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Abstract: The concept and delimitation of Actaea simplex (= Cimicifuga simplex) in the Ranunculaceae have
been previously widely misunderstood in China owing to incomplete knowledge of its diagnostic characters.
It has often been confused with the traditionally broadly defined “C. foetida”. Based on observations of
herbarium specimens and living plants in wild populations, here we re-evaluate the variation pattern and
taxonomic value of some morphological characters of the species, such as the flowering sequence of racemes
on the inflorescence, flower color, and carpel stipe length, etc., which have all been neglected or ignored by
Chinese taxonomists. Our results demonstrate that 4. simplex is very readily distinguishable from its
congeners by the terminal leaflets lanceolate to elliptic, often deeply 3-partite with the central partition
pinnately 3—5-lobate, the terminal racemes elongate, flowering earlier than the often much shorter lateral
racemes, the flowers white, the staminodes also white, cup-shaped, apex deeply bifid, and the carpels long
stipitate with the stipes more or less elongate after anthesis. The species is revealed to be much more widely
distributed in China than documented before, occurring in Anhui, Chongqing, Gansu, Guangdong, Guizhou,
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Hebei, Heilongjiang, Henan, Hubei, Jiangxi, Jilin, Liaoning, Nei Mongol, Shaanxi, Shanxi, Sichuan, Yunnan,

and Zhejiang.
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Fig. 1 Terminal leaflets of Actaea simplex from six populations; each letter under the line represents a plant individual. A: Population from Antu, Jilin (C. Ren &

L. Y. Wang 283, IBSC); B: Population from Fusong, Jilin (C. Ren & L. Y. Wang 276); C: Population from Emei Shan, Sichuan (J. P. Luo & Y. Zou 114, IBSC);

D: Population from Pingli, Shaanxi (J. P. Luo & L. Wang 372, IBSC); E: Population from Tianshui, Gansu (C. Ren & L. Y. Wang 336, IBSC); F: Population

from Shennongjia, Hubei (J. P. Luo & Y. Zou 57).
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Fig. 2 Specimens of Actaea simplex previously misidentified as the traditionally broadly defined “Cimicifuga foetida”. A: B. Liu 1224 (ANU), Yuexi, Anhui,

China; B: M. B. Deng & H. T. Wei 81203 (NAS), Jinzhai, Anhui, China.
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W. Wang in Fl. Hebei. 1: 434. 1986; S. H. Li in Fl.
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Guangdong 5: 6. 2003; M. S. Zhao & L. Liu in FI Kamchatka, 1816-1818, Wormskjdd s.n. (lectotype,
Tianmu Mount. 1: 369. 2010; Type: Russia Far East. o).
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Fig. 3 Specimens of Actaea simplex previously misidentified as the traditionally broadly defined “Cimicifuga foetida”, A: K. L. Chu 2050 (PE), Wuxi,
Chongging, China; B: Z. Y. Liu 181196 (PE), Wulong, Chongging, China; C: Albert N. Steward et al. 589 (NAS), Fanjing Shan, Guizhou, China; D: K. C. Kuan

& L. K. Dai 2367 (PE), Songxian, Henan, China.
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Fig. 4 Specimens of Actaea simplex previously misidentified as the traditionally broadly defined “Cimicifuga foetida”. A: Q. L. Chen et al. 1968 (PE), Badong,
Hubei, China; B: Shennongjia Exped. 22658 (PE), Shennongjia, Hubei, China; C: C. M. Zhao EX0285 (PE), Yichang, Hubei, China; D: J. Xiong 2924 (LBG),

Suichuan, Jiangxi, China.
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Fig. 5 Specimens of Actaea simplex previously misidentified as the traditionally broadly defined “Cimicifuga foetida”. A: Zhu et al. 1934 (PE), Zhouzhi,

Shaanxi, China; B: T. N. Liou & P. C. Tsoong 3186 (PE), Foping, Shaanxi, China; C: Yellow River Exped. 1116 (PE), Guandi Shan, Shanxi, China; D: K. C.

Kuan et al. 4136 (PE), Emei Shan, Sichuan, China.
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Fig. 6 Specimens of Actaea simplex previously misidentified as the traditionally broadly defined “Cimicifuga foetida”. A: H. Sun 8112 (KUN), Zhengxiong,

Yunnan, China; B: H. Sun 8109 (KUN), same locality.

Cimicifuga foetida auct. non L.: X. W. Wang in
FI. Anhui 2: 308. 1986; W. T. Wang in FI. Jiangxi 2:
2004; D. C. Zhang in Da Bie Shan Sylva: 399. 2006.

