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Genetic Diversity in Different SKTI Types of
Chinese Soybean Landraces
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(Institute of Crop Sciences ,Chinese Academy of Agricultural Sciences / National Key Facility for Crop Gene Resources
and Genetic Improvement( NFCRI)/ MOA Key Lab of Soybean Biology( Beijing) , Betjing 100081 )

Abstract : Soybean Kunitz trypsin inhibitor ( SKTT) extensively exists in cultivated and wild soybeans with many
kinds of variants,which is often used as a genetic marker to study the origin and dissemination of soybeans. In this
study, 10131 Chinese soybean landrace accessions were identified for SKTI types and a set of representative sample
of 187 soybean landraces was analyzed to assess the genetic diversity and relationships of different SKTI type acces-
sions using 20 nuclear SSR markers and 5 chloroplast SSR markers. Results showed that at the nuclear DNA level ,
the genetic diversity of the Tib type accessions was lower than that of the Tia type,but the genetic diversity at the
chloroplast DNA level was just opposite. The cluster analysis showed that the Tib accessions from different regions
tended to cluster together preferentially ,indicating a close relationship among those Tib accessions. The Tib type soy-
bean landraces in Gansu province were rich in diversity of chloroplast haplotypes,and were principally comprised of
type I and III. The soybean landraces with chloroplast haplotype Il in Gansu might be the main source of the soy-
beans with the same type in other provinces. Based on that Tib type soybean landraces in Gansu province had a
higher genetic diversity and a close relationship with those from other provinces, Gansu province might be a center of
the origin for Tib type soybeans in China.
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KEMF & Kunitz 5 5 (B0 5 57
( SKTI, Soybean kunitz trypsin inhibitor) , M. Kunitz'"’
F 1945 FEWE I, Z )5 AR B AR A KT A gk
R T ZRa ik m2 M, BIHECIEfERZ e
ZARIEA 5 P kISR, Tia A1 Tib"™' | Tie™ | Tid"™"
AR (1) BZAUEW Tia F1 Tib 764 15 A
WEA: R 5 R B AT AR 5 AR Tie AL R AT
FEF AR G i 5% 1985 AF 238 78 Hh [ BT
HERGH R Tie B (B2 K. J. Wang Z5/2010 4F
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O Tic IR AT BESEBR K Tif o Tid BUALAE 1y
L H R A AR K S R R B A S [
JO V2 BT AR A7 1) R O 9 JR R AT SKITT 28 78 %8 5 I &
B2 351 R E RO (P L 157440 1P
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170 VR H AR I B A K R AR AR R T £
LKA 2R A T B R i 2 A, SKTI
B P S — g A5 B 0 T 98 K R TR A% %
GAIR LB LG A AREAN

a5 LE WA R I UK Je , 25 Fh DNA 7K

*1

V- bR E AR R IC R 2 I T s AR 2 R, H
H SSR (‘simple sequence repeat) brict ) ¥z N FH Tk
St ZREEDE T iR A h T R
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1.1 ##

AAHFER R E 29 AT AR X3 10131 £ KT
Hu 5 RIS T SKTI 28 A ik 3 5, P 7 JEORYT
ML T HR LR VL8 AR = Fg 8 /48 A
2 41y Tib JEARUBRE AR Tib AR 8 853
ke — 2 FLBIE Tia 2859, 301 143 403, [F]ARRE 2 4y
Tic #1 1 1y Tid ZERIBPRMIETEN , ST 187 AL,
FRARFE AR EREA T SSR /3 (% 1) .

FF SKTI £EEFEF SSR ST EE XKEMF RFM RIS SKTI X8 5%

Table 1 SKTI types and number of soybean landraces from various provinces

HiL X gL SKTI 5% SKTI type Tib 3% (% ) SSR 43T SSR analysis
Geographic region Size Tia Tib  Tic Tid Tib Frequency Tia  Tib  Tic Tid &1t Total
Rt SEpYT HL) 479 474 5 1. 044 20 5 25
North-East HARIL 773 766 7 0. 906 23 7 30
il LN 681 676 3 2 0. 441 25 3 2 30
W5 NMG 290 290
fedt 4t HeB 383 383
North it BJ 34 34
11174 ShanX 1364 1364
R 1% SD 291 290 1 0. 344 9 1 10
East TR IS 577 576 1 0.173 9 1 10
L AH 607 607
i SH 59 59
tarh W4t HuB 298 298
Central IEE HeN 264 264
[iiik]4 PP ShaanX 283 283
North-West HfGs 287 265 21 1 7.320 37 21 1 59
TH NX 95 95

