ALHEIE R OV T 77 RO BSLAERERS (2 B 2 M98

ek Al*

Studies on the dynamics of
Pterocarya rhoifolia forest in
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Abstract
Purposes of this study are to investigate the structure and habitat of riparian forests dominated
by Pterocarya rhoifolia in Matsumae Peninsula in southern Hokkaido and to clarify the mechanism
of establishment and maintenance of those forests from ecological traits of component species such
as survival, growth and environmental factors and from flooding disturbance.
Habitats of Pterocarya forests are mud flow terrace, flood terrace, alluvial cone and talus
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along the river.

Size of disturbance having such intensity as breaking canopy in Pterocarya forest was larger than
that in Fagus crenata forest on the mountain slope.

Among Pterocarya forests, dominance of Pterocarya was high in stands which variance of canopy
trees’ age was low, whereas Pterocarya, Ulmus davidiana, Aesculus turbinata, Acer mono and Fagus
coexisted in stands which variance of canopy trees’ age was high.

From comparisons of growth, survival, emergence under different illumination conditions and
emergence pattern into layers of principal component species, I concluded that Alnus hirsuta was
pioneer species, Ulmus laciniata, Acer, Aesculus and Fagus were late —successional species and
Pterocarya, Ulmus davidiana, Phellodendron amurense and juglans ailanthifolia were gap-dependent species.

After the large scale disturbance along the river generated open site, even-aged Pterocarya forest
was established. The site was under low illumination condition because there was on the valley
bottom where river width was narrow. It was therefore hypothesized that the landform did not
favor the establishment of such pioneer species as Alnus.

After Pterocarya forest was established, late—successional species may become dominant in
canopy layer after one hundred years that is life span of Pterocarya passed without canopy tree fall.
If fall of a few trees formed a gap, Pterocarya and late—successional species were considered to
establish by chance. If the large and intense disturbance along the river generated open site,

even-aged Pterocarya forest was established again.
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FAENIPNN, UL jq‘EEHEF'FT 1986 0 0 0 0 0
b RS T AT B L s e o0
I-9 TY~oNv X
g{ 5 1990 0 0 0 0 0
° 1991 0 7 1 0 1
(4) HEMIOAFR &t 14 9 1 0 2
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-24 v~y X8 EHEBTAEX 1-9) 281725 FE (40em <1985 S D5
<120cm) OYUZAI (QFEEK) v~ v 2 x (11 FER) Hestoarihn

1991 4E0 2 TR D AFRI I B 558 - 72 ( % 7E, P<0.05).

#-13 1991 BT 22 7 PRIV OHF T #-14 FNHFHEX (I-2) B1F2D 1986 FEH 5 1991 4

TV X WA F2 A DT IR O AT L FCTO 5AEMOHRM (2m <1986 FFK O
Em 7h 10 R <4m) OAFEH
RN-1 35 6 0.18a - [ A Tk
) 25 6 0.24ab 8 1986 1991 (1991,71986)
k-1 41 25 0.61 bc VARV 49 33 0.673
k-2 65 43 0.66 ¢ Froa v 43 42 0.977

FLCTNVT 7 /j‘y k ;&‘{Tj‘ L 72 efE Giliﬁﬁ"%lifii)‘o 7= 9 ?ﬁﬁaﬁ@ttiiﬂiﬁﬁf!‘ifiﬁ”)ﬁ (01<P< 0.2, ;*ﬁﬁ)o
(P<0.05, xHRE).

