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Genetic Diversity in Medicago ruthenica( L. ) Trautv.
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Abstract : The genetic relationship of 10 M. ruthenica populations from Hebei, Liaoning, Jilin, Shanxi Provinces
and Inner Mongolia and Tibet autonomous regions of China were analysis by AFLP marker. 8 primers with strong
polymorphism and good repeatability were screened from 64 AFLP primers, generating a total of 640 bands of which
472(73. 8% ) showed polymorphism. On average,the Nei's gene diversity,Shannon’s information index and genetic
similarity index( GS) were 0. 157,0. 099 and 0. 827, respectively. 10 M. ruthenica germplasms were divided into 3
groups with the higher correlation of geography resource by the cluster analysis and PC results. AFLP is the candi-
date molecular marker to reveal the genetic diversity of M. ruthenica. The results indicated that the wild population
of M. ruthenica in China had a rich genetic diversity in AFLP genotype and thus it was of great importance to
explore genetic evolution and gene resources and to preserve the local M. ruthenica populations in this area and
expanded area.
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i, R A 5 i — 20 AT ik DR 3R 3k ARG PR 4% 4 4
WFFE S AR
1 #MRl5FE=E
L1 8

Jit A 2 P P RO R 2 B JEAT T BT [ A
RS ] R R AL T 2008 AF Sy I AL | P
AR X LT AR L PE A MM S HR
DR Ml X R AR AR AT (R 1), BEARBT S 1 i 45 &L
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JEHEAT
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T8 A0 5 2247 A O it =S R AT
FEASTEREST I 25 SRR BRG]
KA FE AL DNA 2 IPUAGH & 2 X DNA ,4°C T
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Table 1 Locations of the 10 M. ruthenica populations

JUe (R ) IR R

S N i (N)
Populations code Origin county, (m) (E) Latitude
province ) Aliitude  Longitude
M-1 WAL FIZHIX 1080 113°27/00" 36°0500"
M-2 PUsFLIA 4000  79°25'00" 33°50'00"
M-3 AT & 600 118°53'00" 38°43'00"
M-4 HHREAERT 359 124°08'25" 43°14'40"
M-5 [IINEEER <N 1299 112°44'49" 38°44'15"
M-6 WS IEAE RN 1374 110°46°00” 40°51'00"
M-7 PZEH 222401 1600 114°49°00" 43°28'00"
M-8 WS EAIEETT 1149 115°4830” 43°55'55"
M-9 IS 22T 1041 119°57'147 47°09722"
M-10 MEEIRIRT 703 118°59'52" 48°54/58"

1.3 AFLP ##ifk &

AFLP 0 8 2 2 BE A 250 B TR s el
i##. DNA £ EcoRI 1 Mse 1 B V)5, 5 EcoRI i
Mse 1 FEE L% 82 @t EcoR1 Al Mse 1 519 3E4T
TG, WG R N SR RN 20 L, & BT
W12 pl, 50 ng/ul EOO 514 0.6 pl,50 ng/plL
MO0 5147 0.6 pL,2.5 mmol/L dNTP 1.6 L, 10 x
PCR buffer 2 pl,2.5 U/pL Taq fiff 0.24 pL, H%
IR A 94°C TAZME 2 min;94°C 728 30 s,56°C 1B
K 30 s, 72°C FEAH 1 min, 1§ FF 30 WK 72°C FE il
5 min;4°C 17, 52, Al ddH, O Hi B 20 1%,
- 20°C 147,

VEREMED 1 AR R N 10 L, 4045 B B 110 T
P 2 pl,50 ng/pl EcoRI 5IHIH1 Mse 1 514
£ 0.5 wL,2.5 mmol/L dNTP 0. 9 pL,10 x PCR buff-
er 1 pL,2.5 U/pL Taq fif 0.2 pL, RA1E7E Lk
PCR X Ei#F A7 4, B 7¥ 2l 94°C #7212 min;94°C
Pk 30 s,65%C 1Bk 30 s (BEMERREAK 0.7°C)
72°CHEAH 1 min, JEIF 12 ¥R ; FiF% IR 94°C A5 30 s,
56°CiE k 30 s,72°C ZEH 1 min, 73R 23 K ;72°C
5 min, PCR =YK 6% 1751k 58 TR 44 Mok i o6k e
HLUK , BRI , =) - 20°C PRAF# .
1.4 HIESiITHH

