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HBROEHE - EBCIRHEMZET S, AHEFA L U TRLTET 2BNLFEETD
5EE%, BELLDICEMTIRHEVABETHS, FRLERTHCRBBLREBT S L
NEETHY, BROMARLEROZE L L2 BERLBRYUSHTHZEBRDBETHS, &
Dl EENC RS hR ) &5 RS OB L MRS T S LB L2, BEOK
SHOBEOHBEHEMNTLENDIRETETHS, COBEFHV LN Koo
BETH B,

s L AN, BEETORBOT TR I TELBARGHOEEEEGED Z &
THH, ThIMKGOEBOERTH Y, BEOREOAKZILLELDLELSD, T LTHS
DEMMEE L, FRNEL b L LARRHNEED, BEMOBGRY LS 2ZBBLYERTS
i, e X WERE L85,

WERIOEEL, TOEHEK X - THBEIMIKL (autogenic) 1k & fBhfy7e (allogenic) %
fbe K2 h 3™, HBfEL, BEE0ERICE - TR 5 LR SR E ORI
DANEALD, X IMBATEORZ Y EXHRIRIRENBBEELE, Ky ORI
LTaEFEED DI ERRIL & — v EieD, Thioxd LBR B, HREFLIIAZICE
574 AZ -~ VARCERTSL0T, ERZRIIERTZMOBKIT X - TR LD, Kl
Wi, »5RohHBERC EBO#RERLH LWBEEOEZENRTOR D AR A< £
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—vEind, BEGEEAROMERERE 20 PP ONRFRED DD L LTENT
BB, choLOHELD, BREOCELDIRIMEALT 4 A% - VAR T HHIEOE VI
Ih, MORENRTEEL - TWBZENRINT WA, Lichi- THEENRE LES IR
BRENDEE, B—EIHORAIBECH "N BEIEH /D2, BB LRI LI
REROEELYHL LR ILTEFOBBIIEEINI B EELDRD, ZORARKTE,
L EDOSREA ML EBET S 5 2 T3, FHBECHR LTOoBERBFNT 7 v — 72\ EL
ThhHd,

FRsORMPBECEETAIERL LU, HEOBBE, 74 A2~ vR (A&
WIERLET) ORELEE, BROBELSRERS, EXETEFODREE XUEHER (it
CEBTHRE) REXELDRD, WThIRMEOBAREETHIOTHSA, 74 A%
Y ADK N, BBICOVTIE, WA ORI & B A RER T £ ORI
HICEND = L AT & HWIOD)

FZTARI TR, SHEBEHRZERBR T —FBRL LT, SECESHLEERMEY
HDTVBED b P Y nbRBMGERNRLE L, RPBEORF LT, BEABLHL,A
THELDI, ERERRCH2D b FvY OO OWTERETLZZEXENETS, B
B OmER, BEOEREAR IR OEMMGH & - vOBHZT5, £0
fERICHE D MY EBORR LBRICOV TR 20, RERME TLBRCRIRERED
EENDHHOT, BB EANFLELELELZLNRS,

TERAEMIEEREAEZTA BIER FRER TH 5, 19844 1~2 J R BEMME
DREEHRIT, FOMOFEIIFE 4~5 BerrlF TER L,

L WMEthoOMHR

I-1 R RBHORER
AETHIIEROZHRE)IoKETECH I b, dbik 44°3'~29, HEE 142°1'~20" &
bl p LI B L, BEDHERMII 23,800 ha TH % (Fig. 1), Mt EE E3MSHA
BZHED R L, REEID (2B, OHK 46.7°C, E20HEN —66°C Thb, ETHT
BT 35°C, FFHMA R 1640 mm L ino Tl b, HEZ—HICHE, B, HEeiks
&Tbﬁ%éﬁ%%lﬁ%ﬁ%%mﬁ?éﬁ,mbfim%%¢6&?6k&%ﬁwwﬁof
Wh, : 1
AR ISBRENR T, —BCBRARS (RBRBOREITR TS S, Tk
ubF77,7ﬁ1777,§KT3,ﬁvﬂﬁkgfééoﬁgﬁbﬁﬁ%%ﬁK%%Mﬁ
GBI L, BEDOPHERRIIMN 0miha L, T3,
12 WEMAEOKECONT 0 B
A IEE AR T B AKX 402 SRPT (RPEE SR 302.92 ha) TH % (Fig. 2), UEBHRTI
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Fig. 1. Location of Uryu Experiment Forest.

Uryu Experiment Forest

Fig. 2. Location of investigated plots.
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1912 (B335 45) F I EEHFRE S h, RERBREEZROIERK I - TRENRTH
hT&h, BRRBCRT 27 4 AL - VAR IOVKARE LS F +» v 7OBERK T I
XoT, RIILTL BRBREOIhHCHEND BN T 51, ARk sRRITReE
DR R T HHRMOBE S LOBELTLI 1T )T, RBOBERHEO BT
LY, ZORCEZ LT AREROBAEHOBERCPEE LSk BBy 5E2, K
OEIFEBBYIELETHEZLLRS, LERSTHRETIHBROKEYMDL - L XEETH
5, AR RT 5BEO KRR L Table 1 iR L1,

1938 (FEF 13) fFLAMERE 2 D AT R TV %, 1960 (FRFN 35) 42 & TIX LM L
THEB ORE RT3, 1961 (R 36)~1964 (FRFN 39) i stEMMR LT RE S h
Tub, B ATEHOMRIERIT 7,404 m® (BH3EH 3,771 m3, K2} 3,633 m?) CH -,