(I-11) TiX, 1985 FDOKE R THER SN EED 5 6 1991 4FF THFR L TW=fEEROEIGITFEM TFH
BIRREWIRONRN T, Y~y ) TREET AKX (19 TH, 1985 FIZAEFL TWfE
KD HH 1991 FICHAEF L COEOEIGITREM CHERZEA LN Tz, LinL, BEOF
JE 5y AR 40~120cm & L, 1985 FIZHE A HDO TV T 7L & v~y R ofik(1X-18)
[Z2WT 1991 £ TOERBOE b E R D L, YU TNV IOEFEITT T~ v FITHRTREDN
o7 (1X-24),

Wi T (1-2) TIE, U700 IHRBOAEFRIIE, 4t g TIZh_XTERWEmZ R Lz (3-14),

YU TN IR FEOEFR LIRS TR Tl o 72 (%-13),
LEDZ EnG, U7V OEKRKITERE T CIMEIBE NI TELS, KBEETCEEAEa Y
WZHERTIR D 72y, ey /) FITHRD Emn L TE 5,
H6 AT

TEAEEDN & DT TR L TV D EIRIE, H—ICF N RO Lo 2 5 20 37 HBR 5 5 K CEh ) 20
AL, FEFEIBIGR, TR BAMNRERNSH Y, FHAZOMOAERRMMNE, TRbLNMRERNSH S &
Exl, T, YU IV OEEREO SRR A E O S OERD Hinid T 5.

1 SCHUBREE & Mo A
YU TN IO, AFHERTIEEICRIROO TATE T, BokB T, i, E#fEcho
Too ZHUTMAT, B U 7N IMITNETONITE (BEMIZH> 1961, KASHIMURA et al. 1965, SAITO



1971) 75, mE, (LAERERHE, MHiZe SIZBWTHRNLLTVA Z ERHLNTR- TS, HEEIT
YF BRI PKRD BRI TT LY ImIEOTHENE~ RS EHRMAK - TH Y (KASHIMURA et el.
1965, KEr 1951), AFHAH <6 BHEWmX (K-7) CHEETmX (4-8) 76RO LEEMHTH D
EZEZBID,

ZHNOOSNHITEIT 2T 7L IMROMEIE, £ O B ORI ICALE T2 7 T RO b & T
Btz (X-6), 612, HEMEND AT T 7V IMTIE, BB HEOHERBNEZ > 7228, 7
MTILH-5 FAEXAFRWTTEZ 620o7 (¥-7), H-5 fHEX TS FEOYF D Z7v Ik (H-1~4)
IR E MDA E L, L bBEOIENKE -7 (K6), LEER-T, U7 IRET I
NTHREOIEIEZ G & 29 L 5 REELOEMARE WITICKRIL L. &m0 b, ZoRELE
K, A, TR ETHD LIRS,

LirL, WCH U7V IMROMTHIRELDOBREIGEVR ST, XS %®%ﬂﬁ#@%¢éi
I IR KIEAE « REDOWELN —FEICRAETH LU A IDEDDEENEL, WICTHEX DO —§B 2 g
T 5 KD e/ NEAE - SERE OB ELAEHRENICRET H LT U A I DD LEIGHIKLS, FNF X, L
=L, 7F, YFHXEREDRENELS BROLMERNHA LN, DI, ZOMMIIMLHEE &5 51
FEoORRER LI, T7hbb, TAWMBETLTIE, REOYT 7V IEERPBILL TS Z EREN-o
7=

PRELOERCHMEN KRE WL, mEPKE S HERDZWEERERES —EICREtEn s, Liznio
T, TOBRBEICRLENL, HMEBREICEFEAOZA I NI EL BTN EDREED S &%
X HD, HERPZWIEGFCIIHEAFNH L, RAESE LCHEOGE LN EIRENES EE Lo X
D L7210 KEVY (CANHAM&MARKS 1985) 728, ZOgFT%E S I, &b, £2
2B CEDMIIRON TS D2 L0nb b, ZOGME LD LT < 7% (CONNELL
1978), #Uﬁw:@ﬁﬁi ZOWVOERTAELZEBbND, —7F, HESCHEEO/NS WRELS
FRINCAE LTS AITIE, KEROZ LWX v v 7OIE HHEOBH L MEREH AR SN, v~
W CRE DBREE I &éhéoLt#of,%%y7hiofﬁ%?é@@ﬁ£@éﬂ%&#%z%h
Do IDIT, HEWRBDRFEEPESCHTHDLZ L, Xy v T~ORTHANAERELZ N &
No, TOGITE SO LEENL D L HEE SN D (CANHAM& MARKS 1985, CONNELL 1978, HARA
1985), ¥ v ‘y7°0)j<%< ST K> THAMTTED R R DFEF 3 U SN D &V O s S & 5 (ScHupP et al.
1989), FEBHIFICL > TR o722 LOFB E L, HEOWE LR & OBREERCHTHEX
JEAFH OB O G E 2 bND N, BB TIIAEDNRT — 20820, ZAbIZOoNWTEATHZ L
IETE 2R,

