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Abstract: The paper analyzed 239 endemic genera in 67 families in the flora of seed plants in China. The
results showed that there are five families containing morn than ten endemic genera, i.e., Gesneriaceae
(27, number of endemic genera in China, same thereafier), Composite (20), Labiatae (12), Cruciferae
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(11), and Umbelliferae (10), 15 families with two endemic genera, and other 30 families with only one
endemic genus. Four monotypic families, i.e., Ginkgoaceae, Davidiaceae, Eucommiaceae and Acan-
thochlamydaceae, are the most ancient, relic and characteristic in the flora of seed plants in China. Based
on integrative data of systematics, fossils histories, morphological and molecular evidence of these genera,
their origination, evolution and relationships were discussed. In gymnosperms, all endemic genera are rel-
ics of the Arctic-Tertiary flora, having earlier evolutionary history, and can be traced back to the Cretaceous
or 1o the Jurassic and even earlier. In angiosperms, the endemic genera are mostly relic, and are repre-
sented in all lineages in our Eight-Class System of classification of angiosperms, and endemism can be found
in almost every evolutionary stage of extant angiosperms. The relic genera once occupied huge areas in North
Hemisphere in the Tertiary or the late Cretaceous, while neo-endemism was mostly originated in the late Ter-
tiary . They came from Arctic-Tertiary, Paleo-tropical-Tertiary and Tethys-Tertiary florisitic elements and the
blend of the three elements, with many genera of autochthonous origination. The endemism was formed
when some dispersal route such as the North Atlantic Land Bridge, and the Bering Bridge became discontin-
uous during the Tertiary, as well as the climate change and glaciation in the late Tertiary and the Quaterna-
ry. Therefore, the late Tertiary is the starting point of extant endemism of the flora of China.
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Table 1 The areal-types of endemic genera of the Chinese seed plants

B g W NTVIRA 3E % HEFPAERR BN RS (YK REX)
* Acanthochlamydac. 1 Acanthochlamys TR 11 BT P ONRRRTR)
Acanthac. 3 Kudoacanthus BB AR 1/1 (SR
Parachampionella #7518 (2-)3/(2-)3 IERCPr Ik
Paragutzlaffia i — AR 212 Eh gL, B
Acerac. 1 Dipteronia S HREE 2/2 bR (1EIH)
Actinidiac. 1 Clematoclethra UL 1(4 ssp. )/ e
Adoxac. 2 Sinadoxa ERIER 1/1 HROA I (FEAR)
Tetradoxa VAR AL IR 11 e (NPEE)
Annonac . 1 Chieniodendron KEKE 1/1 TR
Anthericac. 1 Diuranthera ME R 1-4/14 e ONEE)
Apocynac. 1 Parepigynum HTHER 171 HBH: (HEM)
Araliac. 4 Hunaniopanax W SR 1/1 (D
Metapanax R EPS 2/2(or 17) erhh IR SRR
Sinopanax k=73 in =hc]
Tetrapanax WA R 11 A, He (KT, ikl
Aristolochiac . 1 Seruma DEER 1”7 g (LB RIE)
Asclepiadac. 5 Biondia ZIWG )R 13/13 ZigEHE P, HEHE
Dolichopetalum & RERE 1/1 EEBH:
Pentastelma E1KEE R 11 pioxe)

Sichuania Pugiyy: 37 1/1 B (Zikk)
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Hk1
B4 B HNTR% PR A PEARS FASARS EYXKRERX)
Sinomarsdenia HNRER 1/1 EHEER (HRWEE)
Betulac. 1 Osiryopsis RETR 22 %k, ZEEBE (W) Mg
Boraginac. 4 Antiotremn HEERR 11 ZHEEE GEEE . #HEE, MRS
Metaeritrichiym HEAE 1/1 HREE R
Omphalotrigonotis WL W8 22 EHREEPHET
Sinojohnstonia FRTRER 3 TR, ER
Calycanthac. 2 Chimonanthus KSR 6/6 R, %, b, HEH, &
Sinocalycanthus B EEHGIE 11 HHE (#)
Campanulac. 2 Echinocodon PELE 11 Frp i E (FEWL)
Homocodon R’ 1+1 var./ ZEERE (N AEABTE)
1+1 var.
Caprifoliac. 3 Dipelta TUEAR 3-4/34 b FREETIX
Hepacodium LR 1 ER, b (BB
Kolkwitzia MR 1/1 AL FER
Caryophyllac. 2 Psammosilene SR 1/] ZEBBEAESLXEER (B URRRID
Pseudocerastivm. B BB IR Vi R (B - L)
Celastrac. 1 Monimopetalum KRR 1/1 TR (B, &)
Chenopodiac. 2 Archiatriplex HBEER 1/1 BEEnL XAt (et
Baolia BER 14 BWNLRALE: (WP Em)
Compositae 20 Ajaniopsis EEHR 1/1 HREE (BERL
Dicercoclados e A A 1/1 Eh (B EH)
Diplazoptilon HERERE 202 WX (EH. &)
Faberia HERER (4-5)11(a5)7 b ) ERBLKX
Faberiopsis BRI WE 1/1 i (FEhh
Formania BEgR 11 TR (BORR. NIP8 - B, P63 - 20
Heteroplexis RUER 212 R ()
Ligulariopsis HER 1/1 b bR (HER)
Myripnois LY e 1/1 it
Nannoglottis BHHR 8-9/8-9 BT X
Notoseris E-2 771 12/12 B8, %K, ShEZHEER
Nouelia WHRARR 1/1 EMEER (L08R, &)
Opisthopappus PXAY) 212 b (K1)
Phaeostigma BRn- 458 33 B X R
Sheareria R R 11 EH, BP (BB
Sinacalia EBRPR 4/4 b FREIRILIR RS
Sinoleontopodium ~ BHLHIE 22 BEELXEE (B
Stilpnolepis AiEER 1/1 WEEH. &
Syncalathium e ) 77 BIX (PR EHFEER
Xanthopappus WA 1/ HRZERBBLUKILR (. %)
Convallariac. 2 Hereropolygonatum R KSR 4/4 P BRI X
Speirantha FIER 1/1 R
Corsiaceae I Corsiopsis KGR 1/1 B (BRI
Crassulac . 2 Kungia fLEER 2/2 it (Fy) BEEWOLIKILE: JudbEH )
Ohbaea nHEXIR 1/1 Bl KR (NP, EEdL)
Cruciferae 11 Baimashania 1YV 272 B (RS, &% R )
Coelonema NEHRE 1/1 AN (FF - &, 7 - Kt
Dipoma kR 1/1 BEOL X R B
EBurycarpus WARITE 22 HESE (AEEAHAR)
Hemilophia YHFE 4/4 B L X g B
Neomartinella EFI IR 33 o FE B
Plasycraspedum~ RERR 212 BWHGR RE (. BK)
Shangrilaia i BRSER 1/1 B e ()
Sinosophiopsis HH 3R 212 BT IER (1, §#)
Synstemon HEIR 212 ARTH
Yinshania s.1. 15 (74). 13(12end.) WS, b, BEK, B, BELK (FH
e /13 BN, HEEMIL
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B4 B¥ RTRA 3R 4 EMARR BRamE (RPESREX)
Cucurbitac. 1 Bolbostemma + N EER 212 b b SRS REIE (& Ry
UL IEIT )
* Davidiac. 1 Davidia BHE 1/1 R EEBILX (280
Diapensiac . 1 Bemeuxia A SR 171 P (e R ETIL )
* Eucommiac. | Eucommia iR 1/1 HFip
Euphorbiac . 2 Archileptopus HEAR /1 HHE (HEAAKE)
Speranskia byl 33 At Ak, K, i amEE RS
(™) ws
Flacourtiac. 1 Poliothyrsis ISR 171 R, #rh
Gentianac. 2 Latouchea At RE 1/1 e, ERHR (FE)
Lomasogoniopsis WA 1E)B 33 H R R
Gesneriac. 27 Allocheilos REHER 11 b MU HEL R CBSWERE 6 30)
Allostigma SHEER 1/1 S (HEABEARAKES)
Ancylostemon, HEEER 11-12/11-12 #s (PMRIEBEA L)
Bourneq PO E R 212 MR AT (PR EEIk, BHH)
Briggsiopsis AEER 7 EPERE S BN T,
FAL, B4k
Cathayanthe R EER 1/1 WH (RME)
Chiritopsis MNEEER 9/9 E (BEADL, BEAKEER)
Dayaoshania BINEER 171 b EE (U KRRIL)
Deinocheilos 2REER 22 EARRE (TLA. Ea), B (Ie)
Didymostigma WA EER 21 HRAT (MR, B, 8%)
Dolicholoma Kt &R 1/1 FRE: (EERARY)
Gyrocheilos B 4/4 MR EE (R, BAH., BA)
Gyrogyne BREER 171 TR H: (HEAAR)
Isometrum SREER 13-14/13-14  #h (B ERECH B, B ML),
A 590 FE AR L X B
Lagarosolen HMAEER 212 ESHE (EAW. BEAEAKE)
Metabriggsia HHEEER 212 £l (HEAfKE)
Metapetrocosmea  JEM EE B 171 WE (REERELL)
Paraisometrum KWELRE 111 B (HKRH)
Pardlagarosolen. T SHELE B 11 HEBFE (A RKE)
Petrocodon AEER 1 with 1 var./1  EBLUERE P
Primulina REEYER 1/1 B (RMERAKE)
Rhabdothamnopsis KB /1 ZEEE O, 8. B
Tengia HEEER /1 g (B%E)
Thamnocharis WEEER 11 b REaEEUAR (BB EEX)
Tremacron HEEER 717 A (AL EREARZENE)
Wentsaiboca XREER 111 FME (B - 8%, KED
Whytockia R ENE 6/6 B, P EEBHE
* Ginkgoac. 1 Ginkgo WER /1 AL, fEdE, B, b, Bl B,
Gramineae 10 Anisachne FHE TR 1/1 ZHEAR (A, %)
Ferrocalamus &rriE 22 ZEEIAEH
Gaoligongshania ~ TRILTTIR 1/1 BEBTLX B (BB FL)
Gelidocalamus HEATR 9/9 B, BR,
Indocalarmus B 15/15 (1, R, B
Kengyilia 15 (13-1). 33 Ws, H, &
g
Leptocanna TR m ZF R b R
Oligostachyum LER 1313 I
Qiongzhuea i3l 12/12 #Eih
Setiacis EBLER 111 i3]