Table 1. Cut volume in the investigated compartment from

1938 to 1983

Year Area Cut volumel(m3)
(ha) Conifers Broe:;le::ved Total
1938 — 120.232 403.215 523.447
1940 38 865.069 865.069
1954 12 29.025 29.025
1958 — 136.957 136.957
1959 - 6 192.102 192.102
1960 6 3.060 115.843 118.903
1961 318 304.238 196.102 500.340
1962 69 459.900 94.795 554.675
1964 94.6 813.292 813.282
1965 2.2 2677 51.630 54.630
1983 — 2067.29 1547.45 3614.74
Total (m3) — 3770.679 3633.027 7403.706

Table 2. Cut volume around the investigated area (1983~1984)

Conifers ’ Broadleaved trees

As Pg Total Qm B.ssp A.spp Tj Fm Others Total

Total

Number 1197 10 1207 166 199 121 84 19 141 730 1937

(%) 61.80 052 6231 857 1027 6.25 434 098 7.28 37.69 100.00
Volume (m3) 1487.86 29.89 1517.75 650.12 275,67 111.13 69.84 28.09 76.96 121229 2730.04
(%) 5450 1.09 55.59 2383 10.10 407 256 1.03 282 4441 100.00

As: Abies sachlinensis, Pg: Picea glehnii, Qm: Quercus mongolica var. grosseserrata, B. spp:
Betula spp, A. spp: Acer spp, Tj: Tilia japonica, Fm: Fraxinus mandshurica var. japonica,
Others : Kalopanax pictus, Ulmus davidiana var. japonica, Magnolia obovata, Phellodendron
amurense var. sachalinense, Alnus hirsuta, Sorbus commizxta, Acanthopanax sciadophylloides,
Saliz spp., Sorbus alnifolia.
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AERIIEBAWANESCBOROTR IR I Ehickhiibnis EBRBF CHRE L, &H
2K AT CrL bR B 0 7o b 1983 (BRI 58)~1984 (FRFN 59) £ D X Ml ik fThh iz,
A D REFE% Table 2 iw7RT, RBENRITERICED - DT, ZhiZFHERATOHKE
ELTIOLELZ RS, 2L LTRENRRHEROL WV RBEKTH D, BB
P YA HEED V2 ERED, bk i X+F, »vAEHRS Y, ERERCHY
RIES, BRINLHEHCIPRL, AERMTIE TR LBz EREL W
EEZ 5,

IL B & 5 &%

FERIHHEERR Y b P~y 3BT 5k 3EPTEE L (Fig. 2), Plot 1 T
E13m U EoEr BB RRELT - LEEKEIL, ERUEOCHAREERLL, £
st E 03 m ONMETHRIRL, TOBIFHRCHHLETHERLA, BEEICE LT
mfEe L, M ooBLWEEC VUL, BREYHE LBEE OERD THRER
EYEELE, BEL3mEHO N P~y 2EEELREY, #E0Om &£ 03m OMET
Hﬁ&ﬁmbtubrvvu%Oﬁ‘
B 13m kWO BEBIXIZ LA LN
fvaﬁéo,m@¢§$er
-2 L FRCAE L, FERAER
WRE T, BAEEREBIEE
BRW, L—~E R EEEME
(X8~ x24) T, B 5
FEHOEXY 05mm ¥ T4HAID
WCHIE L, B 1.3 m ko R
Hho5 L, ERRDOROWTIREFE
BRI vERELL, BE13
m P koo, BELEE

13 m kB BE L S L 03m
ETHECRETLAVPHFERER
—

B, WEO3mi BTHERECZ 0 100m A
h¥mz CHZE L1, Fig. 3. Forest types around the investigated area.

’ o e bord f

Plot 2’ 3 VCOL\'C((i, ﬁ%*ﬂ%*u e ri(:;rer of compartment
B UTEGOME & FROBMELT B forest road
"1 coniferous stand

-1z, %f@ﬁg@ﬁzﬁbiﬁg 2 VA ’ =3 broadleaved stand

THAWCHE Lfco ﬁiﬁ?ﬁﬂﬁbi Plot V P73 mixed stand
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LRI A FEIZ DT —<EZ AT I mm FCRIE Lz, ¥-BRR0BES RER) LR
BFICECER Lo, {RIRFL Plot 2 2116~154 cm, ¥4 63.3cm, Plot 3 7338~93 cm, 3 64.0
cm TH o, EUXRRONWTL, WHERcm U boffEdge L, M, S 0HS
BREEERLE,

RERBCET 2 E TRETEELRD 510, 20 Hfic-oW Tk 0.3 m OB CRE
PORAREZERL, FREEEE L, FLTREESCKST BERL0E2 %D, 03m bR
RRBCET2ETOPHEREE L RDL, FBEORE, BE03mETSEFCOERE
03m MO RERE COERR IORREBC ST 2ERE YA Lk L,

FRRUEERZ, 4HAOVHELY 2HE LEREEMBE L,

TR V=Y OWMAEREE R RSB Idie, AEXKMREC KT S EER GEE) ofikH
Eb Db TiToT,

IIL. & R®

NI-1 & 5 %R

EHEHEXOBA Y Table 3 1R+, EFMERX L b F~ Y \ELYK, WEWERSHCE
WTHI B0 A LR BB HS T, FOMFFa<=F, Frhv.l $ X+r38nMET 5,
Plot 1 i3MRIRMANATTE T F M~ v HE (B 13m Kl & +2) NEREET S, Plot2,3C
&7 A FERRREE Y S5, SR o M BREBZLTRY, ¥EEERZS5em
KO FTRRIE LA ERS higv, BEBEERIL Plot 1 1I3E#E s, Plot 2, 3 11IE
BEOKTTH B,

