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KRR ERGTRE L BEONRE L TR > T BE, RIRICL 2 LRAREEDRS
DXBL LB 5 L L LICHARBTORRBEOREZ EH L, MEL ERAICHEKL
RHRICEDSCTINEIT) ZEIATRTH D, BHRIZSEHBETERI N, »OZKRT
BICHERTHELHEBEZ RO &2 5, HREEOBEEEHIC I &2 DHfEEKRERE
DILER & FHEE X DL DDEBOBT ORI DT 7a—F0KD LN b, HFHRBEENE)
WOWHTICIZ, BMEOHHRMA, BR, RCOMELT —FH TR TH2 (LIKENS, 1987 ;
RISSER, 1991)%, 45075 £ — 5 A BRI L WERAMELS = iz & b % 5 BREENE(L
ZLICL > TREMMNICKESCEH TS, LErLINETORRN S (I, BEHMIrEWD
DITREERAVNE (, REEMIAKE VWL OIFHIEHRE»E W2 ICBESEOR /M2
E# % +3ICi3EERTE TV W (SWAINE et al, 1987 ; HARCOMBE, 1986 ; NAKASHIZUKA,
1991; PLATT et al, 1988), F7:, #iEHKZ PLOICKBERKBR 702 2 7 P 25ETL T
% #*(HUBBELL, 1979, ConDIT, 1995), L AKTIZWE 220z,

INLDZEEEREL, PNHHEZIKRTIIAFHLERETHORIBLEREL L i
Y5728, 1960FER %2 LBEICE S 3 T, RERTFHRRREIRIC 1 ha wigOEKBEES
FORIBERHHIS0 4 FrakE RIS EHRIAIThb LT3, 205 bERBRLTIIEEXK
Uy 5 RERFRICERE I N UAFTORER A5115.5ha DT — 5 2 AW TSI BE L %
DISEMOHES L BET S,

WX FHE

FEITACBEICIRICA B $ 5 LlEREPNEFEIRNICRIT S 2 RE X R AERE
R LU r R FAERTERTIT - 2. PNBAEBKIZIZIZSE I HSHZBERTHKRICEL
(TATEWAK], 1958), F k=, VoV bOftEME I X5, A IXHhxT ok
REEESE T 5, REMKIIAEIC & 2 KEELRELOBBIZS vy, 20 r#RI31961
FEDBBRIC & > THREDKERS MR b NIZRERBEENE ARG S\, WU L@k
B A 2E8FIT L5, S HR TRAERNTETORBELEITHLNL T35, miK
LT E BT 2EEIIEE20~30m I5Z L, HRERICRF ey E 7ol Y%L C
W3,

b X DR ET0-320m ) LI REAHE 12 ER0.5—2.25ha Dk ARER #1971 5 5
19765 ic 1T TRH1AA ATERE L 72 (R 1), £FERX % 50m X50m N @iz 4+iF, MEELE6 cm
PEDEREKIZOWTTALI T L — 2 ATV RASTICL - CTEELBREBIN 1T - 1218, &
IARDHBMNEICHA > 2L, BHHEREE, 2cm BEHOBRICL ZWHEEOBEEIT-
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fzo 7272 L BEMOBERE»BEL T+ XR, "NV RBRIZBLVLTOREELL, /Y
W7o I T, VL4 IXRELR=A IXORFIThb -1, U5 EED ],
4 ANBREHICF 4 AEKRENEERE, BT, FRMAOFHMZEEL 1,

SRR ) OB I3, B ORINIE W TS & 5HM L 72 LT 9 SHANNON-WEAVER 7 %
KBS (SHANNON & WEAVER, 1949)% B> 72,

H'=—2 Pl .P; (1)

ZZ TR BHOEOREWEER 2R,

Table 1. General description of study stands

Plot no. Elevation(m) Slope aspect Slope degree  Surveyed area (ha)

01 200 W 20 0.50
02 230 NwW 17 0.75
03 320 N 36 0.50
04 280 N 26 0.75
05 320 Nw 20 0.50
06 310 NwW 28 0.50
07 110 S 22 0.75
038 120 NE 22 1.00
09 210 w 24 1.25
010 210 NE 10 0.75
P1 190 S 15 2.25
P2 70 N 18 2.00
P3 200 S 18 2.25
P4 150 NW 24 1.25
BREIUER
MR L 2 &L

