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TEE: FIF 8 X AFLP 5| #y5t 3R EAR IR 8 MFEE 240 M4 BHAEE H 4 DNA #1791 , 15 5| K/NE 65 ~530bp Z [B] ) 397 4515
B S, FLHp 296 (74.56% ) % B2, FIEXT AFLP 5| 915 3] 37 2281 ; A PopGen32 K {444 AFLP £ 5 HEEURE # 1T
A, AFIFPEER Nei’ s Z:[F ZRE4EF5 50 Shannon {5 845 5075 10 76 Bl 43 BIZE 0. 0845 ~ 0. 1779 F1 0. 1280 ~0.2377 Z 5], H e
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FIEMBEN,31.69% FiEEZ 8], (AR F R EAETHE N, 8 MBI B EEE N 0. 1341, 3% UPGMA #1TRENHT,
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Abstract; Genomic DNA of 240 plant samples from eight populations of Potaninia mongolica Maxim. in China was
amplified with 8 pairs of primer to evaluate the population genetic diversity of this endangered species by using amplified
fragment length polymorphism ( AFLP) analysis. 397 clear bands from 65 to 530bp were available for analysis and 296
(74.56% ) of them were polymorphic. So it amplified 37 polymorphic bands for each pair of AFLP primer. PopGen32 data
processing software gave out that Nei's gene diversity index ranged from 0. 0845 to 0. 1779 and Shannon's information index
ranged from 0. 1280 to 0. 2377 for the 8 populations, among them the highest population genetic diversity level was in
Shangshawo which will be one of the germplasm centers and the lowest of it was in Yingen. The analysis of variance showed
that the variance between populations was 31.69% and the main variance was 68. 31% within populations, the UPGMA
cluster analysis showed that the mean genetic distance among the 8 populations was 0. 1341. the UPGMA cluster analysis
results also revealed that the population genetic diversity of P. mongolica Maxim was closely related to its distribution area
and had high genetic similarity between the populations. This conclusion implied that population of P. mongolica Maxim.
had same origin and genetic drift was of no importance for its diversity. The research suggest that the best way for ex situ

conservation was collecting sufficient individual plant from as many populations as possible and bring the full effort to keep
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the genetic diversity of it, because this is the basis for the study of systematic evolvement of P. mongolica Maxim.

Key Words: Potaninia mongolica Maxim. ;population ;genetic diversity ; AFLP

45| ( Potaninia mongolica Maxim. ) &3 #0RL oy 3t b g Yt A6, )& FiV/INEAR, JB E R — AR 1
Yy, 4 3 A X 38 T R X A LU AR B VD BRI S BE 5 E R AR M B AR L X, 3 B4 T Yl 7E Mg 4k
1000 ~ 1800m Z[&]"" . [ AiAL A 78 WY 3 B P B /R 2580180 DA o A R A9 /N X 3R, 26 F [ 4 0 ) 43 A 9
B Ay P s A H A £ T PR #R Y & B3 (97°F ) , B AR FE SR /R 2 57 = SR Pa AL &8 2 i — 7 (107°30" E) , &%
RS H AR 2R BV (37°30'N) ) Bt 78 i 530 A AR AR —HF (41°52'N) o 4RI AU B A T %5
2, IR BA d BRI R AR AR 2 37 At i o vE o R, AR SRS AR A7 138 BB 45 i3 5, (2
KHALIR , 2[R R R 52 e, Ho 40 A7 i Bl A AR B R B B 2D . HRTXS 4R R 58 B AR P EAE Y F 5
PES A BPLE S A B A AR T S BTSS48T B AR RE RS AR AT O B 5 BB , (B LA A
X ) TET ARTE 2R W 48 /)N , T EL 4R RV v 1 A 0 22 06 Tt 26 S B 99 R I, 32 X o Ry T A9 AR AR B R il R 4R 3
H ETER E 2 B S AR P R B SR OR3P R R AR, BEAE B A 25 AR RIS D RT3 T R [ S5O0 ) 705 7K
W07 R, B 4 FARIC I 5 B R AR IR 8% AR HEAT IR, W X 4 SRR A 1) CR 4P AR B VR B AR AT
FIFEAREZWIISHEFHE PR

