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SEBEEC OV TIThbh 3, ERMCHENLERECRE T 5—HoMER, KELHCL
BEHFCEUIEARY - RHERERTH 5 "HHMBAR" BEOEEORRLE L THSPOBAD
bDETeoTEL,

RELIBEA TR ER S BEOM, LKESYEUSBONERBC >V THHEHNRY
N7 fiBF s CEME, AFRALE, HRAERBRALINCS 2 LERCRILA TS, 5
NEEBEOZ DL 5 LERARCEbL /R4 77 — 2 DER, JLihE L KEEHOELT
HHMEASUCEBET7 o7 OB EMEEMAL LT SHELETEITEETHAHLELDR
b

L2L, BiRL7cEREO 3 aEFR, IS IRIDI Y 30k BEENEL, »
OHREE EEFHOBRESE) OLEIh AR TORBREE (BH) ORGIHIIEERC
RETREAETbR TV o, BEDIRIZIDL S EELVWRREAET D 58I O
L ERERERFEER (DT, TEEBK LS cHERIh TV AAEEHER IO
T, TRBHAERPHEE - AFRHCEB LTI E1LLAENELEDTETED, —HD
BEOBEW SV TR REREALATH S GEK - #)11986), ABETRIhbEREHic15
B owWTECH L AR ERY RS,

feds, BITEIL » CTEAREMOFBICH=bh, FL-BRMAECE+ THHERVIX
EREHBIRAMEL SILBE L ETFBRETH 5,

I, BEts & Uk

IIL1, M ¥ i

FEHIKERENR RERTFRZINCHE, R—D 05 bXmrE 42, 43 KHOHNE
BERAKY GEFR/ARREANK Th 50, MCHE 13K GERBIRES 140) 3 X OFE
52 KEE GEMEIRES 112) ONEHEERMTH 5,
a, J07h 42, 43 AKEE: RIBI O ARG OB e ih b B 26 m) T, 1967 4
IhAESEREAKBE LT - JREEESHR TH40EL Sha kbl - THRI AT 5,
TEIBEX25cmDAE, 6cm D AE GEEL) O THERWELTCBRE (EX25cm), C
BALoD, MBRAOBERIEA BREAML T3, 2N LM THH, KK
R IO~100%THL 1~1.5mDOF R Iy, 724 FY, =V A457%, AVAY, »
XY, YrY A2 EEBR~FBEEEDIEEL TV, AENEREBELIs -y T H
< V(74 VIVYE, Fv=—r7FE, K-V IFED=D), RAtue—F=y, Av2sTF
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B #AEmsER
BF I FPHRERE SR (1941~704F, cm TSRS S AR (1983) X b)
Fig. 1. Surveyed area with isopleth of the average yearly maximum snow depth
(1941-1970).

F—1 JLEBEREREHHEZ /S X CEARZHERBOSSHT — % (1951~804F)
Table 1. Climatological data in Teshio Experimental Forest of Hokkaido University
and some plantation sites in Hokkaido

B0 5 ¥y FHkE KEA BAEER(em) MEtHR PORRR BRAE RME
SE(C) (mm) (P 108 UA 128 1R 2R 3R 44 5A B FHElm* (m* (m)*
MR 49 1,483 5RI3F 26 61 115 195 240 297 218 6 1962~77 142 297 72
B 6.3 1,158 5A18A 17 83 82 103 120 119 8 17 1951~80 92 119 44
i # 56 1,314 5A15A 40 8 8 91 130 150 125 8 1917~77 % 150 60
EHBE 6.6 1170 5A108 0 50 65 128 153 150 103 0 1970~80 113 153 81