B XJ 5 5
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F1(E)
X R SKTI 24! SKTI type Tib Ji%% SSR 41 SSR analysis
Geographic region Size Tia Tib  Tic Tid Tib Frequency Tia Tib  Tic  Tid B} Total
N Wit 7] 268 268
South-East fe# F) 259 258 1 0. 386 9 1 10
TLP IX 284 284
#1F HuN 245 245
(] M GZ 637 637
South-West pujif sc 556 556
EK CQ 202 202
VUjE XZ 16 16
M ™A GD 298 298
South J77E GX 278 278
=M YN 294 292 2 0. 680 11 2 13
1 HaiN 24 24
53t Total 10131 10087 41 2 1 0. 400 143 41 2 1 187

HLJ ; Heilongjiang, JL.; Jilin, LN ; Liaoning , NMG ; Neimenggu , HeB ; Hebei, BJ : Beijing, Shanx ; Shanxi, SD ; Shandong, JS: Jiangsu, AH ; Anhui, SH ; Shang-
hai, HuB ; Hubei, HeN : Henan , Shaanx ; Shaanxi, GS; Gansu, NX ; Ningxia, XJ : Xinjiang, Z] : Zhejiang, FJ : Fujian, JX; Jiangxi, HuN ; Hunan , GZ; Guizhou,,
SC:Sichuan, CQ; Chongqing, XZ; Xizang , GD ; Guangdong , GX ; Guangxi, YN : Yunnan , HaiN : Hainan

1.2 7%

1.2.1 SKTIREEREBETFE KRG
FRBEHC 1 RiFpF Al FHAR B BEHLAL B 0. 05 ¢ K
¥, BT EZ % T. Hymowitz %5 B 75 75 5 2R
Davis-PAGE HLyk#4T SKTI 2571 %58 (10% 4> B IR
4% WARIE ) , SKTI ARFER Sigma 28wl K G 1 8 (i
A

1.2.2 DNA i2ER K SSR #RiZH M M EER =
PRI, B4 T HT K By 3 &, ] CTAB
EPUAREC DNA, HR¥E P. B. Cregan %57 My # Y K
SRR R R 1 X, el
H20 %519, #4E W. Powell 21 F1 D. H. Xu
VR L 3 X 4K SSR 514 (SOYCP gm-
cp2 Fll gmepd) , I AR 5256 28 3 (1 K 52 g AR I
K2 SSR 514 ik th 2 X554 (SOYCP3, forward-
TCAATAATTCCTACTTCTAT, reverse-AAACGAAAT-
GACCCCTCCCC; SOYCP4, forward-TCCTTTCATCA-
GAGAATCTT, reverse-ACATTCAATTATGTCTTCGC ),
gt 5 XF it L& K SSR 51 ¥, PCR ¥ 51k R
20 wL,f1 % 100 ng A DNA, I FHz5 #4510
pmol ,dNTPs 45 100 puM,1U Taq B§F12 pl 10 x PCR
buffer, PCR ¥ ¥4 #2J% 4 .95 C WA M 5 min,94 C
A5 30 5,50 CHEE 30 5,72 C HE{H 30 s (35 P
) ,72 CHEM 10 min, e 4 CHRATF, V= HIk
FH 6% 2R DR i T e 58 s P UK A 7 40 5, AR LA
1.2.3 EHEAIE  RIESHTH A, RIL 2 Rk k3
7k B, R A S X 8 R 43 3 4, BRI AR

JEIX (NE, £ 3 BJp VL 25 6y #5430 173 R 77 30
4k 85 ) (EEEIX (HH, A5 HR 59 4 1A 10
By FVTHR 2 3L 71 3 ) FRg J7 X (S, A5 V195 8 1
fad 10y =/ 13 3k 31 4y ) s AR 6 SKTI 26
T KA BRI 50 Tia 20 (143 43) (Tib 41 (41 4y) |
Tic 2 (2 %) F1 Tid 411 £5%) . iR 1L 24
PRGN R 1) ik Z RS
I ] Popgen 1. 32" S HF- B S0 3L AL (Na ) H
BT HE KB (Ne ) ARG BE (He) FARTEEL(T)
4 W Powermarker 3. 25" B A 2 A S B
H(PIC) FEHZHENE(h)  BEE R (MAF) |
FEA SRR SR (SPA) TR Bl 450 A8 S50 (SDA )
&5 2) BT . v H Powermarker 3. 25024 B R
JH Nei (1983 ) i8¢ f% FE 2§ #F 47 4B 3 I ( NJ, neighbor-
joining) 2, 3) BERLE G 43T W Structure Ver-
sion 2. 211 S3HT 187 (3R 5 15 % K (H (K AR
FHARECH) %~ 1 3] 50, MCMC ( markov chain
monte carlo ) FF IR I A AAVERGEAR (length of burn-in
period ) FIAVEEGEICSE B9 MCMC ik 1 TR, &
SB4T 20 I, MRPEIBATEE R LoP (D) BV 24K,
NI A=Y

