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Establishment processes of the Pinus koraiensis-deciduous broad-leaved mixed forest inferred

from the major tree species distribution and their ecological relationship along the rivers of

the Shikote-Alin. Susumu Okitsu (Faculty of Horticulture, Chiba University, 648 Matsudo,
Matsudo-City, 271-8510, Japan). Papers in Commemoration of Prof. Dr. Shigetoshi Okuka's
Retirement : Studies on the Vegetation of Alluvial Plains, 173-182, 2001.

Establishment processes of the Pinus hkoraiensis-deciduous broad-leaved mixed forest,
occurring in the vast areas of the continental part of northeastern Asia, was discussed
clarifying the major tree species distribution and their ecological relationship along the river
Anyui, northern Shikote-Alin, Far East Russia. The most prominent feature of the tree
distribution along the river was that Pinus koraiensis prevailed on a wide range from the
upper to the lower area of the river. The major tree species mixing with Pinus koraiensis at
a stand changed along the river from Picea jezoensis in the upper area to the deciduous
broad leaved species in the lower area. The establishment processes of the Pinus koraiensis-
deciduous broad-leaved mixed forest were inferred from the ecological relationship among
major species; the existence of Pinus koraiensis prevented the deciduous broad-leaved
species as well as Abies nephrolepis from their prevalence in the forests, and promoted the
establishment of Picex jezoensis within the potentially deciduous broad-leaved forest areas,
resulting in the occurrence of the Pinus koraiensis-deciduous broad-leaved mixed forests in
the continental part of northeastern Asia. The lack of Pinus koraiensis in Hokkaido
encouraged abundant occurrence of Abies sachalinensis, an ecologically equivalent species
to Abies nephrolepis, resulting in the development of the Abies sachalinensis-Quercus
mongolica mixed forest in Hokkaido. In conclusion, the tree species with abundant
occurrence in the vast area such as Pinus koraiensis dominated the ecological relationship
among major tree species, and determined the tree species composition and the distribution
of the forests in their distribution ranges.

Key Words:deciduous broad-leaved forest, ecological relationship, northeastern Asia, Pinus
koraiensis, Sikhote-Alin
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& C & [ Fleknsl Liddwv, LaL,

—Hhic ik, REMTK

BERICED, HBAMOBKELEL L5005 5. F =

Fa a3 Y Pinus koratensis Sieb. et Zucc.
&, HAAE RIS Lo BIRTCE B % i
S, BESHT 204 T, DWEBEEKD Z e (i
- EHE 1997,1998). LA L, dbHE7 27 KEEETI
R (FSEE, PEEdMS, v > 7 EBRERTEM)
U Ic RE R TS 9 L (Vidakovic 1991 ; i
nm%)%;Axﬁk‘%ﬁbf%avtyja@—

BEHEAS R RS (i 1993,1997 5 )11 1996).
77@%*@~Mmh%m@ﬁm%@@M@%ﬁ@mt
& (Mirov 1967 ; Kramer & Kozlowski 1979), RAfl=
Wk FEH 7 & ofiic b R OGEA L THERE D <

W%/jaﬁ@%ﬁbfﬂﬁ@ DTH 5.

HHE7 T REETDF 5 & o3 — LTI
B BT I B LT d, BRSO, IRy
4 X5 QMR (i 1993 Okitsu 1996), & 5 i
¥y v THREFLE LHEVEE IO 258 oe
(I - E 1996 ; Ishikawa et al. 1999 ; FJII - i
2001) ¥, FavtkraavoliEREY LAEALE
FEEE e L & T AR ANIc R E N TV 3
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MEL, EEEREPERL T, ZOEEDL LIRTHROK
VAR T A EOBETH S, TOBE, Fa
Ty 33D — EEINEBRE SR CEEIC D o T
ﬁ?mﬁﬁkﬁﬁﬂ“ WA dRETDIENEE LW,
5 L7cHilgo—o & Loy 7 IERIEMN % b i
YR T 7Y RO RE»H B (FRE 1993,
1997).
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Dk aa Yy —

Jezoensis (Sieb.