F7o, WEIEOEEROHB N2 — (£-3) 225, YU 7L I OMGEROEELIZ T 5+ -
TREAROEEBORNEIFZA XY a7, Feay, NF /%, 7FHEIHITORWVEIIZS 572,
TRBAOEENIHLIC EBARICHRD L/INENoTR, A XY =T, Akav, 7FodERO—
%ﬁﬁUﬁWiL%ﬁkﬁ@#%ﬂﬂi@@%%ﬁo%ﬁ%%Oﬁo%ﬁ%ﬁﬂﬁ@%ﬁ???fﬁﬁ
EAER LN oTelod, e FTREAZIZE EEAOKE Nch o7, Led->T, H - FEANHH
RHNZZNA XY =T, e avy, k?/%>7%®4@i%WT®$ﬁ_LLt P 2 RF>TRY,
Lt R E I EELY 7V REEDSkE L 72358113, EETO IO OFOEIE ST 5 Z LB s
Do TER, HMEEIZOWNTDLL OWIFET, BB OEKERZOBRO LEO EEREZRDD LS
TEID, BB OB TOAEFRER, MERELBE LTIV, BEEOATENEZRT DI LIET
& 720y (CONNELL 1978, WHITE 1979), ¥V 7V I MK EEAERFEOBEAREDTE 7T 7 4 —IZ2\T



IFFE LS RET T T 5.

Fo, WEROBEMETIIAZYIT, TFHREPBONRHIZEAEL TWDIZHE b LT, H
TN, =L, TR, IAXREICEE BB EN (K-138), 1-3, H-2 TIEBREO 7L
— TR —FIZRELTWDZ DD, BED I N—T ORAERIL HELBEEG L TWb LB 2 0Nn 5,
LT, FIEOTN—TDEEEZHET DEEITRro T bHEESND, LI T, /1 ¥ YT L&
T O EEREDOEIE, BENMIEWZO TR, FELERME (SWAINE& WHITMORE 1988) %> 2
LICEDERERTHENTE D, L2L, YU AL LIZUIRIRERARONIE R F /¥, =1,
FNZ O TIEIMTERDBIERRICRKE RFBWVITAS R0 72 (X138, 14), L7ed-> T, HELom
FEANENZ L2 L0 =R N T FRWRICET D O1F, FFOBHCRE, EF, PIHEZ
EORBFERHENRBE G L TWb EEB X b5,