C. foetida L. var. mairei auct. non (H. Lév.) W. T.
Wang & Zh. Wang: W. T. Wang & Zh. Wang in Acta
Phytotax. Sin. 37: 212. 1999, p.p., quoad pl. Anhui.
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Fig. 7 Actaea simplex in the wild (Shennongjia, Hubei, China). A: Habitat; B: Habit; C: Leaf; D: Inflorescence; E: Portion of infructescence; F: Rhizome.
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Fig. 8 Actaea simplex in the wild (Shennongjia, Hubei, China). A: Portion of inflorescence; B: Sepals; C: Staminodes; D: Stamens; E: Carpels; F: Follicles; G:

Seeds.
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Fig. 9 Actaea simplex in the wild (Qingyuan, Liaoning, China). A: Habitat and habit; B: Inflorescences; C: Portion of inflorescence; D: Staminodes; E: Stamens;

F: Carpels.
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Fig. 10 Actaea simplex in the wild (Fengxian, Shaanxi, China). A: Habitat and habit; B: Portion of inflorescence; C: Staminodes; D: Carpels; E: Follicles; F:

Seeds.
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Fig. 11 Actaea simplex in the wild (Emei Shan, Sichuan, China). A: Habitat and habit; B: Portion of inflorescence; C: Staminodes; D: Carpels; E: Follicles; F:

Seeds.
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Fig. 12 Actaea yunnanensis in the wild (A, B, E: Zhongdian, Yunnan, China; C, D: Lijiang, Yunnan, China). A: Habitat and habit (flowering stage); B:

Inflorescence; C: Habitat and habit (fruiting stage); D: Infructescence; E: Rhizome.
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Fig. 13 Actaea yunnanensis in the wild (A-E: Zhongdian, Yunnan, China; F, G: Lijiang, Yunnan, China). A: Portion of inflorescence; B: Sepals; C: Staminodes

(left: Abaxial side; right: Adaxial side); D: Stamens; E: Carpels; F: Follicles; G: Seeds.

SEHIARFR89 (IBSC), %7340 (NAS), fFHATE
JiL79 (IBSC), RETTAEFIET#£92548 (HIB,
IBSC, PE), 93662 (HIB, IBSC, PE); £, K&EA
ABI1201 (SM); BB, REAA1028 (SM), X
IEF181196 (PE); AR, REAANH 7577 H:-040
(SM), EHEZ<%:2002 (PE), 2485 (PE), Mif:id
2050 (IBSC, NAS, PE), BT FE-HI4B#173 (IBSC),
T = IkEAS14 (PE), #6#E59241 (NAS, PE),

59469 (IBSC, KUN, PE, WUK), 65310 (CDBI,
NAS, PE); Hif: KK, XI4k#10331 (PE, WUK),

FEHME 336 (IBSC); J%&: FLE, &

54616 (IBSC), #Hit:i44317 (IBSC, KUN, PE); $HMH:
AL, Albert N. Steward et al. 589 (NAS); ¥A[dk:
BiEL, TJHJ062405 (PE), #RIuMIZEMH:36463
(PE); BBIWIT: db42, J5y (#5263 (NAS), 445
10774 (PE), #%4tBA263 (PE), KiZR516 (NAS);
FhAl, 5k FER2137 (IFP), 2140 (IFP); K424,
il 23628 (IFP), #il§773 (IFP), Z=15.005%
7263 (IFP); MEHK, #3444 (IFP); eI, 7kE
R %$2026 (IFP); FEMk, FHE1E395 (IFP); %1,
MV S M E A As.n. (IFP); T2, Kk ER%
1243 (IFP); wein], fL7E4r7829 (PE); mid, L7



324 P PR A )41 24 %

96057 (PE), TYGIEMZENEVE46 (IFP), TOGIE
41402 (IFP), 1596 (IFP); #h5, L1492 (IFP),
J. Sato 7723 (PE); /4, T #Gi2347 (IFP),
820149 (IFP), fLZZ%196049 (PE), #1329
(IFP), XI{Ei#2189 (IFP), 7888 (IFP), KiIHX191
(IFP), /%552 (IFP); TMrg: 481, BT F-F4pzi
49 (IBSC), fEBM L IELL315 (IBSC); IR, e
720 (WUK), 1075 (IBSC, KUN, WUK), 2132
(IBSC, WUK), ZVTSEME 157 (IBSC), BT
MAFFI44 (IBSC); @, XFof fsiKi182134
(NAS, PE), 2367 (IBSC, PE), 2410 (IBSC, PE); #
db: R, MAes1968 (PE), )5 H1586 (HIB,
IBSC, LBG), F/ET11666 (PE); Hr i, #{4a
3034 (HIB); #4¢4R, 236-643BA2683 (PE), MEEMA
5423 (HIB), 5717 (HIB), #{{ %481 (HIB), #'IL.
SFRIEFES11 (IBSC), FVLF-AITE 184 (IBSC),
271 (IBSC), T F-FI4RFi57 (IBSC), 62 (IBSC),
70 (IBSC), BT F-FAFE136 (IBSC), fEHEME
Jei101 (IBSC), 104 (IBSC), 105 (IBSC), 114
(IBSC), 115 (IBSC), {E7E4:2621 (PE), ZhfiifeZe
FE#%FA11189 (HIB, PE), 11229 (HIB, PE), 11301
(HIB), 11809 (HIB, PE), 20825 (HIB, PE), 21298
(HIB, PE), 22447 (HIB, PE), 22658 (HIB, PE),
24925 (HIB, PE), 25103 (HIB), 31788 (HIB, PE),
32668 (HIB), H13EB&58HHE %L 57 (HIB, PE),
KBAFE#%22FA1382 (HIB), T7&/£.839 (IBSC), ¥
F 4797 (IBSC), #pfh4E621 (IBSC), Mk
80159 (PE); 2%i1l1, #5315 (LBG); ‘HE, Jeth
££90819006 (PE), #% % WEX0285 (PE); YLF4: J
X, FEICARRISK 0 #8220677 (LBG); &)1, AE
752924 (LBG); #Hk: %, #ili=%1056 (IBK,
IFP), i HRITTE K861 (PE), fLZ%196021 (PE),
237421 (IFP), X1H{%4184 (IFP, NAS, PE), 1T
A fe 283 (IBSC), F424528 (IFP), T4k
2347 (IFP, PE), %Ei1140159 (IFP, PE), %Ej/124H84
(IFP, PE), T2%4E401 (IFP); K1, RENN
861 (PE), WAt ARMk4H471 (PE), i1kL4H352 (PE),
364 (IFP, PE), T71%%$2459 (PE), {£/N%5w0402
(PE), FMA%65 (PE); K1, BZART 144
(PE), ULfE754534026 (PE), 34132 (PE), Z24.0»
792 (IFP), 834 (IFP), £k%471047 (KUN, PE); %

