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*x—1 FEFEXOHR
Table1 Outline of the quadrats

iR

Quadrat (5613) (5614)
% /N BE 584 yoe
Compartment
B &m)
Altitude 390 380
75. m SE SE
Direction
& # O
Inclination 16 24
- §
& = Hi* Number e 170
B
efore the typhoon 7 & () 80,31 -
Volume
¥ b4
B E E (%) Number 54 65
Ratio of wind damage # OB ()
41 63
Volume

. ok /MEAREZME L L, 0.25ha 4D DfE,
N.B. * : Values for trees of diameter larger than 5.1 cm in the area of 0.25 ha.

(5614) 13AER) | FREIO/NRICE LRIk LERE S #HE Q5MIEC/D kizzneh
MEBLTLD, IR b EvYy=~v FBEEOEBNICH Y, HRITEY <A VY PEEL
Twd, "

FHHROFEST 2 — 2SI EERCEL, ERFREEMTONTELLIST, 1958
EQRRMAELEE AL BBLR'™, 584AE a /NEIZ1962, 683 & V79I, 2543k
C NFRIR1962, 71 & IVTHEIC 2 M ENHMBEEIC L T13~16% DREFTHR T 5,

I1—2 BWEFE

I—-2—1 BARAE

FE Lo TROBY BEEDOKAESITES 7 T AT ET oM, BE0.3~1.0m Db DEFE
#1,% 51.0m LI ET DBH #35.0emEUF D b 0% #EMIT & L CKFIL, Bic € nllkid, DBH
iz X 5T DBH5.1~25.0cm : /MEA, 25.1~39.0cm : EK, 39.lemPl b 1 REARD 3BFE &
L7z,

&FHRE L7 0% Eic25@O/NKE (10m X 10m) 4317, S$HFEMHSLE, LEERH /N
ﬁKuL@MWKowme@éwmbtoiﬁ*momfﬁ%ﬁﬁ%%%ﬂbtﬁ,m%*



65

COVTiE, EELEROKR AERNERETR? S 7 — 5 2187, LERORBHIT/IX
BRI E ORBERZ 2o BiZ, AUENOBLEMEIC 1 m DA BESE : 8EF DL
D, ZOHDEE0.3m U T D8t « LEBHE DAL E T,

NSORBBEREL L TRAEREDINAET BiziTbilz, £, ABEEMOMER CIkkE
b 2wIBIENA»SRE LA TOLEMIC L 72 512 & 2 BRERDEAB A% 2 i
DT, EMZ L 2EEROBEH ORI S TEERZIR Y F/EL 72, ;

2B, MREAHXIZ, BEALER2Z20: MEL, SBOBBEEL - LichoT
w3,

[—2—=2 7AYY¥A4 L (AIEER) OFHEITLS b YOREHH

BREKE» 5K 1 4 A%ROIBLIELA 5~ 7 Hiz, IMERUED b FeYiconT, (5613)
TIRBREARICMEE, LFEARSTHEEDOTINER, (5614) TIZAEAISM@E, EEATHEKD 112
fEtED 5 1 KT ORE30~40mD B ERK £ 2, SEHEICYRE & 72 =B 1% < AEA 2
B> TR DREERD S bREIRIR b L 2 o7z, £, (5614) D4TEA 6 {EkIL
ﬁTEﬁ%<Taﬂﬁmﬁ$ﬂ%Tbottb,%Eﬁ%m6%%énko:n%%<t,ﬁ
AMRES PPV EZDIB LA LSABERNRCZ oW 5,

L 7B BAKE RN EABRBIBE XS T, ) CEBRD, 241774
VYA LGHR & SRR S T, B I —200CIleBAREETR L, 198261 B 5 2
RiZp B Tfi o RBRWEKERIC X 57 4 VA4 AL 720 —T5, BE 319814104,
LIADHEMR TR E T 0~ 5°COERTHREL 72,