MRERRE S % Fig. 4 wRT, Plot 1 1B L EBAHTH D, + ¥~V 280K

Table 3. General features of each plot

. . Basal A Densit :
Plot No. of indiv. ?stilz/lf;)ea (ﬁ:)a ?/nhsal)y Species*
height >1.3m
As 58 As 58.19
Plot 1 others 16 others  4.87 0.025 2950 2;’“‘51(:’ Be,
height <1.3m
As 59
As 90 As 1587 As, PﬁeTj'
Plot 2 0.64 160 Qm, Be, Bp,
others 14 others 3.21 Sc
As 55 As 14.61 As, Ks, M
Plot 3 0.36 170 5 B8 Mo,
© others 6 others 0.72 Qm, Sc

* As: Abies sachalinensis, Pg: Picea glehnii, Sc: Sorbus commixta, Be: Betula ermanii,
Amm: Acer mono var. mayrii, Tj: Tilia Japonica, Qm: Quercus mongolica var. grosseser-
rata, Bpl: Betula platyphylla var. japonica, Ks: Kalopanaz pictus, Mo: Magnolia obovata.
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HEE ST A5, IR 10
WP RicBEENEZ L, Plot2i1 :
25~50 cm DEERNIZ O ER R 5
SAiRRL, HENTEr Pey, 30- 0
FofolEE s LizEER LTHE : ; 0 25 50 75
+5, ¥RMBEROcm Lkok 5257 Plot 3
EAVEET 5, Plot3 RESOH 5 )/ 20
Mi3B B b DD 10~60 cm O ERET - E
—Be oL, 50cm Bl oMMk .ow 154 z
BipiisoTod, FFewviz © *E 4 F%F
B BT, MmLEE g ] 10
BAPIec b » ) TERTD < 5] 5
5, WEEES /D Plot 1138
N 0 A m— 0 : HOLiA
B4, Plot 2,3 1t TFTRASRZLL 0 25 50 0 % 50 7%
ERREIHOLRERYTH 5, DBH(cm)
-2 HAOMMES & CHE Plot 1 Plot 2
® Fig. 4. Frequency distribution of DBH
OBHNF—2 in each plot.
Diameters of breast height in Plot 2 and 3 were
D HAOBME estimated from the relation between diameters of
BHEE> Y Fig. s e mLic, breast height and those of butt end of 1st logs.

Plot 1 icB LTI 1.3 m Ko ("1 Abies sachalinensis others

b E= Yo TR L, #AERXOMO S HBHEL, Plot 1 © b F 23 49~1114, ik
iz 9~90 4, B 1.3 m KD + F= s 1~b44E, Plot 2 @ b V= > 82~232 4, Plot 3
DF F2 Y3 68~18THETH T, 3MERSP T Plot LIZBHERRBENOBRR I, ¥
E13m U ED b Fvvid 40~120 4 B B LT L, 60~10 FOBERD L Db g
REPR L, Fi40ERBOEELRVTHS, Plot 2 Tk 110~200 F il ERAC B L,
120~140 4, 160~1704£0D 20D €~ 7 & O B & le - T\ %, Plot 3 1% 60~190 i
g L, 100~1104, 160~1704E0 220 ¥~ 2 &4 b, WER L 10 EHEEETH2 70
—7BRRDL R,

B EEEROMGEY Fig 6 @R Lz, Plot 1 CixEBBRMNEET 5 (r=052, p<0.01)
ifﬁ, Plot 2,3 CRAD b i\ (£ 4 r=0.04, 0.27), LH» L Plot 1 B LTHREIE®D
24 60 EOB T WEHER 1~48cm ¥ CTOMEAH v, FERKC Plot 2, 3 W\ T LK X%
BRHAKREL, SREFCH L C—EOHAIIADRIS,

2) BGEOAKNNI— ERGRE

AREXOBEDOIHE WY Fig. TR L, Akodficz-voRBHEBHEERED
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Fig. 5. Frequency distribution of age in each plot.’
As: Abies sachalinensis
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100 140 180 240

161

Fig. 6. Relationshib between DBH and age in each plot.

® Abies sachalinensis
O others
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o’“.‘ ° hd . .
S0F L 2t . >0r ..' ..":
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25t > 25 e &% e
° ° . LI ) e®
1 - J Ol:.l 1 L 1 4 O % L I i
50 100 “150 50 100 150 200 250 50 100 150 200
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Plot 1 Plot 2 Piot 3
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Plot 3

® stump of Abies sachalinensis O living tree of Abies sachalinensis [] living tree of others
Fig. 7. Individual distribution
Number indicates individual age. The mark ? are individuals
arbitrary and those inner line in Plot 2 and 3 are based on
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WDl m-m E‘?’_ff"» X BN ET Fig. 8), %2 ¥ LD T Tabled iR, =0
BRICESNTPlot 2,3 KonT, HEShEFHOAEIC TS ¥ CHEMBONE - BEHE
b L < HEC BGEMOMB YT -k Fig. 7, Plot 1 BILTE, BHESHEEH
WEFEAYRTY, ERAERERNEETHD, ?&%éh?&%ﬂﬁﬁojc%éﬁimffﬁﬁk#'f
A ThHnbz b, ERBEITHLT, Ka2hr 1£HE L<H- T