AFLP( amplified fragment length polymorphism ) B3 4 F- Be & B 2 851 , 17 22 Keygen 2 &) i) Zabeau 1
Vos % N KB —F oy FARic ™™ . AFLP [ [l AR B2 B2 Tt i SRR e g op, e 2 22 i
M — AR SRR B, YR RIS L AE T BUARER , B 5 1B L Y A TR T R . T
DL SRR S A0 O A O R A5 Y RE ) R T ist % ZREME I RN 8% SR BT R L D e e R 2
W EWE B R R AL IR B YO, S AR B 18 SR T . AR AFLP 4 FARIC B 7 X AR
[ b3 A3 A7 X S e i S M R 2 R RSB (R 5 A EA T 0 TS , IR R AR RD B 8 1578 = LR AL 2 I B
JEERL, D ST AR 2 R 5 rboCs” SR AT S A ARHE KX 3R
1 &A%
1.1 brkhlicse

T [ P 20 0 23 A Y B e R A AURME R 8 NRhRE (B 132 1) , B RER AR 30 Bk AR FEALIBURE R
T, B B 4R U AR BEZE30m DA |, AR SR AR Y5 g M i 0 40y SRUB R o 45 i SR £ B RL B AR R B A 3 D 4%

F1 BRAMBREMWRERER
Table 1 Localities and habitats of populations of P. mongolica Maxim.

=}
Tiﬁ;ﬁ TR BAR K 4 R
P Population name Sample size  Habitats Longitude Latitude Altitude(m)
number
YG Prr izt B4R AR Yingen, Alashan 30 YBRIRFTLE Grit desert 105°31' 41°06' 1218
e = YORR Y
XLGL m?,i TR 30 bﬁﬁiﬁﬁ 105°36’ 39.08°05’ 1242
Xilingaole, Alashan Grit desert
ey PEE A A
BYNRG PSR B EWH A 30 BRI A 10479’ 40°18’ 1032
Bayannuorigong, Alashan Gravel valley
E Sy /N N RS RE 017" 045!
CQRG Gonggqiriga, Etuoke 30 Gobi with sand-covered 107°17 39°45 1459
HHC B33 A Huanghecun, Wuhai 30 YOBRJE B AR Grit alluvion 106°78’ 39°68' 1068
LC EHEHEP I Luocheng, Gaitai 30 YRR R bR Grit alluvion 99°82' 39°38' 1456
Il
SSW AR LY ﬁ . 30 U)X BE Gobi with sand-covered 104°04' 37°30' 1610
Shangshawo, Jingtai
i Ik ,
HSG RIPELR o 30 @%ﬁi@*ﬁﬁ 103°08’ 38°62' 1463
Hongshagang, Mingin Grit alluvion
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BEATHGE TR, K TR AR B S50 2 T - 80°C T ARAF LAMESR X DNA fiH
1.2 DNA $2E5H6

DNA $RECR FIMGHE i+t 2 = R IRALE (CTAB) 3517 o 383 T 52 S AL B e i DNA ki
FLEBE, FIF 0. 8% SRR ESER FL Ik K DNA SERHE
1.3  AFLP 523
1.3.1 EYI 5

KIS Vos %10 1 J7 W W AE 18 B, BB V3% 8 — 25 56 o S BLR R A 50pmol/pl EcoR 1.0 pl,
50pmol/pul Mse 1 1.0 1,10 x BSA 0.5 wl,3U/pul T4 DNA Ligase 0.5 wl,10U/pl Mse I adapter 0.3 pl, 10U/l
EcoR I adapter 0.3 pl,200ng/pl DNA 2.0 pl, fii7K % 20 pl,37°CIEIRIN Lz 8h( 5256 7 Fif I i B 247 By New
England Bio Labs /&) 42 7%)

