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The effects of human disturbance on forested landscape structure and
plant species diversity in Fagus crenata forest region

Takuo NAGAIKE

The purpose of this research is to clarify the effects of human disturbance on biodiversity from species to landscape level
using with comprehensive approach. Specific goals of this study were 1) to clarify the spatio-temporal changes in landscape
elemert, 2) to show the habitat preference of the species oceurred in each landscape slement, 3) to demonstrate the effects
of human disturbance on plant species diversity in each landecaps element, and 4) to evaluate the plant species diversity in
a whole landscepe comparing with it among landscape elements.This research was mainly studied at Kamikawa village,
Niigata prefecturs, This village was composed with much forested landscape element which was managed by various gradient
of hurnan disturbancs (i.e., sheiterwood logged forest, secondary forest, and plantation) and little primary forest, and is
typicel rural area of Fagus crenata forest region. The spatio-temporal changes in landscape element was affected by both
natural and social environment, The stronger intensity of human activity is, the higher the landscape diversity is. I was able
to identify two patterns that led to inereased landscape diversity in the study sites. In the first, which was most apparent
in the primary forest site, increased diversity resulted primarily from an increase in the number of landscape elements, In
the other, which was seen in the coppice forest site, increasaed diversity resulted from a decrease in the difference between
the numbers of grid squares dominated by each landscape element while the number of landscape elements remained
unchanged. The habitat preference of the species occeurred in each landscape element was tosfed statistically, I surveyed 95
(4477 quadrats) and 87 (4157 quadrats) plots for forest floor plants and tress, respectively, According to habitat preference,
the species was classified into 7 types.

Plant species diversity in shelterwood logged forest was not significant difference with that in primary forest. However,
the proporticn of Primary Stand Species in shelterwood logged forest was lower, In sscondary forests, 1 showed that the
relative dominance of besch reflected with the gradient of human disturbance (i.6., the more the intensity of disturbance is,
the lower relative dominance of beech i), Alsog, & stand which had been used intensively was lower relative dominance of
beech. Piant species diversity seemed to be affected by management history then presentstand structure. Incassof Cryptomeria
Japonica planiation, the smaller canopy trees were, the more neglectful the stand managed, indicating that the relative
dominance of C. japonica is lower, Plant species diversity for forest floor plants in the stand which was managed intensively
was higher. However, the propoertion of Primary Stand Speciss was decreased with higher relative dominance of C. japonica.

Finally, the ratios of number of species and the oceurrence frequency of each species group were compared among primary
forest and the other landscape elements, The results showed that the occurrence frequency of Primary Stand Species was
the lowest in secondary forest, suggesting higher impact of the conversion. The method using with this study could identify

to comprehensively understand of bicdiversity from species to landseape.
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| Deforested sites

hort-height coppice forests
all-height coppice forests

Landslide sites & vegetation growing in areas of frequent snow avalanches
& Quercus monglica Torests

@Primary beech forests
hort-height coniferous plantations: Shelterwood logged beech forests
all-height coniferous plantations
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1995

B3. 1.1 (a). 1967 % & 1005 FOSEEE (EERKE L),
Fig. 3. 1.1 (a).

Landscape structure in 1967 and 1996 (Primary forest site).
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| Deforested sites B Landslide sites & vegetation

Short-height coppice forests . growing in areas of frequent snow avalanches
Tall-height coppice forests B Cultivated land
Short-height coniferous plantations: Paddy
Tall-height coniferous plantations & Residential areas
Bare land

1967

B dn o i e G e

EhTESEUsRERRaNEY

1.1 (b). 1967 & 199 SEORIEME (SRESED.
g.3.1.1 (b). Landscape structure in 1967 and 1996 (Secondary forest sita).
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(&) Primary forest site Private land . National forest
1998

Defarested sites

Shorl-height coniferous plantations
Talt-height coniferous plantaticny
Short-height coppice forests
‘Tall-beight coppice forests
Mannged beech forests

Primary beech forests

Guarcuy moq:u!ica farests

Landslide sites & -
vegetation growing in aread of frequent ecowr avalanches - —— 5O

(b Sesondary forest site Privata land National foraat —— s 1060%
1867 1835 1667 1995

Baretpnd eer 110
Cultivated and
Paddy
Residential areas
Deforected sites
Short-height coniferous plantations
Tall-height coniferons plactations
Shori-height coppics forests
‘Tall-beight coppice forests
Landslide sites &
vegeiation growing in areas of frequent snow avalanches
B43. 1.2 1967 £ 1995 FORBIEEOLEL. BERSHEROI Y o ME,
FHORXIEHEROTLOEISE. ThThTT.
Fig. 3. 1. 2 Changes in landscape structure between 1967 and 1995. Numeral
in a box represents the number of grids of each landscape element. Each arrow
shows the percentafe of the number of grids in changed and/or same landscape
elements in 1995 to that in a landscape element in 1965.

——— 1

F3.1. 1 EHSHELZOEL.
Table3. 1.1 Landscape diversity and their changes in study sites.

1967 1995
Primary forest site
Private land b 197 1.95
NCH 2.680
National forest Fi 093 161
_ NCH L7
Secondary forast site .
Privateland H 1 2.26
NCH 4,10
National forest  H’ 208 2.22
NCH 414
! Shannon’s diversity index.

NCH (Number of changes in the landscape element from 1967 to 1995); The valueis
caleulated by dividing tha number of landscape elements changed between 1967 and
1995 per a landscape element in 1967.

#£3.1.2 SHESHNTRLEVV o FEEBEED I 20Tk sy —
LTSS OFE.

Table3. 1.2 Frequency of grid classified with categories™ in
changes of landscape structure.

Private land National forest Total
Freguency % ~__Fre 9
Primary foreat site .
Diaturbance a7 2.2 858 414 745 75.4
Plantation T2 267 59 82 131 13.3
Succession 111 411 1 0.1 112 11.3
Total 270 1000 718 858 938 100.0
Chi-square teat 0001
Secondary forest gite
Disturbance 93 168 28 10.2 121 14.6
Plantation 320 5§79 177 646 497 60,1
Successicn 140 253 89 252 209 25.3
Total 563 160.0 274 100.0 827 10040
Chi-square test =006

*: Cited in Kamada and Somiya (1995).
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BYZEBEREE~N, TOHR. WORBRER
(. M. JKEL. 9. R, BERAFATH, &
RAFANTH, ERRM, @ATIRRR, 77+ KAREH
MEEEMK, THEEMR, Y 7R BB BEEL)
EW o, ThEhd s )y FTRAEOEEZ DL
WEREZOZ) v FORBERE L, 7T KRER
MR, BEAMEBREENTDNI R TH S, T
OHETEINMEEATEES TEEASREINT
WEHLOT, REFUREEAaDERTELNAL S,

NSO THERORE S 2 DOEEMERS:H
LN REEROBLERS ) v FRATHEN . £/
ZNEhO 7Y v FONEES S PEEREERT A &
EbiT, 27V v FOTMEARE (BEi, B3

bif~To, REASEEELTMT 5 720)IT, Shannon D&
RRERR () 2HEHB Ui,

3.1.3 & §

3.1.3.1 ZEHSOELD
LHIFFERZAER T D HE

1) REMESE (K3 1.1a, K31 2a)

28 4EMIT. RAMOBBAERIULI O TIC, HE
Wi 425 6 ICENENIML T, BEEHICBNT,
EARZII L 7 FEROERESED LT, EBIT,
1967 FITIZIEE LIS » fo A F A THDT 1995 4E 10 13 1
Hahio, BARTHE, 7FEHEROERIZ 1967 FiC
0% Z D Tindcdi, 1995 Fisid 8 % LR BICEP L
Tiieo 7FHEERCBOTE., BERTIEZOE A
FRERERERIC L > CTHT S0 L. BERT
A THPER RN DEIRMBED 5 720
2) TIRMESE (831 1b, K312

REREHTIE. BARTRERS 1967 il 2@ 60% %
BT, 1995 FITiE 50% 10D LTinde, A F
ALHRDEREIL 1967 05 1995 FFiTH 2 fHIT8 - 70
REMWOFEFERIT 1967 F & 1996 E TR~ 1o H
EHoRBEEOELE, REMOEREEEL T
7o RAEMESEL D SEESICAE T 5 T RME LR
BN TE, BEREEEshEh T,

3) BRBSHELREMEOE OB

REERE (7)) 1. FERE LR LA RRR
Mhod, 1967 LD & 1995 FETEh -7 (EI LD,
Efho 7’ ik, BTEERTEERLDEED . B
SHRESROEEHO B 3. 28 EMTEZICENLT
Wi, XD, ZHHESEO 7 XE A EE L

PEEAELHRL Y bE -

BEREOEL Y —  OEEEE T 3 12510,
1967 E > & 1995 F D BB HEOE/{ERT NCH
(Number of changes in the landscape element from 1967
to 1995) ZEM Ui, NCHX, 196TEORHERS -
N 1967 FE & 1995 FEORIT T Y » FEELNA S
REEENTH L. Thb5, JOEOHWIEE R
BOEPEETH - I EART . NCH . RAEH
EHEORENT 26, EHRT 18, “RHELHETI
FNENALE 41 TH - (BRI L1,

S - BE (1995) OEEEHOT, REEEOZEL
ey —k [HBEL TR BBl o3 ok 7
=i L, WooERICL S &, THBEL) BES
EZXBOBIOML BAE., BARZRED SERZR
W)L Zebkn S B 2o AT REEEA~OLIL,
CHERE | ISR (U F M k) 3B
B O ST ERMEHR A~ OZAL. [EF ] 13 [H8E] oWoZk
bTdhd, cAdOhFT ) —HOI Y » FEE BT
ERERCHET 2L, RERESBTERIIRL-T
BY, EEMNTE MEE 6, Balcll MB8% ) 1%
ot (p<0.001, 714 ZFMRE. #3129, £hicx
L. ~RBRELBECIERLENZS O -/ (p
>0.05, A4 ZFE, £3.1.2,

3.1.3.2 SEREOT(LLHMEEROILE

1995 SFEOIRAME O 7 F FHAEK, XUk
BEHEOKEROEFIR., 198TELY ERIED -
7o (p<0.01, U-test, #£3.1,3), REKRELHROEAR
TRMOERT, 196TEED S 1995 ETHEITED »
7z (p<0.01, Udest)s Fic. BEREHROEARTX
e (p<0.05, U-test), IR SR (R HEMH & KA
R (p<0.01, U-test) (., 196THE LB LT 1995 &
THERIREFICE - Tz,

WSRO 2 REHEOZ Ly — D a7 ) —
MeEs L ffEbgT2 L, 2hodThohF R
Frz > T (p<0.05, “IRMKESHEDES. p<0.001,
ZF O, Kruskal-Wallis test, 3. L. 4),

3.1.4 £ %

FHERA AR 3TRAIR & b, 1967 4E & 1995 4F 28 4F
HTHERLTH, Fid. AREHOBEEZRLTNS
BEOERH, REEBEOEITAESBEEL T,
EXEORQOEERIL. FEOHIEERLVLREER
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BEhEMm-7o B3 LD, S5, BEBEOE I,
BEOHIREBOHN, FEORLOEERL D b
THhoto (#3511, F3.1.2), BESHEOEI,
ABOBEEORE (Madenoff et al., 1893; White and
Mladenoff, 1994) & ARIEEIOME (Hoover and Parker,
1991) OWMAICEELTVD, LT, ZhodkE
Bk, AMIEEORHE EBESBHEMICAEEZEL
THNEZEEREL TN S,

PUEE i 350 C B G DR ZE RIS b LR L 7
$H - 2F (1995) OHEIL, 194 ERIEREED
HIRO FHIA RIS VR » & & d - s,
1989 FI W ORRIC - e Z EARL TV B, RE
T, EFEL SO RHELSHO B HKER., 1967
FCET I, 1995 £ TORMBBLH TS - 7z,
FhIcE L. EEESTRVESAKESRORRERE
&, 28 AR THBICHENL Tz, HBEICBNT,
BRSO BEEEIERIc s M, EELTE
—REFEETLE TS THFIC K > TSR TE 1,
U LAehss, BAEMRES LT 2 RO RBSRIE
OLFiT. BEHHFOFMEEICLIEHINES v
PEREE ZEATMICKD 0L (Franklin and
Forman, 1987; Ripple et al, 1991; Reed ot al, 1998), L
TediaT, & HHMROBRBERE L4 57201013,
ABEHOREPITINOR S ERT A NENS L, K
T, 199 FOEBEREN TFI0EER -2 2
LiE. BERCIEERD S RRBHEER~OEIC
X T, BERBTIEHER RO REMD S S ERAT
WL OhoBEERE ORRICL ST, FEdho &
NiZEERLTVS (|3.1.2),

SH - HE (1999 3, REEE0EE. £E0k
WHEIET TR & THEMR D ok » T EEDH L
BTRIESl k-t ERIEhTVEI &%
Rlfee EHIC, WHREEQLOHBOMERS &
XD biebahdFEEEORE, XVEETHE
I EEREE Ui, AT, BESEOENLIE. £E0
RNEERTE TR KL -7, £X0 b s HEET
Z IR IC k- TECBISRIEhT GALY,
Iho L8 BE (199) OERLOBENR, EEOD
ZOMETHC O N A HREZEROEN (GH - B&F
(1995) OFEAMTIIEEREZOBOHEK, KT TIEX
REFHER) L. £E0H It B AHERS LT
HMANELL I LOB/MARNE - ThhbEhTnd L
ITH b, RFARORBEEOTRNETEETHT

B ET THEEL) & TREMK | DSEEBALEIN & 78 2 IR
ThbH, BELGE, AOBLOX S, fFRichizs
HEREOEHEERTILENHLPLTHS (Hong
et al., 1985),

AMOERR, LHFAEEEORIBRBBEOZEL
ICRIS - FEEREZTNA I EERLTNS, AN
ERAtoRBERETETHRID EL (F L D,
EEMOREESOFLEEET I EREIEFREERE
A (K312 31D, ThoOBERE, HEE
it HPTE BRI L - TR S (Hansen et al., 1991)
T EEFMLTIN A, Spies et al. (1994) 1k, HHREH
DEFPREZDRY — 0 Ry FHAL R, oy VEEO
HROZEBII+HIEBRICEN L - T &R &h
ZIEERRELTVE, Lkdhi-T, BiEkofbs
BEEd oI, A HIEREOECSREREOE
BICEDE IR T ANEERET L ENFETETH 5,

WEERD BEESEOECEEB LTV (313,
3 L&), 1998 F0 7 rFAeEREARHMOER L ERE,
IGTFELDBERICHL. TLTRIKE Tz, T
NoOHER, REEBIEES. 2EHORAICET
RATNEZEERL T4, FELBIEHOTHER
OFEMEM - 8F (1995) KX THEIN TS,
ORI hMEOMA BEVTITA LS —RILRE
THRHpd L, BEEEDE L ¢F —vDh 7T
J —HTESs LR, ARIKBRL - TW (&3 L4,
ZOREFLEAO 1S, FERELSR TR B ©
b o L FENOIN L. —KHE SR TIIERE]
Bho-EbmHI &, ZIWAK, BEEROEED
BERGHRER TR -THhaLA 7%

AHCE, THFREHEOREN LB ERSREEE
OEITFEL TN E I EEH LI Lice Madenoff
et al. (1994) % Turner et al. (1996) AHEHLTHE X
DT, RBUEEOEETRIT 5 2 &5, RELHR LY
ST ORMEREICEET L REREOE(EHS
295 LT AHESORE, DHArERE EER
REETHILPELILETH S,
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#3.1.3

HREERICEIT S 1967 F£4& 1995 FOMOES LB OHE,

Table3. 1.3 Compared mean elevation and inclination of each landscape

element between 1967 and 1995.

g9

1967 1696 1967 5
Mesn SP. Mean SD. Test Msan SB. Mean SD. Test
Primary forect eila

Deforested aites 1200 400 - . 102 46 -
Short-height coniferous plantations - - 2133 340 - - 261 35
Tall-height coniferous plantations = T - 4448 1434 - - 193 68
Short-height coppics forests 431.0 1422 4228 1420 265 01 263 90 *
Tall-haight coppica forests 6211 2034 6644 1440 M 261 93 2356 83

 Managed beech foresta - - T468 1800 - - 223 80
Primary beech forests 7181 1851 8681 1308 223 78 210 - 68
Quercis mongolics foresta T 10538 498 10533 499 187 8% 187 82

" Landslide gites and 6685 2236 . 06695 2238 307 80 807 - 80

vegetation where avalanche frequently oocarred
Secandary foreat sita

Bare lend 38256 00 3638 B5T 113 DO 1856 BT
Cultivated land 2980 654 8062 617 178 86 1646 88
Paddy 2813 868 2607 633 183 62 135 80
Reeidential arean 2388 998 8054 1089 139 48 M3 54
Deforested sitea 37146 748 4060 FIT  ** 188 7.8 2i8 78
Shori-beight coniferous plantatinos 4866 1208 4592 994 211 77 208 73
Tall-height coniferous plantations 349 1018 3912 1108 2069 71 201 72
Short-height coppica forests 4144 1058 4127 1082 233 19 241 80 A+
Tull-height coppice forests 6902 1447 £0LT 1512 262 7.7 289 78
Landslide sites and 411.2 4680 181 298 89 298 90

vegetation where avalanche fraquently otcarred

Test: Significance level of difference in elevation snd inclination bessrsen 1957 and 1858 by the Mann. Whitney Utest

1005, pe0.01,

*3.1. 4 sHEgoTb Y —vERTHFTY—
MTOES LEHOIR
Table3. 1. 4 Elevation and inclination of each
category of changes in landscape structure. We
tested that whether or not slevation and inciination
among category were different using by Kruskal-

Wallis test.
Primary forest site Secondary forest site
Categories Mean 3D. Mean 5.
Elevation {m)
Disturbance 121.3 180.3 408.1 788
Flantatien 4183 154.2 487.8 1249
Succession 5260 73.8 510.3 142.3
No changs 558.9 2352 4017,0 1168
Kruskat-Wallis test Pe0.061 70,05
Inclination (degree)
Disturbance 229 8.0 21.2 6.9
Plantation 20.1 6.9 22.3 80
Succession 223 8.0 212 7.4
Mo change 286 86 2385 86
Kreskal-Wallis test p<.001 0,001

3.2 THHEOSRESEED
FLIC KT T EZHNEORE

3.2.1 dLsic

EmE R oERE., BETHOREE TORBHE
EHERD (Noss, 1990, BHEOEM R r—- v CEH
ENAREOEILL, U TCORECHECEET S,
Turner (1989) %P Forman (1895) HfELTHA LD,
BRIV TNV _LOEHERELERTL LT, &
HOEE, B, NEET LoREEHLMITEZ L
HERTH 5,

BEBO®FA 200 — v EAERIETALDICEL DK

R EEINT & (O'Neill st al., 1988; Turner, 1989;
Forman, 1995), O'Neill et al. (1988) {1, SEiEHE%
FHHEY B 7281 Shannon DFRHRICE SO TR BIL A
BERECERE U, COBREIEEETELOWMETH
Wi (BIAIE, Simpson et al., 1994; Milier et al., 1995;
Ritters et al., 1995; Mladenoff et al., 1897), EBEEEE
LEZLUBEOSRECRBRICET IEICHH s
T &/ (Freemark and Merriam, 1886; Pearson, 1993;
Rescia et al., 1994, 1995, 1997; Miller et al., 1997), #FiT.
Rescia et al. (1994, 1995, 1997) 13, BE» OHET T
DEREEBREOELY, KEEOREDSHREITEEL
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TBIERRALMIT LI, 202 &id, FRoBHET
EPEMCBONTHRERMEORLEHET 5 LT, BE
OREERELHOMIT A EMEETHELAER
LChd, LHLENRS, RESEEOEICRITTE
RPEESHEOENNEET 2 &2 A DNTORIR
REBELNTNS,

A HATF R ECENAZREOELICABEL TV
Z &R T (Wear and Flamm, 1993; Spies et
al., 1994; Rudis, 1995; Turner et al., 1996; Wear et al.,
1996; 3. 1), ZOHEABED 12, EEoZbickiEd
AMESORES I A ERIC L - TR I EITX
Bo FRME, FMCEH S EEET IR
DENZXSTRRBLZZEPBMONTIS (Hansen et
al., 1991: Spies et al, 1994; 3. 1 #0)o Licdi-T. #E
O HFTFEIE P & i 2 M B CEBIRLICET S
MEET I BT, ITHFEREORNIZRIND
HBEINH D,

HADBHEES B LTH 3 7 H#id, BRI
bRIcEEO ABESORER, 7 REROERESH
AR L, BEoMmRE R oA RESh
Do FORLEAIIDIC20- 40 FRIBTERDE URE
SNFo AR GEERY, 1603) W, EEFEBUTRSH
5, 3 15T, REBEOELE. EHT5RBER
OEV (FFEERF IR EHHTRERRECL -
THLEBEENTWAZ %R LI, 28TIL, BREZS
RECEICEEST IERE, THGHEDRN, B
FUBBBEROEM GG Y — v 2 BR LTS ST
B ExBNE L,

3.2.1 # & #
EHELIMEALABRTT -, MHERID
HWimENTEY., ThchoBHER IR BHFED
WE L, SED o REMAESOHETERINTHE
G.1H2H).

