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Records of the growth of young sample stands of introduced

species, in the Tokyo University Forest in Hokkaido

Nobukiyo TAKAHASHI, Toshio HAMAYA and Akio KURAHASHI

WEEMIC B TH A ERBRESIRAR & Az o1k 1905 (BHiR 38) 4T, dbiEE TiREW
29 ThDH, TO%1930 (BEFI5) £/ £ THAVIERCHETICX 2B AMTbALY, &<
AbEE & SRR L 72K, JEEROBIRES T ORISR & D, L 3B, LEE I B
HeT o BIARE (1.07ha, 1931 4FakiE) &, shskiifERASk (11.0ha, 1917 F805E) IR
EhTnWs, ZoiEe, HERHo LKk hcA e —T <Y, ga—nwy R E,
F—m oy NT Y 7 ¥ OEMRMAE) 400ha BRARL T B, SAEBREOARE L EFESHS &
INETORBTR> L0 L LT, BN TERMICENERRHERAK S X OB EBTE R
AR D HICBE R, LD - T, BAEZALISNEMEOFER LD 52 WIZEESTFORE -
WRERE LT, LCHARBEROREARME L LTERSWELEASATHWEY, £2&T
TRERE, BERE LTOBAD D LEA ST, kERARDE, BTHANNEOHEE
X ->T, 2hooMEc FEMOBEMEZRLONDRNnT L Th 3,

Bete, 195248 Bz A7 = —F v B. LinDQuisT &g (M) OFRENRH Y, &6z 1953
FLRALFCLAY 2 —F v « =7 7 ORKREEFEFTRE H. Jounsson 4 X Y HAREREITZE
MEIZHBO B AN B - T, ZOEH L D ST & EIEO K - BRI & OS2 Al
Bole, TLTERLEZHEIC, bo7cRPADb LT, HONERBOBANRNKEL L LT
BB X DI 5Tt &9 LT 1955~1965 4E 0 1045, L LTHFF, 72U nA%E,
AV =—Fv, 74TV, BRAY, Frv—rh ik, dEREEOK . ORER XU
REBITFERED DEED 5 WIEHBICHRROETF, FARD 5 WIERICIER 2 E R E%E s h T
E,

* ORI L A

University Forest in Hokkaido, Faculty of Agriculture, University of Tokyo.
ORI RFREAER

Department of Forestry, Faculty of Agriculture, University of Tokyo.
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BARE -, JbEICEET 2 EBEBBEE PO, ThEORBICE 5B RIALD 5
BIEKRRAB O 2 EBREEBEOHRC LILGEA L, R0 RAKSERIIE CEEZ OB T
RV 2R U BEE AR B U CRBROBEE L& L 95b 5, Abies, Picea, Populus,
Betula 73 3T HOXHR L 72 5723, Pinus, Larix 72 S 3B 0ORE1C% 5, %7z, Pseudotsuga,
Populus (RAR77), Alnus 72X O X 5 ek s BT 3 @ett ot « Fgsd
DIeDITBASRIE b O LD S, Lo T, ZhdOFEMIIEEIEE (35~) 40~70° of
Bich b, bFrice~IYED2, 3WBPAPLANZICTERV, WTFhORE LR LN
{ERORLDEMD» OEAT 2 X 518D, SERZA D T4 L, AN E LS o BHE 3
FRFICEAS R, 7272, ZhECPE, VEHER? O OBAVRFEE TE d »lcizbic Lo
BAHRD BRIT TN,

FIAOBAOFHE, ZHICITEL U TEBSIIABKE S OB Io b e o7z, L,
BAMB OB EZ 2icoh T2 b ORRGR bEEICHML, 76RO EHEE TR ZORRMIE
Siciow, 1962 FEHIET A0 L YTEHERIC BT 5 MARBESM 25158 L+ 2 EA LTy
AT DBBREIIR SN ZHUC X - THAD HEHEICE 2 2B L 02 0% o BEE b
—BLTEHRINI LR -T2, ZTOMFERTHE L0V 27 2ic S THERTHE SR
T3,

BAETE, to L IEMATHEETE L, BREBORBRMICERE L Tk, ke,
EEAMBHC O TEHEOTFTIRY 1 EAERY Y 100 K% 7213 200 KEEO SO % 4> 2R EK
O FREBIARE [1004], [1003] i FRFICHEFR L CREBETFEEZ M52 Lic Lz, B0 X 5,
BRI AT O RIRSL SRS E DR 2 0T, BEODRNLOE, b 0&HE
FEELTWThr—HE, L0 ORBRETRRATES X ICHbIcER F REHE L
Teo Eie, Wlo7ew, WAL RRICHL b, BT 1958 FIci U E b, 1965 % Tl
W O R TRESCE TR I 7oy 20120, BRSO SR RAH [1002] Py Rekiuii
b, BIR, FHOBAMEOHRCHH L2, 2 0BOEF > o RBHOZRESHEIC, FEEE
WECE, RARKE, BED—HELSTICY - TEk, RSB BRIIRNFIE £-1 ©
LBHT, 89 (5 LEAMSL), 301 EAR (5 HEBA 283) KL TW5, MHIicHERS
NTHERR Y Cic 10 £ EEZRBLID D LD Y, Z5ZAE@MAHOEBTREI RS>
b B, fehiTik, E, WHECL > THEELL OB B,

O LTH LB SN EEAR, BEROBIARRE, SRBIRERAMN L I ORAREHE
DEFFEED D T <, ALEMAC T 28 4 25 OBZeRE . USRI S E R
> TW%, LIe o> T, WEHERBEOY 2 F & 2h b o fiEFTREBIZ W TEEL THL Z
ik, SBROBIMEA, OMBOBIE « BELOWEM, &30k bIciisk - W oBieps ik
DIHMELEZ, 1970 FF]RE TR L eI >0 CBE B LR E L D E Lok,
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#-1. BARE - AR

Table 1. Numbers of introduced species and seed lots (in parentheses)

. ¥} OPE & A s B
Genus Exotic Domestic Indigenous Total

< v (Pinus) 22 (74) 3 (11) 1 (2 26 (87)
N v ot (Picea) 7 (46) 3 ) 2 (3) 12 (54)
= X (Abies) 8 (23) 3 (10) 1 (4) 12 (37)
NV U5 (Pseudotsuga) 1 (13) 1 (13)
B 5 = v (Larix) 12 (28) 1 (22) 13 (50)
& v N (Betula) 7 (20) 4% (7) 4% (6) 13 (33)
v 7 % (Alnus) 8 (22) 2 (2) 2 (3) 12 (27)

R Total 65 (226) 16%  (57) 10%  (18) 89 (301)

Zi: T A () HRARH
* Betula davurica & B. ermanii 335 - HFEENZNCEDTHIDTH VY NBIIESET 13 f8d L,
Betula davurica and B. ermanii are counted into each of the domestic and the indigenous species group.

BohiERO5H2, 3Ic o0 TI 2 CHEICRL TR, £-2 10X, MH&ELN 10 £Ho
B RED b BREO B OEM 2 RA T, DA OILWETE T, BTFoE]Ic X 2ER
LEHONLTWTROREHARE LS 528, 4%, thoRBRHOFFHR LD TREW RN 2 Mg
EL7ZW,

F Tz, WO OV T LR LIRS hTwa X 5, dekAkFeeE & 2 o ppiiigic
B 243747+ % Pseudotsuga menziesii, Picea sitchensis, Abies grandis, Pinus monticola, Alnus
rubva, A. sinuata SIAEFE LICRON AWML THIERFRBE LD, H50I/MNMERRRIC
HEX YT 22YE, HLPCHESENMEY, 727, 2hbn )b ThAEREDCHE - EMRRAE
DLO LD RV RABESERE N X Y Iclbi s, ik U TR R R LRI 5
#i+ % Pinus strobus, P. banksiana ¥ %X Abies balsamea, Picea mariana, P. glauca
(Z i h STTE AR OFFIR DRV 72 Y RERSETERL, BEEIBYEVZ S, L
»dh, RGO 5L Picea mariana, Pinus banksiana B Y UOFRILT L Z ol 2» 5 E AL 72
Larix laricina 33§ 10 % s oW & MEED) T 5 &\ 5 Bk D 2 H258 9
BB, JrEREHiHs i A L7~ Picea abies, Pinus sylvestris, Betula pendula, Alnus glutinosa
B TRAARETZRLTWS, 20T, A. glutinosa ZFEHBIOBEROZERNVEL L,
LRICHERDE WA VEER, ChBRETEHL, EE 50 T3, 40D bICHAR M
HBDOOL, AV F ¥y % MHEOHEERR 3,000m OIS X VA L7 Pinus griffithii 1384
I E LS CHIENRBE L AT ORALN 2, B M E © Abies densa, Larix
griffithii 33X 0> EARE N7 Picea smithiana LFEHETH 5, )5, BEMCEELHEY
B W EVNBEZZERE D Larvix gmelinii var. olgensis &, L 0db D VE 772/ YV R
sl T 5 L. sibivica ik, WEEERCET T OWMMCIHET 2W L VBRI, AR
R X o T BITEFERNE LD TR, RNOHEEIUEEORICOWTH S L, Abies veitchii
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-2, FEERATHO A B R ORI X & St o B

Table 2. Grouping of introduced species on the basis of the growth and state
of health of their young plantations
I i i m I\ i A% i VI
banksiana contorta ‘montana monticola lcembra ‘armandii
strobus densiflora lpeuce virginiana |densi-thunbergii bungeana
sylvestris koraiensis \ griffithii cembroides
nigra i jeffreyi coulteri
pentaphylla laricio eldarica
v. pentaphylla v. corsicana flexilis
Pinus resinosa pallasiana lambertiana
ponderosa massoniana
pungens taiwanensis
rigi-taeda taeda
tabulaeformis torreyana
ithunbergiana yunnanensis
rigida
abies glauca glehnii engelmannii [sitchensis bicolor
! mariana jezoensis 10morica maximowiczii
. ” rubens
Picea v. hondoensis’
koyamae
polita 3
balsamea concolor ‘mariesii ‘alba densa amabilis