Ml hi-E£FEE, Plot 2 OEH 16~32 m? DERM 19, HK 256 m? DHEFHL 7, Plot
3 DER 6 m? OEMA 11, HE 48m? DERH 10 Th o Tz, flickEE L Plot 2 OFEi#H 256 m?
DEENE, EHEBOERRKEELE DAL - X ThE, ChbOEED 5 LIBERONS
Pid D ouT Table 5 iR,

Plot 2 DEH 16~32m? D& 2~5 BH»LHR S h, BERHOBOZIT 9 £EH 7 %
M2 26 FELT S 9, HE DEXRVHERES L, 2~3BHELLHR SN2 Plot 3 DEHH 6
m? DR S RIS b, 7EFFRAOKOZL6%ET, 5K TEUT TS5, %
fo 5~T A1 5 D Plot 3 O 48 m? o&EMicoWT3h No. L IL IV 2 30 £EKBTH b,
f.> No. I (2D B & o7 5 itk 4 ks 166~187 FB Lz b AHLEL > T 5

o

o ﬁ

Plot 2

® stump of Abies sachalinensis © living tree of Abies sachalinensis [] living tree of others
and age in each plot.
of unknown age. Colonies inner broken line in Plot 1 selected
results of analysis of distributional pattern.
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m12r
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L m g
* =3
Im 8 .
6 6] 6
A 4t 4
2 2F 2
0 -0 0
0 2 4 0 2 4 6 0 2 4
m .om m
Plot 1 Plot 2 Plot 3
Fig. 8. Analysis of distributional pattern of each plot by m—m method.
Table 4. Results of analysis of distributional pattern in each plot
Plot ‘ Distributional pattern Clu?:npz)Size conl'?;(s)ir;:ent .=R‘egressiovn
Plot 1 slightly aggregated 2 individual y=1.36x+0.06
Plot 2 aggregated : 16~32, 256 *  colony y=1.74x+0.48
Plot 3 aggregated 6, 48 colony y=2.02x+0.56

#M, F72 No. Vi3 95~1114E D 3 itk & 142~146 500 2 Bk M b, FREED HK
BRNEEOERMREEL TS, Plot 2 OEHK 256 m® MY 7~16 Bfky & % K/A D
WDEITSO~TTHELKAE L, LhL No I #BEA—£MANTRELCERN LIBER Y TT
%@@K{,EggﬁﬁLtlﬁmﬁﬁﬁkuﬁDﬁ&thNaHJHT@l%~MMﬁNQ
IV Tz 150~180 F L BT 2 BGHNEECEL Lo Tnb, SHLIBEFOEFTIRE L vE
BicBERIEE A ERLRT, b 5ERRNRE—FCHRIL L@t & N o A8 & B
TRTHBZ L5,

CLKEL LBt Plot 11, EREEMRT S BHORM LA 80~111 F0F 30 EDRIic
Btsc b, ARAER AT HEREOEE X 77 v 3 MGk 86~ FE0—Fi iy
oz ke EnD, COEMRREL Y WERGEMCTFELAET T-FCEHF LRI LD
DEHEREh, FRIOBEIHREBI—FEFRLPROFABE VI BRITL > T3,
Table 6 CHEEBARE o TOBEGEOMPEREE L HEMEGOEREEY R L, LB



PE YRS ORMR L BEOLRERIC OV T (KA -E+H B 165

Table 5. Number of individuals and range of individual age
of colonies in Plot 2 and 3

Plowcolony  No.ofindv.  ASelewd Diffyence of
2 133-159. 26
2 118-121
2 163-164 1
Plot 2 3 122-136 14
. 3 120-188 68
size: 16~32 m? 4 121-174 53
5 124-134 10
2 169-178 9
4 155-179 24
7 118-184 68
Plot 2 16 117-188 71
size : 256 m2 12 121-178 77
12 129-179 . . 50
2 106-117 11
2 143-175 32
Plot 3 2 68- 85 : 17
size: 6 m? 3 - 9 12
2 142-146 4
2 95-111 16
2 135-171 36
5 158-185 27
Plot 3 6 92-116 24
size: 48 m? 7 143-187 4
) 5 68- 91 23
5 95-146 51

* difference between maximum age and minimum age.

ROTHEREEIFEEBEOEREEOHSETHY, EEEEILLERLERY LTV
TEhbib, TOZERLDL L FeYRGO—FNRRILE BT 5,
III-3 & & &R ,
BED DA <2 — ORI X DB Ih-ERD 5%, Plot 2 OEHE 256 m? © 4 4,

Plot 3 DEB 48 m? D 5 [, ¥ X O Plot 1 %[ I, II (Fig. 7) k DLW TGO £ E& B T
L7z (Fig. 10), READOKRHERIC L D, BOZED/NI W (BDOEH 0 FERBD B\ iz
T5) E#HEREFVEBERFT AL, Plotl o 2£EMx ~FEH LABEOLKAL LTH
YU EERIETHE L, FCERERBRCIDIBALDABCERBNHATS 4 —
VIR AbhIeD T, £OREYREX e RD (Fig. 11), £EREO A WKL AL
BHHVNLT VA AR DD TR, »HAHMcEFTHEC 2EANEDLR, ZOKE
D E L BE I Plot 2. Ci2 30 4887 & 50~60 &jiic, Plot 1 & 3 T3 FhFh 30 48
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(1)
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(1) 4
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2 2
O l:l h-lj ‘_! O =' r-] 1

100 140 180 100 140 180
Age (years)

N

Fig. 9. Frequency distribution of age in the colonies that have
256 m? area in Plot 2.