3.2.2 # &

3.2.2.1 1 B {t

L1 EH CHBEH O TRBERER o 221,
AFOEHICBNTIE, BT 29 ~TDS ) v FHR
CHHFEEETSH L7 Y v FOAEROIIWH, R
& LIy ) FEUIFAERE SR 1,741, ZIRHES
1,983 L5 o e ThENOREZOREH - BHK
. EERATHECHE LML TE D, ROHR

ICRIE - Fe MR E BT 5 Z Hidiah oo |

ERE R, CRRE S RO BEROEAE 48% & 6996

T RESMPEAL TSRS,

3.2.2.2 -5
REPEROFER 5 — i3, VTFORMERCTHE

| e

(1) 48 (Diversity); H (O'Neill et al., 1988) :

H= 3 (P,
i=1

Pkid, 594 P TORBER kOHA. MidH
RSN BEERUTH 2, HOENREWELDE
BUBHERTEBRIN TV ARETHL I LERT,

(2 #E5EF (Dominance); D (O'Neill et al., 1988) :

D:Hm+i (Pl)In(Pk),
k=1

Hmax i Hmax = In (m) TREN, TXTOL
WFBS A TIsZELORISTEFT2RRERELER
Wi 5, DASK &ML BRBIL, MBULRHE
FROIbO—FPASUEAREELS LTI EER
L. DOEDDENERIE, HELLZhThORE
BEROEDAEHICAKERNENIZNT EERT,
(3) Nearest Neighbor Probahbility (NNP) ; qij (Turner,
1989) :

qij = nij/n,

nij BREFER I KBET I REER 0/ v FH
THBo NNP L DIEHS R — VT HIREOS
WALDESGWERRT %, AT, £HRThORE!
BERTONHALEFHNT 2 fcdil, g ETH7) v
FOERBERLBETIREERMRICES (3 4b
B, 1=;DEE) ONNPEREE L,
(4) #EHEE (Contagion); C (Li and Reynolds, 1993) :
C=1 +.i1 il giln(gy) /nin(n),
i=1j=
g I EREFALTH S, BHEOHOEID, KX
7AgE LTty FCRBIDERE TS 2 LERL,
ENEIZE { DNE Dty FTHRRSN TS RRE
RHESHTH A,
(6) FEEE (Simirality); PS: (modified from Whittaker
(1952)) :
PSs = 1—0.5§11Pka—Pkb,
fom

Pka & Pkh i3, #hAFNFEER LEEHR b TOR
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HELx OUETH D, P8, DA =EITEREMT
HELMEREN L EERT,

3.2.3 # &g
EBEBEE. 196TE0D 1995 0/, BEFE
EEROEATEML TV (#3.2.1), B5ERRE
THATETEREE b, RUEME SETHEINU. SO h
BTHD U, MEEROEPER, BEHRTHEMIL,
BREMTIEEDS LT, TIRHESERORHREREII
Eb BRI U, FAERE SR THEARFEA
THR, EARTIA, RAEFHEERANO D EILTH
72 (£3.2D. &6, HHIEEEMOBLE
FAARE ST 1967 450 0.340 5 1995 4E0 0.298 12,
TERERE T 1967 £ 0.622 An 5 1995 £ 0.558 i
s, MEEFEETERA LTV (#3.2.3), EEHRO
1967 £ & 1995 SFDRIM A (RAME ST 0817, =
EHELRT 0806 3 WHAAEETREAN (HEKE
HET 0.805, TERMESET 08T LD HEL. RE
HERBOEAROBEIEFICE L -7 (0317), &3
2.2, MEERICEY I RBEHELROBS 0L LER
LT3, BERESFRICBOT, EFHOEATERK
WED, EARZIRARIEEN L. BEER TR 7R
MEWICED LT, —A, ZIRRESH T, BEF
W, BERE QITERIRESED LT, BAEWT
i BK - AR FALHDEI L T,
RERELE T, NNP REEHOEAT KM TN
L. EFOBR "R, BAHRO T FRERTELDL
Tz (3.2 1D ZIRHE ST, BREERE
BT, EA - @ARFATHRISEIL, EARTZRMAN
WL T,

3.2.4 £ =X
AHOFRIT, 1967 440 & 1995 E ORI, WLHAT
BERETREEBRESEINL TN I EERLTNS
(#3.2. 0. REIZREOE(LIT, AMESO®RELE
OREERHICER N b (Hoover and Parker, 1991;
Ripple et al., 1991; Miladenoff et al., 1993; White and
Miadenoff, 1994), AFITR O W BHEKEOH NS
INOORNIT L B L D7, thDIFHOBRIZEILIL,
AEBF I HEEERBICL - TRE( R - T
(#3.2. 1D, MAHFTHEECET 2 A E RO E
HEOREDE, JOREREER L TOARBERNML
DELRAGNENL - THAEELEBEERL TV A,

Mtadenoff et al. (1993) & Reed et al. (1996) . HHE
BB A BELHEOETIEERELAN{LERT Z L 2H
SR Ui, AEOBAR, FEKESROESEOHE
ik, NEEORSEZESMb -l L ERBL TS
X H7,

PlLo#Ero, BESREOREINT 5 2 D0ERE
HEPIZTAZ ENTER, | SEIL. BEMRESET
BEHPITE -2 &0 SREOBMIZRBIEANDHE
Mk - THEICH LS EIN TN, 2481, ZRk%E
HETRONI ET. SHREOHNL. REERED
Fibick 69, BRBREERMTS Y v FEOEIN
BT LR E-Thi b &N T, BEOFER
1. BEERESE LN E XS BEDR L vy —
vELTHEZRTINS (Reed et al., 1996),

BIEBOEMET. DOFEFREC IR EA OIS,
EARE SROEEWRICET B 1967 £ & 1995 £ EM
FEAn U (RN O &3, BB b T ORETHE U
ZEERBLTNA (E3.2.8), £LT. 2O0EE
BORL 5 THRFEE, $obbEREEEHRCS
A REBEROHELEICE, RELBOBELLI A
7R L 7ro Hansen et al, (1991) & Spies et al. (1994) 3.
T HFHEHEORNIC L » THEH &N 2 B EESRY
B EEWE L, AfiTORNb TR, BEFED
BENERBL T, BEIVALTOEREORENICHE
T35 INFE TOMRTE., FLETAN NG TI Al
foli, BEOHEREIET ZICHFABKRE TR L
R ENRTL

BEREROBEH NS - OENEROIICT H LT,
B0y FRBETIBHEROBEER 2 EFE L NN
Ptk - TEBL L7z, BhEIRELETOFME, N
NP IIESEER LTV 2 BBEROBELARL TV A,
FhEN, RAMTEL LEGHRTENLZZ & B
FHZE { ONE 0ty FEEREN. BEREEREL
T R&EGANy FEHEEINTNE I EERBELTNS
(#3241 IHLOERIE, AREICENT., EFK
BREFHL D IR BOER <7 — vARICE - T
NWEENHEREEHETHS (Turner et al, 1396), &
REFEHIC BT /NS AREMRS S IR
THB L (Rudis, 1985) &EREIC, AFORAHTH
SEEBE LT, —h, EEHEERTHIE L 58t
ENTHOEDP T LbLENS, 1 2OBHTEER
AL ARSI TS 2 SR S, S¥{tlido
BHOFNONIBEND S D, HHEROEGHICE
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%£3.2.1 EBHEOTEMAY - VEIRORE %3. 2.2 AEHOSHEZROHR (%),
Table3. 2. 1 Results of a spatial pattern analy- Table3. 2. 2 Composition of landscape slement instudy
sis of landscape dynamics in the two study sites. sitas (%).
Private land National forest Private land National foreat
1967 1995 1967 1995 .
Primary forest site 1987 1995 1967 1885
No. of element & 7 2 4]
Diversity 1,136 1308 0.549 1010 Pri];nﬁw foristste 02
oreated mtes . . - -
lg:m:a.nce ﬁ:;: 3.633 g;:; g 29: Short-height coniferons plantations - 1.7 - -
ntagion - 280 : 61 Tall-height coniferous plantations - 3.8 - 4.7
Short-height coppice forests 470 379 - 9.7
Coppice forest site Tall-height coppica forests 58 184 - -
No. of element 10 10 [ [} Managed beech forests - 14 . - 63.0
Diveraity 1412 1565 1372 1510 Primary boech foxests . w2 6L 78278
. aites and veg g
Dominance 0.891  0.748 0420  0.282 i axeas of frequant ssow ayalanshes 367 367 238 238
Contagion 0,490 0.478 0381 0528 Total 1000 100.0 140.0 100.0
Coppice foreat site
Bareland 0.1. 04
Cultivated Iand 28 21
Paddy 47 40
Residential areas 09 10
Deforested sites 74 54 1.5 02
Short-height coniferous plantations 4.7 108 124 2686.
4 A > = =] = Tall-height coniferoua plantations 144 2486 22 714
fs' 2.3 THHREENS L UREEMICED SRS Short-height coppice forests 58.5 46.0 4£7.4 317
iE DRI, Tall-height coppice forests 04 02 144 124
Table3. 2. 3 Similarity Index between typesof land Landslida sites and vegetation growing
. Y —‘/P in areas of frequent engw avalanches 81 &9 221 218
ownership and betwesn the two study periods. Tatal 100.0 1000 1000 100.0
Primary forest sita Coppice forest site
1967 1995 1967 1995
Private land - National forest 0.340  0.298 0.622  0.658
Private National Private National
land forest land forest
1967-1995 0.805  0.317 0,837 0806
Primary forest site Coppice forest site
w Private land @ Private land
£ £
= o8 H o8
2 |
-’.g‘ 0.6 -§ 06
:' 0.4 g 04
Q
A . 0.2
2 Sinl
g of _ ] g o .
g 0.8 National foreat § 08 National forest
o 0.8 E fi:] .
“ 4
0.4 04
0.2 0.2
o < o o o= & O "B e mZ o m Aaa
2735508888 4BBBEEEBHd
B E @ B B 8 Ea a P

(11967 M1995

E3.2.1 FHEFRICEITS Nearest Neighbor Probabilities.
Fig.3. 2.1 Nearest Neighbor Probabilities for each landscape element in
the two study sites.
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Wik, EUEORBEOEREDPGEESAREIK, EH
EMMATHA L OBERICKERICERT S kR
DT TR - (FEAL2 2, 318D, TO&ELRBES
BTRLNAAILO TR LD LB TEE I &
5 b, EHOERICX2EEVTHEIRD S h b,
NNP OZAbid, ERAZRHBERER L bICED
Uy BARZEHPEA - BAZFADRICERSh T
EERLTVS (M3 21D, hioOERIT, EAZ
MM AF ATHAOER, Fhidghk ki BEEL
el HEERRE—-HTS (G 1H), JOHRO
EHOFHEL 20-W04HRT. FPRROLEBED B
HBRENT X/, JOTFBT 1960 ERITIZIZTET L,
IhoOHMOE BHEERESRBRELRT TV
(Yoshida and Kamitani, 1997), {EEifIBEZMEESH
BEER, BOEMOBERNE ARTESIC L - TR Eh
T xSRI, 24510255, BRI
IZB A8 PUEOFER S L ICHR SN B BED
# % (lida and Nakashizuka, 1995; &M « &%, 1095;
Kamada and Nakagoshi, 1997; Preiss st al., 1997),
Wl LT, BESBEOEML. BY458HER
EHHFFEHEORENOE ALV xh, Zhb
D7 nw RATRL > T, BERBLET. BESR
B, XCREERMOEMIIL28ETH -0
i3, KEEZE DT 7 F EUAEKO R
BOL, ATHGEEOWEREEEMHELLZ &2
. WA, TRHRESRTRONRESRED
BEmnit, BEEHEREOZE L LT, FRESFEORD
WKEBEDTH o7 TNEDEIEPEL NNPIZ
K- CRENZBEHRBCHFRICHEL TS Y., i
BREDS 4 7L REEREDHINCRE - JoEE
M-t BREMTHD LEEWCENL ETEOE
{bik, MA&ipsty FHRRAHERHIT. BEREIXE
R Loty FTEEBRENTOBE Z EERLE, Lk
Lighss, EERO Ny FEAFEh TR VRN HO
O, FEEINCEBEERICKERC O DELL TS

F4E SEERICHRULL
BEHEDONES « bEFHE

4.1 T L&HIz
EHREICBT IEOHN, THThOBOEFE S,
EREEZETAEREFOMICT S 2 LT, BHEARE
F2OHLHSSEBETSH S (Ohmann and Spies, 1998),
—iT. HABBIIBUAHEEEEL., B ik

HOTERNIGHESh 240, TOREOREMENE
Ok 3 LN TR B > TEIHESATY
AT ERERROSTEHHTED 0, LT,
BEREEZ DD LUTOIBBEHOMICT 51201
b, BELEZESED L A A S v MOBTHENE S
PEEERICHIET A2 EPBETH S,

thitg — 0w D7 3 FICBINT, B E0EENE
#ICBEd A1FH3. Ellenberg et al. (1991) o & - THH
LI ENTEY, chaiEds L TEA A cHL
LT3 (Partsl et al., 1996; Hill and Carey, 1997),
i, i Rk, FHESZFE, HoRBHEER
T A 2N EhOEOERELZBEILL T 50T
Hd, I—1y TR, TOLOEERANT, & Yy
FCHBE L AEOEREOEEE,SFONAE S v + D
BEALTS (Hill and Carey, 1997). BRHFICEBINT
HHEH U fe B OB R E D S 5 £ OWH ORERRIL A
BT 3 (Dawonko, 1993; Dzwonko and Gawronski,
1994}, MERGHELIFARBGIHEEO Zh o OEEIE
4% (Falkengren-Grerup, 1995; Wulf, 1997), #EHEE
OENEH o TEMBROZB/EER{LT 2 (Dawonko
and Loster, 1990, 1997, 1998; Falkengren-Grerup and
Tyler, 1991; Brunet et al., 1997). REFOWHEHTHHT
Wa, ¥/, Lawessonetal (1998) I, v =—2 D
Y LR OBEL AT 5 /o) I, Elenberg
Ik AEHERVE I L, TTRMOMAEI L
THEINTOANES » MERIFERIHEE IS T
TELTO0A, HHEEIBHTE, ok oEhE
DNES y FMEFEORENGHEABIISO L AR
LR,

Z ITAFATIE., SREZERICSOLTHRLUEN
FOEH Sy P EREOEFHIZL TN E0O0%E
O icT 200, SHOEEMTHERELTO.
HEUAEO NS v FEIMEEEEHNCHIET 2 2 L
BRI

4.2 K &

BIFTHoMI Lk 3o, REthoRELHERd
AEEAFBER (RUEM, RREFHEEM, KK
AFANTH) KKRBERERELRL (4 Do T, B
FEHEAI HHEREHT, LOEEICEH AN S »
MCEFTAEREEL L, BERORBERE, BRO
HENSLEC EBHERRALTHE LEbNR 2
ke Uty ATHICBWTS, LT
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WAD, Wik I0EREZEL TS B aHsg
THEREET o BEH, B 10n, BRX100~150m®
AU R TIT 5 Toe AUV P THERT- -8Bl E LT,
AW E T B PHEORILE L 5L 7 v & A
KRS D &ick - T MR E LToBMBEOHEE
MEEET 270 Th b. FHROBEX T, Bi-17
# A FOFEEWFIT L B edge effects (713, Brothers
and Spingarn, 1892; Chen et al., 1997) AFH 5 72 I,
AEMEZEKRIORIIPRIHRE Ui, BERKE 5m X
EmDAFF— PGBl TOFRIZInXImda F
F—FEBE LI, mXima FF— MoEOTHE,
EE2mBll GUF. REE) 025 PESAKEARK
WS A Ui, ImXlm 2 F7— G, §&
2mEH (AT, B4 OHEREIEYER8 LI,
smXdmBIUYinmXIlm=2 F7—rEiZ. #hh
4,157, 44TTHETH S (F4l, BEI6HNS10H
FCIAT - fo. HEIEOEBITEIC G, EHE TR
HEEEEZR M, Z0HEhE LT, E5EHER
M BAZRPBKENT &, F—HEELBTHEL
TG F R - CERBELE L LD L B,
SEREERICVBELUESEOL e e s » MR-
THRELADEWHOHIT A oD, 74 ERELERE
ERBELHOTHMICHE LA (B4 1. EHEE
BT, WIRFED 5 LU ICA - RIBEICIT - fzo #iRT
FHTIZ 1L 5PSS for windows, 7.5.1J. (SPSS, 1997) % H
Wics, BIRHED 0 &2 BB IOEEREEREIIETA
HRETH B,
PUTRMEOFEED T SIS, 778 (R4,
KEREFHEER., tehlAonesy v b ('R,
ATH, B O&BOIE- THRUPERE L.
BRHES 0 2SUHAE. FEEMICOESERNTEON
EY oy MCAEEL. i, AEIOMBBEENELTT
HHEAE, BEEREL LTHE Ui 74 ZRREE
TRIEHRERE CTHREERA GG - LHIT Y 2 &
ZURMELTHEL, RIT. TFHRICRE-> THE
L id, WBROFIET, REWICE - THE L&
(FAERE), RARFFRBERCR - THELE (KRR
HHFHENE)., BOEERENAOCHEVE (T
VakF VAN KAE LU, 7HHREAD S v b
R THERUZEDS, 9500 - ATHEEREEE
R - THET 28I FEROFETHHAL 2B, Tk
ZRA-> CTHEBELLE (CUME), ALKICHE - THE
L (ATHE)., RHYMLGoNR0E (V3251

A M) EREEICSFE LS

4.3 # B

B4 1 OFEICL D, ABEETHRLLZBED A NES &
bR FEHNCRTE LIS E, 744 TOEEICS
Lk (T4, ERBICHBULHEIT 28T, Ve
AT DA MAS0LE (38.5%). {EAEEEAT 189% (36.2
%), ALHBEMTE (10.9%) F£hHH T, ARE
TIL13BESHE L, EHEEN6HE (346%). ¥ =
27 VA2 (18.8%). ZRMHHES 23 (17.3%)
EHHTOR, EEKEIT, BABT6E 1.1%). K
ABTIE (2.3%) THoo

4.4 E £

Grime (1979) L., fEHFEOTSE, 2 V2, BEO
I DOERI T B A FE R ETHET 5 2 &iCk T,
FICE U o R R ATE S foe ZORER, EiE
LiATBEAERICHETE 20, HRETIECY
T AHMNAERTEROEBMLETH S, Lih-T,
HETERBROBHNT TATORVEO S v MR
HARLHIZTEI &L, COFETREETSH S, &
7ol b REDKS. HEERE. pH oXBERERICH
T A EREEEE T L0 & i U/ Ellenberg et al.
(199D k2 FEd, BOERICHET 2 MR ERD
ERENNETH B,

AETHWHONELIEL, H2UMBERORBERT
LICHBELABEIPEL. SREER~OMBHEA L
FIMRHEET 2 EICE - TAES v PBIFREHO
W L. MBEREQEENFENARTHLEZHOED
vy FEIFHEASPICT DI, JOFEREY
ThHsEHEEN S,

$5E HMBHEHENTS

REREROEYRESHIE
5.1 FAMEIURAEHIEEKO
iSRS ARRIE
5.1.1 BL®HK

BMRBEL, BETH O RBE TORL TV LDE
Bk icEE4 4 (HA 1L, Franklin and Forman, 1887;
Franklin, 1993; Christensen et al., 1998), ¥{kid. ¥
ERERO AP IREY BRI R IR EBERITTHET
H5 (HZ T, Bormann and Likens, 1979; Chen et al,,
1992; Spies et al., 1994), FO W, HHREERO L
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Expected
velua s
[Berless

Generalist

. ——————p Chi-squars test -

HIRED S
Fig. 4.1

%£4.1 WERHLHEED K- MY
Tabled. 1 Numbers of study stand and quadrat.
Primmary Managed Secondary Plantation Road side Total
forest forest forest vegetation
Study stand )
Forest fleor planty 5 - 20 a0 32 8 95
Trees 5 - 20 30 32 . 87
Quadrat
* Porest flocr plants 286 1140 1282 1428 | 320 4477
2 ) 2 40 1429 4157

#4.2 LHABEOKEER

Table4, 2 Tha results of classification of species occurred.