EHBRERSRE (R 19831k 5, HL * EM1983IC X 51962~81EDEEREDOMETH 5,

avanrn—)LEI, I—vy AUk, FI9HIVE, =VTFLIVE, FavkVHT=
YOIIETH B,

b. AR IIMHE: X 7 HFARERKe <y £a|OMOREHAER KD, t~tEEE
DILKEFEFE 3.5~4.5F, BHEHOImM) TH5, BB moO=V =y, +F=v,
IHVA, =~V FRERBREL, BRIBR14~15m O = A ¥ HaRBEL T
WHBEZARB2m OBND bBUIBK 1m) M2, 198445 s <y, 7
=V =y, PF=Y3ERIRL, A TIRBIEZN6cm D AE, ¥10~13cm D
AR CGEEL), #32~40cm D BEBOTRCEB~L DI, REXNFBE I/ 1~V F, D
Z1ETH B,
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C. JHES2HHE : EADRIBHERV-OB~EREMEEHRE (6.5 %, WHEH190m) T
BB, 976 FE5 By 5~y EET Hh=V =y pERI A, WKIBEE1.8~2.1mDF >
~FHRBEEL T 5, BREBTEIRBIEZ~Icm D A B, 12~13cm D A@ CHE
1), ¥2BecmDBEOTIRCEBNLDSL, ERAOERIFERA, BRBRFMHLTIVS,
F+H3H20cm OFEXDEELTH D, AENREEIS 1~V 18 TH D,

KEEBR BT A RAH N EMOERT -2 ZF 10X 5T, EHRbHo Lfio3
HMECHEAKERRDE VBV RVWHEFHREMEL, BEX2~4 A THRARERL
20ecm X2 525D, 1962~8l FOPHRFARSE T2 cm ETHREKRE nE
r@E»Lh3 (K—-12R),

I1.2, HWRAOH|E

LHREOEARILE, XBRACLEBERERBRS), L EXETERERE RS X OHLIR
ERUECEREEINRLKE 1~2H, EHH3~5FE0LD0THSHH, HRBFOBAOHRIZ
TETHD, FBEOBREEYHBRCBNBLADOL > THDH GENEHKKLR 1981, E. L.
LITTLE, Jr. 1978, AJIIMRE 1964, 57 1966, 3 1966, HIKEEB X KBBE SR 1958
BE), ek, FHIIFTHES (198D X B,

1, VR a, a—wvy7a=y: 2RNHLLoRD 7, 74— LHHCE CHRBRKED
BBV o BRI S EESML, bRtE 70 EoBoBMAKBRCEL TV5, —
BEIADEHREIEL BELTHY, B~0BIEHESKEVEEL Ih T35, Blllo
1898 FERERRIRS 12 69 FEERCFHBEID16.0m, PHHEERD)28.9cm, 834F4RK
H15.7m, D32.3cm T, REOPEALERANHE TS, b, 2 Fr—7 =y JLKILHEBE
AMEPLZIE EBSMAT 5, ~BRIMWAOHILHEKT, BIITEA L v — 7=y Ol
Btevt VA1 tRERRERUTEFTREC, LadBLTa—ry 7 hwva—
By ALY hRERELBEVEVbhB, LSO 38 EEKScH14.5m, D26.0cm,
B> 1898 4EHEEAR 12 69 £ T H23.6 m, D34.8cm, 834 H21.3m, D35.9
cm ERBEOEXNEYD, BRAD40FE4ETHIY.4m, D32.9cm T, ZOWRKTIXER
BROBEITHEEIHE T, ¢, Av 2z o7 F=y DIRKIERBAXHRL OB 5 L
ERHECHTT, BERLDECERELB A EBTIML, ik 68 B OB R MH
FTBIATY S, —RICTHE - IREEE CEBEIGH K E V2, BRI T 5B R
B ivbhd, B CIRFREEEE ShEERREC], TELET, RERREET
H16.9m, D19.0cm, WHTbHBERZBO LT FELTHI2.8m, D20.8cm k& T 5,
Lil, I 45484ETH11.9m, D15.8cm & BERE, HEREE SHLE., d.

