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WHRERESERRESEEN
Bk, %%, FEK, FHH, KESX

(FPEN¥REBHEBTFRN, o9 BH a50204)

WE: BE TR B (Aceraceae) M 21 41 33 Fh 0 40180 2 Fol i iEMEE. ERIER
HHREERRE, REEY _RNEE. AERHELAEAR, SHL8EM Dperonus =714
WA (Acer) BAER=SAMN, HAMN =W, WAEMI SR, SREM2 THWER
FRERFEESR, FHEES - HRRMERR. BEdHERESIN, HESHKEHTE
FALHE . WATAN: (1) Sect. Pslmata, Sect. Spicatn M Sect. Microcarpe A REREM P 5 & &
WREERFELEAR: (2) A, dvolem WA, nipponicum {SE T HEHPT T EFpE, (3) A,
pseudoplatanus B BT Sect. Acer B E 4 MRS A. saccharum A MEFEW WU XK (4)
Sect. Carpinjfolic (MAEL — PRI BEL M) F Sect. Negundo (FEIEARIEESIME) WMATHRICE
THMRPRFLAEEE: (5) HEHRES SANE =R E, Diperonia ¥ Acer 8.
XA RS BEH; RE¥EX

thllsr3e: Q9 MFRIDE: A IS 0253 - 2700( 2001 }04 — 0457 — 15

Pollen Morphology of Aceraceae and Its Systematic Implication

TIAN Xin, JIN (iac - Jun, LI De - 7hu, WEI Zhong— Xin, XU Ting — Zhi
( Kunming frstisue of Botany , Chirese Academey of Sciences, Kurring, 650204, Chuna}

Abstract: Pollen gains of 33 species in 21 sections of Acer, logether with two species of Dipteronia were
observed by light microscope (LM} and scanning electronic microecope { SEM) . The shape of pollen grains
in this family varies from subspheroidal 10 prolate in equatoriel view and is 3 — lobed circular in the poilar
view. The aperture types of both species in Dipteronia are tricolporate . This type can also be found in 4 sec-
tions of Acer , lut most gpecies in Acer are tricolpate. As for the pollen exine sculphure, both species in
Diipteronia and most spries in Acer are striate, but two sections in Acer ave finely striate — reticulaioid or reg-
ulate. By the studies of pollen morphology and other evidence, it is inferred that : (1} Sect. Palmeta,
Sect. Spicala and Sect. Microcarpa may be the closest groups in Acer 1o Dipteronia s (2) A. distalum and
A. nipponicum represent two related monotypic sections; (3} The pollen of A. pseudoplatanus, which is
different from cther four species in Sect. Acer, is similar o that of A. seechenum . It therefore indicatea that
these two species have a close relationship; (4) Sect. Carpinifolia , which has finely striate — reticulaiond
exine sculpture, and Sect. Negundo, which has regulate exine sculpture, may be the most specialized sec-
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tions in Acer; (3) Vanation from tricolporate to tricolpate is regarded as an evolulionary trend in Aceraceae.
The genus Dipteronia, therefors, is more primitive than the genus Acer.
Key words: Pollen morphology; Aceraceae; Systematic implication

WA R Aceraceae R— LB HHFHE, QLESLER Dipteronia Oliv. FBE Acer L.
BRI 200 fF. SERBEBN 2 1N, ARERSE, IEFATOEHRAAHBEE
(B, 1996a). Wolfe & Tanai (1987) i it 1k 71 i & H BF 5% A 2 24< B A% B AR B o4 £iE
RMEHE Bohienio ALk, BRBIES. MEEEAAOEAR, £ F4£9 200
A, TESHTALERBFAR, SEKECHMIEEN (REEX, 1996a). BREE5E
WEES FERER, SEERNMKOERAAMSESXREFERANF Y. BRES
{1996b) |/E—T 4 TR B HBRAMNFERRE, KAZEEWRBEYF. o, EF,
EAMBLEEAHFEFFEORME, ZAWARKENITARAMN —TRE (252004
). HEMR TS Ogara (1967) RGHEIE., BEFEMAEE S 5 Gelderen F (1994} 1
REHLE, BREATHOHFEBOTREHYTHROT XN, T Gelderen F AR RLET
HAMEERNT L, SR FHITEEAEBRAZZEMRLTEMDTNE - ENEHE.
HFEG5AE¥F (Pax, 1902; Behder, 1949; Momotani. 1962; Ogata. 1967: Wolfe & Tanai,
1987; #%E , 1996b, 1998; Hasebe 3F, 1998) MARMBELRE, EEHENTEEMOR
mEH.