Primary Managed Beech Secondary Plantation Generalist Infrequent Total
Stand Stand  Forest Forest  Forest Speciss
Species Species Generalist Species ~ Species

(PSS} (MSS) (BFG) (SFS) (FLA) (GEN) (INF}

Forest floor plants

NS -] 18 20 31 87, 201 189 522
(%) 1,1 3.4 38 6.9 10.9 385 362 1000
Trees

NS 3 10 8 23 17 25 48 i33
(%) 2.3 7.5 6.8 173 12.3 18.8 346 100.1
NE: Number of spedes,

Plantation|

Infrequent
Forest Sp. Generalist X

B - Fisher's Exact est

Classification of species oceurred in the study stands.

#5. 1.1 REHLERFEFEEHRORMNEESOHRE
Table5. 1. 1 Stand structure parameters for pri-
mary and managed stands.

Primary stands Managed stands  Test
~ Mean 5.D. Mean 5D

D3 (No. M ha} 412.7 125.3 685.9 7.5 *
ID (No./ ha) 302.6 78.6 500.0 401 ns
NSI 13 0.2 14 0.2 n3

. RFDB (% of quadrats) 43.7 59 68.8 37T *

MD (e} 2956 13.9 16.7 [

BA (m# ha) 42,4 6.4 28.4 3.0 *
D530 (No./ ha) 105.3 6.1 86.7 12.1 ns

8.D.: standard deviation, DS: the density of stems, 1D the mndividual density of tree,
NS the number of stems per individusl, RFDB: the relative frequency of octurrence
of dwarf bamboo, MD: the mean dbh (diameter at breast height}, BA: the basal
ares, and DS30: the density of stems with DBH = 30em.

Test: Significant level of difference in each parameter tetween primsry and managed
stands by the T-tast.

*; p <005

ns; ntot significant.

#5. 1.2 HHEE0ASX—~FHOBEHR.
Table5. 1.2 Simple correlation coefficients be-
tween the stand structure parameters.

D NSI RFDE MD BA Ds30

o3 0.956 ** 0.662 ** 0,614 *-0.688 ** 0.378 -0.248

jis] 0418  0.504 *.0.636 ** -0.256 0,087
NSI 0.336 -0.666 ** .0.815 ** -0.542 **
RFDB 0,634 * .0.368  -0.256
MD ) 0.803 ** 0.568 **
B4 ) 0.784 **

Significant levels: *; p<0.05, ™*; p<0.01,
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VR PRORBITREN I T ERIBEELERET
AT, #2480 green tree retention O & 5 28 HIREEL
AR U o RS, SHEERIME (North et al,, 1996;
Hannerz and Hénell, 1997; Rose and Muir, 1997} $[RIE
Bk (Lorimer, 1989; Lorimer snd Frelich, 1994) +, &
HECHOGRBE LI T

HIcRBREBFEORA L & dic, BARBEERT
NABRIC L - TEUBHEF ¢ » 7Ok 372, HoEH
IROEITH T 2 FRMO T ERAEDKINC, %< OFs
DA EETTE S (A, Thompson, 1980; Collins
et al., 1985; Moore and Vankat, 1986; Collins and Pickett,
1987, 1988ab; Whigham et al., 1963; Kimball et al., 1985;
Walters and Stiles, 1996)o kiR ORI DRI ZAL
HE L OFRTHESHTOS (FAE, Duffy and
Meier, 1992; Elliott and Swank, 1994; Gilliam et al., 1995;
Halpern and Spies, 1995; Meier et al,, 1995, Olsson and
Staaf, 1995; Roberts and Gilliam, 1995; Elliott et al. 1997;
Hannerz and Hanell, 1997; Malik et al., 1987; Archambault
etal, 1998), LALAAS, £ < OBEHRENTRIIE
REOEHFOEMEPHMBROLIICECRSEST
TELDT, HWESRIEE R 5 OEERINIT
RETE2MBIE. WERCBEORTNS (Reader,
1987; Tayler and Qin, 1989; Reader and Bricker, 1992ab,
1994; Hannerz and Hénell, 1997), & 5. HMIEEE
OEEREICHET 285m0, 8L TS BlX
{£. Duffy and Meier, 1992; Elliott and ILoftis, 1993;
Matlack, 1994), £NWAIT, BA WREEHRSESHE
PEBECLITTESLHOPCTEEL DT —F D%
BEENTND, oD, BAEREOEN DL DR
E~DEE P, HEBRE~OBED LS EFMT 5
ZEHHETHE,

HAD 7 FHROBEERE L, #ELEREREES £ &
W3 2ODFERBERICE > TEEIN L I EMNREN
T&ice 7HEERIIBOTI, | ~BEROWEADIE
BOIELHRPHITN. BEBIEE - THERSNAH
HEF v w h, FELBETH S Nakaghizuka, 1984ab,
1987; Hara, 1985; JLil1i3 >, 1989; Yamamoto, 1969
Yamamoto et al,, 1995), F + w 7T, HHROHEHE
BRI EZ®ERIZ L, ¥ v v THICHET S
FrovlOFAXLBLBUTEEMNELNS
(Nakashizuka, 1989; Abe et al, 1898), 7 F#H DMK
BELTHWAYHHIR, BACEREZHFLIHEL
(Nakashizuka and Numata, 1982; Nakashizuka, 1988;

Peters et al., 1992; Yamamoto et al., 1995)., #EHEE O
HOBE X (richness) PHERELZEDLIETHS
(Tida and Nakashizuka, 1995; Fukamachi et al., 1996),
A, BOTEIC T, KERICh ) —FIEE - 1
W a—TEEEHETH S (Numata, 1970; Makita et al,,
1993) O, HATHERERO—2LEL 0530
HELTHABMHEIKEHRF LT EERE N
(Nakashizuka, 1988).

1960 FREEE, 7 OB EFLEET I L
EEZHAC, BREBHARREL Y FFAERTELT
Db TE I (87K, 1986ab; HiH, 1988), 1960 44K, TO4:
REEL T, DPECERREROAHTELH I
»io, BEHRO 7 BARKIREICERSh, 208E
TFREROTEEZRICES L (E3E), HRE
MERREETIE, BTE4EUEFEEIE L0
HAMBED30-T0%IcH 7 5 BEANKERE, =0
FEILK » TER S A HEF » v 7OHEIE, 88K
BTHERENEHOLD EHEREL (Nakashizuka,
1984a; Yamamotc, 1989; 3AH - 3E, 1993), T OFHE
THREINLZKRFOECBOT, BERIHEGEE TR
BENTRWEND, EHHRD U Ric s ik
BEINBE IR >T B, BAFEOLRICBOT, T
& (REPRD W CREARDIE ] L TR 58
WEYIOMHE) ©TER (Bi»o0TFTREEELKRS2
RICEF P EE SE2 2008 b, ERETLH
5 (Nyland, 1996), LArU7Rds . SIRRERMRELC
HEINTOEE L ORS T, FREPTERMTHA
BLERATH L, £NDAI, COHEIAEESE
TENWZ D, TOHETHESNARSE, HPER
BOTRICIRET 20T, 7HFOEHNEESNLIES
BEOT EDHSITR - THA (B8, 1986ab; BIE,
1888,

T HRBROREYESREEROPIT A DI, 7
FRTERBRITON TS ZOBEFEIC L 288,
THET B LIWETH D, £IC, AFTRT I HOD
BYESRECS TR REREREEOEELHG
PITBIEEENELT, (NEEROKRSHEL Y
YOFHEPEMESRIECITEEL, QETL
DEENOREEHOPICT 5, £LC, ZOBEEHE
N7 FROBH EEYESBREIC R TR ONTE
BAEMZ 5,
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5.1.2 #A & #

FER. HFERLINEEERSLIO 7 FHTIT -
fro ZOHEOFEMROE Cid. # 20 S5H 0 EFRE
BRI X - CRAREHRERThh TE . B3R,
ZDiHIc, B, FAWEL, SESOSRHEALE
EAEE S TR (B 313,

AADBRTO 7 Hid. MREEEOE K- TY
PRI BARFDK XL 2208 4 FicpEshd (B,
1985). #HEOMELHH (Fye¥4, 724 %Y)
MELSTLOICHL, BARILAYH Y, AT az
V. TV 2Z) ~PROBEARESKRERE S0 5, #HEh
281 B RAROE IMEARTT, WMILEZA0REE
TS OEHEEY,,

5.1.3 A ik
5.1.3.1 B&E A&

1996 4 & 1997 40, 223 BAK (FAM 5 . KA
WETRIER 1T HD) 23E L, FEHKD 1 3oL
B, BEROKZE T 0m X150mTH 5B, REHDZ
O 1FRE WIE, ATH, ERREREEETHE
NG EHTS 20T, BEIR (edge offects: H 2
{F. Brothers and Spingarn, 1992; Chen ot al., 1892) %
BT A LHICFOEZED (10m X 140m), KA
FREFAME. B 10 FRICHRIMIRD 30 -70% P RER &
NIHIMTTRE Ui, RMESREIIE (ZERBOH
BTHEE L, TOBITICAVEREET F7— FEGL
BET LI HTH 5o

5.1.3.2 8B #

AEMSOBEREE EEEHII, (1) Shannon OEHE
W (). (55 (7, Pielou, 1969)., (3) Hifi fof Y
fehOEH, PRANCERLI, B &0 1%, BEOoHl
HEEEROTEN Uiz, BEREICIIRA i
BEINTHEM B &S OFERME - BRI Piolou,
1969; 485 - BH, 1977 Z&» o, “hbEMN,
BHEESESREICRITTREL., HOBS B
BRTDs7 4 5 ZFWT, g, ERESRET-
fz | B (DS), DBH30cn Bl EOo# & E (Ui, K&
AEE, DS30), MADOMEEE (D), Eikdi00#
¥NSD., PaaEE MD), BeimE ®a). v
O IR (RFDB).
FNFNOFERDITHRELUICEDO Y S v P ETH
i, BLETESNERED LA LI,

5.1.4 & 2

5.1.4.1 MERokMESEOEL

AMBIED/ S5 A — & 1, BRBEREEZRIHN,
B, B LD 3 ¥ 4 FIAES e BAERED &
BEtT, BEE: Y OREHBIEEIERICE L,
ISR & R AT A R - 7o (&5,
1 Do BB, BAEE, HESk0 OlFR, 9O
B LR EE. NERTEaT. KEA
EELBOMEENS D, MEBLCRED 52 —5 5
N—TFWNT, 227 A — I HEECEOHENS - 2
(#5. 1.2, ZHLOREL, BEHERBEECLD,
WEWER. XEAOHE, THENAERIZROL. 8
DEROTE, BHK. FOBESEINT B - & AR
LT3,

5.1.4.2 KighaipESHEEcRITEs

BEXABEPARBOELRECETEL. ReniEE
HICEERZR -7 (F5. 1.3, p>0.05, Udtest)o
L LG, W 2hOMMEED 7 4 — % LITH
B|ABEsAOh (5. 1.4, EABO A .
AR B¢ 5 # —  TH I REE,
E&HE ) OUEEH L ERAEOEBERE - . AERET
O SHERE, Bikd 0 OWEEE. 4 O MR
HREEEEQEOHEMEMS D, FRaER. kel
Bath. KEARE SFELROBMNS -/ fiFED
2R A—g i, REBRCENT S0, BEIRDTS
EDTH 7o ERUEOVANEIRLLH, J AN
OEAER Ul BRI FORMEHREEELOAFR
1S FEREAR S - 12,

BEOYRMT G, BEABOERO A HEES - O
FH. ABAFELFELSEOHENS - DA T, fit
CHEBOBERNERYERE LFRTeF VRSN
Maiis

5.1.4.3 NESy bs47ELEDHER
FRREFHEROERE L AKE CLIRAENE (PSS
DHEMEL . RREFRFEHE MSS) HE (AN
7o (%5.1.5) ZOMEMIZ. HHEERLD EH
HMEHETHE L BAMIVEFETH - /.
#5161k, shFhON LS v I A FOHEE
OREE & FFITHS B0 <5 4 — O BERO
BRERT, BABLAREKEOES T, HEKEONE
B, RREICRLTET A — 4 THAEENEE



50 HEERRSPIRmPSEEE N2l (20000

#£5.1. 3 REMLRAEHREROBZREOHLR #£5.1. 5 RERLXAEFRERICHT LICBOBRINO
Table5. 1. 3 Differences in species diversity betwsen TEE & IR
primary and managed stands. Fig. 5. 1.5 Proportion of species types cccurring in
. primary and managed stands.
Primary stands Managed stands  Test
Mean 5.D. Mean 8.D. NS (%) TR0
Forest floor plants Primary Managed Primary Managed
H 4587 0513 4519 0317 ns © stands  stands  stands stands
s 0840  0.035 - 0845 0023 ns Forest flcor plants
: NS 452 133 418 102 ns Primary Stand Species (PSS) 6.t 4.2 20.0 8.3
Trees ’ Managed Stand Species (MSS) 13.3 12.7 26.9 52.1
Beech Forest Generalist (BFG) 20.4 14.1 233 18.5
iy 3384 0.378 3.611 0325 =ns gty S 106 " e
o 0783 0047 0829 0048 me Plantation Ferest Species (PLA}  10.2 2.9 78 41
NS 1%.0 3.2 210 4.9 ns Generalist (GEN) 378 38.7 17.1 12.2
Infrequent Species (ENF) - &1 - 9.9 04 0.3
NS Number of species per §0 m¢ for forest floor plants and 1500 m* for trees. Total - 100.0 160.1 w00 100.0
Test: Significant level of difference in each attributes between priziary and managed Trees
stands by the U-test, : : Primary Stand Species (PSS} 7.9 4.5 354 17.g
. il Managed Stand Species (MSS) 239 14.9 85.1 63,
ma; ot stgnificaat. Beech Forest Generalist (BFG) 211 184 t21 88
Secondary Forsst Species (SFS) 2.8 9.0 43 . 23
Plentation Forest Species (PLA) 105 1.9 0.8 0.8
Genoralist (GEWN) 237 209 8.8 45
Infrequent Species (INF) 10.6 25,4 0.5, 1.6
%£5.1.4 BIBEIMHMEEDAS Y — OHEER. Total 1002 1600 100,60 1009

Tableb. 1.4 Simple correlation coefficients between the 10\"3 N“mhezrof species per 60 m? in forest floor plants and 1500 m® in trees, FR:
indices of species diversity and richness and the stand crirrencs fraquency.
structure parameters.

Forest floor plants - Trees

Iy P NS H g N5
DS 0.541 ** 0455 * 0482 * 0442 * 033 0.324
m 0411 0413 0297 0.308 0.208 0259
NSI 0631 * 0369 0582 ** 0623 ** 0576 ** 0322
REDB 0.269  0.0856  0.237 0,590 **  0.347 05674 **
MD 0357  -0.393 .0.245 D820 ** .0.577 ** .0.381
BA  -0,049 0241 -0.047 0.548 ** 0547 ** 0274
DY30  -0.078  -0.283 0044 0574 ** 0517 % 0338

NS Number of species per 60 mi for forest flsor plants and 1500 m2for trees.
Significant levels: *; p<0.05, **; p<0.01,

#5. 1.6 HBEOSFCEIVCEELEREELASBEONT A S OB
El#E.

Table5. 1. 6 Simple correlation coefficients between the number and
frequency of occurrence of species in each classification and the stand
structure parameters.

pss Mss BEFG SFS PLA GEN WF
Ng FR M FR NS MR NS __FR NS KR MY FR N R

Forest ficor planta
D8 0081 05+ D5S3IT* 0464 0SS G187 40T 023 0033 QA3 Q3N 0206 49 0204
js] 0156 050G O483* Q482 0203 G019 40d 348 DI Q30 Q212 0228 0285 0152
NS a0 0883 0533 % 0282 O678Y ABSEY 0120 0001 OGN -B248 Q463% 0035 QBET QM7
FRDB 0233 -QBS3** Q714+ 0689% Q182 002 0004 408 O4i5 -0453* 008 0035  a1es  a=p
MD 0242 0627 ** 0650 ** -0587 =081 0200 0I65 0031 039 0484*-0128 0224 0238 0238
EA Qk6]l 04534 -DE4T** -0E43* 0248 0269 0218 Q66 G4t Q491 GO 0fe  DOE -afdl
DS30 £180 0178 0378 QM0 A2 02D 0684+ QBss+ axY Q%) 4237 082 013 a0
Trees
s 0120 QER S 654 859+ 0404 QA Q128 0217 ¢l 0252 0360 0423* Q558* QO8L
jii] (078 -0583*F 0458* 0845+ 0264 Q193 Q2345 02| Q0% 0218 G633 B4T0T 0611t OdE2
NSl 0156 DA 0413 Q445% O6R40* 0458¢ 0284 0252 Q18T 0241 0278 BG4 A5 0188

FRDB 0045 -053[* Q718+ 0731 ° 03\  -Q1x Q%0 N6 1S 0247 Q091 208 4383 0Es
0057  0430% -QBI1 *T 0695 *F 0435 0345 0054  G7E2* GOl 0163 0287 (ISl -GBS0 Q)AL
41738 Q299 Q6214 05730893 0258 047  0813*™ GO QZB 0343 Q687 Q6T 0035
DS3n -02d Q184 0477 % 0407 -0B3E**-0538* QT Q6N Q1% 008 0206 0041 0816 Qlds

25

NG Nurnber of species per 60 m? for fozest floor plants and 1600 ! for trees, FR Crcurrence frequancy.
Significant lovels: *; p0.05 **; p<0.0L
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&, BEWHEAS EURSEOHMMS D, RIRHEkIC
BN 533 2 — 4 CTHLRWE, BEHE, 404
FTHBSERE & SERGCABOHMBNS - 1, £hicxtl.
KAV FREREOHNBME RV OENAR LI, B
AR BNT, EFv0E&L BHEEL D S TRE
DidX ot 7MY 2 %5 12+ (BFG) O
& XREFHEREORML. Addb ol
- OREMHBEHESHAAbANLEFICLEL B X
CHM &N, BERIL. BEFT 0445 & 0428 T
B teDiZH L, BERFT 0613 & 0,599 TH -1z,

