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% 4E 86 1 b1 KL R R ETHE L2 T B R R A SO B R TR [ R A g A 2 A B Y 28 5 R I 45 5 3R
FUVEAR 24 1 0 50 5 Al 2 48 SRS J A L S 5 R B E A R BE S 4R A B IR A . S5 2R BOR .83 X SSR BI#)
YR 420 AL Z RPN AUEE 97.14 % F T SSR 4> T AR e 1Y 2R 284 M7 3ok 4% FE 55 /2 0.63 (LI A 3F 4
ARG HARGE S TT) 3 0 [ i AR HE AT RE VR 254 388 15 23 M7 . 2 B0t A% 72 S SF T T A oA A S 2 o A 1) 5 A1 3.4
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Table 1

LU 8 A R 4% DAy 3 25 o AL 22 AF B AL ok AR B Y
OB BF A= ORI B R 2 280 OB BT 4R 3 DX
TR 22 5330 70 9 6 SRR A B s 3 Gt il 44
B PRBE T R R (AR AR 0 B A R O BR 1T R
CHT R A O HF A2 20 AR A AR BRI b GRS D |
Je L JE R R A B M E AR SRR CHARM B o 25 )8
FEMOREZ PR R S a3 1 o .

& BB R R R R

Different leaf type materials in each population

JEBEA VR Population source

I HAFAE RS Code for leaf type characteristics

1l Jingshan — Jb

R 1 Baokang [ Byl a Bylb
R 11 Baokang 1l — Byll b
P HE I Baokang [l Ba Bb
Pl Yingshan Ya Yb

AR Atractylodes macrocephala Koidz. — —

Je Jd Je Jf Jg -
Bylec By ld Byle By lf — —
Byllc — Bylle — — .

Be — Be Bf — —

Ye Yd Ye Yi Yg —

— Gd — — — BGh

TE 50l ORBEAIZE L 43 S BF 8 B BT B Y SRRy Ty T 74 AR SR EF AR T VHF AR 1T

SUGUARR ER BE A R

I ARG (5 2 R (B e AR [ e | A B BRI 2t oy NS FEHE“a boe.d el g . h”F R, Note:Jingshan, Baokang and Yingshan

represent J.B and Y using pinyin initials,Both y I and y Il represent wildtype(yesheng I ) and yesheng Il respectively.G represent Atrac-

tylodes macrocephala Koidz,lanceolate leaf,lanceolate split leafl,oval leaf oval split leaf,long oval leaf,long oval split leaf, full-split leaf, obo-

vate split leaf represent a,b,c,d,e,f,g,h respectively.
1.2 SSR HFHREH R TTiE

AR R A ™ 5 AL AT g oy 29 AR
TR B A TE AR RL 25 28 B 3 A4S BBk (Gd i
2 RO E A 1.2.3, R4 87 A FARR Ay 4 i
AR CTAB 322U DNA, FEARM & H
FE R Z WY, Bk E AL 7E R L DNA i A1)
R 193 % vl WCFD B3 ik £ T L Bk 25 i e eh B 2 ) B Y
T 51K IETF Shakeel 55507 X 5548 A () §5 ¢ 41
W ¥ 48 . SSR 514 H Primer 3.0 (V.2.3.6)
M4 Unigene MHIE T 513 11, 51 40 0 7 25 i 2% ff
H NCBI Primer-BLAST 5.0 Chttp://www. ncbi.

nlm. nih. gov/tools/primerblast/index. cgi? LINK _

LOC=DBla stHomeAd) 7E £k % 11 8 A4 5 1, i 1% H
FFA BRI 519 7 50 DU RHE Y8 R BRA
B
191 PCR 4734 s SR & 20 pL, PCR ¥
BERRF R .94 °C.5 min BUAEER ;94 °CL 35 s A1k
52~60 °C,35 s B k372 °C,35 s fEf; 35 MEIH,
BJE M 10 min, #E4T PCR "84 IF, 25 9 48 7= 4y
SO N W A Z BN RRY I B R B R R
B IO BE (1A A AR Y b T R R R O
(2 COHOEHY 4G, AR5 VRIS B AR KR E (52~
60 CHOHTSLE. ¥ 35 A9 PCR =4 28 B 3 I Bk

JHg Bt e (PAGE) LKA I o 2 €8 )5 A R g skl 2,
1.3 REHEREEASVEFHE

AR EFAERKRIT A6 55 5010 E A
] it 7 SR R 8] 4 i 8] 4 i SE R R LA
ROEC P8 A A [|] i AL 20 45 R ZE AP IR AR B, R
ZEROFRRE . e Ah L (A A 5 GO 00 £ O R P A
AWM E BAR (em) % B D /mm®) il = AR
ERZMAR T Q E) ,Q="1H% % X x X {[IH=E
SR AR X 1000]/217 X 100%) ,