ERAADARFHELERETHENNE, QHEOWEFFE D (Edimen, 1952; JL
. 1956; Huang, 1972; ERHEF., 1997, EH%, 1992), FR#EF (1997) E£E&ER
FRED T RAL—F (288, HUREKITFRE=ZWALEHHER. U LR
B ERFE—oRHN THTRE W,

RIMNERMANMREHIXREMERESWRORERBLE, WZB 2@ 358 (XTE
TR 21 4 330 PR ET T RERSHBEORERMSH, DEYEM L HER
REFMAEXROTFREMBPDFERS

1 HMEE5FHE

AFRBRETERERES (1996b) RE, WREABBHKAT 1 BHAREFH,
%21 A 33 M, DBRAESFERARARAEMARE, LB HRREXRIHERE
HELEHREERSE ., SERBRICVEBENEEE. KRBT 2 MR T WK
T+

EFRAAABHREPEAEREARYPIFEAInEE (KUN) REEET 28 XHE
PR (E) (HEREY AR . RARHNILME.

HFE S MG GO MAEFIRE: B ERM Ecdimen (1952) BRA T #HIL. #E
MER AKERRE RS IE-FRE: HKR (9:1) REBTBR B .LoEKENN
Ho. EXFREMETMRERER, WEAR/IELN, MEREREMAFEHAOKE,
BRSEESTFHE, UBMNMIZBRKARTIERRBE. ERESHES S Edomen
(1969) FIERESF (197) WRHEHRTT


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

4 4 H % SRBEREEERARERL 459

IR SR, S0MMASERMIERH 30% -SSR IEMERR K, RE
HMEWEEBESARTEREG L, M2#EE T Hiachi S— 800 RIS T HERME, B
B {d FH A D e AR 2R 30 kV .

2 WEER

EKEERITREZLRE. BRI =HEE, MK 18.6 ~47.2 ym, HFiHK
15.3~45.9 pm, ZHRBBEABRW =M, SAEREEH NN F17T HPHET B RS0
B, FTAREEHE/R 4 2 (Sect. Palmata, Sect. Microcarpa. Sect. Spicata 1 Sect. Macrantha)
WOFAE=F, AN =1. BBEHIEQME N EFLR, KOCHEPIH MR A
Wl, A 2P R RE - BIRR (Sect. Carpinifolia) FIEKEEHE AR (Sect. Negundo). T ERE
ERFIENLE] FIEE I~ VL

3 g

3.1 WEEWEBNHR P, Zfm. Z8ILNM = 2L BB A TRE (Ed-
men, 1952; JL¥, 1956; Huang, 1972; @{E%., 1992; L{R#ESF, 1997), RITEE T 21
HBARBEEYNIERTEL, 5K Sect. Palmata, Sect. Microcarpa. Sect. Spicata F1 Sect.
Mecrantha 4 £ 10 FEYEIESR I =08, KRSAHEHN=8R, Sect. Microcarpa K R
fUEKBHIUREBRRBU, Ogata (1967), Gelderen (1994) HBERHDTIMMEE ., HERKN
FRBEHAE RN Sect. Palmata B — TR AEH; Pax (1902) #T Rehder (1949) MR R
(ol 5 9 FF %5 45 GE 4% HAE N Sect. Spicata B9~ Rt H. BERIIOWRER, X 3 A8
BIESTE SR M AR AR E, HAAEa Ml h&oh, BESCFITHANEAN, S488
BAEBEEEA B RN EgHERT, AMETITHRESBETSEREBXERINE
i, BEEZANRAXREENF T ELIHIESR X8UE, Sect. Macrantha A IE$ B
HEZfBREoRE W, BEEAABESSH-HEHERXS: & A. micenthum —A.
wardii —>A. pensylvanicum —+A. dovidii, RERQHEFIH TITH . SaAAW. B,
HEHMEE LA (INAFEH, BHESRAFIE), BIIXHEW A, wadi fEX
Sect. Macrantha Ser. Micrantha T B —-~FALEE, T A ®E Gelderen A (1994) #H 347
h— AR