Abies ‘hornolfzpis ) inordmanniana ifraser.ii holophylla ﬁrma.
sachalinensis | : grandis 'magnifica
veitchii | | }

Fssuegufo- ‘ ! jmenziesii japonica
‘eurolepis laricina gmelinii i ioccidentalis griffithii
leptolepis v. japonica f isibirica lyallii

. I ! gmelinii v. coreana
Larix l " v. olgensis
. " V. princ.-ruppr.
decidua
pendula maximowicziana |davurica grossa alleghaniensis
Betula platyphylla papyrifera ermanii flenta. B
v. japonica |populifolia lutea 'schmidtii
pubescens nigra ‘
glutinosa microphylla japonica cordata incana
hirsuta hirsuta matsumurae spuria
X sibirica rhombifolia viridis
glutinosa
Alnus X rhombifolia
rubra
sibirica
sinuata
tenuifolia
# N.B.
1: /RER, #aebhke bicRir.
Growing healthily and vigorously.
. Ak, fddebhs bicil.
Growing somewhat healthily and in ordinary degree.
T0: kA Tad 2 MERITED,
Growing healthily but slowly.
IV: 56 « HEICIZES 100D, HEREEICRBEE Y, MBSO,
Growing rather vigorously, but damaged by frost and cold on the branches and leaves every winter, and
consequently the adaptability is low.
Vi BEE, WEICK>T, SHIIIEDHTE « B L7, &shi,
All or most individuals disappeared or felled by reason of severe frost or pest damage after planting out.
VI HfEE, BUh (ECATHERIHER) BEOWFICE->T, MHOBRETHRESNI.

Abandoned by reason of frost damage or snow blight in the stage of nursery stock before planting out.
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B A. homolepis FIEFHEEFEZRLTVWDY, Ak n Lk vt F £ 3 EBMcomT 5
A. mariesii DEEEHE D BFTRY, Z0Ed, L TILEED X OE0FUOTE, Hk
CAHT AR (b5 VERHCHIBED SO L) KT, BHES HI2#E KEORED =
¥ F 3 A2 (Clethrionomys rufocanus bedfordiae) (2%t HMEMEOKNZ LB M4 -
T3,

Plokow, H{EASKIHE L SHEBRFL T, i vmiin o0/ bz, L
UABEOAE, BISHECE T 235 0mit, ChE COAEFRBIE VO TREHEAE A T
W TH S = bict b, E£1o, Populus LEEBEAHETH H00, POBEICDF Y 2,

ZOWEIC, ChHOMBOBAREL® LT 5 NHERTCOMAEEIFLO -0, EHEHEE
O, R I A O R BRI X OB G B B O B BT B,

HE 3% #b o #E5%

(1003} RILEEHRKE

P BOURFEX T j, INE, TRifH: 7.73 ha, Edk: 300~350 m, HUZ: JE7Zn v LEEA
T 5~10° OFBIRH, HEREY : WBCEE. BR OIS, O B C R
s 7 B AR T (B, Bo), HZHIEES: 60~130cm, hbk: R LHS L IR T B,
SR, P RE e UHEE S, ML T 3,

[1004] o v 3 REEHAE

DrfE: REESEIK 87 MRBE, BULTHER 76 HIE, WHG 5.7ha, VEHcE: 230~250m, i
Ze4p))| & [EE 38 BRI E N TRERE LIcd Y, ARICTHETSH 525,  [HEERZ KA T
SRR Iy T\, Pinus, Abies, Picea OREFFIE FEC, Alnus OREFRKIZ00M
BEIEO TS 5, Larix O FEEICH > T2 X DR X% 500m OFIL L LRLERD
Y ((1002] 19) 10d 5. HUECRWEY : SUNRTRIUBE. R ECH, W, BHOT: JET
Fesy e Bw), HRREE: 50~70cm, +tk: #EEt,

[1002] #\REERAH

o s ILESHREER 87 FRBE § /NBE, TR 11.0ha, Wdkis: 225~250m, HiFE: (LERES— A
50y = REFEBARE £ CHEY 38 BRI - Th D, RAEKO R T/ MNUAEET L T
B, Efice 3B E LTwD, 1909 FE I D BRI MT i TRARO BB E -
T&Ei, 209 LORBEOMANESEIOUREORR L e o7, B, ZOREKEZO LOIH
T AT TIMET B,

K& WBEBBAREICZ L ERBEE L T 5 B ESBLIIFTIC 317 5 1960~1969 40 10 4
O¥EEE F-3 ITTRERLE,

HERIRG . [1002] ©1k 1.8mx1.8m, [1003] Tk X% 80% @ HmAt 1.5mx1.5m, fi
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2 1.5mx3.0m <, [1004] T+~ T 1.8m><2.0m THEZ DNz,

B OMBEA: WEERARL, & LICERUANIMESE 23 FE T D - e o FANS
B E L PNTW5, EESIMA LT > TWaeD, FLVREZINE TR IRV, RIEE
ﬁ*@ﬁé6Kﬁﬁ%7$%%ﬁﬁfﬁihfwkkw,ﬁyﬁﬁu%@&a@gﬁﬁwﬁgg

TR,

#3RHET —F

Table 3. Meteorological data (1960~1969)
~__H Month 1 i
2 3 4 5 6 7 8 9 10 11 12 | Apmual

# | Higashiyama Alt.: 260m, 43°12/N, 142°27’E

PHRIE C \

Mean —9.6] —8.9| —2.6] 5.8/ 12.8/ 16.6] 20.4/ 21.0 16.1 8.7 1.9 —5.4 6.4
temperature \
e E % 82 82 85 72 66 75 79 81 79 78] 84 85 79
Humidity l

AN %mm 69.8] 53.7| 65.8 70.6] 93.5| 110.8| 134.0; 196.0] 160.5 78.3| 115.9] 89.7] 1238.4
Precipitation ‘

" a. Nov. 27~Apr. 12. b. 87.7cm (Feb. 24). c. —33.5°C. d(@i). May 23. d(i). Oct. 2.

I ZB (KE) Yamabe (Arboretum) Alt.: 230m, 43°13’N, 142°23/

REZE T

Mean —9.3] —8.7| —2.3 5.8 13.0] 16.7| 20.4] 20.9 15.7 8.8 2.0] —4.9 6.5
temperature

' OE % 82 81 78 69 64 71 77 79 78 76 80 82 76
Humidity

i Emm| 502 56.9 63.6 63.4 100.3] 121.9] 149.0] 201.1 180.0| 84.5 121.3 94.7| 1308.6
Precipitation |

a. Nov. 27~Apr. 1. b, 80.3cm (Feb. 20). c. —28.5°C. d@). May 12. d(i). Oct. 7.

o oa. BRI b BOSEBEEEH. o AREBHEES. d@). &R 0°C DIFo#kE . d@). FAFEEE.

N.B. a. Period of snow staying. b. Deepest snows by day (means of 10 years). c. Lowest record of temperature.
d. Latest (i) and earliest (ii) days on which temperature was lower than 0°C (mean of 10 years).

F-4. SBREREOR

Table 4. The origin of the introduced seed

S-Fy 1 & H R & #]
S-no. Species Locality [Sender]
< & (Pinus)
212 | P. banksiana Canada (Zone 2) [C. HEIMBURGER |
213 " New York, U.S.A. [ETHABREIEHT, il
341 1z NE. Minnesota, U.S.A. [S. PAULEY]
1146 " (Unknown) [D.M. SMITH]
503 | P. cembra Pontresiana, Switzerland, 1900~2000m [LEIBUNDGUT]
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HAMELETRE—E

HHIHE, RAEROEM (RBORTIERE), REEE GREH 2 b o 2 [\ H KK 2
Woo EARR ERBER BORTHRT) BIUATRERZ F-4 10R Lk, HROFEICET
ZHAIKOLEY Th 5,

S-Fi: BFEEVPHERSNEERCEZ LN SBLER, WK F: 2=[1002], 3=
[1003], 4=[1004] (/3 1002, 1003, 1004 1XEEMIC I 2 BRI, TREER). HERE
BE: TOIEG, ARIO L O (BKEEE) UM wFh bR, ABREOHZ: [1003], [1004] o
1965 4EFK & Tl L2 ie oW Tk 1968 4510 B (7272 L + FZ 1969 4810 A) o8& L7z,
PE T OO LA FERE, 1968 FORER L B4E6 A LML 0 2EOBERICL s TE L
2o THBX > 1965 LA DA Sy & [1002] icD> Wik, 1972 £ 10 Bicifi#s 217 - 7o, AEA
I BAERM G OFIEBT 1B £ 7203 2R R L Lic DO THEEAERY V13T 20 F 7213 40 KT
BB, BIERCONTHE L FREZREH 722, FRERRVERSEEOMME L E L
oo 7eds, BB - WER, WEF=EF, EaRBEE, MMIRES, BBELROAEEBLUARE
BRAHIL TR, FCRBEPE YV ELDICY -7,

# iz [1003] Mk R IMAEEE L ZhicS-TOoREBR S X CZEBBO LT+ 7T 5
HeftLlic, BERFCRIAVREY, IX_TIO0FIALIBC®RE L LD TH 5,

2 & X B

1) BIHIES: BRRKFIHRERENIC 310 28180 30 B 5 0%, HORHR 58: 1~132, 1963.
2) FEARRKR: HURELEEEERC B 2 AR RS Ll oMAERE 7-2: 31~37, 1965.
3) FAEFRE GRS FIIERMIE. 435~518, pEXEME, HUm, 1958.