5.1.5 & %
5.1.5.1 {XIFROHMESEDN
YRS RIZ TR

R EIRSEEICR, BELES I FEI LT (&
5. L1 512D WKICERT LY+ OESPEE, H
RO 7T FHPIbFH (85K, 1986ak; HiMH, 1988; Watanabe
and Sasaki, 1994), TE®D Tsuga-Abies #k (Taylor and
Qin, 1987, 1988a) T, MFBITHMT 5. MBI,
HREREOFHICENT, BHEEIRENLD IFHL
(Bormann and Likens, 1979; Taylor and Qin, 1989; Elliott
and Swank, 1994; Eiliott et al., 1897; Leak and Smith,
1997)o %fo, (RERHHETHLITL, BREESHNT
% (Reader and Bricker, 1992b), HEs. 7 il d
LIEEMOE  IERRICE  OBEFERETZ S,
1993),

MARNTOESREE LITEREIL, BREER
BERCLIEEN NS h I (#5.1.8), UL
Mo, HWABEICEET 5,07 2 —F 13, BREEAE
BOMLTOEEREIIFELTVWALITHS (Hb.1L
8o REBBRITHING 2,05 4 — 4 (BAEEPHIE0 3.
BEREEAREOMSOBERE L FOMBEBS SN,
HHOES, HEEAE, SEOEMIMKED O
BLOIEI L0 IHENS S (Taylor and Qin, 1988k;
Tida and Nakashizuka, 1985; Fukamachi et al., 1996; Taylor
et al, 1996), L LEHL. XHOERTIR, 40O
IR R RICIN LA (K51 1D, EX
BOESREPEFELEECMHEIA, -7 (&L
Do ZOHRE, REMIPERIO T FHTHY, +
YT R LTS HREEND 5,

Gilliam and Turrill (1993) &, FEARAOHE RSO
FEETEEPEE L AOMERS 2 - EE R U Lk
LAis, RETE, ERABOEMKEL., BRYPERD

HE, ERdhoRHLECHENSD, ThOHE
RN 22 EAE L0 LS RERIMG I LT
AEAL T TR T ERRICBDT 505 4 —
g (NAZTAPY 4 R) E, KA SRS A OB
BBy, ERETEHERS, - (FE LD 7
FAMROWSRBIEL, ¥+ v TH. B0E. REEO&
Sy FPEF L ZTRICHHTT A I EIKIVBRENTY
2h (HEY, 1983), E{RBIERREEROMIHER
FEKRO IO D iekE b, FEEWRE KRBEHEZE
WEREBEMBROBELI o fe 2 &1, RO
ARG DEEREOR S AL SR FIZL0EL
TR L EERET 5,

5.1.5.2 RFELBRBOFBHOBR

NEFy b AT TRESELUE &, RIRIHEOH
BICRIFTESRLIOI A I TR TN, &
NETOMRICEBOTD, BERORSEEDOEICH
TAEMEORIGIE, EBb 2B > T2 THD
ZEAERENT A, Reader (1987) (1, SEEIIF D
BLYOBBEOEEBEZFROIEEHLII LIS
lida and Nakashizuka (1995) %, #KEHEY O ZRIRNEE
BLEHELEOERIV VORI LERALEOENENS 3
Z &R LTz Pukamachi et al. (1996) & ERSD
mTHICHRT 2RI oS SEOEME & i
THLEERE L, AHITR. ERFEARBICBY
AEEHEOHBERR, vyOHBERE LFELAD
FHBIAEH Y, £hicd LRAEFTREEHEILIE DD
Hoto (A 1.6)e FEKICARMET M, &R
BOTFOFHEOHEMICS - & dRBIEEIRT
e

5 LATRT LI, BEKEBEROERRE &R
FEOESHELERICE., BEUEIA SRV
ZNENOHBEEN S HBHEM ORI, 2 2OHs
# 4 FHTRR T (85 1.5, BEXKICBINT,
KARFFREAEOREHEEOENEISIE. BEloth
X bEDofe THRRREFREROESHENER
FEHEE MO MBS O BRI K -» TEICHR
ENTVAIEERLTONS, $bb, FFAEHICE
A ERREBOBESRE R, FicicHRLUCEOEH O
Mk ak0d, BORRBEEOE L - TARELE
EINTNDL I EABHT 5,
BEBOBLRECPESER., REME0E L,
COFAREICRETHETOEABREDE M L2 0
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ThHEEVIZ OWENSH S (BIAE, Alaback and
Herman, 1388; Halpern and Spies, 1995; North et al,
1996)c ZH S OWEE AT, Daffy and Meier
(1992) > Meier et al. (1995, 1996) 13, &tk 45 87
FER Le TIRROBEBEREER LD BN 252K
& .72 Reader (1987) % Reader and Bricker (1992ab)
b EAEOER L MBIERER, ToNEHEREED
ML AFRLENEA SN, - &BR LI,
Lo, R 2 2 hshoEoEE, 0
BOREDNESY v P2 AT L -TEHTE LT
Hbo

5.1.6 BRIEEAOTRE

B RREEIBES R RITT BRI, B
ZOROERD K N EOBEE AL D S BENEET
Hotie LU, JOEEFENENTE 7F0
KRFHFHRUMT I EUHTHEL WA, &K,
1586ab; FTH, 1988)c € OXEHIERD 1 D, HEKICE
B3N T MEOEE ST AL EEAONT
WA (B8R, 1986ab; ATHI, 1988), —&ic, TEEED
Bpxid. EEOTEEEET (Drew, 1990; Lorimer et al.,
1994), FHHBREINILLIE, THOEFOMERE
RO B Bo B, TIHE (1988) k. #hBrCS
FREEHRSELIDITHE, SRR SR
PEEFIZTONARETHLLRELTNE,
FIBBRBRREOBESRE~OEEL, JOHDRE
RCHEBOBNS VLD Th oFe I, B
M &b EEAET S, BERBEM AT IHRED
REGEBHLBEREOLEEBBGLTNAZ EITL
2006 LN, FEKICHET2EIL, B~ ~0®
BOEXNENELRLEDLITHL, BRL LT, Hik
REMRBREER. 7FOEFTAFS Uik 1ol &
RRNITEYES R IMR AN A TH - oo THT
BEERESEET ARERCBOLT, BEEELEST
A LRI HMEIEA EE S8 2 EIC B 20900
SHEUEEEND,

5.2 ZREOREMIESHRELERE
— RPESOEBIUAFED
T OERICEEIIT —
5.2.1 IULHIC
HUBEORLSRER, KMBE0AR LT REE
EHIZHHMEERFUTOS WAL, Sovlgetal, 1992;

Franklin, 1993; Luque et al., 1994; Noss and Csuti, 1994),
Liii-T, BBl r— v TEZEINIARY
AN ERG U ARVDIHEEBR LT BT, HHRBEEOE
ERMERTILENE B,

SELO & 5 G REREOE LT EDRA &
YEOEFZHEI KT HRRRTENL CE (HA
(. Bolger et al., 1997; Didham et &l., 1998; Suarez et al.,
1998) LALERGOREAEIR, SRR - B
B - RSO L D I IR RBIERIC I -
THbbs i BEOEREELMILTNEBDTS
% (Fl# . Dawonko and Loster, 1988, 1989; Iida and
Nakaghizuka, 1995; Fukamachi et al,, 1896; Turner, 1956;
AFED, 1998), DHEEO_EKHIT, BIFTLHS
PIT Ll kD ic, ATHEAT 34, TAIRICL S -
RHDUEES XUHRL] PH o5 GRH - ', 1995
Kamada and Nzkagoshi, 1996, 1997), —@ X 24, $ 5
54 TOHRBMD S 4 7 OB K > TS hie
MARGHERANICATIE LA S (Encksson ot al.,
1995), Fio, REMELEHSHMETEOBRHEICL
THE L. 206 LEERELOBRLRLLMECRE
LTS (Hoover and Parker, 199%; Rescia et al., 1894,
1995, 1997; Metzger, 1997; Miller et al., 1897),

FREMEIT B 25, R, ERPZNLROEERE
DPRICEES S N TV S EER O ES R T 5
& OMARLEB LT, FRAEZLEWIThNTE
IR BT RN, 20OHEHDO—DELT,
FOXIBITPMHE, BEETHLEAFICOIDEHR
ENTHNAZE G 1HBR) o, cORAMERISE
HThy, FRICEGELINES I LPERETCH S
Z Eick B (Duffy and Meier, 1992; Ramey-Gassert and
Runkle, 1992; Elliott and Loftis, 1893; Matlack, 1994),
UL LSS, BEoBILBENRECESRIEITAE
WEELRZ TNADT (BIAE., Peterken and Game,
1984; Ramey-Gassert and Runkle, 1992; Roche et al,
1098), 20k EB&hd LA EHE L L THEOES
BEEFHET A EEEETH L,

HEMNB T ZBHEOHEM ORI, BEOAS
HELE HRBE oM G ICE s T D (FIAE
Bormann and Likens, 1979; Peterken and Game, 1984;
Pickett and White, 1985). 18EOHESEMRICRITT
FEE, FRET W AE, Frelich and Reich, 1995;
Villalha and Veblen, 1997) 78347 (B2 . Foster
et al.,, 1992; Bjorse and Bradshow, 1998; Fuller et al,,
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1998) EOHEC X > TRHESN T E /e L LIEH
by SO DOHREERORSTHOZOURETSH S,
ZHW AL, ENThORS CTEEORIEHLHTT
IO FEARND I EEPEL SN A,
EEMOHERBENBOEING L7 OEMES
B 5 (GRS, 1993), £ 7. AR, 77
WEOZHEHEREE LT, AEKBO 7 FOELELE
FOEBHEECEELTL I ENFETH ALY ) %
ETRIAT 5, £ LT, () EBREBICLOENE
TEL. Q) BREEE, ROBE, 3LUESEERO
BFEEHo T 2 LEANET 2,

5.2.2 #AEMEIUREA®

HEX ENRARO R TIT » 72 1896 455 199848
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FEUE. BETLZETH B,

B IFEFBRIC. HERDELSRELEFTER.
(1) Shannon O HREIEE (H). (2)1HFE (U, Pleloy,
1969). (3} Biffigy- v OEY, 2AVWTEELL:,
¥, HOBEICHEET 207 A -7 bABRICENL
o @ EREEEF (DS), DBHS30cm 2l LO#EHE (DS30), A
OMGHE (D), BkdH 720 OBH (NSD. HIREE
& (MD). WEEk (BA). /. BHSOARKEIC
B 57 > olRESEENETEEARDoHH U,

FhFNOREEHICHALCEO B » FEEFHE
FAEBTHORIERE L LIIAE L.

EAXEZOEBEECE/LITIL FOFECREL,
Rescia et al. (1994) T, BEREEIBEEREICRITTE
BRtRT A8, REERCEAORERERYS 57
DICTHAREER LR 250m %, BHO—BRINTELL
ZEMEEE7HIER W00mEFhE0TEE U
Z LCHiE % Bk U 7 T 2 2248 500m 2 B O TR L
Tk, #2T ARITH, BEOInBAERNEEL
TEEBEOE AR Ui, BTl ieEELER
. 1967 £ & 1995 E I BB S N hBEE D & Rk L
Tro £ LICHBEBORRHAEROERLFRILS,
BHERELFET A0, SESRERRCH).
BEEEE (L) 2HEE L, BREEREWLE) 258
L

5.2.3 # &
5.2.3.1 AXBOTF%&{EERELLE
BEOIRELIAE OH#E
THOMMESERBORIELE, ROV 4 X
(MD, BA) #5K& (. W (NSD @b -7 (&
5.2.1), &7, PEFEHOEZVKRMIERSOEARD S 1
Z (DS30. BAY {I/h& <, BEHE (D) PREE
(DS) OFVHAEE. BEREHER VD) 3o
foo THHOERE, BEOEEIRETH - hid
&L BMAROEES A XML BECET /7 A5
BREOZEERTEE LI, 7 OHGYEEEIRENS
EERELTNS, 7HORERT S8 1THD) 3.
HEBELadag 1344 L& L T, BRO¥ 1 X
(MD, BA) HER& L. BHFH NSD 3dad -7 (&
5.2.2) B EQEREMS, 7+OMBALTZOHSIIEE.
BEPOREOEENTOO TE LN TE, BED
BECIHEE LT OB EEERA NS LTS
B LR E I,

5.2. 3.2 EPEREOELIHMEEDREFR
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OREEEIR. “RHROBD, ALHOENERL K
(&5, 2 e

1967 FOBRELBEL 7 FOHBRT 2T S HBELL
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B CHEIZ 1995 £ T dRE Ntz BEESRELHSE
DT A —F ORRE, 7 OHBE LRSS TE,
1967 AFOREBENERTH A T L EHREE D) #
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FOYEE ETHFH, REBEERNEASHIEGINIE
OHBRBALNIZDATH -7,
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#5.2. 1 #EE0REMOEREE.
Tableb. 2. 1 Simple correlation coefficients between the
stand structure parameters.

D Ds MD DS3g BA RDB

NSI 0,285 0070  .0.337 0439 * -0.522 ** -0.874 *
m 0.924 ** -0.505 ** 0118 0.07%  -0.027
D8 -0.694 ** -0.321 0,162 -0.223
MD 0.656 ** 0,746 ** 0474 **
D330 0.742 ** 0.296
BA 0,413 *
RDB

NSI: the number of stems per individual, ID; the individual density of tree, DS:
the density of stems, MD; the mean dbh (diameter at breast height), DS30: the
density of stems with dbh > 30 cm, BA: the basal area, and RDB: the relativa
dominance of beech {(Fagus crenats). Significant levels: *; p<0.05, **; p<0.01,

%*5.2. 2 XEEOTFOoBEEICLIHMEEBHEOEN.
TableB, 2. 2 Differences inthe stand structure parameters

bstween the stands in which beech occurred in trees (With 2 e S
beech) and those in which not occurred (Without beech).
Without beech With beech Test
: 0
Mean s.D. Mean SD.
1967 1595
NSI 1.8 0.4 1.4 0.2 * Plantation
ID (Nosha) 5762 8523 5760 3226 ns 4
DS (No/ha) 9700 4432 8047 4043 ns
MD (em) 16.7 5.0 21,7 7.1 *
D830 (No/ha)- 710 814 13.1 76.7 ns
BA (m*ha} 25.0 10.5 34.5 12,0 *

MRESMRESTIRIIRHSE  Nll (2000

‘ Secondary forest

Area (m¥)

Test: Sigmificant level of difference in each parameter between by the U-teat, *; p<
0.05, us; not significant. .

#5.2.3 X4BEo7roRRCLIFHSBEOERL,
Table5. 2. 3 Differences in the landscape diversity be-
tween the stands beech occurred (With beech) and those
not occurred (Without beech) in tree layer.

Without beech With beech Test
Mean 8.0, Mean 5.D.
1967
L 1,453 0.389 1.087 0.391 bl
Lr 0.835 0.105 0.548 0156 s
NLE 5.077 1.188 4.000 1.118 hid
1985
LH 1.618 0.387 1,243 0.231 hi
LI 0.724- 0.128 0.647 0.153 ns
NLE 5.000 1291 4.000 0.935 *

LH the I of landacape. L% the o of landacape. NLE the number of landscape
elements, Test: Significant level of difference in each attributa between by the Ultest,
*: p< 0,05, **; p< 0.0, ns; not significant, -

#5.2. 4 FHEE - TREIHMBEORRER
Table5. 2. 4 Simple correlation coefficients betwesen
the landscape structure and diversity and the stand
structure parameters.

NSI m D3 MD D530 BA
‘Without beech
1867
LHE’ 0015 0651 * 0.605 ** -0.128  0.035 0.315
LF 0144 0839 * 0646 * 0177  (0.117 0.246
NLE 0070 0202 0321 0014 -0.053 0.199
1895 ;
LH 0324 Q.28 0418 0021 -0.082 0.192
LF 0124 0263 0322 0100 .0.043 0.070
NLE 0.112 0147 01817 G100 0.000 0.176
With beech
1987
LH' 0328 -0.389 -0.319 0249  0.356 0048
LJ 0306 -0.224 -0.153 0067 0186  .0.10%
. NLE 0171  -0.387  -0.807 0320 0,387 0,073
1993 -
LH' 0482 0201 -0.005 0.18%  0.053 0.628
L7 0,642 *.0110 0035  .0.040 -0.131 0272
MNLE 0485 0.086 0171 0341  0.308 0541 *

Significant levels: *; p<0.05, **; p<0.01.

1995
BEHSOFEE N m LRGN L ATHOR

F5. 2.1
5@ 1967 F & 1995 FOIE{L

Fig. 5. 2. 1 Changes in the area of secondary forest
and plantation between 1967 and 1995.

£5.2.5 HOBE0BSGLESHEQOHERZ.
Tableb. 2. 5 Simple correlation coefficients between
the stand structure parameters and species diversity.

NSI D D5 MD D530 BA RDB

Forest floor plants .

i id 0237 -0.078 0.037 0009 -0.228 -0.038 -0.308

i 0,151 -0.085 .0.043 0185 -0.001 0.05¢ -0.109

NS 0.244 -00890 0085 -0.047 -0.286 -0.062 -0.338
Trees )

H 0.321 -0.136 0.056 -0.250 0.034 -0.205 -0.488 *

i 0,266 0288 -0.137 -0.038 0067 0271 0086 "

NS 0288 -0.029 0.160 -0.381 * -0.002 -0.281 -0.567

Significant Jevels: *; p<0.05, **; p<0.01,

#5.2.6 AFBOTFORFEILLIESHEDED.
Tableb. 2. 6 Differences in species diversity bstween the
stands Beach occurred (With beech) and those noteccurred
(Without beech) in tree layer.

Without beech With beech Test
Mean 50, Mean . 8.D.
FPorest floor plants . .
H 4.88 0.32 4.70 0.37 nx
a 0.87 003 6.86 .02 ns
NS 48,92 7.10 45.29 16.59 ns
Trees
E-id 4.03 0.26 362 0.55 *
g 0,84 .0.03 0.82 0.05 ns
NS 2792 415 22.18 7.20 *

Teat: Significant level of difference in each attribute between by the U-test, *; o<
0.05, ns; net significant,
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HEEO EY v FMEFEIC X - THBELERORE
HNEHBHELY, ARBICBY 27+ OHHOEETE
BLT (5.7, TOMB. HARE  AREL b,
TFOHBELLEOMAT, Y247 ) R FOBERE,-
Tzo 7HHUBT IMBOEXNE T, RAERMERE
DR, 7RV =47 ) A FOHEBHEIIEERICER-
fzo o, ARETHE, 7HOHBLRWHERS T HRKRK
BEoHEEENEP -1,

Z =B

B B o7 S 2 4 Yo/ &7 N ok 2 b )
BE ORFELIAR OFH

MAHEIGREORAOHE LB r R 5 2 &M
2L OWEILBNTRENT S (Bormann and Likens,
1979; Taylor and Qin, 1889; Elliott and Swank, 19894;
Brunet et al., 1997; Blliot: ot al., 1997; Leak and Smith,
1997; Noel et al,, 1998)o RIBROHIMERNH 1 X
75 AOBEEEENEE (Ramey-Gassert and Runkls,
1992), kBENBETHIIET L, BHEFEENT
(Reader and Bricker, 1992b), B, 7F#HEHEET 2
RIEROZ  BERRICE { DIFFLEESES RS,
1993), REIDFERIT. BIARY A XN = RS
VWHRMIETEFENE L, ThRABBILOBEERB
Liz#REPRLTINE (6 1SR, .

