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Abstract: Epimedium sagittatum has wide distribution and the large morphological variation,
which makes it difficult to classify. In addition, great differences related to morphological traits and
bioactive components exist between different populations with unstable quality. In this study,
guantitative morphological characters and genetic diversity of 12 geographic populations of
E. sagittaturn were determined by a common garden experiment in the Wuhan Botanical Garden,
CAS. The results showed there were significant differences in morphological traits. Based on AFLP
data, the genetic diversity analysis demonstrated that population relationships were closely related
with geographical distribution; Liuzhou population(LZ), Northwest populations(CL, HH, ZY)and
Eastern and Central China populations( YT, WN, NF, HS, QZ, SG, LY, LT)were successively
separated. But complicated morphological variations were shown by hierarchical cluster analysis of
the main quantitative morphological characters and only part of the populations showed a certain
relationship with genetic diversity. This study provides important information on the taxonomy and
exploration of quality resources of E. sagittatum.

Key words. Epimediumn sagittatum; Geographic population; Morphological variation; Genetic
diversity
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BRETEN/NERL (Berberidaceae) X E B
(Epimedium L. ) ZHBEAEY), RRENHH
MY, BEEEKBEREHEY, #H RS
KEGH, 2MACKENEXLEREYY 58
Fr, REA48F, RELZBH YIRS A T
DAYFEREE TP RN
HRBT(HREER), MUEHHEFH. BEHGE.
HERIBEER, RAEE. REaE. M
BEM, NMREFREB KPR,

FiH 22 £ 72 ( Epimedium sagittatum ( Sieb. et
Zucc. )Maxim. ) (X R =R ) F{HEAR
FAEGIE) R, TELATRENER.
g, BT RFREBX, BREER TR,
WAEREK., HIEBAEL TG — e,
ARFHREERFES. BHERSFEREX,
FREBREAFEE", B4, EIERERBRK
EEENEHGHS, FELEEERGMRE
ZRMBREGER, MERERIARE. RIFHRLT
WILRERE, LR EENEE = WERE
A, R (common garden) £ #H AR [F 4
BB MA SO GRS | Mo e ] — R b, R

FRHAERN B, AMBIRRIAL R P RIMNER
R, RMRETREEMPOTBENTER. FE
AL 2 AT R

B, FFREEFrHE LR RAE SRt K T AR
T 5T ROWESZERMT, NTHHRELERR
FEFEIR 2 AR AL BE BB WIER . ALKk
BRI ALTE 12 B SRR, WA R R R TR
FOEB BOBIEERM T, M EEENRTRE
38 R HAEACRIF R PRI, FR, duk R
IR LRI B A5 TR A R SR 4R 4t
EERHEE -

1 #REFE

1.1 FEEE

P g MR £ 28 ( Epimedium sagittatum) 4345 [X.
WNEEER A EARERBIILS B (LT) ., SME
L(ZY) . BImEdFELY) . B (HH) | Birs
FH(CL) . ZBHIW(HS), J"RHXK(SG) ., T~
TN (LZ) . BEKR(YT), WAHRT (WN),
TLHRgE(NF) . B M (QZ) 3k 12 gt E
EREF(E), TRIVEYE TR ERE,

_d;r’1\~\-f:f Anhui
: LT @
Hubei HS @ )
A’}. Zhejiang
L[~ ®
- A " az
/‘ p——
Guizhou ® Jiangxi
zY
® 7 ® SG
Guangxi Guangdong (

LT. % HE#(Luotian population); LY. ¥IPHERE(Liuyang population); CL. Z&#F|E#( Cili population) ;
SG: ¥ & B (Shaoguan population); YT. 4 JE# (Yongtai population); NF. B3 & & ( Nanfeng
population) ; ZY. E/E#HE(Zhenyuan population) ; HH. $#4k &8 ( Huaihua population) ; HS. #HIlJERE
(Huangshan population) ; LZ. #i#E#(Liuzhou population) ; WN: &7 /38 ( Wuning population) ; QZ:
M B (Quzhou population) , FE(The same below) ,