H lidae. 4  Chunia 4R 11 bt
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Hgx1
K] RBE RTHEA PR A PEM/ERR BN (Y XHEX)
Fortunearia LY 3 1/1 ERMALE EAHENT, FH, #F. &1, B
PRI, #rh (JLkFie)
Semiliquidambar ¥R )8 33 e (B, M. B, BMEHE)
Stnowilsonia g /1 b,
Hydrocotylac . 1 Dickinsia e 11 ferh (WAEARI)
Juglandac. 1 Cyclocarya HEHE 1/1 B, BK, b (ARHE. B, #)
Labiatae 12 Bostrychanthera EHER 22 &Y, &R, EPEE
Cardioteucris NP EE: Y 111 ZHE R
Hanceola kg g 6-8/6-8 P ERRILX (A L)
Heterolamium RET KR 1+1 var./ 4rp
( Changruihuaia) 1+ 1 var.
Holocheila 2IBIER 1/1 2T R R
Kinostemon SER 2-3/2-3 Erh (ZHEKRIL)
Loxocalyx P RR 212 k4L, g
Ombrocharis EWER 1/1 #rf (HPEH)
Rostrinucula BT AR 22 b S RWTLIX
Sinopogonanthera %62 g 212 K (W, wERE)
Skapanthus FEERE 1/1 BWnLX BB (L)
Wenchengia TR 1/1 W (4KH)
Lardizabalac. 2 Archakebia KEKER 1/1 AEPMPEIL (0%, BIRRH N IRE KT HER)
Sinofranchetia HOREER 1/1 dFrh (FFIRLIRG, #LIL, BoHEEmmE)
Laurac. 1 Sinosassafras TEBAJR 1/1 BN X R B (AP E#H)
Magnoliac. S Manglietiastrum TEAR 1/1 ERHE (BAR®)
Parakmeria BEMAZE S5 1/l HE, EER, Fh, EE, BENILKEE
Sinomanglietia KRR 1/1 PRI (LEEH)
Tsoongiodendron 15 (7-47). 1/1 e, EEFESE (HLAH), 8k
PUS N
Woonyoungia 253 NG 1/1 BB (AKE, BEO
Melastomatac . 5 Barthea WRIER 1/1 R, B ETEES BREE) MEE
Cyphotheca ESE XA 171 zZrmEEE% (HE)
Stapfiophyton REHE TR 33 £l OH. BB
Styrophyton K e 1/1 HEBH (&, #)
Tigridiopalma R IR 111 T (BFER)
Monotropac: . 1 Eremotrapa W E 1(-2)1(-2) =l
Musac . 1 Musella LR 1/1 SR (BT . &ITHL)
Nyssac . 1 Camptotheca R 1/1? e (LR, R LdEEE)
Olacac. 1 Malania ik RE 1/1 HBH (AFRE ., NGRS AKEX)
Opiliac. 1 Yunnanopilia HI R R 1/1 = IR
Orchidac. 11 Aceratorchis p Ay 1/1 At/ Zome & IR 7 L DX i b
Changnienia WAL R N R, B (BKILERY)
Diplandrorchis WELE 1/1 it GIFE)
Haraella & /1 =)}
Hemipiliopsis B2 1/1 BT KRB (AT
Ischnogyne g e 1/1 R, dbikReg
Nothodoritis RBRE 1/1 A (#)
Porolabium LE=R 111 i 2 JE 5
Smithorchis FUJEE 24 I 1/1 T R
Tangtsinia Bl 1/1 b (EID
Tsaiorchis KoL /1 ZE IR
Papaverac. 1 Eomecon ]V &3 1/1 R, b (KT, BELIL)
Papilionac . 2 Craspedolobium WG RER 1/1 Z S R
Salweenia WS 11 B X A B (VLAY
Pinac. 3 Cathaya WA 111 e (I B ML HEERD
Nothotsuga KHHER 1/1 i
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gE1
B4 BRI RTEZ 3R A hEE RS BN (AYXETEX)
Pseudolarix E RN 11 KR, %
Podostemac. Terniopsis R 1/1 £m (HF)
Polygonac. Parapteropyrum PR 171 HREE REGEA T PRYHE)
Prteroxygonum HER 171 it (EEW)
Primulac. Pomatosace P g i R 1/1 HFEEE (F8)
Ranunculac . Anemoclema WEHSE 11 BTNXREE:, ZHEE (RILKETHLAA)
Kingdonia ot EJR 11 B X E SR 0s
Metanemone BHENLR 171 LK (58 - )
Urophysa RELRE 272 b E R X
Rosac. Dichotomanthes 4R 1/1 =HEE R
Pleiosorbus ZE AR 1/1 BWLIX B (BAM)
Potaninia #3R 171 M5 (BREIEIRES )
Pseudocydonia AINE 1/1 R
Sinoplagiospermum <37 272 v, e
Spenceria 15(—~14SH). 11 BWNLX, HRER, &6t
SRR
Taihangia KITIEE 1/1 %46 (KRA7IL)
Rubiac. Guhaiothamnus  HEME AR 1/1 T ()
Traillinedoxa TR 111 “H&EE (ZUILNe)
Tsiangia FL 8 % N 11 *£H (BEE)
Rutac. Poncirus 8 2/2 £k, R, £, E (BRHERDIE,
ML), ZEER
Psilopeganum RYER 1/1 #Hh (PEHK)
Sapindac. Eurycorymbus 0y ¥ N 1/1 BLX R, HERE, P, K, 68
Handeliodendron Xt )8 11 PR (MM, HEILAEKS)
Koelreuteria EHE 3/4 AL EER, ZEEE, | HEE Rk
Xanthoceras d R R 1/1 B (ZERFE,. T.E®Z . B.H.#H)
Saururac. Cymnotheca HHE 212 £ (Iwre) TEHSH
Sauvagesiac. Sinia EXRE 1/1 m (E, 8)
Saxifragac. Astilboides xtF)R /1 KRt (Z9fE)
Mulkdenia Bt RE 1/1(-2) b, Rde GEEIsE)
Oresitrophe IR TR 1/1 b (LT PEES, WHCFILPEARER)
Saniculiphyllum B E XM E 1/1 HEHE (N, EAH)
Scrophulariac. Mimulicalyx sFFRE 212 ZEER (ST
Neopicrorhiza Wl ER 1/1 T L X i B
Prerygiella PIZEHE 33 Z A ) SR T L X A B
Scrofella X SHE 1/1 BWLXALE Oilde. HESILES)
Trigenophora RH¥ER 212 e (=)
Xizangia AR 1/1 WA E Shi
Solanac. Atropanthe KETE 1/1 tErh
Przewalskia HRHE 171 HREESE GEZESEENN. )
Styracac. Changiostyrax KRELEEER 171 e (W)
Melliodendron MTRE 171 R, b EESE AR, NE. Bl
WL BK)
Sinojackia R 2(-4)2(4) K, Hh (B
Tapisciac. Tapiscia PR R 22 K, Eh, ANE (EERI)
Taxac. Pseudotazus EEE A 1/1 R, %
Taxodiac. Glyptostrobus KR 1/1 R
Metasequoia A 1/1 g (B, DR, AR
Taiwania EEER 1(:-2)/1(:2) &8P HEELK (Z %)
Theac Apterosperma F ¥ fir 8 1/1 5 (B, #)
Euryodendron % 1. K J& 11 i (8, H)
Tutcheria HEXRR 6(-20)/6(-20) #ET
Ulmac . Preroceltis HHER 1/1 L EEE, BHBE (HKES)
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gx1
B4 BE TR R A REA M RR FHR A (BYRKREKX)
Umbselliferae 11 Arcuatopterus SR 3/3 LR EEEER (R
Carlesia 1yt 7 /i /1 L GLR Rl R 5 W] 87 )
Chaerophyllopsis e 1/1 ZRIFE () 7 BINLXEEE: (BURR) [T
Changium ke 3 1/1 AR (HT)
Chuanminshen HEIE 32 171 R, P (ZHK)
Cyclorhiza WHAR 212 BEWTILIX R (1. L R
Dactylaea 2T IR 212 ZREEPEIEER GRE TR RO L XA
Harrysmithia MR 1-2/1-2 =R Ui, )
Melanosciadium - £0yed 1/1 gy R, 4, B
Notopterygium RiER 3/3 FI4 BRITILIX, FRRR, | RE E A% AL
Sinolimprichtia FHR TR 1/1 BN RZEFESR (BAR)
Viticac. I Schnabelia Puk R 212 R, b (RN, EERFRIL)
Zingiberac. 2 Paramomum BaER 1/1 e RE% (HE)
Pyrgophyllum Lt £)8 171 =EaR U )
Zygophyllac. | Tetraena & AR 1/1 SE (/R M i IR B4R 22 1 g )

1 BFEYNSEENSIER i

FEHEBTHIX R, MM R Y, BRITARBIRR Y 2
BFAYIRIIREE, ARG EEFR T &, REGFHYEEMK, BiikFrink
T HEAR 2 40 (Sun %, 1998, 2002), HMBFHPEALLBAMKE LE, FHNBET =8
o, FHAEBRE SR, URUENEFHRREBHAESRRE. RERLPCEKEN
A KRS, BRATEIRE TR S N4 TTT599 B 178, HP AT 188NN
WFsE, mRT R R RE,

MM Ginkgoopsida BRAE T TN S X FMAENERKSZ A, H%EA S HME,
B BA PR, HENE 4 K HE & 2 — 554 Trichopityaceae (WIEHIFIR &%) MBAF 1
FRAAR A BL Ginkgoaceae, ZFHE B LA B2 — 1L\ T T FE R AR Dt (Zhou, 2003;
Zhou and Sheng, 2003). FFLAER— A "HI4 (bitypic class)o

MRk, B & KRBy, FEBRER NI 7, HARA 8o SN —
ff FIRHE LG T HABR M A Y, BTURIMA M ERM A ELET ENE
o Mg EWENE Tk, HEBARRFHMN—EE, FmETHAE N0 a
o WA Ginkgo biloba iX—RFpRE B— DB ER, BAETHSRIPTEMFHEYX R
FIRIEF MO AR K BB, X 2FNEA S E AR EECEMEMER, fEILRE
Higkly, DAAE, BT 2EaEKeRGT . 8BS RN T, BN O8N
BORKT, EMEMIARIA 4 m, fITRAIRTE 3 000 AELL b, BHEEE A (2003) WHPEA
AR, EREAMEM (A6 MAZLKER, HIEHEATX—ME
ATRER I P ER . Hitk, SEBFHNRAERE, DIaIfENSFIEREIE, WA LR
LR HIR$P X 300 ~ 1 100 m 94, Bl WEFA: R B 2 0 2 BUAEIK B RE LB AR
¥, EFHIFE Cryptomeria (14SJRY), #2J8 Cunninghamia (T1-4 1)), ZRHWN&E Pseudola-
rix (BEFR . R RRIREH ), IR Torreya (9 RIMEINT), W EMIRE Nyssa (9 BRI, WFE
J& Liquidambar (8 (9) Y, 4Fp, tpE 27, IEARZEMKM 1 Fp, LE1H), KEFE Li-
sea (3 (5) MMM HHYE - BE=LEET RN ERSNA, SIWHRINEXREMH,
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P A IR