ARAEXICHBRL -8 L 2 OB S MEE L K 2 12R¥, 15.5haMicHBLL 728
5T, FFey, FFACEF, AZXHZT, NYX)VRPFLTORERICEFTL Tz,
HEkHERIc L 2FESENOBVEER N Py, VoY, IXFT7, /XA TTH-
2o 70y PO 1 CRREBMLEEI A SN G -2, ThUNANDEDRERTL Y X,
TETA N, ey /X, I XXNL ) REBRNLHRE A FEORE, (X+7, v/
X, A9 HLTNE ) LBHEOLEE, sA /%, a2 T77, ~MNXVDE I XY T
KA % BT (Kikuzawa, 1983 ; KOIKE, 1988)#%BFE L T\ 72,



Table 2. Species composition and basal area (m?/ha) at each plot.
Species 01 02 03 04 05 06 07 08 09 010 P1 P2 P3 P4
Taxus cuspidate 0.06 - - - — 0.05 0.20 —  0.01 - — 0.01 0.01 0.03
Abies sachalinensis 16.71 9.73 17.44 11.65 7.88 7.22 17.64 0.41 17.45 14.67 4.23 3.90 4.93 4.22
Picea jezoensis 9.90 0.22 19.94 10.64 15.82 17.02 — — 2.25 — — 0.01 0.07 4.07
Picea glehnii 2.07 0.01 — 0.67 0.28 — - — 0.72 0.20 10.14 1.17 7.20 0.002
Salix spp. - - — — — — — 0.01 — —  0.01 — — 0.05
Juglans ailanthifolia — — - — — — 0.02 2.45 - - - — — 0.17
Betula maximowicziana — 0.18 0.31 0.24 — 0.08 - —  0.01 — 0.10 0.12 0.07 —
Betula ermanii — 3.77 3.8 0.91 0.56 1.00 - — 1.42 5.83 — 0.07 0.04 0.28
Alnus hirsuta - — — 0.004 0.15 0.01 0.40 0.29 0.06 0.42 0.01 0.05 0.01 0.05
Quercus mongolica var. grosseserrata 3.95 5.66 — 317 379 1.01 7.68 0.10 7.94 7.12 0.31 0.12 0.22 0.51
Ulmus spp.* — 0.21 — 0.15 — 0.06 0.47 4.32 — 0.34 — — — 2.3
Morus bombycis — — — - — — — - - — — — — 0.02
Cercidiphyllum japonicum — — — — - — —  3.10 — — — — - —
Magnolia obovata — 0.13 0.33 0.18 0.09 0.75 0.46 0.02 0.31 — 0.09 0.82 0.06 0.42
Prunus spp.** — 0.07 0.39 0.19 0.02 0.22 0.08 — 0.10 — 0.03 0.10 0.06 0.05
Prunus ssiori —  0.01 — 0.05 0.22 — 0.43 — — - — - — 0.15
Sorbus commixta 0.57 0.40 154 0.68 0.74 0.72 0.56 0.07 0.43 1.22 0.16 0.41 0.63 0.30
Sorbus alnifolia —  0.13 —  0.04 — 0.04 0.30 0.01 — — 0.09 0.1 0.02 0.04
Phellodendron amurense — 0.07 0.16 0.03 — 0.59 0.19 0.55 0.10 0.04 0.01 0.01 0.002 0.10
Acer mono*** 1.87 2.63 2.40 1.09 1.58 1.02 4.63 6.50 1.42 0.99 0.22 0.64 0.03 3.28
Tilia japonica 0.15 2.23 1.48 1.40 1.68 1.63 3.26 5.51 0.64 0.36 — — — 3.23
Acanthopanax sciadophylioides 0.16 0.32 0.30 —  0.20 0.23 - — 0.27 0.57 0.25 0.15 0.28 —
Kalopanax pictus 0.60 1.77 1.28 0.26 0.09 0.21 2.27 1.00 0.26 0.24 0.07 0.17 0.13 1.14
Cornus controversa —  0.05 — 0.03 0.02 — 0.04 0.23 0.04 0.03 — - — 0.23
Fraxinus mandshurica var. japonica — — — — — — — 0.91 — — — — — 0.45