1 SIHZEEE 12 A EHHESE
Fig. 1 Geographic distribution of 12 populations of Epimedium sagittatum
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1.2 BEZHR

TEMEAMENE, #TZHE RN FRKSE
H. HEMFE, BESEFHK. M. RS
SREMRHT, EHIBENLERE 10 BRI & 5 b7
(R 43 BT EBUREECR 50 MERR) -
1.3 BEESHESH
1.3.1 HRERESH&

FHBREZHEH R ELET H, BRT
—-80° CARIRVKFE S, HTX TS d, MEBHHEH
THE 20 mg ARG IXHEH B, AT DNA
REL
1.3.2 DNA fy#REX#n AFLP 3%

3% F§ DNeasy Plant Mini Kit( #£E QIAGEN 2
A]) R DNA, FIHZEEK R DNA 2 &,
PR 50 ng/ul M TAEM A, R Vos &4
A H ", ) AFLPTM Analysis System 1
(Life Technologies, Burlington, ON, Canada) jf
1T AFLP 23 ¥71, Fides 8 X 5|9l & Wy AR
DNA, % HZEFE A B TERY), 92y iR,
ARG FITR e SR B 8 X5 1 AT Iy (R 1) .
1.3.3 Zito#h

B EE RS AT R IR R A IR
“17, JTHEA“0” 2 BRI 4 it 90~650 bp
Wi, WA R WEEMFE, B NTsys &
Pl Nei’ s & B ik UPGMA JR3841#7

2 &R
2.1 EEEHR
2.1.1 MHEK®EK

M A RIEH (% 2) R T JE#HH IR, 7

FI B4 FEREAE AR RS — A 43 32 = i & TR A
R (B HRIEE R ) . PR (M R R FEAL R
B, cm), IHRFHKIEL, 4 Spss16. 0 Hi4
250, GREBVAREHT A KEWAERES
5, BlE#HTFERAEK, KFEHA2 469, ZA
BAKEERESH N 2.361, 2.356, B HEHREMHH
K&/, 1.37,
2.1.2 #ESEFHEKE

HESHEFHKI(R2) —~EBE LRI T &2
EERAGEFNEREE. WEEEKE (REEF
AN KRS, THEEE, &
Spss16. 0 #kf4 Z40#1, SGREZHNL. TH.
i B R TR NEESETFHK N ER K, o
Bk 0.125, 0. 119, 0. 108, 0. 105, FiE/E#EA
BEFREE, WESEFHKIEHR 0. 052,
2.1.3 I\EH

INEBRBEEBSBNEER R —, PHE
BEANEP i BB ER/NERE R 3 A, DRk 1~2
A, HibprARE#R 1~21 MRS, Hf 1, 3 5
S5AMEBE(E2),
2.1.4 #8

BEMLZERE 50 #R Mk, MEHMEE (EXERZE
P TSR ) (R 2), 45R4 Spss16.0 it
FEIH, SEHRERAEREER, HRERH.
NPRE#E Bk RERRE R, 7508 44.1 cm,
42.26 cm R 41.45 cm, MERTEBHRE®ER, N
28.9 cm,
2.1.5 HEFE

HEER RS E R BWEER R, £
2HERBR, AREHEYERE-—ENEREBE

®1 12/ EEEREE AFLP 59 8 X5 MHEA

Table 1 AFLP primer combinations of fragments scored for 12 individuals from E. sagittatum

G B|4%t  Primers
No. EcoR 1 -A Msel -C
1 5-GAC TGC GTA CCA ATTC AGC 5-GAC TGC GTA CCA ATTC CGA

5-GAC TGC GTA CCA ATTC AGT
5-GAC TGC GTA CCA ATTC ACG
5-GAC TGC GTA CCA ATTC AAC
5-GAC TGC GTA CCA ATTC AGG
5-GAC TGC GTA CCA ATTC ACT
5-GAC TGC GTA CCA ATTC AGG
5-GAC TGC GTA CCA ATTC AAC