TAVTA LGHCIE, GO 2 4 (1980EHBE) HOOSHEEH VT, SHFHEIR
TASATVEEEL T2 —RITAPESKEIEIC L 7208, HEOBROTTRELSHT
BoTRHOVEG TH VBRBEROHBURE L TV B8~ F 35— ¥ 5 MRt e Uiz,
IN=F XV —EORAITIE Exvo? DFEE—BREL TH Gz, 74 VHFA 2eoxy ¥ OH
EBIRENCHEL TITR o T2 BN (BRKBIEBROKE, RE 2Ly M 2385 &0 abfe
RONDZN—FF YT —C e TAVFA L NV RRO~3ELDEL, ZOERLELDT,
WL RN L L,

TAVFA L e N FOUZERBRICETOTHAERAD b K<V EEEOLGECES 5
Bl DUBOESEIZ, Sakal & Mivazak™®iZ % & WR—EE DA/ £ - TERbLz, T2
b5, F=BBONILOFALELHEVCESVSE Y, 28, SEHOMITE, BEOE
HEDHLVIEIEREDECICIINY FOBIRIERET, NV FOEEDAEMEE L,

HEBROMER, 1981F10AhaH» s 1IATAC» I TEMI N2, SEEE b 2 F4
REOHEDOH» 5102 BIEACHIEL, ZhZhOES LB HIELHEDLERD 72,
Chid, RRNERLFRAMEROFRERUEREL, RROEEEHIDZ1HTH S,



66

hBARFETIE, REAKBEOKIBIC L > TREEBNWOERE L2 RAMIERICETA L7228,
IR E > THEHREBIR LKA LOBFRICOVLT ORI R SN,

1—2—3 BASHROBEEMICLIZ74 YY1 LOELIDNTORE

FIETRARE 51, PV ORRATARKSERES L0}, AEERNL » 2T
PETHD, HoT, TOMCEHERORIEREDT 4 VT4 b+ 58 — VBB E T
BEML DD, TOREREILTBLEND D,

72T, HMERBSILBEXHBNOELREM b P VERR @R, 2054£) 035,
N—I58 L UN—2602 70— 586 54— b 2R, 198249 BIz 7V F—YDE3|I
FoTABRIZZRZUREIL 34, {FE3AOBEEREARE D o £LT, IOHH X
nEnLER, AEBH, nEgl, 2, 3, 4, 5, 6L T TEMEOHIEHERMD
BRI EITR > 7, ,

SehE, FEEGEH IR Y WICEHLU1982E118 ~128 D BLKEIEREM £ T—20°CTHWER
BIELTz. 74V FA AR ST Ny FEEDH KRR TR 7B TH 2,

I R EE

M—2, 312, MAHKAOHREEOSESR /MR LD LER O 2EROME 2,
&R, AEAS X UCEMBERISITREL, -2z s0fER, 77 AR0FEE
R U7z, SIEBOME [ L EEMOMEILIC OV T, L CEMFEEROXF2IToTwR
v, SHEMORE 1 Ik dE VBBSROSWRP T,

BERER> SUBALLEEZERRUTOEY TH 5,

I—1 AEO0BRLFrEE

HEMATIHEER CAERORELFETHL, BRI LOROMSPHMEHEE L,
zhickst, B—10RT &5 CAFEAVR 22— HTOREIRERD 2 IIFERD
BicksbnLBEbhd,

FABRATY, EAEFACEND S VT TV EERNS (BRI, FeR—2,
3H5bbhPbEHIE, VTR BZEACHEASSHMLTEY, —RCHEVEAMNLE ST b
DEHEEIND,

F— 1B TRLEMBIC L 2 HEREHAS L, (5613)1341% T, HWEBEMDODEIC &
2heE (30~60%) 12, (5614) i363% THE (60%LAL) whieb, £, R—212L2L,
TARK L bicst - LEMEICERS E D ENR L, MBE2ERT 2 PEAULOEEICHEH
K&V,