WAE P E R SCERCE B R RN ERTFIR, 7EBH) (BRIZE) o+, XX —RF
IANETIR R F R BLR A R, BORMEMNNIE, F. B, ZX WK “KEX
£” (Hu, 1980) ', WHE|EFAMMK, B0 2 H AR PR RS, FG RN
WA AL WS BFP IS, 18R K27 B 5 TR A AR AR A € K Peter Tredici 18 -1 SC# X 85 |
HRACEFAARAT AT T H 5, Bl WA RS (IMILIF Peter Tredici FA NiE{F) . FIH
1 DORAR A ) R A, 2 BB 8= WAL R SO P 2 fURBE a0 1L
BHRE TORMEHR, G5 EEAIHRIPARD RS LB SRR (IMEXERD),
I R EAIL B AL E4Ed R EEd, EREENE ., EEAPEMA
WX Z P 4 N ARRE L, ME LMK LEEDEE™ N “HRS7, Rt
TR Sequciodendron giganteum 4F#&% 7] §EA B iy & AP Fh B A

TRERT TR U 758 4 Cycadopsida, {H Boweniaceae, Stangeriaceae 1 Zamiaceae 3 >4 K
FIARFHE, PEBRAERFAR. HXHWIREPHUREE (Cyeas) 1 &, FEo4 TIHM
R R AT HBIX , 8 BRr A —WRED: HEER (EES AT EMTRES),
FZMRRER (FESG TS EEE), MMIRRIE (F 04 T 3R MY R H
Mfimng), tHAF 86 f, hEA 22~25F (K ZED 16 #), HABIFEBERART
“Epicycas” s (Wang, 1996, 2001; Delaubenfels and Adema, 1998), 3T 78k # e Yo [q],
KE2ERFMERRBEAMPR, REM. A (1981) fEILFIRE — &2 &0
THEBIE (Primocycas chinensis), HERIRFEP KA F o 5B T8E 081, N
MR R IE S T HES) T — &40, REME (1994) SUH—B KRBT SR8/ E T Bk
H:BRAE ( Cycadostrobilus paleozoicus ), UEH] 1 EAEIL X R AR B LA SN A
Ko i, SIS (Hu%s, 1999) MR A H ORI ERERMTH LA, #IR '
SRAHIYR T BRI T RE VALK . B K (1996) FFIATE A ACAEAb b X R H k2
YR AL, BAED AN PR, B TR IX A & A LR R RS %
R — EARN R E , AT — 5 kAR KRB R AP b Sk, BB FE f
BRI G BC R (05, 1979) IR MEE T Y F IR . IRERBR K
BUCHLBE /0 A B3 b, B FER (Wang, 2001) MBS, BARBUCHERR M KA
o H T T RO R S LA 5 0, H 3K [ Y g e X 2 e g o0 B b, X 18 TR R A B
DRI oK, Flet i s T AR SKTE® 3 MR MR, Hik, REK
VT DX AR 1 BB 2 B IR 2R 0 A U5 b

.M*ﬂﬂﬂ’]ﬁ:?ﬂ, WM E 6 B, REBHEERE (Araucariaceae), NFTHZFL (Ag-
athidaceae) , £#AF} (Sciadopityaceae) 3 B, REEMB N FHAPHER T, AEKRE,
BELHELHIM. 2. B3R E,

18} (Cupressaceae) 2 M =B BN KD LEBE ML BRA /KB, £ 18 ~
20 )@+, JbEAE RN 13 )8, MEEAH 11, K-SR 24, JLiRE S A R
34, REDAR 44, Bt RHE SRR, MoARAORW 4, W 8-4 (9,
14) B, HEBENZOANSEZ K, HAb KR (E. Laurasia), & 86 &g ‘
KRBT B . FEEH SRR — MR, HE 2 M HRER, | 2RNE (Cab-
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cedrus), WA, BAMBAEBEMZHERER. HH. 68, GE300 1 2F, HESHD
EBMBREE, B 7-38, RSTREFUEHERYIZE R LTI A H Heyderia
decurrens (Li, 1953) BAE—# (Gadk %5, 2000), #HMIFHARKIE ( Calocedrus) . K
I, FBMAET - LERE . B 1 BREEMNIE Fokienia, & 7-4 %, HAMUSr
ety . B, £E, EEREFEEN EEMNE PHEERRZ—, ERUL
FrEd, WL, ESHHER, NAELEMRME LT, EREHRE. SHEE
g0k (JAWTEL R Arata Momohara, 2005), 7EdbEME KA FitwAE LA HEB (Mclver
%, 1990; Mclver, 1992); XEH MM AICREHAIXBAEE N ENEETE, £6%O%E
B P F LG ) A T EER (JAHTE AT Arata Momohara, 2005).

8t (Taxodiaceae) BAUEMAA 9 (-10) J& 12 (-16) FrEy/NE, Hr AW EW 53
XEAERE/N, B 1B TR ERSN, RS MEILER, YRS (L, 1978),
WEA 4N, IR, 3E65(-6) B, BIKAZIE (Metasequoia ), 7KAAIE ( Glyptostroleus ), F2J@
(Cunninghamia), THIE (RISHIE) (Tuwania ). JEWTBRUATBAERRAE, B2 (Tuwania
Slousiana) BEBEHAEEAL . 2B ( Cunninghamia) WAL, & . WA 34, (HE 4t
LERGIB, 4K KIKEELTA, AiEHE “KEXR” (Hu, 1980) WIFRIE,
MU AR R E, BIRMBLR B RREFIFA, SRR T UB (M1, 1989),

BAKH (Glyprostrobus) RZRWWIEE — 40 ) A KA FHBEAY SR B AP (Florin, 1963),
HHE NN ETERR A T30 2250 F0 W07 PR FIAR 43 A AR AZ TR) A 28 8% (Liu %, 1983;
TR, 1995), B Gadek & (2000) MIEBEHEE N TFRRE AR, A RKRI
BTRE, #UGABRIEZEE I, MIEHI# T RE AN R B R R a3 3F
(Kusumi %, 2000), {HKFZJE. /KB, EPH2IERMIZIEN LR ZIEFEYIN,

KBRS E WA FIZH A (Chaney, 1951), TEZR I (5% 8 TC5E 35 V3 45 T 15
BRI A RE N K BIMER. KERIILELER (Sequoia), EFIE (Se-
quotadendorn) K FERFY]; EATAIRERKALE ML L5 % PIAZ B AL 26 8, AL
B AZBN R, “HAERPNEREATIETHM, FEZBHWR T —# xR
FUIIHREE (Kusumi 5, 2000), tb5h, MEWER R EE, ERMEARE BT H4KE
)z, HELILT AR ERERIEL, AR bR, HAHBFHLE, 92 7E
MRS < AL FIE BT R (M4 K 4 (Li %, 2003). HRHHISN BN Voluiaceae 11 £ 25 BE
W A — S B RRT T (Florin, 1963), R, 4284 ¥y & 1540 B al af 36 W 20 =
SHERETH (FAME, 199),

MAEATICRE (Florin, 1963), KIRBFAZIE . KB AT RIEFHL, BEY
A . KZEA 1 ERENEEL TS, MAZEAE 1 ZrSH 28, 1 fhEkf
TAEP AN X BB R E LT, 5 | MR MR R, LT AR, ERESS
AR BN R B RN A M KRG 4r B T e B D& 1L 3 s . A
BB EYA . A 4 B, REEHEBEEZIE (Crptomeria), & 2 %, 1 e
H, 1#EHA, ENmSILERHMNLIEZIR (Sequoia), EAIB ( Sequoiadendron), 1%
(ARE., PR ETE) METIEIE (Tavodium) FISLT RIEMIBRT B W1 Athrotaxis &
fE—RE, AFRE (Z84%F) A ELNMERS M OEEBREES R & KM
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b, BEFHIEARRAS UHEFREEAIMBA), SRET8BE LMK R BN,
HAEMARN A + AKX, Thi TS B m 215 A TE iR .

FABL (Pinaceae) EAMAMN AR, EMBMAKT LBIA T, I Kz KMKE
WIAWER A, DRBHBAERAER, FEMAIEW . MBHEY (Wifibariel)
AT REA IR TFALEEk, Hik, MBHERE T35 W RE T LAEER (28, 1999),
Florin (1963) JHEMAARLEIE TR, fEHH E 12~ 13 )& 200 ~ 220 Fb, KEHA 10 )8
95 Fh, JBik 5/6, WAL YE., HPH 3 NMFARE, HEENE (Pseudolarix), HBIZE
( Cathaya) FIHKEIAZIE ( Nothotsuga), 3 MIBEREH AR, RE AL, w2k
BREZBL, WEATRER ST 2 LR R, AP EREC KB 8K, RZm
E R B B EH B EMS LR R

WEE (Cathaya) WEBL, RUKKEEAZ, WE—IEIH—HENLA, fEHE |,
BT 2O, ARG RA AT, JooRAE B35 =00 n] B 4L K P T RtibF %
R, FEFEE (Eschweiler), ZARPE{ARNE (FI/RFHI ) Frp gt 2 a4 a
il (Ferguson, 1967; Florin, 1963), 7EFARBTRAZCT M FAWE, BRMAILE (Liu
and Basinger, 2000). W% —2LSMEAR U RENZKIHERZESFHBREFETHEE, Jt
EKifa b Al sk 2R e ], KoM EE Lttt , P EFEEWRZREEY S T A
T FIEEAIFR3E (Liu and Basinger, 2000). A2V HEREAEE M WAL (Laricoideae) 3%
B2 (Pseudotsuga) (9 BU3AE) M— DRI CEKIAP LR ER, R BT
LML EEDBERAAIR R E SRR, rEanaar, CIE¥fE,

KEGAZIE ( Nothotsuga) EEASCIE G, JEAH C. N. Page KRN, TR
IR (Tsuga) BT, ©ALER 53 A0 15 e W i 79 80 A9 o S it pkdr, R RE 566
Hesperopeuce FAXt R

SEMIB (Pseudolarix) FHEFFAWERE, TEMMATRILP M-S REMIX,
PEEAN, TEREWAR, mEMEHE, L2 (MKR4A, 1989), £K, EhifFL
X af W, HEgs N, s BRI Z0 . ZEPISFEE . K, W
W, WERI L H AL LA A B it i%Ef 1 (Fajon, 1990; Florin,
1963), MEIL A TERHEN, BT RERIE T L e, 55 =48 kRS IL Bk
AR (2, 1999), TEALERDEM I, ZEMEHBUG A AMIHAL T, mfE
MR B2 HAS— EARAE B S 028 — R OK IR IS (Farjon, 1990), [IERAZHIM, S8 dEA
WA 2R SRR 73T (Lepage and Basinger, 1995), 4A2JE . 8B HIK ALK EX 3
MERBRE LR AR, AN, T-4 83 ~5 ML (Keteleeria), W[ B HERFA . MHETH I
B B Iz T ERR, B HAMA I AIER, RHi R B eI £
A, BRI — B ARAE B FT A (Axelrod 1986, 1976; Miller, 1975; Florin, 1963).