(197345 H 28 H ==3)

TR & 91 o0 AE BRI
lots and the condition of their young growth

MR |s4p W E B K E
Planting oo At the time of investigation
TP | ABC | FUE pyes’| T | MG ALE AL o
Site \ No. | Year | heightt Age | T H. | DBH |Survival Notes
m m cmy %

3 168 | 61 2.8 8 5.0| 7.8 95 | P. banksiana: 13 & A ¥ OEGEPMHEDOIEE 25
4 24 | 62A| 3.1 6 3.7 — | 100 FEiT 5.
3 168 | 61 2.6 8 4.6 7.0 90 | BRI

3 55| 61 2.5 8 4.4 7.8 100 | Ep0CHh 5.
4 70 | 66 2.2 7 3.6 — 85

3 180 | 65 0.4 5% | 0.4 —_— 22 ﬁfg%ﬁ%:, EENBF S HEWEIR X A 1EES
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223
701
808
809

149
149/
150
151
152

152/ |

273
510

703
704
706
215
1219
123
207
214
504
505
506
507
508
608
32
206
1089

392
385

18 i e H# [ 8 ]
Species Locality [Sender]
P. contorta California, U.S.A. [F7, 2]
" U.S.A. ChmigakorE]
" Clearwater, Idaho, U.S.A., 46°45’N, 115°05'W, [R.T. BINGHAM ]
" Milr?gr(');ﬁ Montana, U.S.A., 47°22/N, 115°25'W, [ 1" ]
960m
P. densiflora BHE FBH [Bmlm  PEkE]
” LiwE  RER [ " ]
" HROME R /R, 92m [F#)]
" AFEZE =L, 150m 2
" ARE MR, 40~100m /A
4 H4#RE Lo
P. densi-thunbergii | 4855 + WIEMLE AT, 37°20’N, 141°E, 35m (NiER arhd®]

P. griffithii

1
"
"

P. jeffrevi

. P. koraiensis

" P. laricio

v. corsicana

: P. montana

' P. monticola

”
"
"
"
"
"
P. nigra v. austrica
P. nigra

"

P. pallasiana

P. peuce

' P.0. New Forest, India, 2100m

Bara Garah III near Bashkola, India, 1830m

” "
India (FHHEAE)
California, U.S.A.
U.S.S.R.
Denmark (cult.)
Germany
British Columbia, Canada

Benewah, Idaho, U.S.A., 47°09’N, 116°21’W,
870m

Mineral, Montana, U.S.A., 47°24N, 115°3%W,

1140m
Clearwater, Idaho, U.S.A., 46°29’N, 115°45'W,
930m

Mineral, Montana, U.S.A., 47°28/’N, 115°33'W,

1500m

Shoshone, Idaho, U.S.A., 47°26’N, 115°56’'W,
990m

Umpgqua, Bohemia, Oregon, U.S.A.

Denmark (cult.)
Germany

Pistingen Graben, Herrschaft Herrnstein,
Alps, Austria

7Y 2 YT oAk E— 2, USSR

(Best stand in Scandinavia)

M.B. Raizapa]

[Kulu For. Division,
Punjab, India]
[ 7" ]

[ET, il

[RaAbiE 3%
[B. LINDQUIST ]
CEF, Filid

Lo ]

[J.W. DUFFIELD]
L 4 ]
L " ]
L " ]
[ " ]
[ " ]
[B. LINDQUIST]

[+, Fu]

DhkstA; (R. SCHOBER)]

CRR MR FEHS ]
[B. LiNDQUIST]




MMOLF RN (03&)

37

il He \5&:5 MO K A& H R O®
Planting O At the time of investigation
TP A B \svears @ﬁ“ FTF; S e A fER z ) fitt
Site - No. Year' height ge T. ‘ DBH Survival Notes
\ i m 3 m- cm %
3 84 61 | 1.3 8 | 2.7 5.4| 100 | M. TEIC X ST L. BEEPEROM
| : i EfEE <.
3 | 220 65 | 1.7, 5% 1.7 —. 75 ‘ .
|
4 78 66 | 2.01 7 | 3.2 — 69
| i |
4 76 66 2.2 7 3.4 — 62 |
3 | 200! €0 | 2.3 9 4.0 6.5 65 U P densiflora: SHoO#i v AcE <, EEID X AR
i F&v. FIERD .
3 220 60 | 2.2 9 | 4.4 6.0 84
|
3 1 200] 60 2.3, 9 4.2 6.8 79
3 | 20| 60 24| 9 | 43, 67| el
3 200 60 | 2.2 9 | 43| 6.6, 53
| ; ‘ |
3 | 200 59 | 2.8 10 5.1 7.8 72
4 15 62A — | — - - 0 THHA.
5 252 64 0.8 5 | 0.8 — | 71| P griffthii GERAOBOKEETL T LY
4 1 112 64 1.3 ) 1.3 1 = 61 a)j:n[sl}oﬁ;%@@f%m”ﬁ?@w—;é %<
: ‘ 1 DEERERIC = Y2 ES /Y Ly OEE S
3 | 240 65 1.1 5% 1.1, — 85 W, TERARORNAE L. BEAEEORA
\ I : BAT RN
3 | 240 65 | 1.3 5% 1.3 —| 80
| 1 ;
3 180 65 1.0 5% ‘ .o —: 90
‘ ! H |
3 1 210 61 1 1.0 8 1.8 3.1 45 | EEFEARR.
4 277 68 12 5 l2, — 72
s 150 6 —| —  — — o R
| |
30 84l 61, — . 8 5 0.8] — 48| AATYOXIIHMETERE LT ERAZ .
| I | :
4 | 15 | 62A 0.8 s 1.1, — 7 | AR
3 105 65 | 12| 5 L2 100 P. monticola: 4 X 0 BATICiEE & 5 13 L
; . ! BURIROSHEN DT DICRBET 5. FIEE
3 105, 65 | l.2] 5% 1.2 =1 100 | RULGOETN, EXCA D, REFEICL T
i TRREAE 9 7 5. R AR DD 2ok
3 105| 65 ; 1.3 5% 1.31 — 100| S-608T, #c S-504EL\v . ERBMAENE 2
‘ | | br—T 7Y LR,
3 0 65 | 0.8] 5%, 0.8 @ — 37
3 100 65 | L2 5% 1.2 | —1 5
‘ ‘ |
3 21 65 | 0.9 5%| 0.9 =] 65
3 | 189 59 | 1.7 10 4.1 9.0 85 WNEE. TEICIHEIKFDR. HETEL .
3 | 126 61 1.6 8 | 3.0 5.8| 85| 8SEE. TEICL KT DRV,
2| 250| 65A 1.4 7 21 —| 73
4 27 1 62A| 1.2 6 L6 - 22 | BIAFE6 A,
2 | 200 65 1.1 8§ 2.1 — 83
3 230 | 65 1.1 5% 1.1 — 81 | fe. BHIEAFA.
| |
| i
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S-no. Species Locality [Sender]
816/ | P. pentaphylla e - BEETHAR, 41°49'N, 141°04E, 280m [EAEMHFE]

v. pentaphylla

8167/ " JeEE - B CIHITRMEs 22 )

221 | P. ponderosa California, U.S.A. [E7F, ZFEL]

810 " Bundary County, Idaho, U.S.A. [R.T. BINGHAM ]
811 " Boner County, Idaho, U.S.A. [ " ]
224 | P. pungens Pennsylvania, U.S.A. [+, ZFE ]
118 | P. resinosa Wisconsin, U.S.A. [Wisconsin Univ. ]
211 " Canada (Zone 2) [C. HEIMBURGER]
217 | P. rigida New York, U.S.A. [ET, F]

1144 ” Suffolk County, Long Island,INew York, U.S.A., [D.M. SMITH]

41°N, 73°W, 150m

1145 " Southern New Jersey, U.S.A., 40°N, 74°W, 30m [ " ]

812 | I. rigidaX P. tacda | %&E KEMAFTREYISEHT (Korea) BREEN
Pollen source: Georgia, U.S A,

813 ” " L n ]
814 " ” L n 1
57 | . strobus Yale Univ., U.S.A. [Yale Univ.]
119 " Wisconsin, U.S.A. [Wisconsin Univ. ]
210 " Canada (Zone 2) [C. HEIMBURGER]
516 " Southern New England, U.S.A. [D.M. SMITH]
517 " ” L " ]
518 " ” L . ]
519 " ” L " ]
520 " " [ " 1
521 " " L " 1
522 " " L " ]
— " HEHA (cult.)

1297 " Praha, Czechoslovakia (cult.) b RAEE ]
33 | P. sylvestris Boxholm, Ostergotland, Sweden, 58°N, 15°E [B. LINDQUIST]
58 y" Roérkop, Denmark L " ]
120 " Vimmerby, Kalmar, Sweden [ " ]
204 /" N. Germany [EF, ]
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. 54 H L -
Planting B At the time of investigation
B | AR | FEE b years' | i | BiE WEEE LR z ) s
Site ‘ No. | Year | height! Age | T.H.| DBH ISurvival Notes
m m cm %

2 351 | 66A| 1.3 6 1.6 — 1 79

2 133 | 66A! 1.41] 6 1.8 — | 84

4 12| 62A] 1.9 6 2.3 — | 100

4 77 | 66 1.4 7 | 2.4 — 20 | 196948, HEHEK KIS\ 72 b B3I FIEAR L 7<.
EIERIIEMICE S W,

4 60 | 66 1.4 7 2.4 — 13 | 19694F, HHEKRKM V72 2LARIC TR L 7.
AEFERTFREICE S W,

3 147 | 61 1.9 8 | 3.3] 6.0 21

4 9| 62A| 1.9 6 2.4 — 33 ﬁg;ﬂ?@ LRE D k&, HEEBIES V. BIER

3 231 ] 61 17| 8 | 3.5 5.5 100 | #poofin. BEALAR.

3 42 | 61 1.6 8 | 3.6| 5.8 86 | BEE. FHEADRV.