%
WM%“%NM . i o
42t - - J
M"""’m—mmm - M
[ Wz, .
W PARAY.
L ] LM
Bz w
40 k= . i e i oo < ]
HARERS .. b %%@@?%%%NQEBQ;PWW
””””””” i w7 /
2% ® o

100 102 104 106 108

B 4R B AR R A A ]

Fig. 1 Natural populations of P. mongolica Maxim in this study

1.3.2 PCR fip #4

BRI E R Y T Wy e Wy R R R K 50ng/ul Ecol primer 0. 6ul,50 ng/ul Msel primer
0. 61,25 mmol/1 ANTPs 0. 18ul,25mmol/1 Mg® * 1.2ul,10 x PCR buffer 2. Opl,5U/pl Taq DNA polymerase
0. 12pl, BV ERE G 4. 0pl, TP 1 PCR [ B AR : 94°C A8 30s,56°C 1R k 30s,72°C ZEf# 60s, 3t 30 4~
&35 ;7T2°CHEMf 3min, Y =P 0.1 x TE AL 20 5, BT - 20C oA N RAT , FEM B HAED 3 X
IS FRASEAR o
1.3.3  5|¥fidt 5Bty 1

REE T B T B 0 B B R, R e R e BT SR B
REST5R A5 | Mg Xt B A AR 9 2L [N 41 DNA By 7= AT e #0248 PE 9™ 38 B AA R 92 SOng/pl
Ecol primer 0. 81,50 ng/ul Msel primer 0. 81,25 mmol/1 dNTPs 0. 2jul,25mmol/1 Mg® * 1.3ul,10 x PCR buffer
2.0ul,5U/ul Taq DNA polymerase 0. 121, Fi P 34 7=4) 4. Opl, HEFEMY B PCR MR ¥ . 94°C A5 4 30s,
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65 ~56C (FFIRVEIFREAL 0. 7°C ) iRk 30 s,72°C HEfH 60 s, 3t 13 NMEER; SR )5 94°C A8 30 5,56°C iR K 30 s,
T2°CHEMH 60 5,3t 28 MEFR, A PCR #3378 R E A7 (9 (ABL )9700 % PCR §H{X E#4T o
1.3.4 PCR F=##

BEREEY =W AR R i, 22 95°C AR Smin J5 , il 6% YRR MER VISR BEIL 85W fEH I %
MK 3h AT R, ARG IRPLH TN I o SR MBEI B TR 7E X S0 7 WLEEAT T I B0 HF 40 1R
Lo
1.4 ot

XM B KGR R 1 ~ 07 RGEIC TG, WA B Ik B P Al — {2 & - DNA HHA TG, Ailfic
RV THATH 0" WGt 45 R AT HL. W F POPGENE32 Version 1. 3220 S DU e ZREHES S
B ZHWH(AP) ZHEMREDR(P ) Nei’s R ZHEMEFEH(H ) \Shannon {5 B185() ERDBEHLF
(PVC)Nei’ s LR R] (D) gL — 2B (1), MRYE Nei” s AL HE RS, A A NTSYS-pe 2. 1 {4 X4l BE 247
UPGMA 43470, A R 2
2 H#RESH
2.1 AFLP §3 Jr Bei 2451k

M 64 X5 Wy rh i et T3 P AR E R ML SR HMPERE R 8 XTI Rt 8 NFPEERY 240 4
AMRBEATY G S E K/ ME 65 ~530bp Z ] 397 4~ DNA i B, Horp 2251 BE 296 4>, B 51 A&
PRI BN MR B 37 &, SFH LAy 74.56% (3R 2) , 3R W] 8 T3 | W4 & FLA B3 B I 4 1 Fi
TEENR LR HIRE S . BRI 80% K5I WA &H E44/M44 (E34/M60 \E44/M63 , Horp E44/M44 1
MBS MR, ZEMHRN 85.5% (K 2) .

