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Abstract: The Lardizabalaceae was cladistically analyzed based on 43 morphological characters. The par-
simonious analysis was conducted and 68 equally most parsimonious trees were generated. 50% majority
rule consensus tree of those trees was basically consistent with the tribal classifications of Takhtajan and
Qin. The designated outgroup Sargentodoxa was resolved as sister to Boquila , which was similar to the re-
sults of Loconte et al., but was different from the molecular-data-based results. The other clades showed
no significant divergence with the molecular phylogenetic trees. However, the Consistency Index, Reten-
tion Index and the bootstrap values were lower than those of molecular-based trees. The monotypic tribes
Decaisneae and Sinofranchetieae were basal clades while the Lardizabaleae and the Akebieae were sister
taxa. Within the Akebieae, Archakebia and Akebia were sister taxa in one clade, the other clade being
PHS group, with Parvatia basal to the assemblage of Holboellia and Stauntoria species. However, the
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intrageneric relationships of Holboellia and Stauntonia were still unresolved in this study.
Key words: Lardizabalaceae; Cladistics; Morphological data; Phylogenetic relationships

AR RHE E A F R BB R — /B, KA REC A, B AE AR L
MEDR MR A, EelgmebslabgErn, MEEE CLBmLLIE) B, R
PEMIBRIEINT A (RAEEE, kR . BIBEBET (1997) EERERMMHAELEE, A8
159835 M. HF 78 MERBE (Decaisnea) . B2RHKE ( Sinofrachetia) . KHEAR
BB (Archakebia) . KiBB (Akebia). FHERB (Parvatia). \HJNE (Holboellia) . Bf A
JNE (Stauntonia) £ A TREEEMAB W TR WX, BRI BIEHER
( Boquila) FRIECHER ( Lardizabala ) WIRBR 74 T8 ZWM S RIFIPTAR . ARERHHI >
HeHfis — H B NF2 A, Cronquist (1981), Dahlgren (1980), Takhtajan (1987), FI Thorne
(1992) HEFR—H, BIEEH, 5 Thome #I/N5ERA (ERAKHREREH), 5SHXER
FEUIMHERE2BER. DER. Km#ERIFp OB BHN—M K 8 1~ & (Cronquist,
1981, Takhtajan, 1987, Thome, 1992), HE|&I, BT (1995) A XK TE I TR
—RKERER, RRSATHMAEKIL 4, Cronquist (1981) INARAH I ZE, BiES
BB VLR B REIRGMNR, H—mE, tihEENWARE, fIlk
BEFIghAhigE, HEA MR SRR W ARE T b HRE AL, . Loconte & Es-
tes (1989) 25t T 3T 40 MESHFMEMER BN X RAEPRER: 7 URER (12
FRIMBEE (Sargentodoxa)) NHFRER, HES/NERMNHKFEXLRBRAMI; 7ER
BRI, 5 Cronquist FIBE—I, MILRBREIEEM 4L, Loconte & Estes L [
IR LR ITFL (Decaisneoideae) ; B R BB RIKEA M43, HAMNGME (HRE
M Sinofranchetieae) i 45 HiA A FoR S TR AE B4 88 ($% FCHERR Lardizabaleae) (125 BETE BLIH
R, ARIEERIKBETV RN (Lardizabaloideae) ; 7EHL FCHBERE N, #h4s DA K i e /&
RSB E N —, RER. AANR . BANEMH KERERXRNSENS —5
X, HAPEARNBE AL KB BUHKE . KR IARBERML RS Stebbins (1974)
1 Wu & Kubitzki (1993) HIAEFE—3, Nid KEH AL ¥4, U Engler (1964), Hutchinson
(1964), Cronquist (1981), Dahlgren (1980), Takhtajan (1987) HI Thome (1992) #RiA Ak
MR A R, HERAFUMARBERE FH— B H. Loconte % (1995) {#JH T 109
AT URIE S E RN OB ARBRENMEBER RN K EHBHRIT T XX RGEDT. 5E
—IRIGRMLL, MILRBUI AR, KM EET A ERE (Decaisneace-
ae), HSHSEFHBWABPIILFEHM 7 ABE (Ladizabalales), Ai# H K%K Ta-
khtajan (1997) TEMMEFT RGN R, T ILRKIE KR BEIATT; SRR B R
B3, HE T AER B R TR (Sinofranchetioideae ), FL4% S BE A, 15 7ZEHL G B W B}
W (Lardizabaloideae) ; fEFCEETWARIN, PKBER . $hEREREMNRMERBER—Z, 4
AL, HrhEhEhige R R m By ek a, HAKE, AARERE. /A I
RINBEN T —3, HBLTEFARJNIE (Stauntonieae), /\ A KB FEFA KB Rtk B, &
HISEUL, PIRAHTIIZE R ZRIR K, (B RTINS RB E K Mk ST A HE €Y
B FEANRILURBIRETA R RERBRSENEL NIF RS0 BT 5 5T H—
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. BEEIBOWANS L, MERNENMEROA—X (BIRER), SRWKNH 403 (B
AMHE) TERUHGERE SR, MDA AEE L E— KNSR (PURER S A WKL
HE—) EXSEME. EERES XA, FARANER/AA NS B KEE, mARSHK
RET BUHAARAE, X— MRS — R EEMTERE - (Fg T, 197). EiRr3L
ARFHIGRE ., MU TEEIKEER, oy WEHFIRR R 532 4t 7R85 -