4 25| 62A] 1.8 6 | 2.3 — | 100

3 84 | 61 2.1 8 | 8.7 | 7.6 76 | poRph 5. BEIC X ABHET V. MEELL
",

4 125 | 66 1.5 7 | 2.4 — 6 | 19694, FEIAKAD LWz 12AC FHEME L 7.
AEfERRITRARIC SV e,

4 105 | 66 1.1 7 1.7 — 19 | 19694E, #HERIDZ W72 D3RI HHECHE Lz,
AR EREIC S W,

3 | 200| 65 1.6 5% 1.6, — | 14| P rigidaxP. taeda: FE 3FBRAHITRNE
BROEE H T 7. DX D BEARER LKL

3 | 200 65 1.8 5% 1.8 — 4 7O EREGRIT 50 T Td -7z, 2B
P. taeda (35 ADE 1 IEIOEAHHEE 5 J T

3 | 200! e5 | 1.8] s¥| 1.8 — | 10| {HBTZONLETHBH. S-812~814 0BT
FhER 28, 7T BIW 19 A&,

3 252 | 59 2.6 10 | 4.8| 7.4 95 | P. strobus: H£FF, ARL bITIV.

3 105 | 61 2.4 8 | 4.6] 7.0 95| WENAEE. BIEADRV.

4 213 | 61 26| 6 | 3.8 — 92

3 168 | 61 2.5 8 4.4 7.4 | 100 | EpRE.

4 198 | 61 2.3 6 | 3.5 — 92

3 126 | 64 | 2.7 5 | 2.7 2.8 100 | FBEARDL.

3 126 | 64 | 2.7 5 2.7 3.1 100

3 105 64 | 2.4 5 | 2.4| 2.4 98

3 84! 64 | 2.4| 5 | 2.4| 2.4] 100

3 84| 64 | 2.6 5 | 2.6 2.7 98

3 84| 64 | 2.6 5 | 2.6 2.9 98

2 63 | 64 —| 9 | 5.2 — 81

4 175 | 62A] 2.9 6 . 3.3 —_ 93

4 70 | 69 — | 4 1.9 — | 100

3 231 | 59 1.9 10 4.6 | 8.6 | 100 | #S@EE. 30% OEMAIZHER.

3 | 2311 50 | 2.3| 10 | 5.5| 9.4 95| ¥EE. 3t ALOMEKICER.

3 105 | 61 2.0 8 3.8 7.1 | 100 | wpoefhn. FRADRW.

3 168 | 61 2.7 8 4.5 | 8.4 100 | #5@E. 60~70% DEKIZER.

4 9| 62A] 2.6 6 | 3.3 — 88
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S-FH= 1t i O H [ fc &2
S-no. Species Locality [Sender]
205 | P. sylvestris S. Germany [FF, ZEL]
340 7" Boxholm, Gstergotland, Sweden, 58°N, 15°E [B. LiNDQUIST]
511 " Loeten-Elverum-Valer, Norway, 60°41’N, [ Norwegian
11°20/E, 250~350m For. Res. Inst.]
512 " Oslofjord, Norway, 59°30/N, 11°30’E, 150~250m L " ]
513 " Bykle, Norway, 59°20/N, 7°20’E, 750~850m L " ]
514 7" Norway, 58°30’N, 8°00/E, 0~150m L /" ]
515 " Rissa, Norway, 63°35’N, 10°00’E, 0~150m L ” ]
815 ” VRFYHIK, 7527 %145F, USSR, (it ]
- " BB (cult.)
— 1 1" Cn)
1090 | " Schernitz, Tirol, Austria, 1000m [HRid AL, (R. SCHOBER)]
1091 " Garmisch Partenkirchen, Alps, Germany [ 1 ]
1218 " ' U.S.SR. ORIt ]
386 | 1. tabulacformis PR st : (China)  [Lupffy  dbsobk3 REEIE 7] 3
816 " PR B R (0 ) T % 1
1299 ” i dem wE C ) L " ]
153 | P. thunbergiana  FefVE  B5H CEKHH R B 2]
153 » KA Lo
154 " 4;5/&% WeEt, 90~100m 2R
155 " BIME TR, 200~250m I » ]
218 | P. virginiana Pennsylvania, U.S.A. [T, ZE]
rY v & (Picea)
36 | P. abies Jylland, Denmark [B. LINDQUIST ]|
59 " Schwarzwald, Germany L " ]
125 " Skéne, Sweden L " ]
225 ” Tuusula, Finland, 60°20/N, 25°05’'E, 50m [L. KARKI]
232 ” Harg L-4, Germany [T, FE]
233 " Schwarzwald 4-6, Germany [ 7" ]
234 " o4, 1z L " 1
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BIROEHIRDL (25F)

Mo #& }5—@—5‘ - O B R A& B KRB .
__ Planting i - At the time of investigation o
"@%ﬁ}f LR : AR 5 years’ | FEh BhE :JJW}%iE@‘gEﬁ% Fa %) fib
_Site No. | Year | height Age T.H. DBH Survival Notes
i i m | m cm %'

3 1 6 61 @ 2.6 8 4.5 | 8.9 | 100 | #peefh 5. 20% OffEIZERE.
4 50| 62A 2.5 6 3.3 — | 100

3 105 | 6t 1.7 8 | 3.4 5.9| 95| @pooMs. 409 OEKICER.
4 2.7

41 2A 2.1 6 — 100
3 } 21| 64 1.7 5 1.7 — 86 | RO EKICER.
3 42 64 | 1.3 5 13| — 7
3 2 e L6 5 | 16| — 98
3 421 64 1.6 5 | 1.6 — 100 | HADEMKIZEE.

3 42 64 | 1.4, 5 | 1.4| —| 76
s 280 65 | 2.3 5% 2.3 8.1| 83
3 0 855 61 . 2.2 8 | 3.9| 83| 43| JukH. HEALAR.

3 44 6l | 2.3 8 | 42 9.4 8 FAYF. ELAFOEKCER.

2 | 250 65A| 1.9 7 | 30l — 9

2 250 | 65A| 1.8 7 2.7 —‘ 70

2 400 | 67Al 2.1 5 2.1 ] 93 |

4 24 1 62A1 1.1 6 1.4 — 33 | FHIEE 8 A

2 a0| 65 | 1.3 8 | 2.3 —" 47 | Bron, BHFE. )

3 | 165 65 1.5 5% 1.5 — 45 | oY KE L, RIS, AFARR.

2 1 308 | 68 1.2, 5 1.2 — 4 | 1969457, REHKRIDS SN 110 K 2 B it 4
| L, Bt 5-528, S-1217 Z fEfk L7z,
3 1 100 60 0.7 9 1.8 2.3 2 | BERC2OR.

'3 ‘ 200 | 60 — | 10% | 1.6 — 2 | BEE3 A,

3 | 200 | 60 — 1 10% | 4.2 6.7 1| BfEsk 2 A,

3 | 200 60 — | 10% 4.2 | 8.3 4| IRAEH 8 A

3 65 | 61 1.4 8 2.4 3.3 90 | WMEAT. RV ANk E W, BAT S LHERD TS
PICTRRET 5.

3 220 | 59 1.9, 10 5.4 7.1 100 | P. abies:PEEW, ERL biz kv, &<z S-225
AR DS KBV, BREFENCEAZ RS

3 220 | 59 1.9 10 5.3 | 7.7 | 100 K., EERETE.

4 36 | 62A] 2.2 6 2.8 — | 100

3 80 | 61 1.7 8 3.8 | 4.7 | 100

3 130 | 61 1.6 8 3.5 | 3.9 | 100

3 80 | 61 1.8 8 4.1 | 5.5 92

3 64 | 61 2.0 4.1 5.4 100

4 45 | 62A| 2.0 6 2.6 — | 100

3 99 | 61 1.9 8 4.1 ] 5.0| 100

4 45 | 62A] 1.9 6 2.4 — | 100
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S-%F i) [ E H 2 #it &)
S-no. Species Locality [Sender]
235 | P. abies Schwarzwald 5-8, Germany [+, ]
— " HERA (cult.)
1217 " U.S.S.R. ChkaAbiinE 35 ]
237 | P. engelmannii California, U.S.A. [E£7, Fil]
124 | P. glauca Wisconsin, U.S.A. [Wisconsin Univ.]
228 ” Canada (Zone 2) [C. HEIMBURGER]
229 1" New York, U.S.A. [FEF, FEL]
342 ” NE. Minnesota, U.S.A. [S. PAULEY]
817 " 21 sources from North-Eastern America [M. HoLsT]
~853
— | P. glehnit SR B 4E
684 " "
— | P. jezoensis "
525 | P. jezoensis IEL o EERRERIERIRAT, 35°29’N, 138°4%E, 1800m [ KA ]
v. hondoensis
526 % W - ARG EAH, 365N, 13020E, [HifER IL1E]
1680m )
712 | P. koyamae FBF + AR e £ AT [ ]
— ” ” R Wl
230 | P. mariana Canada (Zone 3) [C. HEIMBURGER]
231 " New York, U.S.A. [, FEi]
859 " Escanaba, Northern Michigan, U.S.A., [M. HoLst]
45°45’N, 85°10'W .
226 | P. omorica Tuusula, Finland, 60°20’N, 25°05’E, 50m [L. KARKI]
227 " Germany [FEF, Filil]
528 | P. polita WiBL - BERRARD BT PN, 38°35/N, 135°27/E, [MUKHRAH]
980m .
240 | P. rubens New York, U.S.A. [FE+, W]
858 " St. Flavien, Quebec, Canada, 46°30/'N, 71°40’W [H. HoLsT]
35 | P. sitchensis - Denmark (cult.) [B. LINDQUIST]]
238 " California, U.S.A. [EF, Fll
239 ” Washington, U.S.A. L " ]
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H 5 SN - N -
Planting ﬁfﬁ—g At the time of in@estigation
G | A | SEEE b years' | 4D ﬁfi‘ M I A s ﬂ % ) 1t
Site | No. | Year | height} Age | T. H. | DBH ISurvival Notes
m m cm %

3 108 | 61 1.9 8 | 4.3 5.1| 100

4 41 | 62A 7 6 1.8 — | 100

3 77 | 61 1.9 8 | 4.1 5.3 100

2 56 | 69A| — 3 1.3 — 77

3 105 | 61 1.0 8 1.9 2.2 93 | FEEEH 2V OHAERA H O

4 45 | 62A] 1.4 6 1.7 — | 100

3 60 | 61 2.0 8 4.0 5.1 95 | P. glauca: *=ET g:v{)g;;:y\ e LT

4 20 | 62A] 1.4 6 1.9 — | 100 o)ﬂg{z]gaiﬁggmﬁ;] CHRB L T T

3 140 | 61 2.1 8 4.2 5.6 90

4 41 | 62A| 2.1 6 2.7 — | 100

4 9| 62A| 1.6 6 2.2 — | 100

3 60 | 61 1.2 8 3.0, 3.1 92

4 | 2141 ] 65A] 1.6 7 | 2.5 — | 95| #@E, AERTI0EHOFE R,

3 88 | 61 1.2 8 2.6 2.9 | 100

4 99 | 65A| 1.3 7 2.1 — 96

3 99 | 61 1.2 8 2.6 | 3.6 | 100 | FHOFITEFHMBELZZ TS

3 100 | 65 1.0 5% 1 1.0 — 89 | P. jezoensis v. hondoensis: H=E-33% .

