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Abstract: Based on 30 qualitative and 15 quantitative characters of Epimedium,a numerical taxonomy is
presented by using the cluster analysis and principal components analysis. Results of cluster analysis show
that: (1) The genus can be divided into macro-flowered taxon and micro-flowered taxon. The treatment of
Sect. Macroceras, Sect. Polyphyllon and Subg. Rhizophyllum by Stearn is supported, and the taxonomic
status of Sect. Epimedium is doubted. (2) In principal components analysis, cumulative ratio of the first
three principal components is only 51. 86 % ,and this is probably related to diversified variation and taxo-
nomic complication in Epimedium evolution. However, the result of principal components analysis also in-
dicates the generic division of macro-flowered and micro-flowered taxon. These important characters in
Epimedium resulted from principal component analysis,such as ratio of petal length to inner sepal length,
spur,whorls of sepal,are valuable for taxonomy of this genus.
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Table 1

Morphological characters and their state codes of Epimedium

P4k 44 Fr Morphological character

4t Code

1 HORZEZ 459 Rhizome tuberous

268 Type of leaf

/N Number of leaflet

-5 4 i B Location of leaf

24 4 Number of cauline leaf

24 -4k %1 )5 2, Arrangement of cauline leaf
I i Leaf texture

B4R Shape of leaf

229 4k Shape of blade apex

Gl W

© oo =~ o

10 M4 il #% Spinose-serrate of leaf margin

11 MFEIE AR Shape of blade base

12 M2 & PR Leaf margin undulate

13 5 7 0 [5) 24 F J2: 75 #1 ZF Rounded lobes subequal
14 M #% & Hair on the upper leaf-surface

15 M-8 E Hair on the lower leaf-surface

16 M35 8% 1 # White powder on the lower leaf-surface

0,71 Yes 0,No 1

B0, = 1 & M 1 Unifoliate 0, Ternate 1
1=0,3=1,5=2,9=3,>9=14

ZEHE 0,54 FZE 4 1,364 2 Cauline 0, Basal and cauline 1, Basal 2
>2=0,2=1,1=2,0=3

H A 0,0 4 1,84 2 Alternate 0, Opposite 1, Whorled 2

Hf 0,48 % 1 Coriaceous 0, Chartaceous 1

Wi 0, 9998 1,354 2 Elliptic 0, Ovate 1, Lanceolate 2
0.2 1,88 2 Obtuse 0, Acute 1, Acuminate 2

To 0. Bgifil ik 1, B {5 2 Absent 0, Sparse spinose-serrate 1,
Dense spinose-serrate 2

BIE 0,0 1,07 2, %80T 3 Cuneate 0, Shallowly cordate 1,
Cordate 2,Deeply cordate 3

%0,/ 1No0,Yes 1

0,71 Yes 0,No 1

JC 0,4 1 Absent 0,Present 1

JC 0,4 1 Absent 0,Present 1

Jo 0,4 1 Absent 0,Present 1

&%E{ﬂl 17 M35 HFL & Papilla on the lower leaf-surface Jo 0,4 1 Absent 0,Present 1
character 18 162! Type of inflorescence EORAER 0. B0 1, 8445 2 Raceme 0,Cyme 1,Panicle 2
19 fE4 4% & Hair on the peduncle J. 0,4 1 Absent 0,Present 1
20 fEFi e Colour of flower W0, A 1,401 2,4 3 Yellow 0, White 1,Red 2,Purple 3
21 B F A% Whorls of sepal 3=0,2=1
22 418 JJBAR Shape of outer sepal gl?%fd(iéﬁﬁﬁ 1,34 2, =/ 3 Ovate 0, Oblong 1, Lanceolate
FEEE 0, 5078 1, 455008 2. = MTE 3. M 4, TE 5,47 IR 6 Ellip-
24 W KBk Shape of inner sepal tic 0, Ovate 1, Lanceolate 2, Deltoid 3, Cymbiform 4, Cochlear 5,
Spatulate 6
25 P i Colour of inner sepal SL@B ()(’,%E 1,2T@ 2,44 3,4 (8 4 White 0, Yellow 1,Red 2,Pur-
26 Ji Spur T 0,4 1 Absent 0,Present 1
27 YEHLF Bl - Petaloid lamina at the base of spur JG 0,4 1 Absent 0,Present 1
28 Wi A M Spur curved 70,421 No0,Yes 1
29 3 Hif Colour of petal %E‘,gqgﬁ%}%;ilﬂ@ 2. 0560 3,404 4 Yellow 0,Purple 1, White 2,
30 fE3 5 2 F K H Ratio of petal length to inner sepal length ~ >1=0,<1=1
31 KR ZZX B 4 Diameter of rhizome/mm —
32 #k# Height of plant/cm —
33 M K Length of leaf/cm -
34 M 58 % Width of leaf/cm _
35 K JE Length of inflorescence/cm —
36 /NEZ=%0 Number of floret -
HeRHEAR 37 6K # Length of peduncle/mm —
Quantitative 38 ft H# Diameter of flower/mm —
character