67

(5613)
f (¢} . ) I
’ ooo osoo%o °s g, O° ° Y
000 DD . .
m O 0y o ne
® o 1 ] [
o S @ m o
O
. OO° O° a ooo a Oo
O o A A
B _g 0% o a E'AO ]
o ° OW ° Do . 0‘ [ |
OO oo o A .
(e}
° ° 9 8 0 o
&b, e &0
o ’ Co 2 ° “.
O Of
® O o 0O ) [e]
u O
S a °
| Py -
o° o O . .
& . o
©, & 'm A
(] o
n =0 O x A o A
O a [o} [ J oeo Ao“A - %éb o) Ig 4
O De[:]
o} o o » o
" le ° m
'orXe [ ] P Y
od o o (e} o]
L O e [ ] © ° 60
a m " of B
B (@] AN L = *
sl ® o 0: [ J ]
: [ ) Oo ] n [ I\ 6
.. ° =0 ’ I (m} B
] P ' ® ce m
5 | ® oo m [ O o
M—2 AEXGBOMARMNER (RERE2&)
Fig. 2 Distribution of treesin (5613) (includuding wind-damaged trees)
5 (K& X% 5 2 Size classes )
I\‘I#LB O b K</ Rbies sachalinensis olfff #§ I Sapling I

Q:.x/ 7 Picea jezoensis

( 7HT/7Y Picea glehnii

a4 F 4 Taxus cuspidata

O LR Bardwoods

FH72 Open

o:ﬁ_ Eﬁ H Sapling II
O/ & K Tree of small diameter

THekE Tree of medium or
O e AREA large diameter

:#3 K Survivor standing tree

HHF Balf solid:EHHEEA Tree damaged by logging

% solid

A EAR  wWind-damaged tree

* I BHOHA b F Uk stump with wood-rot of Abies sachalinensis
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Fig. 3 Distribution of trees in (5614) (includuding wind-damaged trees)

HERM—2 LR,
Symbols same with those in Fig. 2.

N.B.

AU E—-21&->T, AEMEBEOREELET 2 &, $tHEM, T L TH PV 3HEMI

7 AER T EATHRIO%BEER>TWE I LMD S,

WEREORBITIE, MAEKEEL TEWIEIZ, RED (28.8%), EHEH (21.7), 8
#h (16.8), HBTERY (13.0), RBTiriL (12.5), iFh (7.1) Lk ->Tw3, $# « LTS
YA RBEARCHED 2%, MEOHETEDZELVLDOIREY 7 A L b LEROFIRTHIAY
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Table 2 Composition of conifers and hardwoods in the two quadrats

JF X Quadrat (5613) (5614)
RKEEI7FA TR IT MER PER REKR FERIT INER FER REKR
Size class SaplingIT Small Medium Large SaplingII Small Medium Large
i diam. diam. diam. diam. diam. diam.
Species
R 20(8+7)*  40(39+6) 7(19+1) (6) 49(13+13) 24(22+27) 3(16) 9(8)
Abies sachalinensis
V=Y 1(1+0)
Picea jezoensis
FhHIVZY (240 3(2+1) 2(1) w
Picea glehnii
4 F4 1(0+1) 9(4+0) 18(6+12) 8(3+3) 1
Taxus cuspidata
TRXFEFY 7(1) 7(11+0) 34(4)
Sorbus alnifolia
avab: Al 14(3) 5(8+1) 11(1) (3+0)
Sorbus commixta
vFF 17(10) 7(2+1) 6] 1 18(2) 2(2+1) 6y
Tilia japonica
YUY T 43(15) 1(9+0) (1 34(7) (2+4) 1
Prunus ssiori
4 Z¥HLTF 9(2) 2(1+0) 1) 2(2) 32(2) (0+1) 2(1)
Acer mono
wEF 5(3) 2(1+0) (1) 6(2) (2+0) 1
Magnolia obovata
IX+7 1(2) (0+1) 2(1) 1

Quercus mongolica
var. grosseserrata

XY I I 2 (2+1) 11(1)
Prunus maximowiczii
FrEIY 1 1 83! 1 6(1) ()