2045 AR IS P A R R BAd i Y o A 2
Z(rp [E 25 ) (2015 WO BT A, B R R (4 E
98.0 %0, BP0217) Fll B-#& it B (4l Ji£ 98.0 % , BP0263)
Xof HE T ) R e v R T R AR A H] . A I
HE S T A R R ORI B I I ) s o R 2 40 5 O
Y=291812—50.125(R?*=0.999 9).Y =13561x —
2.8896(R *=0.999 9, Hip Y MIEH AL, mAU -« s;
x X BE R, mg/mL, TS A ST 4 oy
B I AE . AR ZR A BRI o0 ol 1 ARG 2 B
55 (RSD = 0.15%/0.47%) . & & P i 1 (RSD =
0.62%/0.26 %) . 8 & Mk 55 (RSD=0.60%/0.63 %)
FUANARE BSR4 56 (RSD=0.29 % /0.88 %) , 13 B 43 #r
07 T A8 A A 10 2 S e 5K

i AR CHE R TR OR 2.0 g, TR 2 E
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XUFE S5 WA A W X3P R 1Y 3 A% 2 A5k 4 A 9

JoT e ) U AR A A AR IR R L A AT
Bk, NI 6 b, B B aRE S i BB AR AL . KU
AR T T 2 A B R 00 28 R ML v 4 2 il
T PO (T vh T8 12 h, FPke & T 4L
Getg ik E 105 °C IFHE T 2 1H T 6, H a0 i o o
R ¥ PR Bk R ) A
14 UFIEHEIENEIFE

T Ak 2R 48 B R RO S 08 A S A A
AR F I R i A 7 AR TR SR HPLC B
PE L E 3BT 0 A AR R ZE A0 R A S . A
B AL A% 4 Agilent 1260 ROBUR 35 4 s Ui 3 AH 4
CIEFNIK S R P B Wk J0d 1) T AT R G
1.5 HIEMD WAL

HR4E PCR 4714 25 2, & %] SSR 51 ¥ [7] — A~k
AL BRI B 1~ 2 A S B B R 08I B A R S
W TASSEA LA, By 8 550 IR 17,
T Sl A 07 & 57 SSR 43 FARIC Y 1/0
R, DT X 86 4 b A R E AT 23 . 4 T ARl
1/0 46 P304 % F NTsys 2.10e #4414 Similarity

P B L B B, DL Clustering 72 ¢ i 17
UPGMA it f& 2 ¥ £ 45 B F Bk B3R 26, H
GenAlIEx 6.502 CF 540 3¢ 2 50 3 4 bR 43 A7
H POPGene 32.exe 4T3 BE A (8] 1) 358 4% B 25 A
WAL —BUE . RAVEURE 5 15 Mo B 04 4 Bk
Excel 2016 1 SPSS 17.0 #4777 22 43 M7 . A 5 ¥ 43
TSR 53 M . A 2745 BUIRI T 43 B ok T vh 24 € 3 4
S TR R AN R S8 (A WO BEATPEA , S A g 0
T AR H] Excel 2016 #4740 31, i ] SPSS 17.0 %
AT RIS

2 HERESH

SSR & FHric K &AM

239 X SSR 5| ¥ b L 0 € B GE P3G 4 1
19 186 Xf, Horh 1 250 16 Wi T A7 Z2 8519
A 83 X, AP BEH 420 AL A TR R R,
97.14 %% s U I Bt b4 R 2 B 1 2 8 i
B2 A B R R GEB o Bl B SSR 51 A I 1) 2 25
PEDLIE 1, &4 51 i 45 5

2.1

123456 78 910111213 141516 1718 192021 22 23 24 25 26 27 28 29 30 31 32 33

34 35 36 37 38 39 40 41 42 43 44 4546474849 50 51 5253 545556 57 5859 60 61 62

123456 78 910111213 141516 1718 19202122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 4546474849 50 51 5253 545556 57 5859 606162

Pl N A B AT RS 1~ 62 43 X R AR 4 K . Jb1 . Jb2 . Jb3 Jel Je2.Je3 . Jd1.Jd2, Jd3 . Jel Je2 Je3 . Jf1.Jf2.Jf3.Jgl.Jg2.Jg3 . By [ al.
Byla2,Byla3.By [ b1.By [ b2.By I b3.By [ ¢1.By [ ¢2.By [ ¢3.By [ d1.By [ d2.By [ d3.By [ e1.By [ e2.By [ e3.By I f1.By [ 2,
By [ 3. Byl b1.By [l b2.By [ b3.By Il c1.Byll c2.Byll ¢3.By Il e1.By Il e2,By Il e3.Bal,Ba2.Ba3,Bbl.Bb2,Bb3,Bcl.Bc2.Bc3,Bel,Be2,
Be3.Bf1.Bf2.Bf3.BGhl1.BGh2, The numbers 1-62 from left to right in the figure correspond to the material names respectively,Jbl,Jb2,
Jb3,Jcl,Je2,]e3,]d1,Jd2,]d3,Jel , Je2,Je3,Jf1,]2,]f3,]g1,Jg2,Jg3.By [ al,By [ a2,By [ a3,By [ b1,By I b2,By I b3.,By [ c1.By [ c2,
Byl c3,Byldl,.Byld2.Byld3.Bylel.Byle2,Byle3,Bylfl.Byl f2,Byl {3,Byllbl,Byll b2,Byllb3,Byllcl.Byllc2,Byllc3,Byll

el,Byll e2,Byll e3,Bal,Ba2,Ba3,Bb1l,Bb2,Bb3,Bcl,Bc2.Bc3,Bel,Be2,Be3,Bfl,Bf2.Bf3,BGhl,BGh2.