39 JME KK Length of outer sepal/mm
40 N K K Length of inner sepal/mm
A1 NS B 9 B Width of inner sepal/mm

42 fe3 K% Length of petal/mm

43 MEE K FE Length of stamen/mm

44 25K B Length of anther/mm

45 22K % Length of filament/mm
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E.simplicifolium .
plicif Ser.Dolichocerae

E.glandulosopil
E.flavum
E.fangii
E.ogisui
E.lishihchenii
E.shuichengense

Ser.Davidianae

Ser.Dolichocerae
Ser.Campanulatae
E.brachyrrhizum Ser.Dolichocerae
E.pauciflorum
E.epsteinii
E.latisepalum
E.franchetii

Ser.Davidianae

E.enshiense
E.mikinorii
E.rhizomatosum
E.acuminatum
E.wushanense
E.ilicifolium
E.chlorandrum
E.leptorrhizum
E.hunanense
E.membranaceum
E.elongatum
E.davidii

Ser.Dolichocerae

Ser.Davidianae

| Ser.Dolichocerae

Ser.Davidianae
E.sutchuenense Ser.Dolichocerae
E.platypetalum
E.ecalcaratum
E.campanulatum
E.alpinum

Ser.Campanulatae

| Sect.Epimedium

E.pubigerum

E.dewuense
E.boreali-guizh
E.myrianthum
E.multiflorum
E.sagittatum
E.pubescens

E.coactum Ser.Brachycerae

E.truncatum

E.dolichostemon
E.reticulatum
E.brevicornu
E.fargesii
E.stellulatum
E.koreanum
E.grandiflorum
F-sempervirens Sect.Macroceras

E.macrosepalum

E.trifoliolatob

E.diphyllum

E.parvifolium

E.zhushanense Ser.Dolichocerae

D.sinensis

L.pinnatum Subg.Rhizophyllum

E.perralderianum

E.elachyphyllum Ser.Brachycerae

E.elatum Sect.Polyphyllon

V.chrysantha

M. fortunei

r V.hexandra
9. V.planipetala
10}
14.19 13.02 11.85 10.68 9.51 8.34 7.16 5.99 4.82 3.65

¥ [% # 25 Euclidean distance

B 1R F AR R A LG B B SR R A AT

Fig. 1 The clustering dendrogram with coefficient of Euclidean distance clustered

by UPGMA showing the relationship of the species of the genus Epimedium
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Table 2 Morphological characters of Epimedium and the loadings of first six principal components (PC)

il 6 A 3 B4 1 A (K F 0500 000)