®2 FRESIMEASERHHEFHSEMALLERE DNA JH#EFBRXN
Table 2 The ratio of polymorphic loci of every primer and the length of DNA fragment amplified in P. mongolica Maxim.

¥ Y I >
Al e ﬁﬁft@e%fj IJ DNA JrEt( bp) B ZEHH Percilt:ge&(il? il(yz’oz'phic
Primer combination DNA fragment Whole fragment Polymorphic fragment
sequence fragment
E34/M60 AAT/CTC 65-495 53 43 81.4
E63/M31 GAA/AAA 88-385 30 18 60.0
E44/M44 ATC/ATC 75-440 76 65 85.5
E33/M44 AAG/ATC 105-530 43 31 72.1
E34/M31 AAT/AAA 85-525 57 41 71.9
E65/M46 GAG/ATT 68-485 39 25 64.1
E60/M63 CTC/GAA 82-490 35 21 60.0
F44/M63 ATC/GAA 80-428 64 52 81.3
-5 Average 65-530 49.63 37 74.56

2.2 ZARIRREEREE R A

LA E 43R Nei 3 [H ZFEVETE 5L Shannon {5
BISHOR B BB L Z MK B8 e bR, IR 3 7]
DLEH,7E 8 NI B, ZR AR B ERE N L
WEFHERT. 91% , B AR R HRARFPRE 61.96% , FhEEK
T EMEBM R EZENT6.07% , YFKF EMEE
BT/ 90. 68% , Nei” s HFESAEMISHA . o o

Shannon {2 B 355 i) 25 1L 78 Bl 43 B AE 0. 0845 ~ 0. 1779
F10. 1280 ~0.2377 Z[dl. B2 ke i AFLP § 8357 (E44/M44)
Fig. 2 AFLP fingerprinting patterns of samples using primer

combination E44/M44
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F3 BRIZMBLBEESHEEKFE
Table 3 Genetic diversity among populations of P. mongolica Maxim.

T FEA RN EZ5ii2 ZRWESE  Nei's EEELZHY: Shannon fFEIE  BRSEILE
Population N AP PPL(%) H I PVC(% )
B YG 30 262 61.96 0.0845 0.1280 -
s SSW 30 349 87.91 0.1779 0.2377 -
AHHE GQRG 30 329 82.87 0.1090 0.1692 -
Bk LC 30 304 76.57 0.1181 0.1854 -
FW R HHC 30 262 65.99 0.1144 0.1734 -
B ) XLGL 30 274 69.02 0.1088 0.1654 -

E % H /2 BYNRG 30 342 86.15 0.1145 0.1793 -
2R HSG 30 297 74.81 0.1101 0.1733 -
Fp#¥[A] Populations level 30 302 76.07 0.1093 0.1708 31.69
FhEEN K

240 360 90. 68 0. 1805 0.2585 68.31

Iner-population level
* FEA KN (N) Sample Number; 2257441 (AP) Polymorphic Fragment; 7545 5 4% ( PPL) Percentage of polymorphic Fragment; Nei’ s $k[R £
4 (H) Nei’s gene diversity; Shannon {i5 8.45%% (1) Shannon’s Information index; 2% 5434 H# ( PVC) Percentage of Variance Component