E1
Fig.1
BRI B LS
P 2 BT, (6 86 10 b1 e 10 o A 3t A% 1 8 S
0.63 5 LB 7T LA IX 43 FF 56 4 AR AR 2 A A [R] (b
Ff . FEAERE RS 0.59 4b, DK T A M EHR R 3 ANk
BELEE T RBEIL 71 M Ah Rk A& T 501 (18 ) AR
JHE L (16 ) AR I (O ) AR BRI (15 #3) A il
(13 G0 M RL 55 1T RHBEIL 10 (3 M kL 15 2 f7

22

BB ik 41 4} SSR 31 4 MBI £ 351 (A 4712 PLD001; B:#R12 PLD194)
The detection of polymorphisms of partial test material SSR primers(A:Marker PLD001; B:Marker PLD194)

e T BORPRLR 8 f3 3 il i bk 58 I R 5 A
VNSRSV SR S| e e/ NSRS PN 6
AL B R OK L 2R G OC R B J& TN [ Rl A 5 A
IR T AR 1) 5 A AR 388 A2 B 5 AR 0 B L AR ] 119 3
AR SRR . BeAh A T A AP TR — i LAY 3 S [
BRI AT > ARSI L S5 R R TR — L XA
(7 - 7 g AN [5] 3t X AR [R] - 28 1) 44 RE O B0 R AE —
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(GD Y43 HI7E 0.051 0~0.465 8.,0.627 7~0.950 3,
FIARBHA S5 FEARBAMN GD B.E KT & RBEK
H5EBEARBAN GD.GI B /N T35 RBEA . UL

AAREFEARMEE CREIE, B RKRE THAKZ
], AR R AR LA GD /.Gl
T R U AR BRE T AR B I A 5 28 06 R decilt , JLiR 2
PR T Fmt Il =z 0], 05 2% O 3R SRzt 1 2 fR BR TT
IR Z E], BADFEARBEAEN GD /NT 0.177 1,
GI ¥R T 0.837 7, bt W 3 1 A B 44 (0] 119 38t % #E 25
AR SRR T REAR N .
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L F 4L Coefficient
2 HiIXHRETF SSRIFIEHNEERSW
Fig.2 The clustering analysis of the selected material on SSR markers
x2 FEEER Nei’s HEERE(GD)MEE—BE(G)
Table 2 Nei’s genetic distance and genetic identity between population
FEMAOR IR il PR T PRBET PR il AR
Population source Jingshan Baokang | Baokang [l Baokang [l Yingshan A. macrocephala
1l Jingshan 0.920 7 0.839 7 0.887 8 0.883 5 0.627 7
¢ I Baokang | 0.082 6 0.901 9 0.950 3 0.911 6 0.670 2
5 11 Baokang I 0.174 7 0.103 2 0.899 7 0.837 7 0.633 9
£ BEI Baokang [l 0.119 0 0.051 0 0.105 7 0.901 3 0.675 8
¥ 1l Yingshan 0.123 8 0.092 5 0.177 1 0.103 9 0.681 2
AR . 0.465 8 0.400 1 0.455 8 0.391 9 0.383 9
A. macrocephala Koidz

HF =N Nei’s BEHE, I =/ HitfE—5U% . Note:Nei’s genetic distance (the lower triangle) and genetic consistency (the upper

triangle).

2) JE A TE] A SR & a3 M o M P T A TR] 9 9 A T 19
18 A2 B A () i A R AT SR 26 A, AL 3 T
M AL T 0.20 I AR 5556 AR 7350 RAE P
MREPLCRISFEAR S AARE RZ R R EE ., Y
F AR Jo 3R 20 4 50 AR g A9 2 AR B T R BRE I 75 A i
e RAT IR PR B T S A 5 2 R B AR 18] 9 382 % B
BE/NT 010, BEHIZF AR i 18] 2 2% 06 R0 L R B 1

Jo A 5 DR R I T O ) 236 % 50 AR il LU 0 1 s
e DR B L s S R R R GO R R IE . IR |
S de 5 DR R I Jee e A9 SR 5 OC AR el o/l I R 0
Tilt 545 R 22 18] 19 38t 4% 15 8, 22 S /0N ot B RGO
A7 A5 BELA: 5 DR S8 3L 14 1] A () el A6 % b 5 89 A4 b 5
1R Z B A R AT W0 2 S L AR R T A el
5 R [ B A £ B 28 SR



X FE 2 LA R R 3t X5 4 R ) A% 22 25 e 11

JC
FYS
——BK3
L BKI

| L BK2
BZ

0.15 0.10 0.05 0.00

1 BE B Gentic distance

0.20

JC.mt Il E#E s BKL.OREE T JE#F; B2 AR5 1T & #f; BK3AREE
JETEs YS B SERE s BZ: ARG HE, JC.BK1.BK2,BK3.YS,BZ re-
present the population source from Jingshan, Baokang I ., Baokang
Il ,Baokang [Il . Yingshan and Atractylodes macrocephala Koidz. ,
respectively.