FUC SR IE M B8, A AR <17, Jo
Je0” X B W 2 S R K 2 AN
BAEE(PIC)PY ) PIC = X (1 -p®)/n, i p K
BB ER | KRBT SR b
B A0 2 5 n o 3 A4 R G S %, POPgene
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Versionl. 32 %t 84 Je 45 &2 f8 BEEAT 18 AL AR DL 1
BT RN Z R AT i 2RSS . 28
PEO S E 2 b (PPB) (3 AE Z AR B0 (Nei's) |
Shannon 848 (1) %5, K NTSYS 2. 1 #4: gk 47
UPGMA E2E453Hr \PC F 14343 Hr Al Mantal I 55
ffiF GenAlEx 6.5 3K ff# 17 AMOVA 4 F J5 %
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2.1 AFLP ¥ =N &S

M 64 XF 51 P A bk 8 X 2 AR R
AFLP 58 G (3R 2) % 10 D SR RESEATY”
B, LT E] 640 PR SN Hh 28 AW N
472 5% PR S W Ry S50 R 80 A%, VI 4
W HAELIE B 67 ~96 45, L EM B 25
PEZAT R 59 4%, AR R 47 ~77 2%, RIEIB 4L
A PCR ¥ 8 7= i 2 25k LR (PPB) A8 4L Bl A
66.2% ~80.2% , 5 A E-AAG/M-CTG ()£ 3
PEE > F R, N 80.2% , 514 A E-AAG/M-CTC
A%, M 66.2% ,FH1h 73. 8% , ARl 514 2 REE:
HRIRE(PIC) AL M 0. 185 ~0.397, -3 K
0.278, AFLP 594" 14 i i i 75 &2 DNA 7 Be K
JEE A 50 ~ 800 bp., & B i fE & Fh T H] 19
AFLP 225K 280 m A F B sl 2 re,

2 83 AFLP 3|¥A&AKY HEER
Table 2 Amplification results of 8 AFLP primer combinations

N . BB
L7k IuR Site No. of HAR(%) LK
0.0
Primer Total Percentage of 15 B8 %k
polymorphism
combination bands polymorphic PIC
bands
bands
E-AAC/M-CAC 67 52 77.6 0. 343
E-AAG/M-CTC 71 47 66. 2 0. 185
E-ACA/M-CTC 92 69 75.0 0.329
E-ACT/M-CAC 68 51 75.0 0.397
E-AAC/M-CTC 86 65 75.6 0. 258
E-AAG/M-CTG 96 77 80.2 0.218
E-ACT/M-CTA 81 55 67.9 0.273
E-ACT/M-CTC 79 56 70.9 0. 268
F-35 Mean 80 59 73.8 0.278
ST Total 640 472

E: EcoR 1 (5'-GACTGCGTACCAATTCA-3"), M: Mse 1 (5'-GAT-
GAGTCCTGAGTAAC-3")

2.2 BEEZHEERBOW

T 3 AT AN R 2 H] 2 A A A
SRR EHEARY 10 D REREh, 28 A R &
BN SRR TG M-10, 4 40. 0% , FefiRAY &
WS 228 M-7, 8 27.3%, F¥ R
32.5% VLI N St i R T e A st AR AR o R
L, HUCO NSl B RIS R T T AR A 0T
St RIS RETT T4 Bl b X 45 | Jm SR AR
SEOREERUIN, Nei's LR ZHEPEFEEOR Shannon's £
BVEMF B BUR SO I3 15 Z AR MK P 1 E 2845
FRUOT O R E, Nei's RN ZREMEE BN
0. 106 ~0.210,F-#4524 0. 157, Horp Py 5 i hr /R T
1) M-10 Byt AP oy , Ja R ] A8 fk ok,
0. 210, HUCH A 520k 8 bR RR 1T (0. 187) 75 4K
BAFIETT(0.178) (N5 5 22 i R T (0. 162)
8 A FE R sAE ZREMEAR O 22 A K Tl b4 [l
X g M-1 138t 1% 22 FF PR 48 SR AR, 4 0. 106,
Shannon 2 2 P15 B 35 Z0 ) A8 S YL Hl M 0. 090 ~
0.159,°F¥124 0. 099, /[ by X AN [A] J& #F 1Y Shan-
non ZSMEF BAREZER S Nei's HEH 24
PEFRBCHEA — S, X PR B U, ok A A [F]
DY 10 A Je £ 25 AFE 1) S 77 78— B 0 352 4% 73
b, Horb Z2 FE P 98 B0 = 19 R A 521 i R T Y
M-10, AR N NS 5 28T i M-,
3 0T RESEHNEESHNE
Table 3 Genetic diversity of the 10 M. ruthenica populations