AK=m( |L(K+1) =2L(K) +L(K-1) |)/s[ L
(K) ], 1158 AK {EFF R8T e o 2B A2

2 FHRE5HMH

2.1 SKTI EE N7
AHWEFEAE 10131 4y K &7 4 77 i b e 46 ) 39)
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41 53 Tib ZERIBPRL 2 403 Tie ZERBPRHRN 1 4 Tid 28
RUBEEL, HoAx 10087 3 42 Tia EABIRKH (K1),
Herfr, Tib G8RHRMUAE 8 ASE R E] , Tib H5R =
FMRAR U R H W (21 4y,7.320% ) BB IpIT (5 B,
1.044% ) . 35 Ak (7 1y, 0.906% ) . = (2 14y,
0.680% ) . iL 5 (3 ¥, 0.441% ) . #& & (1 1,
0.386%) . 10 Z& (1 133, 0.344% ) VL 7 (1 153,
0.173% ) ; Tic ZERIBPRMUAEIL T Kl 2 2 £, 17
FRIEFPHEHIX ; Tid 280 T H R4 S B
2.2 187 B HEEARHM# SSR i S AR fE S M
2.2.1 RESHMSE 20 4 SSR M ALK 3
230 MEMIEHE S ZHEGIWRA TSN EZE
P& SR 5 B R BOR 11,5 A4, AR fb v
}3(SOYGPATR) ~ 20 ( Satt281) /> ; BN i 4k
TRHC (1) & F Y5 Bl 0.773 (Sat267) ~ 2.586
(Satt373) ,FIME N 1. 831; 285 B (PIC) 57

RIGEOEBHA, A SE 2 A5 B A
0. 364 (Sat267) ~ 0.903 (Sat373), FHI{H K
0. 744 35 A~ 0 55 FE P 2 48 1 A8 598 [l 0,392
(Sat267) ~0.909 (Satt373) ,FIJ{E N 0. 770 ; ZF
PEFE B 51 4 H 3 B TR BAIC, i E 245
PEH 1) DNA X B 1 3 DRSS 43 A b 4 35
(#£2),

5 DI SSR A s LA I B 14 > 257 3 ]
ARt SRR AT AN I R ECR 2.8 A, Ak
2 (SOYCP3 Fl SOYCP4) ~4 (SOYCP) > ; Fae4s
(D FERZEME(h) MEEGEE T (PIC) %
FHIRL, A AL 8 A AR 8 208 =3 [ 0,194
(SOYCP4) ~0.614 (gmep2) ; BN R EZSE B H
T VG K 0. 088 (SOYCP4) ~0.320( gmep2) ; 5
AN K R 22 R PR S Y L 0,092 (SOYCP4 ) ~
0.387(gmep2) (££3) .

R2 20 MR SSR i BT FEEBIRE R 7E 187 MBI HRESHMERER

Table 2 Linkage groups of 20 nuclear SSR markers and genetic diversity information for 187 soybean landraces