W, R b, F 3
WIRTERNR M, =/ <V Picea
et Zucc.) Carr. — w37~ Ables
F’%WW TA =y
Larix gmelinii (Rupr.) Rupr. I & 2394
L, -tz dulic, 22N a i+ s
HE1993,1997 ; Grishin 1995), 2078, Fa3 9k
Ty L fEEE L oBMBERAE RN T 2O L TV
B, Fi, IO, HELAFEIMbo TV RVE
KM FEE->THH T2 (Newell & Wilson 1996),
WA O PG T, i EEL B AN E b
FoTHMT 2 2 L FMAMICATL Az (Rohrig &
Ulrich 1991 ; Archibold 1995). %2 T, [LIRIEES
VRN D T = oA TN G AREE 2 R - o ARk
BILEFEL T3,
7= a A OFMEECE L T, T, WiE
BEEICESWTHEREZE D L CRESAEHS »IC
L, 2o 7 &7 oh T ofid i 6E S
PEL (PEE1997). 7= 24 JEELC B 28K
SO, REFRT2EBT, L FiEEs s TR

nephrolepis (Trautv.) Maxim. &

136’E

I T CDORCEHATF a vy T3 IhRs 8k
FHEREEREL Z>T0WB I ETH-7. LiL, 22
Tk, EEPARIKEE L ZFa vk Tday —HELRE
BHEZ M OB BRI L Tid+oici3gi Laro
7z,

AETE, 7= oA NI R 3 BB ST
FEHLMIL, Favkr a3y ORI RS
6.%“6Lﬁﬁ? B @R A 5 HimFa v b a3

HIETNERIR T O BT 2 350 T 5. RERIC,
ik =7 U SR EETERE DY X < U » B b R

LD P Py -2 XFIHRICONT, Favkraz
TRUT B E I EED LT EET . Y
D Voroshilov (1982) it 7.

BHEENL RS SRR ER A, TR
TuIHEEER20EECOREVHICh o THY L
TR &, WYY, WEENE B A% EET
TR 2. A, MAEECEYE S 2R
bleo THICTHm Iz wiz, 8L TERET 5. AR
EORPEL 7257 = oA NIT O/ AT I3 B AR
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Location of the river Anyui, northern Sikhote-Alin (Okitsu 1997). The arrow in the inset figure shows

the river Anyui and Kh is Khabarovsk. Thick line in the large map shows the Sikhote-Alin Range, while
the thin line indicates the Anyui river. The altitude of Mt. Tardoki-Yangiis 2090 m, the highest mountain

of the Sikhote-Alin range.



Table 1. Occurrence of major tree species in three areas along the river Anyui,

northern Sikhote-Alin (compiled from Okitsu 1997). A total of 162 points
having well developed forests were observed along the river side slopes and
fluvial terraces. The figures on the right of the slash in the table show the
total number of the points on which the species occurred, and those on
the left of the slash show the number of the points having Pinus koraiensis
within the total number of the points with the species. Therefore, for Pinus
koraiensts, the figures are identical with each other between the slash,
while for the other species, the figure on the left of the slash equal to and/
or less than that on the right of the slash. The occurrence of Betula costata
includes that of Betula ermanii and Betula platyphylla, because these
three species are sometimes inseparable only by the observations from the
boat on the river, but Betula costata apparently prevails among them.

Likewise the frequency occurrence of Ulmus japonica includes that of

Ulmus laciniata.

Area Upper Middle Lower Total

Distance (km) 0-100 100-210 210-290 290

Altitude (m) 650-340 340-130 130-40 650-40

No. of Points 51 59 52 162

Conifers
Pinus koraiensis 16/16 51/51 16/16 83/83 (100)
Larix gmelinit 10/43 8/9 0 18/52 (35)+
Picea jezoensis 16/51 32/34 0 48/85 (56)
Abies nephrolepis 3/6 20/21 4/4 27/31 (87)

Deciduous-broadleaves
Betula costata 14/40 48/51 2/4 64/95 (67)
Quercus mongolica 0 13/13 1/1 14/14 (100)
Tilia amurensis 0 28/33 8/21 36/54 (67)
Acer mono 0 14/17 14/36 28/53 (53)
Ulmus japonica 0 10/16 8/37 18/53 (34)
Fraxinus mandshurica 0 8/15 14/42 22/57 (39)
Juglans mandshurica 0 1/1 9/33 10/34 (29)

*: Percent occurrence of the points with Pinus koraiensis to the total points.

