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Abstract; By means of RAPD marker, PCR amplification of genomic total DNA of 28 individuals in
seven wild populations of Atractylodes lancea ( Thunb.) DC. distributing in Xiaojiuhuashan, Xiaotangshan
and Hushan of Jiangsu Province, Jinzhai and Wuhu of Anhui Province and Baokang and Yingshan of
Hubei Province was carried out. On this basis, genetic diversity and genetic differentiation of these
populations were analyzed, and their genetic relationship was also analyzed by cluster analysis method.
The results show that 193 bands are amplified by 18 RAPD primers, in which there are 111 polymorphic
bands with a polymorphic band percentage ( PPB) of 57.51% . Average band number amplified by one
primer is 10.72 bands, in which there are 6. 17 polymorphic bands. On provincial level, PPB, effective
alleles number (N_), Nei’ s gene diversity index ( H) and Shannon’ s information index () of
populations of Anhui Province all are the lowest, while N_, H and I of populations of Hubei Province all
are the highest, but PPB of populations of Jiangsu Province is the highest. On population level, PPB,
N,, H and I of Baokang population of Hubei Province all are the highest, while those of Jinzhai
population of Anhui Province all are the lowest. Gene differentiation coefficient and gene flow of seven
populations is 0.206 5 and 1.912 5, respectively, indicating that 20. 65% of overall genetic variation of
seven populations exists among populations and 79. 35% within populations. Genetic distance among
seven populations is 0. 150 7-0.252 1, in which, that between populations of Jinzhai and Wuhu of Anhui
Province is the smallest (0.150 7) and that between populations of Hushan of Jiangsu Province and
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Wuhu of Anhui Province is the biggest (0.252 1). Cluster analysis result according to genetic distance
shows that seven populations can be divided into two groups, only population of Baokang of Hubei is
alone in a group and the other six populations are clustered in another group. And all of individuals from
the same population can be clustered together. It is suggested that genetic diversity among A. lancea
populations is lower and there is no obvious genetic differentiation among populations.

Key words: Airaciylodes lancea ( Thunb.) DC.; population; RAPD marker; genetic diversity; cluster

analysis; genetic differentiation
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DNA gl a1 G [ At 5 St AR 9 52 5 44
BHIFFERT ; RAPD 514 i Invitrogen ZEHIHE AR/ H]
A1 ; 10xPCR buffer( %5 Mg™) . dNTPs I Tag DNA %
G REENE A 1 RE TR AR MR A FR 23 R 5100 bp
DNA ladder &y Fermentas 28 &) 7= & o {8 FH A9 £ 2ALES
# PE-9600 %! PCR ¥ 1#4{% ( 35 [H Perkin Elmer 23 7))
F1 WV -BP330 HYEE i 44 73 B R S8 (1L HE A FHE

KIEAHRAFD)
1.2 FHiE
1.2.1 % DNA 2R E 44 S Paterson 25 1)

CTAB JEHEHUCEE 2 2 DNA, I PA stk BU1 ~3 ¢
MR B ARE RS ER AR, A 65 °C R HUZE vh
650 wL,65 CIRE 1 h, A% 10 min F24245 5%
LUGIMA V& F be)  VRIEE) = 24:1 IRAW
650 wL, e FPE )5 TR FRFE S ~ 10 min; T
4°C, 12000 r - min~" B0 12 min, B EWER, A
2 fERBUR TG K Z B, F-20 C KA I E 2 hi4 C |
12 000 r + min™' B0 12 min, BTVE ; T80 70%
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Table 1 Basic collection information of seven populations of Atractylodes lancea ( Thunb.) DC. tested