3 100 | 65 0.9 5% | 0.9 — 67

3 116 | 65 0.9 5% | 0.9 — 90 | P. koyamae: BEHPRBIF AR LR LD, B
BFEHLTHW 5.

4 10| 62A] 1.6 6 1.9 — | 100

3 108 | 61 0.9 8 3.6 | 4.2 | 100 | P. mariana: FORRFER B # L, £LELRIFCE

4 23 | 62A] 2.1 6 2.5 — | 100 Ak&t%@ﬂﬂ'@iﬁ%ﬁﬁf&)é Hirb
WSR3 &, TEAE 8 4F H 121 509 LI oo ARz

3 105 | 61 1.8 8 3.5 | 3.8 | 100 FHIELTWS, fﬁjggj\{hj;ﬂfﬁjgljjb<h5

4 37 | 62A| 2.0 6 2.3 — | 100

4 145 | 65A| 1.5 7 2.4 — 82

3 55| 61 0.8 8 1.7 1 1.6 1 100

3 98 | 61 1.2 8 2.4 2.7 93 | [1003] THIEE O BER A EIC Feib ko g &

4 15| 62A 1.6 6 1.9 — | 100 HTTRHIIC =YX RY ST AL DELD 5.

2 96 | 69A] — | 4 | 0.9 — 81

3 33| 61 0.7 8 1.8 1.4 61 | P. rubens: ATFHEBMEN. HHELTWB LD
Hihnirl, ZBERE.

4 145 | 65A| 0.7 7 1.3 — 67

3 32| 59 1.3 | 10 | 3.5 4.6 | 94| P. sitchensis: F&E_FIzHBlbiu 54y h3EiEFE
EE S, SRR VEImARDRIALR L.

3 60 | 61 — 8 1.3 — 90 v‘?#fﬁ%’%’rﬁ?ﬁ Wiz IMD& Bbis.

4 36 | 62A] 1.3 6 1.5 100 | S-35 o hofEfE L O KAWL Bbh 3
%@%@:Lo TWhA.

3 129 | 61 — 8 1.2 — 91

4 29 | 62A] 1.2 6 1.2 — | 100
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127

128

248
249

250

391

126
863

864

865

866

245
867
246
243
244
253
868
143
423

530
532
876
60
869
1216

i

Species

i3 H

Locality

38 #t #)
[Sender]

T 2§ (Abies)
A. alba

4

1

"

"

144

1"

17

A. balsamcea

A. concolor

A. densa

A. fraserii

A. grandis
1%

A. holophylla
"

A. homolepis

14

"

A. mariesii
"

A. nordmanniana
7

1

Denmark (Dr. S¢EGAARD X 1)

. Herrenalb, Nordschwarzwald, Germany

Badenweiler, Sudschwarzwald, Germany

i Germany

| Schwarzwald, Germany

Bayerischer Wald, Germany

Poland

A (cult.)
Wisconsin Univ., U.S.A,

Renous, Northumberland County, New

Brunsw1ck Canada, 46°51’N, 65°57/W, 61m

Restigouche County, " "
47°36’N, 66°15’W, 294m

Sunbury County, " 7
46°59’N, 66°21’W 61lm

Green River, " "

AT4YN, 68°14’'W, 348m
Rocky Mountains,{U.S. A.

Bhareng, Sikkim, 27°11/N, 88“(6’E, 2700m

Virginia, U.S.A.
Washington, U.S.A.
California, U.S.A.

wE AEGE  REEERRY: (Korea)
"
HE - KEN BIGEEMN, 1200m

3 mAEEAME

3

/" "
Loly6sogaard, Denmark
FAFXHRE 7r7wiv—nNAF—K

I\Jl/%ﬁ', U.S.S.R., 1000m
U.S.S.R

S ARIATEE, 35°23/N, 138°33/E, 1300m
E . =INLER B, 40°40°N, 140°50°E, 950m
1000m

[B. LINDQUIST]

[W. LANGNER]

L " ]
[T, Sl

L n 1

c » 1
B

[Wisconsin Univ. ]

[H.G. MACGILLIVRAY ]

L " i
r /" 1
L L ]
[, ]
[K.C. PRADHAN]
[+, Zdl]
L » ]
L » ]
[%EE]
Lo»n ]
[HEARFRAH]
IR BT

[HRRFRA ]

(FHR FiE]
L % ]
[B. LinpQuisT]
CeRR =g ]
UhatbimE 8]
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] # 54EH oA R £ F R OB
77777 Ij J%@Qg = At the time of investigation
5ye:.ars’ @ﬁb ¥ ﬁfﬁ TS A R 2 D
lte i No. height T DBH ‘Survwal[ Notes
m m cm %
3 11 61 0.9 8 1.8 - 85 | A. alba: [1003] Tix, FEE L0k EASERE
o0, MEEESHESL TS, AT
3 105 | 61 0.8 8 1.6 — 98 kﬁ+§£ﬁ>ﬁ@<fébf7‘mﬁm>@ L7gvy,
4 23 | 62A0 1.2 6 | 1.5 o1 EEMIEOERIE D k@;}%ﬂﬁ@%@ R
| 0)@{?&%}%@'&‘%%%5{;1,11/\6 FleInb
3 105 | 61 | 0.9 8 1.7 — | 100 WEOLPICEBEELE I TN S L L,
4 49 | 62A! 1.1 6 1.3 1.3 90 [1004] CToOWEZ =L L VIEMTH 5.
3 63 | 61 0.7 8 1.6 98
3 105 | 61 0.8 8 1.7 — 95
4 25 | 62A| 1.0 6 1.3 100
3 105 | 61 0.7 8 1.4 100
4 9| 62A| 1.0 6 1.3 — | 100
3 42| 61 0.6 8 1.8 — 86
4 45 | 62A| 1.2 6 1.6 — 9
4 22 | 62A| 1.4 6 1.7 | 100 | A. balsamea: & 3 BohTHELEIENRTNZY
: Wb b FITEE D < , EELVRBHFTHS.
2 416 | 66A| 1.7 6 2.1 — | 10C | {4 Tﬁjfﬁkaéﬁi»bfwé
b
2 | 458 | 66A| 1.6| 6 | 2.0 ] — 93
2 231 1 66A| 1.3 6 1.6 — 85
2 299 | 66Al 1.5 6 1.9 - 85
3 42! 61 | 1.1 8 | 2.5 3.4 86
2 | 246 | 66A 0.5 6 | 0.6 — | 47 | HBFTOTLR, BFE - BHECLVERERZ V.
4 10| 62A) 1.1 6 1.3 — | 100 | BRSRMRAE LREN D TS5, v
4 10| 62A] 0.9 6 1.2 — 80 | A. grandis: @2&—;—5&;},#7@ g@ﬁ;,ﬁ@gb
~r Hih & 4
4 46 | 62A1 0.9 6 1.1 — 87
4 171 62A 0.8 6 | 1.0 — 30| A holophylla: EFDOE N THIED K LIS
‘ $ TRBEFREEILTY S,
2 250 | 66A| 0.7 6 0.9 — 43
3 105 61 1.4 8 3.1 4.0 90| A. homolepis: & I JFOPTEEEE N E N O
T, BEEOMLBIT DRV, EIC X Y EAHTE
3 120 | 64 0.9 5 0.9 — 90 FHICHERE 5T 53, ﬂﬁbktfbb:ﬁzﬁﬂ:/ptﬁ
3 189 | 65 1.4 5% 1.4 —| 100 < éj%f@!{m )&;7 (72 ks, ﬁ rma (XEEP
IR L7 , .
3 140 | 64 0.8 5 0.8 — 88 -
3 80 | 64 0.5 5 0.5 — 63 | BEEREENIIA S 22 TRV, OV L DA
Zn. AERR.
2 299 | 66A| 0.4 6 0.5 — 63
4 6| 62A] 1.0 6 1.3 — 33 | IR 2 K.
2 348 | 66A| 0.9 6 1.0 -— | 100
2 130 70A| — | — — — —
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S5
S-no.