a—myru<y  BRNEELSGNTOT7THACAFLEE S KETI303H55, —
BB LB S THE IR EE S b B, AR TIRILEEXERAEITICA LR,
BE17.5m, BEER6Icm ItE XA TS (FARIEZI 1989), A /PMEEEKRCKT~MN
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EROBEI - OB ER TSRk L, B 125044 CcH15.5m, D23.6cm, %
ZHX4FE4ETHI2m, D18.0~20.4cm KE L T\ 5, fBJIIT i 1936 MR T 31 AR
HY9.4m, D15.3cm, 45454MKH10.4m, D18.3cm E RERETH 5, ZhbrBi
AL DERCE > TV 5BET, FRCTIEEE, FRE, BERESERELL-Tckd
RIFEB LI, LAL, IWBTRGELTEECHEMEI5.0~22.0m, MEERD,
DBH)29.3~33.8cm L BRTH %, €. UV ¥& =V JukitEMot# 38~44 ok K
Mt 5, —BCEE, REOALVEET, TH~OHEHIKEL, BLoREEL:
BB OMBHROIHMICSEFT LT 5, BRCIROFETHREYZIT 55 HI13.6
m, D26.9cm, IUEBCI 3544 (8%#) TH10.5m, D2l.1cmicEL T\ 5, fBJI[i3%)
BEHEOLOHD Y, 5EETHLIm THREOHERR, . =7 ) —=v: XEERK
KFEUOA VI MhbH) 7424 =THEIrTTOIUERBCHHEETT 5, EE
1,800~2,400 m DB L - EBREREICS A, = F 3 & UIROERISE I B THF
BRITERBADRD L), HETOEFTRRIZOWVTOREZHRD 5V,

2. EIR 8 AavaEi:dkikEB2LRy F-UROERILEB LT CHHFEE
T5, BEBROBETILHE T BRECS -, BE21~2Tm, WEER60cm ¥z %
LORENTH S, BRIZRDEVHEAIR TRV, UEPTIX 1932 FEHEBO 32 E4E (88
¥ O5AOEBADHI29.9 (9.5~10.0) m, D16.1 (14.3~18.7) cm Tt F=v kb3
BVEBBREXLT5, h, a—my 3 b - BHa— e v 20 UHELHLCHA
AT T HEET, BF (1966) IABEOH LB HE OKEE, 7 HOFHEE 19~20C,
1 A DFHREM—3~—5C, EBEKED 600~700 mm e DT, Jt¥EETRPHUEOEIL
HWH CTERFTRETH A5 BT B, IUTEIBFEETHIL.6m, DI17.5cm iCEL Ty
5, i. avar—nx i JLREEBOF VI VML 2 F o atFERCE 5 KEERILE
WHENLT Y VIM, =a—2FvaM, 22MehrB3CHAEET S, BE30~40m, K
BEZE1.2~1.5micET 5, EE900~2,700m OFBERAELAMICALR, U 7+ 0
=7IURTCIBIBVEBTR LTS E0 5, KEEww-o\-Tit, EED Thetford DREH
RERBEYZT 5O TLESOB T ERL Ty, BH 1966) 3, —BEIOBL It
ETREROX > LB THRCHE A CHEZ AUATEECHS S, LT w5, IUFT
(21935 FHERDO 24 F4MScH H5.3m, D9.9cm &ivie h BESEL,

