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Abstract: Apiaceae ( Umbelliferae), a large and readily identifiable family of flowering plants, with about 3 575
species in 455 genera, is widely distributed in the temperate zone of both hemispheres, mainly in Eurasia and especially
in C Asia. As its important phylogenetic position in angiosperm, it has always been a focal point in taxonomic
research. With the evidence of molecular biology, taxonomists are trying to construct a relatively reasonable classification

system of Apiaceae that can reflect its phylogenetic relationships. The East-Asia clade is erected in the process of
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constructing a new classification system by means of molecular biology in recent years. It is mainly located in East-Asia
and concentrated in the Sino-Himalayan region. However, due to the complicated historical background of geological
evolution in East-Asia, the circumscription of this clade is not well defined, and the evolutionary relationship within the
clade has also not been resolved. The phylogenetic resolution of the “FEast-Asia Clade” will bring new insight into the
construction of large-scale systematic framework for the Apiacae subfamily Apioideae. In this review, in conjunction with
our recent molecular studies, we briefly retrospect the history and progress of the studies on the classification and
phylogeny of East-Asia Clade, including its establishment and circumscription, the relationships of genera in the East-
Asia Clade. Recent molecular phylogenetic results indicate that the East-Asia Clade consists of about 16 genera, and it
comprised a sister group relationship to the Komarovieae of subfamily Apioideae. Except for Heptapiera, Keraymonia and
Hymenolaena, all other genera within this clade are not monophyletic, with the type species of some genera (e.g.
Physospermopsis , Pimpinella and Trachydium etc.) falling into other major clades of Apioideae. Therefore, the traditional
circumscription between genera has been broken, which will bring a series of nomenclatural transfers. As the East-Asia
Clade includes some medicinally important plants, to establish a set of standard identification system suitable for it will

greatly promote the healthy development of traditional Chinese medicine industry, and provide guidance for folk safe

41 %

medication. Furthermore, questions to be solved in its future study are also discussed.
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SRRy 322 s T R IOB A A 2 55 D7 T Y
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et al.,1996) , %R R G AMIEHEA T — A H W1
PIAEAR, T Fh B 7 L 7E 80% LA b () ) WA il Ay
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Fig. 1

Summary of relationships among the major clades of Apiaceae subfamily

Apioideae (showing the phylogenetic position of East-Asia Clade)
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(Pan & Watson,2005¢) . 3EBr b, /INFJE FZAR BT
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& Kirilov) Mukherjee & Pimenov | , 3% —4b B K] /|~
J& Z BT R AE Ry 1 22 S T AT W32 (T BE
AR 22 ,2001) o 70 T REGFIIPIFR LR, D 2LM
FLITOL TR W43 32, W 21 56 2 5 R xR M 2L 7
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paeoniifolia Yuan & Shan ] | 58 78 JE F43 32 ( Zhou et
al.,2020; Zhou et al.,unpublished data) .

HETFHU TR MR R, r R
41 A B R 4 3, Hodr 210 AN BERG S7 k R B I R
(Downie et al.,2010) , BAR—LEJEHTH] T 7671
Flrb K A7 78 19 45 B [ 40 28 0K JF % ( Smyrnieae
Spreng.) 7K JTJ% ( Oenantheae Dumort. ) DA K &5 7
J% ( Scandiceae Spreng.) %5 |, {H & H 4 2 BEH Y
W) FEE AT AR T R 2200, A, BRI o At
KREBIET 731 R Ge W0 58 1 57 9 16 30 AR M 4k 3]
— BB 25 2 R AR R 0 H 3 AT AR B 1 B R SR

(as described by Downie et al. (2001 )- Many tribes
and clades recognised in subfamily Apioideae on the
basis of molecular data can not be delimited
unambiguously using morphological or anatomical
data.) . ZARME43 3¢ H W AF7E X RE A1 00, HC2H A
FRIERS B 22 AR K, R R BLIR AAZ i 5 2 1 il
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3 KT SHF R AR A R A

M\ BTG LR, 2R I 43 3 BIF 5 A7 TE LA
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SR AR T ARk T — & 9 IR, HUOt
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HERP R LS, SR R G K TAEHEAT
— DL B8 Ry IS X 42 B T 2010
A8 DLk, AR B NCBI M 3 (https://
www.ncbi.nlm. nih. gov) A 3¢ 7 W B3 K | B4
T2 11 5 4%(2019 4F 8 Hijilal) , B, 47 065
T I bR A T Y R B DA X 2 i B R0 40 v 4 IO R
B BRI 23 32 43 A b AH X 23 AR H iR R
TRZEH, (2) RV X e 4G 2 Mg X
YIRS RE, T EL o R R AL E I KA
T, E BN EZ a2 e A R, B
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FRREAL i A, 53 Ah I S T 7 s | S A & Al
AT R S RS W Fh e SR SR, e AT &
I AR UL T e SE R A 73 32, 78 2R 93 52
WER, AR Y R A A — B IE RR, IR
B NTR LL K JETE JE (Zhou et al.,2008,2009,
2020) . oAb, ARV 53 SR SN E B AT Wl G T AR Ok
AW B ) S REIE AP (% 1), Downie et
al.(2010) 753518 FAZ L Xl BE ITS #4753 B K
G, RO o S 7R UK 9 Al B RS T
Heptaptera , Keraymonia . & i Jv J& 1 & 1 77 J&
( Spruiopimpinella)) ; 157 J7-J& F G 43 25 W AH DG SC & I
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14 Jal 5 . IR TR 93 307 B G E 5 o 27

x1 RIS EEXRBENLLRES

Table 1 Summary of taxa included in East-Asia Clade
2% 30k (S
Reference Included taxa