Acer palmatum
subsp. amoenum

NYFY ) 1
Kalopanax pictus

av7ss 1 3(4)
Acanthopanax senticosus

tan/Fny 16(7) 4

Phellodendron amurense
var. sachalinense
Ny =v 2 1
Ulmus davidiana :
var. japonica
xSy ar ¥ 1
Salix hultenii
var. angustifolia
A4 H N 1
Betula maximowicziana
tbav=v 1 (1+1)
Ulmus laciniata
AANRTA P a 10
Tilia maximowicziana
FyaTy 9
Magnolia kobus
var. borealis

b XA a 2
Euonymus oxyphyllus
T4 (0+1)
Ostrya japonica
IAF 4 (1+0)
Cornus controversa
E 138(49+8)  75(79+9) 7(24+1) 5(11) 254 (44+25) 38(39+40) 9(20) 13(11)
Total 195 163 32 16 323 117 29 24

B, ok SETRAETA L RER+EMBERNICHT TR, MUEDEd, (5613) TR b F=YT4AK, (5614)Tid b K764,
V"Y1, 4FA2UROHE I BED SN,

N.B. % : Numbers of survivor trees are shown in separate numerals from those of wind-damaged trees and logging-damaged
trees in brackets. Beside these, there were observed 74 Abies sachalinensis survivors of sapling I in (5613), and 64
Abies sachalinensis, one Picea jezoensis and 24 Taxus cuspidata in (5614).
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T35% (12/39), (5614) T50% (11/22) TH -7z

I—2 BAECL3HRNE

MI—2—1 #HHHE

TARRIZ BT 5 BEMBOMMEE L LB T 201, K— 4.8t LEME, 77 25
DEBAERRL 2o
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—FE LTz, REZFOMD 7 7 ADEESMIZOEASAER LI VES R,

EROEREZBENCAH S O CAEFMROFEIC L2 BRIEEER -3 R,

INERA EDOASEETIZ, (5613), (5614)k b, REROHEMOEEERARICE? -
2o, BEBRTHZOEMIRIFLALESRVD, HERSELZSSEI TV,

—%, MEIEZ TE2aD B TH~RS L, ARENTHCLEROA SISO HERKTH
2, BERICHLZOEANE» TR HIVERBREN TS, L L, IMERUEDLE
BOBD FO R apoE2 3L, BHIEDOTHRESHOHESNES OB E2EET 2
bOEFEEND, 7272 (5613) DFE, HEMHEBIBOL 2L I ENPLRIRIEETS
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M—4 BEEROHM - LEM 2 7 ABIEBIHLEK

Fig. 4 Comparison of frequncies of conifers and hardwoods in different classes before and after the
typhoon

. N.B. N: $+Z#f Conifers, L: [LZ#f Hardwoods.

£—3 BEERROS « LRRHLRDLE

Table 3 Comparison of mixture ratios of conifers and hardwoods before and after the typhoon

oM o ok NE K BOE
HR BRHE Sapling II & trees Trees of three classes
Quadrat Mixture BEH RE® EE /T BER
ratio Before After Before After
N L N L N L N L
% 170 236 92 151 138 78 63 34
Number
(5613) o (%)
. © 42 58 38 62 63 37 65 35
Ratio
B 247 246 174 205 136 34 82 18
Number
Bl % (%)
7 50 50 46 54 80 20 82 18
Ratio

¥. N.B. N : $+#4 Conifers, L .38 Hardwoods.
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BEFOMATKICHE A SN HBIIBU EOLESZ, R—207XFFvyH 51N
SVETOIETH2, 2D b D5 & L CAEMNE L, MBI EoBEEHET N
L (5613) T93%, (5614) T73%% 5D T iz, LHL, BRALEMTHEIXF5, NV F
VRUY & A Z i3 BATEREY D 0BG, REREOML Y S o ERL &,
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DEER LT, MARSHRER, 5@0NKE (B—2, 3) 551K THEIRDALR
250DDHEFRTOHEIER (I6) TE->TRLLTH S,

NAREEREAND L, MABRES /2 FoY L AEBOWTRY, RTBRNEY, A
EBROBIBTRECA%R LBTEL Y,

RFfNE, MERMED P =Y RWARR E IZRLEICHHERTL Twiz, Zhiex
LT, M, NEMAER L U~1TEO/NXKEICLH»ED S0, ki, SEdEHIs b/
BARUEDZFN LD KREL, RE « EFIHOEAERL Tz, DD, FFoVIZ/MER
PEEZNUTOZDOBBOMTIAMBRS> TS, AEABROBT 3 Z > OHHSE
DREF Y, EHOIARAFERLEDT, bRy OBRMESRENEFHNLIMET S
ik, ZZolgTco—RWLERTH S EBbhb,