LEDZ e, U 70 IROERN ORI ERITRME T, PRO RG22 HIERECH D &
fEmm CE D, TR TEER & LTIIREDSRZ T 6D, T748b5, U 7L JEHEELC L0 B
B AE UGB 1T —F R ARETH Y, 0%, AR LTk, KEBEREEAET T, R,
& D WNIDBOMIERDBEIARD K 5 72/ N2 ELDNAE U 7235 A I3t O BFEOIRAZEIG 35 < 72 D &
VYD ATREMEDSRIE S5, CONNELL (1978) 1%, HEEEOFEEARNEITIELOHIN K & WIGEITHE 8o
AIREZRFEAN D 72T b/ &S <, AL DN S WA 1T self-replacement 23 AIREZRFEME 595729
NS0, WELOHBDN T REOGAEICRBREL 2D VD THREREKG #RB L, K
WMFERERILZ DG E RS T 20D TH L0, FELHES /NS <, ORISR D BIZIT
YU T IRICER LIS T A DR o7z, ZHUE, U 7V IIRORSL DR ELSEEE 23 S 7
¥, self-replacing 72 fEME 53 2RI DHEE S, STOREBIZFIERINDTZOTHDLHEBZZ LI
Do Fi7z, Hara (1985) X7 FHICKIT 2F ¥ v FTAMUEF v v TIKFFEOF(EZ WREICT 2 Z &1
FORERIEZ RO D DITKL>TND L LTS, BT 7L IO B TIERDE D X 5 (TR S
WENZ NG, TFHRO K D LRI OAR ORI TER S e nWed, T LA/NEREOREL, T
ROHLDPEOWERDOBEIEIZ L 5% v v TR R L OBEIN KEEORELIZ LV 4 UKo AR
EEDDHDOIEL>TNDENZD (H2, S1),

2 THRMEOTRA, HiR, TR L R R

BT TV IO AIHEREAE 2 N D 7o Ol N AT D OB E b b oA, B, L
R, T EOEARHEEIRED S 2 — 2 LEREEZIR & OFERICOWTHRFTT 2 0E R H D, BT —ik
RN IIC RN E L, TORITMEVIRETHER 32 (HARPER 1977), L7223 T, E{EEED
HEFFIEREZ N D720 D —o2 L LT, TOREGHOMAEHOERELZMSD Z LIFEETHLHZ LD, Z
FUZDNTE L OIFFERITHIL TS (NAKASHIZUKA 1983, KANAZAWA 1982, (LA - £E 1985, 1987,
BRI - AT 1988 5 AT - /NFLIL 1988), ZALH DRFE L R L7286, mARE b EOTH U 7L Ik
WY 2 EEARTE DML IEERIEIZ OWTE LR T 5, s, I 2 TIEMEMEZ &R O 720 BREEIZ
BT, MR HE « AR O OIS (SWAINE& WHITMORE 1988, BAzzAz 1979) & EFT 5.,

YT UIT R TOMRGTAEXZ @B U THD &, IR~ TS O LJg TIHEERER Z 0D, -
TR TIEEEER DI D SRS (£R-3), S HICHEWTmESFH 4720 OHEBHE AL S A 72
ol (£4), VU N IHBOBEEEIICERN %<, HEORMMKG (RO RHERE M) oV T 7
VIHROMIEF ¥ v 7T FIZBNTE L, LOMDORE 2R TN (WALTRHERH) T3 722 iz
bolz (£-5, 6, 7, ¥-15, 16), ZNHDOJKD—>L LT, MHTIE, HKiFITHTREFEHZD



RN FE NPTz (F-13) ZENBETFTOEND, ZOL D REHFMHOLLTIRIAICHOWT, hoOFETIEk
DX BRWENRD D,

7 J1= (Pinus densiflora) X° I AT Z 1INV TRIEEZ OS2 L 5 FELLNIC R EE AR CH)
¥, BHRICEZRE, RRAREICI VA LE (KaNazawa 1982, Il - dikf 1988), AEFEILR
EARRCTREAE, MBOAEBRERRRRICD, MR H0OTHA S, FHIFHHIFIMHE FDO L S
RRERRIRAMELS, Bols, BHOZWHETE AL, HEBHIRIFR 1 ~ 2 HH OMERS R E
RBIETE T T L0, HWEF v v 7OLIRADLNE ZATIHRFIC L DTV RN LD
NTCW% (AH 1979, AUGSPURGER 1984), 7=, EHEICAR T HRFEEERED, %< oJufEn
DEEIRER O ORFFRLELTSEL LV O mELH D (HFEIZH 1986), /% (Chamaecyparis
obtusa) (ZOVWTIHHATMITIX, FHXHED 10~30% CTHEZHIL L2 L ZATRBEFLEN L, K
FENENLL T CHEAREL L o 7o & 2 A TITRIEL N Dol (LA - 32 1985), U 73T
DNWT HIRE, SR T CORWERHECREVIETHEIT, R R OWEISER T 5 rEerkEn
FZEZ BND,

