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The Systematic Evolution and Distribution of the Genus Acer

XU Ting-Zhi
( Kunming Institute of Botany, The Chinese Academy of Sciences , Kunming 650204)

Abstract The genus Acer L. contains 200 species and is distributed in Asia, Europe, N Africa and N Ameri-
ca, especially the Yangtze River Valley probably is a distribution center. The systematic evolution, origin and
spread of Acer are discussed. The following hypotheses are suggested.

(1) The Aceraceae is closely related Sapindaceae. The Acer L. is advanced genus in Aceracese. (2)
Based upon the primitive and typical plants, some plants of the genus Acer were evolved in direction of reduction
or even of entire degeneration of the elements of flower, some others were specialized by increasing of the ele-
ments of flower. (3) The evolutionary relationship of the four subgenera and twenty three sections of Acer are
discussed. A figure showing their evolutionary relationship is provided. (4) The plants of Acer were found in the
Jurassic in E Sichuan, Hubei, Hunan and neighbourhood in China, then spread to W Asia, Europ, N Africa
and N America. ‘

Key words  Acer, Systematic evolution, Distribution, Origin and spread
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1 HRERMHRHEESERGEHIEM

BB (Acer L.) BHMBL (Aceraceae), /B (Acer) EEE¥H Toumefort T 1719 F Ay
21, KHEY¥EFK Linnaeus 15 FAARBE Acer & FRTT B R —N BB Acer L. o

Pax (1885) BHCXIKBHIT T 2EMRAHNPR, AR RBRY—BES. &
KRG, BN . WAEMBHRRERE. MERES N 4 N KEF, 1448, 1902 F A%
HBAH, T EENTFEZHERE, KEBAENAREEN, X ZJG, Rehder
(1905), Koidzumi (1911), Pojarkova (1933), 773 (1939, 1981), Ogata (1967), Marray
(1970), Wolfe and Tanai (1987) FEFE R THEBRNWREU T BB EALRRB XE,
ARMAIRER L, ZEYNBRBHITT —EHR (BREEK, 1983 ~199%),

2 WRHAZMUE

WA Bl Aceraceae BILIBWF R HMEL, S 2B, £4WE Dipteronia Oliv. , Zﬂ‘, i
hE G MR, BB Acer L., 200 %, 24 F L. Bk, JbEMIEMILL,
o BRAES5X A TFH
e "N (Sapindaceae) X R # 41 (A
/ \\ 1) ® 1, Bohlenia & — 4
, Acer | KB, A L 5HM B
) Paullinieae & & # 1 ( Wolfe
,mmnm,wm)ﬁﬁﬁﬁF
#2484, Bohlenia BIMH K
Other extant o SmmRE, o
Sapindaceae #, Bohlenia #0385 84 % 5
S48 E A X F], {2 Bohlenia
BWFFH3IE, MERBRNT
B 2 %, Hit Bohlenia £ 45 #

//Bohlenia N .
/ \ BHFN Pallinieae #9747 &Y ! [B] 3%
\ | Early Sapindaceae \‘ P
N BB AL AN S Bohle-
nia RS, B, F
1 WS MR RERR BEAOT 12, Hagxem

Fig.1 The cladistic relationships of Aceraceae and alied taxa

T AR . Sk i & BRARR 4E
RPRE, BEROREABENE 1, ZERRBE 2 MRS, BRLTENHLHME,

3 WEREMHESRLES

KELEEYEMR SRRFEORBRADESE (EF. . R W K. g%
RAE, ROVGLBBOESRAXRNM TGS OF8: 2-4X>KT 2-43F; O
HEF) . FEEF>ERIERF; OWR. MHERB~WERK; OEFER: B (KT 50
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%) >HER (20— 50%); OFEL. MARMENWLE; OE: K-F—>X;
QERE¥. 5>/NTF 5>4-5-6>4-0; QM. 5- /T 5>4-5-6>4—0; QKR
SBE>EH4; OB FER>N-MIX~EH; OREHE8>8-10>KT 105H6-8, /b
F6; QHEK: £>%; OHH. BESHHERK-BESHELRK - ERERE; O
RN . RE-XE; OWK. EMEE~EkEN; G/MBR. BX. XK -EX,
AxifR; Q/MBRERE. AE-#%EAKE. S@&E. =A%; G/NBRERE. FEH;
O/MNERKE . Mk—-EFTh; Q/PMRRK. KAMEE1 RESWKRBE; QPHRE
KA, PEKRK (0.5—1.0cem) >KF 1 em /DT 0.5 em; Q/DNBERA: /MTF 200K T
20°; QEBEM. PHFA°-45>KT 50°; Q. XE~H1E; ORAILEK: NT 8%~
AKF74%; @8k. REAFE; QM. X—~F; @BKENMNEREKW. 41:1-KT
1.5: 1 REK; QHFF . fr—3/h, FAR, 5/0; @WMERk:. 3-5~KTF 5, 3, 1;
DHE: 3-5H>KTS5, SHAR,; QRAIK: KBHFFTHAK; OKAHK. 4-5
>SS -7 HBRKKT 8 4M; @HLRK: /MT 1000 pm—K T 1000 pum; Odsfk: T
B; ®HM¥E. —FE>HEE (2n=2x=26>2n=4x=52),