Table 6. Growth rate of canopy trees and suppressed
trees in Plot 1

Growth rate (cm/year)*

Sampled trees min-max

average

height>10m 5.44-28.46

Canopy trees N=12 ~ 1787
i 4 2.5-5.2

Suppressed trees hexﬁi;o m ——35

* In case of canopy trees it is the average growth rate from 0.3m to
4m above the ground, in suppressed trees it is the average until the
present time (1984).

L BEFCEPR LTS, FBEORK L I ZERR T, AN CTRAT B &%\ (Fig. 10),
FEGOREDER L ERFBE OBRICOWTERS L, ETHOZENWNIWEMOBE,
EERPNE L DHAREEOR X WEGEN, TOo®RIIVBVWARYTRTEARD S, BT
BHEOEED /N X\WERER (Plot 1-1, 11, Plot 3-11, I1I, IV) s\ CHEZE CH %, Plot 1-1,
N EEEGE L TREE HRCHLL T 2EETH 55, B0 EEMAE 15~20 £ 00
ABERI D LA BT IE b D, T ORITKRBICENK & { It T\, Plot 3-IL III, IV
DBEFAEHEREIOEIX Plot 1 0BG EFE LI, EEHE 20~30ERIELLRE L,
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Fig. 10. Growth curves of diameter at cutting height.

Browken lines are growth rates of the top end of 1st logs.



168 FHBAAEREDHBRTRERE FUE H15

BROFE LIRS AR % - vORH

Rabhd, g
BOZEDKEWEMD 5 B Plot203 A ©
£ Plot 2-1V L ARORAKS v, Mk fd\ g
MOBSRAEIREC RV EHLDR, & A ]
ERMRS IOCMHEREE L ERL ORI K R\ Ny
100 75 50 25

BRIz % B sy, Las L Plot 2-II1 licfe
ZEF % /NEFI® Plot 3-1 0 I 5 i AR B

Years back from 1984
Fig. 11. Frequency distribution of the

DPIBEIIY, EFRTH - THERR sudden increases of growth
rate in each plot.

WBEMA LR CERBEDLRS, —  Plot 1 —--- Plot 2 -.- Plot 3

IV. EREKUHER

IV-1 bFETIYRZOMEEHE

BEShi 3 KR BER EIVFh L FFRBA TS - 7225, Plot 1 Tiz—HEH LM
AL L, Plot 2, 3 BIL T3, BWHEDOSH <% — v ORH, bHH LLERAN TS, BoO
ZIZOFERFEDH D EDHRONT 20~30 LN BT HEENKEL D TE Y, BE
HERTREE T o, — BRI F= Y 3EF L0 L LTt B2 £ LEFRN
CRIBERA2—-vORAKLLERTS L, SEHEICERL, REBKRBEEBZ R
LEZBNRD, FLTZOZ LRBEEOSH 2 — vHERBORHEBNHE —K TS & 2RS
L, R/ ERoBE 2y F8REFM ZRCEBIhib o LERTE s, 20w ER
£/ LTRD5201250~260m* BETH - 1o, BEOLEA D EBETSH LB % 15~2
fELienrd, FiEg® bERMIO= <> « b F= Y KRTRARLBI AL RVH LT 528,
HHOKX & 212 38 5 (1254 m?)~322 3¥ (10626 m?) TH bV, AHAEDRERICH LT 1.5~25 f&
Eto T\,

b LSO E B T B b, OB SO RA RS Y,
PR T HAEBRIRTACHRACEBRINA LD, EBRIvERTIOI-ThHDOHA,
T1Pie EAEMMTHRCI LRI TH S, Licdis THEHR LSO Bk
EYBOMAEBNORBNERAR < » FOREEL VI RIMEIL, BBHEERCERL
TOBTHEAE S, FBHADT 4 AZ—A YA LD ¥y » TR CEF SR EEL b
N %, OLIVER and STEPHENS' {3, fl B 7R MR S\ THREAR LR « Il D BH SR D &
KELTED, vy OLBIFHEN 150~200 FREYD) Thor buEr b L, AEK
HrZORBeLHEET S, v :

F+ v 74 KB LT RUNKLE® {1 “fairly small gap’ & L€ 50~100 m?, Hiees? i1
‘small opening” & LCHELREHOBED 1/4 kKO MOEEEZS T T\ 5, ZoRAETHE



bE S OMBR L BEOERBRIC ST (A F M- AH) 169

b1z 50~250 m? (BIEDIER D X BE LT 2 (H0OEK & T 5 & 100~500 m?) &\ 5 FBER
NEDEEX » » 7ORZILCHIE LTV 5 ETHuT, RUNKLE % Hiess DR LB EHE &
RERL, HEHCIEBENNIREDOTH S,

¥y y 7OBEFANERC L - TR, —BCBEHEOBVEIDNEROF + v 71T
BWTHEL VBT 270 5, EBCETADCREEORMEYLEL THEE0H L,
ARECF VT EHOBHCAMCERBOBANRAb R, EH - KD DA FATHT
DREC LD L, KEOEBOAIMEOTMNL, &EEOREBIORETEAEROR
S LT RESEE, BULLERERE 2 — vERTEERL, HELREFARTE T
LRGN 30% TH Y, ARAE THAOWEEFANC KT 24K % — vORARRIIFRHE
ERLDOLEX D, FEORMINEER 10~20cm 25\, KED OREACL S & &
BB LT £ 10~15m T b, BESEEFHBY Y, Licnts CTHEIKEE
~NLRHET A BB CEROBMRS S EERRAL R LTVHLEXbRS,