HREBOEMRIBELEEICL - TEEESh S,
Abrams and Nowacki (1992) &, 3 —2 vt LD
Rick 2B B 2RO F 5 — = VIR EER
BoESNII LTk, 7 ORESEAE L
T EAHUE L fce Foster et al. (1992) % Fuller et al.
(1998) &, FRRICT AV AV HRT A ) A T FORAHE
RE &, TR OBRIRLTHEINLUSh -7 &%
ST Lize Ffz, 7 HIZ 20T van der Werf (1991)
AR IHRRAERIC L - T P OMBIMEF L &
ERE LT A (1993) RIoAH=XAELT,
7SS FARG R BET ARTICEE bR LA TR
EhHT LD, THOBEERELT A LERL
Td, LLEDHIL, 73 O E S EMBEOEELNE
EOLWERLGE I EE2TRLTND,

5,.2.4,2 J|BULANEHEFLALOD
FHEESES R I TS
FHFEHOE{ ML L ENABEHDT YA 24k
E8% I L AT OEFEAF ShiENEE Pimentel

et al.,, 1992), LMFHOFEL S — v OENICL D
RSB~ DZEIRN S (Rescia et al., 19950, &
WRTcoIHAMBOE L FERBRICEETELLND
BELAATORRERIL, 5 0 FHT RO
HEANTHILOET (15.2.1), #FLTALHICES
MO AS] I UTinio (385,23, 35,
Thbb, JORBEREBV<AVTHL L, FRWEE
o AR EE~O X O EHZ SRR LTS
ZEERT,

—H. RO LA TE, BUEY HHHEES, BRo
HATT O RHERESED - MY, BHEOHE
BEHORBENGNI EOREN (#5.2.4), T4
b, BEICEBWT, BE LT AESERNT
H otk THITLE, B VT HREOEENThIL
ZOEE, HETFOHENS LNENI EAREBXH
fro BEERENEBNEIAFERSEELENNTD
I EAEM . 8E (1999) dHEL TG, & i,
Roche et al. (1998) i}, HELD bidRoIMRF <4 —
YOEBEEORREEE L{HRETELEERLT
5,

WA I MR P SR A e 4 2B/
HHO—2>TH S (Koop, 1989; Kirby, 1990), LA L
G, SHOREECHESRE LAMEEORERR
BREIAFELNNM o7 (#5.2.5), Tida and
Nalashizuka (1995) &, BEEMLA O RE I N FHEH
BT, ABORIEED S 4 — 7 2O TEEHR
FELOBEFHERLTOLIN, Y OEELSID/ 5 2
¥ IAR L ARICERSEEERRS NG s &
7z Qrase and Heskjer {1997) &. HEEALIHSHE
BRSSP - I EER LI, 2O & EHER
LB O KM OWREEZ. [A5p0BEME DN
fRY, BERECEEERREISHOIEERTOND
LAuising

T, FAMERROESRE I AREWECHBRIC
& ~THNT 4 (7. Bormann and Likens, 197%;
Kirby, 1990; Brunet et al., 1996), Ll S, FHiRE
Iz B 1 B 48R GO fUd L PR i FE R IR R A1 &
&3 (Ash and Barkham, 1976), ERBOE S HE T
THOHECEMI L > THREERAONAL -2 (&R
5.2.6) TOIERBECEILREEOKEOEEDE
HRICEELRIILTVAN, EXBEOESHEICIE
EBLTNENI EFRET 5, L LKL, ARED
BERECELTE, 77 OB EENEOMMEE
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&S (R.2.0). 7HOHET ARG EHBELLZLHE
SEDED -7 (F5.2.6),

HAME, ALEE b, 7FOHBOERICL-T, B
HIpRIdR AL - T (E8). $hbb, 7FOHEL
BOHS T, REORE Y/ MoHBT AER L L
HE L. @AY 4 MBI 2 BB D
Mot TOIERSH, THOEFNESETHREDR
BB A M T S O L OFABATRE NI,

e LT, BT, 8L~ TR
HUNTHEEIAHREE, BV~ THECEENS
LibNTEY, Jh3BECELBEOESREICITA
ERBELRIZL TRV, KEABICRESELTL
feo LDpLENG, CHLOBEELEELHENRT 2ED
NES o P BIFEICEROSA SN, BEOEIAEZY
BN TOEVESREIEIC V227 1R MR EDE
ARERI XABENARE P Te £LT. BEEHER
BIEEOHN#EL Y LBEOEERRBICL ABED SN
KENZEIREEN, LALANS, 7HIEITE~
DEBOEEPREL, T00 F—EpH BE{SBEL
1T { & (Graae and Heskjer, 1987) OT. FFHH L@k
HEE D & BERSHREECREEERIZLTHADH,
LT, HEOEREI, BEROBHE DL I
THELDZOLDOOHEMED, FELOFE NI,
FHEOMITLLEESBROBEBTH S, £/, BB
BEid. BELV~ArOL S BB — DL DR
R =Tl - THEEEEN T, Skov (1997)
PEHLTHALIE, 2R EOL D ICEENL AL
SAATE T EREIENTNEREEMEI LA LR
HahTEod T SBRPLHIIL TN BEN
&5,

5.3 AI#omipEseritlEniE
— RF¥ATIHOERTH O HSEEL
EES I R ——

5.3.1T B L&HIC

ATLRICH T 2EES R LTE, —ohind
B LTEEA BN TI N7 (Simmons
and Buckley, 1992}, B%. $ERATHIEZ, HHRET
ABE—ORETHE SN RBHRTH D, HEEHORE
ERERE LRI EMNRI T E A (Hi, 1979
Hunter, 19900, #H « AFF (1988) &, 2FPre/ *
DATHROREESRIE I, RS ki & &
LTENETH 2 E2Wo It LTS, Lkl

Mo, AFPE/ FEdubE LichBEOSERATH
{31000 Hha HA., HHMLE UCERGHEL G
TEY, 20X 5 B ATHROIEE EIEPHEBRICET 5
HREIEEIT D,

DPEOATHROREE - /EIE. HTUSA ML
TATD, Bk, BtESFO—HOEEERT, NEICES,
BB OEERECPESRECE/LIET A WHEE D
O% (FZ1X, Bormann and Likens, 1879; Wang and Nyland,
1993; Halperr and Spies, 1985; Olsson and Staaf, 1995;
Ellictt et al., 1997; Leak and Smith, 1997; Jenkins and
Parker, 1998), ka1 AT U Cobk L 7o ATHIC
B AHEEPESERLR UATREBRoATHS
(Hill, 1979; Schoonmaker and McKee, 1988; Sykes et al.,
1989),

HFED A F AT, EE - oRREOZ TN,
BHOERALD U BHEIEA TS, €DXILA
THTHE, A, BEELCELERPER STV
B, BT LTE D, 2h o RREER L
HERENRS (BRI, 1991, 1998), THASHESRIC XL 2 HRIK
OBELRBE~DZE L, Simmons and Buckley (1992)
DPRLTOE SO0, IOX D BHEBTREHRELIZA
THIZBT 2 EHESHREELB LI ULAREECR
LHi, HYPEOHERENIENSELSL L. 48
b ATHOBEKEICL 3B EHREENT 608
Bbrd, LT, ZOLH B ATHAEEDL DR
OB REERFL TV ADEESHITT S Z L
WROHMHOBE S w8 T 5 LTEEL Q5 AN
BB, FRL~VTHTHEHEGERERTH L ATHK
(3 3%) ORMMBABEEWOMCT A &, D
REERICE T st ESREOEREH OIS 1
THHEETH 5,

Z T, AT, BEOBESHATRBICRIZTE
BAART 570wl AFALHROEZHEIES (D
SEEOEE, Q) HEMES RS UL OEMR%E
HL T 2,

5.3.2 W&EMHBIURETHAE

HAEG R B XU 2 =)IHOAF ALK T -
foo 1996 4E74n5 1998 i 2 WEM A RE Lz, T
TOREXIKBNT, B4 ELFROFE THRETES R
PAEE LI, ZOFMICHOEES F5— PRI
BET LA FETH B,

5.1 EABRKE. AEROBERE S ERE L,
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5.2, 7 nEY o MHEFECESOTHALLEOEE
R~V DAERBOTFOFEICEBZE.
Tableb, 2. T Differences in the number and frequency
of occurrence of species ineach classification between the
stands beech ococurred {With beech) and those not oe¢-
curred (Without beech) in tree layer,

Without beech With beech Test
Mean 5D, Mean 8D,
Forest floor plants
Number of species
PS8 046 052 0.88 0,49 ns
M85 523 277 8.00 2.87 *
BFR 2.69 1.25 2.82 1.19 ns
SFS8 12.92 2.69 11.47 3.87 ns
PLA 1.08 1.61 576 3.33 ns
GEN 2038 3.28 1553 5.48 hiiad
INF 108 1,12 6.82 1.29 ns
Frequency of occurrence of species
P33 233 121 3.50 3.86 ny
MBS  38.85 20.94 68.53 55.29 ns
BFR 1992 -9.93 32.08 13.39 *
SFS 92,16 37.64 73.29 4592 ns
PLA 43385 18,69 26,29 16.77 *
GEN 175.38 28.92 176.76 24,82 ns
INF 3.25 3.28 2.00 1.83 ns
Treea
Number of species
PS5 1,08 0.23 0.94 0.43 ng
MSS 6.23 2.17 529 193 - ns
BFG 1.69 i.38 1.2¢% 1.18 ns
" 8BS 9.92 2.47 794 3.81 ns
PLA 192 161 1.18 1.01 ns
GEN 6.23 183 4.65 2,60 *
INF 185 1.9%9 0.88 0.9% ns
Frequency of occurreace of species
PSS 6.62 5.88 633 6.29 ns
MBS 28.77 22.82 42.47 30,78 ns
BFG 8.20 533 4.82 3.89 na
SF5  78.23 19.11 39.53 26.34 b
PLA 436 338 287 2,06 ns
GEN 2386 i3.60 15.5% 10,36 ns
INF 311 247 244 1,68 ° ns

P58: Primary Stand Species, MSS: Managed Stand Species, BFG: Beech Forest
Generalist, SFS: Secondacy Forest Speces, PLA: Plantaton Forest Species, GEN:
Generalist, TNE: Infrequent Species. Test: Significant level of differencs in each

attribute between by the Ustest, *; p< 0.05, **; p< 0.05, ns; not significant.

{1) Shannon (O BEEFFEEY (F7) . () BWFE (7, Pieloy,
1969}, (3 HAIMES - OB, FHVTERMT LIS
¥, MAEEICHEEY 5,97 A —F . HERahkR
FEBALLEEREADYET, BLUBNCEITOE
BiZoWhcREH U L 8%E (D). DBH30en UL EO#
TR (DS30). BADEERE (D). ME&EdHich OB
(NSD. EEEEZE MD), BEEEmsE BA). /.
EHDDORREICET 5 AFLOENELE RS NEE
SR OHEB LI

ZRZNOFWEMICHE LICBEO Y » PRI
FATTHRONIERE S &ITHE L,

5.3.3 #& &
5.3.3.1 KaH#sE

REAREO, P PIRREENRSORGTHE,
BB, B IEEFRIE Q. R FOMME FELSE
ot (B3 Do ZHUE, BARY 4 XPKE VMRS

#5.3. 1 HABEOEEMOEDR.
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Table5, 3. 1 Simple correlation coefficients between the

stand structure parameters.

D DS MD DS BA RDJC
NSI  0.016 0.317 0344 -0.360 *  -0.123 0,776 ¥
D 0.952** .0.490* .0.176 = -0.103 0.044
DS 0579 .0.277 0,157 -0.195
MD . 0.757** 0396 * 0448 *
D830 0431 * Q464+
BA 0.216

NSI: the numbez of stems per individual, ID: the individual density of tree, DS:
the density of stems, MD: the mean dbh (dipmeter at breast height), DS30: the
density of stems with dbh > 30 cm, BA: the basal ares, and RDJC: the relative
dominance of Japanese ceder {Cryptomeria faponica). Significant levels: *; p<0.08,

e .01,

#6.3. 2 HERSLEOHIEEOREM L R F - IKEH

MTHS LR R ER.

Table5. 3.2 Simple correlation coefficients betwsen

the whole stand structurs parameters and those of
Japanese ceder and broad-leaved species.
fapanage conlor
NSI D DS MD  DS30 BA
NSI  0508* 0486** -0.461** 0183  -0.380 * -0.309 *
Joa) -0,082 0.770%*  0.978** -0.454** -0.149 -0,073
D8 0.058 0.571%  O.685* -0.480** .0,255 -0.205
MD 0047 0,164  -0.168 0046 0.7417*  0.559 %
DS30 0048 0,102 0,106 G.718**  0936**  0.565*F
BA 0.189 0.031 0.044 0412 * 0407 * 0.865 **
RDSC -0.161 0442 * 0438 *  0.449%* 0561  0.587*
Broad.-Jagyed
NSI m DS MD DS30 BA
NSI  087L™ 0758* 0.825* -0.226 0.162 0,621 **
D 20149 - .0027 0018 0084  .0.114 -0.187
DS 0.139 0.233 0.263 0.005  -0.065 -0,002
MD  .5.485 * .0.400 * -0.394 0424 * 0202 0,335
DS30  -0.497 * 0403 * 0397 *  0.650**  0.208 0.349
BA 2T 0,308 -0.301 0.210 0.038 0.164
RDJIC  -0.852** .0878%% -0.802*% 0252  .0.25% 0,842 **

Significant lvels: * p<0.05, **; p<0.01,

%£5. 3. 3 EFELAFEOBEFHEOERR
Table5. 3. 3 Simple carrelation coefficients between
forest floor plants and trees of species diversity.

Tress
H W NS
Forest floor plants
-0.562 ** -0.522 " .0.568 **
S 0.366 * -0.333 0373 *
NS -0.648 ** 0.514 ™ -0.644 *

NS Number of species. Significant lavela: *; p<0.05, **; p<0.01.

#£5.3.4 SAHEEOEMLESEEOBER.

Table5, 3. 4 Simple correlation coefficients between the

stand structure parameters and species diversity.

NS o ns MD DS30 BA RDJIC

Forest floor plants ’

F 4 -0,308 0.178 0.072 04068 * 0444 * 0310 0572 ¥

J -0.171 0.181  0.123  0.217 0.205 0.207 0.506 ™=

NS 0304 * 0132 0.003 0502 ** 0581 ** 0326 0557 **
Trees

H 0,493 ** 0022 0.170 -0.560 ** -0.525 ** .0.253 -0.571 **

J 0.488 ** -0.063 0.085 -0.477 ** 0475 ™ .0241 -0.586 **

NG 6.4556 ** 0001 (.231 -0.586 ** -0.540 ** .0.300 -0.508 **

NS Number of species. Significant levels: *; p<0.05, **; p<0.01,
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*5.3.5
BAEOERYOEHEL U
{HSEE S HAREDER L O
@,
Tableb. 3.5
Simple correlation coeffi-
cients between the number
and occurrence freguency of
species in each habitat clas-
sification of forest floor
plants and the stand struc-
ture parameters.

#5.3.6
BEEOERNOEGB LU
HBAELHMEEOREL D
R,

Tableb. 3.6

Results of multiple re-
gression analysis with the
number and occurrence fre-
quency of species in each
habitat classification of
forest floor plants as de-
pendent variables in terms
of stand structure parame-
ters as explanatory vari-
ables.

#5.3.7
AEBOERNOBRS LU
IS S HNIEEOREEL O
Bmk.
Table5.3.7
Simple correlation cosffi-
cients between the number
and occurrence frequency of
species in each habitat clas-
sification of trees and the
stand structure parameters.
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Number of species Frequeacy of oocurrence of species
PSS MSE BFG 8FS8 PLA GEN INF Psg MSS BFG SF8 PLA  GEN INE
Who!s . .
N8I 0370 * 0392 * -0.158 0140  .04T7** 0017  -0480** -0.083 0478 ** D02 0.414 * -0604 ** 0233 .0443 *
ID. 02N 0028 0199 .0.239 0.134 0.216 0063 -1 0017 02713 0171 0.082 0.195 0.161
DS 0380 * 0130 -0.241 9270 -0012 0159 D080 0105 0216  -0.266 0281 -0,100 0243 0012
MD  .0.038 -0.27% 0055 0108 0.670** 0.109 D.612** .0.368 -0213 0072 018 G670 **.0.178 0.454 %
D530 -0.051 0246 0061 0.111 0.839** 0181 D691 ** 0403 * 0252 0083 -0.162 0.634 **-0.090 0.394 *
BA 0138 -0.067 -0.032 -0050 0.338 0.194 0.368 * 0233 0110 D048 0132 0293 -0.166 0.2565
RDJC 0348 -0321 0,237 -0.008 0.630** 0264 0.561** -0.226 -0487** 0.013 -0.381 * 0692 **.0188 0623+
Japanese ceder
NSI  .0m 0146 0211 G029 D298 0140 D207 0269 0211 0120 -0082 -038F * 0060 0228
1D -0.017 -01356 -0.081 0.127 0393 * 0303 0338 0083 0143 0282 -0.062 0434 * 0066 0,437 *
DS -0.024 0528 -0.095 0.126 0380* 0286 0330 0183 0132 0304 0060 0416 * 0.068 0428 *
MD .p080 -0201 -0016 0177 0.527** 0.189  0553** .0420* 0229 0133 0043 0.603 **-0.112 0430 *
DS30 0028 0313  -0.006 0.077 0714 * 0.197 D742 0413 * 0355 0.063 -0.209 0.724 **.0.166 0.463 **
BA 6231 0158 0.001 0.018 05682* 0276  OB6E*Y -0292 0264 0010 -0249 0,558 **.0.206 0443 *
Broad-leaved speeies y
NS .p23l 0467 * 0.043 0014 -0648* 0271 0639** 0.299 0482 * 0039 0,866 -0.738 ** 0248 -0.5B5**
m -0.548*% 0318 -03821 0108 -D641** 0314 0533 ** .0.007 0608+ -0.078 0295 0716 * 0141 -0.5684*
D3 -0.5497%* 0328 -0.301 0133 .0583** -0.264 -0.571** -0.018 0510 * -0.077 0.38L 0681 ** 0,168 -0.534 **
MD 0145 D348 G112 0.136 05531** 0.280 0638** 0242 .0.121 0142 -0.073 0.644 ** D056 0.313
DS30 .0463 * 0174 -0.224 6202 0040 00027 0088 0278 0.109 0.019 0013  -D.166 0.200 -0.115
BA 0181 0245 -0.162 -0059 -0460% 0162 0397 * 0046 0234 0.013 0499 * 0472 * 0092 D397+
SBignificant levels; *; p<0.05, **; p<0.01.
Number of epecies Frequency of cocurrencs of species
P8RS MSS  EBFQ SF8 PLA GEN INF PsSs MSS° BFG SFS PLA GEN INF
Waale . i
NSI - Dage* - - - - - . - - 0414 * - - -
D . - . . - . . . . . . . . .
DS .03t . . . . . - - . . . . . .
MD . . - - - . - . . - - . - -
DS - . . . 0444 . 05564 403 * . . . - 0403 = . .
BA . - . - e - - - - - . - -
RDIC . . . - 0428% . a3+ . M4BT - - 0609 ** . 0.623%%
R 0.144* DI54* . - 0.553** - 0.554** 7 0162 * D23P* . 0172 * Q607 ** . 0.273**
Japsness ceder (IC) and Hroad-leaved species (BL)
JONST - . R K R . - - - . . . . .
JCiD - - - 0423 - 0312+ - - - - - - 0,707
JCD3 . - - - - - - . - -0.398% - - - -
JOMD - . . B L. . - . . - . . . 0.433%%
JCDs3p - - . - 0469 . OEI6* 0473 * - . - - B B
JCBA - - . . . . . - . . . - . -
BLNGI - 0.457* - . - - - . . . 0,409 * 0680 ** . ,
BLID - - - - - - . . - . . -
BLDS .0.549** - - - - - - - 0510* . . . . .
BLMD . B - - - - - - . . - 06,433 ** . .
BLDS30 - . . - . . - - . . . . . .
BLBA . . - . N . . . . . . . . .
R? 0.302** 0.209* - - 0.726™ - 0623 0224* 0260 * 0.068 * 0.248 * {4907 ** - 0.566*
Significant levels: *; p<0.05, **; p<0.01.
Mumber of epecies Frequency of occurrencs of species
PS5 MSS BFG 8FS BLA GEN INF PSS MsS BFG  SFS PLA  GEN INF
Whale
NSI 0112 0.678** 0.237 Q631 ** 0206 O0460%* -0.033 -0.09¢ 0636 ** 0002 0764* .0312 0380 *.0.185
1D {1158 0128  -0.031 0223 .0.188 om7 0253 -0.385 0,191 -0.298 0.036 0028 0131 0184
b5 116 0291 D012 0417 * 0223 0267 0242 D372 0.403 * 020 0305 0126 0273 0201
MD -0EJG ** 0520 %% -0.462** .0.218 -0.240 -04B7** 0287 0423 -0424 * 0646 ™ -0.438 * -0D.430 *.D.465 *-0.200
DSan -0.664 ** -0.545** -0.515** 0204 -0207 0467+ 0L 0502 * -0.382 -0.585 %% 0801 * .0.355 *-0.423 *.0.134
BA -0.158 0281 0143 0983 0070 0270 0344 0200 .0.276 [0027 0572 0032 -0373 -0310
RINC -0.183 0,693 %% P24 0628 .0158 0621t 0071 DOEE 0708 ** 0273 -0780% D183, -0.546 **-0.013
Japanesa cedar
NST  .onz 0358 * 0078 0388 * 002 01563 0.19  0.187 0,189 -0178 D36 0216 0067 0216
ji3 +(.325 0210 -0272 0210 0063 D266 0066 0300 -0.214 -0.307 0466 * 0048 -0232 .0.193
D8 -0.336 0192 0270 0188 0060 -0.259 6080 0521 0205 0327 0463 * 0038 -0223 -0.208
MD D455 *v D483 * 0466 0233 0233 -0.450** 02039 -045T* .0.397 * 0524 * 0322 0427 *-0.488 **.0.256
D530 .0519 ** .0612* .0530** 0235 -0153 -0:499* .0.040 D497 * -0.624 *¥ 0841 * .06LT* 0305 .0.620 **-0.180
BA -0.254 0505+ .0916 -0.438* 0076 -0.440* D245 0280 .04%7 * -0180 -0.709** 0.070 -0.623 **.0.291
Broad-leaved species -
NSI 0229 0.640 ** 0.364 0438 * .0142 0502 * .0.099 0.168 0841 **  0.247 0801 ** 0186 {(.BSZ ** 0001
D -0.003 0.646 ** 0.209 0774 ** -0.341  0.662**.0124 -0.190 0.893 ** .(.018  ©C.860** .0.362 0.706 **.0.068
DS -0.021 0.846 ** 0.209 0768 ** -0.368 0,658 ** -0143 0193 0891 ** .0,038 .832** 0398 * 0.683 **.0,112
MD  -0.353 -0.621** 0429 * .0.106 .0030 -0420* 0232 -0437 0340 . 0407 -0.358 -0827 -0393 01N
D530 -p.202 0,070 -0.264 0876 -0169 007L 0371 -0.481 0.144 -0,384 QE66  -0.350 0138 0.377
BA 0.211 0.17¢ 0318 0164 01588 0284 0031 0.859 0421 0388  .0.097 0285 -0.036