RIEU L BBRESEAAY, EHANEHHAMOBBREYNFE. (1) SEAR
MBEGEER, TUASMAE; TEA 2~34EMH; (2) BEX K5/C5A8, AR, #EE4E
FHAAN; 3) BESHEERK; (4) FREEM 0~45°, MNERREEE, DPETXRKG
A, SE/NRRERBBE; (5) HRgEm, 2R (6) KEZXN4-5HK; (7) B
HHE; (8) x=13; (9) F#E2~43%,

4 BRHORZEE

BERBER (199%) MEBRRSZ, IRABENREAETSSLER. dWEZXRITE

MmF,
4.1 TREIMEAXE XTREBHOBHEAL, MEEFR, FEEEETHERIHAFEACHE
o XELEEWMARNRBENARRBEAR I EHHARIIENEM, T EEXBEKTER
52FWANR—S—SHmERMY BRENBEATMEIL, HE, EMWN Pojarkova (1933) A
R BRE—HYEROR. EMARRNER L, £2EMRTEE, BRTHEER
B AL b A — e A5,

BRANTEROBTESHEITRE 1, REACEANESHLES, BR4 LR
MEZERAMZERERE, /& TR Subgen. Acer WIFIE, MEM, REERF, HEHE,
BESHEER, €55, £E8~12, HHRS, XURESFHNAENBEHEY T+
SR, REERRS, BRRFEHN—NER, RHEIER, Subgen. Arguta 248 I /& #)—
AN XWALKE, BFAES54 Sect. Rubra XA H Y], Sect. Rubra MERERBK, HERR (3~
SHKAE), S, BES~6 M, ETHAIMY, B, KRIRH, XBRFES Subgen.
Arguta +45+83E, W] L Subgen. Arguta /& M\ Subgen. Acer f¥) Sect. Rubra ALK, # M
BT /B Subgen. Negundo & MBETE /B Y55 — X BEALKRA, BV fERELT Sect. Trifoliata B
EHBI o Sect. Trifoliata IZEZYE, MAESWHEER BT, CHEEFRREEFHILRN
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MR, BREF. 3PHHEMEAI~7/ MHARMEN, RERHBERERY 4
-5-6%, AREMBL, BB, LAMEAFRBARAXERERLLEHT —

%o HiHHIE/A Subgen. Carpinifolia & —MEGEBRE 3 MERK — MEKAER, KIERE
21 ARIAPTEROBESHELH
Tab 1. The characteristics and distribution Pattern of four subgenera in Acer L.

¥ A WA R R BH TR -3 R
FM2-68 #W2xt FM2 % HFM 8~ 128
Bud scales 2~ 6 Bud scales 2 pairs Bud scales 2 pairs Bud scales 4 ~ 6 pairs
B, 3~-5EFH HEREE, Fa%, o
B, RORRSH AR BK 3~7/hHEAREN | B MBK 18 ~ 25 MY PR
Simple not — lobed ar lobed Simple 3 ~ 5 lobed or nno- | 3 ~ 7 - foliat F47
gan lobed Simple, elliptic. not lobed
HZE, BESFHHEER
R R L7322 3 Loy 223 Ly 223
Andromonoecious or Dioecious Dioecious Dioecious
8 Androdioeciars
® 2 [ ermmnnesnms
REWR BRIEF BREF BRESF
1E Panicle, or Corymbose or | Raceme Raceme Raceme
raceme ar spike
58, BRARERE Ha~5~6 WRARIIE ;
42 KR AR, MEK | B, BEa-GH | g, HTORRLE
Flowes 5 — merous verynare | Flower 4 — merous stamens | Flower 4 ~ 5 ~ 6 merors or A 4 petals
not development stamens 4 ~ | 4 sometims o, stamens 4 ~ ower 8niexl!:.lsor o
12, ususally 8 6 .
4~6 8, HRAMERT
ERRE EEH . - . e %y
Disk Present Disk absent sp::‘vmalormab' Disk ahsent
wag| o X WRREWLR | 4g A, RE, % | BA
Disr. | o Euope, - E Asia China, Japan, N America | Japan