(DA HEPE gﬂi ﬁ%{%& o F PR i#iz ZHFEE SR %W
o . A O L S ke e LHt
Na Ne He 1 h

Satt236 Al 10 4.841 0. 796 0.337 1.818 0.767 0.793
Satt429 A2 14 7.299 0. 865 0. 199 2.167 0. 848 0. 863
Satt197 Bl 12 5.818 0. 830 0.227 1.932 0. 806 0. 828
Satt168 B2 8 4.163 0.762 0.323 1.539 0.719 0. 760
SOYGPATR Cl 3 2.522 0. 605 0.536 1. 009 0.535 0. 604
Satt281 Cc2 20 10. 103 0.903 0. 196 2.554 0. 893 0.901
Satt267 Dla 4 1. 644 0.393 0. 765 0.773 0.364 0.392
Satt216 DIb +W 17 6.672 0. 852 0. 187 2.120 0. 832 0. 850
Satt386 D2 5 2.461 0. 595 0. 568 1. 088 0.537 0. 5%
Satt384 E 6 2. 166 0. 540 0. 630 1. 026 0. 486 0.538
Satt586 F 11 6.395 0. 846 0.247 2.027 0. 825 0. 844
Satt352 G 10 3.260 0. 695 0.511 1.585 0. 668 0. 693
Satt434 H 10 5.679 0. 826 0.339 1. 998 0. 807 0. 824
Satt571 I 8 4.282 0.769 0.374 1. 656 0.735 0.767
Satt431 J 17 8.913 0. 890 0.193 2.377 0.878 0. 888
Satt588 K 16 6.173 0. 840 0.262 2.123 0. 820 0. 838
Satt373 L 18 10. 997 0.912 0. 161 2.586 0.903 0. 909
Satt308 M 13 6. 386 0. 846 0.233 2. 066 0. 825 0. 843
Satt022 N 11 4.972 0. 801 0.269 1. 803 0.770 0.799
Satt173 0 17 8.286 0. 882 0.227 2.382 0. 869 0. 879
I Mean 11.5 5.652 0.772 0.339 1. 831 0. 744 0.770
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Table 3 Genetic diversity information of 5 cpSSR markers for 187 soybean landraces

B SRR B AR AR FE R B8 YEPIES FAAREL EZEPNe HN R
Locus Na Ne MAF I pIC h
gmep?2 3 1.631 0.743 0.614 0.320 0.387
gmepd 3 1.624 0.743 0. 596 0.314 0.384
soYcP 4 1. 165 0.925 0.333 0. 137 0. 141
SOYCP3 2 1.617 0.743 0. 570 0. 309 0.382
SOYCP4 2 1. 101 0.952 0. 194 0.088 0. 092
HJ{H Mean 2.8 1.423 0.821 0.461 0.234 0.277

2.2.2 =R #1A] Structure 2. 2 FAAARTE 20
X% SSR v i 2 855 BT 187 My kL fT STRUC-
TURE Z#r, 7F K =2 B} AK A fe K AE, K 187 1
MR 2 ANBECE 1), 88E T A5 54 O #F
BEHHR (41 ) (AR (6 ) B3 ) .=
B (3 0 AL (1 43 ) AR AR 280 1T A 5 133
PR AL ST BT AR LT IR VLN AR
H# AT A IR MR, DUCH R B B 18
Mk, HZSEE T BT R 2 B9 (3 FE
BIASER A Tib 2850 | (53X 2 N Tib ZEERH RS
75% ,HRA R 41 (e AR A 16 638 Tib 2574 5
Hl Tib 288 BB 76% , DL BT 35 ARAH
A BIFEB AT Tib SR RERZ SSR K- 2R 6

L00 A

(8]0

(.60 l
040

0.20
0.00 -

group 1 group 2

group 2 group 1

A:20 X nuSSR LM Y 2 AR
B:5 XF-LR{A SSR (Lm0 9 2 A~ 2eRE
A:2 groups obtained by 20 nuSSR markers,
B:2 groups obtained by 5 ¢pSSR markers
1 187 {344} STRUCTURE % R 53 #ff

Fig. 1 Structure analysis for the 187 landraces

A 5 % i 4% 4K SSR i & 15 B 4T 10
STRUCTURE 4347, FFEFE K =2 B AK A e KAH,
R AL 43y 2 A2 250 1 % 47 e AbkE,
HH R 30 0 ARG 1y . RE 4 1 BRIRVT 3 4% AR
A2 Oy A VARG T Ay 2R A 140 13
ML AL F VLI A kL, 17 I AR A A R
e 5 MR = B A R RS A ¢ R, DL A 29
AL

Fb 45 40 B % Fn o 2 R SSR R B BT A3
STRUCTURE Zr#r4s R, & A 32 1 k4K 41 2 [H]
— R LR 22 63 (8 iy Tib 257414 4} Tia
KR A6 Oy (4EB N Tib ) BRI 3 Oy (4
Wk Tib 5B M a /e 1 A3 (Tia Z58Y) , BEHTK LE4E
RIS AR IR SSR A S M H-44A SSR 7KK I
G R R AT Y],