AR AR Nei” s ZER ZAEPESE R0 5109 0. 1093 F10. 1805, 15 B 48 I Fh bk Py 1 4 24
TR ) 18 1 5 A4 5 40 R i (6] ) Shannon {5 B35 %GR 0. 1708 , Rk A1y 0. 2585, i 158 B 4 il 38t 1% 2
RV R EAAE T AR AR B LAl L X PR S BB 7 T 40 38 1% 20 S MU A9 — B0k, T EL A v B B
HE(H=0.1779;1=0.2377) , S AR BRARFRAE (H = 0. 0845571 =0. 1280) o 31 155 A7 41, 4 R gt 15 2 S A6
68. 31% 7 FEFNRE ,31. 69 % A7 AEFHEZ ] o
2.3 HRIFREER R SREMIT

| F POPGEN32 #3158 T Nei” s SALHEES (D) gt 1% — R (1), AF ik — 2 VP4 4 ) P e 2 [6) 122
o AR B HRYE . FI3R 4 W] LA Y, A& A IR] 5918 F4 B BV R 7E 0. 0687 ~0. 2019 Z [a] , Horb g &5 B 5 Sl
A R BYZLRD b AR 2 18] (8 FE B R /N, O 0. 0687 , 155 5525 Sl 3HE R o 7 38 B3 B 2 U I 8 PR 2 [ ) 32
fERRRS R, 0.2019, A —BUEAALTERI D 0. 8149 ~0. 9325,

K& Nei” s BAZHIE , R UPGMA 35X 8 INFHREHAT R4 RANE 3 Pron . B A RE-S 2080 b Fh
FCRIREE R, B LWEMBEREN A 45, 2R BAMUE KRR R B R SR SRR
RS A K PSR ZRB/DRE B~ B AR, B2 B AR RM Y C A, H4 B
AR C HBRRZIREBORE, T B.C AR5 A R ILH R T —L  JRASHE AR 2 8] B B 0 A BOR B
REREILSEIRE]—& , RIH — % HIHUBAR S , 3 AT RE S M RRE IR BV R R

F4 FhEfEAY Nei’ s BmEHEME (4 LA) FMIBMEGER (L TM)
Table 4 Nei’s genetic identity (above diagonal) and genetic distance (below diagonal) between Populations

TR FRAR LU AHHE B BEWHLA  BkEE CRuLE) AR
Population YG SSW GOQRG LC BYNRG XLGL HHC HSG
B YG - 0. 8827 0.8973 0. 8726 0. 8769 0.9105 0.9233 0.8726
LU SSwW 0. 1298 - 0. 8801 0.8972 0.8634 0.8912 0.8756 0. 8895
AHHIE GORG 0.1223 0.1356 - 0.8511 0.8307 0.8854 0.8817 0.8648
Bk LC 0.1338 0.1155 0.1689 - 0.8146 0.8721 0.8742 0.9325
EEZi% H 2 BYNRG 0. 1329 0. 1420 0. 1897 0.2019 - 0. 8663 0. 8697 0.8426
B XLGL 0. 1086 0.1201 0.1380 0.1358 0.1397 - 0.9213 0.8673
A HHC 0.0918 0.1223 0.1159 0.1276 0.1302 0.0809 - 0.8543
410 HSG 0.1310 0.1173 0.1434 0. 0687 0.1627 0. 1425 0. 1509 -
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3 itig BEBAAT
AR W 1 R B BB 0 Al 1 BE IR A —
DTl P 3 7 5 0 /I, A T B 0 3£ 2 e
F) . SRR B P R e K A R g
TR, 3 A A A SR , & — R —— s
We T SRIFRBER L o , 55—y T XRE T AR ptl I
KRR UGS T, 5745 R LA 2R AH .