1 i

Species

PE Hi (32 # #)
Locality [Sender]

700
797
800
606
607
719
873
875

265
266

267

268

269

749
750
751

752

753
1489
1490
1491

62
129

262
263
264

A. sachalinensis
"
"
"
A. veitchii
"
7
7
"

[N
(Pseudotsuga)

. P. menziesti

1

"

1
"

"

"

"

"
BT =g (Larix)
L. decidua

"

"
1

1

HEHNEE

HEMPNED &R 76d (cult.)
Jeimis - LmET RAA ()
TR &R 76d Cr»)

£ - BIEARREHE [EirR BHE]
BE - BRAORIRIL, 2400m [HRORERA ]
WL - Ehlr RFE#ER LG, 1850m DILFL AR

" AR LI, 1700m L % ]

" B E, 1400~1700m L " 1
Colorado, U.S.A. CE- F0]
Germany (cult.) r " ]
British Columbia, Canada r " ]
Germany (cult.) L " ]
Washington, U.S.A. L " 1

Isadore Canyon, B.C., Canada, 49°31’N, 115°45’W [D. C. PRIDEAUX]]

Passmore, 7 v 49°30’N, 117°30’W, 480m [ " ]
Between Cranbrook and Wycliffe, » no L " ]
49°37’N, 115°50’'W, 1000m
Elk Nursery Reserve, " n [ " ]
49°37’N, 115°50/W, 900m
Loon Lake, »~ »  51°02/N, 121°25/W, 1000m [ " ]
British Columbia B 22-1.5, Canada, 450m k¥ 5 KK (#56) ]
Washington 71-2.0, U.S.A., 600m L " ]
” 75-1.0, U.S.A., 300m r "o ]
Rorkop, Denmark [B. LiNpQuIsT]
H¢rsholm, Denmark [C. SYLACH-LARSEN]
Baden, Germany (£, FEl]
" L ” ]

Bayern, Germany r " i
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. 54 H - O N
Planting gt 'E’ At the time of investigation -
TP | A% HEFE byears | dEf | Ml WRNEAETER % ) {1
Site | No. | Year | heightl Age | T.H. | DBH Survival Notes
m m cm %
3 105 | 61 1.6 8 3.5 4.5 20
2 115 . 65A 2.1 7 3.5 3.7 96
2 191 | 66A| 1.6 6 2.1 — 73
2 190 | 66A| 1.6 6 2.2 — 96
3 80| 64 | 1.4| 5 | 1.4 — | 90| A veitchii: BEEABNOT, WHEOGR LD
ml, BERERTRLTNS. ERMOALR
2 345 | 65A 1.2 7 2.1 2.0 100 FERFE L.
2 345 | 65A| 1.9 7 3.1| 3.4 94
2 335 | 66A| 1.2 6 1.5 — 90
2 282 | 66A| 1.2 6 1.6 — 91
4 89 | 62A| 2.3 6 3.0 — | 100 | P. menziesii: FHET RIcBlbil D350 S H AR
%%5w%ﬁm&é%®ﬁ§w *@mﬁis
3 47 | 61 1.0 8 2.1 — | 100 267 § 1%},&*@»%;»\&9? FAZENRE L FE
4 75 62A] 1.7 6 2.1 92 DECFRBZELREL TS, BB I THT Z
Pseudotsuga japonica W ZEHPICHEIZ L VIE
3 105 | 61 0.9 8 2.1 - 95 WLz,
4 63| 62A| 0.8 6 1.0 — 85
3 105 | 61 0.9 8 2.2 — 86
4 71 | 62A| 1.3 6 1.7 92
3 42 | 61 0.9 8 2.2 86
4 24 | 62A] 1.6 6 2.0 — 80
2 115 | 65A 1.2 5 1.2 — 64 | S-749~753: PEHMEIDOARENF L.
2 115 | 65A] 2.2 5 2.2 — | 100
2 1151 65A| 1.3 5 1.3 — 91
2 115 | 65A| 1.5 5 1.5 — 91
2 115 | 65A| 1.6 5 1.6 — | 100
3 694 | 69 - — — — —
3 500 | 69 — — — — —
3 500 | 69 — — — — —
4 79 | 58A] — | 10 5.1 6.8 44 | L. decidna: FetbiRic I - CRIE OZEIR R E V.
S-62: FA 1% 1969 EF%PCG‘E*EW TREAR 21 AR
4 1841 58A — | 10 | 7.4 8.4 | 59| FAH L1969 AR SeRLIRBGEAR 2L AR, [1003]
3 200 | 59 — | — - — — | DT TR (1965 ).
4 181 | 58A| — 1 10 7.9 | 8.4 32 | PHAAL 1969 43R I SRR EAR 20 AtRER.
3 200 | &9 - - — — — | SR O R (1965 F).
4 155 | 58A — | 10 | 6.0| 6.7 | 42 | AL 1969 FEFICSERRIHEA 28 AfRER.
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S-&F& 1t i H [ Bt &l
S-no. Species Locality [Sender]
| _
63 ‘ L. eurolepis Denmark [B. LiNDQUIST]
130 " H¢rsholm, Denmark [C. SYLACH-LARSEN]]
601 | L. gmelinii = B (LA B Y ]
1574 . L. gmelinii AR (cult.) V=78 xXV-310
1576 L. gmelini v. coreanal 1 ( n ) VI8XV-507
X L. leptolepis.
1577 " : " ( ) V-78xV-307
— | L. gmelinii o)
V. japonica
1460 " JeipE - M B poniR #aEl
1515 1" EHEHA (cult. ) V-300x V-298
1516 . gmelinii v. japonica " ( 7 ) V-300xV-58
X L. leptolepis,
1498 1 " (o) RENHERR (JZlik L D)
1521 I " ( 7 ) V-90xV-58
1644 " o Con ) RERMERE (ORI )
L. gmelinii " Cm)
v. olgensis
895 1 E BT /g (China) Crufiy AL aCERMEEEDT]
— | 1. gmetinid R (cult)
V. princ.-ruppr.
132 | L. laricina Bancroft, Canada [M. HoLsT]
i
261 ” ‘ North of Madison, Wisconsin, U.S.A. [R. HiTT]
294 | L. leplolepis Eﬁzo FACEAD  AREEAAR, 360N, 137°43E, (LB AT S ]
S R i 21 b [ " ]
131 L. occidentalis Nersoh, British Columbia, Canada [W.A. PORTER]
600 1" Flathead, Montana, U.S.A., 48°12/N, 113°43’W, [A. RoE]
316 | . sibirica Krl‘fs(i?(gzarsm], Saralin, Siirinsko, U.S.S.R. [L. KARKI]
36273 1" Listrenniza, Sibirskaja, U.S.S.R. [P.D NIKITIN]
g (Betula)
414 | B. davurica JbiffiE - ABIE ChiER  ApE]
414 1 H O OhATE [FHRm GAmE]
295 | B. ermanii ALdEE « EN LAk [+, ]
297 " # & VHEL Lo 1
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oM A F R OB

PlantingA %@E A; the time of investigation.
*fj? ‘ 2&%& R |5 years’ ‘ it M‘ LT L (ER ks D it
Site Year | height Age T.H. | DBH Survival Notes
m m cm %
4 73| 58A| — | — — | — | | s 1969 T 5‘57}.!;;%7%5(52*32&&%& (R
BRI S 5 D THBORPEE 72)
4 137 | 58A — | 10 9.5 9.4 91 | AENRRL, HiEHE. iﬁro%&%/}fm\
3 305 | 64 — 6% | 6.0 7.8 80 | L. gmelinii » L TCAF LA, L. leptolepis @
ro5ThB.
2 84 | 69 — 4 2.3 — 81 | $-1574, 1576, 1577: [E4EEAR O MO KERH T,
ARG I & BRIENR S DS, = o Tk
2 210 | 69 — 4 3.7 — 82 TERMTE .
2 | 211 69 — 4 3.5 — 86
4 172 | 58A 10 6.2 | 5.7 65
3 200 | 59 — 1 10 7.0 6.6 93
2 240 | 68 2.3 5 2.3 - 95
2 130 | 69 - 4 2.1 — 92
2 492 | 69 — 4 3.3 — | 100
3 160 | 70 — — _ — e
3 107 | 70 - — — — _
3 154 | 70 S p— — — .
2 122 | 69 R — — .
3 47 | 70 — — _ .
4 156 | 58 10 8.2 7.7 ¢8 | L. leptolepis » DRLHFR L T SN B,
3 50 | 61 — 9% | 7.4 |11.0 75
3 | 250 64 | 3.0| 6%| 3.5 4.0 56 | 19684EHH X W EFET O HHAY - ﬂﬂffé.{“%:ob‘
FERREARSZ TV D. B
4 160 | 588A] — 10 | 9.2| 7.9 77 | L. leptolepis a@f%%fik%iéhé
3 200 | 59 10 |10.5] 6.6 100
4 178 | 58A 10 7.4 7.7 o1 | L. laricina: $hiEWsX v & B {3 L
3 | 120, 59 - - S0 I D AT, S-132 [1004] 2144k (1969%) .
‘ [1003] D43 1X Jetbss o 7o O {%ERBER] (1965F).
4 104 | 58A - 10 7.4 7.2 74 | R 1969 I 5‘5#&;{”%{27&62&&&
4 161 | 58A, -—| 10 | 8.1 7.9 63
3 | 4400 @ 59 - — — — — L, dmEoMATERE 165(1) (1972) 2.
4 81! s8A|] — i 10 3.5 3.0 19 | £EBZ L, BERERY.
3 20 | 63 1.8 7% 2.5 1.9 73 | Hefh o JRALIRIC X BEEEARIIE .
4 32 62 — | 7 | 3.2 2.9| 78| L. sibirica: (ﬁ@*}k?ﬂmm@k;ﬁzi&f im*h”b%
, NEAER I ﬁg/\ ;%?ii%@\gm [1004] iz
3 147 = 63 1.7 7% | 2.4 | 2.4 22 Wi S ALTY
S-367~373 13 1968 4£61 & Y FHE T O A Bk
< JRAERZ O, = - MRRR S TN S,
3 105 | 61 — 1| 8 | 5.2 4.8 95 | g Y KE L, ZXITRDLOBRE.
3 168 | 61 — 8 6.6 | 7.6 81 "
3 1 200 59 — 1 10 | 7.2] 6.1 95 | EpPMWE. I T0% DEKZTHAZIITR S,
3 30 | 59 — | 10 | 5.3 4.1 100 | EIFHIEEL D 5~6 KizHELTWS.
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S-F 5 \ 1 s 4 H (g # &1