TEEHN (Taxopsida) B, BT ML H (Podocarpales) FI =442 H (Cephalotaxales)
Z“Ho FEEE ZREF (Cephalotaxaceae), 12 1 J& ZR¥EJE 9 F. NEFQFEHAELE :
(Amentotazus) Wy 2 )8 12 7, FREHA 8 Fir, MEHARWR (14 8) M, 576
FIEPEA + ., ZREARE - MR H . EEittaa e, =S ke it 5
DT ERGEFHFR RN (Cheng 5, 2000) ZREZBRLEER B R, HHHKBEER,
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MR A SRR R; HE RS SRR BNELNTIKY 6 ~8 ATH, K
(43 S R AR S B AR R T Rl — @ M KR EL . B A, FETHER Phyllocla-
daceae, HFIETHRDHK, Ll RIFEREMEREILE (N. Luzon), BHABEE, AR
RS FHAERFE, AEFILAT, mE-5REEERI BRI 7 2= (A1

A2 H (Taxales) "UEH L4 8} (Taxaceae), #Fl, A LA 5B (AHEELELRE
Amentotaxus) , ERA 4 J&, MLk (KEMMFEELZEE) X181 Ff. HBERE
HHEE (Torreya) (9-1%153470), MBAHEEFE RO ATIE, BRRIERD 7 rg B
R 2, fEAL AR IR FEEMHZ S (Florin, 1963); 7EA R ICRELE
gttt (Li, 1995), H1FHSE =4 RA A DRSS W vk fE T, 1R SAEY 25 7F ABR
MIE% (Tiffiney, 1985), XHHP A THEE (Torreya), FREEE (Li %, 2001a) K41
FREFRERHIZEH ITS 1957 FE/D, BRKEMICEHEREY MR ETFR, H
i, BRACHER AR AT RE S AE AW A 3 5 TR AL )5 K R Rl B IR K RE

HIERIE (Amentotaxus) (7T-48)), TIAZHIE Pseudotaxus H AT A H AR, THH
DT RGENFERE (E/NEMEHERE, 2000; Cheng %, 2000), HE BRI AN
KFR B R IR BE S AL S BT, RIREMER B RINER (Torreya) MIH
EE, BUZRER T THER, BhMESEARE S (REEZEREHBE LB
(FSHEMBEE, 1997)), BARR—AFEAR, EHWEEA, MTA T, 7-
4 RIMBEAEAZ SN MERE R, b EdE T, 456X Rk BE AL, BIEZA TR
JEAEMREE = 20 BB W8 kAL BRAUR R ZUETE, RIBAHER — &2, Wt BRI R %
SR S — B EH KR, OUEBNBH LT RERA SN LB X R, FRES
(Li %, 2001b) W4y FRGFUFE L, AR /00 B 40 A2 I i T 80E Ry L R 4H
5 B, BYZBERAEEMNLGEMZH RS, Eerh FRFNFBRER., &2
THRELZRVRNEEAGHEE (Austrotaxus), Cheng % (2000) 47 F ARG FMRFHZ
AR GHZH, HHRAEGEZAE GZRAENRERE; 12 Bobrov % (2004) ITHIXT R
LLUKIR (Austrotaxus) WIFN T TE 52 MR N2 M4 G IR R WZRE Lt BRI 22 8HE
R R R EBGE, IR 2B M fF, JFHRAGMNER TASERFY
DABLZ B, WTHEREELL A2 B M RN E AT B ZIE S A AT 21 . (HEIR/ERE]
LA L e (N. Caledonia) FIREHT (Fiji) AJREZ L AKFHY KT I LR R
R, T RO TR 4% 20 SR 2 PG re K-V FERYIEDE

T KRB VUH S, BISKRRBES) (Gnetopsida), fEH 3 ARIH S, REH 2/3,
MEFFAR, HEES 28 (Welwitschiaceae) o 7 E MK EFL (Ephedraceae) JHJE, 8-
5A), HoamKRSHE - WZH KL, RUEMBEEATN I/, FH8-58, Hix
oA v AR AT I ZE LR RIRE R A S, FE 14 Fhrb AL 2 ¥ . SERRBERL (Gnetace-
ae) BIZH A, (HHSANLRGE R ARG, WEXHER, E%2 10
TEENE - HFIX, LIESRIEIX S KB 500 23 fdr, REHF 9, HbHH 6 ieh.

BZ, WU ESER, HEENRKTERES, RZ AR FHEIBE KA E &Y
ZHMRE . 4TS 17 B, AURHERR B 11 B, & 1117, FRBIHA 1 A0 B
FRA SRR, I EIE AR SRR AR A I RS,
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2 HTHEYSEENSSSSL
2.1 BFEMN\REEPHERENSH

TERAN VT TR\ RNRSE S (RIFES, 2002), 15 RIS 40 T A B8

H—H: A 249 MAGNOLIOSIDA, HEMFABAIET 2L, HIAZEHA AR
28} (Magnoliaceae), 5B HIEEEARIE (Manglietiastrum), ¥ ARIER ( Sinomanglietia ),
BIAHK 228 (Pardkmeria), B8 AKJE ( Woonyoungia), WIEAKIB ( Toongiodendron ), X4
REBEZAPV, HELNETRSR, B REHE, BANTAAILFR. BHRENAFK
#¥iBL (Annonaceae) X 1 )8, FEAJE ( Chieniodendron), iR RAKEEA .

% 4549 LAUROPSIDA, HEFFABTE 2 W4, BT HA#FL (Laurace-
ae), 1 /&, HIEMEKIE (Sinosassafras). S WA LA, BHHEL (Calycanthaceae), 2 &,
HIEH)E (Sinocalycanthus) FIS5HEIE ( Chimonanthus ), Ti#& B FBMEARTIA, &
W ZEARAR . g A k.

55 =44 #H(49 PIPEROPSIDA, T 2 N WAHEA T EFAE, SR8 WHm L e
Bl (Aristolochiaceae), 1 )&, H¥&FE (Saruma), ZHEMEIFEE, FEERKREESD
B@Eﬁ%ﬁ; AT AN P 15RL (Saururaceae), | BRI#EHE ( Gymnotheca), —AHIEF{L I ;

R EEARME. B (1995) WHBRBIE ( Gymnotheca) SBELE K RBUEL, FHE

fﬂ?’%] BAWHY; BRI T REFMREZYVIZERIA I E BB AN =A% E
(Saurus) HMIHBREE LR (Meng %, 2003). HMtixEIRTHEERSE =L IEEE R —F D
TE U R 58 o

SEVUN: £17749 CARYOPHYLLOPSIDA, 3 MM A 2 MENESHAEHEFER, A1
YT A R (Chenopodiaceae), 2 JRUR B MIRIERE (LMIKEE) J& Archiatriplex MEIHE
(Baolia), Ai1T#} (Caryophyllaceae) £ 2 ¥4 )8, BEHIE ( Pseudocerastium) FRT A,
S8R ( Psammosilene ) WA 2o 7 &5 R FUGE 7 7 [B] BT, B9 2R (Polygonaceae), 2
YA E, WEICER A B EIR Preroxygonum YR FHES B AT A MHAEERE (P
rapteropyrum ) , FENHVUNILA 6 M AJE

BHM: WS LILIOPSIDA, A 10 MEHH K 4 MWA, fEFTiBHESEM EFrth i
HAEATEHNNEL 2P (Convallariaceae) , 2 ¥i A&, FEME ( Heteropolygonaum ), [1FEAE
& (Speirantha), Wi VIREEFFFA, MEHWMARTELRWEHAR. Mm2E (Anber-
caceae) H | ¥ )&, WE X 28 (Diuranthera), Nz IR FBIHIL X K FFA BBF, X
MEZHE M 228 ( Chlorphylium) TiH: . WAG 78 B & W B AR 1 A 9 8 8k 5L FE Corsiaceae,
KIEWRER Carsiopsis HHEMFAE, LT ERMNIEANAT, S%B05% 2 BHR
BB FER] BT (Wu and Chen, 2004), 2%} (Orchidaceae) A 11 54 &, FLULPIAf i
R E G WHT R AR R E RN e B R . AME, ZEOOCE BT 3
HIRBLWA (Bromeliidae), & E7ERETIL X A mgHAL, HIERE A HEER, I
H—1THRFEER, BT AR (Acanthochlamydaceae) (8 # %, 1998; Kao and Kubitzki,
1998, Wu and Chen, 2004) st AiEEHFFL (Wu, 1988; Antonio Salatino, 2001), %HHFI
AR dEM, B R BIFTHLAE B KR A R FF# B EL Velloziaceae H2 H:
MEEH, RN FREFIRBIZR RS R S A SR B IR R R, TR sl
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P RPN (Beknke %5, 2000), i A H A AHE W% I, X— A HEF ARG
HIME— R R (A bracteata) WIFEAE, BRTERERSICGREMSEERBAEL
b R R, Ko AR KT R ol 882 @it Davis TBERHFITH (Davis %,
2002; PMILAIE G, 2003), BEULHI E M & B R B RIS = R VUG A Ml i
R, HAEETIL X S LR A AR g R R B A (BUEEEMERT) .