@%@éﬁﬂﬁ—vm6?4xﬂ—ﬂvxuﬁmwmﬁﬁmmm2ﬁﬁm,%~m$ﬁ
2L 3 AERCEBC AL I D EWEECH S b 0AR%A Ui & HRl S h s, 19374 Liai
ﬁ%&%ﬁﬁ%ofvtvoﬁf4Zﬂ—RVXOﬁ@u%ﬁf%tvﬂﬁ5~%$%®EE
@%iﬁLkﬁﬁkﬁﬁﬁkﬂdt@%kD@fJ%M%ﬁ%ﬂﬂDw%ﬁﬁKléﬁ@H
HLIBbDEEX OIS, _ '
IV-2 PRIYOEH/Y—v ERBEY ,

FF Y RO BERICET AR, BB EIC X B —FHKD0D, 2y FROFEK
EHBRET 2K, REHKBIERBROKRD® IR EDOGIRD HH, e & b BRI EE
BENEATHOTIRLL, HAROIATCKBCEFHCIMTIHEIE ., EHROEE
Y, EBRELTCEBECEZSHEAOEERS T, BENCLIERHCLIBLNTIOTH
5EE%2, BEALHEEHBORDLARWEELSRFELL,
CZOXIBBERABIhARELE LT, O RIKCBT 5 REAR, ¥ kR
I DBRCEEERNEDRDELEDOEER LSRR - ZRIPCREZRTH3, @ ELEXE
E£HHViTD AL LRALTHNCHEEINDD, x5 52HEHHMCRBRE, D b,
FADLVCIIHEBBIEENOBBEINRTIRBTA LW ERNELLhS, HiE0RB
BREBRENFE L L E—FCEFHTHh, FREOBACIILBOBMEIR . -
EXCHFELLERAD D CIIHERC X > TBESh, ORI ORI FTRE &R
OHFTESLDLTHAH 5, b LI FHYMBRHRAE TR, GERRCIVERE LS,
b ey OBEEEORIRETAREMNII A, EEARE UCRERRE LB EDR
Db DHE L SR ERETS 1Y, EHHOBELZORDEBCTHCIE AT
B Z s, EBECRMLS 2EGOABNLFEEMRR LI ERL ZRVWEEL2 LR



170 REEAERFERBAPIREE HU4E K18

b, EFLEAWROLEEHITERELSBDNAHIBEEREE* 13 12.6 cm/4E (N=45) T,
Table 6 io/~ LIcHEEGED 865 ThH b, Ve LI EERDLIBEOERVIEREIhD T L
DRBETHDEE X5,

CDEOIBREH A2 - vERTHARD, Plotl kAbh 3 k5Bt E B2
BT52L35%, Plotl ofTix, —AEHHKL 90 FEFE LBEE TH IR EF MR
LTBD, xABOBEE T LBETHCHLLRLIEEBLER L5, £ LTLEE
EHERBFMCE L HERZIARTbhs 0L ThiE, dF vikoEDbLRVREEDOTRE
BEIRENCEL TIRBLELS, SHCEBRTES LcERBEIEB LT ATEENIE
Wice, HERHEYETIRATH, BREOKOBRC IV TRAERCEDEELDRD,
ZOX5t V=Y RIAMERNR—FCEH - ERARMLTAEFH 2 - v2@dbhd10
LELZDLRB,

—RCH AT CER, FEAS 7R v 2 R LR R L, HRZAR
"3h, ZOREFEGFERCRSARELRLLTCWDLEELZbND, L L—FLER
A2 = v ERERPERNTH 2BELREL, SHEBRO X 5 CHEECH 2 bh 3R
ERBOCIZEERSRVWC & 2B 2 bRy, P V=Y OlfEEEZERE TS &3
G X, BEIND Z L — A LBALAThbh 32 EFiRAic b RWicER T34
BEbBEELLND,

BROBRYELSHE, Wk LTEBROBER Thh5h, BEVLTE D L,
EDXSRLTEBARMTALERTHNETH D, HEEORTE ~REED Z O AL
LEFMINDZRETHD, AFRCETR—FHLEFH <5 - viER I, Zhilst
D FF=Y0RFRACHCHBEDO R THBHLREOXZ I L UIREN TS 5,
SHOBETHHD, '

 H b [C

ERROBRFNHAHETIE L F= Y K OBRBORIVERET - TET, KyoE B
DOWTHEERHERR R ERERTTH B, + FwYOEHFERE LB BRI ED
SAEREIL &2 — vEBA LY, HAUHANCEFHCER R 2FERCAEFEO R
HEEEELBEDO L F= Y OBBR 20T, ThhbEH LTuhkidiulisd
s, EREFRIVHGBHIOARBEY LD E2EELLE Ui L LETH S,

SHORMKENLERCILTUE, DLEOABEALELIEE, SALBEN DX 5K
RIELTL 200% R ¥bd b Z ERERTHY, Lch- THEBRSERBEY LDk
SFREDOBTISRIME I NI LEND S, HilHRZROBRE ThicstT 2 &E@EOK
BEEABINREIhBRETH S,