S-no i Species Locality [Sender]
— | B. ermanii biEiE - & Bl
744 " W e ERil RERILE, 2200m [ILALE ARt
745 " " #ivpig, 2400m r " 1
747 % B OE - KEEFT BKEEM, 1750m CHRRRRACTE ]
420 | B. grossa " L " ]
134 | B. lenta Denmark [B. LINDQUIST |
257 " Pennsylvania, U.S.A. [T, ZBill
1347 | B. lutea Sweden [B. LiNDQUIST]
397 " New Brunswick, Canada, 47°39’N, 68°21W’, [M. HovrsT]
398 " Pe‘g(\);v?wa, Canada, 45°57/N, 77°27'W, L " ]

i 150~180m
296 | B. maximowicziana | AL¥RE < /ML LTI [EF, Fild
- " TR A
258 | B. nigra La Crescent, Minnesota, U.S.A. [S. PAULEY]
347 | B. papyrifera Minnesota, U.S.A. L " 1
348 " St. George, New Foundland, Canada, [M. HowLst]
48°23’N, 58°25'W, 45~60m
349 " Prince Edward Island, Canada, 46°15’N, [ 1" ]
63°05'W, 23m
395 " Petawawa, Canada [ i 1
251 = B. pendula Punkaharju, Finland, 61°47/N, 29°18’E, 85m [L. KARKI]
252 ” Keuruu, Liukko, Finland, 62°09’N, 24°46’E, L n ]
254 1" Gelrzxgglny [(ET, Fild
255 " " L " 1
742 ” Nord- u. Westdtsch. Bergland, Germany [E. ROHMEDER]
743 " S. Germany CHATEDT]
— | B. platyphylla BRI 2
256 B.v'pgngloi%lcz{fz Pennsylvania, U.S.A. [FEH, ]
739 | B. pubescens Nord- u. Westdtsch. Bergland, Germany [E. ROHMEDER]
740 " S. Germany [ " ]
741 n ” 300~600m CEARTER]
298 | B. schmidtii BT AR [(EF, BTl
~v ) xJE (Alnus)

877 | A. cordata Lucania, Potenza, S. Italy, 40°10/N, 900m [G. PiccaroLO]
878 " ” " 39°55’N, 700m L " ]
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yitch o # 545 H oA R £ F RO
Planting B At the time of investigation
BT | A | BB byears | 4EMG | Bl Mmil A4 fEER . D
Sife | No. | Year | height{ Age | T.H. DBH |Survival Notes
m m cm 2]
3 50 | 59 — ] 10 5.6 | 6.5 90 | HRITHIEE XV 5~6 AKiz4lE L T 5.
3 189 | 63 2.2 6 2.8 1.5 90 M X b 3~5 KizHMEL TV 5,
3 189 63 2.4 6 3.1| 2.0 95 ”
3 180 | 63 1.7 6 2.4 1.2 88 ”
3 42 | 61 —_ — — — 0 | YHk.
3 60 | 59 — 1 10 49| 5.6 50 | BFRENRKE .
3 220 | 59 — | 10 | 6.7] 6.3 10 | BFREH.
3 60 | 59 — | 10 | 5.0! 5.2 100 | HEHAENCRY OBRERD - 7.
3 70 | 61 — | - — = 0 | BPIREIC X Y JHI.
3 168 | 61 — — — | — 95 HERECIVHRLOBEPFERICRS TN,
3 40 | 59 — | 10 6.9 9.9 73 | Epeoph 5.
3 50 | 59 — | 10 7.4 9.1 80 | ¥ v K.
3 60 | 59 — 1 10 | 6.5| 6.1} 100  BpiZHIEEL D 5~6 AL TS,
3 | 400 | 60 — | 10%| 8.1| 4.0| 85 EODEHE.
3 100 | 60 — | 10%| 4.5 3.8 95 | D XIT 72 B b DL,
3 100 | 60 — | 10%| 7.4 6.8| 95| BOLWHE. FREKRL.
3 171 | 61 — 8 4.5 4.7 83 *ﬁ%gw} T/ ) OB TRERD - o ipoeph 5.
Kibigo,
3 220 | 59 — | 10 6.2 5.8 | 100 | mpoofhs. #igoslic Z SRMMBERLN T
w3 (curly form).
3 220 | 59 — 10 7.2 | 6.0| 100 | @A (plus stand).
3 220 | 59 — | 10 | 11.3| 8.5| 100 | S-254, 255, 742, 743 |3 1968 4F 10 AN EE
7b>j<-3 <y \_a‘bkl Vo b K. B - EIERX
3 220 | 59 ~~| 10 | 10.8 | 11.0| 100 BN, B BRIADORESTEE H 1T .
3 165 | 63 — 6 6.8 5.7 | 100
3 168 | 63 — 6 6.3 6.6 76 | BROBE D K. FEERAL .
3 50 | 59 — | 10 1 10.5|10.8| 90 | HpIEE.
3 220 | 59 — 1 10 7.0 6.2 74 | o) K. BOZXZh B L 0REN. FEO
b (R By N
3 189 | 63 — 6 5.3 | 4.8 | 100 | B. pubescens: 1968 4£ 10 )EJ I'F/ET_J(D BERKEL,
Zhizk vEodh bk, %ﬁﬁn&v\ﬁ_&b,
3 180 | 63 — | 6 | 6.0| 5.2| 100| MR DARDFTEER 5 TR, EoROME
ICER.
3 130 | 63 — 6 6.7 5.6 100
3 50 | 59 — | 10 4.7 | 4.1 10 | BAEE 6 A,
4 48 | 64 2.3 5 2.8 — 81 | A. cordata: FEE FicHbh A4S EeERER
5 ERMD HiAB 2 L. TR OE SN ERIC 2
4 48 | 64 2.0 5 2.0 —_— 50 5.
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-4 Sk ORE L

S-&E& 18 i E He [t ]
S-no. Species Locality [Sender]
729 | A. glutinosa Sorberget, Skane, S. Sweden [B. LiNnDQuUIST]
730 "o Goteborg, Sweden L " ]
731 " Forstamt Uetze, Niederdeutsh. Tiefland, [E. ROHMEDER]
Germany
732 " Savo, Hirvensalmi, Finland, 61°40’N, 26°50/E [L. KARKI]
733 " Rhein-Main-Gebiet, Germany [FEAERT]
1074 | A. hirsuta WEMNANE &
724’ | A. japonica "
890 | A. matsumurae ILEL « AR A, 1500m DL ZL EbkE]
1077 | A. microphylla TR - BOM ET K CE-F B g 37T ]
889 | A. rhombifolia sz%erce, Idaho, U.S.A., 46°30’N, 116°33%W, [R.T. BINGHAM]
m
1141 | A. glutinosa Pollen source: Idaho, U.S.A. L " ]
X A. rhombifolia
721 | A. rubra Bonner, Idaho, U.S.A., 48°18'N, 116°16/W, L " 1
1020m
879 ” " 48°18/N, 116°19’W, 810m L " ]
880 " " " L " ]
881 " " " L " ]
883 " n 48°20’N, 116°14’W, 1200m L " ]
884 " " ” L " ]
894 | A. sibirica WE KRR (Korea) [#EE]
993 | A. hirsula_ 1w WE REREEEEHAEN Kore) [ 7 ]
726 A.Xs;;lz.uzzmm Shlc)gzlloone, Idaho, U.S.A., 47°27’N, 115°43W, [B.T. BINGHAM]
m
885 " Clearwater, 7  46°45/N, 115°04’W, 1050m [ " ]
836 7 Bonner, n  48°23N, 116°14'W, 1740m [ " ]
887 " Shoshone, o 47°28/N, 115°43'W, 1320m [ " 1
888 " Clearwater, »  46°30’N, 115°41’W, 1350m [ " ]
723 | A. tenuifolia Clearwater, 46°38'N, 115°25’'W, 720m [ " 1
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i 3 5EH oA o A F R OJE
Planting oo At the time of investigation
%Fﬁ S EF‘ 5years  AFln | BliE 0 ”E”%‘Ef%m z 2}
Site | No. | Year | heightl Age | T.H. DBH lSurvival Notes
m m cm %
4 45 | 64 | 7.4 5 7.4 8.1| 100 | A. glutinosa: Hisktg 5~6 fEd iz 0 £ TILIER
BRAERERRTVZOBLHEICEZ 5. FRERK
4 45| 64 | 7.8 5 | 7.8| 7.8| 86 N, o DRI - e B b
FELTW5, S-729 [T,
4 45 | 64 8.3 5 8.3 | 8.3 66 | FEIEARE.
4 45 | 64 6.5 5 6.5| 6.0 100 | EpEE. LECRED.
4 45 | 64 7.6 5 7.6 | 6.3 73 | A. glutinosa O THOB Y F LR FRAL.
4 32| 64 6.7 5 6.7 | 5.8| 100
4 28 | 64 2.8 5 2.8 2.5 92
4 48 | 64 5.5 5 5.5 | 5.5 40
4 44 | 64 6.0 5 6.0 5.7 86
4 9| 64 1.8 5 1.8 — 22 | WEE 9 O RiAs A L. B 2 A
4 93 | 64 — - — — 0| k.
4 24| 64 | 2.3 5 | 23| —| 20| A rubra: WFROEHLEER ST AR RIA
H7p L. S-721 DOIFEE O K.
4 42| 64 2.4 5 2.4 — 28 | Bk 12 A.
4 28 | 64 2.2 5 2.2 - 25 | B 7 K.
4 26 | 64 — ] - — O | TH¥.
4 26 | 64 1.9 5 1.9 - 15 | |MER 4 A&
4 26 | 64 1.9 5 1.9 — 42 | BifFgk 15 4.
4 48| 64 | 6.6 5 | 6.6 5.8| 43| pooiin. BICHEELD.
4 30 | 64 4.9 5 4.9 — | 100
4 5| ¢4 ~ _ _ — 0| A. sinuata: NTFhOER G EEE S TEHKOR
A7 L. S-726 1HIK.
4 42 | 64 1.6 5 1.6 - 61 | FRAFE 26 A,
4 5| 64 0.5 5 0.5 — 40 | AFE 2 A
4 30 | 64 1.6 5 1.6 43 | BAEE 13 4.
4 15| 64 1.5 5 1.5 — 86 | %k 13 A
4 11| 64 1.7 5 1.7 —_ 64 | THIEER T A
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Summary