R RS e n Rt

. Number of . . .
Population R Collector Collection number

sample individual
WIJLARFE Baokang of Hubei 5 W 2% XU Xiao-lan 200311004, 200311006, 200311007, 200311013, 200311016
ALIELL Yingshan of Hubei 5 R 2% XU Xiao-lan 200311020, 200311021, 200311022, 200311024, 200311027
TLFR/INILAEL Xiaojiuhuashan of Jiangsu 5 HHIF GE Yan-fen 200606001 , 200606002, 200606003 , 200606005 , 200611006
YL#/NMZ 1L Xiaotangshan of Jiangsu 5 JE LW ZHOU Yi-feng 200604004 , 200604005 , 200604007 , 200604010, 200604013
VL5110 Hushan of Jiangsu 4 22 XU Xiao-lan 200311002, 200311003, 200311005, 200311007
L 45 Jinzhai of Anhui 3 MY GE Yan-fen 200606021 , 200606022, 200606023
ZEIEW Wuhu of Anhui 1 EHEIY GE Yan-fen 200606031
1.2.2 PCR ¥ R 5 & = tpteml  DITLIR L e HE

3 ANFAR Y LR 2H 2 DNA W REAGEST RAPD 514
£, A 80 4% RAPD 5|4y h e L 18 25414 5% T3 |
5o RS M I 51 X BT A B B B R A
DNA #£47 PCR §"3% ,

PCR J i 7F PE~ 9600 B PCR ¥ 344X EiffT, =
N ZR SRR 20 L, A 45 DNA 30 ng . 10xPCR
buffer( ¥ Mg**)2.0 L .10 mmol - L™" dNTPs 0.3 L,
5 pmol + L'5[#72.0 pL. f15 U + pL™" Tag DNA R&
fiff 0.2 wL, K HE W ZE KM E E 20 pl,

Py AR 94 °C TAZ Y 3 min;94 °C AL
45 5,38 CiR kK 30 s,72 CHEMH 90 s, 3t 38 M ; 1
JaTF 72 CHEAH 5 min, W ZEHREH =Y ET 4 C
A7

4 PCR 387> Wy 11 xR AR 00 88 1. 4% (1 3
WHEEIE (0.5 pg - mL™ 1xEB) MLk 1.5 h, ] WV-
BP330 BUEER 4 0 i1 R e i AT WS AR B, LUK
B L 100 bp DNA ladder /£ A4 F 8510,
1.3 #HESH
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NS HEATACEE A 45 I 500 R <1 TG ARAT A7 o,
WL “07, B Ak S Zou B dE 5 B i F POPGENE
v1. 31 A A SOEE AL IR I EU(N, ) (Nei” s BEH 2
FEPEFEEC(H) Shannon {5 B8 (1) (43 b R AL
(G,)MFEHFE(N,) ;2K H UPGMA EXF 7 4~ J&H# 28
AN FRLR (B 9 3512 0 R HEA TSRS 43 AT 5 J A oA Bk ) R
b D[] JE B E] A48 5238 3 DCFA 1. 1 8 FT AMOVA
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FI I % 1Y 18 45 RAPD 519 Ligi AR 7 4
JEFE 28 ASBARR A FE R 2 5 DNA MR #EFT PCR
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Table 2 Primer sequences used for RAPD-PCR reaction of
Atractylodes lancea ( Thunb.) DC. and their amplification results'
[

Iq’r[itz’er 2 ’—g '}iiience TNB NPB PPB/%
AB-02 GGAAACCCCT 10 4 40.00
AB-04 GGCACGCGTT 9 7 77.78
AB-05 CCCGAAGCGA 15 8 53.33
AD-19 CTTGGCACGA 14 12 85.71
AH-12 TCCAACGGCT 11 4 36.36
AH-13 TGAGTCCGCA 10 4 40.00
AH-15 CTACAGCGAG 10 9 90.00
AU-10 GGCGTATGGT 11 7 63.63
B-01 GTTTCGCTCC 13 7 53.84
B-08 GTCCACACGG 15 13 86.67
B-10 CTGCTGGGAC 9 1 11.11
E-04 GTGACATGCC 0 0.00
F-04 GGTGATCAGG 11 6 54.55
L-09 TGCGAGAGTC 9 3 33.33
N-03 GGTACTCCCC 10 3 30.00
N-07 CAGCCCAGAG 9 6 66.67
N-13 AGCGTCACTC 10 7 70.00
L-17 AGCCTGAGCC 13 10 76.92
J3T Total 193 111

S Average 10.72 6.17 57.51

D TNB. 44 85K Total number of band; NPB; LM S E Number
of polymorphic band; PPB: £ 75 1 £ 4 & 45 % Percentage of
polymorphic band.