INE Y v TOECTZHRNOY T 7L IHEBHIIA E g oA X ¥ D= THER L 0 b Rl LA 7 e
KAofe (£-8, 10, 14) Zehb, RERFEDECRTNL, VU IZALINFDL, Fka 7oA
YT ORENE Y EL 7R, WEOY T T A IR LRIIA Ea A XY =T 0D 5
EIENEL D EHREIND,

TFIRTIEFR v v TR HAE LTe 7 THEBHE, A ICEERE Lo TV AHIRRINTND
(NAKASHIZUKA 1983), F7=, (XIS KREH L2 7 FI3FE~ B R B2 8N S 7203, B 25k
L7z & ZATIHFEA BIERERITND L (W - 4 1980), ARNOAEFRMFITRHOREE & HICH
FLRAEREICIERT, ¥y 7OMEOHBIH OB EIC KV BL L TV D RS A H, v T Y
(Abies veitchii) & A A7 €Y (Abies mariesii) "CTIZBH 2 VWIEE CIIHEB O E &IZ T 7 Y RN A
F 7Y EDBREDSTIN, BEOHRNTIIOIINRE, BRI A T T YR IEV LD
REDoT27oD, fBFED 30cm Lh BICHR LIZBEMETIEA A4 7 €Y OfEEH0 % < 72 -7 (KoHYAMA
1984), £7-, WEMEER 10 BELZFB L2 T €Y LA 4T T Y ORTAEBOREIZmEE b=
MREL o THEY, VT Y OREITRHICHEOBEC B & O R ICHUR TH - 7= (KIMURA et al.
1986), Z D X D ICRIFTANCIE A U T HERT ASTRFEME DB NT L 0 iR AR EN T 28813
OB TH A BND —RNRBIG THho T,

MixDH U 7N Loy FOREEERE 1-9) TV U IZVIORER T Y~ 2/ F80
INED o T (14-22) 23, BE SN BEE T2 50 2 R CIEh U 70 OEFRRIT P~ or ) &
FObRENoTZ (K-24), HIZ, MO TRBTIEIT YV IAIDEBENS LBRERALNT-DIZXTL,
TN ) XITEERALNRPo T2 (36:3), LTEEB-> T, YU AIDMBEMETr P~ X8
DHmEmWEERD, YUIZNAIORFIREAGT D (A 1969) JAEAE T, fi{HEHITX 109mg (&I
IR 1989) & WU Z L I MAERFE DO TIZROoRE NS Th o 72, M FHAIREE 100%) T Y44EAE
EORERE AT = BlX, Y~y /xE, N XOHEAZ—r %2R LT (X-23),

UbEDZ s, ¥ U7V I3REORWEGET (AWK, BIidt) TiX, BEDERNGHTIZE~R
THRAR, WERE, EBRENRENLOD, F¥<y /R0 REREMELS, —F, REOKRVE
AT (BASMIE T) T, At a v X lREHESCERENMEN T, 2FY, T 70 JFZOPRE
DOIREZFFOX Y v 7T, LVBNVETEZEF 7Y~ 2 ) 048 g Ui SICH_XTRBINILIZH
DHEIC, MBREEL, TNOOBFEL Y bRREESCEREORVRENETR IND O LHES