B3 REE B A R 5 4 4T

Fig.3 The cluster analysis of different populations

Coord.2

3) JEBEM ORI A bR . B4 &R A
GenAlIEx 6.502 34 Xf K 4549 £ T SSR 4 T 45
TE A AR (PCoA) 4 i 45 2, T LA A [R) J B 1Y
PRI AR A B.C =25, A 258 5 (AR
B AP ATAESS =R MR B 28 8 My & il AR A 2 £y £
FTMHE Byl al.By I a2 H. 0 AE . =%
B C MM R E MBSt E I, Ea
FTT 5 AEBER TR A DR IRPEA
BAESE — VIR IR b, Wbl UE 5
CAREARMEG S REE, i 258K, ik
MEHY UPGMA 12 3 3553 B 45 1 5 32 48 5 4 B 45
RIA T,

* 5011 Jingshan
T Baokang |

R 5 T Baokang II
% 4% B M Baokang Tl
X BT Yingshan

® H R Atractylodes macrocephala Koidz.

Coord.1

4 KA RE E AR T

Fig.4

D FETF SSR 4> Fhric M BE RS . A
Structure 2.2 BF TR AR B RN S5 57 AR S 450 A 6
RISk [ TSR] b X Y 86 53 ol Jo % Y 0 47 1 A4
SER AT (B 5) BT 190 (K =2~20, & iz
110 %0, K =4 W 38 1 89 W 45 55 (& 5A) , If
LI IR R (B S5 R i AR A 4 8 TT A 0] 43 2R 4
ANE R AR S1.S2.83.S4 (] 5C), Hirf S1 W R
FEALFE BT 1L M X 428 18 43 F 5T A4 L A0 AR B Hb X K
Y 1L DX A S 43 ol B bA ) 5 S2 37 A R O RE b X
Tl BT A RE L AEZ TR R AN [R] L DR BRE T A8 43
Foft 5T A L S O 1) T ST WE A L H 35 A% 15 SoAR N LA
Z s 550 b X8 AR T S AR RLRE O R Xt 5 AR R
SERTEEA 9 Oy PR T AL 5t Lt X% B4 k35t 14 4
RIS A 8 — 305 S3 W A R 43 A S 0 1l b X A4
AE s H T Ml X T] 25 R A A DR S O b A B Y R

Principal coordinate analysis of test materials

G, 1L IX B RHZE ST B ARl 5 9% 50 %6 26 4
AT 2 04k s SA B 8] 58 1% 25 40 LR B — 1
KR X 5 BT A 45 R o8 4 — 20, UL R
UPGMA J5 ik i 17 2K 0 B i 45 3 5 B 1R st 4% 45
BT A BB UE . 25 LR gs BT . Wit
A 2 1 AR5 B R A SR T 435 HL B R VRO I A
WhBRIPE 28 L R A 1) A7 A7 26 DX A AH 38 3 . 5 SO AR 2
Wl TES . £0.
24 REHFEHEXMEST

DR ZERA ST . xR SR i 5 4
L SN I N 2 T S e AN R Y N S
o, ZEFFIEAR M Bk A5 HEAT A DG M 4 BT 1 &5
W 3, LA M Sk E AT T2 bk | 5 13
I3 AR ) 3 2 B L A I R O 8 4 i 5
4 WG L 22 ) S B A 3 A DG (P <<0.0D) . 3
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4 MRS 4 i ZEAT B SR bR e L A
TR 800 BB 2 6] ZEAT B R ZE AT AR Z )
ZERLAN B3 R R 2 ) R 5 S TR AR OG5 S5 AT IR AR

P i (AR R B S5 AT BORL L R g g T RO
EER AR s 8] 4 R TE L BE A ) 4 i E Y
SEINT U o ZERIXHE] 4 ORI A KR A R

5N Bz T B O OG (P <C0.05) . £ b W, ZEATBOM ) 4 i, B ARG
A B
25 Delta K=mean(IL"(K) 1/sd(L(K)) Rate of change of the likelihood distribution (mean)
: 2 000f ®
L .
20 1ooor °
.
15F ® oo
e . 0 . ° . 0
=
= — ° 4 °
= 1 * ~1000f *
T -2.000f .
or -3 000t *
0 5 10 15 20 5 10 15 20
K K
1.00
0.75 R}
- 52
C 0.5 $3
== 54
0.25
0.00. — - —
1 Jingshan BT el LB | [ A
Baokang T Baokang Il Baokanglll Yingshan Atractylodes

macrocephala Koidz.

A FR K AHMZe B RAR L7 (KO (H s C 3R B R 1% 45 H) O AR AR 2R S ] E A E s LA A P ST~ S47 38R 4 ASAS [ 1 SE A i L 0,00~
1.00” 7R X W7 BT 5 Fe ) . A represent K value curve; B represent L’ (K)value; C represent population genetic structure( The abscissa

indicates materials in different populations. In the ordinate, “S1—S4”

the relative proportion of corresponding subpopulations).