AR IERALA RS, TRBR MBI /B B9 Sect. Distyia WALEHIo Sect. Distyia. EFHE, M
HSFEEERE, SRIEFHE 30~100%, S, #ES, EHALSH, EHERME,
Subgen. Carpinifolia A < M FE4L, RAFEE S~ 1248, MRk, SREF. 4B, Aot
Bk, BB~ 148, LK, BHAERTEMNAR, NEZAHEEWRIE, mHMHK
WAL PREATRRK, XEBER T 2Rk, NARJEETEY, Hi3 P~ ERYN
ZAE& (2n=2x=26), it I/ Subgen. Carpiniflia {¥ 1 # A. carpinifolium Sieb & Zuce,
WA MEE 2n=4x=52, UAHTFHEEFUR, OE, LM (F4),

FREEHAES N 4 LRNE R, BBMBRSHRHTFEAREZXRDIFE N @R
(Momotani, 1962), [RIEE 16K B 52 P 7 b 30 43 A% 07 T A8 B IE 3K
42 WEBEHZFEIMARGERL ZEERET, BMER (Subgen. Acer) BHAK—HHEY,
365 18 4, BMERMRARS=Z#TH, ENZREBKMRAAR T, AARLERRD
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%4 K (Wolfe and Tanai, 1967) MR T 4 3 X R WILMR, Pojarkova (1933), Ogata
(1967) % HFFXFIWA o Sect. Microcarpa EZ¥k, ML SWEERIBK, HBIHLFRRFEE
B, ES¥, mES, HELETHERAMN, HAR/R, M, 3~5F, Sect. Palmata B4,
BIESHELRK, RBHF, 5, BES, FETHEAN, A1, ERHSBENS~
133, Sect. Ginnala 7EZ¥:, MESWHERK, RBEF, HSH, BES, HEETHR
S, B, 3~5%, Sect.Distyla EZ4¥:, HMIESMVEEF B, 30~ 100 KA LS REF,
S, BES, B, AW, WEIFR, M ET/&, Subgen.Carpinifolia A fE R M &4
BWALTRA o Sect. Platancides #6224k, ISP HEARIK, RBHF, S W, EES5~8,
ELETHBAMNE, 21, 3~-SREAFH, BAN% L%, Sect. Parviflora EHHE,
MR, BRIEFAE 400~1000 5572k, S ¥, BES, FATHEAAN, 2, 5~73,
ULEX64MH, EMNZRINBILRBERE, MEEBFE R, Sect. Microcarpa G IE #IL T &
AN RBBRERER, FUECRBRPHIFEBLER, T Sect. Parvifloa BREH
atE, BEREK, XRALER, BEKRRAFHLSH, BES8, EATHRANERER
R, BT E RBEX—BEAYATRIBRILNBEEEE.

Sect. Acer fEZktt, HILSMHIERK, RBEHERF, 5K, BES, FATHAAM,
B, 53, Sect. Macrophylla 7EZk4:, IS WYEERE, T SH, BESHK, M, SH
B, Sect. Integrifolia TEZxtE, HIEFRBERIEF, LS, BES~10 (¥8), FAETH
BAM, B, ZHES, FRR3Y, HEEH L%, Sect. Goniocarpa 1L ¥, HEHE
B, B, S, BES, BAY, B3N, A3 R, it 78, =Bk, PE. EM,
FEAE—F, FEM Acer discolor Maxim. J7 33 (1981) ¥ EFA Sect, Integrifolia 7, HIE
REd:, Rk, BAWAGERFGHEM, Sect. Hyptiocarpa 1684k, ko, MY
BRI, BERARFE, HSH, BES~ 128, HEETFTHELMIAM, B, A,
Sect. Lithocarpa ZE8.¥E, Rbk, MEEF. REHFE. BREF, S, BES~ 128,
HETFHANN, EMEH, B 3~5%, Sect. Pantaphylla 7E 74, MIESHULERK,
BIFREERESES, 5K, BE8, FETHERAM, EREW, FH4EIH3
~7 (W 5)o Sect. Trifoliata ZE4¢¥:, ML SPIEIERBKRR Tk, RHEEFRREESF, &
5%, ME8~12 GE¥S8), EETHAAM, 3 /MHHARME M, Sect. Saccharodendron 7
¥, BEESHHEERK, SEEFRK, S8, LR, ELa4, LA, UEX9
#H, BRERLHEEEL, BEBAFINHNICMTNERIBRBULNBTER, RELE
HEMZEKEZRRL (B2),