38

W) B8 IR 53R 5 o 4R

21 %

WIS D AU 4 4%, HIRAY 284
W 3514 AB-05 1 B-08 ¥ 3 H () 247 B £, ik 3|
15 %%, H51%) B-08 ¥ ¥ M Z B A B £, 6
13 5551 AH-15 §7 35 1Y 2 8 4501 B 70 R i
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2.2 EBEBEASHMESW

MEAR 7 BRI E ZREERREOLR 3, 45
T NEDOKTF , Z M550 B 735 i 1 R
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R3 BEERT NEHNEESHEREY

S I 5 T A 200 55 6 6 PRLBC Nei ” s i TR Z2 A 1 48 B0
Shannon 15 8 38 0¥ i db & 3 VLR 2 %8
fiK, WEBKEE (GEW R RA 1 A5kk, kit
BRI TS ) R 2 A A A o
i AR O HEFE M AL B AL E L 55
JUAEILFBI L TEIR /NG L R4 TR T4 TR A AL
ST LR L Nei” s JE R Z AV H8 £ Shannon 15 B,
A B SR UCHE S G R e b5 il
TN YT/ N UL YoM L R e gE,
TA BB EKTEE M ERN SR E R A
RGN FE B Nei” s S ZAEEHE 4R Shannon {5
AR 9K 57.51% 1.317 4 0. 187 2 F10.282 7,
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Table 3 Genetic diversity indexes of seven populations of Atractylodes lancea ( Thunb.) DC.

gﬁ‘ﬁ%%’ﬁ( g?ﬁ}»‘l‘i%% ﬁi&%'fi Nei ’ S % Shannon

B FERE o T3/ % B # ZHEETEEL 5 BR%
. . Number of ) . ., N

Province and population . Percentage of Effective number Nei’ s gene Shannon’ s
polymorphic band A LR . Lo

polymorphic band of alleles diversity index information index
#WHt4 Hubei Province 85 44.04 1.289 9 0.166 2 0.2457
1AL BE Baokang of Hubei 66 34.20 1.243 0 0.138 4 0.202 4
WAEIELL Yingshan of Hubei 55 28.50 1.209 1 0.1177 0.171 2
VLI4 Jiangsu Province 88 45.60 1.264 0 0.156 7 0.236 1
YL TLAELL Xiaojiuhuashan of Jiangsu 43 22.28 1.163 5 0.092 0 0.133 8
VL7 /NZ 1L Xiaotangshan of Jiangsu 40 20.73 1.153 8 0.086 2 0.1252
YLFRHI 1 Hushan of Jiangsu 43 22.28 1.1813 0.098 4 0.140 9
48 Anhui Province 37 19.17 1.127 5 0.0758 0.1119
LR %€ Jinzhai of Anhui 24 12.44 1.099 5 0.055 3 0.079 2
LRIGEW Wuhu of Anhui - - - - -

JE T SRS Total level 111 57.51 1.317 4 0.187 2 0.282 7

2.3 BEHEMELESH

HT RAPD #Ric s Mrai R EAR 7 45
HEOY G RE R UL 4, MR 4 W UL, 7 A& B 1) iy ist
FERRES ] 0.150 7 ~0.252 1, Ho | w84 FEMZ#EE
2 A JEAE R A2 B 2 BN, AR 0. 150 75 7195
IR BEEH 2 R R s E R B K, 8 0.252 1,

HLF RAPD § #4455 | W Fl POPGENE vl1. 31 %%
FEXE T A JEHE 28 A F AR AR AT RIS b, 45
VL1, SRS HrEs KR ok A W] — A JE BE A B Rk
PIRAE— S, R T P 5 R [R]— Jo8 B BpLbR (] 9 35 4% 722 S
BN BT ARl ARYE RIS 7 A B E ST
N 2 A5 1 AACE AL PR R R R, B L R R
JeE 5 HAth Jm AR ) A B Y 5L G &R 2 A &