, sk
Shannon’s Nei's JEH Z
=) 4 2 g o =P FPH(%)

JERE G LR BEEL PR £

Percentage of
Population code Shannon's Nei's

polymorphic

diversity index(/) polymorphic index
bands

M-1 0.117 0. 106 31.8
M-2 0. 099 0. 148 30.9
M-3 0. 094 0. 145 27.8
M-4 0. 125 0.178 37.1
M-5 0.097 0. 143 30.3
M-6 0. 105 0. 158 32.4
M-7 0. 090 0.135 27.3
M-8 0. 143 0.187 37.7
M-9 0. 109 0.162 29.5
M-10 0. 159 0.210 40.0
F-3% Mean 0.099 0. 157 32.5

2.3 REZHLERENREEN
RT3 223 M 715 1) B A2 i A 28 AR 1) 18
RN ILFE 4, INFE 4 a0, 51 i A 52082 72 S
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FRIR ATl DX A] A2 S i A ) 22 S M R A S,
) AR Y 2.0% (17. 9% F1 80. 1% ,343K%) T H
B E AR S B A i 4 2o B RS AL 2 R LA
JEREN B8 55 0 T BIVSEAE A 2 PR B o T A
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Table 4 Analysis of molecular variance ( AMOVA ) for the

10 populations of M. ruthenica in China

Vi =

AT

75 SRR SR AR Sy
LT B2 TTEH T R

, i T ()
Source of Sum of  Variance P

o df Variance
variation squares components
percentage

X 8] District 6 13.304 1. 492 2.0 <0.001
JE ] 10 726.581 1.580 17.9  <0.001
Among populations
JETEN 250 740.013  72.67 80.1  <0.001

Within populations

it Total 250 1479. 898

2.4 BEMERSSH

H AFLP £ 2081 10 03 B 4 Jed 5 T B[] a5t
FERIML R B (GS) JL A 0.767 ~0.898, F- 1K
0.827, MAHMIRBUE W LI, 4L 10 4
BPAE s R RE R A NS S 2 AT R M-7
Fk H NS AR R TG M-1 2Z (8] 9 3 A4 AL B R
i/, R 0,767, st AR FE B i K, R 0,265 ;1M 2K
H AL T4 10 BB M-3 F1P 52 B AR T
M-8 Z[H] AL AL R i K, o 0. 898, Hoint L iR
BN, 0. 108, st B AR R B0 B v] A, it
I RLZ ) 22 R G A B & sl 2R

FREARAL 2 800T LU 10 AR G B A i 1 =2
JERER A 3 (1) 58 1 20dE 2 AN EEE, 20k
o AL 37 L IX 0 M- 1 TN 52 kv R T Y
M-10; %5 T 250045 4 TR EE, /0 5k B TV s 4Lk
B M-2 AR A EIRTITIY M-4 PN 52 IR
T M-6 FINZH 5228 M-7; 28 25
15 4 AN ERE, Rk A PO T AT BHER M-3 10

x5 10 MNRIETEEEEIAY Nei(1978) L EE B MM R

Table 5 Nei(1978 ) unbiased genetic distances and genetic identities among the 10 populations of M. ruthenica