N5,

XNy ) RISy O T8 TIIEIRDEEN A LR Do 72 (-3) 23, T-1 FAEX CTITEH2S 60
~TOFEADYDT 7V TR T - THpfE#E 11T 50 A O S 27m OMRGEEEA & F 6 7v7z, #ER & AN T
FEFBRALNT, —EOREOEWMER (RAHERTH) TES L2, 2ol 525 ThH L H
BIRRAET 20IXH L0 o7 (FF-12), FE7FHEHIEL0.52mg (JEFD - 45IR 1989) & T 7 /L I Ak
RO\, BMTOMRENY — EEME P ERELAR T, YU I7AIRL M F L0 @R
BEER LTz, LEXY, o~y REMRNO D Z —BHEFE L7z, BEOBRBE CIXRAENRAET S Z
ENTES, A UMBMICHE F28A L, TOEIE ST 20Ic@L TWbEEx LD,
oy ) RITBEIEFI AR O A REHEZ FFO Z E M RSN T D (VN 1985)

A a VI TR TORSTHERXD T TOMMEEN T « ERBIZHASTERBICE o7 (3%-3), Hefst
DOFHE T HMOBFEICLL A THREROD IR WARNICEL <, MiRIIEoMm LT\ iehoTe (R4, %5,
#-6), 12721, AN (1-2) TOBENOITRBBHR TERNoT2Z s, Z XOHAS T
MDROLNTWZAREME S H Y, WEROIRMRHEREHI T < EH LTV D 616 H 25 EnARFIRES FAE)
e, MRICHLDHDHEETH DL LB OND, HMANTIEH T 7V TR TRRERE, AkR e
bicmEmnoTz (3-8, £-14, K-17), LLEX Y, b g TEmEEnEm<, RN ToOEF IS Lzt
BaFoLE25, Ak 2 UONERFFEIIHB B CIIsER AR TH L Z ERMbNTWND (Nl
1986), L2vL, A bavidEREREDL (h1969), FEFHEILX31mg (AfRH 1979) &Y~ /%

ICRWTIR S, THERMED R S LIE— R ET 2 BB & Fro 2 L IXBREN, ﬁtavi%ﬁmﬁw
MATIEH 208, oKL LR OBE) 2 U1 X0 MRIKRPSIREL SN 725 COEFIZHE L TV D D0 HHI
7200,

FF 7 FITETORDHEXRZB LTI T 7 A IITHRD L - TR T2l B I Z — %
AL (£-3), SHIT, MF/ FHE OMARDOMEWTRFEAFH Y720 OEEER T 7V I0ZEn LY
HE Mo Tz (Fd), — 05, MERDBHREREIL N/ T3 U 70 LIZIERBEOEE 2R~ Lz (K-14),
F72, MM O THOMERL FF/ F P U7 A IOMCREREZTRON -T2 (F—11),
LrL, HHETOREADEERERII FNF /) FEIV U7 ITHAT, hEhotz (1¥-23), FFEN
9820mg (JHFI « 259 1989) LY U V7 L IMERFEDOH TR b EL, BFEELDMIIEEL, FO®EMK
BaERIET 5 &V S RS — AXRELO D WS TNy o T R R EDRE CEET 5720
(23 L CUW % (SALISBURY 1942, I&F0 « 45K 1989), LLEX VD, M F/ XoMEtiivv /I ko
REVMEA N LONDRET, ToLA M FIEREMELS U & —OHEFE L72ARR TIE, 31 AR
REL WA ABEREZITWARREZHD DL Z LN TE 5720, RN TOEFICEIG L 7ZMHE %
FoTWo EEZXLND, ZOREL LTH « FRERSLHBOBEEEILA YD 71 I L0 L RoTW
HEEZLIND,

A ZX AT IIEMSREXZB L LA a U EABICEEADIZFEAEN TR TEFT LTV (F
-3). EHIT, RO MEEWIEEGF Y 72 0 OMRAREBHEAER L U 70 1T TE L (F4), N
T@ﬁﬁﬁgﬁ%ﬁib%ﬁ#Ok(%@o*ﬁ,%ﬂﬁ®ﬁﬁi#77”ii@@#ok(ﬂ&@
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TIOFE TS (/N 1985), A b 3 v & FAERICE R Z & 0705 (bK 1969), fiFE (X 11.9mg (APRH 1979)
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3 WU I IROEST - MR L 2 USSR TR EL O