2.3 ARESHRBEHEESHENE

TE 20 XF 4% SSR A i b, BEHEHLIX (HH) 45 S
PSR 5 (9. 050) , B 5 i X (S) 45 o7 32 PR U e IR
(7.400) ; HFARIGE(D) ZBFERE G (PIC) KR
ZREME (h) BSR4 e R 5 M X v, AR AL i IX
%o R SR SR SRR AR LA I A A5 BT 1
TR AR 5 5 R Bl S A7 A S SRR IR AT T At
BRI SO 5 R RS R FROR T
TERA R SR 3 DR A S M BRI 45 A
(Rl ) S5 07 A8 58053 3 R ARk 21 (17) L B E 36
(8) BT 22(26) (3£ 4),

TE 5 XFIFLRAR SSR 7 5 L, B 5 i X A A ik [A]
B TEE (2,200 ), T # THE H IX A7 20 25 407 35 DR R B v
(1.608) ; FEH ZHEPE B AR ZBFEE & &
AT, B X 5 g, FLUR O B 5 LXK, AR H X
AR (£ 5), 58 SSR 15 45t —3L,
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Table 4 Genetic diversity parameters of different eco-geographical groups based on 20 nuSSR markers
A o £ AR EEVRIESY FE AR ZHER A
Eco-geographical N e HEL FERE A BRiS R EiER o 2R
0.
type Na Ne SPA SDA M.A.F 1 PIC h
" EZARIL NE 85 7. 850 4.242 21 17 0.415 1.528 0. 664 0. 697
o E M HH 71 9. 050 4. 881 36 8 0.382 1.704 0.714 0.743
HEMF S 31 7. 400 4. 603 22 26 0. 377 1. 632 0. 707 0. 739
x5 AEESMMEES X cpSSR LR iBE SFHESE
Table 5 Genetic diversity parameters of different eco-geographical origin groups based on 5 cpSSR markers
AR — £ AR FE TR ZHEE A
Eco-geographical N LR LR B PR AR EiFg G ZHEPE
type ” Na Ne MAF I PIC h
fIE %It NE 85 2.000 1.269 0. 880 0. 367 0. 189 0.211
rhE B HH 71 2.000 1. 608 0.732 0. 447 0.236 0. 306
PIER T S 31 2.200 1.320 0. 864 0.396 0. 200 0.227

2.4 A6 SKTI KEEFAZ BRI HRE S HMNE

W T Tic F1 Tid ZERMRHECH KD BRI B
Tia 1 Tib ZSRVBHA 5L 1L Z 06 . 20 X4 SSR iz
b BRI Tia JER R85 ZREM & T Tib 2%
R H & A8 BUAE 6 A A5 (Satt267 | Satt386
Satt384 Satt352  Satt571 Al Sati022) | 2 &G E S
TR 2 PEHRAUPE 6 /17 2 (Satt267 | Satt384
Satt352 Satt434  Satt571 il Satt022) |-, Tib 551 5

K6 Tia F0 Tib ZEEIBHERY 20 X% SSR L RiBESHMESH
Table 6 Genetic diversity parameters of Tia and Tib type groups based on 20 nuSSR markers

Tia KRY(F 6), Satt386 Fl Sattd34 i 15 A AFEEL
FZAGEESE NSRRI EAE R, 7T hE
SEHAFZHES AR GG F 22 s i

FE 5 XPUF2RAR SSR a5 b, Tib JT 515 2
FEPER 55 T Tia 259, Tia 2574 48%10. 318 , 1M
Tib 25700 0. 679 ; Tia R ZBA5 B & & 0. 163,11
Tib 25700 0. 359 ; Tia ZERIFE K ZREM: N 0. 188, 1
Tib 2570 0.452( % 7) .