fk, HEfE5T%:33494 (PE), 33807 (PE), 33895 (PE),
XIH153523 (IFP); A, 7KK R5$632 (IFP), 738
(IFP), X1Hi%%1896 (PE), 1913 (IFP), {TEME
Jeit276 (IBSC); File, Ti24545:2565 (IFP, NAS),
$E124H577 (IFP, PE), 904 (IFP); #efa), Thifi iR 73
(IFP); Heyn], 7Kk R Z£1009 (IFP, NAS, PE), J&LA
K FIM#Sili 2262 (IFP), FL%E#2306 (PE, WUK);
W, BoMPET161 (IBSC), KA H 68
(IBSC); LT AR, Mi51287 (IFP), Ehk%
1430 (IFP); FH{=, #iE 4185 (IFP), ZEAHFN
il 51546 (IFP), F2:45%5:4259 (IFP); 15, X
W MZ 786 (IFP), BTF635 (IBSC); Ui,
T 1341 (IFP); PSR BUJRIL, HEBLAESS
(IFP), FIBA733 (IFP); R24Z0%, Al sn. (HIMC,
PE), f&57%11106 (PE); REEREIDHEL, 52257
#rBA215 (HIMC); AR gii, %5 1818 (IFP,
PE); RiH[, XI{E{54%8701 (IBSC, PE), 8841 (IFP),
XI45E 1577 (HIMC); BHRIDA AT, & —2Z13
(HIMC); settsiliB i, #5867 (PE); Shifkve
% FVAHE, XI1EE4£8227 (IBSC, IFP, KUN, PE),
W ##k238 (PE); BH:[4, J. Sato 3026 (IFP); L&
FRifE, 2292 (HIMC); BRPE: K%, HigT
19270 (PE); K&, 1216179 (WUK), XI4xff
ZEMTT 0349 (BNU), FITF-FI4RF117 (IBSC);
I, FLAER3662 (WUK), XIMEIZFIBhHMR3186
(NAS, PE); 1 E., 5EAJK868 (PE, WUK); K4,
MREE A 451726 (WUK), 1727 (WUK), 1878 (WUK),
3166 (WUK), 3214 (WUK), 4506 (WUK); “F-#1,
MRz 554226 (WUK), 2 TSEFIE 372 (IBSC),
FPRMF1151 (WUK); VR, H4&+1695 (PE,
WUK); fEHEE, WARAEZET31 (WUK), gy
23 (WUK); %, ZIEBA875 (PE), K51934
(PE); WIPE: S&amil, ¥ BA1116 (PE); MO)Il: &%
PR(AS2M), REAAS1210 (SM); WRJEL, R4
AAWA573 (PE), 3945 (SM), 4343 (SM), 4397 (SM),
3854177 (SM), 6082 (SM), 77 3152782 (IBSC,
PE), 3069 (NAS), Xmfu%54136 (PE), R H
3266 (KUN), Y. H. Tau 51660 (IBSC), #: K573
(NAS, PE), E{-HIikdisEc163 (PE), AEVFARAE
31883 (IBK), 32603 (IBK, IBSC, NAS, PE), #kf#



DA T PRETHRR(E RRH BT A RAIE B AE 3 [ (Y 81 pA 325

1:32 000 000

P 14 SARETHRRAETR FE (1 HU T 3417 (A)

Fig. 14 Distribution in China of Actaea simplex (A ).
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