M, KERA S TREFHITFRLEISG T —2£ 45 AGERMEE R (Kofuji F. 1994,
Hoot %%, 1995a, 1995b). BUREFI AT v FEA9 /2 Hoot 3 (1995b) W TAE, T iHgt{fht
K atpB F1 rbeL D4 RAZAAEIAIE A 188 = BB &5 R, KL A HE B 4 5
B, ARBERHERN B RLBET] T 100% o SCRFRM SRR LR IE F1 8 R Bk a3 wIE
FETBMEKEEN L, SHETESEMEN T XIS R 5E42—3 (Loconte & Estes,
1989, Loconte 3§, 1995); T 4r3C# FwyAdE g . /A NG FE AR Z 18] 1 < R
5 Loconte 5§ (1995) MIGEIE—3; AFRZAET MK EE, MEVWHENERSE
WA EFAR R (Loconte %5, 1995) JERCAAMKEE, M5 RAL FrE LM P RERIE BT R L
. AT, RFESHFENZTRFY SN REREHNIEHSEHIFA—B |
FTHERS, FRETHTFHIBMAZEAToEHE RS rARERKN 7 ME, 4 BREMN
BT KEAR BB ARKL XA ARBI., RFERI] G CUEMQITAER L ER
MHERIK emL - F P9 FIBRHK TS RO T4 R, ESLERENAERLU X EFKE
Z=/\ B INBFEA NG R FEIEREMNMNE (Wang 5, 2002), AJLUAK, ANERET
ERFIE, EERTHTFY, KERINMARKRET RXATREEH B

ASCEAHAR SUPITE SRR, AR o MR MHEYIVE N SERE, JTE 2R
TR, ASERNERFBHFER, N¥AERETEREAMNDZREZ0H, EN
Mo RSB N 2B N —884r .

1 #RmMAE
1.1 PIEBEIEF

HHRERT (1997) MABEFHIEBEIT, BN BEEE S EX KNS IR, BRERR
I ILRIE . BRER. HIKER . 9EZHNER. KEXBEBMAFM M NSBEEREZRBERL
SEFZ AN, HARRERE. ARME . BRIURMNLFE S ZORBERIT RIS, LTS F B
RIF—3, LMEH SR EE . BENSERESEET (1997) MEAK,
1.2 SpEBESF

SR AE A L SARMEIEM K MER (KILER)., D8N (FX1MBE Nandina) . B2 F
(SRUE B R Menispermum ), WALHE TIRIES FRBHENIEGXBREN R (BMHER Circacaster FIMIF
& Kingdonia), 3UUSEKRIRE (Euptelea) FHIE 57 XM (Hoot 25, 1995b) .
1.3 R4 E