B 5
Fig.5

2) F B RO WA CHE 4B, X Q (B AT T
ORI AR R S B AR T AT
AT (R 4, 3 4 wH, B-Rent B & i 597
TR R ) R A R A G (P <C0.01),
BT T 2000 (kI3 R ) e R B I T o
[ = s B S i T R =R AN TR =R
HQUESEARE &2 EE A (P<C0.05), H
Q HMR K 45 AR Z 5 2 A,

25 WFIEYEENETL

D Bt kb 2 48 S g i iy . T Ak
AR SUEITE B B AR R 29 Oy b st il E A
6 AR L EHEA 6 0 ARBE I BREA 3 0 IR

represents four different subpopulations, and “0.0—1.0” represents

ET SSRIREH K EH&RBEEEENE

Based on SSR marker the K- value curve and population genetic structure chart

s 5 Oy Bl s iEa 7 4y 48 PD 25X EAR
R Ao bk AR BGh 2 AR, I8 6 AT, i
FHRHR 2545 SRS A 0 I 8] £E 45 min Y. 29 £
LA E 6 4> 6 1 ATAI TR 9 HPLC 3%
I3 M AE AR AR v i O X AR v B4 A A e SR i
R 6 T W R A R R W, LU A S AT e Y U T
BT 6 5 e i1y e T AR A K 0 S R e U o R I
TR Y 48.610%0. LA 6 5 W4 2 B RE £ B8 I [a] Al
WA AT AR S0 A 1 0 ) B At A e Y A X R
BA SF ] AR G I TET R . EL 6 > U 1 £ B A ]
AR — B FL 0 T B2 S R U WA [ A [ 45
BT R AR 2RO
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Table 3 The correlation analysis of physiological indexes of tested materials
T 4 0K
SR S . " T s
FElam FlantsE A 2R e ENE s b - -
PEAR Longth of ~ Width of Length- Leaf Bt JEAR J‘: " QY
. . . . . Stem Plant Lower Upper
Traits inverted inverted  width ratio crack Stem Stem K . Q value
. thickness height branch branch
4th leaf 4th leaf  of inverted depth color  morphology
number  number
4th leaf
18 4 o} 52
Width of inverted  0.404*
4th leaf
8] 4 M FE L S
Length-width
. 0.105  —0.814"*
rati of Inverted
4th leaf
o 2R
—0.074 —0.107 0.118
Leaf crack depth
ZEHE
J‘:?H:fjjﬁ 0.448" 0.045 0.236 0.049
Stem color
SRR
PR 0.287 —0.061 0.161 0.032 0.445"
Stem morphology
el
. 0.385" —0.027 0.072 0.028 0.334 0.186
Stem thickness
Gl . 0.474" 0.117 0.008 0.115 0.245 0.178 0.780" "
Plant height
TR A RO
Lower branch 0.029 0.245 —0.188 0.332 —0.104 —0.387" 0.064 0.067
number
T EB S B R
Upper branch 0.114 0.124 —0.193 0.424" —0.109 0.097 0.474" 0.625" " 0.339
number
Q 1H Q value 0.334 —0.016 0.202 0.227 0.304 —0.083 0.140 0.017 —0.102 —0.051
e 0.140 —0.323 0.324 —0.287 0.158 0.119 0.493* * 0.255 —0.253 —0.276 0.055

Drying rate

o FE B AR OB Ry 0.05 B AH GRS B0 5 % » 7EEAFBE UMD 4 0.01 B A G B35 1. Note: * represented the significant cor-

relation at the confidence level (double test) of 0.05; * * represented the significant correlation at the confidence level (double test) of 0.01.

T4 HEMBEETERIEXESH
Table 4 The correlation analysis of main active components in tested materials
T M QMH T Bk i th ) EARE T
Active components Q value Drying rate Ether extract content Atractylodes content
QY Q value
#rF % Drying rate 0.055
Wz =1 PoS =N
ik th e i 0.028 0.313
Ether extract content
P A~ EL
ERRAR —0.427" —0.066 —0.050
Atractylodes content
k- i A
pHEnH RE o Bt 0.225 0.638 "~ 0.693 "~ —0.258

8- Eucalyptol content
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S1~S29CH T 1) 2R 29 Fok 1A [F] XAk kX R 19 HPLC 15 8015 , %t 137 149 55 56 00 kR 5 0 1) /2 S1-Tb.S2-J¢,S3-]d . Sd-Je . S5-
J£.S6-Jg.S7-By I a.S8-By I b.S9-By [ ¢.S10-By I d.S11-By | e.S12-By [ {.S13-By Il b.S14-By Il ¢.S15-By Il ¢.S16-Ba.,S17-Bb,S18-Bc.S19-
Be.S20-Bf.S21-Ya.S22-Yb.S23-Yc¢.S24-Yd.S25-Ye . S25-Yg.S27-Yg.S28-PD.S29-BGh, S1-S29 (from bottom to top) represent the HPLC
fingerprints of 29 tested materials from different regions, and the corresponding test material numbers are as follows: S1-Jb,S2-Jc,S3-Jd,
S4-Je,S5-Jf,S6-]g,S7-By [ a,S8-By I b, S9-By I ¢,S10-By I d,S11-By I e,S12-By I {,S13-By Il b, S14-By Il ¢, S15-By Il e, S16-Ba,S17-Bb,
S18-Bc,S19-Be,S20-Bf,S21-Ya,S22-Yb,S23-Yc,S24-Yd, S25-Ye, S25-Yg, S27-Yg, S28-PD, S29-BGh.