The Tokyo University Forest in Hokkaido started its work of intrcducing seed
materials for test plantations or arboreta from foreign countries or other regions of this
country as early as in 1905, soon after its establishment (1898). And in a quarter of
a century from then, a number of seed lots were introduced from various regions of
North Europe and North America whose climates are rather similar to that in Hokkaido.
Most of the plants obtained from these materizls are still well growing in the arboretum
([10017 1.07 ha, established in 1931) and in the sample plantations of introduced species
([1002] 11.0 ha, planted in 1917 and afterwards), and are highly appreciated as a good
example of their silvics and as the suppliers of materials for tree breeding especially
in Hokkaido. The result of an investigation on their growth was reported in 1958%.
But it is regrettable that the provenances or exact localities of these seed lots were
off record because they were bought from nursery companies.

About 10 years after the World War II, introduction of materials wes again taken
up for the purpose of forest tree breeding from a new standpoint of introduction from
sure provenances and of hybridization between those and the natives. And for a decade
from 1955 to 1965, the University Forest received a larger number of materials from
the institutes or researchers in foreign countries, mainly U.S.A., Canada, Sweden,
Finland, Denmark and Germany, on exchange. Introduction within this period was
nearly confined to those akin to the important forest tree species native to this district
or to the species, which had been introduced formerly and showed excellent growth in
the University Forest or in other places of Hokkaido, in expectation of improvement
through crossing between them and of good silvicultural adaptation to this district.
Almost all sources are accordingly located within the range between (35 or) 40 and
70°N except only 2 or 3 species from Himalayas. So far as the circumstances permitted,
several different provenances were adopted for every species. Not a few materials were
also introduced from the subalpine zones in the central Honshfi, Japan.

The materials, when introduced, were all put in the recording system of forest tree
breeding (and silviculture)” which was newly started in the University Forest around
1963, in order to keep exact records about various steps of the treatment of such a large
number of materials after their introduction.

When seed materials were introduced, most of the seedlings raised from them were
planted out in various kinds of experimental areas according to the purpose of researches.
And at the same time, fixed numbers of seedlings for every seed lot were planted out
in the special plantation areas (so-called breeding arboreta) for reservation of families.
There are two breeding arboreta, one at Higashiyama [1003] and the other at Onkozawa
[1004] in the University Forest; and these are somewhat different from each other in
the temperature in winter and other site conditions. And therefore 100 or 200 seedlings
for each seed lot or family, or as many as available when the demands from the experi-
mental areas were hardly satisfied, were planted in one or each of these two arboreta
in consideration of the growth character of each species or its provenznces. Planting
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out was started in 1958, and by 1965 both arboreta were almost fully planted with
seedlings. After then, the seedlings of a certain number of {amilies were planted out
into the open areas of the sample plantations [1002]. Numbers of the species and seed
lots planted are shown in Table 1.

Those planted earliest are already over 10 years old, some growing up quite well,
while other becoming extinct within these years by various reasons. They have come
to show their own specific growth habit (specific to each of the species or their pro-
venances), and consequently to play important parts in various scopes of researches on
northern tree species as did those in the older sample plantations or arboretum. There-
fore it appeared to be necessary and valuable to put the growth in their young stage
on record. On the other hand, the time of first thinning or prunning was also approach-
ing for them. By these reasons, in October 1968, a series of investigations were carried
out on the materials planted by 1965.

From these investigations and from the comparison between the results of these
and of the older sample plantations or arboretum, interesting informations have been
obtained, some of which are shortly summarized as under.

(i) Among the species introduced from North America, as is known from older
examples, those indigenous to the Pacific coast and its inland regions are more or less
injured by frosts on their parts exposed above the snows in usual winter (red-browning
of leaves or damages on twigs or stems) and obviously lack adaptability at least to this
district of Hokkaido: Pseudotsuga menziesii, Picea sitchensis, Abies grandis, Pinus
monticola, Alnus rubra, A. sinuata and others. (Within this group, the species or pro-
venances from the inland regions seem to be somewhat hardier than those from the
coastal regions.)

On the other hand, those from the North-East or the Atlantic coast show vigorous
growth, and consequently their adaptability must be appreciably high: Pinus strobus,
P. banksiana, Abies balsamea, Picea mariana, P. glauca and others.

(i) Picea mariana and Pinus banksiana among the latter group, and Larix laricina
introduced from the same region come into flower (with considerable ratio of female)
at comparatively earlier stage.

(ili) Picea abies, Pinus sylvestris, Betula pendula, Alnus glutinosa etc. introduced
from North Europe generally grow well.

(iv) Pinus griffithii from a locality (alt. ca. 3,000 m) in Sikkim has no hope to grow
up to appreciable size by reason of its low hardiness. Abies densa, Larix griffithii and
grafted plants of Picea smithiana, from the same district, are in the similar state.

(v) Larix gmelinii var. olgensis (from Hsiaohsingan Ling, North-East District, China)
and L. sibirica (from Krasnojarskij, U.S.S.R.) also show high mortality because of severe
stem canker or twig blight by Encoeliopsis laricina which affects saplings on the parts
within the snows in several winters after planting out, though these species are dis-
tributed in nearly the same latitudes as Hokkaido or a little more northern.

(vi) Among the species from the subalpine regions in Honshd, Japan, Abies veitchii
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and A. homolepis are showing favourable growth, while A. mariesii, distributed in higher
altitudes or in more northern regions than these two, show worse growth.

(vii) Generally speaking, the species from Europe and America as well as Honshii
are more severely damaged by gnawing of red-backed voles (Clethrionomys rufocanus
bedfordiae) than those native to Hokkaido, Kuriles, Saghalien and Korea.

Through comparison of the growth and healthiness for about a decade after planting
out, the introduced species are grouped into 6 classes of adaptability shown in Table 2.

Investigation and studies on these materials will be of course continued in the
future as they grow.

Outline of site conditions

[1003] Higashiyama breeding arboretum. Area: 7.73ha. Alt.: 300~350m. Topo-
graphy: gentle slopes of 5~10° to E or S. Geology: liparite lava, mainly quartz-trachyte.
Soil-type: mainly brown forest soil with medium degree of base saturation (Bm or Bp);
effective depth: 60~130cm; sandy loam at the upper part of the slope while loam or
clayey loam at the lower.

[1004] Onkozawa breeding arboretum. Area: 5.7 ha. Alt.: 230~250 m. Topography:
on the river terraces along the Sorachi. Geology: Quaternary Shimokanayama gravel
beds composed of conglomerate and shale. Soil-type: poorly developed brown forest soil
(Bw); effective depth: 50~70cm; clayey loam.

[1002] Sample plantations of introduced species. Area: 11.0ha. Alt.: 225~250 m.
Topography: gentle slope on the river terrace on the western side of [1004]. (The
details of [1002] will be reported as another paper.)

Climatic data. Table 3 shows the climatic data from 1960 to 1969 obtained from two
registered meteorological observation posts adjacent to the arboreta.

Density of plantation. In [1003] about 80% of the seedlings were planted in the density
of L5mx1.5m, and the rest 1.5mx3.0m. In [1002], all 1.8 mx1.8m, and in [1004],
all 1.8 mx2.0 m.

Protection and treatment after planting out. These arboreta were settled on the well-
managed ground which had been used as farmland or meadow, and consequently it was
rather easy to keep them under good condition. Because of the application of vole-poison
every late autumn, damage by voles has been rather small. As [1003] was surrounded
with wire-netting for the first seven years, nearly all species except Befula in it have
been well protected from gnawing of hares.

Origins and growth condition of introduced seed lots. The origin (localities and senders)
and the growth condition of every seed lot are shown in Table 4. Explanations in
detail are given to some of the items in the following. S-number: one of the consecu-
tive numbers is given to the set of seedlings obtained from a single seed lot. Locality:
the last figure shows its altitude (m), and the sender of the seed lot in brackets.
Planting site: 2=[1002], 3=[1003] and 4=[1004] (these numbers are those used in the
University Forest in Hokkaido to register or sort experimental or reserved areas). Year
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of planting: planted in spring every year, except those shown with “A” which were
planted out in the autumns.

The investigations on the seedling trees planted out by the autumn in 1965 were
carried out in October 1968, while some were measured in October 1969 (asterisked in
the table). 1 or 2 lines of young trees, that is, 20 or 40 individuals, in the central part
of each plot were measured on their DBH and height (also that at 5 years after plant-
ing out as far as possible). The final description of the growth condition and various
kinds of damages were obtained from the observations on them twice in October 1968
and June 1969. On the other hand, the seedling trees planted out in both arboreta
after 1965 and in [1002] were investigated in October 1972.

[1603] is shown by an airphotograph and a map. Other photographs show the
present appearance of some species in it, and all of them except those of different dates
were taken on Sept. 11, 1970.

The authors wish to express their gratitude to the institutes or organizations and
researchers, both foreign and Japanese, for the continuous and helpful cooperation for
introduction of materials and other tree breeding works.
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s5-288 S-149 ASyNeshilss)
S-341 Psylvestris s-23
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%
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An airpotograph and a map of [1003] (in 170)
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