0.323

Significant levels: *; p<0.0B, **; p<0.01,
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%5.3.8 Number of speci T £ f epeci
*$E0)¥§3¥5“@?§ﬁ8&6 ambar of 133 requency of cocurrenca of species
ﬂfaiﬁ%ﬁﬁé#ﬁ}%ﬁ&@%ﬁ& o P58 MSS BFG SFS PLA GEN INF P35 MSS BFG 8FS PLA GEN I.NF
= Waol.
. NSl 06384+ - DASTH -
D . . . . . . . .
Table5. 3.8 DS - D2 08674 - 0483 . .
) MD . . . ) . . . DB - Q.85 . .
Resuits of multiple re- psso .ossa* .0341* .0i6** . . 0723 . E - - - -

. . . BA . . R . . . . . . - L0363 4% . .
gression analysis with the Rpge DA . 0BT - 0708 ** - DEEEHY . OBE MY .
number and ocourrence fre- D18 * 0447+ 0265% 0ISE™ . 0T . 596" D01 * OG0T OJZP* D677+ 0208 -
quency of species in each

. . . Jipanesa eeder (JC) end Broad-leaved species (B}
habitat classification of Jcwer - - . - . . - - . R
. JOID - . . . - - . . - -
trees as dependentvariables jong - . . . . . . . . - -
i CMD - . . . - . o R . 0B - _
in terms of stand structure Jgnc oo e oapiss gszer . . 0835 . 0630 & - - - -
parameters as explanatory g%?ér g . - . - - N N - - -
variables. BLD - D444 % . 074 . 0562 4% . G645 D893 ¥ - - -D.AI6** 0.708 ** -
BLDS - . . O - . . . . 0,882 *% .QBIT* - -
BLMD. - . . . - - - . . -
HLDS30 - . - - - . - - - - . . .
BLBA - . - . - - . - - - .
B 0.263* 0524 024" 05I8* - 0316 - 0530 0798 ** 0281 % 0778 0,633 0499 ¢ -
Signi.ﬁcantl levels: *; p<0.05, ™ p<Q0E, --
%6.1 BEERZLOHESHE #*6.2 SHERCLOEZHEEE Bonferroni OFREFRICL
Table6. 1 Plant species diversity and richness in each BETFERANTEERSLEE.
landscape element. TableG. 2 Results of multiple comparisons used by
Bonferroni correction among species diversity and rich-
Primary Managed Secondnry  Plamtation  Roadaside ness in each landscape element.
forest forest - forest vegetation

Mean SD. Mean S5SD. Mean SD. Mean SD. Mean SD.

Forest floor plants -

H 4687 0.618 4.524 0.298 4.778 0355 B5.071 0623 6524 0.315
T 0.840 0035 0846 0.023 0863 0.024 0.848 0.046 0.876 0.017
NS 452 133 416 94 473 9.4 664 195 800 147
Trees . )

H 3364 0.378 3.627 0.304 3.708 0448 2816 1,194

o ¢,793 0.047 0824 0048 0831 0,048 0890 0.172

N§ 180 32 216 46 247 68 17.8 83

NS Number of species,

HRBEHCBY 2 REEROL, AEREORS
RBEMEEN T 2 oI BRI AHESSNA Sh 5
LEBLRLE DN ENTE L, DEEICBOTSH,
IO BHERBEOENMSA NS I L, $H - 8
B (1995) PHEIFTHOLMIL TS, £LT, 0
HEHEC I DERCE T 2BM0MBRELL 2 &0
o BT AHYECHERCHBEEE L - DL > B AR
BEOEFRICB L TE L TEIEEL OND, Lichis
T, FEMDPOMORHEZIAEBRLLI LD, #
BAICEO L A REMMDPE U208 372D,
ARREEEORD - L RBERM cHBREL T 2
CEMBETHY, O EICL - TREZE/LHEE
OFECRIT T HEELIENICHAT 5 & RIS
A

HYEORIREORELERT ABEER0Z {1,

Primary Managed Secondary Plantation Road side

forest forest forest

Forest fivor plants .
e

Primary forest
Managed forest -
Secondary forest . * *
Plantation -

Py

Primary forest -

Managed forest -

Secondary foreat -

Plantation -

NG

Primary forest -

Managed fozest -
Secondary forest . - *
Plantation .

*
*

Trees
w .
Primary forest
Managed forest -
Secondary forest - *

g

Primary forest

Managed foreat -

Secondary forest -

* ¥

NS

Primary forest -

Managed forest -

Secondary forest . *

vegetation

* indicates sipnificant difference.

MEFTTRUTE LIS IT, BALEFEOBEEZ
TR LTS, RETHE, 7HRROREERTEO
HERETIER L. ChEEET. B L~ TOEHb
KU DT RS DNTRT 5,
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8.2 HEUMSIUVHETEARE

FEMBHAL5 T, EERELHIBT I H02
F7— FRE2AT, BAE KEgeheh, 44774,
41T HTHZ (F4d 1o

AERS OBERRE L EERL. (1) Shannon DEERE
T/E ), DBEE (), Pieloy, 1969), (3} BfrmiEX
o O OFEEL
ZHNTER/ L,

BEBERICBY EAERIIAE (BEATDHI,
REERHCOBROLLRIL. BOMB *7 — v 25
L LT RS/ 0 OB EFBE LcEE AW T
FEffiLi, dbb, iHNH 5 BEEROBRNFHq
LRDICHBETIBEIUToOR TR G S
(Suganuvma, 1985; Tida and Nakashizulka, 1995; GH T,
1398);

Eqg = (1 —ga-aCs) / (Ca),
Fg {3, BEANEES LD ICIEPEETAER, Qe
BEROAR D V7 M FRiESHELca F 7 —
PETH L MU KERSh I HEBERES LI, &
REMERTECEHT L L DI, BAETHELHE
i ey o - DY

6.3 # &8
FEINKRBHERACLOBSEEL, H621Eh
5 % Bonferroni D AEFRIC L S BEEAEH Nz EEILED
MRER LI, BERE, BTE, Erb- L8
AR L 7O EAB TR L, AKB T RET
Hol. HABOEEREE, BEIIBOT, RAEYE
EMBRUZREE., ATRSIUBSHELDIER
S, ARBICBOTH, BESRE, 958, BH
D TRBMMALRE D FERITE N -7

3T, NSy FBEFECE SO TARLUCER
OFRBERICB Y SH/MILEETR U, ERBOER
WZBWTC, BUHRE (PSS) 1, Ak > KRRAEFEE
W= W - AT - BEHAE L DS AR OM
CRBHETRAL LT, RAREFRMBIERE (MSS),
THRY 225 Y A+ (BFG) RO ARL 2.
FRERBER TS - L HOREE S TODRY =
# 7 Y & b (GEN) T, 40~60%% HH T, —H.
MEEEICEL T, Y327 Y 2 MIEERP SIS
FEAANEEELO®R LA EICHENL Tod, HEKRER
REFEER T, RREFREREND - & bRE0E
HEED TNV, KEBIZBOTE, BbhhiRE:

[FRROEER Lic, BAUE & OBEE IR, AR
DOHBEFEITENT, Y2425 X MOEDHLEEME
(. ALHHE (PLA) &P -1l & Thb,

B6 lic, REHEERCSIAER L EHROBFRER
Lice EABICBINT, HEOEME L ICEEMHEA
AEEE. AT & BE A DS AR KRS M
L eELDE -1 ARBCR, ATHOBEER R/
TR TRAOEHEERLEL T - L0000,
RO NS 2D, 00l Tidb 288
ot

HEROBREREZTE T IR L DONE64TH 5,
HABTHE. BEEEE DA OBEROBREERTH
BOEMoESTILD 07 — VHRE - T, HHO
EHEZ T, BROEINEELIC, V22F VX O
Bin, FAeEMESRREFBEREORDHAS SR,
—H, BEFHEETIE. V=27 U A MEERS L. RER
BRI L e ARBI BN, BAERCST 2 5E
HEOLI B, T hOBRHERCHENICHET 3
HRENEROBINE & SIC— RIS Lok, 2k
DHT, TORPERGNS It Tl §NTOE
WERT, HROEMEEBIZ, Y227 YR MBEY
{ESEEENEN LT,

EELANBEOEEHIC AT T EEEHO TS
Fobis, REMT LI TRRICEER LT 2 8B OR
¥ I HEEEOERIERICH T A tiORBERTO
FTNODLHFEERER L (£6.5), FEKIIEIFAH
HEHENGD EEINT 5, OREEZRTORER
BHRLEHIEEOMRE, BEIKBEL TR IR TOHS
EDMEAER U, BESRGCR L Tid, RARTHHER,
TR, ATHEBIEFLTED HHTH - & biE
WERRER T

FREHHEENITB T, B TIEHREAERL D SED
BOEREA SRS o, HEREFIcEL TR |
HEWEE, 7MY 229 ) 2+ OEDED - fro T
WKBL T, BYTREARE, 7Ry 2x7 021
A, HEEE TRIFICIA KRR EEERE DI
fro “URPREIERL HBEELLEFLI(Eh o7 A
THTHE, EHUEEABOTFHY 2427 U A AR,
HEEECRERE, AABE SFEANE, 7HHhY
A7 DAY, RAEFHEEFEIED - 1o

F o, JIRMOBBEORBIIERE ATHE Hd 3 &
BHTE, BERE. ALRE L BICRHENED - 2,
HEFEEICH LTI, BRBCRANE, [SAEBRENM,
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#£6.3 2 FEIWERCHRBLIEROTS (BXE),
Table6. 3 2 Propertion of species types occurring in

each landscape element (Forest floor plants).

Primary "Managed Secondary Plantation  Road side

forest forest forest vegetation
NE (%) NS (5 NS (4 NS (%) NS (%
Primary StandSpeciss 6 6.4 6 41 3 14 6 17 4 1§
Managed Stand Species 13 131 18 124 14 64 14 40 11 42
(B;ngl}Fam:t Generalist 20 20.2 - 20 138 13 59 15 42 11 42
?se;g;xdary ForestSpecies 7 7.1 15 103 3F 141 21 BS T 26
Plantation Farest Spacies 10 101 15 103 30 138 67 161 8 34
(PLA)
ESE;?H“ 38 334 &7 39.3 102 464 146 412 153 57.7
Infrequent Species 5 51 14 957 27 123 95 268 70 264
any
Total

89 100.0 145 100.0 220 100.0 3564 1006.0 265 100.0

Primary Managed Secondary Plantation Read side

forest forest forest vegetation
FR (%} FR (%) FR (%) FR (%) FR (%)
imary Stand Speciea 337 200 603 79 63 08 633 H3 22 08
(BSS)
]&[;-Sng)gedsmdslzedes 453 26.9 3762 49.0°1670 20,1 887 1.5 1858 43
Bepch Forest Generalist 393 23.3 1447 188 804 97 609 B8 75 1.8
(BFG)
?s?si;dnryFmenSpeﬁea 76 44 460 6.0 2444 294 1190 101 15 . 06
Plantation Forest Species 133 7.9 386, 50 1000 120 3826 323 6% 18
{fLA) T
Generalist 230 17.2 1000 13.0 2285 275 4341 367 3380 876
{GEN) ’
Tafrequant Species 6- 04 23 03 42 -05 153 13 129 33
(INF)
Total

1687 100.0 7681 100.0 8308 100.0 11839 100.0 3862 100.0

NS: Number of species, Ff& Occurrénte frequency.

ARABTRAREFREERE, “RKHE, Va7
Y 2 b HHES 5T,

6.4 & %

MELE. T OEBEPIRE, FEORIIEE - e ER
il Liene sy w P 2ERT 5, 2L T, Bl
Dz ey MR ET, ThicES UERLESE
TAHIEDG, BEEESRET RARELEST
FRELTE L7 A (Pickett and White, 1985; dhds -
s, 1987 BREHERTE - L bEEREST
o feit, BERABTEHEBEE, REBTIH X
MTH -7z (F6 1 6.0, BEHICHOBRE
ENDEBEE A B, RAEFHBERLIFHERT
OEGEIEE LT 2 REER, _RRUEEERD
BREBFEILTORNSODOEEERO b O
HRIITORNTORNERER. ATHREEEERD
TIPS TOORBEREEA OGNS, Lk
HoT, BABRELERCANTIRLOEHER
Elegd b &, KEHEFHER > 20— ALK
OIBICEEREIRNC LAREESNEG, . A

ARSI RS Rl (2000

%6.3b EFERHERCHBRULEHOTE (KERE).
Table6. 3b Proportion of species types occurring in

each landscape element (Trees).

Primary Managed Secondary Plantation

foreat forest forest

NS (%) NS (%) NS (%) NS (%)
Primary Stand Spedes (PS5) 3 77 3 437 2 20 3 28
Managed Stand Species (MSS) 9 231 10 145 9 92 9 14
Beech Forest Generalist (BFG) & 206 9 130 7 711 9 88
Secondary Forest Species (SFS) 1 26 6 87 23 2335 17 182
Plantation Forest Species (PLA} 4 10.3 8 116 10 10.2 17 182
Generalist (GEN) 10 2686 15 217 25 2656 26 288
Infrequent Species (INF) | 4 103 18 261 22 224 25 234
Total 39 100.0 69 100.0 98 100.0 105 100.0

Primary Managed Secondary Plantation

forest forest forest .

FR (% FR (% FR (W) FR (%)
Primary Stand Species (PSS) 294 350 326 192 168 4.5 250 756
‘Managed Stand Species (MSS) 320 38 2611 60.7 1096 29.0 335 I1.8
Beeth Forest Generalist (BFG) 102 121 430 100 115 3.0 146 43
Secondary Forest Species (SFS) 36 43 88 2.0 1889 448 473 143
Plantation Forest Species (PLAY 7 0.8 73 17 80 2.1 1589 475
Generalist (GEN) 92 232 64 67 162 437 131
Infrequent Species (INF) 4 05 44 1.0 50 13 47 14
Total §40 100.0 43064 200.0 3773 100.0 3342 100.0

NG Number of species, FR Octurrence frequency.

. Forest fleor plants

1
H
$
H A
100 —v
¥ @ F
¢
16%
(]
3
g
@Q
2 1 .
a1 10 100 1000
o ' (m®
8
2 100 Trees
o
. | %- 12 *
10 Q
1l
o1 10 160 1000
(x 25 m?)
8.1 SSHERCSUIEHLIATMEOME
Fig. 6. 1 Relationship between area and number of species

of each landscape element.
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THOAXEOREGE., BEMEBEDAZH®RT 28
(AR, T BIO®RE BROELERIhE
DI, HRCESREME { S2oTRATEE, &
ORI, BILIEETH D L ARL, BERENG
Dol l LERLUTO S, [HEMHEII—RICELTH
ROBIANE A LSBERUP G- L b RE{E] &
WD TRBEBRELEGEH ] AEOIEPE L BE O MRE
ZFBICEFIhTE R (FAE, Hurea, 1995
Sutherland, 1995; ¥, 1998; HEF, 1998), L LA e,
WERETHEBLBEOEMIC X -7, [l EE]
OFEHITKE CRLE, KEOHERIZ, HgE LcER
BEXRMOLE T, PHREENMENEAET 2R LA
TB 4, ABRBIHOZET TR LSt 28R
OF e A THRSH THAEELRICRLEZ &L
TERNWTHA Do

HEE AR (1988) 3. ZFEPe /O ATHICBE
BEABOBEESREL, “HRWRE LB LTRNET
HaofcoEEPHORHIZ Uz $£/. Qlan et al. (1997)
i A OO BEEMHERATHOMMELSRE IR
LRSS OFEEH (old-growth forest) LU &K T
EERLI. CROSOERIIR L, AEETATHOE
FEIL, RREFREERCRRL D FRICED -7
(£6.2), “hid. B3FTHSEIZ Lk i, #A
4 KOREOHMIRO ATHIZ S EWNEEENTL
nNTBY, FOT LR T, HEHEBOEEL AR
WL, BERELHITNEI LTS,
FARETOSNLL DT, HECST2EEREOS
BT, BAYDEROBHIIE > TEREMCTER AN S
ZEM—BNTH B, L L. £OBERENEDLS
BHE BEEPR OB L - TEANSh T2
HOLTRAUMTELR . Lidi-T, S288EHE
CEIREICE S TEHHINTNEDICL - T, B8
FEOHEEAERE5, HEARTEOBNEZARLE
ERERED > ehl, REREPL 7 FHY 245 ) 2 b
DEDALEGRELRE, ARBLEHITETLT (&
6.3). Noss (1983). Schoonmaker and McKee (1988)
% Brunet et al. (1996) dRLTWA X H I, BERE
DEEC HIEEE { CHEAEEOEENS Lhi,
BEABETHREEOEMIX3EEEERTOHEED
EREEDH P d, ALROARE D, WEOHE
e & bICBHEMERL, BREEROPTE-LbHE
HME ot ({6 1) IhiE, ATHOKRAR .
Mad b OHIEERIIEY (R6.1, 6.2) DO,