R—FrTTo, HEOHEMEEZBEST 2z HBL
(Fig. 1 ; R 1997). 7= a4l (R, Anyui) {3
A7 —7 U =Lk (Sikhote-Alin) L&, J6#848 7> 550
BRI R SRR, N3 e T X 2 OALER
200 km oM A T7 A — NI (R Amur) ~EC. 2F
13350 km L, &7 —7 U =Lk e S
KECHNOOEDTH S, EFfid o TR Tl
W oFHHMETCERTT 50T, W, HEEEOE
fbskE ., DL F—FTHTO Lads, fFEofH
PHRERL LICoH T 5, R L ARSI T,
HIHT 3 FEMEHAE S BEREEcREL - K
OFRHECERZ EDOVE R LT ) OB 2 HERA
Y MOBAE L, BEIERA P EEI62TH B,
7= oA ME LR, R, TRSCoV, 2hFENRT
OEEMHEEREONHEFa v rTay L ORIR
AL (Table 1), F—% & LT, RHBHEA
F (Ao vyaflll) BLY, 20356 TFavky
TAVHPRLTEHRA L ML (RT vy aEA) 2R

T, FavkraaviBELTEATI Y aDEEED
BFEFELI R, Z2oEPOBEIC LT, e X
RO 74 = v D5a, @b1EERA Y Moxi LT
4384 v FICHIEL, 202 BI0RA Y P TFa vy
TAYPRRLTWE I EERT,

8B, HrFH Betula WL TidFavtr 3 N
U Betula costata Trautv. DIEMICY & 5 > 28N Betula
ermanit Cham. & J %4 » »% Betula platyphylla
Sukacz. 72 EWASNTH, TN O EHIER T TIREEE
BESIIRE DT, RILSHBTEIFav ey I L
NYLLT—F LKk nr=vEFtanw Unus
laciniata (Trautv.) Mayr $EET, »r=L & LT—
VLl ZolE»ikFavkryv<i 3L Populus
tremula 1., Fw /¥ Populus suaveolens Fisch., ¥
X#8 Salix spp., v >/ ¥ Alnus hirsuta (Spach)
Trucz. exRupr., 7 ¥ a 7YX+ ¥ Chosenia arbutifolia
(Pall.) A. Skvorts. 5B T & 72, BRICAah o 7
»T Table 1254 L 7.
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1) E5RER
HIRFE# DS 472 {, Table 1 TR SIS LT W
BOATHD. FavwryTaiFlera bk (31%)
T 5755, iEi s 0 LHEEE RV HEEE TR
74v7a177vmzﬁﬁmﬁ4yb¢%M%ﬂ%
BEUBIHEA » F (84,100%) OoEsEECHIRL 7.
DIEPIZE P T IREDEPICDHTE (684
B, IR F a vy I 2N 1ETHDLY, I
AUFA0R A > F OESEECHIR U 2. SR B EERS
Wi Tdh 5.
FavbkrTao L ZEEE ORZRNEZLD L, 7
A2y EFIGRA v Mpl0FE S vk (63%), ==Y
LIRI6EA v FETTREL,

o E IR A& 2R

T, LFifETclEFa vy a3 mE T AEAeS T
Ve LIRZT S
WolEH, FA=Y, zVRYhLARDE, TNLN

WIRT 286 TChbFavbwraavisdsihoulA b
DITHNEBPIE e (ZNFNIZBLUBOEA 1),
ISR, kit suwTtidFavkeraayk
BZETICHEEBAT 2EZHI S . Y oI~
6FA Y FHF3IEA T%aﬁﬁ/jﬂ@&ﬁ”bf
W, BEHEAEE Y, BIELRES T F e IR
SNUMLEA b %%)f@m&ﬁ?f%%#;f

EA DB L v B L,
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(86%) ML 7=, #13EbCIE, LIRESCHEDE» -

Pl A"y bV 3SHENETL, EhbhiFrA4=
VIF9RA P ARG, P YINE, Wi,
RECHBSHEAIIN L T v b, EELERTEFa Y
S AN D LFER I O] & & E o HESEE (B1F 4
YR ERIRY. OO EIERERNERRE T o T
W32, 7L—NTF 7% Tilia amurensis Rupr. 233
AA b 66%) I0ETH, =Y F I Quercus
ex Ledeb. (dFRHERICIZIER - TH
WL (13RA v 1), B R2tFar a3
7 - VR EEREERNREAT R O LT H B
FavkraavEEBELORSRILEASL,
FaverIFZNY LBHESIRA Y 48K A v b
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T, FANALGLCRRET 2000, BRE&EBL T
B, TVeYBIUOT7L—AIF /) FLZZNRER
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HE-oTws, IholAoffiicovTidFarey

mongolica Fisch.