0 N O A WN

5-GAC TGC GTA CCA ATTC CAG
5-GAC TGC GTA CCA ATTC CAC
5-GAC TGC GTA CCA ATTC CGT
5-GAC TGC GTA CCA ATTC ACC
5-GAC TGC GTA CCA ATTC CAC
5-GAC TGC GTA CCA ATTC CGT
5-GAC TGC GTA CCA ATTC ACC
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Table 2 Quantitative characteristics of 12 populations of E sagittatum

it PO/ podi AT MK R (cm) ot H T H (g/leal)

Population Leaf length/Leaf width stem of inflorescence Flower Plant height Leaf dry weight
LT 1.373 £ 0.055¢e 0.119 £ 0.010ab 3, 1~3 32.71 £1.04cde 0.131 £ 0.005¢
Y 1.617 £ 0.085de 0.095 = 0.007bcde 3, 3~9 29.75 £ 0.71f 0.093 = 0.006gh
LY 1.748 £ 0.021d 0.075 £ 0. 003ef 3 42.26 = 0.88ab 0.198 + 0.008a
SG 1.817 £0.070cd 0.074 = 0. 010ef 3, 3~5 44.14 +0.71a 0.126 £0.013d
HH 2.082 £ 0.115bc 0.125 + 0.004a 1,3 30.52 £ 0.79ef 0.092 £ 0.008h
QZ 2.084 + 0.062bc 0.077 = 0.002def 3, 1~3 30.64 = 0.80def 0.151 £ 0.008b
Lz 2.095 £+ 0.130bc 0.108 + 0.002abc 11, 3~9 30.26 + 0.89f 0.062 + 0.006]
NF 2.1562 £ 0.102b 0.052 = 0.002f 3, 1~3 34.13+0.76¢C 0.116 £ 0.00%e
WN 2.190 £ 0.070ab 0.105 = 0. 020abcd 1,3 28.91 £ 0.71f 0.115+0.011e
YT 2.356 + 0.069ab 0.070 = 0. 006ef 13, 3~9 41.45+£0.72b 0.078 £0.014i
CL 2.361 £ 0.099ab 0.083 £ 0.004cde 1,3 33.04+0.77c 0.095 +0.0069
HS 2.469 £ 0.071a 0.076 £ 0.007ef 1,1~3 30.11 £ 0.56f 0.098 = 0.007f

E: AFSEEARRNEFEERZERBEN(p <0.05),

Note; Different letters within the same column indicate significant differences at the 0. 05 level.

e, PHERHF®E, 50.134 g/leaf, FEa=
0.05 KF LSRR EHABEMNZER, THHE
JERERE, 7 0.199 g/leaf, WP ERERE, N
0. 062 g/leaf,
2.1.6 BEEEUBEERSH

X REE 12 MNEHESEABIENA
Spss KHHAT R EREST, SER(E2)R
B, ZERARXTRA 32, WMHER(LY) 5HXE

cL
HS :l
az
N
YT
HH
Lz
WN
LT
I
Y —
s —— |

2 HHEXE 12/ MEEESIERER
Fig. 2 Hierarchical clustering diagram of main
quantitative morphological characteristics
of Epimedium populations

BE(SG) BA—2%, PHER(LT) 5HTER
(Z2Y) . RTREBH(WN) . BIMERE(LZ) ZAR LR
F(HH) Roy—3&, MAEMER(CL) . ®ILER
(HS) . BMER(QZ) . MEER(NF) ARRRE

BT RN, BrlE&BBRRIATEAHIH,
2.2 BEEFESN
2.2.1 MR

I HE 423 &, FIHEXTIY TS 53
%, ZARMEFKH 369 %, ZBHHH 85.9%,
EIEEATI MY A& 45 K, Hpdtg
%65 %, MRt 60 &, BIMEHBYAH
RE&RW, TUBEZE X4,
2.2.2 BEEDEM UPGMA SiF