3.2 Ogata (1967) AN Sect. Acer, Sect. Goniocarpa #§ Sect. Saccharina FFEEFEEES EH
HAME, RUZXIEFTERTUHREE LR, Gelderen & (1994) MM X 3 ARE N Sent.
Acer FHI3 T E, BAIEET Sect. Acer M Sect. Goniocarpa AT 5 Ml I BT N =4
Y, HEELHT R &BUIN, BR A. pseudoplatanus TR RSHEFIR AN 41, H 4 4 FIE B4 8
A LR T ITHER, L M T A, pseudoplatanus R FH—BEH, x— WS 082 5§
& DNA RFLP W1 %5 B A9 X #F (Hasebe 25, 1998). [EIBF, Sect. Saccharodendron { BP Ogata
# B Sect. Saccharina) MM A. seccharum B FRH 5 A. pseudoplatanus 1 Y H UK ER TE
AR BB REK, ZHRBEERT, SEEQAEE. EBEOE, SEAERAAN,
X EMEZREEENFINXLR.
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Table | The morphological chamaciers of pollen grains in Aceraceae
SR TE B AR R tem)  BHETLENY 8 £ [:40-0
Taron Pollen Shape Pollers Size { pm } Aperture Fdne Sculpture Plate
! , mE (20.4-27.3) 24 =¥ #2ik, EECRITHER
Dperonia siemsis e x 18.6 (15.3-22.4) 3 colporate striate, striae parallel esch other I 1-2
D. d FiE. ¥l (19.1-25.5) 22.5 = Rk, FOCEITHT '
| TS abephercidal % 21.4 {19.4-22.4) 3 colporate atriate . strine parallel each other ;
M (28.1-34.4) 30.1 = i FER, H#BCHITHR
Acer robustam prolate x 25 (20.4-31.1) 3 colporate stnale. strise parallel each other b: 3-6
HERE (28.1-30.6) 29.4 =1 %84k, #BCFETHA
A- subspheroidal = 26.6 (24-19.6) 3 - colporate sriate, simise paralled each other b7-9
K®E  (25.5-31.9) 288 =AW EBR, RECFATHS
A heptalotaam prolate x 13.8 (20.4-28) 3 - colparaie striate, sirise paralle] each other L 1o-1
4 s plig= &i:2 (25.5-29.3) 271.4 =W FEk, FECETHER b B2
subsphercidal ~ x 24.6 (21.7-26) 3 - colparnte srigle, strise paralle] each other It; 1
4 ; lig- 8,72 {24.7-28.6) 26.9 =% F ok, FBCFITHER (£ 2-17
: subspheroidal  x 24.6 (20.9-26.8) 3 — colpomte siriate, strise parallel esch other T
Btk EROBEETITHER,
4 i K®E (25.3-30.1) 7.9 =y 5 s HE 7 N 4-%
' prolate x 23.9 (23-25.8} 3 -colpomie striate, strige mainly parallel each other '
but & part amanged obliquely
‘ ; R {25.5-28.6) 26.9 =1y £BR, REAEETHTHER
A. subspheroidal x 25 (23-26.8B} 3 -colpemte siriale, striee mainly parallel each other 1 6-7
. HMIE (1%.1-25.8) 21.3 =f% FER, &LTEEB FiTHIA
A meranlhim  bepheroidsl % 22.2 (20.7-24.2) 3 - colporte striale, sirine thick and parallel eoch olber ¢ 0
. BB (23.5-32.6) 28 =M &80, ROUHER M
A prolatz x 22.8 (20.7-25.3) 3 - colporate driste, siriae amanged irregularly I 10-11
A daidic K®E (23.5-26.8) 25.1 =1 LR, AOcHERR M . 12
) prolate ® 20.2 (16.6-26) 3 — colporate siriate, sirise amanged irregularly m: 1
. ERE {25.5-30.6) 28.3 =M FBR, EXTITHR
A franchit prolale % 22.1 (21.5 —38.1) 3— colpate strisle, siriae parallel each other m: 2-3
A. ginead [!liff? HfE24.8 =1 . *ﬁ#’. ﬂ&ﬁc#?ﬂﬁxﬂﬁﬂ. o, 4-3%
spheroidal (17.9-29.3) 3 - colpate  striate, strine iregular arrangement slightly
P BB 131.9-38.3) 4.5 =M #OCR . FBUFTH m. 67
’ prolate x 2,1 (25.5-31.9) 3 - colpate airiate, strine paralle] each other ’
. s 32 (28.1-33.2) 2.8 =9 FBOR, HBUFITHR