ATHRERTONREERIZMOBRHEER LR LT -
EHEN (1058 ZEARMLTNALD,

lida and Nakashizuka (1995) (. HEBEEOEKFE
TEBINL LIRS omEOE NS LML
EEIR Ul THUE, EREOBMNE & biT. LU
DATHHBROIBOBEELZ Y NIRRT 5
ZEickb, HLEMEBLI A LY v FENET 3
TEERBLT S, AETH, P2 T VR PBLY
FRMEEEREO H 2HAXTROEME & IiEn
Lie (6. Do “hild, LidOBEH L & biT, HEME
EAEOER. EESEINL T2 oRERECH D
HADELHETF TH L0, FAENSEATIL,
HREOEINE &bz, SHE L, HEERAEML >3
LZLEBEBLTHNELES,
FEOBRIL, Avy oy OBIEEL LI, B
MBERARZ Y, SRBERILICHAT AEOEN
ARG I ENTE L, BEVVOELEE L ~LrDE
LA EICER L2 SRIOFER, SEL SV TES
BREZRLABO - HRELTEFVERDIETH
A5,

WTE # B
7.1 FHHREEENTIREERORERMNEL

BREBOME SRS REIC R T ARERILOE
ERFEOMICTAILEBNE LT, BFIC. 73
eotlERERIc BT, BEEOERHBEEOELICE
BEBZ SRR ARBEOERE N O Ui
BEESREL, 19674LD0 & 1995 ETHL L »THD,
EESY L FERSE ST AR TIE, EEMB DK
BAELT A HEX 0 b, BEERELRE,-f 0
L OMER. AMESHOMENEBSRELAGLTH
3L EERLTH., EFRHOBHERELIESHRLY
. EHHRORERECEIRGHERERL-T
Wi Licdi-T, BRAREBERNDA L SF, #RRE
BERTH 5 HHFERE S REEEOELICH 2R L
TN ERH LM - e,

T, BEEREOTIMCRIZTEREPHGHITTS
fedic, THIEHERNC, REEROEM A0S —
CEB LTI ET & A, BRESREOHEM:
2007 — VBB ONI, 1 2HIE, BERES
BTHOPIKI »/o 2 & T, EHEOHEMITRATRE
OB - TEL LD EN T, 22HIE. ik
HELHBICBVW RGN LT, SREORINL. &
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*6. 40 FEREFOHIHERICEIZZEFOLHIEE

(FFE).
Table6. 4 b Proportion of species type occurring in
each landscape element in an area (Trees).

im! 10m? 60 m? 108 m! 200 m!
NS (%) NS (W) NS (M) FLC ) NS R

#*6.4a BEHEFROLH TR 3R EROLHIEE
(B4E).
Table6.4 a Proportion of species type occurring in
each landscape element in an area (Forest floor plants).
im! 10m? B0 m? 100 m* 260 m?
NS () NS (M) NT @8 NS (R NS (R
Primary forest
FSS LI 200 45 161 60 96 60 7T 80 66
MSS 15 289 69 231 1l3 180 124 169 129 141
BFG 13 233 67 228 141 206 174 224 195 213
SF§ 034 44 21 68 61 8l BL T8 688 T4
FLA 04 79 g1 184 70 12 87 112 93 107
GEN 10 72 £& 2L7 183 201 253 4328 429 260
INF, D0 04 Q02 07 1D 16 15 26 36 39
Toral 57 1000 301 1000 628 1000 717 1000 914 1000
Managed forest -
PSS 05 18 28 85 4.6 89 8.1 6.2 5.4 6.6
MSS 33 490 115 347 100 242 112 208 178 179
BFG 13 18 10 213 146 220 174 210 181 192
SFS 04 60 29 88 61 92 T4 90 90 80
PLA 03 50 24 74 68 87 16 91 86 8B
GEN 0% 130 €2 187 181 273 281 81§ 350 382
INF 00 03 02 08 10 16 19 238 3§ 3B
Total €7 1000 330 1000 €81 1000 827 1000 9%4 1000
Sacondary forest
PS5 00 08 04 30 L9 22 11 19 13 08
MSS i3 201 74 188 13 134 120 W09 124 80
BFG 06 9.4 22 5.7 3.3 3.4 4.4 4.1 6.2 4.8
SF8 13 294 112 284 211 250 252 230 286 208
PLA 08 120 54 137 127 160 166 150 205 148
GEN 18 276 124 ‘315 336 297 415 431 434 468
INF 00 05 03 08 16 19 31 28 60 43
tal 64 1000 392 1000 8468 1000 1097 1000 1384 1000
Plantation -
PSS D04 53 =26 47 4B 36 62 81 BE 26
MSS 06 15 41 1F 80 83 95 58 1l 63
BFG 06 88 30 66 68 61 86 62 104 B0
SF§ 08 101 59 108 123 87+ 145 88 1867 80
PLA 27 323 166 287 334 264 416 251 488 234
GEN 30 2367 221 407 863 448 766 457 986 462
INF O 13 L1 20 63 42 104 63 201 S8
Total 23 1000 642 1000 1262 1000 1662 000 209.3 1000
Road cide vegetation
PSS 01 05 06 08 22 14 31 6 3B 18
MSS 0F 43 31 44 63 42 82 43 100 43
BFG 02 13 16 22 44 23 88 35 98 41
SFS 01 05 05 08 22 14 36 18 ba 23
PLA 02 18 19 27 65 37 10 36 Bl 36
GEN 106 &8 687 84 1125 745 I208 682 145 6L
INF 04 33 49 56 180 1L 324 163 632 227
Total 3121 3000 704 1000 1611 1000 ISLT 1000 2346 1000

NG Number of species, PSS: Primary stand epecies, MSS: Managed ctand species, BFG:
Beech forest generalist, SFS: Secondary forest cpecies, PLA: Plantation forest species, GEN:
Gensralist, INF: Infrequent species

BERROZENLTEZ, BEERMD ) » FEOZ
PED LI LItk - Thh b 80Tz, LHFER
BOEN L, BESRECEMIBELEL TN, 8
hER, BEEMTHED, EERTHEILTEY, BEFit
THEHDNE O 2y FTEREINTHEOIHL, H
BREDEOEE LIty FTHERENTHE Z E5R
Eis

L7zdi- T, REBEOE LI IHSREERMA S
CEBLTEY., BESEEOHEN < — i, 4L
OETIC L 2 RBER O ¢4 — v 0L L BHHICE
FBLTHBEZ EPHLDITH T,

7.2 FMSBEENTSRBERORYESEY

KIT, BSRBERCHET L EME L ES R
TABEROEELNOHIC Ul HEWE XKREFE
¥ (BFRESERKEE ®RI0EXEE L HRS/- T,
HARE. AAEL b, BERECIEREENZS 50
Bipote, EABOBZHRE, RIFRICEDY 2542

Primary forest
Ps§ 1.0 350 24 180 e ng 3.0 2.8 B0 8.4
MS§ 11 331 50 317 82 321 88 288 9.0 252
BFG 03 121 27 207 64 251 74 241 19 221
SF§ Q1 43 01 5.6 LG 3.9 Lo 3.3 1.0 28
PLA 0.0 6.8 0.2 1.8 11 4.2 1.9 8.4 3.2 9.0
GEN 03 9.2 20 163 53 206 71 2338 8% 260
INF 0.0 111 0.1 1.0 o7 26 14 4.4 27 7.6
Total 28 1000 133 1000 257 MO0 306 1000 357 1000

Secondary forest
- PSS 0. £ 1 . . . '
MSS 08 230 51 270 83 198 88 166 80 138

BFG o1 30 08 4.3 28 7.0 43 80 6.6 85

SF8 13 443 78 413 162 887 195 387 217 334

PLA 01 R 06 31 FE] 5.4 a5 6.8 4.9 7.6

GEN 04 152 34 183 9.2 220 125 235 163 252

INF a0 13 0.4 20 18 4.4 a4 8.5 62 88

Total 29 1000 185 1000 418 1000 632 1000 649 10040

FPlantation

F 0.2 T8 i3 894 28 72 a0 6.7 3.0 45
MSS 03 118 22 158 6 146 10 184 8.1 121
BFG 0.1 4.3 0% 8& 32 83, 48 89 8.0 9.0
8FS 03 143 271 13817 14 18} 41 174 112 168
PLA 11 416 41 290 88 23 126 M1 149 225
GEN 03 131 27 .187 87 226 128 246 174 261
INF 0.0 14 0.3 23 156 4.1 31 €.0 58 89
Tetal 2.3 1000 3§43 1000 388 1000 522 1000 665 1000

NS Number of specias, PSS: Primary Stand Species, MSS: Managed Stand Species, BFG:
Boech Forest Generalist, SFS: Sacondary Forest Species, PLA: Plantation Porest Species,
GEN: Generalist, INF: Infrequent Species. )

HEDT A —F (BE. BRELDOHEFL LFE
WIEOHBENS - foe LLAEHG, BEERICE-TH
RHUBEOENEHEAER., choo 3 4—4EF
ELSAOMBERLU. SREEHRREEEL, 723
BEMICERSH0REHETHLI ZENEROE DT
FRTHEIN T A0, BEYESHREICELTEER
RESABZ TROARANEITH T

ZHMIZ BT, BEBE. MotE, EERito
HOBERZHGHIT L, BINI, REBICBITL 7
O ESE SRS EEOHFEERF LI LA, 77
CHALEOHMIE, BARS A XD = AH0NE
{n 20X BHGREIEFEDE P T2, Lichi-T,
7O E S EILAROBAEEERT/F A 5T
H5EHE L, BEICENT, TR ALSEHNTS
BEIAERE, B LVTHEOEENE Z b T
B, ChEREOCERBORBSBREICIIRELEES
RIZLTEOEVD, KREBICITEEL T, Lkl
BHH. b oOEEGHELHENT 5 BOREICE.
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%£6.52 REHBLUZAHKICHRULEERO
BHELHBEEORRBICH T I HOFHESR
ToOlRoEE (FEXE).

Table6. 5 a Ratios of number of species
and occurrence frequency of each species
group in each landscape slement to those in
primary or secondary forest {forest floor

%6.5b BAEHBEUSRMCHBEULERD
BHEIUEEAFORELHT 2 H0SHESR
TOHEOHE (RERE).

Table6&. 5 b Ratios of number of species
and occurrence frequency of each species
group in each landscape element to those in
ptimary or secondary forest (Trees),

plants).
Mznaged forest Secondary forest Plantation Managed forest Secondary forest Plantation
& %) (%) (%) (%) %)
Number of species Number of species
Primary foreat Primary forest
PSS 160.0 50.0 100.0 PS8 100.0 85,7 100.0
. MBS 138,5 107.7 1077 Ms5 iill 100.0 100.0
BFG ' 100.0 856.0 T80 BFG 128 815 1128
SF8 ' 2143 4429 300.0 SFS 600.0 2300.0 1700.0
PLA 150.0 300.0 570.0 PLA 200.0 260.0 425.0
GEN 150.0 268.4 384.2 QEN 150.0 280.0 250.0
INF 280.0 540.0 1300.0 INF 450,08 550.0 626.0
Becondary forest Becondary forest
PSS 200.0 P58 : 150.0
MSS 160.0 MSS lo0.0
BFG 116.4 BFG 1288
5F8 67.7 SFS 73.9
PLA 1.0 PLA . . 170.0
GEN 1431 GEN 1000 |
INF 351.9 INF 1138
Occurrence frequency Otcurrence frequency
Primary forest Primary forest
PS8 34.3 3.8 28.8 P83 848 12.7 214
MSS 1824 749 279 MSS 159.2 7.3 311
BFQG 80.9 41.5 29.3 BFG 82.3 . 2.1 35.7
BFS 134.7 681.7 . 2161 SF3 477 1044.5 333.7
PLA 63.7 152.7 408.5 FLA 2035 254.4 5705.8
GEN 75.7 180.0 2133 GEN 58.8 166.3 1426
INF 84.2 oL 142 363.4 INF 2147 278.3 285.3
Secondary ferest Becondary forest
PSS 4.2 P88 : 163.0
Ms3 268.5 MSS : . 408
BFG 133.3 BFG 1423
SF3 100.0 SFS 320
PLA 705.1 “PLA 22424
GEN : 255.6 GEN 85.8
INF . 37.3 INF 108.1

7 OHBOERICE - TE VDS L., WEIEET
Boteb LADBEREIL. FIZV2R 7 VA MED
BIHEENFSBRIERLE HOTHL I ETL -TR
SHTHAI MM T, £ LT, BEBHEIR
HEOHABELD b BEROBEHEBERIC L 228N E
W EMRER

Fie, ALMIKBOWTE, EHOBRES LTZhdk
WO TRBREEICRIZTZELINET 2 oil, BN
L2 & AR OBRZICH S HaEEDEL, BLUHE
PEL L £ OEMBER G IS Ui IR 4 X,
2 F DR SR S B R EORBERICH B L8
RENI, TOIEE, YRS XORESOHGEESE
KNG, BS, ARV A ADNSOHAIEEER
DIMES LIRS N TNE T LEERL, BHOK
FEiL, AFHMD L AF —REMERZHAD, 2FOH

HESETRINHBEEELZLELIE LT KEB
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BTREEROREENRONEE, ARBTHEREAS
EdENEE, 8P LT,

Ple ki, RRETERT 22HERILOHE
WEEENAESMCTREEbiIT, HBELICELESE
LASATHET A LK -T, BRI ESY » PR
FHAREHERO L OBELCHOIIT B I EMT
=3 o
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Appendix 1. Species list and the results of c¢lassification
(Forest flcor plants).

Species name Scientific name Type
TAIE Fraxinus lanuginosa GEN
TADYSFTY  Cocculus trillobus INF

TAHANY Hex macropoda CEN
TAIX Pilea mongolica GEN
THYF Carpinus laxiflora GEN
ThY Boehmeria tricuspis INF



T A& Rubia argyi GEN
T HhF Eptlobium pyrricholophum INF
ThHTY Pinus densiflora INF
TERIUFFIAL Persicaria steboldii GEN
TH/ T/ and Y Setaria faberi GEN
TE /%Y V7 Solidago virgaurea GEN
TR IHY Lactuca indica GEN
T I N Vaccinium japonicum M35
ThHH/S YR T Y Goodyera foliosa var. maximowicziona
BEG
T4 Ostrya japonica INF
T A F Sorbus alnifolia SKFS
TTIHY Scirpus wuchurae GEN
T75F % Lindera praecox SFS
TeF e Gynostemma pentaphylla  INF
FTwRFanm Polygonatum odotatum var. pluriflorum
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GEN

Bidens frondosa GEN
Haloragis micrantha INF
Qenothera biennis GEN

Juneus effusus var. decipiens GEN

Epimedivm grandifiorum ver. thunbergianum

A SF5
Cynanchum caudatum INE
Rhamnus crenata SFS
Reynoutria japonica GEN
Acer mono SFS
Pyrola japonica GEN
Dactylostalix ringens INF
Muaackia amurensis INF
Moutteuccia orientalis GEN
Mosla punctulata GEN
Salix integra GEN
Persicaria longiseta GEN

Chinopodium micranthum GEN
Echinochola crus-galli var. caudata

GEN
Solanum nigrum INF
Athyrium niponicum GEN
Achyranthes bidentata var, japonica

PLA

Ligustrum obtusifolium INF
Shortin uniflorg var. hantoensis PLA
Coniogramme intermedia INF
Coniogramme japonica INF
Schizophragma hydrangecides PLA
Cyperus orthostachyus INF

Hemarthria sibirica INF
Cacalia farfaraefolia PLA
Astasarum sieboldii BFG
Dioscorea nipponica PLA
Deutzia crenata INF

79
A Aralia cordata GEN
UwS TR Ranunculus japornicus INF
g/ 2y Sanicula chinensis PLA
gAY T Chimaphila japonica INF
PRIV Alangium platanifolium var. trilobum
GEN
DUNTHLF  Acer rufinerve GEN
AT PRI A Elatostema umbellatum var, majus
" INF
AR & Prunus gravana 8F5
I/ F Styrax japonica GEN
ST YA Hydrangea serrate var. megacarpa
GEN
/ST /% Celtis jessoensis INF
IV AR Taraxacum hondoense GEN
V=7t Sambucus racemosa ssp. kamtschatica
GEN
T2 ZY Daphniphyllum macropodum var. humile
GEN
TFIFVAYT  Potentilla togasii SF3
TFDNY VY Omphalodes laevisperma  INF
/% Celtis sinensis var. japonica INF
T/ FY Acalypha australis GEN
T/ avay Setaria viridis INF
TEHFA4FT  Rubus phoenicolasius INF
e Vitis thunbergii GEN
IE A Calanthe discolor GEN
= MY Vv Trillium smallit GEN
o . Coptis japonica INF
FAT<Fao Polygonatum odotatum var. maximowiczii
INF
AFTVF/FY  Conyza sumatrensis INF
ZATIALY Phleum pratense INF
AAAFFY Reynoutria sachalinensis ~ GEN
dA4 bRY Carex sachalinensis var. alterniflora
INF
AF TV Y Festuca rubra GEN
T ol Panieum dichotomiflorum INF
FAZTYRALV Viola kusanoana GEN
Aol Polygonatum macranthum INF
FF=4F Prenanthes tanakae INF
A A NF R Hosta sieboldiana GEN
ddNF ey Lindera umbellata BFG
A daa Plantago asiatica GEN
AANVHTF Hedyotis lindleyana var. glabra
PLA
A AR S F Vaccinium smallii GEN
A ARG RV 3F Cardamine regeliana INF
A A GRS A Y 2 Tilia maximowicziana GEN
FATE IF Ambrosia trifide INF
e el o A Prunus sargentit INF
AA X Artemisia montana GEN
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Lysimuachta clethroides GEN

AT FavPFT S Prunus apetale ssp. pilosa  SFS

A7 h AN

Carex foliosissima BFG
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Frixed

llex geniculata var. glabra FLA
Ainsligea acerifolia var. subapoda INF
Dryopteris crassirhizoma PSS

Hypericum. erectum GEN
Patrinia villosa GEN
Cirsium borealinipponense INF
Festuca arundinacea INF
Juglans mendshurica var. sachalinensis

GEN
Salix sachalinensis INF

F 7Y Cerastium glomeratum INF

Glechoma hederacea ssp. grandis GEN

Carex dispalata GEN
Pertya rubusta SFS
Prunus varecunda GEN
Eragrostis ferruginea GEN
Oxalis corniculata GEN
Typhea latifolia GEN
Viburnum dilatatum PLA

Pourthinea villosa var. laevis GEN
Rabdosia umbrosa var, leucanthe BFG

Dactylis glomerata GEN
Trichosanthes cucumeroides INF
Pinellia ternata INF
Humulus Iupulus var. cordifolius
GEN
Boehmeria nivea ssp. nipononivea
GEN
Salix gilgiana INF
Carex incisa GEN

Carpestum divaricatum INF
Enonymus sieboldianus var. sanguineus

INF

Viburnum opulus var. calvescens
' INF

Aster 1 INF
Aster 2 INF
Rumex japonicus GEN
Hedera rhombea GEN
Impatiens noli-tangere PLA
Prellodendoron gamurense GEN
Salvia nipponica PLA
Stachyurus praecox GEN
Trigonotis pedunciilaris INF
Cynodon dactylon GEN
Paulownia tomentosa INF
Setaria glauca GEN

Agrimonia japonica GEN

Frllavvy
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Z i

Monotropastrum humile  BFG
Juncus tenuis GEN
Clerodendrum trichotomum  PLA

Carex rugata GEN
Clematis stans INF
Adiantum pedatum PLA
Pueraria lobata GEN
Sasa paniculata MSS
Rubus cretaegifolius GEN
Carpinus japonica FLA
Swida macrophylila INF
Liparis kumokiri INF
Selaginella remotifolia PLA
Castanea crenata GEN
Pertya rigidula SES
Tripterygium regelii BFG

FusFeFdal Rebdosia trichocarpa INF

777

FEvR/SRE
RSS!