KB BRIGEE ALe F A 0. 147 ~1.301 Z
6], ZEFBRIZIEREHTT UPGMA BRENT, ERE
A~(E3), MiMER(LZ) &isrth, TEEERMN
(CL) | #m(ZY) FiME(HH) BHBERA— N ER X

LT
|: YT
WN
NF
HS

3 WM EFEEESSE UPGMA o7
Fig. 3 UPGMA dendrogram based on AFLP data
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Grito HAth 8 NMEMEEMATEERBIK, Kb
HIfERE AL B 7 SRR ST, HERR
(NF) SEILER(HS) & e, MESRTER
(WN) Bk #ERE(YT) BA—K, RIEH%SHE
MER(QZ) . HREH(SG) . WHEH(LY) R
FE—il,

3 it

[FERE LR O TAERR—3:, BRkkR
BB IRERE, AP EETREEMKE
ENFEHNE N, FREREERFETENRE., S
YR ARVEHRSEHFEAD T EZRFAH,
Eriksen %" @ FIEHRIBEL WM T EA ER
B Centaurea solstitialis Z=#hfh 5 4 e Fh L A
R, W TRERBERISRYMARPHERH. &
MRRAFERELR, T &ERERIFER
—Bhk, BRERE WIS HTN B B A A B T e B
REWEEER,

TESFE S HTR R EA R AE R REF ZF A
R, BHEC MR EE, SNELER
OMBREEHT T BRIESS N B i E,
RUZH . WM N ERRTESRIERA —
ERRERE ., AMRAKR, HHBErERERER
AERABEFAABNER, BLFEFMT F&H
K, Mm% HE#HHFKELRD, B, FHEH
WA SHEFRKILER, BEERFRIEESE, m
MEEHEELTRESE, RR ki EFE,
KEfEmm, RTEHRSE, JWHEERFTAT
HEE, MUMNERER, REETHXERH, WH
BHAARR KA AR, WTUENKEAT
SEGF, HH, FHERHBRT —ENRERE,
HrthKEwEAD, it TEMENER, BaHE
YWEBE ., MEFRM EEER/NMEBER3 A, D
BHRH1~24, ERHLESZRSTAHE LN
BEURI e B A P R T —E Rk DE

o Bl 1 22 AR BT 9T O 24 PR T DRI 5 Y 8
Ro TSNP EAHEEE., ARE, FEEH
STV T HIE SR R BEREEN T &h
ERREBHIER. BESHEEST ZORFEE#
WA, RASEHBREZEE SHESHRES

FUNRIAERYE . 22T AFLP 28 M 47 ST R A%
BRERMT B, | HEMER (L) Bt
RS AR R R R, AKEERYT) .
RTEMH(WN), mERR (NF), HIlERF
(HS) . BMER(QZ) . MRXEH(SG). WHRE
RE(LY) . BFHER(LT) SERMEFEHREN—
X, MAE HER(LT) &EHH, HIETHES
R, ZBAER(CL) . SIEER(ZY) . M
JERE(HH) SG7a il KRB RO — 2K (B 3) o %%
RULHI R B LA R SRR R AR e — 2
RE BT HBREY EBORE SRR, &
THRSERFTHREDTEGR S, JHEH
(LY) A8 R & B (SG) A —K, M E L&
(HS) . BMER(QZ) . EmEEH(NF) | KERE
YD ERRI—K, XEGRERRERRAL
—EHHRY:, ERESRESBEREITER
FEEA—E, WEBSRESHHEII KR
WATRERE, ROAHHBLERSNSHYE,
DB SBERRZEBRRANE 2, HHBLER
—MrRF ERAELL B R, A LERASITE
MEREENM T ZHEMELMRRE . ARmBEERE
DERKBEZRMEER, DRI 5%
TR RN EAENLR], & BROR P BOT R A A B i
FRERRRMELMYE
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