Ao platonoides | oheroidal  x 31,5 (28.1-35.7) 3— colpate atriate, strine parallel each other . &8-9
. R (3l.4-44.1) 4 =M oK, FROTEITHF
A nikoense polste  x 28.6 (23.2-37) 3 colpate suriste, stise parallel eoch other ¢ 101
4. mandshiricum i&ﬁlﬁ_ (29.3-33.9) 30.% =14 £, REHTIEREN m: 12
subsphemidal = 32.3 {30.4-34.9} 3 - colpale smale, sirise imegular arregement alighily IV 1
4 g 3, (26.8-35.7) 30.5 =M FHAR, FHTITHR
CTOSS T , . . Iv. 2-3
subspheroidal = 28,9 (24.7-33.2) 3 - colpate siriale, striac parallel each other
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P 1 (Coatinued}
A EBELR R (uu) WERAKS #h i B g : 3)-3
Taxen Follen Shape Pollen Size ¢ pem ) Aperture Exine Sculpture Flate
L b Y HE % = FEOR, RECTHHA v e
P TETSRE pheridal (23.2-28.6) 3~ colpale striate. strise parallel each other :
k= 5 (25.5-31.9) 28.4 = &Ik, RECTITHR
A peaphytlim | hercidal  x 25.5 (23-30.6) 3 colpate strinte, strise parallel each olber . 7-8
A. oaestum ) 2 H#£30.9 = AR, RECFATHS Vs 910
mp. gimidi  sphesoidal (25.5-34.4) 3 - colpate strinte, strise parallel each other :
A peudo-  ERE 407 (37-459) = ERER . A i
plaomss subspheridal  x (30.6-42.1) 34 3 — colpate roughly m‘““‘f' ;"“"Fd ’
4B = 3 {31.4-37) .6 = #Loik, &BCTPITHA V. 1-2
A T prolate  x 29.6 (28.1-33.2) 3 - colpale strinte. striae parllel each other '
ERE (13.2-38.3) 357 = £GR, FHTHER ,
A monspessudanun. _p heroidal  x 34.8 (30.6-38.3) 3 - oolpale striate, strie parallel each other V. 3-4
4 LRI (29.3-37) 33.7 = FEAR, FETITHRY V. 56
L opall pheroidal X 32.4 (29.3-37) 3~ oolpale strinte, strise parallel each other :
. _ ok, &ERFTITHT, BT
ik 37 {27.5-34.4}) 31.6 = i
A. stachyophylhiom , striate, sirise mainly parallel V. 7-8
subspheroidal  x 28.6 (25.5-30.6) 3 colpate eochs siber. alightly, caeed
/iR, BATITHABAALES
i al | o5 HiE 24 = E ] e
A dislaneroidal (20.9 - 26.8) 3-ocolpale  striste, strise mainly parallel each other V¢ 0 10
but irregular in both ends of pollen
ok, EFPITHAEELES
. R (20.7-27) 23.7 = i 7 5 89 2 A v
P PTG gibspherodal % 22 (20,4-4.2) 3 - ocolpate  tiate, siriae mainly parallel each other ¢
bul irregular in both ends of pollen
HRkE R, EFTITHFBELR
gz 37 (34.4-47.2) 3.5 = BREHSHAT EH "
A macrophyllum  ephersidal % 36 (30.6-40.8) 3 - colpate  finely striate, siriae rmainly parallel each 1 172
other but irvegular in both ends of pollen
A rubrn if 2R (30.4 -35.4) 33.7 = FER, ROUEFARA VI 3
’ subspheroidal = 34.4 (27.8-38) 3 - colpate strinte, strise amanged irregulardy :
) — Hiphrth, soEnEAmn
ARG (30.6-40.8) 38,3 = i .
A. sacchanem . roughly striate, strise amanged VI, 4-5
35 (25.5-40.8) 13- N
subspheroidal  x colpate vesy
. LE e HE 26.5 = Wksr - WRAER
A carpindfolium spheroidal {16.6- 32.4} 3 — colpate finely strigte — reficulate vi: 6-3
N _ FOUR, RETITHT, BT
. ERE (18.6-21.7) 20 = _ .
A, henrri . striate, strise parallel each VI; 3-10
subspheroidal  x 18 (15.3-20.4) 3 — colpate wbor. alightly curved
W R HB26.9 = SRR
A negundo sphiervidal (23.5 - 28.6) 3 - colpate regulats Vi 11-12