Hodk 4 7 Loading of first six PC(Marked loadings are>>0. 500 000)
Morphological character BoEmA BCERS O BCERS O BNERS  BEERS  BATNH
PC1 PC2 PC3 PC4 PC5 PC6
65 N | K B . Ratio of petal length to inner sepal length 0.885 622 0.171 834 —0.146 874 0.114 587 0.165 514 0.039 977
B2 752l Spur curved 0.614 334 —0.371 765 0.053 220 0.062 131 —0.122 044 —0.175 798
35 /&£ 5 4 & Hair on the lower leaf-surface 0.711 807 —0.008 132 0.094 898 —0.216 889 —0.040 204 5 —0.175 524
550 Whorls of sepal 0.859 419 0.203 185 0.016 881 0. 154 855 —0.256 285 —0.034 130
MR ZE R 5 2595 1R Rhizome tuberous 0.575 202 0.027 199 0.394 782 0.079 926 0.100 013 0.261 118
T2 75 BLE Spur 0.822 528  —0.405 434 0.149 860 0.082 219 0.000 979 —0.150 970
LMK EE Length of petal —0.191 328 —0.809 766 0.211 762 0.025 875 0.004 134 —0.113 313
M HE Hair on the peduncle 0.395 472 0,131 342 —0.003 328 0.077 702 0.183 332 0.566 490
K J# Length of peduncle —0.589 553 —0.000 199 0.110 133 0.458 660 —0.213 484 —0.097 342
T2 Type of inflorescence 0.624 644 0.191 354 —0.335563  —0.409 250 0.226 289  —0.102 348
7 K J# Length of inflorescence —0.345 193 0.338 176 —0.773 199  —0.080 254  —0.141 194  —0.191 548
1B Colour of flower 0.024 380 0.402 501 —0.215 720 0.099 557 —0.131 006 0.632 576
1% H 1% Diameter of flower —0.228 158 —0. 844 483 0.352 272 0. 044 004 0.039945 0.098 828
ZA M-S 7 3 Arrangement of cauline leaf —0.338 978 0.706 340 0.318 996 0.154463 —0.290 239 0.142 880
24 4 Number of cauline leaf —0.155 578 0.514 209 0.593 645 —0.290 619 —0.326 357 0.224 703
B L F8 2 75 L B Petaloid lamina at the base of spur 0.708 951 —0.547 530 0.065 925 0.087 949 —0.010 066 —0.137 799
JNTE 42 B0 Number of floret 0.428 970 0.701 630 —0.323 982 —0.247 513 0. 089 090 0.043 487
/% Number of leaflet —0.206 590 0.387 142 0.302 672 —0.537 517 0.369 635 0.048 885
35 1 75 8% F1F White powder on the lower leaf-surface 0.818 902 0.048 377 0.054 007 0.149 538 —0.113 663 0.202 569
-3 275 B3, % Papilla on the lower leaf-surface 0. 871487 —0.157 194 0.031 935 —0.153 929 —0.029 184 —0.036 515
H 56 19 0[5 224 J 2 5 M 4% Rounded lobes subequal 0.116 895 0.392 640 0.286 531 0.454 893 0.534 316 —0.123 527
M 3EIE AR Shape of blade base —0.079 164 0. 344 693 —0.111 931 0.633 802 —0.22 2031 0.083 534
-2 4R Shape of blade apex —0.114 741 0. 555 501 0.190 046 0. 369 200 —0.183 684 —0.075 559
-2 %1 Type of leaf —0.048 508 0.567 524 0.076 692 0.088 745 0.075 021 —0.370 165
1 FJE AR Shape of leaf 0.134 289 0.295 080 —0.080 816 0.590 101 0. 441 637 0.148 640
% S 75 3 4R Leal margin undulate 0.829 008 0.041 528 0.021 197 —0.173 562 0.075 958 —0.069 019
-2 H i & Location of leaf 0.546 540 0.543 547 0.286 646 0.117 256 —0.215 957 —0.361 051
x3 EFEBHIET 6 NERSHFHE. S
R R BRTEME
Table 3 Eigenvalue, percent and cumulative of the 8 é?
first six principal components of Epimedium G d];w kSN
N ) — . 7
component ' =
1 10. 145 005 00 20.743 9 24.743 9 l”j‘ VI/ ﬁ -
&®[ 9 5
2 7.085 981 46 17.282 9 42,026 8 UM T
WS
3 4,030 202 61 9.829 8 51.856 6 =L
1 3.566 425 53 8.698 6 60. 555 2 4\
5 2.402 167 99 5.858 9 66.414 1 ggljf/ﬁfﬁ}lacl
6 2.350 618 33 5.733 2 72.147 3
K2 EFEBEYAET 3 F TS ) A E
W AR L B 7 H T A 2K 2% 4 X 40 B 2 e A6 2R Fig. 2 The scatterplots of the first three principal
BERI/INE 2K 1 Sect. E pimedium T 9k 3 B L 55 48 components of the genus Epimedium
A. Ser. Campanulatae; B. Ser. Davidianae;C. Ser. Dolichocerae;
E %ﬁ% EF' E#ﬂi »Sect. Macroceras ﬁ%ﬁﬁﬁ%% D. Ser. Brachycerae; E. Sect. Macroceras; F. Sect. Polyphyllon;