R BIHTEZ# T Loconte & Estes (1989) F1 Loconte ¢ (1995) ERTEEERES SR EZAETE
2R R AR, MAERRESLNRER (HET, 197), UKER% (1988, 1989,
1989b, 1990) FIFHMPFAZES (1995) WIFRAR. BEERY I EFMR, BFEERE, FAFHA
RASERBERARSE, FI0~ 1 FIO0~2 HAMBE RSN 1. REIERREMEFERE NS X, B0 R
Btk | B (RERRHERE, 199%6),
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MR, STHE: EARO, BRI BE 2

MR 2, BB TEAR: HEFAR 0, HHpEflin1;

MR 3, AbETER: SBFFIEF 0, FEREZY1;

HEMR 4, WEL. gm0, FPREMN 1, BEEHMN 2, =03, EREW 4
RS, WRGHERIE R TR0, B 1

R 6, MR 250, BN 1;

PR 7, MRk EE: FRRBK O, s Bk 15

MR 8, WFEE: B0, HHMKER 1, BIREKG 2;

MR 9, HAEEM: FR 0. HWEHN L

AR 10, HFRAL. Bno, fFFE L

AR 11, TR =B o, BnbER 1

MR 12, THABERARG: 4:3 Ak, 30D 0, 3:3 (3 Mk, 30HEE) KA1, 3:32KF

R 13, BHERG: WEERIEO, MR 1, MR 2;

AR 14, EFAKER, FRM 0, FTRAY1;

MR 15, FEE: BRIEF 0. LEFREENERET 1, BT 2, RELF3;

AR 16, ML R/NER . FXK0, HELBEIEREK 1, BT TRIE2;

R 17, BRIEGHEE: =EH0, E=HE1;

R 18, EHEW: 280, 281, Hip2;

R 19, ERESEREZR: B8 (F8£-30 0, &8 (UMEB4E, ARKRE) 1, IERHEE
52, B3,

iR 20, EHT: =0, =1

Mk 21, ZEME: Bno, fEEERR, oK1, EECR 2

iR 22, BERME: H2EE0, 454 1;

TR 23, RRARE: Stno, B 1, KESTHS 2, KESTHETFAEL 3;

TR 24, BIGEEEERAEL. Hano, &R 1

TR 25, BRI/ : K (3 25x23 pm) 0, /D (G 17~24x15~22 pm) 1;

MR 26, fa¥yShBEELIE. E/DMERRY 0, BHEZLm 1, AIEREEN 2;

AR 27, EHMREEERER: 05 1~2, 1K4~5, 3/HKFS;

PR 28, BESRINIBERIAL: Bano, 7 1;

MR 29, &3k SHAFHEH O, MEIEM 1, R/ 2, S8 3;

TR 30, 7EME: B4 0, BN 1;

MR 31, ORERE . BAEN GHTFRD) 0, BRE UBRM) 1;

R 32, OERBEH: 2F=10, —N1, Z42, =43,

TR 33, REER. MELRTFHNEER, K21, EH2, BE3, EBE4;

PR 34, FFRE: -0, ZHESL I

PR 35, BAARREY. IENGBRFE O, ARG 1, TAARGRE 2;

AR 36, HEERE(EH : MEBRAD% O, WHBRBH 1;

YR 37, MRBRERS: 40, $i4 1, HE2, &4 3,

AR 38, BREE: BRWL O, EAEkEr1;

PEAR 39, BROKRL. ERL 0, HERG 1;

R 40, WIEALRE: 0B 0, BB 1, BAEHB 2
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MR 41, R EE . HitsERl o, A1, E3ER2;
PR 42, YefaikaERr. 0=EB8, 1= HEN 7, 2=H%9, 3=HE 10, 4=HK 11, 5=HH15;
MR 43, THESEEEsRAE IR . B0, HE 1

1.4 EBEHEBHIW
IPBARIERE (M) #1525 Hi %K 148 PAUP™ 4.0b8 (Swofford, 2001). PATIZ9E RiniE, KRG

%2 (Heuristic) 14 ZZHHE, 1000 BANLFFFIM A, TBR BT H#He, |5 HURTF 10 M8 . Xbor Ll
PP (LAY (Bootstrap) 3H7, 100 IREEEFE, 100 KBENLFFIMA, B2RTF—TH .