+ [ contained U. davidiana and U. laciniata,

: contained P. sargentii and P. maximowiczii, *++ . contained A. mono and A. mono var. mayrii.
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THIY 2y DEEEIZ > 7 HIKH0.01~64.5%, HREMEK H0~5.7% & <> KX 7D
13 9 »'E D - 72(Mann-Whitney U test, 0.025< P <0.05), Z{LIZEME A LG HeE=
WBLDITHL, > r R DOATFIBEEMORBEICL - TEbNTWA I T LY,
ThHLS =V PN OMEOEBTIHEINTWE I X ELBERTHLLEZ LN,
F—EEHNRERIC BT EFERD/NIMERL FH L EEHEIZ1.03~2.20TH - 72, 2
DHEMEIR 7Dy } P2 2BV 2CHRAER T S F0BMichTricHmLZ (M1),
BAEDMOBML 72 FMRBENHREARNE ZIRE L BREN D 7 FHHKH0~2.49, KFEER N7
FHkH%1.46 ~3.75(HIURA, in press), FREMRHT1.59~1.93(YAMAMOTO, 1992a)TH 5, AHF
ROT—Z I3/ MERLEATVENT, NREMREBRICHET 2 LEERERILTH,IETT
2LEZLNDD, AFLELHRNESRE T
D FARBE D Z IR TR LRV 2 2w,
] ° MEMEREEIL 72 » F P 2 07.86m?/ha
181 25782y }037049.43m?*/hag T 6L Lo
] ENH ol BRBLEBICL 2 X v v TR
] BLLWELTH 2 HMPLIEFARTIE, 1hafl®
1.0 % S — DREX 2T|ITITHT A THBEIZIZIZEET
o4 s 22 (KOHYAMA, 1991), —HitHthoHa, HER
EHA* 1 haBi TH T FAERBOFKTL 2
Fig. 1. Changes of species diversity at ooy RBIARE D 5 32 & &L T
A solid line showed the latter 1) sHCHRCIRHARIC H TIELY 4 XHFEHI

species diversity was the same as
the initial species diversity. KEWTZ L E2RET 5(YaMaMOTO, 1992b),

2.2

1.41

Latter species diversity (H')
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Y4 XM
ERBER FAAICL, $HERE LERICHIT WS EROEESFOEB LR 2 I2RT,

ZIZTHHA X7 T RABREES2EBL TA 75— TE520258L 72, §4bb752
15 8cmifi, 77 2 2H»8~16cm, 77 A 3516~32cm, 77 X 4 $'32~64cm, 7 7 R 55%
64cmll ETH B, HERIIA 75 —T 7 7RSS L TL— LR E2RL, BN A X I7TRT
BERBDEEH VA LNDE LD, THUNDVA X7 FATREHIITEAE k-T2, —F
IREBTIILFR AR, B4 X7 5 A CEESEDBEIALNIZ DD, Fnlitnr
FATRAEPM B2 EBCEFTICHEML, FICERS~16cmD 7 7 ADHMHPE L > 72,
FeAab Ik ) WEESFHBOERIL, 1EENERT—5 A BEERKEROH#R
TTNETNRLRKDLNIERENA XFHE—ET 2, 2, JRABNHFUNT—s»56B00
PRREFAXGAHEIZ—BE L LW (RBET— 7). &> (ERERXBEOMIHEE LHAANS
BIEDLETH 5,
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Fig.2. Frequency distribution of diameter at breast height (dbh) of conifer and hard wood species at each
census in all stands. Size class 1,2,3,4,5 include trees of dbh< 8 cm, 8<<dbh<16, 16 <dbh<32,
32<dbh<64 and 64 <dbh, respectively. Each symbol showed the data at each census.

B 3ic8cmiEic 7 7 AR L e EAEROMBERNVBESG LTI, En7 oy b LBE
ke L TIRERNICLFREZRTY, $EHMTIZ09, 0100 5 IcHEL— LB Z2RTH
GFLHb, 72, KFLENY A XFHAIKLENTNREL > T3, ZOMNBEENEES
ik EROICHET 2120, FreRosmEERKEKOHRYAMA, 1986)ic 4 TidHE N/ T £
— %KDz, TOFHEBEERBIIUTOER 2L, MEERL CERRS T ITEZ L
It > TR ZHRETHERICFEEEERDLNDZ L L, LFEFHE DI TRE Y HRENVT
LIZ#DFEDH B,

f(x)=axcexp (bx) (2)