6 XA RHRZM HPLC IS EiEL & i E
Fig.6 HPLC fingerprint map of the rhizome of the tested material
FeA AT B A 2 T8 SC S AU, th 36 5 7T 2253 AN R S0 AR B R 5 %08 BR 8 S0 181 3% 14 AR AL 78
A b R 5 X R S S0 B 4 A RLBE AE 0.80 ~  0.80~1.00, Pi WS AR MRLE TE VR 4 4k - B
1.00, Ut B0 53 44 6k 1) 3% 4 B0 1) 20 Ry 22 S e R 22 5. LU ) J 1 50 5 R R G 7 2 98 18]
K. ARG Wk PD 5 X5 B4 S0 181 3% /9 AL EE O B ARRLEE, K B 4% S TR A di 01 3 AR 0L RE R R T
0.99 , T W 95 5 X6 2 45 AR N 5 P B 40 4 4 BB 43 L 0,90, JHE rb i o1y A %) AR (LR e L 7 B4 0,975
FUA S 5 R 5 X B S S AR BB R 0,89, YRR FEIUE B A OR B NS 7 7 Y (B R /20945 °F- 1
Y A ARE P EARLE G B4R A 22 5 B 48 SURITE AR R R/ SR Bt I s R L 02 0.90,
F5 HiEAMBREREGEEEMNELER

Table 5 The simllarlty comparison of HPLC fingerprint map of the rhizome of the tested material

X iR FE 2
;ﬁ %;f‘f X4 I X} I
EigFES MRS L e PRERS P AR DL s RS AL
. Similarity E 175 . o E 375 . o
Peak Material Material Similarity between Material Similarity between
between the Peak No. . Peak No. .
No. code . code the control HPLC code the control HPLC
control HPLC . . ) .
. . fingerprint fingerprint
fingerprint
S1 Jb 0.89 S11 Byle 0.97 S21 Ya 0.95
S2 Je 0.90 S12 Byl f 0.99 S22 Yb 0.99
S3 Jd 0.95 S13 Byll b 0.86 S23 Ye 0.99
S4 Je 0.90 S14 Byll ¢ 0.97 S24 Yd 0.99
S5 I 0.90 S15 Bylle 0.99 S25 Ye 0.90
S6 Jg 0.85 S16 Ba 0.93 S26 Yf 1.00
S7 Byla 0.88 s17 Bb 0.98 S27 Yg 0.97
S8 Bylb 0.80 S18 Be 0.97 S28 PD 0.99
S9 Bylc 0.92 S19 Be 0.90 S29 BGh 0.89
S10 Byld 0.99 S20 Bf 0.92

DA E IR SRR I R M. 29 Y ARTR BT (6 5 W) 2 N e g 45 U iy e T AR E AT
JERERSE AR M E ARG 6 A g, LIXTIRIE S0 46,45 29 X6 WY R X008 FE M4 . JH SPSS 17.0 414
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X FE 2 LA R R 3t X5 4 R ) A% 22 25 e 15

XoF e AR B AT R AT, e AT s SR n &l 7
S MOF R B 10 B, R T LUK E S R 5
FIARX 43 FF . 5 SSR 43 Fhric (i R 2 45 SR AR L, Ui
HH R [R) P2 B 43 70 AN TR) i B bA B e S i 22 5 K,
BEREHARMELE LRI, HF KA 8
W E A AR BT LS S B1.B2 Wi K REL B Bl 4
B 5 ATRBER 24 AR, L AMR AR bR (PD) 3R
TE7 BL 50 B2 HAGRHE T R 3 iy bk, B
Bl A& AR Ah 255 24, AT 43 b1, b2 6 S 0 B
WEAE DL LS T 17 ek OREE T B BEA 3 17 IR R
MEBA 3O ARENERA S . R EEE 6
s WRE b2 & T 7 Ak Horb 6 ok B Fal il
JERE, Ye Ok H TR Jm B, Ry 2 g BT A, Bt il
JaE TR A L ) A9 0y 5 R 2 AN AR B T TR AL R
V) A [ 5 P 1 i 22 S A K . AN [ i 28 114 4 )
WIR A AL — S, Uh W R[] - 2861 ek v, 4[] 3
MRS 0 B i A 25 5

1
10 8 6 4 2 0
IR HE B Squared euclidean distance

Byl.By2 43 IR m R BERF A AL T (By 1) ARREEFA A (By 1),
Byl.By2 represented the wild population I and Il of A. lancea
(Thunb.) DC. from Baokang,respectively.

