
between midday and night was important to avoid frost injury.
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