Sraros meatam e o

L i L S
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3.3 A. distylum M A. nipponicum B RANVMEBEETFEEEER AP, Ogata (1967},
Murray (1970) FI#EEH (199%6h) BB TFAHNRAAZ W AFERL; Gelderen (1994)
BEN14 9B T Sect. Parviflora FI B % : Ser. Parviflora ¥ Ser. Distyla; Momotani (1962)
W BiE FI BT Sect. Spicata, Ser. Parviflora, AIEH EF, X M RFREZMLIE. &0
FHFS, HREAMHE, MERMMHEEVBMHNREESA (Momotani, 1962; Ogata,
1967; Tanai. 1978; Mai, 1984). X EMEHBEZAEFBENETNXERE. KO FHTE
HIEIERE . sk DNA RFLP 47 (Hasebe %5, 1998) F3#% DNA ITS F 745 (Suh 25,
2000) EREHEAEHBEXA. BERMYINE, XRMRHRERESOEBEMAL. 8
ROAC/HE, MRS AR e R AU (SeER/N), EEEERKAFEEEAR
EATHER, EREAABNET ., IAREAHESZXERUETAREER. 83 4.
distylum A . nipponicum TEERIBR . AHFREBE HFEHMER, WITAERXFH NFE
HEEF AN AR HAEBENSGE, B, AEBRES EUFHEBEZRFXF IS Sect.
Spicata ( —FL¥) ZRAIMWXER, BESNT. BEAHw LB ZR4MERE. FEL, ®|IOKR
L F¥ Momotani (1962) F Gelderen (1994) M5 iX P8 ~FF 3 A Sect. Spicata FIME: .

3.4 Sect. Carpinifolia HHFRKM . BB AFELXBEFLIHEX Y THEEAEES
Fh: Sect. Negundo HHMEAMEMTEMERIER, BUEAMENTENERERERF,
EWMAERFREHFTHEXD THERYE TS . Momotani (1962) HIEREEHFH T
BHM A4, 4 Sect. Carpinifolia 1 Sect. Negundo 43 Bl F R F 17 T Acer B W 1~ IF R
Subgen. Carpinifolia i Subgen. Negundo ({55 Ser. Negundo F Ser. Cissifolia W T8 ). BE
F (1996b) BIBE AN, FXBTH R Sect. Arguta 77 JIRA B F4TF Acer I TR
Subgen. Carpingfolia . Subgen. Negundo (115 Sect. Negundo, Sect. Cissifolia 1 Sect. Emerien-
sia 3 ~41) F Subgen. Argute. RN FP B B #F | Sect. Carpinifolia ( Hll $£5L
~ PR S BELLH) I Sect. Negundo (SRR BELME) SEMMHT S ML SHEELL
MEHBHXH, HEHERE R, M Sect. Arguta F1 A. henry (/& Sect. Cissifolia) B
EBREESREAMAERFHBHEREENTEEX S, B2 BT EH Sect. Carpini-
folia #0 Sect. Negundo FI BB 2R B ¥ LAY KB, ™ Sect. Cissifolia F1 Sect. Arguta fEH
FRIER TSR, LSEREEESRTEZ LR ESIAREN TH.