B 7 HPLC Y EELFIERESH
Fig.7 The cluster analysis of HPLC

fingerprinting common peak

3 i i

SSR 73 Fhric AR F B )iz iz F e KRG K
HHERED TR FEGRREE Fhriciih g
ol b 35 1 PR | 42 9 D) Al B R AR 4R 4 T R K
P, ABFSEI T 239 XA A R Y SSR 5
Yy, 4 83 Xt (34.73 %) 51 W78 in A3 kil 4 ) v #5 e
PR LS T X Ay B Sk Xk s | Y R B A £
AR SSR Frid. ABFE T LI FHR LTS
B S 1) 5 0 R P S5 AE o B SR i 2 1 5 | 4 R %
. Wei 550X £T I i 3 AT a0 2 8T, &
A 58 XTREY 1S W Wi Al O A 28RS, b
SFRBI M 75.3% . FIH SSR 4 FAnic £ A Xt L
R 35 o B R AT S ), R LY ORI HA B
MRS RS 18%M . 83 Xf 5l 44y i
420 ML T 2B MER AL S E 97,14 % L FE R TR
T35 46 119 98.90 %61 LN W) Ml X B Wi 1Y 97.40 %
IR FEAS [R5 25 B 1Y 87.95 Y0 1

56 AR S ) 1 3k 4% 8 5 T 1) i Ok RO
AHOE . R A 7 138t 1L 434k R (Fst) 2 0.198,
o B A D 1) 38 4% 23 Ak B K L b A B 3 A% o Ak
F B R DGR B 3R B OR [ JE R Y 5 4 R R A
() A7 7E FE PR 32 7 J A 1D 1) Nei s 3 1% I 25 Fil st %
— S BIAE 0.051 0~0.465 8,0.627 7~0.950 3,
HZF 4 R 8 e ) 1 35 L BE B AR/ F 0,177 1,38t/ —
AR KT 0.837 7, 5 AR JE HE W] A7 AE B R 1 2
SOUHFERSARMBEFLERKK. FE
ARBEOR ] 0 38t 14 16 2 5 st — BUE B 45 1 52k
I 35 55O (R BIE 9 45 SR A — B0, TR RAPD 43
FRRICE A 53 7 15 20 3 R B A T 19 35t A% B RS 2
0.11, 8/ —BUE & 0.9 (HEFAE P B AR MK F &
AR5 BT 25 5 22 kS 1 B 5T 45 SR AN TR AT
RAPD 73 FARic AR 01 e B AE AR B P R
AT R AE P R SR AR MG I
BRI JE 0,32, M HL 22 R AR 5 o B A o 5 05 b
A AR A% B B T g — B T L X SR
o) S 38 ok B A A S R =k T ke 1 S B
FNREE .

JaE T 11 R 26 40 A 45 2R 5 A et i 7 b o U
MR REA X R EFEARE AARME N AR
[ 2 Bl AS [6] Bb AE ) 76 a8 AL 254 AR TE R 25 57
UPMGA A ZJE 53 B F1 3= A8 A5 43 M7 45 SR 40 8 R 5



16 o Al R R R

540

AR5 R 13847 FE 2 370 5 T AR 25 7 43 # 3% ]
FI AR S BE I8 A5 15 5 B — , 5P 48 R B ) 3t A% 45 h &1
AU TR EARE AR R B 2 ATz
st AL Bl 22 A K . ARHESE T P AR M RE A3 iR
Aot PR B A L, HOR R R B A BT A R SO AR
Br A, BRSSO K 45 M DX B R 23 0l 2R AE
— B, AT A ol R R B R 0% b R BRI 2R Sy R
ANBE, TEBABFE R 0.59 BF, 501 (18 £ AR |
(16 ) AR HE T o ) AR BRI (15 f73) A il (13
OB RE 71 Dy AR e T A RE BE Iy 8 iy b4
BEACRERE T B9 2 A RE RS TN, RES RS
AN I 5% 25 SR TR], 58 dt bR A5 R RAPD 43+
FRIc B AR A [ i X 7 A & 1 45 R A7 st L 24
PEGI BT SRS L AL ORI J B S SR AE — e, o 1 S B
HULo /NIRRT —E., & B E
KGRI W W22 5 T g 5 R I b AR PR R
K1l E 112°43"'~113°29",N 30°42' ~31° 27" s {4
BE.E 110°45' ~111°31', N 31°21' ~32°06'; B& 111 .
E 115°31'~116°04",N 30°31' ~31°09") , & &4 Jif 22
SN U A A 55 205 A A 0L b 3 B 6 A0 HL 4%
by X [R] 98 A AT LA BH 0BT 24 5% 28 3t 19 A D 5 0 S fifi o
BARTEAR ] (1Y) 358 1% 28 A XT38/, 45 & HPLC 45
SR AT W 0 B 2 M 4 R YT T B EE B R
10 BF, P AR M EAARME SR B X 73, 5 [k
DNA ) SSR Fric 19 5 25 43 B 45 S v] LUAH B EIE
WE W EEXREE, AR WA EERER.
AN HPLC $8 8038 1 RISt 2 5L T 29 1 AT
Joi A AN (] it R LR AT 0 R 1Y 0 RAFAE 22 5%
Hor By la.By I b.By I c®RJH 1A WHE. M SSR
Pric B RS 4 R o = 8 1 st 4% 25 S I e, Ui W
[F] — i, DX 174 5 24 oo 3% M G 22 S K gt A% A
FEAER R 22 5, H BN BEAE S HE B X 43 A [m] b [X
JEBEARLE M o 22 TR AR . i — 20 BB S BT
RIS SRR AN [ i 2R R )36 M o3 22 5 1 3
5 SSR HRic BY 5 2 45 SR A7 AR A AL, 8 B AS [m] it 2
MEHR AR ER st 22 57 . 5 SSR ARG R KL,
P, 2 Tl 3R 2R 45 SR 1 T A W S [ b DX 28 45 AR b RS
TE— 8, HLBF A= i 5 0 155 P, oK 2Rt 2R 28 iU, S A
() FEAE Y 25 S AN 0 35 T 3 A SR S 4 SR A AR 3R 1k