FH—5aAshE L, BT tIoMTLEONAEONDS, Thbb, MAKKL
HICH T, IORE « EPIHTERARACTHZ 8, FEHEENRLZY, ZOLSLOE
TREFEROBABEL WD ML B TEBNTHS Z L EWRE> TV 5,

nB, FERK (5614) OMBERIZ/NRZIEISATHBLZoTEBY, TR MFTYOD
MR L A LA BRZ Y,

—%, LERIIHEERE L NERU EOBOMZAH/INRKEROELSZ WD 5 ik HE 0N
DBETFLHO, Linl, SEERELRS &, BB/MERD EL D REWELTLUEPEOR
WIERRLTWS, Loy, IMERMEE R, #E2EL/ KEOKTIR MY LD
ILERB DB E D,

-T, TDEIXFFIVOEFEMBOIMCEL R OH 2 RETHHL T
SOMBERERAIC L > THRECESWFDOEZKEENS &, 4D ORIBLEROES
THRY FIBTTAZ L bFRIND, FAFRALEEFEERLO—ETOINFERDOIREL X S
EDOFITH B, LrL, BERBBHENZLELICE>THZOBROKIEILES>TL 2
Lo ErBbihs,

&I LEEAN B S0 B 2RIERFAORAECL 2 &, BEGUHRTHII<
Y o RERRRATM R LB RIFICEH L T 2 ERIZKS0%TH 249, HWEMTIE, Th
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F—4 RAEFEOL R~ « REMEIRKOEE L 5H
Table 4 Distribution and density of standing saplings and trees of Saghalien fir and hardwoods before
and after the typhoon
= (5613) (5614)
fieciezi ?izge iljs: * AT i B B
Before After Before After
AN B D (B E(25/N X 8 D 1)
Number of individuals per sub-quadrat (means of 25 sub-quadrats)
[N 4 Fi 3.0 3.0 2.6 2.6
Abies sachalinensis Sapling I
oM I 1.4 0.8 3.0 2.0
Sapling II
AIMERDAE 4.7 1.9 4.4 1.4
Trees of three classes
B # oM I 6.1 4.4 8.5 7.5
Hardwoods Sapling II
INERDE 3.1 1.2 1.4 0.4
Trees of three classes
ENAREES/INKELH®
Number of sub-quadrats including survivors*
MF Y o I 17 17 16 16
Abies sachalinensis Sapling I
oM I 14 11 16 15
Sapling II
IMERBAE 25 21 24 15
Trees of three classes
h B #& OB I 20 18 23 22
Hardwoods Sapling 11
INEARLLE 20 13 19 8
Trees of three classes
BFOSEIER I FEE Upper :10mXx10m
Morishita’s index of dispersion I 4 (FE& Lower) :5mXx 5m
[N N #os I, II 2.438 2.594 2.038 1.959
Abies sachalinensis Sapling I, II (4.668) (3.551)
IMEARDIE 1.054 1.185 1.232 1.357
Trees of three classes (1.327) (1.453)
hOE M OB I 1.667 1.975 1.690 1.824
Hardwoods Sapling II =) (—)
IMEARME 1.457 1.649 1.159 1.023
Trees of three classes (1.403) (1.069)

E. ok DNREDD BAETARE 1AL EEL L DD,

N.B. * : Number of sub-quadrats including one or more standing saplings and trees, among the 25 sub-

quadrats.
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H—6 BEFROAEAEEOKIOEL

Fig. 6 Change of stand physiognomy of the
quadrats after the typhoon

A~C :(5613) : D~F : (5614]

A, D EFHE# Just after the typhoon
(Oct. 6, 1981)

B, E : & Next year (May 13, 1982)