3 MIER j. =—my st vk 3—w oy y e RALERERN Ao S DN ERERRRMN o LU
WL CHBEE T, FHRABE, 7 H0FHER 10COSEHE—KL, imEci
=V <Y DGHRRALAULBE T, [BOXTIHELME CRERCHORES 72, YD
REZHFTZ2HEL Sh, FHTEREHBNTEDNY, TEEFRICK T RS
HERENLY ROUREE DT TCE N, BRTRIDOTEF A AFEHOBELRL S NI 21T
REORERALR, P LBRBHOLOABHOBEELEL T35, FRTIX0ELT
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H20.8m, D28.0cm %25 SWMOEFINKD 37 EEKSc2H24.4m, D24.1om &8
BThoteo BIID 1902 FEHBROKS C12 61 FARK H24.0m, D28.5cm icEL £ XK
BT BEWS, k. 757 p v e JLREReEFSML, LiXLEERI 0
NBBE O RFEOEBLERICS Zbh, BHFE CREHRROEE L k- THROEBRA
¥FTCELTEBL, BEBICHCBELAOA TV, B8, HEHX25m WEER
40~50cmiZZEL, KEVWHOTRERmM BEERIONmEEIELE V5, BiRoO
196 E B DO EEMS T2 H11.6m, D14.9cm, 1917 MR D 39FE £ K5 T
H13.3m, D17.5cm, (Lo 1931 HERO 28 4 (AWK S TEH7.0m, DI.4cm,
JEND 23 EEKS TR HT7.0m, DI10.8cm EL T3, 1. =Y 7F v dukodd
BEBLMT 5. REMOEBELBECHKS 2L, BEIX21m, WEER 90 cm icE
T3, IR0 ERBL A CRT IV =y RALRD L 5 IR PEBIRRK
WHCAL FREER TS5 L5, FEL BEATOEBRAER SV TOBRERLD iR,
4, HSIVR M. Favevrswv: YEREMN PEEIM (RREWF » bl
BTl kB, FE, EEARMALELABIR TS, RENWEBETHRD LFE
SEHTR 3C < BV THtiEE R 600 m L Lo NGRS ¥ h, ¥ eamitddiiEcit
NWELRHEND 2, RERENTBECHZ TESOATVWHIHCEBT L TV ATELED
BRELVbh?, Th=kvd T~y CHNREEOEVCEEL LT MbhTW5, FiRO
WEEKRSCH20.1m, D24.2cm, B0 UEEKSTIRHT.0m DI 7cmic&EL T
Wh, N, FA4=v: /4=y 3R TE (B8, REE) OFFHRE 0~5C oM
HEEFSML, WEBMENRGCGEBETHS, ThFavev =) d—B WEREOME-
BELLTIAELh T2, BREECSVWTETREIh T35, RPN TORERIT
0mAH, WEER60cm iKEL T\ 5, B 1915 FEERO 47 FEEKS TIZH19.0m,
D23.1cm, 40 £ 4 THI19.0m, D22.8cm, B 02T £ 5 Ci1xHI1l.4m,
DI4.7cm EL T3, 0. 7 4~<V F,: 74~ F, 3HEEKER X ORBKEDHE -7 1
=V RBEL, REDBV= kv 153y RETHERET, UFHORRAFERENRCTIELR
A DTH B, IFOER 300 m HATOEBRE 7 FORKTIRH6.7m, D7.5cm & RE
BRV,

nm. m =E &

A7 13 1985~1988 £EI2AT\y, M OB CHEBRABICIL U CEFAKCME L E&
oW, WEERXEEL, ILREBAER (REK, % PHE (Er&5gd fi, &
BFRAZ AN, T, 205 bERCERL BB RK W URARBICER L TERFIE
BEREEYHELIE, BHORY vy F2fTotk, I, HED S LEBORELREFEORX
(B 1966) #3>< b OLSHIRBEE L —ELTES,
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IV. M & & R

EEEONEREOBMBELTRTLER2DI 5> THDH, UT, EBECOTHNS,

22 JLEBEAFREMARERE 305 EEHERISEOBERBEAE/EREOEY
Table 2. Quantitative data of the experimental plantation of exotic coniferous tree
species in Teshio Experimental Forest of Hokkaido University