Calvifio et al. (2006)

LR, BHOTR, BEE, S, FHRTE, REOTE, BRI

Hansenia , Haplosphaera , Notopterygium , Physospermopsis * , Sinolimprichtia , Tongoloa , Trachydium *

Zhou et al.(2008)
Trachydium * | Vicatia *

Zhou et al. (2009)
412

KA TR, WS R B PR SRR SRR R | 7L
Haplosphaera, Notopterygium , Physospermopsis * ,

Pimpinella * , Sinocarum, Sinolimprichtia, Tongoloa,

LTI, TR, JEiE I, A, WO e ANEIR, FHROTE, REOTE, AR

Hansenia, Haplosphaera, Notopterygium, Physospermopsis * , Pimpinella * |
Sinocarum, Sinolimprichtia, Tongoloa, Trachydium * , Vicatia *

Downie et al.(2010)

LRI, BEovE, LA, BWETR, TR, JETEE, EE R HOTE

INIR

FERFEIR, KU, MO, R, LR

Hansenia, Haplosphaera, Heptaptera, Hymenolaena, Keraymonia, Notopterygium, Physospermopsis * ,

Pimpinella * , Sinocarum, Sinolimprichtia, Spuriopimpinella * |

JLXih)E, HEFR, CAF)R, HEA R , RATR, SFITR, SRR, BiE, HS )R,

Zhou et al. (2020)

Tongoloa, Trachydium * | Vicatia *

W IE , NTIE, SR, KT e REOTE, AR E s MELTE
Hansenia, Haplosphaera, Heptaptera, Hymenidium * , Hymenolaena, Keraymonia, Ligusticum * ,
Notopterygium , Physospermopsis * , Pimpinella * , Sinocarum, Sinolimprichtia, Spuriopimpinella * |

Tongoloa, Trachydium * , Vicatia *

I = FORZBAEBE AR,

Note ; Asterisks indicates the genus with taxa falling into other clades.

2014) Pk K Pimpinella sp. ( Fereidounfar et al.,
2016) = ASFl & A “ R W5 327 5 £, Zhou et
al. (2020) 76 1S Fi A J@ K FHOAH SC 28 T i 1k & &R
I, B UK A FEA R 2 B, BT ELIE 55 A R0 J i e
A EEE AR 4 Fb, B SE N A 1 7 [ Hymenidium
amabile (Craib & Smith) Pimenov & Kljuykov | , K
% 7 7 [ H
Kljuykov ] . H. lhasanum Pimenov & Kljuykov, H.
virgatum Pimenov & Kljuykov ¥ Ai%5r 32, M & #H
KT A WIRA , AR S3 3CPh 5 2K /i 2 kA

Gl

nanum ( Rupr.) Pimenov &

4 KT H R EX

X 2RI 43 33X A — S 7E MU B 2 ) AR RR, HL
Qb SRR A S BT A0 40 ST R A T TR A
TR AR EEMFE M E X, 6%,
KAL) XA R —A AR IAE Y X R R AR
AR AR RE, [R) B SO R PRl e A
HALBH R R A Bkl B A R e p k)
ZREPE AL R 5] (Wu & Wu, 1998 5 1iF 4 45,
2010;Wen et al.,2014) . J7 YEFHE P 1 A s ALK

R Z— TR T 588 a ik R,
H AR R AR ) FOE LR B RO ) Y 2 AR
Xt 4 ( Banasiak et al.,2013; Gamlath,2013) ., HK,
TR G T AR Z LT Y, Bt B AT B
KBRSy LA Z FETE A BN FL | 22 i
TR BR T AR MO R B B 2R A A R O
( Tongoloa dunnii H. Wolff) Fl 3% 11 7 f& /r [ T.
silaifolia (H. de Boissieu) H. Wolff ] %5 & % R[] 24
o ABTE 5L Br iz T F v Bk = 58— 9 %5 28 A
e, W AFTE R AR AT, EL = A D i i R 00 .
FETETE = M. I A5 M by fnas i e F T
[ Pleurospermum rivulorum ( Diels) Hiroe | LA} JK M
M5 (Angelica glauca Edgew.) iR F , 2024 M ZL 7 7E
2 P SO L DR AR S > H O B AT P A
A H ¥ BB DNA barcoding 7 R FF J&2 ) Fl 45
FE AR ST — 38 G T 2R W43 AR O 245 0 1 b
HESSE IR ZR o ORI R AR kI B AL &8 vh 24 71
R it B 2 Je | [i) i A RS TR <22 42 T 24 07 T S 4

5 AT XKRRWH KT F

MO Z YU R W, 2 5 A2 W) Sk 4 e A
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W T2 LG X AR R Ry
SCRLRE fe U B BIE , AT 2% 03 SCAL S T RN 2
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HRE53 3, BLAZAE A A 8 9 [ A SR e
PE U T R, (RIS, O 1 (T 5 45 R B AL IR
T3, BR ITS G b IR it SR AR R 25 SRR 5 700k, A E
ARV 53 3¢ B R, O 445 4 i D 2 H0dle R Al it —
TN A B 23 3N TR R A O R 5 T H AT
AR 53 SR, B 38 482 F 8 T AR (9 AN W T
ARGy SR S A (4% — R AL ge 0 B
ORI AR B RO, A AR R A o 2
ARG AT 44 FR A AR P ORI B A T
Vo DRI, 5 Bl A O SCRR AL B 2% R A4S 47 ) 41 i
B, [t Bt 4 i 2 A T R B 0 2 03 £, Xof 5%
SHE AR A0 A8 A0 2R SRR, R B/ NE R 2
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