R RS SN ERE R, APRAH 8 . ! . . ! !
er AFLP %I%Xﬂ‘ ] ﬁﬁﬁﬂﬁéﬁﬂgﬁléﬂ DNA i&?ﬁ‘*}k 0.25 0.20 0.15 0.10 0.05 0
1531 397 SKIEMHRA , HH 296 (74.56% ) k2% B3 SGHIAFIEN Nei’ s SGREBIH) UPGMA B
4k, 45T AFLP 5| 9)4583)] 49. 63 2547 ;8 NFhEEfK)  Fig.3 UPGMA dendrogram for 8 P. mongolica Maxim. populations
Nei ﬁ{%ﬂﬁ%iﬁﬁjﬁ 0.1341 ,ﬂ“ﬁlﬂ E‘J]ﬁf?’}"ﬁiﬁﬁjﬂ based on Nei’ s genetic distance
0.3169 , B ¥ [|] #1522 748 57 5 B2 551 31. 69% , &
P 248 3R e e ) T o B R B, R A A ) o I — AR B s A% A, TR A [R] R B TR A7 A — s R R 380, EL
b P R A/ N R A R [ R A TR SR A . (HURAESE bR h A IR R N M SCAE AR AR, R BRI B8 &
BUTHETE N £, &N RNER TR SRR A RN EEEEREA R, X T BZMED, &
MBS, 51% WS AAE TREEZ (B, T R3SF RA 12% AT HEEZ I, B, B 38R & KA #EE
WML BT B RMMAREE . MR B AE AR N 31.69% , M FHi& 28, i AR EA
PEEFER ] BEB TIR L ARG, XM fetE AR Tt — P 2 WiE. WRBHZRZREWR, IEAX B R
PRI HEAL R B B L RS g i £

FIFH Nei’ s ZER ZHEAEHE B0 Shannon F5 500G 45 R RN AR IR LA — B, YW B R MM F K TR/
BEEAE S . BEARRIE MBS IR B N —F2 B LA T At B E 2= AR . AW R I, 78 8 4 FIFp
IR AN B H AN X RN I SRR B £k, 0. 2019, 1 HL B B3 H AN FhBE S Ho bR EE 2 18] 18 15
PRBS A, 3428 0. 1570 , 3 BGX PP s R I 8, —F A T8 02 5 25 B A AR 5 LAt P 8 =2 [ 19 25 R 32 3t
RN, T — T R v] B R EAE R B T AR A A, iR B SE (I 4 DNA (728 fh (i AR it 1%
FHHABFEE TRANZESR . 8 MM SSRGS N LY EME, EAESEELS RS, LDER
BEEFREKR , R FHEFE bt B AR T IHARRN R, , 2765 18, WK LD S B 4R A i o0 2 — R AR B

HRAE AL BB T 8 ANFPHE A SRS /AT 2 B, o F 1] P 25 17 I 13 /P b 2E0 B8 5 I 3 A DG 1, AR K AR
A IR R B B N AR R B R B R B MG MRRE LR S 6 B MR B Bk
BEREN A, X 3 MFHEEERAE H R TS B, oK 5 2 b 2 B S, B SRR TE OS5 , X 1t B 48 R Fp Rt it
1R ZREAER I 53 B S8 1 bR S PR B B 2 AL R [R] : , [RIEnH 56 B R B 0 RO PP FT BB TR TAHIRI A B AR
BEAR, (HERRTL, PR RIS A ZRARIRK, X 5HE FBEY MRS RE A E, £y st
BB LEAE B — R SR N8 S 2R KOTARAR , FL IR R Fr B Ak B R 7E 8 1% I A8 R = 78 O R i A 1
B0 T BRI P RS SR, Rl B 1B OB AL i 2 o X ARG 7E 7 A 3R I, BLF RAPD
SHT 2L [R B KL (Saxifraga cernua) () -F BANEE , TCIE AP PO A 2 (7] b DX %) b 0 () A 00 S 81 38 45 A8 S I
FEP o TXE T 4R R , BENLIB A AR A S R e EL AP B 5 AR 0 BT AR

Xt FORAP AR R, T 48RRI FPHEE B T — e R B s (% ok , B TE S b AR RO e, AN
AR BUR S 20 ME, T HZAER ] BB MFPHE - BURE , SR BRBE b AR I 4RI i st A5 e, 0 A e
HE— 25T 40 0 1) R G AL B8 e B
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