Sect. Macrantha £ A1, MR EH, FHRRFHk, RUBSEMFEHRN, BRE
BB, 5%, BE8~108, EETFHAINIM, B, 3~5HIMAR, Sect. Rubra M HEF:
B, EER (B3~5%1k), 5%, BES~6 8, HEAETHANMI, Br, %kiR3 8
B, ABREREEN—KAE, Sect. Glabra IS IER B, EHIEMHRWILZE 3 /MH, &K
B AT Xt —# o Sect. Rubra MR B, EFFR, BREJMLK, Nt H A b
5#1, Sect. Macrantha 2 F&RE . JLZFTEMFE, Sect. Glabra (XL —F=XEH T, AIFER
M—AMNELS TR ETE RN . Sect. Rubra 3 7, 1 #=HA, 2#>%H, AR
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R RIBRBEAMNERN, SLEHR, BRSERMANEELEMA 2,

-~ Subgen. Negundo _

Negundo ,Emeiensia !

1

1

i

| i
1 )
1 )
i i
) Cissifolia !
e - ____1

Saccharodendron Trifoliata

Lithocarpa Pentanphylla

Goniocarpa Hyptiocarpa i~ Subgen. Carpin olia

Carpinifolia

i
i
|
Integrifolia b 2
Parviflora
1882

Rubra . Distyla

=7

i

- - Subgen. érguta - % _J
Arguta 1: 4

Palmat,

Microcaropa

Subgen. Acer

Early Acer

F2 BEEER. A0EHLR
Fig.2 The relationships of the genus Acer and its Subgenera and Sections

5 WRHMESR. ERS5T#

5.1 HENF BEERILBFIFHE. EEHIHHILRERF HEMAAEAILSL 55°
(A. ginnala Maxim.) BISR7ERESE 10090518 BE, JCRER R RIEPH AR L (DL 1% A.
laurinum Hassk.), ZERKE KBEPELEHIRRM, A XEREMBIXEHLBOER 2L (L4
62°, A. platanoides L.), FERKA —FEMFBIEMAKILE (A. opulus Miller), 7EILE, 44
RALFRinE RO BT (L 57°, A. macrophyllum Pursh), BR A& DH (A. skatchii
Rehd.), 7 MERBAKHIFR, MM A.mono Maxim; A. carpinifolium Sieb. & Zuce.; A. cissifoli-
um Koch A& THREH ., HHBREFHEF, TEXEER 4000 m, I A. caudatum Wall,

BRAY, NEHRFERHBIHERDE, M 1758, KM 1SF, JLEM 1L, Ik
WAtk 1 #h, BERMILEZ 1 F. RS, BERAYHARSHPOELTH ., BEAY AR
REESHHRBER I PE 148 Fr. HAE 278, FEHRBE 25 Fr, EIEE 1350, L/RHE 11
B, XEMMEKX 117, PEEOFR, BL& . BH/KS A, EENE6F, XHE6Fh,
AFr4Fh, BE3F, EE3IM, FE3IMH, XE3IHMH, MAM2#, FH2/, IXKA
W, ENE., NERTEE 1#, FRE 1M, RE 15,
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ML R R R MR A A B AT, EASATE, BRERTFEMN)IRE. B,
W R HEHX, BAEMEY 100 FE L, ZEAEFT#H, BERBRE, MEBDS,
R RR R, EPEBER T T AL R ERE,

JBV B Subgen. Acer 2B 4 MR P BRAMILR, HAomthRmRnsmxX, BN
fh 3 AR RN X BZE T B A A XA (B 3), #iH T /B Subgen. Carpinifolia (Koidzu-