AITEN Ci LT E E KFEOTE S T 7 0 —RelED DT 7V I RO RRSE « HEFFEIEIZ OV TB %2
T 5,

IXUDIZ, T 70N I RO OV GRS D, FELIC L0 RHERE S L L 72356 O 41
KB, 2 < OFRERO R XA SR 7 VIR WO O OREBHRA X 1-10~12 1T/ 54
HEINCT TN ) XBRETHZLIEIHE VL, FICH U INAINRETIHENREN-T-LE
ZBND, 12720, HHAERX D-1, 1-8 72 b TNIHEBFAAX I-9 TiE T v~y /T LU 7L IR
ALTEY, MEMIUIFRRHIBELEEEZZOND, T~y X3EmN 100 ik & ShitT
WBDT, Y~y ) XORENHALIIRNT T 7L IMRITEBNT, U 703 LIRIRFZHA LK
L7k, FRELTZ 3By, LEBN-oT, vy ) FEEGYUVNCEETE eholc b
RDDWEHETHA 9,

RN X, YFEME, Fu ) X2 oMo EEE, HEELOmESKE <HEED
BV K D eI - FERERSe, FEELOBUEIT/ N SV DSBEEE A & < IR D I EIREROILEF % (5 T
WD (fEMRIEA> 1955, KIKUSHI 1968, 1111 1980), AGHA LR 2NV AT & 5 7o OILE 1
Ff72 Sl L 0 g sy (K-4) MBS 2R 72/ ATH, TOmBITES, KEEARImIcEFET
DRI SN D T2DHEPFIT DN ERTFREIND, LEER-T, MEEDIRN T Y~y 5
B SR Z TR T DHERMED - T- D TIZARWVhEEZ N5,

EGLER (1954) <° CONNELL (1978) (IARMAERFEIZAIHIOFEFHAR & W\ 5 FEsR Ay 22 2R TR E S
DEVIOFARE Lz, ASRAHIZI T D850 ORI b FEFBI A KEEZEL TWDIETTTH
Do XNV T DSHAR S AU ELBI U BEYE 2 T2 A3 2 JeBRAO 2 2 R0 Z L 3B 5
[Z7poleloth, ZZTRALRPSTZZ LIRS NR oo b arnT eFZx oD, U7
VRO T B RIEE TIE T Y~ 2 ISR b ITVW AR R AR A B L, 7 704k
IXEALIRSERE I RS9~ 2 (-4, 8), ZD X H RRIET, N RHEFREHIC I I SR 2 k<
THAWPBREAE LG EEEZEZLTHD, U TN INRST ey ) FRITME I TR AE T TH
TN ) FRIEFIRBPITEAERVO TR ZHAMT L2 B TE RN, L, VU 7L I RHEHT
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Summary

1. Structures, species compositions, environmental factors of Pterocarya rhoifolia forest ;
survival and growth of principal component species ; and disturbance of ground surface were
investigated to clarify the dynamics of Pterocarya riparian forest.

2. Eighteen quadrats were established in Pterocarya riparian forests, four quadrats in Fagus
crenata forest on the slope and sixteen quadrats in habitats of saplings in the vicinity of Pterocarya
forests along Nebusa Branch of Ishizaki Hidarimata River, Ishizaki Migimata River, Komonai
Branch of Shiriuchi River, Shiriuchi River, Kikonai River and Tateno Branch of Hikura River. Size,
location, age, growth, survival, emergence of individuals, land form, soil property and illumination
were investigated from 1984 to 1992.

3. Habitats of Pterocarya forest were mud flow terrace, flood terrace, alluvial cone and talus
along rivers.

4. Intra-quadrat average and variance of canopy tree's ages were less in Pterocarya forest than
in fagus forest. Moreover frequent sedimentation of soil were found in soil profiles of Pterocarya
forest. It is considered that disturbances such as flooding or mud flow that breaks canopy trees
simultaneously occurs more frequently in Pterocarya forest than in Fagus forest.