HEH—TMMNE RN T ERWSME LR WA (Zingiberidae), WIBETE .58
AR B AR (Musaceae) 1, FF7ES — ANl REW 2 M KRR IR LT & 8 ( Musel-
la), WAEF (Zingberaceae) T 1 ~2 MFA B, HEFMNRIEHERAEDN (Poidae)
HFARAFL (Gramineae) B 10 M EFEAES, A 7 MNE FATEF (Bambusoideae), iX
—He B 7/10 FCEEVEIAAT R L BE R AE R B — b K b i, BRI A &4
MHEAA—FE, BIERERT R0, S8 =S 24P I8— Bz & KRG (B
EAVEKRE S FHEEFEMRE MO KRR . KIgST) e B, BRiv=zsh, 1l
BAH L EES MR

£ “EHXW M eudicots” 1, AILAETSCE BIRATEH AN M, BEHE 4 Ranuncu-
lopsidao BT AAF AN D BRI, OEIEKRESHAER Ladizabalaceae, K
HA 2 MEA AR, BRER Sinofranchetia & — L AL TR, (HAIZT 7-4 B
PR BRI EEFR Sargentodoxaceae, FIEE = WA NAMEN (B TAK2LHN) HEELHE
KR, M AKBIE Archakebia W& ZF NS GG, TTRETE IR TR 216 KD
s S KBRS, TE R 454G AL X Lardizabaleae MRS R0 20k, BREMNH, 76
EHH (Ranunculaceae), 3L 4J8, HPERBEBRMHEE (Kingdonia) IREERIEA WIBCIRM Bk
HIEH B, WARERENIR Anemoclema BXE FSEILIE Metanemone BREE ))& ] +h ]2 R,
AT A HIEAGERER s A AR B R B R Urophysa o ZIEAM M BFL (Circaeast-
eraceae) e —HREL, DL RS RSMNE R EE A, WA PR E DRI X R A
K, AHEFEA . Oxelman and Lidén (1995) 43 T RGFBHo5 £ WIZAH R kA A w21
J& (Kingdonia) JNIHEREE, [FJE—Fl. RER ZFHHEHRIFRE =405 & kR F U4
X, mEEREA MK EA SRR R LA B4 258 (Wu and Chen, 2004),

BV (Papaveridae) "I EESEFRL (Papaveraceae) LA — 1A BIKEIR ( Eome-
con), BEAERHPAL FRIFMGAOIE, HEBREMIEMERDAH (Sanguinaria) H R
ST R0 8 F XS I o

HEM: SN HAMAMELIDOPSIDA, &2 RHEALF “WFH" MK, E24e
ZMPENR T T, TN P g K SRR R AR - B =200 el TIREwE &
oy, ERH S NERHER A RIP EA L, Hdais 4 N ERERRERA, BT
MAEATINRI M B ) K& L FMB . HpEBRE (Forunearia) MILIEMIE ( Sinowil-
sonia) WIPHRRIBAEAL LS 2 P A ER RN A . ERNPIER B XER
%Y) (Endress, 1989), LM HE% (Li %, 199a,b) 2 TREGESMR BRI F; LR
J& (Fortunearia) [WZANEIMG (EREEMR) MFHERILIBLE—5 LT ARSI EW
J& (Sinowilsonia) WI[E]H &M K B 76 BF 73 4 (1) Molinadendron H. R 4H SR B¥, 2 X} 7] B 43
s AWM IRERIE G RED), WIAKREEER . XRW4GBRBMLEWES ELR MR
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B, RATaE#RR t 2k - B LR ERVRFNGH . FH8JRENFRAM T
FERKM Zwishenmitteln BTt (Gregor, 1978) FIfE B A LHH¥IA LB (XB%L, 1984),
W e T LR EIJLMRRM X, thFKNMZmmRY (KEEMBELR,
1999), A RYBIRZAIE (Shaniodendron), {XFRFARHILARIEAK H ILALE, HEKRA
RUBIHIT A (Wu and Chen, 2004), fLATESE =L FHHEE LK LEFICE BBHE,
1992); [RIAL3E45A 1) Fothergilla XA, EXM KR, LisE (1997) # DNA 534k A [H
PUE43 A1 ) Parrotia < RECHT, FEP A T EBHER . ML, T8 h bS5 — 3 t
RUJE Parrotiopsis #HIT, “HBMMIEM R R BEF FREFWIERI XHF (L%, 199a,
b)o LB Exbucklandia BN 7-1845340, LIRMERA, HALAAE L. BETE.
w36 B AR D XD R 2 35 for FO SR B BT SR A B 81 % (Smiley, 1985; Lakhanpal, 1958) fl=
B (PE . B I T-1 RMERE (Alingia) WAEEZEAELCAMHERLA BN
(Zhou %%, 2001); PMELmRALAHS, EHAELHAHLA B (Fris and Crane,
1989; Zhou %, 2001), JFHAEBRWAIILEA L) KMEZM M X; EILEREERK
b 8 . MAWILHEPEERZS LG Z2RARE L ZRNERAP L, MZEE
“TEAEFE (amentiflorae)” HFN/NE (BNERTEE L) MHEKREL Betulaceae FIEBER}
Juglandaceae T8 A — NP EFFEIE . BEARIHERE TR (Ostryopsis) L 28, 4376 T )P4
mAEAIEE NG, KT TN Y (BRZh, 1999); W0+ RAEFWIER LEiX
BEACRW M, HEARPAATIE (RE=2) WEKAKE (Ostrya) REHEYE
(Carpinus) 4332 (clade) HOMIHZREE (Chen %, 1999), B JEHRTJE H A Kb Aic%,
{H Manchester and Chen (1998) ALEAFHCBIMN o Frih & 8L 1 [z J@ e MU —Fi ik A 8
Cranea; HMP]DAHENIFEHR IR AT B 250 28BS, PIRBEE MR =4 b i
LR MR SE (Wu and Chen, 2004), SBERIHHENIE ( Cyclocarya) B EYEA HH
BRI, RAEFHRE P IELZBE R FE N EHEBE X FR (Manos and Stone, 2001),
Al R T E, EHHAERME I, BAFTHE (Machenster, 1999), WJHEH]
PR R A ORISR H LR R AT

ZTFHEN\NRGET BRI —KI, 1B “HERFHE" B8 THE A\ NEHEN Ros-
opsida, HARHUA A AR HARRHE, K¥0 R i ERE D HRTFEITHER,
oAk ROk 53 A o E R A R SRR LR, BEARF) Davidiaceae AT FAR I Y
i@ (1 F, Davidia involucrata, 175FP D . involucrate var. vilmoriniana ) , [RIBtH R 1Y
AR BT 6 KA WAL E) & Bt HZ b (Steven %, 1999), B R A2 U5 1
AR T RE R B A RBE AT X &R

HAMBEEDNZ —, KMERMEREVFMHF (Eucommiaceae) ) fif
( Eucommia ulmoides), B HFMEL, (HEEHBRDIE FEDFH 228 (Guo, 2000); HIEFRH
ERHMER RMAE R, AR AR TEREFILE, EPHe g mFibkeR; B
2% (Guo, 2000) WHFEXIFZFH R REBEFHEE, WHHEZELY RBIILER, H kR
Wit TR B0 3E . BURRL R (PR BLERIA T AR, FRAIR T E N KACE AL
BFEH Comidae, ZWH T, KEH 80%MPERE, HIhAZHEHE - EFE LG
fefn, PRTJBBRHTZ =, XWARBEREEILREMER, EA R SRR —
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BE, EEBICPEKR R E Y EERSA N RREAR GRER, HREER, B
B, kR 2=,
2.2 PEREHTHEHYSHNSFR AL

PA A A BD 15 RS BHERR TH 5 MABT R A\ RGE T IERE T i,
T ENASHITSRAIBRZ D (RHRAD) RarHr.

Mit 239 A IE Y, HTEE R (Gesneriaceae) % 27 MR (FIRF I E B,
2004) (f235 2004 4E3738 2 V@) Wi, REHP WA ESE Chirie W TLEE, it
i b ERP X RPN —KRHE, H4IERMEBAMER . EHr AR )R i REA =
it H—m, WBTFOMEE, WEERRERIHRR E—0h ", EXLUREFEEKR
(Klugieae) HliERM, FEEEALUEE - DX MAMEAL DL (FRTF, 199),
B—REHN AR BOE LR KB, BT R AR TR SO R, BRAE IS W4
(Lamiidae) HH)— KiEAL LXK ZH (Scrophulariales) MIRET 82—, ENEARIFRET
IR AR S P BRI 8 X — L [ 45 AE . L 2Bl (Scrophulariaceae) JGEE & M iX B/ H B HEM,
TIAREAB N K SEHEAA R E R 2 E17E 85 25 WA 4l 45 10T i SR — Xof aff, 9 AH % Y 284
T, (BRERAZSPER T EEHRIAE, T E &R & AN N ORI A
JBo RELEREME -2 _OKMERBWER, ZILHEERN, RTRENEM, 8
T E P E AR R PR R, FHEHTRm B O KA gk OCHAER., B, #
MM, REERESHENER., B TFX - MAKETAE, B, & EEMf
B BRIV Sk, MO KE X RFR XMRA R, HINAHRERABER KK
VER]LATE R o B 2 28 Dok R BN A SR =5 R B T T T 4R O B[] i X 2k
M IIBR, & BUSRER/MERIL, RHE TRA LR, X —JdRTREs
AEM X AR IEA, XREAFEZWEER, 82, RWHFREEX AR5
Atz — KRBUZ R £ 2R UG BRI RINT AR R, fEA KA T PR
SHEEREF BRSPS Z . Rl TS &R Bounea, WRILEEE Th-
amnocharis It E 8 Tengia S RIGER AP AWI LI, Tiffney (1985) 8B HEEH
AR A Hh A BRAKAT [9] 1 2E 4 8 SR PU VL R AR A REM W B =LmYX R, H
I, XERBFAN T AR R 4R TS — AW RE (Takhtajan, 1969) sidb A HEMIEE (Wolfe,
1975) SRALHHE WY X & (Kubitzki and Krutzsch, 1996) FRHIR A 095 B o i A1 0T
PR R, FyldhE, JTEARMEE .G, M3l 1724 B ) — i
—X SR ETRERN S,