" - R AW ERE BRME B F A KUEX MSEE  THME  THREAE NERE > oEf)O A
£ G B Mm 8% 20 B (m) (em) xH %) &(-) %A

a-ryA7HvY HKE

AR AAY 3 1968.5 18 200 2.1X2.0 54.0 0 0 5.4910.86 11.3+2.5 50 +  1985.8

Fe—7E 1968.5 18 200 2.1x2.0 56.3 0 0 7.66+1.02 14.2%+4.1 48 + 1985. 8

K-/ FE 1968.5 18 200 2.1X2.0 50.0 0 0 7.73£0.79 14.4+35 48 +  1985.8
Abw—7=v 4tk 1967.5 19 400 2.0x1.5 4.0 0 0 6.03£0.61 11.1t1.6 10 +  1985.8
AvpoTHey f0K 19685 18 288 2.1x2.0 52.1 0 0 8.1410.98 13.512.6 48 + 1985.8
a-mysreey BN 19685 18 200 3.0x1.8 35.5 50.5 0 3.76+1.09 9.2+2.8 25 - 1985.8
V¥X =y Bk 19795 7 100 2.1x15 11.0 100 0 1.47+0.62  2.0** 11 - 1985.8
J=79)-=v fLk 1977.5 12 #8 - 1.0 4.2 100 100 1.71~1.83* 1.8~3.9* 2 - 19889
Ay axd % 19715 18 50 1.5x2.0 8.0 0 100 5.23+£0.53 8.3t1.5 4 + 1988.9
a-wy 83 BA 19725 14 100 2.2X1.6 610 0 100 1.04£0.35 2.0** 10 - 1985. 8
avae—-Aed oK 1982.6 6 100 1.9x2.1 87.7 26.0 32.0 0.95+0.21 (.71£0.5 50 - 1987.8
z-my bk BM 196710 20 600 1.8x1.5 62.1 0 0 11.02+1.65 14.0+2.9 54 + 1987.8
73oHrve  Jek 19795 9 120 2.0x1.6 82.9 8.8 37.3  2.44%0.63 2.5%1.2 56 + 1987.8
<=)7Fbroe bk 1976.5 12 426 2.0x15 80.0 16.7 8.3 3.1910.98 3.1t1.5 60 +  1987.8
Favevhiwy KE 19685 20 300 2.1X1.9 67.7 2.4 2.4 7.49%11.42 8.5%25 2 + 1987.8
TA=y HE 19765 12 81 3.5x1.5 72.7 10.0 2.5 5.24+1.15 6.7+24 40 + 1987.8
74<YF, A 19845 5 200 1.0x1.1 910 4.0 6.0 1.16+£0.38 (1.410.4***) 50 - 1987.8

* S - BEEEEEE, o RKfE, *t 198645 8 ARIEME, () PIMRTER.

(H) [

No. of trees

35 40 45 50 55 6.0 65 5 6 7 8 9 10 11 12 13 14
I T T T T T S S TS TS TR TS NS N SR
40 45 50 55 60 65 7.0 6 7 8 9 10 11 12 13 14 15

H(m) D B H(cm)

B2 za—wrys7a=y (72v3vFE OB (H) $XUKWEHESE (D, DBH) EI&EE5AX
Fig. 2. Frequency distribution of trees in each grade of tree height (H) and breast-height diameter

(D) of Pinus sylvestris introduced from Finland.
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a.=2—r vy 7 h~< (Pinus sylvestris) . EAFPEHTOINE TCORIFEZTGBEEORE
SECHREC L5, BEACIESE, BEELIHEERALRT, LAY HRLS
BEANHBLAD T2, BB IBFELET, 74 v 5V FEOHE WEEREIAKSH
RIK—2DX5Thd, BETIE S DD EEETRBOSMIBECALRD,
BEE TRMEFZNERD, v1 XOKDOBEANR2~3FE ATV, 10~13cm cEFL
T3, TR~LEBAROBEREBBREIN 30X 5T, ERII~12E&15ERD 5 -
KIDBEBFERKELR-TWB LI THD, PHBBADS.5m, FHREEERD)11.3cm

7_

2 --B68
6 5 +—B6T
/, ’ A -
//p ‘{.’;a =--B64
5F Sy x &1 v -B66
G AA A, BT
Ear f:i‘r,.vf'" o--B61
> A >-B&3
Sy % //f’ v B 69
LAY #--B62
2} - :;, 1 o—-B65
- - .
P AT N
1F P - -'eg Zo

Nl i L 1 1 1 1 1 L 1 L 1 1 1 J
1970 1972 1974 1976 1978 1980 1982 1984
(Year)
B3 z—wy<7h=y (74 V5V IVE) OBEBERENE
Fig. 3. Height growth curve of Pinus sylvestris introduced from Finland.

8r () [ (D)

No. of trees
-

i

8 10 12 14 16 18 20
S5 S8 95 g
10 12 14 16 18 20 22
H(m) DB H(cm)

§ §
55 60 65 7.0 75 80 85 90

B4 a-rys7h~y (Fv~—7E) ofE H) $I0WEEE (D) BIFAKI MK

Fig. 4. Frequency distribution of trees in each grade of tree height (H) and breast-height diameter
(D) of Pinus sylvestris introduced from Denmark.
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9r
8
7
6
E
5
-
5
é 4
3
2
1
1970 1972 1974 1976 1978 1980 1982 1984
(Year)
B—5 2-ry 7p<v (Fv~—7FK) OBBREHE
Fig. 5. Height growth curve of Pinus sylvestris introduced from Denmark.