. Ug TN b

T : T )
.0 Subgen. Acer " i~ .
w )  Subgen. Arguta ]
P s SN i
o T — gL
1 C] 28 180 120 50

are—

B3 WL R AR IR 8 A
Fig.3 The distribution of Subgen. Acer and Subgen. Arguta

n - i ” N ] .
& Oes ' o e i S S gy
- ' .
] : S &\)
Q) Sect. Cissifolia o
o s {}  Sect. Negundo ) - .
% Sect. Emeiensia et e
N D
S i i . 24
o % I T 1) 0
S

4 R RS
Fig. 4 The distribution of Subgen. Negando
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o]
¢} Subgen. Carpinifolia %
e -
noir —‘]

Hs5 thrgERA/NREBANS A
Fig.5 The distribution of Subgen. Carpinifolia and Sect. Microcarpa

mi) Momotani X 1 #f A. carpinifolium Sieb.& Zucc. HHFHEAEZMN (AFEUR). WA, /L
M (B 5), MR Subgen. Argufia (Pojark.) Pojark.6 Ff, EIEFA M EMAKE, FEHA
MRS 48, HP 158 A. acuminatum Wall, ex D. Don FH AT E S, PEKIL.
e, BEMELRIBL 1 Fh A. barbinerve Maxim., HAEH 1 # A. arguta Maxim. (B 3),
B/ Subgen. Negundo 3 £ .Sect. Cissidifolia 2 Ft, 4 1 F A. cissifolium Koch 427 F
HA, B 17 A. hewryi Pax 3 THEBRF R, KILP T ¥ . Sect. Emeiensia T. Z. Hsu {X
1% A. emeiense T.Z.Hsu 23745 T E M) ME/E 1L, Sect. Negundo, {1 A. negundo L., 4}
FLEN, mxERDH (B4,

¥ TR /NRBA Sect. Microcarpa Pojark. 2R P HIRHAHE, FUBEHE
. AH36F, MEFR, FANKEREETREANRBNBREY, X367, 2
BAGTAEXK, FEEPAETEEHD. FPHRAAER, P RIIAAmREILT.
S, PERILE. A BEMBHERARR (BS5). XHIHHE, NMLEEEE
BETAREHN—AFiE.
5.2 BESHH BEAAYEARARILEREHAORRNBRZ —. RAAGEILERS
KM X R, HE, ARSI HSRELFRRHENIHTAR—H,

BRMWEESRBES BB RRIEIAZE 2 (Deschenes1970) . Pax (1926) Fl Pojarko-
va (1933) AABHBAERETHRFLEHEATLUXHMEARB M, BEVAEZERBAESR
B, RIKY 6000 7 4ERTHIMBEY Acer amboyense Newberry, X R HELHIEES M. M
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WBTHRIH (29 2500 TTRI4E) BRRLRAE THRRELRMSL, e, EXBHERRSHE
THEILEREHER KT EINRNE,

AXBERER, TERKBREHABRTED, URXEFEBRERS LHNEE,
REFHREBEERH RS FE. HIRPEENIRE, B, HEEARSEHXAE
T 3 4 7 O Y AR 1 T L X e X AR R ) 75 R AR S BE L (I Sect. Microcarpa), HLILFFFK
£ (A100/). E£H5AN, BERERTHEE)NAR. B, HEEAHPLHE, X—B
A5 Pax (1926) . Pojarkova (1933) BWBRETAEILXKAREEA—F, MEAEREKLT,

WY 8. Pojarkova (1933), BRE®X (1983) AANBEEREERZE, B=1F
my#H, F-REEEAIATLARMMENALEZ, FELIAAREINLERER; £
REFALEEMAREMLBRMPBALEK, 2ANERERERRERYN, 2HF=42H
KBAEPNEE#ALXRAER; F=NEITBR, NERERLERESIREZHEA

ENERIARTIERE. k., HhLEE,
. %2 BERMNGEERDNEERA RN EENMAIA XA
Table 2 Evolutional history of Acer and the related theory about the climates in the geological periodes