BoKBHES R (Compositae), JB T WA (Asteridae) IR RIIHK., ERTEENZ
20 PR A I8 AR Y BUEVF 245 T KK (JLIH & Cynarieae, Cichorieae Fl Senecioneae), fH 4<%}
AR R LR R T B (Mutisieae) A BIFEA R BIAEILFR A IS 2EBR )8 Myripnois
FEA TR ] EAL F B GGOL BV 4 KB (Nouelia ), &2 =18 s R A h IR M &V
L, PR rEA )RR, &A%, M AR TEGRERF G ZER, WEEHE a8
Ao IS R 25 (2002) HUE THIE AR BRI G AR 6 5K, Rl RRE Rl BB £
At B R E s ARATRERE i PSR A LUS FE ST — W R BT MU BN . R A %
A e (AT, 1993; RAE4ES, 2003), (HJRMGKHE RE T, HEERE
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BRI R KA R . TRER] EARR TR AN FEMMKRE TR, HIEedn
G hiakiss FHEHEERER, EidIEN, BEMREIGERM Davis TBREHITY
B (Davis 5§, 2002),
FTEREN Z B R (Labiatae ) ( = Lamiaceae), FERBFAIL 2 E, WA RRE
( Cardioteucris) B.3kJ& ( Caryopteris) WI—MIMR, EIR Wagstaff % (1998) 7+ F RGu¢f
FEHEWIKIR (Caryopteris) A EIAL (Teucrioideae) HIE G, HiZWEHME TEERE {
M b, (BB, 1, SRR LEHRE, MR ARY, RIMAGGERLE ’
JH (Lamiales) FIZEJEBLEFTTEN SHER H Verbenales B AR AT fEH TR —EF, A5 |
HHH, RRFENDEREH P A ELRERZRNAR, REREMSE R KO &ZTR
(Teucrioideae) A V1T K BRI, AREMT W, W. Smith MIFRIF X E, 5% Cantino (1992)
5 Xk, ot aRBEYIFAKR (Caryopteris), MR T BAF H KRR i
TEARHHIE A R T Teucrioideae B9 525 6B ( Kinostemon ), AH4B (I B 2 AL (Aj-
ugoideae) 1 RIEIEIE (Holocheila) VAR PIREREFH TR (Plectranthoideae) K17
P2 BKIE ( Heterolamium ) . Prasioideae B2 {E)8 ( Bostrychanthera) LA K 83216 W #}¥) M
—RFREZILE (Wenchengia) FHRERE, X—FH—HEHBIER 2 & il i
SAERMERITGG, METEN TREEShMENER, ARTILEEMERESL (Wu
and Li, 1982),
TR} Cruciferae ( = Brassicaceae), FEVEMTEAREA 11 NME. ZEHEILERAGE
FEMEF, RHEZHWE, ULNAREEMP XA T XKEHAREENER, £
HE - SR REBXAEISXEAEE 2 FERFF AR (Hegde, 1976); 27— UUH
e X 3R AL G KR R A BB AR R B 1E T R e IR R R T L DX o 1L R )
ER, KEBZIEH AR, HD 2004 Fi0 A FHEEPFIE Shangrilaia B.7Y J& 5 & B
(Al-Shehbaz %, 2004), X418 HH v kb, v of b B 5 R 2 01 o L s JRL T3 2 1R I — /i
KA G, REARMAR - EIE (MILATEL (Capparaceae) &5 M ALEL), fE
FZ ST, WTRER IR T AR LA E B IR A KO X, ZREPIILSFIE ( Yins-
hania) WEREFH—ANTERMN 7-4 8 (B EPHE) WPAESEAKER, BIbTXEH
S AR AT, Wi LARVLLAR SRS LA R - fb et o
SHNE, HRBEERERE, BRSO E e RS KK MR R
IR (Umbelliferae), X264 8 FERE CEBORHRA), HrpBREBA W ERGH
&, IR RIS LR, A9 KA 14 R REA PR K AR, ZBMIRE
TEW £ ARl E RSB, RS 11 BREA 28, BEERSGEL. KRABA 10
&, kK, BAEGR,
HPEFL (Rosaceae) RFEMARMLFTZ—, EILEN RARIEEHKE . BFH
BEAZ, PEIFAFERA 7E, HHPEAMHBENEEERA—, AR, X 7/E8BL&EE
K =EAWAR, EPEARIE. N, B, 2K, sE&E. BRUX O RR (82
Bjg) REXBHB. LERBARREERETAT, ETHLHE TR (Spiraeoideae) Fil
B AL (Rosoideae) MIACREN X OTLAZE 14 B (K WAr4) P2 R R ARE MR X,
HERFHb UL QA 7R 35 R X — B B L EA AT RE AR A A4, W HARELR
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A BRBEE Bl ET, XARE TRXEETAR,

B 6 M ESA BIEA — X3 (Scophulariaceae), EREXZHMET, ©W
ik, FaE#HESR, “HE, HPRAXE (THaenophora ) HMITRIL=WEFIE |, ARt
AIHbEEE (Rehmannia) FE, —HERARSE ERHILEET LR BIREEZH ., AR
(Xizangia) WHEMOETTLAPG S R45 ., #URBIHEE RO HARXIF, WalsgErra .

HSANPEEAE B S ER (Asclepiadaceae), X 5 J8FANAE BB i fx)
(BIELIET KEH), K4 @afRns), Hdlpmbs1 g,

EHE SATEFABIEA AR LB (Magnoliaceae) FIEFFLSIF} (Melastomataceae), A
2RLET, FHARETEA THYX R P SAREENNE, XEAABETEBA
180 LR ZREE D ATTR, BRPET KE#AHY X P B am—Fm, AKX,
T, EEMNEWERXERAHEY, HERMEENFEESHENARX REHTN, HfS
TR S AP hA B N FE R KEER (Syrophyton), X—HARIBNT i FTHEAME,
WM RACIE (Barthea) WIIHBIERAR . Fh . X B AKRAR B2k 0T HHE
AR B, HANARREAWMEEMARKRN T,

SHAER A RO TE T P X A 2Tl (Boraginaceae) A 4 NP EFH B, %A
RERAESE — Rty KB LR IR Ty Jb KB Fidy B KRG AR 38, ZEsbrp i Rhig s 7
Hft, EZ RN LY (RIS, 2003), fEX 4 NMET, FRiIEHEE (Sino-
Johnstonia) FILREJE ( Omphalotrigonotis) #RAL THIRIGHINIE . JERFE ( Thyrocarpus )
BRI, AIRERT 7-4 8, BHAKE S, BTHEA.

MR (Rosidae) MIRIEFIPEH-FRL (Saxifragaceae s. str.) KFH, HFHH 4
REWREAITER, ENRIIARIEEINE (EBE) MdRKEE R EA R .
XHEIERZBHER, Hh kM T8 (Asilboides) 1XFZBHFIEHE Astilbeae fJE IGHKHY
i ARk Fd R MR R R 4 WAL (Spiracoideae) HIKM-THBRE (Arancus) FR—
XA R o AR B)E (Mukdenia) FVAREEIE (Oresitrophe) WIRRFIBHOZAEM K, —ER
JCHITEBHMHE (ARVSS0E), — R RIRATILB T, ERR R P 8RR R,
BJE—BAELKM B (Saniculophyllum) , W& & BLH 434 FRTETE AR B AR PG L

TERT R KSR, ERALS, BAE 4568 M0A LB TR (Sapindaceae),
ERZHEHN (Rutidae) WEBETZ—, B ARZ s, HERE, REFE 485 34 2
B, 5B (Koelrewteria) % 4 #p, REREMBIKFRARIEZ —, WL, EK., £,
KRG, WRSEEE, WERREEMITA RS, MBERT . X — w26k
RUPEF T RERTE R AP HD sk rh AL RBEERES I8 25, FEX S FEEAR LRI Degeneni-
aceae EHFFIE, HR P LT BRBAXENTL, ETRBFEHSUER)E (Xantho-
ceras) MBLTWNG. H . FHEN, BTAREILM i, RIEMIE (Eurycorymbus) BRTES 7
AT AR RO B 2R D, %38 (Handeliodendron) HIRPR T . A K E2HA
HARRMBRRENRAE - 2F =2/ KW . W EKT 882 T

ERNSE3INPEHEBEABATA 6 1, BPILZEEl (Theaceae), FimF} ( Araliaceae) ,
LHARL (Styraceae), AR} (Caprifoliaceae), PHHE} (Rubiaceae) FIEFKRL (Acanthace-
ae)o BT ANITHEWT :
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INZ5F} (Theaceae) YERNFAEF W (Dillenidae) RIET, BELRW, LHEPEF
EEE B AR BEEHMNRG . ZRR T X WEIR (Camellia) £ E AV IGLIY
X R, 1EARR (Tucheria) VENEBERAM 6 (20) FREIAH AIFALREKR
(Pyrenaria) 4t (HttRERIR KRR, 1995), ZEWFWRLEA HIE T ALK IR (Schima) b
¥17 J&  (Apterosperma) A7 T M. ME)E K & WA (Ternstroemioideae) 3% J& B 7 F1
(Ternstroemiaceae) (Prince and Parks, 2001), WA MM AJE ( Euryodendron), Wi #RjEH
R, ARSI |

TUAHER WA (Comidac) HIRLG, SR REMIEHBT B, AL 1) ?
R EH ZBRIELE W, 4T REF IR SRR 8OE 0 R O LR 1k i
(M . KEEERFHESN) (Wen, 2001), ¥4 3 HARURS, S E (Sinopanax) H
B IXFEA, B B FH AT 4 () Oreopanax H W IHIREE (Wen %, 2001), BUAHE =
LR REt, WIMZ)8 (Hunaniopanax) BA NFEKIFAPIMZE (Pentapanax), {H
W ARG, AR A . WK (Terrapanax) WIEBAVILE . WALH), BHA %k
MBI — 01 . BOESCEM IS F M FIEdE 5L T Metapanax — & (Wen and Frodin,
2001), ZEE AT RN A Z B H Metapanax delavayi ( = Nothopanax delavayi BY, Pseudopanax
delavayi) 1AL, S WO P LARGBEIALER M A8 M. davidii 2 FRIRR, T R AEST
fio WEER ., U MBE M HHIKSBIE (Macropanax) N Metapanax J& H) 3T A8
(HHERHE) (Wen 55, 2001), I, Metapanax PTBESETE P pg M AR X M K5 B i #HL e
RESHb R 3T B HER A 80