3.5 EWH KW ETXLE 7H Sapindales (Cronquist, 1988; Dahlgren, 1989; Takhtajan,
1997}, 4 FTRE¥ e L FAOWMBRER . 8 510 #% Hippocastanaceae 1 7 87
Sapindaceae X R BV (Gadek %, 1996; Fay %, 1998). Thome (1992}, APG (1998) M|
FREEBRT XA TR A, BRI GHE, Wolfe f Tanai (1987) A N4 EWUR &7 & TR
- py4EaE, R M BMY Bohlenia (/K Sapindacese) #+{b Ry, SRMEN. ERIT
FHEBERYHRES, SEERWN 2 RS =AND, BREAEDERLE = REEL
AEWE, EBE-UHHBRNEE THERES (Muler & Leenhouts, 1976; F R HE %,
1997), MREBERAER=FBA (TRTFHLEI =), 548RELHH.
REAXREZBHEHEYP, N —MREHFREA=RI=AEm, BEFBF =B
& (=8 HIAHENFIERI (Wofe & Tanai, 1987), Bk, EHESHTEXREE
BREEEFESEARAS. BAFTERAET =N, SSBREBEEXREERN 3 4 (Sect.

o i
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Palmaia . Sect. Microcarpa Fl Sect. Spicata) 7] BERMEM T O FE AR . X5 Ogata (1976),
Wolfe & Tanai (1987), Hasebe 2 (1998), #HEZX (1998) ZEAMAFRRMEHEZB H L
Wk -, Faf, XIGBEHIATEREE, HERESRBEHR IR T Pax (1902),

Pojarkova (1933}, #EE (1998) A X TRAHYEAFEENND.

N ERETEAYRERAEGFRMAERE (KUN) AXESTE2XEREFEFE (E) 24FS
EHPH, FEBEEEEYHRATEHERETRF, FUBWIRIRESHDEHTEEERREHN

L

B R (Appendix)
Genus Thpieronza
D. sinenss Oliv. SEMIENIL, EXF., JEHE 409
b. dverana Henry R30I BER L, SER 2228
Gema Acer
Sect. Palmata
A. robusmm Fax PRI, Sun S L 1787
A. palmgmm Thanb. B7IIAAH ER , M AT E 2013
Sect. Microcarpa
A. hegalobum Diels = RIRE . W B\ 7007
A. smerse Pax SHHUE L, 5% 50632
A. nodheri Dubie [T REEIERIL. #&E 31773
Secl. Spicata
A. shwunduense Treutv. & Mever Hokkaido, Japan, Murala G, Koyama H & Yaham T
Sext. Macrouha
A wardit W. W. Sm. PR, Forrest G 21645
A. mecantugn Siebold & Zuce. Honshu, Japan, Hous M 14871
A. pensyligucum L. Chattehoochee Ares, Union County, U. S. A.. Utech F H etc. 82 042
A. dovidi Franch. mEFH P B, Wik 5339
A. franchetii Pax Z TR, TEHE 3954
Sect. Grrnals
A. ginngla Madm MRE{THFILL, FERH 040
Sect. Flatanoidea
A. mono Maxim . TACMEEER, T/HE 15271
A. plasmwides L. Haneock County. Virginia, U. S. A. Bouffod D E 21857
Sect. Trifolisia
A. nikoemse Maxim. BEPE 4 )i b, Fdb% HBMATEME 276
A. mandshuricum Maxim. Volkova E & lvanine L 6922
Sect. Integrifolia
A. crassum Hu o Cheng SR B8, Wang C W 879
A. buergeriamen Mig. ILHRFMAEL, EFEFE S
Sect. Penzaphytia
A. pentaphyilin Diels W NI ASEH, Yo T T6359
Sect. Acer

A e - [
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A. caesium esp. giraldii (Pax) Muney Z W FH EEZE#EF, Feng 977
A. peeudoploganus L. BHE, Ri#2