®4 ETRAPD HREHHHEER 7 MNEHNREESRY

Table 4

lancea (Thunb.) DC. based on RAPD marker analysis')

Genetic distance among seven populations of Atractylodes

JEREEAESIEIEES  Genetic distance among populations

JETE

Population gy YS  XJHS  XTS HS iz
YS 0.162 8

XJHS 0.2064 0.187 5

XTS 0.1751 0.1689 0.187 5

HS 0.2257 0.1689 0.2001 0.219 3

1 0.2388 0.2193 0.2257 0.2193 0.219 3

WH 0.2064 0.1751 0.2193 0.1875 0.2521 0.1507

DBK.: WIHLAREERE Population of Baokang of Hubei; YS: WIJtIE1l
JERE Population of Yingshan of Hubei; XJHS: TLF /N LA L E B
Population of Xiaojiuhuashan of Jiangsu; XTS: YL 7% /)7 (g #f
Population of Xiaotangshan of Jiangsu; HS. VLI R Population
of Hushan of Jiangsu; JZ. ‘% %4 %% J& Bf Population of Jinzhai of
Anhui; WH. LB JERE Population of Wuhu of Anhui.
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1-5; LR FERE Population of Baokang of Hubei; 6-10; b3 11 &
B Population of Yingshan of Hubei; 11 - 15 YL 75/ JU4E 1L & B
Population of Xiaojiuhuashan of Jiangsu; 16 —20. YL 75 /N % 1L & B
Population of Xiaotangshan of Jiangsu; 21-24 . VLI L s Population
of Hushan of Jiangsu; 25-27. A FE R Population of Jinzhai of
Anhui; 28 LREGEW R R Population of Wuhu of Anhui.

B1 ET Nei’s BEREBENEEART 1MEH28 M EHKNEKXE
Fig. 1 Cluster dendrogram of 28 individuals of Atractylodes lancea
( Thunb.) DC. from seven populations based on Nei’ s genetic distance

2.4 BEEMNBEEIUSHT

K H AMOVA 32 % i/ 5 R 7 A J& i #4735
LA S T7 2500, S5 R L b DX ] b DX P Ji 3 ] 2
JEBEN B AR 5 0 0l i B AR S 1) 8. 39% ,29. 88% FlI
61.74% . T POPGENE v1. 31 314 il 5L A
IIEERE(G,) M 0.206 5, B 7 A JEHE R B LA 57
FRAETEIEREN (79.35% ), MRS 20. 65% K
HJE#EE], B AMOVA 75 B 20 A1 25 S w1, 3% R O

(N,) R 1.921 5, UL AR 7 A RERI A 7
IR AL 1

30w

RRIr AR TR AT WL PE AR S L XA £
e J R B S TR S R 38 A% A A S
B 0. 7 Je T R L DX ) A S L 2 Bl 2 T
J& T30 L DXV N LA L VL8N LA 5 8
HERER —2H, RE 5 DR CREOE, X
— SRS AR L B ST A 25 1R
GARSERER N —2K7 M5 a5 e M, (5 542 vk an
AU R L DX L T A A% i R A 5 4
BERR ST ARRES , MERE—DINIES
278 HAZ P - S PR B2 i AR R B S, AR 2
WESHD I AR SR R IE T e R L X AR I Y
WALS BAT 1 AN RPN AR 2R E 44 0 B s
K (Atractylodes lancea subsp. luotlanensis Hu et Feng) ;
SZAREAE AN Ry AN L XA 2R AR L b X (A A
IS L ) 531 1) 2 SR Y R R Y JRUIE AR SR AR T AR
TR L1 T IR PG R 4 2% 2 L U O A 2 R R A
TGRSR, TR SELE R, WA RR
SR 5 A SR BRI AL B8 A 728 S
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