2 #ER5iTie

XTI HAR R AT R 20840 0T, 1838 T 68 NRISETEI 29/ 43 SR, X LE R
B 130 6. — B8 C1=0.5846, RFFHFEECH RI=0.6805, HXLEHiRn] LIF
B, —BEREXRRSAE, RIVRSEHARMBERES., & -BEHRBEE, K
FTRES R P IERIEE RS, XA —CRELEWAS R T EEN IR EMER
P, BITIEEMA S T Loconte & Estes (1989) Fl Loconte 25 (1995) KM S5 AKBEEHH K
IR BTSRRI RGBS M BE N E R, g, BTHETEANREXER
FHEARIE R D

BT 68 1R SE 7 LI 1Y) 50% Z BN — B & (Bl 1): 5 Loconte & Estes (1989)
1 Loconte 35 (1995) #RIBRIZERM—, SMBBRMBEBINKEEAERRN, H58H2
PIBE BT R R R, HFRBK (52%)., AHEA SEXMTBEREKEE, HIK2wmE
BREMEM R, ZEAHEBIN, MILRBRERETMNIE, HIKE Loconte 5§ (1995) E X
HIPLECHERE, SRIEA B REE. X5 Loconte F (1995) I XM AN—2L, = RHERE KA
FIEEE, RERPKRER. AW HERTIBEBRT (1997) & XHAKREK (Akebie-
ae), AEKEAE, KB, FHEHER. AAR, BARRS B, ZEEAERAEOR, 8
BT 60% M ZHE, KEBNNH MY RHEEE, RN 87%, BAERNIA S
XHXREREAET, MO FAARBEEM BT 5% IR, BT KEAEBRA
HREBGAEREE, XHEHN 0% HANEM I MHER— AR L, XHEHN 5%,
MARNBHREEER, EN3MEHERMBER=2XHFEXLE, £B/K (Hol-
boellia grandiflora) ‘5/\H JI\ ( Holboellia latifolia) & MIHTREE, FXHH K 59% ., MMk,
XA T 1451 5 Loconte & Estes (1989) . Loconte 2 (1995) . Takhtajan (1997), ¥ T
(1997) HBEHIRI T RGEEA —B, B LW ILRIK, WEEWHIREEKR (Takhiajan
ME B TEZBHERR 7R MIEE ), SR B R R A A L AR R, X TR 8] 26 & A
FREISERRYL, EA IR BRERNE, Ak, RITEFET 68 MNRIZEM AR — 1%k
Vet —2E 00T (B 2).

EWEN XN RRT S, HO30FE S —BsAE TR, ZRUEHX M, 2
EAE KRN, BRAMKBEMN XL RN, SHTESERBEREAME (Hoot %,
1995b, Wang %, 2002), HEX4 3, SNRBESRITFES 50% £ $O0 0 — B0 M 1H
MILBRIRE . B SRR AL R R 1 0 BUBUT 5 Loconte 25 (1995) MI%E R — B, HICHEK
SAEHRRERE . EAEKEN, BEXRBAUH, KREAEBMARBEN—IE,
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Fig. 1

The 50% majority rule consensus tree of 68 equally most parsimonious trees with bootstrap values below the branches.

Epithets are given for species of Stauntonia, Holboellia and Akebia .
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———3———— K parvifiora

dr— —0— n. grandifiora
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F
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H2 @A Er 8 M RSEFEAR P-4, SR EBEFTIERK, RBEERREMIRESEEESX L.
FREFPSE L TR0, A: 5-1, 7-1, 17-1, 26-1, 38-1, 39-1, 4i-1; B: 6-0, 11-0; C: 41-2,
43-0; D: 15-0; E: 20-1; F: 16-1; G: 10-1; H: 15-1;