TIAYPRHETEEA P TORELESITE 5K,
Favbradavict o, PiEETIEZFaY Y2
oY DA OB LT LS EENICRZT T2 0Tl
e, Fih, NV L EXYF Y E Fraxinus mandshurica
Rupr. OEREE DK, ;

RO VLTADZ L, A2y, V=Y, FIv
Sdhic, HBEFRA VIFDIELAESETTCFav kT
2y LRZL T3, PHREITIE, s OFEEENE S
A EFa Y Ta Yy LREST S, TR
REBIOF a2 2/, ErvaYFIS, TLh—L
vF xR, VA I Acer mono Maxim. 12OV T,
LIENLHIR L LBERIEZGLORA v P TFavbky
TAYERERLTWD, Is 0L, Rtz s
<0)4/%:1%5ﬁv&/:aﬁ&{"/\b’céj\{ﬁb‘(b!

THRE AR 5] E b & MR T H B D,
R L R &, HEMO I vy b)Y MRS
N D FarkraanFE2EA Ly FPI6FEA
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DIFET LTS, PIYIRYG, HHIZTDIH4E4
Vo EHEE R AT s ey 2 AN,
ELOYF PRI E AR THBEE ST L, $5E
FIEEAEDTH LR, TLh—AF ) FiF21HKA b
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DATE, TVATY, "L, ¥YFVE, wriav
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MU Twa, HAMICIEIEELERE TS 2

Favbraav &L ORBTRKNEARD L, 7
A=y, VYEHERLBZL As0TcIhs LIRER
U7zl EEEREREARIOREES S LR T . i
IVAIXBLUEVYFIELFIORS v Fpl4R A~
b (88%) tEWEZRY. TWE<Tl, Favtra
3 RIS TEIEREER LIRS LT oA

B> 6 A5 L, Fﬁ/7«m£ﬁbf% i
BFEFavkrTay LRELT S . VEMEIREERHC O W T
u,%mewm%$4yr®v%@%avﬂy:aﬁk
BAT REEE, TAL—NSF X218 4 0 bh8FA
v b (38%), VA YY3THEA L bR14EA v (39
%) %E, WENBLZIIEEE L kv, THRETR, %
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4) FEFBOFa vy IATEDRTEE
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7 = a4 IFETRIEENRTFav ey aay LIRS
LTOHTE. Z20ELTIEFarLr 580 (67
%), Th—NTF /X (B7%), =V =Y (56%), =
VA o (53%) 7 & DRZEEHE .

VolES, U Y ZRAEI A D IR Y (35%).
TR, Favkroad b ESmEe RIS T
WBOTHD, Ef, ML=, ¥YFIE, wria
TV EHIBREEDE . TS EEAN RS
WAED 70, F 3Pty T3 Y L R R B 7
DTHA9.

T ZaANIRREBICE T B EERBEOERBEIR

Favraav b FEEELOMMANRE L OFEL
CHRENT 270000, RO BERO S w i & S5,
FEBEOM AL HER S » P REERL
(Table 2). MBI IZBHBEREDF 3 vrTa Y,
IR, TLh—=NTF /X TVA5%, ErITUF
STHE, FavdbyIFNVENRBLB L. B
BHEAE L, BEBIEEERE L FARY R VwAEDTH
5.

FavkryTIVICONTARSLE, BEMTHIE (Pk)
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Pj) 2819K A v b, =y, WERERL LICERXT
534 (Pk-Pj-Ta ~ Pk-Pj-Ta-Am-Qm) #5134 >
KIEREM O A L DR (Pk-Ta ~ Pk-Ta-Am-Qm) #%
1784 b CHD. Faveraadii Vv ryBL
CHELEH O VTN L HIRLT 5 T & THAM 2B
LTwad, #7EL, oV L BERES L A EFELT
FavkraavLORIHREBMESLOEIZFA T
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TR L BEANIC I E ST Tws I EERL
Tn5,

IYVTVROVTHDSE, HE34EA v r Bl
B/ () 7203bTr2K1 v NTHB, BELES
RETFadobrTavaLBETLORI0RKA v
b, 782592, vwolF3, FavkraTavid
THEREB LB T Lidnw, V< V2 BEL
R LB T 584 (Pk-Pj-Ta ~ Pk-Pj-Ta-Am-Qm) &
BFFaverTaviEs 2L, FREI3EA v
T, Eleidiy, BT, DV ey samnT 3
Bh, FavkravRETE0ES, BELE
MoOREIZBLLEVENZ S,

BERERICOVLTADL L, £2HBEEIIZ36HE1 ~ §,
DS BHESE L bR VKAV (Ta, Am, Ta-
Am) X6 5yFIOARTH D, ZDIELDI0EA » F Tl
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Table 2. Occurrence of major five climax tree
species and their assortment types in the
middle stream of the river Anyui,
northern Sikhote-Alin . Fifty nine points
having at least one of five tree species are
dealt with. Compiled from Okitsu (1997).