Fatoua villosa INF
Ranunculus cantoniensis  GEN
Viburnum plicatum f. glabrum PLA

v Zelkova serrata 8FS
ol vava Garanium nepalense ssp. thunbergii
GEN
aFTHs Boehmeria spicata GEN
Iy Broussonetia kazinoki x B. papyrifera
INF
auvYIIE Onoclea sensibilis var. interrupta INF
24 =ZFEZ Lapsana apogonoides GEN
IHEAY I Tylophora floribunda GEN
s FEY Hypericum laxum GEN
2T ATYF Stephanandra incisa INF
IvTT I Acanthopanax sciadophylloides MSS
I/ RYTAA  Heterotropa megacalyx PLA
JRX3 W Viala japonica INF
OdREZR Cosmos bipinnatus INF
b i N R Hydrangea petiolaris INF
TS AY Lysimachia japonica GEN
afz Quercus serrata SFS
g ) Euphorbia supina INF
aRG T Agrostis alba GEN
ANGFDHLTT  Acer sieboldianum GEN
a7y Muagnolia praecocissima  PLA
aFTF 7 Arthraxon hispidus GEN
v Aster glehni var, hondoensis  GEN
2w Euonymus alaius f. stigtus  SFS
aIRHLT Acer micranthum MS3
22X HF Y Oxalis acetosella INF
IEFTVEYTY Sedurn bulbiferum INE
YAFA ST Polystichum retroso-paleaceurn PLA
7 FEL Prunus 1 INE
+oZEL Prunus 2 INF

YPF v

Cephalanthera longibracteata INF
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¥YH VI €YY Carpesium glossophylium PLA
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Athyrium deltoidofrons
Smilax china

Actinidia arguta
Cirsium yezoense
Pterocarya rhoifolia
Carpinus cordata
Euonymus malananthus
Stellaria diversiflora
Eupatorium lindleyanum
Symplocos chinensis
Vitis flexuosa
Diphylicia grayt
Zunthoxylum piperitum
Smilax riparig var. ussuriensis
Blechnum niponicum
Ixeris stlonifera
Arachniodes mutica
Zoysia japonica

Iris japonica
Anthriscus aemula
Polystichum tripteron
Cymbidium goeringii

¥ 2 UV g WNh v Heloniopsis orientalis

YIENY

YIFRYF Y

VIATIE
vIYeFE Y
uawy A s

uasFHE A VNV Cynachum sublanceolatum var,

vaatdt

A F

AFF
A5B

A RAE
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AINT ST

A
A

1
|2 o

e A

A AT IEF VY

Holeus lanatus
Angelica polymorpha
Dryopteris expansa
Aster scaber
Trifolium repens

marcranthum

BFG
PLA
GEN
INF
BFG
SFS
GEN
GEN
INF
GEN
GEN
INF
GEN
PLA
GEN
GEN
MSS
GEN
INF
INF
GEN
SIS
GEN
INF
INF
BFG
PLA
GEN

INF

Aster ageratoides ssp. leiophylius

Cryptomeria japonica
Equisetum arvense
Carex I

Miscanthus sinensis
Paspalum thunbergii

Hepatica nobilis var. japonica f. variegata

Viola mandshurica
Viola vaginata
Selidago altissima

4 AU VRR Taraxacum officinale

1
ST
2R FY
Huo<vq

FAN =y Rabdosiac umbrosa var. excisinflexa

FHFRSY
FhsuH

Qenanthe javanica
Bidens biternata

Leibnitzia anadria
Osmunda japonica

Carex siderosticta
Evodiopanax innovans

GEN
GEN
GEN
INF

GEN
GEN

SF8
GEN
PLA
INF
INF
INF
INF
INF
PLA

INF
GEN
SFS

L & Streptopus streptopeoides var. japonicus
MSS
Fh=g Macleava cordata GEN
g F AT Smilax nipponica PLA
FFIYHRAI W Viola grypoceras GEN
F=yd Weigela hortensis GEN
FoFE gy Peracarpa carnosa var. circaeoides
INF
&y Persicaria nepalensis GEN
F=ET Circaea erubescens GEN
P SR s Cardamine flexuosa INT
F=H Tk b FFR Trieyrtis latifolia GEN
w7 E Cacalia farfaraefolia var. bulbifera
INF
F Muagnolia salicifolic MSS
¥7/ % Aralia elata GEN
FH Y Imperata cylindrica GEN
FHh T Pennisetum alopecuroides INF
Faay Disporum smilacinum PLA
F = Sasa kurilensis MS3
FF L Oplismenus undulatifolivs GEN
FREATY Hvydrocotyle sibthorpioides GEN
Fe Y Sasa palmata PSS
FyHA¥ Torreya nucifera var. radicans SFS
U I NR Buckleya lanceolata INF
waNFZIYE Abelia spathulata GEN
/AT STy Paris tetraphylla BFG
v Parthenocissus tricuspidata PLA
WE TN Rhus ambigua FS85
PR FA Corylus sieboldiana GEN
YT Commelina communis GEN
pRIFa2 Euonymus oxyphyllus GEN
D) TRV Impatiens textori FLA
VNT VA4 Hydrangea petiolaris GEN
YT Fg Mitchella undulata SFS
Vg AEFF Celastrus orbiculatus GEN
DI S Skimmia faponicq var. intermedia
BFG
V=N Codonopsis lanceolata PLA
Vbt Euvonymaus fortunel SFS
VI A Glyeine max ssp. soja GEN
V) Ry Tripterospermum japonicum
GEN
TR RS Carex kiotensis GEN
F AT Acer nipponicum P3S
TV F Fimbristylis dichotoma INF
o Clinopodium gracile INF
FFT A AN VT Epimedium sempervirens  GEN
¥ 53 Houttuynia cordata GEN
b as Arundinella hirta INF
FPFSF Aesculus turbinata BFG
PFNm Panax jeponicus GEN
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Astilbe thunbergii var, congeste GEN
Tulotis ussuriensis INF
Poa pratensis GEN
Elsholtzia ciliata INF
Calanthe reflexa GEN
Botryehium virginianum  PLA
Vaccinium oldhamit GEN
Sorbus commizxta GEN
Arachniodes borealis BFG
Polygonatum falcatum GEN
Rubus parvifolius GEN
Picrasma gquassioides GEN
Teucrium japonicum GEN
Ajuga yezoensis INF
Sambucus racemosa ssp. sieboldiana
INE
Panicum bisulcatum GEN

Agrostis elgvata var. nukabo INF
Desmodium podocarpum ssp. oxyphyllum
GEN
Rhus javanica var. roxburghic
GEN
Spiranthes sinensis var, amoena  JNF
Muhlenbergia japonica INF
Albizia julibrissin INF
Cirsium japonicum INF
FEuphorbia adenochlora INEF
Aster ageretoides ssp. ovatus GEN
Adenocaulon himalaicum  PLA
Ampelopsis brevipedunculata var.
heterophylia GEN
Stellaria alsine var, undulata INT
Platanthera minor GEN
Hydrangea paniculaia GEN
Cephalotaxus harringtonia GEN
Hex crenara var. paludosa MSS

Acer japonicum MSS3
Phryma leptostachya var. asiatica
PLA
Styrax obassia SFS
Deparia pyenosora var. albosquamata
GEN
Stephania japonica INF
Salix bakko INF
Helwingia japonica GEN

Persicaria posumbu var, loxiflora FLA
Iveris dentata var. albiflora  GEN

Juncus alatus INF
Leucothoe grayana MSS
Graphalium affine INF
Thelypteris japonica BFG
Kalopanax pictus GEN

ANV ARy
NV g

Senecio cannabifolius INF

Clamatis japonica PLA

Ry 8 Carex lanceolata PLA
Ry i B Lyecopodium clavatum INF
ko Carex japonica GEN
B by Acer distylum SFS
ErMYYXRH Chloranthus japonicus INF
b+ S A/ 3XF  Achyranthes bidentata var. tomentosa
INF
kAT AF Aucuba japonica var. borealis GEN
bEATRY Rulalia viminea GEN
eAZT Cypers brevifolius var. lefolepis GEN
by Thelypteris palustris GEN
EAVyH Iris gracilipes INF
S e Y Stenactis annuus GEN
EAVDR Lycopus maackianus INF
b AR Rumex acetosella INF
EAFam Dioscorea tenuipes INF
B ANF Polygala japonica INF
EANEAFIT Potentilla centigrana INF
eAIAVVY Phyllanthus matsumurae GEN
b2 AAaed FErigeron canadensis GEN
B2 EF. Ilex leucocada MS3
EAmEFE Artemnisia feddei INF
Ea Fd Eupatorium chinense INF
(P19 el Calystegia joponica INF
Eang S S Festuea elatior GEN
oy I F Eyonymus macropterus INF
b o gy Smilacing yesoensis MSS
TN U AEFF  Hex geniculata INF
7+ Petasites japonicus GEN
7Y Wisteria floribunda GEN
FEh ST Desmodium oldhamii INF
Jiviaky /o Lychnis migueliana INF
TE T Ambrosia artemisiaefolia var, elatior
GEN
7ENLXA Chloranthus serratus PLA
T Fagus crenata MSS
JENVE Microlepia marginata INF
7o/ NFT 5 Botrychium ternatum INF
_RzNFLF T Pyrola incarnata SES
~EAFT Duchesnea chrysantha INF
~E RO Athyrium yokoscense PLA
Tk AV gAY Stenactis strigosus GEN
RUF e F /T Disporum sessile FLA
w_A S F Magnolia obovate GEN
RYSNHVRE Carex morrowit var. temnolepis GEN
FYNRLI Y Deparia conilii INF

RSN PTE U

Ky
RV Y

Lycopodium’ serratum var. serratum

MSS
Clematis apiifolia GEN
Elliottia paniculata S5F3
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Apios fortunet INF
Berchemia longeracemosa GEN
Maianthemum dilatatum  INF

Viola violacea var. makinoi GEN
Actinidia polvgama GEN
Schisandra nigra PLA

Melampyrum roseum var. japonicum

INF
Arisgema serratum GEN
FEuonymus sieboldianus INF
Fraxinus sieboldiana INF
Viburnum sieboldii var. obovatifolium

GEN
Rubus pectinellus INF
Hamamelis japonica var. obiusaty

GEN
Pilea hamaot GEN
Swidae controversa BrG
Quercus crispula SFS
Antenoron filiforme PLA
Betula grossa GEN
Stegnogramma pozol PLA
Persicaria thunbergii GEN

Mimulus nepalensis var, japontcus  INF

Cryptotaenia japonica GEN
Ahkebia trifoliata GEN
Coptis trifolia PLA
Potentilla freyniana GEN
Acer tschonoskii MSS
Carex albata INF
Cerastium holosteoides var. ongustifolium
INF
Dryopteris sabaei GEN
Ligustrum tschonoskii GEN

Goodyera schlechtendaliana GEN

Oxalis griffithii BFG
Viburnum wrightit SES
Carex dolichostachya PLA

Carex olivacea var. angustior GEN

Persicaria debilis INF
Clinopodium sachalinense PLA
Stellaria sessiliflora BFG
Meliosma tenuis PLA
Dryopteris monticola PSS
Zingiber moiga PLA
Laportea bulbifera GEN
Viburnum furcatum MSS
Callicarpa japonica PLA
Rhododendron alrechtii = GEN

Acer nikoense SFS

Lespedeza juncea var. subsessilis
GEN
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Siegesbeckia orientalis ssp. pubescens
GEN

Digitaria ctliaris GEN
Rubus palmatus var. coptophylius

PLA
Cacalia delphiniifolia INF
Paederia scandens GEN

Galium spurium var. echinospermon

GEN
Youngia denticulata INF
Hodgersia podophylia GEN
Fraxinus mandshurica var. japonice

PLA
Lespedeza striata GEN
Cayratic joponica PLA
Ardisia japonica GEN
Cyriomium fortunet INF
Qsmorhiza aristata PLA

Desmodium podocarpum ssp.
oxyphyllum var, mandshuricum
INF
Amphicarpaea bracteata ssp.
edgeworthii var. japonica GEN
Fimbristylis subbispicata INF

Athyrium vidalil PSS
Acanthopanax spinosus GEN
Rhus trichocarpa SFS
Morus australis GEN
Prunus jemasakura INF

Plagiogyria matsumureana BFG
Rhododendron obtusum var, kaempferi

SES
Clinopodium multicaule GEN
Osmunda cinnamomea BFG
Lactuca raddeana var. elata  GEN
Agrostis clavata INF
Dioscorea japonica GEN
Stellaria uchiyamana PLA
Aruncus dioicus var. fenuifolivs INF
Vitis coignetiae GEN
Benthamidia japonica GEN
Acer amoenum var. matsumurae

SFS
Lilium auratum FLA
Kalimerts pinnatifida GEN
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Rhedodendron lagopus var. niphophilum

8FS
Agrostis flaceida INF -
Smilacina japonica GEN
Camellia japornica var. decumbens

PLA
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=T Phragmites communis GEN
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Eupatoriym chinense ssp. sachalinense

GEN (AFE)
IYNAY T Galium trachyspermum GEN Appendix 1. Species list and the results of classification
EE T Artemisia princeps GEN {Trees).
R Clethra bervinervis MSS
DaoAtryy Arachniodes standishit PLA Species name Scientific name Type
P78 i AV Rhododendron japonicum  GEN TAFE Fraxinus lanuginosa BFG
VRV Pseudostellaria heterophylle  TNF TAYYITY  Cocculus trillobus INF
A -4 " Pteridium aquilinum GEN THANY Hex macropoda GEN
HE A 1 Urknown 1 INF T A YT Carpinus laxiflora SFS
= A N | 2 Unknown 2 INF TheY Pinus densiflora GEN
HHA 3 Unknown 3 INF T Ostrya japonica SFS
W N 4 Unknown 4 INF TR E S Sorbus alnifolia SFS
pEp ] 5 Unknown & INF TT7F Lindera praecox SFS
FEE AR 6 Unknown 6 INF 4= Cynanchum caudatum INF
AR T Unknown 7 INF A4V /% Rhamnus crenata INF
b N 8 Unknown 8 INF AZ¥YHhLT Acer mono GEN
FE A N 9 Unknown @ INF ARLYY A - Maackia amurensis INF
PP N 10 Unknown 10 INF AR5 Carpinus tschonoskii INF
EH AR 11 Unknown 11 INF ATHZ 3 Schizophragma hydrangeoides PLA
BEYAE 12 Unknown 12 INF DFPFan Divscoreq nipponica GEN
B AE 13 Unknown 13 INF o FE Aralia cordata INF
BRI 14 Unknown 14 INF ol /F Alangium platanifolium var. trilobum
PP N 15 Unknown 15 INF PLA
(PN 16 Unknown 16 INF YN HTF Acer rufinerve MSS
A AHEAE 1 Unknown seedling 1 INF O IRYES 7 Prunus grayana MSS
A AR 2 Unknown seedling 2 INF e illes A Styrax japonica PLA
B RIREE 3 Unknown seedling 3 INF TV TV Hydrangea serrata var. megacarpa
=N 4 Unknown seedling 4 INF INF
AL AIHHEE 5 Unknown seedling & INF LAV - o) PN Daphniphylinm macropodum var. humile
PN fry 6 Unknown seedling 6 INF GEN
BEZAHES 7 Unknown seedling 7 INF A A4 F ¥ A4 Acer shirasawanum INF
2 AEAE 8 Unknown seedling 8 INF b WA/ Lindera umbellata PS5
BAAIREL 9 Unknown seedling ¢ INF AF SRR F Vaccinium smallii INF
b N 10 Unknown seedling 10 N AF KRS A Y o Tilia maximowicziana GEN
FC N 11 Unknown seedling 11 INFE AA¥=WI 7 Prunus sargentit INF
B RIARE 12 Unknown seedling 12 INF A5 F a v VW F Prunus apetala ssp. pilosa SFS
A AR 13 Unknown seedling 13 INF A= dJuglans mandshurica var. sachalinensis
b= NcEa 14 Unknown seedling 14 INF INF
B AEEAE 15 Unknown seedling 15 INF HARIWSL S Prunus varecunda SFS
BmE AR 16 Unknown seedling 18 INF Hwx3 Viburnum dilataium INF
A AR 17 Unknown seedling 17 INF h=wh Pourthigea villosq var. loevis  INF
B RIEES: 18 Unknown seedling 18 INF BT el Larix kaemperi plantation INF
T ANEES 19 Unknown seedling 19 INF Hrro=wal Enonymus sieboldionus var. sanguineus
HEAEREE 20 Unknown seedling 20 INF : GEN
B ANEES 21 Unknown seadling 21 INF 4 Hedera rhombea PLA
A AIREE 22 Unknown seedling 22 INF Fong Phellodendoron amurense PLA
HAIAELE 23 Unknown seedling 23 INF FF ot Stachyurus praecox PLA
BB AHEE 24 Unknown seedling 24 INF 1 Paulownia tomentosa PLA
A AEE 25 Unknown seedling 25 INE VA Clerodendrum trichotomum PLA
2 AR A 26 Unknown seedling 26 INF 7= Pueraria lobata GEN
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Rubus cretaegifolius PLA
Carpinus japonica INF
Castanea crengta GEN
Tripterygium regelii BFG
Viburaum plicatum f. glabrum  INF
Zelkova serrata SFS
Howvenia duleis INF
Tylophora floribunda INF
Acanthopanax sciadophylloides  MSS
Quercus serrala SFS
Acer sieboldianum 8FS

Muagnolia prascocissima  INF
Euonymus alatus f. stiatus SFS

Acer micranthum INF
Smilax china INF
Actinidia arguta GEN
Pterocarya rhoifolia BFG
Carpinus cordata SF3
Symplocos chinensis BEG
Vitis flexuosa INF
Zanthoxylum piperitum GEN
Tilia japonica INF
Cryptomeria japonica INF
Cryptorneria Plantation PLA
Malus toringo INF
FEvodiopanax innovans SES
Weigela hortensis GEN
Muagnolia salicifolia MSS
Aralia elgta PLA

Torreya nucifera var. radicans INF
Parthenocissus tricuspidata  PLA

Rhus ambigua PLA
Corylus sieboldiana BFG
Buonymus oxyphyllus GEN
Hydrangea petiolaris BFG
Celastrus orbiculatus INF
Euonymus fortunet INF
Acer nipponicum P3s
Aesculus turbinata BFG
Vaceinium oldhamii INF
Sorbus commixta BFG
Sambucus racemosa ssp. Sieboldiana
INF
Bhus javanica var, roxburghii GEN
Albizia julibrissin INF
Ampelopsts brevipedunculaig var. heterophylla
GEN
Hydrangea paniculata GEN

Cephalotaxus harringtonia GEN
Hex crenata var. paludosa GEN
Acer japonicum MSS
Styrax obassia GEN

sy 2 Salix bakko INF
N4 BT Helwingia japonica INF
NFeySF Leucothoe grayana INF
AV ER) Kalopanax pictus INF
P TR Ulmus davidiana var. japonica  INF
E YA T Acer distylum SFS8
b/ FEE Chamaecyparis Plantation  SFS
EAEF Tlex leucocada INF
Tl vt VE  [lex geniculata INF
7 Wisteria floribunda SFS
7 Fagus crenata MiSS
YA bt Paederia scandens INF
A F Mugnolia obovata GEN
FRy oy Elliotiia paniculata INF
FHH7=¥+¥ Berchemia longeracemosa INF
TEIE Actinidia polvgama PLA
Ak s Sehisandre nigra INF
TNNTFHEE Fraxinus sieboldiana GEN
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Viburnum sieboldii var. obovatifolium

INEF
Hamamelis japonica var. obtusata

53
Swida cantroversa BFG
Quercus crispula SEFS
Betulg grossa INF
Akebia trifoliata SFS
Acer tschonoskii MSs
Viburnum. wrightii SES
Meliosma tenuis PLA
Viburnum furcatum MSS
Callicarpa japonica PL.A

Rhododendron alrechtiz INF

Acer nikoense SFS
Rubus palmatus var. coptophylius
PLA
Fraxinus mandshurica var. japonica
INF
Rhus trichocarpa MSS

Morus australis GEN
Rhododendron obtusum var. kaempferi

S5F3
Dioscorea japonica GEN
Vitis coignetiae P&s
Benthamidia japonica GEN
Acer amoenum var. matsumurae

SFS
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Rhododendron lngopus var, niphophilum

S8FS
Camellia jeponica var. decumbens

GEN
Clethra bervinervis MS3S