X Q H H AL L BTG M A 09 A O A
Pras R R Q HES L Z R CEARZE (HY
CARRGHEZEDFAMLE, X -45RE5CHHR

ZESMRL. BIE R RHE AR PR EN S
TG S R RN A A A A G, (R ELEA
FAWR AHEEFREMERES RS, RZ & &
fiK. ATEME R R ARBREPTHE AR S
0= A E H L Ih = A Q {5 A A
—EMCE T HIMERE S Q A& (AR 2 H 1
A, AN X SRR R 5 R e i 0 T B AT A
b, RSB R AR B R Ry — 2 R[] e
BAREN e RBRLE R G W FEED 058 45 1
— 50, BKE 37 0y 45 R R K 24 38 B S b 45 3
() LA UG 0 1T B R AT A OR K R A R R
FTEREPHEREN K, XEREFARE N
— 2L UL S R AR M TR Ak 2k L g i R 2
SEK.

AW FE LI T A 2R 1 SSR 514 239 X,
Horp 3473 B 51 Y REY 1 T M A HLA 28,
FHIXBe 5 5%t [ ARl X A 86 Iy FEAR 5 HA
PR IR AT AL Z B E R LIS WS
B 280 A R B AR R S 2 A R .
RISV GRS ITESWER . FERE AR
WL B R, BT R EFRK . FEARWBEE
S BN AR 2% 5 AR 4 B 5 0 A D 2P AR AR I B R
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Genetic diversity of Atractylodes lancea in

different regions of Hubei Province

LIU Dan',LIU Zhifang',ZHOU Can',XIAO Gang®,XUE Jinqi' , WANG Xuekui'

1.Ministry of Agriculture and Rural Affairs Key Laboratory of Crop Ecophysiology and Farming
System in the Middle Reaches of the Yangtze River/College of Plant Science and Technology ,
Huazhong Agricultural University ,Wuhan 430070,China ;
2.Hubei Liixinyuan Agricultural Development Co.,Ltd ,Yingshan 438000,China

Abstract 83 pairs of SSR molecular markers were used to analyze the genetic diversity of 81
A. lancea materials and 5 Atractylodes macrocephala in different regions of Hubei Province and to con-
struct DNA fingerprints. At the same time, the phenotypic data and medicinal quality of 86 materials
were investigated,and chemical fingerprints were constructed. The results showed that a total of 420 loci
were amplified by 83 pairs of SSR primers,and the number of polymorphic loci accounted for 97.14%.
The genetic distance of cluster analysis based on SSR molecular markers was 0.63 (A, [ancea and
A. macrocephala can be completely separated). The genetic analysis of the population structure of dif-
ferent populations of materials revealed that the genetic variation originated from within the population,
not between the populations. The correlation analysis and cluster analysis of the phenotypic data and the
medicinal quality data of the materials tested found that there was a significant positive correlation
(P<C0.05) between the length of the bottom 4 leaves and the width of the bottom 4 leaves,the culm col-
or,the culm diameter,the plant height,between the depth of leaf cracks and the number of branches in
the upper part,between the culm color and the culm shape,and between the culm diameter and the num-
ber of branches in the upper part. There was a significant negative correlation between the culm shape
and the number of branches in the lower part. The Q value (ratio of oil area and total root area) was sig-
nificantly negatively correlated with the content of atractylodine. The content of B-eucalyptus was signifi-
cantly positively correlated with the content of ether extract. The similarity of fingerprints of the materi-
als tested was 0.80-1.00,and the similarity of Atractylodes macrocephala and Atractylodes macroceph-
ala reached 0.89 through comparing the similarity of HPLC chemical fingerprint and analyzing the clus-
ter of shared peak areas after quantification. It is indicated that the genetic background of A. lancea and
A. macrocephala are quite different,and the genetic basis of A. lancea is more complicated than that of
A. macrocephala. There are big differences between the two active ingredients, but the difference be-
tween A. macrocephala materials is relatively small. Two different varieties of A. lancea and A. macro-
cephala can be distinguished from the genetic level. It will provide a theoretical basis for screening and i-
dentifying A. lanceolata cultivars with high yield,high quality,disease resistant and high active ingredi-
ents.

Keywords Atractylodes lancea (Thunb.) DC; SSR; genetic diversity; HPLC chemical fingerprint
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