FR I ] B BRI ®
EAX period climate Acer history.
HERMBETRBERERE, BRAEBE¥. £H¥.
3 BIEFEMEBFHMSRIE.
» ‘5 ?ﬁﬂt ?af:b{ﬁ: Many species of Acer development of morphological, physiolog-
& | Holocene ical, genetical and ecological cheracteristics adapted to special
2 E conditions
= BRNERANBBRAEHHEEE
& -§ sﬁﬂt Zd(ﬂﬂ‘ifﬂ Final formation and fixation of numerous races (Pax 19265 Po-
eistocene Claciation jarkova 1933)
i BRBTHETH RARMELR
Plioncene Temperate, Locally semi- | Formation of present-day species ( Pojarkva 1933; Stebbins
5 arid 1947; Braum 1950)
BE | et ®, REBTFHR L% Acr KRER (Pax 1926)
Mioecne Cool, locally arid Maxinum development of Acer in Victorin 1935)
T g | it B W WA AR R,
N Oligocene am Formation of various types of Acer (Pojarkova 1933)
£ | matt B - EA RS BB — R
Eocene Warm-temper First period of migration of Acer (Pojarkova 1933)
mEE SRRRRRWER | wmr s
" Cretaceous warrd the end ’ Migration of Acer in N America (Chaney 1949; Croijat 1952)
" HE B
& § ®EE wfmﬁa#ﬁ' Appearance of Acer in N America (Chaney 1949; Croizat
& | Jursssic X » WHPD BT 1952) W 7 %K JE A2 Origin of Acer in E Asia (Pojarkova
R tropie 1933; Danserean 1957)
=84
Triassc
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EXTHREERE ST #B&EM ERIER, 83 Chang Chin-sung and David E. Giannasi
(1991) X4k AE 4 0 BE TR 4L 22 AT B 55 S5 ML AL 2 0 T A R

6 N &

(1) BRASERFRLREY, BESENR PR, ERNERBEY
£ M8 Bohlenia B AU, MBI, FHBAT1E, HERXAENTERBEN. 2t
&8 (Dipteronia) HIBEEBEFRFFIREM

(2) Brar, REBMBEREY, KEENEHARWBESRELS, ERWE, TEAE
2~3 XM ; HBR K5/C5A8; HESHIEERk; BREEM 40 ~45°, /NEFR 5 5w Xt
HRKA, B7E/NERTMAMHE, RN Rk KHKK4-5SHHR, FAM;
Pealk x=13, FR2~4 %,

(3) BEAMBLRE R EHMG R WBRBRYER L, REERES, HEMEF,
R, M, AHMAREOSERLLRATIRFRERLY, EEEHFRREHEHBAT
HITH . EHEBRERS, FHBERLERABL (R, £8). ARRE XS
A “WTERET. KT, REERBURERAAREY, WBRLEHEL” (AR
Wi, 1963), ML, R, BEXMIMBMREN ERKAE TR, W Sect. Emeiensia A3
%, AP ABE ML, BVERERANHEETERIEHTRARMESR, UEESE
R, HHZEEEEMERL, WRIEEM (A. negundo L.), BB EZEALXE LA
2,

(4) BRRERFHRT L, EFRBESFEN)IAE., ¥, ERESEHE, BF
ZEMNEBSEI. W, BEFRARRKN., bE. FMEERDRESTHRE,

B FRXHE, AR, ERBEHFRAA, FREERER.

$ ¥ X W

FIHE, 1966. PERHBAEIT. #YHLER, 11 (2); 139~187

FXHE, 1981. FEMEYES 65, WEP. dta BEmBL, 6~291

FHRE G LY, HEKFRIEFEFE, 1963. MY ERAHAL. §. EHBHET
BEX, 1983. WRFHEY. #HYHEFR, 21 (3): 337~342

#HEE, 1983, REAFFHLXEREYHBASHSXRFE. ZHEAPHR, 5 (4): 391~400
#®EXR, 1983, BRELBER —FMH. =AW, 5 (3); 281~282

BREXR, 1985, WR—H4. HYSAER, 2 (4): 316

BEE, 1986. BRHYEE 3 H, BB, JLx. BEHEE, 414~156

BREX, 191. ZHEYNESSS, BEH. d5. Bl 199~ 249

BEX, 1992, ARRHERIBRASAE. JTEEAY, 12 (3): 229~234

HREXR, BAE, 1992. RALBREYAOEM A SXRSE. T HEY, 12 (1): 15~21

BEE, 1995. BRIHBRHBERSH A, WHBRE, 13 (3): 177~180

HExR, EHXL, 199%6. PE—HARHRRSEA. B#. @PHHmTE.

BREE, 1996a. BWPBBELSA . ZHEWBF, 18 (1): 43~50
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