Fig. 2 One of 68 equally most parsimonious trees with branch length above the branches. The homologous character states
were mapped on the clade. Epithets are given for species of Stauntonia, Holboellia and Akebia .
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BN EERRE. \AMBREANBAERK, IR T (1989) sl PHS E&
BE, /INEJE T ( Holboellia parviflora) S¥FANBHIKBHERE—E, BATNATRHH
RER, AXNXRW RS FIETEH R, EETIR T R RN, RBEEANER
(Hooker, 1905), ‘VREEE%H"J{EEEIU\%&/\H}I\\}EE"J$§IE—‘J@O

A R S SR K I 1 Sl B 4 L R A AEL R B, T SR B S P g A R 4 R
(Hoot %, 1995b), XREEAS IS FREEKRZEMN. AE 2 BF, KRR mEMNZ
LR A IH IR BRI RIRMER RF — 4, R RE, F2 1, MARIEFH 31 (Taylor,
1967) . iX— 55 Loconte 25 (1995) 434724, Loconte & Estes (1989) R & & i A & K [
BERIEh A h R TR —t R A MEAE ik . D RBR ISR IEZE I 2 #Y53 SO E AR I i R 28
WAL, FREEATHREREN LR, 0 XW LRI AWE B HEKREE, (BXFRRAA
%o Cronquist (1981) TA AR I BA LUAERHE A BFFE, LR 25, By %, A
RIEF B A EMGEAL B FRAE, IRk . BIR%E (1988, 1989a, 1989b, 1990) AN
K ES AER S A XBZRITERMIEA . FERMEE . ILFFE. W - HEE RS
EEFHERE BEZES, MM HF. HBAFMEEE (1995) A K MBEK 1Lk S EE
WU EHBUR T —F R2H R, KERASMENZEHS AR, BALHRNERS
HWESCHSNE ;. KIMEERKEZE L IRTMTERS, WAERZN TS . &isE T
A I EERHE R ML R E . BIRER, IRERMERHFAAEBHIEEI AL, Kl
BRETEAS SN ERREE, FREHR THEMMER (Tl WEBLSHRY, HEKE
BEZHFEBERE, RATUHRERSRERNEER.,

ME 2 KE, SRR RERHE R SRSy, it ieA . kT X, TEBE
FAE 3 3%, MR SMEESRBUIREUN . PBkel . HEROSRE, HALE B AERELL, A
L5 FRERAE, BAGERHER K MBS Al B IH R EE (Hoot %8, 1995b) . X FI BT HiH L
Mo AR ERE . X PHS B & REHAATIE R ETHAFAEY T AR (Taylor,
1967) . A INEMEFATNE LG HIE g ARl N SRERF, XN THHRRE
B BRAE R o . .

TEAEBIAN, HILRERBETMER, XSHARAMANELER, BESEF
FLACERIER BB . BREEWNSRIEF L BT IFZTMA/NME, FEAILRE—
e, BTEhGMRE, MABERRERBINRREE., G680 FRELER, XFRED
FELNE R H R B, XX FET Loconte £ (1989), BT (1997). Takhtajan
(1997) {EWEIAL AR G WAL SR AL . BB KmMEE, MEKEE (HETH Ta-
khtajan FI8EE) B 4 B MERE ST ORFIATAE B9 FOR AR BESE LA ATAE, A B 44 2
—E EARERA, KEAXERMAERG RIS FFEAMHEL, mEs. o, B5%,
KEAEBRARLE R, MAEBRHEBERAE . PHS E S HHERARERER AR
Rk, WERHEEI MEBAKHELH, AABREHRBAREME, SHEE =/t B
ABKWBEITERER . LMK, WMEAANBMEAME, KRS/, HEEIR
BT M, HREL, REM =/, NBESHERESITES, KERREER
BEZ TR R KL R A Y (Cronquist, 1981, Thome, 1992, Takhtajan, 1997),
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Appendix: data matrix of morphological characters, * — " indicating that the character is not available, “?” indi-

cating that the character state is unknown.

Taxon/Char

Euptelea
Nandina

Menispermum

Circaeaster

Kingdonia

Sargentodoxa
Decaisnea
Sinofranchetia

Archakebia

A . quinata

A . trifoliata

Paratia

H. parviflora
H. grandiflora
H . latifolia

S . duclouxii

S. cavalerieana
S. hexaphylla
Boquila
Lardizabala
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