No. of points

Tree species

Pinus koraiensis (Pk) 51
Picea jezoensis (Pj) 34
Tilia amurensis (Ta) 33
Acer mono (Am) 17
Quercus mongolica (Qm) 13

Assortment type
Pk 2
Pj 2
Ta 3
Am 1

Pk-Pj 1
Pk-Pj-Ta

Pk-Pj-Qm

Pk-Pj-Ta-Am

Pk-Pj-Ta-Qm

Pk-Pj-Ta-Am-Qm

e S e O (O

Pk-Ta
Pk-Ta-Am
Pk-Ta-Qm
Pk-Am-Qm
Pk-Ta-Am-Qm

B o— U W

Ta-Am 2

Total 59

BT FavbkryTIIRFETL TV, TR TEEL
RO T 284, Favkr 23y LiBEXT 50
HEWNLETH B,

EREGEISRFavyday—
EELERR M DRI S

FmaAg)llCDFavkrTay, VY BIUOE
HEREMOBHEERREXRDO X3 ICEETE S, THET
3, BELEEEFa vy Ta Y ERETE RS
2, BHMTHEMEFBET2EH%2 0, Favera
AV, FERERLZERTREELTOHATE. I
Tld, Faveraa Yy ZEELERCHR s S ERA
WKHd, TV VIRIEEAEDHEL R, RFREITIE,
HHLEREI A L THE L o Faveradavt
BZL, EERERBMCHREEI b, &
TR, BERESICL LS 3 vy T30 OEHERAE
M, TV Faveraan LRELTHET
B, /ey EEEREM L NET T kbl
EHIC, 2 LEBATLRTFa vy Ta T BNE
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T3, Thbb, Vv LEERER L EIOHEE2DT
LM, Favkraavigudht bEXRTS. LFEH
Wizl ey OEESEINL, BT HESKREE

5. wolXS, FavkrIavoofmidiEhL, of
THEBAICENT =Y LIERT 5,

Ll EORRIBIGRA 6 F a v v 23 v — K RIERNR
THOBI#EHEEs I Lo Ta LS. PHEBICB LT, K
B O IXVESIRERM o EEE L e VB EED
i 5 C &R S B fEsE (E: 1999a) T, Fa v
Ly TAIPNETE I LIC k> T, BELEHODHE
PIEIE N, Favbraay —FEEREERSIMAAH
W2, FARC, =vVeyoaofEi»rk b TiEicE T
JERT 2. ZOREE, KRk o IXVEELERMMES T
% T, SRR S R A R A O BRI AR AN L

b o TF a vy 3ay —EIERIEBIRA S
HEEL, Bl averyaay -z Ukb NS,
AR ORI MIE S F 57 — 7 U =R ok 3
% (FEE 1993, 2000 ; Grishin 1995),

) ka)ij‘c*»"/‘/f%%%?’f‘: SRR ORE N 5 WO B
LIRS, BIAERL Fa vk TdayRIYw
/ﬁ&@nxjkﬁwgwmf%étf@m e
TOHEROELR EH 6, EMEEAICIN T, BEA
TN T 5 2 L% (Bond 1989). L7Z#aso T,
FHEBICH 2F a by T3 Y L EIERNIER L OEH
DALY B Fo b2 lE, FHHEILEMOERMED L, §12E
BIEBA L THEEI A HIMTE R 2D D Lo
BThs 2o LT SHHBOSKROETIS
. BB TR B YETEIR TERH VR A < itk
HWDE N, FBONTES 75 RONEHEEETY
EBTEDD, ZOhbb, K-FRIcE o THEK
FeA BRI R (Ui 1988). 2ok iz, BEORIR
PETUEECIE, T A0EELHFET20EHL
{led, Lo, bnéwmﬁwﬁﬁ%&mﬁ®ﬁ
Wk - TREENS, EE, bE7Y 7 KREHCcOE
/:U+7@1/49¥,7A—»y+/#&k@ﬁ&
EPBOEELNEBOSHILREIEEZ A>T T
_{(Okitsu 1995), MEIEEGES C- B & & {—HT 5
(JEM 1966). + a3 w23y —FIERIERRME
SOHHERELBRLLT 2oEMIc AT B
(Tatewaki 1958 ; ¥ 1993, 1999a ; Grishin 1995).