THol,

Fv=— 7 EOHR - WRESEIAMSAREIR—4 DL 5 ThHo, BETRHE ) -
Holkb LBEPFTRBOFTENEZCALNS, WEEELBEEENERY, BWHER2~3F
EXEL, Bem KEHIFTRBAREGCHIGL T35, TR~ EBAROBEREHE TIN5
DX5T, MREFI0EE»S ERDS AR X ZBEBENKELB-TVWBXITH 5,
H7.7m, D14.2cm T» » 7o

K-35 v FEOHE - WEEERREAIABSHREIR—6DX5THS, @5 -FATd

[ (HD 87 (m»
6l I

S

No. of trees
[\~

60 65 7.0 75 80 85 4 6 8 10 12 14 16 18
L T R T T ) S S T S T S S
65 70 75 80 85 9.0 6 8 10 12 14 16 18 20
H(m) D B H (cm)
BH6 =—ro 1 7a<y (-3 v FE) OBE H) & X CRWEELRE (D)
FEBIA S 575 R

Fig. 6. Frequency distribution of trees in each grade of tree height (H)
and breast-height diameter (D) of Pinus sylvestris introduced
from Poland.
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Fig. 7. Height growth curve of Pinus sylvestris introduced from Poland.
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Fig. 8. Schematic tree forms of meteorologically damaged species.
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Fig. 9. Height growth curve of Pinus strobus.
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Fig. 10. Frequency distribution of trees in each grade of tree height (H) and breast-height diameter
(D) of Pinus banksiana.
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Fig. 11. Height growth curve of Pinus banksiana.
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Fig. 12. Frequency distribution of trees in each grade of tree height (H) and breast

-height diameter (D) of Pinus nigra.
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Fig. 13. Height growth curve of Pinus nigra.
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Fig. 14. Height growth curve of Abies balsamea.
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Fig. 15.

Frequency distribution of trees in each grade of tree height (H) and

diameter at ground level (RD) of Abies concolor.
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Fig. 16. Frequency distribution of trees in each grade of tree height (H) and breast-height diameter
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Fig. 17. Height growth curve of Picea abies.
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Fig. 18. Frequency distribution of trees in each grade of tree height (H) and breast-height diameter
(D) of Picea glauca.
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Fig. 19. Height growth curve of Picea glauca.
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Fig. 20. Frequency distribution of trees in each grade of tree height (H) and breast
-height diameter (D) of Picea mariana.
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Fig. 21. Height growth curve of Picea mariana.

1. =Y 77+ + v e (Picea mariana) . FFEEH T 12 FETHRFRIZB0% LB,
BEERBAERBEED 8%, BEEC IS0 EWRTHE ) PBRITN1T%IEL, THo%K
FEHNRLRE, BECRIEMBIECTE, BRohrabhl, Lrl, BEELZERLILK
BEOEBYH IO 50 TAES CREEROEH L BB ENIFEI LD, 1987 F1K
D124 TH3.2m D3.1lcmTH 5, #HE - WEEREIARSARIR 200X 5T
BB, BEMNS D) SHALIGDTE D, BMEOBEGEIZI~SHBEAEL, 3I~5mDOLEBLT
BB LT ELT\5, WEREROEGAZES 5~6FLAN->THh, BETALSLETRE
BERE3ImYBIZLTV%, TER~EBAROBMERRMBRIR 210%5TH 5, HR



754 EEEXFRFRRENTREE 468 H45

= e
S N oD

No. of trees
oo

(SR - )
X —

B—22 #Favevrs=volEE (H) SIUCREER (D) MIAKSI MR

Fig. 22. Frequency distribution of trees in each grade of tree height (H) and breast-height diameter
(D) of Larix gmelini var. olgensis.
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Fig. 23. Height growth curve of Larix gmelini var. olgensis.
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Fig. 24. Frequency distribution of trees in each grade of tree hight (H) and breast-height diameter
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Fig. 25. Frequency distribution of trees in each grade of tree height (H) and diameter at ground level