T IMEEERS 7 ABORE, aiiMRLERNOEE, bIZEOMEE, c3FHNEA%R
£, EHT L LMHEEScm LNBHRZNER L L, X3 CRAERBICBLE T A—FL
BEEBMEEERL 2. WTHRORAER T BEBERIIH0.87LLE Z0BB~DHTIZ Y
DR, BT A—237 0y FMEICRRLEEZ RS 72, &/37 A—FICIIMEEICHEBESH Y,
atbiziZIENMEB (r=0.655 P <0.01), b & cicizRDMEBE (r=-0.796, P <0.01),
alkciTiZANMERN (r=-0.975, P <0.001) #*AbLiz, ZNDI LIV A XFFHNRH—5E
DRBEIHE > TREZIN TV B Z L2 RET B, FRE/T 2= 2D b b i3 MEMERE
ErEOHBEND -7 (M4 r=0.547, P <0.05), T4 bbb, KEKRHIHZEENERE
EXE R BICONHMBRVEE 2BRr L 4 b, HROME BKBROEEICNT 5 /MEAD
FENSLE2ANMICRTZ LICL DT, AERDVEMT I ONEFHIBE(L->TW5B
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Fig.3. Frequency distribution of diameter at breast height at first census in each stand.
Abbreviation of each stand is the same as in Table 1. Shaded and open bars shows conifer and
hardwood species, respectively.
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EERTLDEEZ LN D, FBMARY LBAREEICKEFL TRDT 5 Z Lz EBITIIET
NWOBTICE > TORENTWE (REERT—-F).

Table 3. Estimated parameters in eq. 2 by the least square method at each plot.

Parangr 01 02 03 04 05 06 07 08 09 0o Pl P2 P3 P4
a 3.316 3.441 3.129 5.472 7.326 8.700 3.558 8.177 —0.980 4.122 4.128 4.644 5.840 6.623
b —0.092 —0.095 —0.066 —0.039 —0.039 —0.016 —0.103 —0.037 —0.134 —0.092 —0.126 —0.186 —0.086 —0.060
c 1.077 1.010 0.855 —0.142 —0.640 —1.317 1.129 —1.148 2.721 0.857 1.025 1.131 —0.019 —0.363
R? 0.980 0.969 0.955 0.955 0.929 0.875 0.940 0.868 0.952 0.986 0.968 0.975 0.959 0.964

0.0

Parameter b
S

0 10 20 30 40 50
Initial basal area (m?/ha)

Fig. 4. Relationship between initial basal area and the parameter b in eq. 2 of the stands.

JET & FAR 0 B IR

7'ay FMEDISEMOLHE - £V 4 XEIAAIC L 2FETHRIZR/AN.01%, EH 5 BK1.39
%/ FETHY, WUHENEL B -2, TDI L IHFROBMEH B ZMEICIEEIC KX CEBIL,
EOFMTICIIKER - BT =5)) > FAEHIFARTH B Z L #RL T3, 15.5had
HOFETHITFH0.45% ./ FTH ), BRI TFHRE R HE L THRKO D&M 2 5HE T 5 £ 222
Frhb, COMRTHETICHNLONT 0y FZAES5.5haTH ), HWEHBRL 2tka b
L RBEAY S ( MEMEREENE HKE TR2LEELFR OIS 284, »oEHHICH
o TRHIEN TS, o> THEBLNLHFROOEFMIIZEBEENE N LNEVL S, B
HWREBERTORER, B~ 5—NDE=FY > 7H 6B LN T 55K BIERREIIT
70~150 T4 1) (BRoKAW, 1982; SWAINE et al.1987; YaMAMOTO, 1989 ; NAKASHIZUKA,

1991 ; NAKASHIZUKA et al,1992), Z i & H#k$ 3 + 5E1E8 S 7z b # IR ko) @i
BRREWVWEWZ L9,
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#®i3, MEHOPAER~OT 70— F 2 BB T2HBENERLE L DI, HEMENR L
RENVEMLT— 2 BEIBNH»LETHS 5,

| 32
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BREEENH 2 IC3BAREIC SR LB HE B2, ZZRLTO2LBHLEL EiFs, %
BEHRIZABERFERERN 70 Y 2 7 PR TLHFRBKROENE, H—8E L TE/I N
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Abstract

Community structure and dynamics of primeval boreal mixed forests in Nakagawa
Experimental Forest was investigated by using the 15.5 ha, 15 year-census data. We found
25 tree species, and Abies sachalinensis, Picea jezoensis, Quercus mongolica, Sorbus commixta,
Acer mono, and Kalopanax\pictus dominated in the plots. Initial species diversities were 1.
03 - 2.20 (H"), then its values slightly increased during 15 years. Basal area densities were
7.86-49.43 m?/ha at each plot. Frequency distribution of diameter at breast height of
conifer and hardwood species showed bell- shaped and L-shaped, respectively. The
frequency distribution of conifer species was almost stable except the minimum size class,
while individual number of hardwood species monotonically increased in each size class.
The basal area densities larger, the slope of a distribution density function more gentle. It
suggested that there was negative density dependence between canopy tree density and
recruitment rate. Average mortality rate was 0.45%/yr, and the corresponding turnover
time was 222 years.