BIELEBOERSHY LT, Faverd
a v I EHIELEER & AR T, R L OB SRRE(E
¥ (Okitsu 1996 ; AJI} 1996 ; Ishikawa etal. 1999 ;

- 2001), Faveroavid, = VEELT
mmmﬂ A b o, BIELEBNRZMANTH 6 OREE
ROHPWCEEL, BLHT2. 2T Licd -
THRIRE LHEX v v T2ES. 2L T, Hims

WEEERICED, ZCTHEHFHTHILESHABTH S
(Okitsu 1996 ; 5/1} - e 2001).

FRRE T, &5, HEREREBEGE RT3
Yk aa -V YMPENE, Ve L KEL
TS L A —ILHLTEA LS, SBloai kg,
HERTH D Y A I T, EELER D
HET5Z 0% (i 1999a). 2hicdblbs T
Ve WHREE S ok 0, Favera
BYHEET DL CHELEROSEIHIRESh, =
Ve OGBSI L A o T e O TH D, Fa vk
yTET LYY EORARREBIL R 5, AN
RTHEE OB & =V 2 VI ERMBKZT S, Ly
L, Eo&is s 2BESOEE, =<y LT
EBNEbIEERFavryaayign /vy LREAL
HBEET L ENARETH B (Okn%u 1996;4)11 1996;
[shikawa et al. 1999). ZOF5HE, FEIELIER PR S
ﬂfw%:k%%ﬁm,%aﬁ«/:ao—LYVVM
DALY B (P 1999a).

EHEIC > TEDORBEP S HICERT T2 &, QIR
TR HERET O ALy =y (i 1996) 27,
EOEED-dicFavtr a2 BB L, E45%
2T % (Okitsu et al. 1995).

LB DFHRMD T & DR

FavtryITa v OFEPFEMOMICIIET EE LM
MRS 27000, Favkraayigr dduipEbigEo
MDA & 7 = 2 A IR OFRM DT & 2L TA
3.

A ER RIS CIE T H» 6 LA AP T, FPR=Y
—IXFIM, VeV~ F=Y Abiessachalinensis

. Schmidt #%, &% > 3%k, »~A = Pinus pumila
Regel [EARMPFHEMBEE A L L THN 5 (Tatewaki
1958 ; Kojima 1979 ; A 1987 ; K% 1990 ;
2000, 20017 &), 205 b, P Fey—3 X+ I
TZaA BT 2 vk 23y — EIEERIERRR AT
ExftbTE s (phEE 2000, 2001). =V=v—LFt R
YHET = a2 v ESOEZIERSET 5, &
A NFRIE T =2 A TR IR BEEE I A L A e,
NA T IERARMRIET = 2 A NIR LRSS T2 74 =
VBEEMRPSE T Y BRELZbOLELELALND
(R 1987, 1999b). ALMEEHRIES I8 7 J v o3k
BL 2 VLR E N = YRR (74 = Y E S
FIEHY) LoMIEIDAATYBE L, F, FA%
VIR N A 2 VEARMICE & b > T 5 L2V
MThs, EHBRBEOREEZ T AIEBE T, HEE
HEBEEE T TCORDHT B4 H 3K (NG 1994)



DA, BEESBET TOLEORE, 4Bicko>TH
A 2 VEARMBIEL T3 (Mg 1987).

HRED F Fev — 3 XF IMEHE T 5 EERIER
7o )llEBobo L BEHBEBTCH 2N
(Tatewaki 1958), $#EMHZAIBE T T F= v EHK
T, FavtkryTavEEOT = AR FEL D
(#1993, 1997). BB F FvY — 3 XF5Ho
&ﬁntofﬁ%&wm%aﬁtyjapﬁﬁﬁ%ﬁ
ZFOEMABERSTWHIETH D (FhE1993). o
oD, FHEMCRERT 2HIRBEMK TS, Favtk
vaay —EELERRESHRICRb->T, PFeY~=2
AT IHRMBDHL T3,

ORI, PUYIN, PFeviFavibrda
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