Secl. Goniocarpd

A. hyroaruon Fisch. & Mey. Grauter W R 16050

A, monspessularuen L. Tommasind M

A. opalus Mill. Prov. Di Firenze, lioly, Fior A 313

Sect. Arguta

A. sachyophyllun Hiem ZPAETLE LR, Yu T T 15001

Secl. Distyla

A. distylum Siebold & Fuce. Azegala, Japan, Boufford D E, Wood E W & Murma J 25443
Secl. Parflorm

A nipponicun. Hara Honshu, Japan, Ohashi H eic

Secl. Macrophytla

A. mocrophyllum Pursh 3 [ flii# , Bartholomew B 2129

Secl. Rubm

A rubum L. RESASHYE, Nee M

Sect, Saccharodendron

A. sacchorum Marsh. Wisconsin Dane County, U. 5. A., Laure 5 Wesa 18
A. cupinfoliun Siebold & Zuce. Honshu, lapan, Muratn ) 10981

Secl. Cissifolin

A, henryi Pax ZRIF B A, Wang C W 87382

Secl. Negundo

A. negunds L. Wisconsin, U. §. A, Nee M 16714

(% & 3 wt)

L=, 1956, AFEWOER (M] . BEFIHE, 101—102

FAREE, 1997, FEMBERES H2E) (M]. . BEHEH, 455
WEZX, 195%6a. B#HEHIH [1] ST, 18 (1). 49—50

HEE., 19%b. SR —TRE&E ()] . SEHEBWR, 18 (3). 277—292

WHEL, 1998, MAOEENESHESN (1] . eSS, 20 (4): 383393

Wi, £, HEES, 1902, KBRS ENBERETE FRRR (1], #W¥sE, 2 (3); 309315
Cronquist A, 1988, The Evolution and (lassification of Flowering Plants, 2pd ed. [M], New Yark: The New Yok Botanical Garden.
Dahlgren B, 1989. The last Dahlgrenogram, sysien of classification of the dieoly ledons. In K. Tan {ed. ), The Davis and Hedge

Festachrifi; Plant Texononry, Phytogeography and Related Subjecta [M]; Edinburgh: Edinburgh Univ Press, 249—250
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B (Explanation of Plates)

Pite 1. 1— 2. Dipteronin. sinensis, 3—4: D. dyerana, 5—6; Acer robusaam, 7—9; A. paimatum, 10-11; A, healobum .
12; 4. simowe. 1 -4; x 3, 000, 57, 9-12;: x 1800, 8: x 6000,

Piate [[. 1: A, snae, 2~3; A. putchet, 4—5: A. wardit, 6 —~7: A. vhourdiewe, B— 91 A. méoranthum, 10— 11: A,
pensyloanicurn, 12; A, dewdi, 1-2, 12; x 1500, 3-5,7-8, 11; x 1800, 6; x 6000, 3-10; x 1300.

Piate . 1; A, demidii, 2-3: A. franchaii, 4-5: A, ginalla, 6-7; A. mono, B —9: A, platanoides, 10~ 11; A. nikoense,
12: A, moviburicm. 1,4, 7-8, 10-11; x 1800, 2; = 3000, 3; x 2100, 5;: x 6000, 6, 9, 12, x 1500, 8: x 1320,
Pate V. 1;: A. maouidusicem, 2-3: A, cassion, 4-6: A, buagenoum, 7-8: A. pentaphyliwn, 9 10: A. coesium ssp.
giraldii, 11 - 12;: A, psendoplateouss. 1, 12: x 1500, 2-5, 7-8, 11-12; x 1800, 6;: x 6000, 9-10: x1320.

Piate V. 1-2: A, hyroamen, 3—4; A. monspesulamen, 5—-6: A, opahus, 7~8; A. sochyophyllum, 9 - 10; A. distylen, 11
~12; A. nippordicam.. 1, 3,5, 7-10: x 1800, 2,4, 6, x 1300, 11-12; x 3000,

Piate ¥]. 1 -2; A. mocophylhun, 3: A. mubnum, 4-5; A. sachanan, 6-8: A. copinifolia, 9 -10: A. heryi, 11-12; 4.
negundo. 1-2,4: x 1500, 3, 5, 7-8, 11-12: x 1800, 6: x 6000, 9~ 10: x 3000.
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TIAN Xin et 2f: Pullen Morphology of Aceraceae and Its Systematic Implication Plate |

See explanation at the end of text
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TIAN Xin et af: Plate 11

See explanation at the end of text
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TIAN Xin et al: Plate M

See explanation at the end of text
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