':P Z’IE#@ ’ /\ﬁ 1 ﬁﬂ% ﬁ:}’ﬁ& G. Sect. Epimedium; H. Subg. Rhizophyllum
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ErEBEY IR T 02— HAAEE L.
Stearn(2002) ¥ 1% F 42 & 47 WIS TLJ& : Subg. Rhi-
zophyllum B K A & IR FACAE Y 2 A FiO Al
Subg. Epimedium, Subg. Epimedium W.J& T 43 4
A4 < Sect. Macroceras (B FE 3 H A (5 &,
ARl B I AR b X 6 S FfD (Sect. Polyphyl-
Lon (B35 K A VG 3 SHLHER) 1 DFD | Sect. Epime-
i CELAE K 8RR 8 2% 4t DR 4 H-H AL Ee Y 2
AFh, H— A & B D) A Sect. Diphyllon,
Sect. Diphyllon R e 2 ¥k B o [EH, 4 4H
T4 4 & :Ser. Campanulatae., Ser. Davidianae.
Ser. Dolichocerae F1 Ser. Brachycerae, F i =
SEUIRIAR SO A S AR S N R K EE LA
Ao i P4 ] o 2K 20 /N AR S R R AE R R
Horp/NE KB 45 Stearn (2002) Ser. Cam panula-
tae f Ser. Brachycerae F I FI 2, DA Jp — B8 R0 A
ARG M E. dewuense %), H T4 4.
W S B 24H (Sect. Cam panulatae) . {6 3 & 91 7Y
2H (Sect. Gibbae) \ #£. ¢ FE I 4H (Sect. Sacci ferae) Fl
e B4 B0 4 (Sect. Calcar), T K163 4 +5
Stearn(2002) Ser. Davidianae 1 Ser. Dolichocerae
VLI E. koreanum 55, TERZE 5318 (& 1) A
R T Stearn FIT N 5 AH A 1 23 2K 45 5% (H
TEZHFE 1 v Ser. Davidianae Fl Ser. Dolichocerae
TR — BB A BRI, S5 pR i 5t
Xf A ¥y Hb BE S K B 28 AL 0 m BF S WA
Stearn I A M RERWIH)E LEMARHE. 5K
FRUO R X 38 Fh R A A ML WA T S 8% DNA
ITS FiH-24{K DNA atpB-rbel. f#F5E . Ik N B IR
] ol 28 5 At il DX i 2] D) 43 I o AELAE [ Y R 26
Z B H1 22 LIF R R B K= 3 R Xy R
A B e Ay 1E

12Kt 2 / Ser. Campanulatae F1 Ser. Brachyc-
erae W] i B KW 25, M Ser. Campanulatae F1 Sect.
Epimedium )9 B 1 —# ., X 5 Stearn )W & H 22

SE Wk

5. Sect. Epimedium W) E. alpinum F1 E. pubigerum
AR R E AR BT R AL AR B R T N FE
RKE, WG /NELRRFRAE. SCHF Stearn Xf
Sect. Macroceras. Sect. Polyphyllon 1 Subg. Rhizo-
phyllum WA FE, RS RFE L E. parvi folium .
E. zhushanense 1 E. elachyphyllum 43 2 # {vi A~ B
B Al T AT R R A i itk

I o0 B 2ROR T TR A R B A 3 A
TR BT ERR R 51. 86 %0, ELRNEE 6 A E M4
BT R L B 72. 15% , BAR WA & 32 4 4
SR LA A PR A BTHR3 20 1. R AR BT A0 KR
B S L 3T RE 5 A S b A A [ PR 8 A A 2 A [) ol
&t B LG S E A PR H TR S e B A AR
RS A A5G . A R = U Bl
AU RANIN IR 2R 3 M iy W] WL H i 2 REFA
PIA R R A X R AL RER/INAESERE (I 2) . 3
Yl BITE AT = F2 0 s JLAS R G B A MR BT R Y
VERIE BRI o 255 TR 20 0 F2 R o3 2o A 1) 445
R SCRPRE TR AR TR R E RR SR D R AE S HE AN
3.2 EXEREYMEXR

¥ TF E. shuichengense — H {f 7E 4+ 1, Stearn
B H e AT R L CEE R Ser. Campanulatae i
IRAEH, N E. shuichengense JAiK 4 ~5 mm, F
B2 I S LA B A Sect. Cal-
car F, AW FE H , E. shuichengense W 1 BLAE K AL
KRE X AT RE S N T AR IL AR R R AEZR
BES/NERBEM A ERR L IEMIES WA T EZ
45 56, kB RS 5E  xd 7 2 42 JE PCR-RFLP
Wik ZEERF SR IR E. pauci florum  E. lishih-
chenii fl E. shuichengense 3T % , X 5 AW 57 45 2
V. S ARAEDS xR R A B 2R S Y
W58 % E. mikinorii 1 E. ilici folium W Ser. Da-
vidianae Y3 A\ Ser. Dolichocerae F, 5 78 W} 5% 45
WG ¥ E. reticulatum B Ser. Brachycerae I3
A Ser. Dolichocerae 5 AW 58 45 5 AN A0 {H 15 #F
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