* (REOEI)+(RRERE—RBFERY)



Py KRS OMMEREBEOLERERC OV T (KA +E AH) m

FRREAT 5 1 dbte h B Kie ZEIIR o AU Pl B M HB 5 PR BB D S8 BB
B#E, BAEFNTF, RERYPTF, K¥RE, FLEOBRRC, ILHEYEDICHIT
BRI WHEBFREROURZBYTF, FIREBHT, BTEEENMEIENFFTRE
HRULOBAOERCES HLE LEF S,

1) dtBEOHEBZROTEBMETH 5 + V< V25T 5 XREKS 387 (Plot 1,
2,3 L L) BT, ROEE, BEREIVCEEEOERZEBYHSO LT L, KOy DRILEE
REDWTHRRZT -,

2) HEENCI, Plot 1 1x#is S EBA % ©EHEL T 2T 5 SHEL HEHS, Plot
Z3NEBRTEARZL EBREG TR EhBEEELARD TH -, BERIIERAE
K &b THAeE RS D, Plot 113 60~100 £ EERE WEMisKa TH D, Plot 2 T
i3 120~140 48, 160~170 4Ei2, Plot 3 % 100~110 %, 160~170 143D & — 7 B b
iz, TR BREEROBFRICRVTL, EREX CHRERAMABEBARIED LT, B
IBBRIKREL, AREECE L TC—EDFEMITIALRLD - T2,

3) ZEHIMBEEONM 2 - vERHT DD R, m-m KR X b BEESHRR L EP
BOKEIORF%IT -7, Plot 1 RBVWEHSMHiE L, EXERERIESETH -7, Plot
2,3 TREPSMHT, EFERERIEHATH Y, EHDOKEZ X2, Plot 2 Ti216~32m? &
L 0°256 m? Plot 3 TiX6m? 3 XU 48m? THh oz, ZOMEICLIzA, Plot 2,3 L
HEROMMET o /ch, BEEAL LRSI 5 00EKITE L% 50~250 m? (DL
DEHERTHEZDLS~2ERE) T, 5~16 A TR Ih Tz, i Plot 1 o246
% 1M (KK 250 m?, BEEHER ) & LTH-1,

4) EHEERED 2HERACEE-BFCRI LS E0B&EPEOMEB 21 b B S
h, BE@EREOKOZETE XL 30 E£RET, BEEAOBEBIIARD 5\ X Thd B TH
ol TOTENLEROS 2 — v LIROEMBSTE—FT 5 LK Shiz, ¥Bf
DERERCE LT, EB~LBERHELCESXDHERARIFT, REMEREDRTV
PBLCRECBESSP ST, TLCERBBCIBBCEREIHAT S5 - VKD
h, SEANTEREREARRATAEARBDL L, &0 % — ViRKEOBMICERTS b0
LEEIhiz, :

5 DEDORERXY, b F=YyHKRDRDERORE . FREFA JREEALICDDLE
mmIhic, TLTCEDORI - REBBCI BN LEROMERNREVWE#HM XL, X5
C—EEHFNE P~ YORF & —vDo—2LELbhl,



172

2)
3)
4
5)

iz 6)
8)
9)
10)
11)

12)

13)
14)

15)

16)

17
”18)
Y
20)
21)
29)
23)
24)
2%)
26)

LWERERFBNERVRRE F4E 1T

51 A X ®

FORCIER, L. K. 1975, Reproductive strategies and the co-occurrence of climax tree species.
Science 189: 808-810,

Fox, J. F. 1977. Alternation and coexistence of tree species. Amer. Nat. 111: 69-89.

FEH #1954 #Hbk:BE —FHKRLER—. 159 pp, LBEEHRRB S, LR

FARE - B)I£SH 1983. BREFHK (FREAKGRR) ORRAE (HHERC KT 2 FROERY
B L EEE), 1-77, kEEkRE.

B#BIEHE 1950. JuigEitMUENHORAEKCETAHE. LigBARRREE 19: 1-194

H TE 1951, REOER»DLRL L F=Y « ==y HROBR. JL7HkE 4: 60-62.

HieBs, D. E. 1982. Gap dynamics in a hemlock-hardwood forest. Can. J. For. Res. 12: 522~
527.

FEidk - FHME— 1955 KRSER ERIFERREFBAAEDR : ERIRKEREHREAER
£), 285-334, 1) EHE.

BEE#HE 1981, HEBETHROBREBE —FIUNBC KT 5BH»o— (RAKK ST 5HBRELEH
DY (55 2 #t)). 89-101, JLIGEEHR.

IWAO, S. 1968. A new reggression method for analyzing the aggregation pattern of animal
population. Res. Popul. Ecol. 5: 1-20.

Iwao, S. 1972. Application of the m-m method to the analysis of spatial patterns by

changing the quadrat size. Res. Popul. Ecol. 14: 97-128,

JONESs, E. W. 1945, The structure and reproduction of the virgin forest of the north tem-
perate zone. New. Phytol. 44: 130-148,

FREX 1949. BAOHKE (HEMB> v ~ X 17). 36 pp, BAKKEMBS, HK.

KoHYAMA, T. and FuJiTA, N. 1981. Studies on the Abies population of Mt. Shimagare. I
Survivorship curve. Bot. Mag. Tokyo 94: 55-68.