C, F: 4% After 4 years (May 9, 1985)
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Clone N-1i5
Control after up-rooting after trunk-breaking
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100 r — -+
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501 casn E % .
i e maaae; LI T
oF ~ Origin
Clone N-26
Control after up-rooting after trunk-breaking
Sweek Sweek Tweek 3week 4wesk Sweek Tweek
100 - 1 +
mm

) I AN — I
50 - oo g NEIEDIVIR e
. —

or — Origin

HM—7 HERENAEBEONFIY < X—FFVF -+ 74 VFA L5 — 2 DRERFESNL

Fig. 7 Changes of the isoperoxidase pattern in the artificially damaged trees of Saghalien fir with the
lapse of time after the treatment

M—2—6 FF~vYDORRMF

1) BEEHRORBRIICLZ 714V ¥F A LDEL ,

EEREARD > bIFRLEARCIZ 2 7 o - BEABELCLESDOEEND > DOAT, v
ThOMEE S BEMERE» SEEVHBZ Y, THRCELZVEBLVWEESAONL, L
L, REILLEOLDE, 27u—rid TEBEORSATY, ABENCETsELSALN
T, BELES o7,

BB EERRER & MEEFER I, NEARX), AEE3, 4, 5 R THAMBED/ -
FFYT—E e TAVFA L NIV TRRTEE, H—TOEYTH 3,
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Variation of the length/width ratio of the
groups of Saghalien fir sample trees with
the same disagreement counts in the
quadrats (5613) and (5614)
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Fig. 9 Distribution of supposed families and stumps with rot of Saghalien fir in the quadrat
(5613)
*, a~e ! AEROR%E Family of wind-damaged trees
N.B. A~E : % ADHK%E Family of survivor trees
* D EEAD IR Stump with rot
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Fig. 10 Distribution of supposed families and stumps with rot of Saghalien fir in the quadrat
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Symbols same with those in Fig. 9.
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F£—5 N YHERELO B

Table 5 Analysis of variation of the length / width ratio in Saghalien fir populations in the quadrats
(5613) and (5614)

(5613)
= REFH B #H B EHER 5 Btk
Source Sum of squares d. f. Mean squares F
® % M 227.54674 9 25.2829 7.8959***
Between families
X 2 A 92.85823 29 3.2020
Within families
& &t 320.40497 38
Total
(5614)
x® % M 304.84802 8 38.1060 3.9448**
Between families
® %2 RN 357.41497 37 9.6598
Within families
& gt 662.26299 45
Total

. O™, " U1%BIV 0.1%kETOEEEEZ R T,
N.B. **, ***: Significant at 1 % and 0.1 % level, respectively.
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Summary

Two quadrats 50m X 50m wide were set in mixed forests of Saghalien fir and deciduous
broad-leaved tress in the central part of the University Forest in Hokkaido, the University
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of Tokyo, which had been heavily damaged by the typhoon No. 15 in 1981, and surveyed
on their stand structure, i. e.; density and distribution of trees and seedlings.

The results of these surveys suggest that the areas of the quadrats had been dominated
by multi-layered Saghalien fir stands of selective-cutting type with some mixture of broad-
leaved trees before the attack of the typhoon. And that, as observed in most parts of the
compartments to which the quadrats belong, Saghalien fir trees with diameters over 6cm
and occupying the canopy or upper layers were distributed doubtless nearly at random,
while those with smaller diameters and young seedlings and saplings showed somewhat
aggregate distribution under the canopy.

Consequently, once the canopies of such closed stands of Saghalien firs lacking even
distribution of young seedlings and saplings as their successors are destroyed by a typhoon
and left untouched, the greater parts of them are supposed to be filled up with broad-leaved
trees. ~

Family analyses by means of peroxidase isozyme method were also carried out onto
both wind-damaged trees, from which the materials were taken off immediately after the
typhoon, and trees surviving undamaged of Saghalien fir in the quadrats. According to the
results of analyses, the wind-damaged trees were in close mutual relation to each other
showing similar isozyme patterns, while the survivors did so themselves. This fact suggests
that the resistance to wind damage of Saghalien fir is subject to genetic ability to some
extent.