M-1 M-2 M-3 M-4 M-5 M-6 M-7 M-8 M-9 M-10
M-1 0. 806 0.777 0.783 0. 816 0.817 0.767 0. 834 0.777 0. 842
M-2 0.216 0. 845 0. 821 0. 859 0. 867 0. 844 0. 839 0. 825 0. 846
M-3 0.252 0. 169 0.778 0. 864 0. 837 0. 825 0. 898 0. 870 0.817
M-4 0. 245 0.197 0.251 0.810 0. 820 0.785 0.793 0. 806 0. 807
M-5 0.203 0.152 0. 147 0.210 0. 858 0. 820 0. 842 0. 888 0. 845
M-6 0.203 0. 143 0.178 0. 198 0.153 0. 837 0. 841 0.813 0. 837
M-7 0. 265 0.170 0.192 0.242 0. 198 0.178 0. 831 0. 811 0. 840
M-8 0. 181 0.176 0.108 0.233 0.172 0.173 0. 186 0. 850 0.817
M-9 0.253 0.193 0.139 0.216 0.119 0.208 0.209 0.162 0.814
M-10 0.172 0.167 0.202 0.215 0.168 0.179 0.174 0.202 0. 206
) . P4 T EL Y M-5 N S2 MO TIT Y M-8 Ay
| T N S )
. Mol SRR AT M-9, MWK LERATLLE A
M-2 — ‘ N e pons
_ﬁ s TSRSl R B A ) bR AS R S
I M-6 R TR L SRR TR VR A 1 SR IR B IR A
M-7 N g — —
M3 —EMCFR, T X 10 /> w48 & AFLP ARic IR
i NS BPREAT R AT (P 2) A RO (S T
o U DU W R R (0 A R BRSO R
1“33I T 1.‘14I ‘ 0.‘96‘ T 0}77‘ T ()“59 fﬁﬁ*ﬁ%ﬁ%?@ﬁ%%%‘fﬂ ,ﬁ%%%‘%%%%mﬁo
Coefficient

Bl1 ET Nei(1978) BfEEEE 10 MNREEZRHHREER
Fig.1 Dendrogram showing the clustering of the 10
populations of M. ruthenica based on the
genetic distance of Nei(1978)
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— 3, TR AT BN EW M B TR R e AE
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Fig.2 PC analysis of the 10 populations of M. ruthenica
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MR R AEAR 5

3 it

3.1 AFLP fricRiE BiEk SR RHNE R
Gy FARIC N FHPE A 2 T J AL 2R b
FOFERE TAEZ —% 0 T B A bRie BR f bt kLAY
AN, SIS AR —2, A6, FH AFLP
FRICH AT T HHR A 10 ASEF2E e F8 08 0 15t
2 FEE, 2 PCR Z5MHRAL)E LK S fasE , R
BEIRE 25 R A AR Ak IR G 25 A e T §E, 8 X5
YITE 10 N f5 53 N 40 DNA w00 H 640 2%
Pogar , Horp 280400 L Bh 73. 8% , Lk 56 45
SRAR T 2 i 25 120 SR B 14 % AR 0 3 A A I
& 5 4I g &R e 45 32 B SSR AT ISSR FRid
R R s R (25208 80.09% ,87.08% )
SE & R0 SR 0 /N6 S0 e ] R Y
JLHT BAAER LY BRI G A — B A A L
L. Hamrick %52 J H 0 22 4 A S 46 520 L 10 %
HA R E K G 2R gt b, Wi T
AFLP $ AR AT DUA 280 A6 0 et 455 2 P 0 9% U8 79 st
AR5t
A& 5 AFLP ZMEEH L3 Nei' S Z A
540 Shannon £ 5 1EAE BAS BN 4> T 2250y
T, R AE B — e A RO e AR 5 3
BAETETIEREN (5 80. 1% ) , i Hb X [a] 25 5 JE#E
(i) A9 72 S e o b AR X /0N 3R ) i 4 L[] — S A

PR HT TR AT B AR B8 T T B SR, 38 i kAR O

I BRTESEREN 38 B TR 22 5, XA —E TR

JE AT ABETE AR A

3.2 BESH . ERSANERELEESHFER
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AR 1 X AFLP ARiC T 15 4 Bl T e 2R 2
IR A T, TS s T R B A e A
WL 8] 38 A A AR DL, R M A e 4 2 A
3153 T AR A , A B e SR e 3t 12 23 A B )
P A B SR AR 2 18 7 5 D A 4 M A L
o IXEUERT (] 3R 2 A0 32 5oy 23 B RE B 5T 0
B/RFPRHEI R 2R G5 &, B T BUBT ) g 15 722
5,4 B Tt SRR E— BT . AR 10
A AE SRR T 3 R, B I BRI
HNER H TR — A I 5 —E R HAR SC AT LA
B R AR 2SR R (] b PR U A A4 ) RE SR AE
—il,

i At 2R s R B — AN B AE RN R RS
JRCHI i b A ELREE A 28, M2 T AR IC T R 2 2R
REFMIEARKRFRAIATRITE, BIE G 2
P A EFAE A SR BT R, ARSI 2R, B
PRZRRIARH £ 5 AT i A S0 B 0E IR 5 |
PR FRUHTA BRI E , X424 s e SR 5 & X A
LR B B A S, ARSI AR
A Ji i A LA SO R R M TR A AR IS
AT S IER S %
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