LORIMER, C. G. 1980. Age structure and disturbance history of a southern Appalachian virgin
forest. Ecology 61: 11691184,

NAkKA, K. and YONEDA, T. 1984. Community dynamics of evergreen broadleaf forests in
_southwestern Japan. III Revegetation in gaps in an evergreen oak forest. Bot. Mag.
Tokyo 97: 275-286. '

NAKASHIZUKA, T. 1984. Regeneration process of climax beech (Fagus crenata BLUME) forest.
V Population dynamics of beech in a regeneration process. Jap. J. Ecol. 34: 411-419.

OLIVER, C. D. and STEPHENS, E. P. 1977. Reconstruction of a mixed-species forest in central
New England. Ecology 58: 562-572.

AHELE - AHREER - BERE—K 1969. LBEOHFHC 3135 TEHAR © BB m - ZHNS .
01 b F=yRAMK (F#). BHLIH 19: 45-48,

RUNKLE, J. R. 1982. Patterns of disturbance in some old-growth mesic forests of eastern
north America. Ecgology 63: 1533-1546. ‘
HEEZ - BAER « JISET 1981 LB EEKR () BR @fﬁ?ﬁﬁ”)ﬁﬁﬁﬁi&%ﬂ)ﬁﬁh’—o‘ﬂ '

T (R B D MBERE L EF oMY (8 24) 1-15, LWEEKR.

SPURR, S. H. and BARNES, B. V. 1980. Forest Ecology. 3ed. 687 pp, John Wiley & Sons,
New York. _ ;

BAKR 1979. v rRAKOES. 1 WREFC X THEL 2REAST OB, Jap. J. Ecol. 29:
375-386.. , S :

SRR 1982. vy ERMKOTEH. BAEMEE 31: 65-128,

BHEME - MREE 1984 AF¥0oHBARC OV TOBAKMOBEG. Bk 66: 192-194.

&% % 1955-57. ASHABRZHE (I-VI). Jtiisk 80: 8-11, 82: 7-9, 85: 10-13, 87: 8-11, 93:
12-15, 95: 17-23.

EHAL— 1936, BAXAHKOT AT 2WE. HHF 18: 61-80.



FEe v RS OBEBREBAOAERBLOVLT (A -ETE-RE) 173

28) WRHEZS 1928. HARLHECAET T =V<Vv R F~Y0ORREFLRTORENEL. HE
242k 10: 1-21.

29) PEEMEEMM 1933, BECRT B Fey, =y 2ERKREL3FRRKOEEBRB+2—%
%=, H¥sMsk 15: 2-13.

30) AT 1970. LB ERRKO*+ 27 vy va votzv—vigonwt I dbHk#E 22: 349-356.

31) WATT, A. S. 1947. Pattern and process in the plant community. J. Ecol. 35: 1-22.

32) WHITMORE, T. C. 1976. Gaps in the forest canopy. In tropical trees as living systems
(TOMLINSON, P. B. and ZIMMERMANN, M. H., ed.). 639-655, Cambridge University Press,
Cambridge.

33) &B %1982 HEBEXTHCHIZTERREBO4RBARCET L. JoAEFH 3901): 1-54.
34) AE— 198l. BmHEKOHFBE —Fv v TEF1 > I 7 AOBEAH»b— RE 33: 8-16.

Summary

In this study, the dynamics of todo fir (Abies sachalinensis FR. SCHM.) stands, the main
tree species in mixed forests in Hokkaido, was examined by investigating their spatial structure,
age distribution, and individual growth patterns. Three survey plots were set in natural stands
dominated by todo fir in the Uryu Experiment Forest of Hokkaido University in northern
Hokkaido. The results obtained are as follows:

1) In all plots, more than nearly 80% of the individuals and basal area consisted of todo
fir.. Trees were distributed in all layers with high density in Plot 1, but Plots 2 and 3 were
composed of only canopy trees and had a low density. Age distributions were irregular in
all plots. The peaks in age distributions were recognized as 60 ~ 100 years, 120 ~140 years and
160~170 years, and 100~110 years and 160~170 years in Plots 1, 2, and 3, respectively.
The relationship between DBH and age was obscure in every plot, and individual growth rates
were extremely varied.

2) Individual distributional pattern and clump size were analyzed by the s —m method
to explicate the spatial structure in each plot. The distributional pattern in Plot 1 was slightly
aggregated and the basic component was individual. In Plots 2 and 3, the distributions were
remarkably contagious and the components were colonies. The clump sizes were 16-32 m? and
256 m? in Plot 2 and 6 m? and 48 m? in Plot 3. According to these results, colonies were
chosen in Plots 2 and 3 with the area of individua! groups being 50-250 m* (1.5~2 times
larger considering the extent of canopy); the colonies included 5~6 individuals. In Plot 1,
the whole stand was treated as one colony (area =250 m?, n=74).

3) Most individuals of the colonies were established during a short period with a few
individuals established earlier. Because the age difference in the colonies was less than approxi-
mately 30 years, the colonies were regarded as even-aged or similar to it. Therefore, it was
concluded that the spatial distribution of tree age corresponded with that of individuals. Con-
cerning individual growth patterns, trees which had reached the canopy layer had larger
growth rates in their youth ; most of them had no or shorter periods of suppression. Sudden
increases of growth rate were recognized in growth curves and were synchronized in many
colonies : it is presumed that this growth pattern was due to openings in the canopy layer.

4) Tt is concluded that todo fir stands consist of a mosaic of even-aged patches and that
allogenic factors exceedingly influenced the establishment process and development of the
stands ; furthermore, the establishment as enev-aged stands is considered an important regenera-
tion pattern of todo fir.