(RD) of Larix F, (Larix gmelini var. japonica X Larix kaempferi).
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Fig. 27. Relation between stand age and survival percentage of each tree species including uneven-aged
non-thinning Picea abies (M) and Abies sachalinensis (&) plantations in Teshio Experimen-
tal Forest of Hokkaido Univesrsity. Pinus sylvestris (Finland, Ps(F)), Pinus sylvestris
(Denmark, Ps(D)), Pinus sylvestris (Poland, Ps(P)), Pinus strobus (Pst), Pinus banksiana
(Pb), Pinus nigra (Pn), Abies balsamea (Ab), Abies concolor (Ac), Picea abies (Pa), Picea
glauca (Pg), Picea mariana (Pm), Larix gmelini var. olgensis (Lgo), Larix gmelini var.
Japonica (Lgj), Larix F, (LF,).
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Summary

The present paper based on investigations made from 1985 to 1988 examines the impact of
meteorological damage on plantations of exotic coniferous trees introduced from foreign countries.
Particular attention is focused on damage due to frost and snow pressure. The trees were all
located in Teshio Experimental Forest of Hokkaido University and ranged in age from 7 to 20
years. Tree species comprised 1 family, 4 genera, and 15 species.

1. Most of the species investigated suffered damage from both cold temperature in spring and
snow deposit. The major damage shown by snow deposits were bent and broken stems. The
damage shown by frost was death of terminal bud—the following alternation of terminal shoot.
Dead tree and inferior tree form resulted from damages mentioned above.

2. Survival percentage of each tree species ranged from 4 to 91%. The survival rate of Picea
was high while that of the Pinus was low. The Abies survival rate varied depending on stand age.
The percentage of individuals damaged by snow deposit was high for a few of Pinus and low for
Abies and Picea. But, the percentage of individuals damaged by frost was very high for a few of
Abies and Pinus, and high for a few of Picea.

3. Individuals from each tree species which escaped snow and frost damage grew in good
condition.

4. The following seven species showed high survival percentage and a low percentage of snow
and frost damage: Pinus banksiana, Pinus sylvestris (introduced from Finland, Denmark and
Poland), Picea abies, Picea mariana, Larix gmelini var. olgensis, Larix gmelini var. japonica,
that F, (Larix gmelini var. japonica X Larix kaempferi) exclusive of Abies.

5. In order to get a lot of data on exqtic tree species, long-term, well-planned investigation and
management including the other exotic deciduous tree species planted should be carried out.
Consideration should be given to other biological damage, and the recovery and growth after the
frequent meteorological damage mentioned above.
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Photo 2. Aged Pinus sylvestris around the Hassen exotic tree
Photo 1. Pinus sylvestris of 18 years after planting (Aug. 5, species plantation. It reaches 14.2m in height, 44cm
1985) in breast height diameter. (Aug. 5, 1985)
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Photo 3. Pinus strobus of 19 years after planting (Aug. 5,
1985)
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Pinus banksiana of 18 years after planting (Aug. 5,
1985)
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Photo 5. Pinus mnigra of 18 years after planting (Aug. 5, 7 (19854 8 A 5 HER) '
1985) Photo 6. Pinus rigida of 7 years after planting (Aug. 5, 1985)
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Photo 7. Abies balsamea of 18 years and Pinus jeffreyi of 12 years suffered by meteoro-
logic damage after planting (Aug. 5, 1983)
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Photo 8. Abies pectinata of 6 years after planting (Aug. 5, 1985)
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Photo 9. Abies concolor of 6 years after planting (Aug. 6,
1987)
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Photo 10. Picea abies of 20 years after planting (Aug. 7,
1987)
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Photo 11. Picea glauca of 9 vyears after planting (Aug. 6,
1987)
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Photo 12. Picea mariana of 12 years after planting (Aug. 7,
1987)
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Photo 13. Larix gmelini var. olgensis of 20 years after plant-
ing (Oct. 27, 1987)
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Photo 14. Larix gmelini var. japonica of 12 years after plant-
ing (Sept. 27, 1988) '
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Photo 15. F, of Larix gmelini var. japonicaX Lavix kaempferi
of 5 years after planting (Aug. 5, 1987)
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Photo 16. Abies sachalinensis of 5 years suffered by meteoro-
logic damage after planting (Sept. 27, 1988)
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