HEAM (Styraceae) ZEFEDMTAHRW, SMEMNMNMHT ER. 28 28, EKE
A 1R, mHS 3 ARAR, WA 2 MR, FHERE (Sinojackia) K 2 (4) #, 1
KIT# RN, KELEBHE (Changiostyrax) B IX (MPEAL) WAL T b 16
B B P FEER A () 20 A X Z ), X R AN IR, FEP B8 (Melliodendron) HBLT A
UKL . Wem, S WAH RSN (REA) MRIERSZ—. 14, ARTH
T2RE 1A, T-3RUE3 A, 7-4RE 14, M1 AN9IRA L N 14ST R, R 1BHE
MERA . ZERERMA BRI EHDRLR, PR TILE, PEE
KRR WMAINELL ( Rehderodendron) , #3814 E ( Halesia) 25 1E55 = 400w 4 B0 AL RK N 3t
iR (Tralau, 1965; Mai, 1983, Manchester, 1999), Fritsch % (2001) 41 RS-0
RAEBEM R IEIR (Halesia) [FACEMEREEIE (Halesia) A RHER, MR SIE
J& (Halesia) S5RWSrAi KJNLL ( Rehderodendron) #bF—4 ¥ b, HiW] — & WA & Al
AL s EATR RIS =2 b P i RO or s & B R b 45 I8 199 A 5 B AR AS
ML RQEBIIIMA, HIE (199) AR REEAS % BHIB N A 5 Y5
%o Fritsch (1996, 2001) fEX}% 0.7 @ 0S50 B A 5>+ R 50 2E BT O UE 38 32 #5108 iy
IR, JE—2P Fritsch % (2001) 4rFiE4a48 IR AROE KR, SH b AE 3
FMPBMEB OB, YRZERMERMEFESIUEN, Wik, REREW 3 MG
&, VIR RS AR AR AR G o

PBAH (Caprifoliaceae) 12 NHAYE, Bi-&FIEJR ( Hepracodium) FIESCIE ( Kolk-
witzia), BIERBATHER (B, 45 (55), BEERETHEMER, 2 FERAY
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£ TFHB (Heptacodium) &= RKF B (Lycesteria), 2% J& (Lonicera), EEARE (Sm-
phoricarpos) F4E THEJB ( Triosteum ) 73 XHIHAIKEE (Pyck and Smets, 2000); %J& 411
SAEAE (2n = 28) (ER AR B MR, thE I LA — R Heptacodieae (Zhang %,
2002), TiRUEAE (Dipelia) BARUE AL ALY, HIELAREARM) T B L IX AT
BB MRS, R A G, XX R MR S, A 9 R, 9-1 LI 8 (9) UK
R, th—HEG 148, 14S] B 14SH RS 1k, W7EVKII LG e /e it 8 -1 AU LAY
KiGjg, BRIEARAE (Linnaea).

PHELRLR ARG N E )RR, ERERR BB Tt AR R A & R A
( Emmenopterys) FMZEERIGIE (Dunnia) WANE, VIOETHRAM—%E, DEEH 3
PRIESA B, B AIB ( Guihaiothamnus), T 968 ( Traillicedoxa) FH#HEARIE ( Tsiang-
i), EITHAKE . ST RN A A EE 3 MR, RAX—KFHETE
RIS o

BHAFl (Acanthaceae) RJBIEMNHE X SR E HIFFALT EMER AR, AT REE40
SRR KIR (Stroliantheae) FIBHKRER (Justicieae), #A NJE/NMNEFFHEEN 2B RS, AF
B A G BRYE 1 A, EVEKEURIE (Kudoacanthus), E¥IRHER, =% =RIJ&Hp
ARk IS (Parachampionella), Ti—TEMIR ( Paraguizdaffia) WIFEAE %20 1 IR o !

T2 AP EEEEMFLA Adoxaceae, Calycanthaceae, Campanulaceae, Caryophyllaceae,
Chenopodiaceae, Convallariaceae, Crassulaceae, Euphorbiaceae, Gentianaceae, Lardizabalaceae,
Papilionaceae, Polygonaceae, Rutaceae, Solanaceae, Zingiberaceae (1 (-2) J&), 3t 15 %, &
B £ M, B H B Calycanthaceae, Caryophyllaceae, Chenopodiaceae, Convallariaceae,
Lardizabalaceae, Polygonaceae, Zingiberaceae % 7 £, CEH TR HIHN . T HNH T,
A BEMRINISS, WA 8 FHEEMNE eI T .

KB} (Eupharbiaceae) YEXH#E 4 (Malvidae) FEFPRIAL . 0o B2 B /L B9 — A>T
W, FESA TR ERE, PR ZEEIUSHEKT, AR (Archileptopus)
M FERWAL (Phyllanthoideae) HHEIFURINE EARIE (Leptopus) BRI, RB) WA KE
YA, MR (Speranshia) WIRHIL, Y (FXURA) # MLm= %45
b, METTRER AR,

HKRERP)FKF (Crassulaceae), EEHEKIN (Rosidae) H, 7ERMHFHIER LR
(Penthoraceae) ZJ&, FFRH-FRME HZEAE T WREA . 76 i 204 R I L X & 401k
fLE#E (Kungia) FEEM R KB (Ohbaea), WiE A, JEHHBR, LIEGEETHMII
J&, WAEIX 534 o

ZHEN (Rutidae) FEEL (Papilionaceae) AR FHE AR, 16 4 KRR H—,
BEPREMFAEIFARE, (CE 2 M EERE, HEETER PR EN R,
FlEARET, B-rmWiEFET-2, 7-3, 7-4, 13-1, 13-2, 14SH, 14S] %R
FEAEADERA R (REERRAR) RS R RRTEREEE N M UE RIDRM e L EiF
MR R RER (Sophoreae) WA BRELJE ( Salweenia ), TR 7T HEth 2 oty H g 5%
T ORMIBSy, ANTE R AR TF 8 2R ARORIED BE W FR 18] 7 2 AT 1Y) ( Calpumnia) BEFD B A R 4% X
F, RABEEIL R, MRS R Rl thie SEHHEE SR
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WA 25 HF R (Rutaceae) H1, A 2 M EEHR, RV E (R=FH) R ;
( Psilopeganum) LSRN FHer, Jbik =ik, BRETFARURHBET. 5 1 RNV HHEE
F (Citroideae) WA R, RIBUR (Poncirus), 1 B #i FHEm 20RIL, 75—k AHia
FUBERA RN ERERZH, HRERIILMERWHEIAEESE, =FLEHN
Rutidae iX— K X JoBERAE AR VHEY TR IEA L

EHAEEHM RN TILESE TN (Comidae), 3K H (Vibumales) AL RS E KK
tEAERE (Adoxaceae), UIHHIISYFRAFEMIRRM LB Z LB HRE KB (Sambucus)
MRS (X|44%, 20005 Eriksson and Donoghue, 1997); FLARIEFHE Sk R g4~ H R
B, FE— A RIS A X AR, A EHEZS TR AR e A + ke
R T HAGIEIR (Adoxa) WFi—AFp, FTEZEFHH L EEFHRBCEHEANS 1 SRR,
RPPURRAEIR ( Tetradoxa) FVAEFEIEIR (Sinadoxa). MITTEHHG T ARHZI T4 W #4711 X
WIS A%, TiAEAE (Adoxa moschatellina) FUE— NEEVK G IBEFRAL X 28 bk 53 76 IX
Y R KAHB X — MK R GRIOAERIES, 1999), T #EMARE R E’
FEBEWILXX R T+ FMERMESILE A, BRI ILX BRI,

YER 3N Asteridae IS BHKHEBEH  (Campanulales) B4 8EF} (Campanulaceae) B
14S) BRI A RIEREHEE  ( Platycodon ), F 14SH RIKIANBIIEIE (Leptocodon) iX 2 MR AR
AR RIS (BHEDT, 1999), ARHERBEWANEZIE (Echinocodon) FIFIBHIEIR
(Homocodon ), WA, (N TRISHIBMRE LM, 58 A B KA T =/ 5
JE O S BT, NP ES) , HAULEMMK S — REARETREE X R,

B M BIRE AN (Laniidae) , fEMCIEAH ARBEH (Oleales) 1 ALY &5 2 K LR
B (Gentianaceae) HFWAHMANHEIFAIE, MM EIE (Latouchea), ERIFHIE, M
AWRIEBErL G R, RSB R, MEIER (Lomatogoniopsis) W) i8R 2 B = IR
BERG e, B— AR

YERAEFB M BRI X 2 HE AT H  (Solanales) , AiRHE— /NI B 7E5 R L
MR ET . BEEFHMET, REBBEEE, R E A A
£J8 (Lu and Zhang, 1986), HA'KETE (Atopanthe) LW T4, RrhHE DH LS
HEIWEST R (Anisodus ), ARV — MU 150 7 (B %58 (Scopolia) 2B R IB143 1LY
i, B—PWHE AR, W —NRETHSREEE (Prewalskia ) I HIHITFF R E
RIRKET (Avopanthe), \WHFEJB (Anisodus), TEHEE5/E (Scopolia), MR (Awro-
pa), BB (Mandragora) FHKBEN P ML AR (Hoare and Knapp, 1997; Tu %,
2005), JGRENE i M i L2 E T R IR RS IS B R s R AL S Y

BB NALE 1 NP ESE B JE WA Acanthochlamydaceae, Aceraceae, Actinidiaceae,
Annonaceae, Anthericaceae, Apocynaceae, Aristolochiaceae, Betulaceae, Celastraceae, Corsiace-
ae, Cucurbitaceae, Davidiaceae, Diapensiaceae, Eucommiaceae, Flacourtiaceae, Hydrocotylaceae,
Juglandaceae, Lauraceae, Monotropaceae, Musaceae, Nyssaceae, Olacaceae, Opiliaceae, Papaver-
aceae, Podostemaceae, Primulaceae, Saururaceae, Sauvagesiaceae, Tapisciaceae, Ulmaceae, Viti-
caceae, Zygophyllaceae %5 1t 30 £}, H ' Acanthochlamydaceae, Annonaceae, Anthericaceae,

Aristolochiaceae, Betulaceae, Corsiaceae, Juglandaceae, Lauraceae, Musaceae, Papaveraceae,
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Saururaceae 25 11 B> BIFEHA LARE AP RFISL, A4 TN 19 MR RIE Ko