5. Among Pterocarya forest, intra-quadrat variance of canopy tree's ages was low in stands



where the dominance of Pterocarya was high. Especially in stands on mud flow terrace,
dominance of Pterocarya was high. On the contrary, variance of age was high in stand where
Pterocarya, Ulmus davidiana. Aesculus turbinata, Acer mono and Fagus mixed. Therefore if opening is
generated by large scale disturbance affecting whole quadrat area, Pterocarya is considered to
become to dominate ; if gap which size is smaller than quadrat size is generated, forest consis of
many species including late-successional species is considered to be established.

6. Ratios of number of individuals in three layers such as upper, middle and lower were
calculated for principal trees. Pterocarya, Phellodendron amurense and Ulmus davidiana were more
adundant in upper layer than in middle and lower layers. Alnus hirsuta was found mostly in upper
layer but was not found in lower layer. Fagus, Aesculus, Acer and Ulmus laciniata were more
abundant in middle or lower layer than in upper layer. Juglans ailanthifolia was found in upper
and middle layers but was not found in lower layer.

7. Under the closed canopy where relative illumination (RI) was low, number of emergence of
Pterocarya was more than that of Alnus ; growth rate of Pterocarya was lower than that of Ulmus
laciniata and Acer ; survival of Pterocarya was higher than that of Alnus but lower than that of Ulmus
laciniata.  Under the large gap or open forest edge where Rl was high, growth rate of Pterocarya
was lower than that of A/nus but higher than that of Aesculus, Acer and Juglans and equal to Ulmus
davidiana and Phellodendron. Therefore it is concluded that Alnus is pioneer species, Ulmus laciniata,
Acer, Aesculus and Fagus are late-successional species and Pterocarya, Ulmus davidiana, Phellodendron
and Juglans are gap-dependent species.

8. Pterocarya even-aged forest tended to establish after large opening was generated along the
river. Next hypotheses were considered about why gap-dependent species Pterocarya becomes
dominant instead of pioneer species Alnus in such open site. First, even if opening is generated
after large disturbance along the river, Alnus that grows usually on lower flood plain deposits near
the channel can not disperse seed because mother trees disappear by the disturbance ; but mother
trees of Pterocarya grow on the talus or concave slope that is saved from such disturbance. Second,
because the flood plain deposits where Pterocarya forest is established are in the valley bottom, light
resource is deficit because the site is small and the sun light is intercepted by trees remaining on
the slope even if flood plain deposits are cleared by disturbance.

9. Some patterns of maintaining mechanisms of Pterocarya forest were considered according to
the size or the intensity of disturbance as follows : (1) if ground surface is moved and canopies
trees are not fallen by flooding or mud flow that the intensity is weak, saplings of many species can
be established. Late-successional species such as Ulmus laciniata or Acer are better in growth,
survival or recruitment than Pterocarya. Therefore such late—successional species are most likely to
become dominant in canopy layer after Pterocarya’s life span one hundred years passed and
Pterocarya in canopy layer died. (2) If gap is created by falls of a few canopy trees, Pterocarya and
late-successional species regenerate by chance. The smaller the gap size becomes, the higher the
ratio of late-successional species becomes. (3) If large opening is generated by large and intense

disturbance along the river, even-aged Pterocarya forest is established again.



10. From mentioned above, first for establishment of Pterocarya forest, gap or opening
accompanying movement of ground surface must be generated at less than one hundred years
intervals on flood plain deposits. Second, flood plain deposits where Pterocarya forest is
established must be in narrow valley bottom. This topography favors the establishment of
gap-dependent species such as Pterocarya compared to that of pioneer species such as Alnus or Salix

spp. Forest dominated by pioneer species is established in wide river.