o7 Bl LN BE AL Na BRI FEEL Ne HARYEEL ] ZEER SR PIC RSN

Locus LG Tia Tib Tia Tib Tia Tib Tia Tib Tia Tib

Sat236 Al 10 8 4.489 4.321 1.778 1. 688 0.748 0.736 0.777  0.769
Satt429 A2 13 8 6.535 3. 941 2.083 1. 640 0. 829 0.716 0.847  0.746
Satt197 Bl 12 6 5.675 2.353 1.919 1.220 0. 801 0. 547 0.824  0.575
Satt168 B2 8 6 4.319 2.326 1. 555 1.187 0.729 0.538 0.768  0.570
SOYGPATR Cl 3 3 2.520 2.395 1.010 0. 963 0.536 0. 505 0.603  0.583
Sat281 2 21 11 9.269 7. 747 2.511 2.187 0. 883 0. 858 0.892  0.871
Satt267 Dla 4 3 1.535 1.917 0.707 0.782 0.328 0. 402 0.348  0.478
Sat216 Dib+W 15 9 6. 699 3.974 2.108 1. 680 0.833 0.717 0.851  0.748
Satt386 D2 4 5 2.414 2.371 1.042 1. 061 0.527 0.510 0.586  0.578
Satt384 E 5 4 1.925 2. 847 0. 906 1.130 0.435 0.578 0.481  0.649
Satt586 F 11 6 6. 006 4.233 2. 005 1.572 0.814 0.728 0.833  0.764
Satt352 G 8 8 2. 684 5.970 1.359 1.917 0.598 0.812 0.627  0.833
Satt434 H 10 8 4.907 5.982 1.928 1.903 0.778 0.812 0.796  0.833
Satt571 I 7 8 4.184 4.389 1.610 1.735 0.727 0. 745 0.761  0.772
Satt431 J 17 8 8. 824 4.817 2.397 1.771 0.877 0. 765 0.887  0.792
Satt588 K 15 12 6.052 4.789 2. 101 1.961 0.815 0.772 0.835  0.791
Satt373 L 19 10 10. 935 5.817 2.595 1.984 0.902 0. 808 0.909  0.828
Satt308 M 13 8 6.119 5.452 2. 049 1.842 0.817 0.792 0.837  0.817
Sati022 N 10 9 4.556 4.631 1.726 1.782 0.748 0.755 0.780  0.784
Sattl73 0 15 11 7.718 5.204 2.310 1. 967 0. 858 0. 787 0.870  0.808
{4 Mean 11. 00 7.55 5.368 4.274 1.785 1. 599 0.729 0. 694 0.756  0.729

Tia \Tib EBIREAE 5 143 41 , FIA  The sample size of Tia and Tib type groups is 143 and 41 respectively,the same as below
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R 7 Tia 0 Tib ZERIBEEHR 5 3F cpSSR iz HiRESHIESH

Table 7 Genetic diversity parameters of Tia and 7ib groups based on 5 cpSSR markers

i s PR Na AR BB Ne AR | LAE B PIC HEHZRENE B
Locus Tia Tib Tia Tib Tia Tib Tia Tib Tia Tib
gmep2 2 3 1.424 2.197 0.474 0. 854 0.253 0.441 0.298 0. 545
gmepd 3 2 1.410 1. 989 0. 493 0.691 0.252 0.374 0.291 0. 497
SOYCP 3 3 1. 058 1.612 0. 147 0. 635 0. 054 0.324 0. 055 0. 380
SOYCP3 2 2 1.424 1. 989 0. 474 0. 691 0.253 0.374 0.298 0.497
SOYCP4 1 2 1. 000 1.521 0. 000 0. 526 0. 000 0.284 0. 000 0. 343
YJ{H Mean 2.2 2.4 1.263 1. 862 0.318 0.679 0.163 0. 359 0. 188 0. 452
2.5 Tia 0 Tib KB BIEG X RO RARE R B, e 2N RO VTR 2 1 Tib 28 A B R

FRHE 20 XF 4% SSR i 5 2 B S B H Nei  (HLJ13.16) 51T T Tia 2R 1R (LN1S) B %] —
(1983) BEESFN NJ SRASTENT 187 My MHRHEEAT RIS 4> B %8 DRI & Tib 28AL e il sy, Horh R e VLY
Mro @54 2 s, af Loy 3 AN RE (2 8) , e 34y Tib ZERVAF R (HLIL 10 17) IS5 #RAY 6 1y Tib
HEE T WA BRI AL T 3 NEI Tia ZRAURPRI(J14 6.8 10,12 15) 23—, i 7Y

M
LU

-
;
-1
~
"-.-‘--\-‘-

-~

[TREEE .
Lisau-t ¥ -

v Tib  Tic F1 Tid 28805350 A L @ FIEIEAE AT SRR, K RIE TS Tia 268, T IH]
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Fig.2 Neighbor-joining cluster of 187 landraces based on 20 nuSSR markers
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Table 8 Grouping of 187 landraces by NJ clustering based on 20 nuSSR markers
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Fig.3 Neighbor-joining cluster of the 187 accessions based on the 5 ¢cpSSR markers
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Table 9 Grouping of 187 landraces by NJ clustering based on 5 ¢cpSSR markers
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