YHHEIE AR TN (Dillenidae) 7 ¥ AP (Sauvagesiaceae) HHIIEKIE ( Sinia),
X ARE B, AT RS, EmE-EHYERERREN,
L. Diels K%, EL 5/ EM— AR g 240 3 80k, #EAH (Flacourtiales) #4118
AE} (Flacourtiaceae) , A iZBHIWIFE 2RI ARE I A)E ( Poliothyrsis ), 534 FHEKR R
(PR AL, RSP AR E R, HSMEMLEANE (Corn-
erea) (ZHIE, T~4 B AG) . BETKIB (Toa) (MR, 1 EEPTZEAEEERN, 1
TEHT L e i g el i B ), ARZ R R GG R . AE#TAH  (Cucurbitales) LA B /hilh
WA (Zanonioideae), + U EEE (Bolbostemma) X—A~"Hg, B A | #orfi T4t (&
g ), R R AR LB RIS 1 FRINAE 25 e s SR I TR el A [ T L B
W — e A BHIE, & SV TRLI B WAE, 5T —Fairthidntedb t A 82 1R
AR AT, B 28 WA Malvidae AR H  (Urticales) 1, #iF} (Ulmaceae) AbF IR EH1H7
B, BEAZ, WA 14 PERERE, IEEIE (Perocelts), ERMNEN TER AT
Brzla], i FRedt AR EBEER) KA KERAS, ERILE, t2a¥ - 2% 4Lk
B Fia B . AN Encidae BEGRHEFEERL Actinidiaceae, 4B 22— PR EFFAFE, 2
B A — A L& ( Clematoclethra ), “EAX=He T (DU 25 J& BB A9 1L X, AR OL 2 AF,
BRI M 4 DT (Tang and Xiang, 1989), ULHHIERTE MUK EH .
R IR A K &b =8 (Monotropaceae) o HH WV BALIE ( Eremotropa) — "0 T =&
bR, HiEAMe/hNE. REAANBERBIHFAT X AaEE, B¥EEREKS2E
( Cheilotheca) #RVAT) SLEMB/K & 22J8 ( Monotropastrum ), T X — WAE T E R# 2 8 4
i, SR AN RHE AL B V0 IRA A D R RUR (A A AR, X REEEHREEN, A
R E AL SR SR BN B Ll A A B B, A MR (Diapensiaceae) A — A~ EEFA M
PREHUA MR (Bernewria) HBL TP E#MBNILXEE. XE—HFER, S50t
K& (Diplarche) X — _RUAHITFHE - S HHMEX, KAZHNAFR BN X, 754
WA R e f i JZ R BF AR (Primulaceae) HWRAE SR (Androsace) JB— b, R
[ 7 ) R AR AL 22 v i R P S bG8 ( Pomatosace) X —ASHTHEAJE o

BT #%P4 .49 (Rosidae), HRKBHARHERHE, @B LN EER (Po-
dostemaceae) HH 1 /8, N#JE ( Terniopsis) TEMEE AR EHMR FHE LA, B
BANKBEFF AL, BBWIB A Dalellia J&, SN, F 2050003 E i
SERIENAE . A 5 i ) FH 3% (4 1 s 8

EZF W (Rutidae) PYERHPE B LB TFHMEHEY, 54 HmH
(Staphyleaceae) ¥4 HIBIHUAAL (Tapisciaceae) A 28, | NMETEHMERH, B 14E
WL, BE3 R, BRI (Tapiscia) BAAFENAMGEE 1 (22) #, 4 TFEILL
M, P DLACMERH TR HIX, AL, B ERSHARS T, Hbaf TR
THEE M London Clay H, BIEHH, A 5 AR, gk Bt i Em b, REWL
AR A (A2, 2000). KEEMN (A% - )EL -LELET S, [T 40
(Aceraceae), 7EMAM 2(3) &, RENA 1 F56)8, ©R2EEWE (Dipteronia), %
JBALE 270, 1 R AT, BRI BARPEEE, H 1 M S ek, (UL TEARE.
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SRR BB (Cyclocarya) HILLNZJEHAE = 5k8, HALA MBIEI R Ltz
B (McClain and Manchester, 2001; Manchester and Tiffney, 2001) A AiZ/@E iR B3t {24
b, TEREHARE. & THREHAEARKRBIA, Manchester and Tiffney M &7 1E
W, AFRESEYF THENRIE. WEHNPEAE 1 DNRREHA SRR (Bretchneidera-
ceae), HITMLLEHMIET, AR KEEEY, WAL, FHRN, HEEHHT7-2 (15)
R, L, WRMERKOEY, R, AT IH AR

WAL WA (Geraniidae) HEMREEIERA & ERIEA LT £ HBEEN Zy-
gophyllaceae, 7EFFESRENBEM— A TR, EHME KA ZNAEAKIE (Tetraena), % 5
RUBBLT NS s &R, SRR, SRR, XM TaI0ImREAR, SR
HRRHE (Potaninia ), LB TRIEHE, BHEESMARERAN, N ZHERFFA.
TFHPXE (Celastraceae) T H —NRAPEHFFHRE, BIKMHEEE ( Monimopetalum) , {
TAURTHEAR (ER), RTRERERET TR (Euwnymus) FIBYEHR ( Celastrus) 3t
LT b BT 45V 00 S 2 1T A0 R K SR FE I BL (Olacaceae) , #ER £ f
HPA K SRR D I NERP PR RB (Malania), BAFFH, M5 —Mik ;
BHlMATEL (Opiliaceae) W BLIZE i AR I B A BIHEIEMI AR . THEME ( Yunnanopil-
ia), EREAHEBEMEIEMTRVBRRRT, BAKE, WATRESBEARE (Lepionu-
rus), BEWAIE (Champereia) 1 Melientha (BEgILER) % 3. 4 MR K EEHARK
B3 (RAEHAZETERR, 2000) .

HEFZ A, TR EMUEETHN (Comidae) BIHTHRKELEH, MR B
FREEWA 2 T PREAR, ERA LTI ERAREHEL (Davidiaceae) I
HAPEL (Eucommiaceae), HisCERTCEE|, MALENIEY , Fr&2Ed (FH) FIREHEILX
ARSI RIE, AR THRY, BEFRH TAGHKITRCIELT, B8 kAl
WA, (ULTRE, SR8 EZRKPERSMNAERESG . HERT - LESGH i
WRMEL (Nyssaceae) ", BRAWE - LEMIE (9 %)) MEIRMIE (Nyssa) 5b, HEFLE
FEAZHEEHFHEXEA S 1 N2 AREZME ( Camptotheca ) o TEIZ WM H A & &
HIR BB, fEAREREIHAKHZR (Hydrocotylaceae) o, BARZEBHE N 3 A
BAsHE, BARWACE B, M gfsFiEdE G2ERRE, 191) R ERE
BHY BE I8 ( Dickinsia) SRR LRI Mulineae Wi — M EH K BRI K, KEER—
HRPAR . SR EN %X — KSR T AR A el o

TERSIE W AN ik A AE LR GR , (BRI | 7 3y A 3% & R b A 9 e Bk B
(Apocynales) JATHEElL (Apocynaceae) w1, H kKB EH M BOaE F B F 0L, FKEER 7a &l
BRI R O 8 (WER) WIEFHE (Epigynum) Sb, FEEARMEAH RS KT
REM NI BE THEIR  (Parepigynum), 1X 2 JEI AR, UREK R % AHH ¥ T4 R 7K
HAE (Amsonia) (R -dLER, B 9R) HLKAJE ( Trachelospermum) (JF 9 KY) 3
B, BRRA T HEAN SR, BEAARY B SN AHENBHEDSWEHE (Ver-
benales) "1, HIFBL (Viticaceae) A 1 N EHFFH PER B RE ( Schnabelia), 8
AMEEJE ( Caryopteris) ¥ {LIERL, B EEMZMOMNHEIE ( Cardioteucris) 58 &N,
] oA A B A .
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3 FEMTEYSERNREREZRE

MR P R A TR R, MR TR AR, BEE A,
JeLhdr SR R, B AT LA
3.1 HEEBAETHEYN—KRE, BaXZSHEE, JUHRE KR ERf ki
J& . XLOFR BRI AT AR, BRRFEEEEN AR, MBS BRI S T
URBIMEX, JCLSE SN ERE; TR REHRIUR - =280y, i THE =42
Ja SRR BB B K PE R, 1P 2 BRI 2K, — S AE L 38 ORI 45 LASRAT
R, HEPEAERER R T ARSRTFHY 2R R A, Somfdg
AR AE AR T A D, X SRR B R B MEAR T, R fEdE X
WEH R R Al AL, TRIIE T AR AL S AR 220 R A B8 X B 43 A B9 AR ) o
3.2 PEKEZHEHFHEYEAE S SR A I, TR RO R, RS LA
PRI . P EEE. T E PR EAEE 4 A B A K EU X E R GRS H B,
1997); WA DR FRE L 1R, P EG T, mE0E, E&ME, I
I (RARA:, 1996), WRFHBAMTINEZE A, WUFA =ik, EBE, BRnLEEE,
BEWTLThEL, &0, Wil - KHIL, P& -mRIT, MHE S MEETL (MK
PR, 1994) WIXKI EF DR - HAZFMEY X 2 0GB E R e, M E -
- PIHERRMAR Y)W S LU R A SRR )@ e £ (Wu and Wu, 1996), WA EEHEFA
JBAFAET /AN TR AN, TSR TR S N E L B A & R s R
KRR, BTN ZH0 e A7 U R AE AL S R B B 2B B N E B R, R L RSB R
W [FUCEAHEE D BRAT S AR A LA RO T R G IR SRR E SR,
AMUEFHA R AR LA A TR RS WA LR ERB (Qian, 2001, 2002), HitbL/Zik
THIEBEY X RBOR ALY X R & Mg, Wik, PEFERBMMEL R, diksl
THTHYE R R, BEAOUR MR L, R — N RERMEO
3.3 PHEREAREMEELEZER, FTERARE 4. HWEE =L (NEAE=24)
A b LA 0ai S, WE KRR, WA FER T ks
AERAEREN, LGB RO, Mg R B A T A B R
S, OB Z R S ALUE (Efad, 1989) sk FH KBS UL (Zhou, 2005).
A BRI EALEICEERAE ETZHM, Ja BTt B e an b KPa v
REBF, Turgai Strait, I'12REBFFIIHA (Tiffney and Manchest, 2001), ZETERLEIKT, IS =
LTSS PRLL R AU B S A S A R e T R, R E AL 5384
XAFLMRAEFI M, WX b P EURAE T IRE R & BRI . RS, TR, #
J3i Bty S R AR A AR S S Ly (A T LA R 4 9 (] T ) %of B 2B B R 4 = 2o bk
RITZE B AKX R RS, HHEAES = LHBmPIA R (Wen, 1999,
2001), Hitt, X—AHHRRERARER L RYEERE, BEFTERILMBEIRS.

(2 % x #®)

PR, 1999, EZRHHMIMER . B A [A]. W BERE%, gTHAEmME (M), b5, BEdR
#b, 40—62
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