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Analysis of Genetic Diversity on Liangshan Cultivated Potatoes
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Abstract: The genetic diversity of 60 cultivated potatoes which contained Liangshan landraces, varieties bred
by xichang college ,and varieties bred by other places were analyzed by SSR molecular marker technology. We had
screened out 16 effective SSR primers and found 65 loci employing those markers in the test materials. There were
42 polymorphic loci which accounted for 64. 62% . The average value of PIC was 0. 4717. The genetic distances a-
mong all materials were between 2. 43 to 3. 96 which had been calculated by NTSYSpc 2. 0. The test materials had
been divided into 3 categories by MEGA4 software and two Liangshan landraces was first separated out in the den-
drogram. The Liangshan landraces and other accessions were classified into two groups by PoPGEN software. Those
results indicated definite difference between several Liangshan landraces and other materials in the genetic basisand
suggested that several Liangshan landraces were useful resources for breeding. This study provided partial references
for application of Liangshan landraces in the further potatoes breeding.

Key words: Liangshan; potato; SSR; genetic diversity
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Table 1 The test materials and its place of origin

W5 ML LA E N2 FIHT SSR 4 FARic 4%
RXF B % T S ol R M T R A 8 1 2 R
BIF 5 R 230 1T 335 1 2 N7 TR R T R A A AR
AR T2 A A X 0 L M T S B 8 b i 35t A%
ZREPERT TS R DLARGE , A B TSR HT SSR 43§45
TCH AR UL N M T7 5 A E R SR R
FR 2 B L R BEAT 8 AR 22 RO L AT, U
TR TR I it L M 3t 7t b 69 7 b 52 e B 3
2%,

1 #R55%
11 ittt

e ey S SR B T N E IS N 1
[ A E L AR AETE 60 13 PRI 1,

ETRss R R P S ETRss kR SRR
Code Accession name Origin Code Accession name Origin
1 B2-2-1 =2 SIRGHAA 31 AS135 =M
2 B4-4-2 =2 SIEGAA 32 HB0389-18 =M
3 D18 [ R S 44 B .0 (CIP) 33 PH-19 =M
4 F-5-6 [l PR B84 5 .t (CIP) 34 YS03-1263 PN
5 H1E 23 CIP . ZH & 35 YS03-2685 Pyl
6 KX-5 SRR T AR} 27 36 W7 5 PN
7 Mira >KH7 (| 37 S033349 =M
8 785 T L 5 R 38 M6 5 =M
9 1.85 LM b 39 L18-04-2 H
10 Hu oy LM 5 40 L18-2 H
11 A Tt LN b 7 41 L18-3 =
12 Ly T L ] by e 42 [x2-2 A
13 NEFREEE S L 3y e 43 29-1 E
14 ] LN H T ol 44 LX10-11 Eh)
15 JI] 1L.806-56 T L g b 45 266 HE
16 97 LM 5 46 278 H
17 bp 3 5 Hl 47 307 5
18 BRI il 48 804 HE
19 B35 B 49 05-1-2 HE
20 Serrena [ PR S5 2 s (CIP) 50 05-06-1 AE
21 W 10 5 ECIjs[4 51 0905N36-1 HE
22 5 BESIRIN 52 21-2 AE
23 EVids| BRI 53 N74 =
24 TS5 Wt 54 $24-08-1 H
25 HE9 5 TR ARHBE 55 S24-08-3 Eh)
26 B 0102-2 [T} 56 [ 75 -1 Eh)
27 ¥ 0102-5 (S 57 RJG 08-1 AE
28 JII#E 56 DUl Rk Be 58 Z4510-08 HE
29 JmEE 10 5 W LN PG B AR 59 08HB =
30 320 AE 60 09-07P10-5 =
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1.2 REFHE

1.2.1 DNA BB i{IeM kL 41 DNA Y42
HE% S. Rogers 25" F 1985 4E42 i CTAB 1:JF
A ek, DNA $RECE)S , A TG TR 7K ¥ ik fili ok
J¥ %9 20 ~ 100 ng/pL, HEA 4 CARAE,

F2 RWHRASY
Table 2 Primers used in the study

1.2.2 SSRS|I¥KIERE  #RYE S. Feingold 55 Al
D. Milbourne %> M 1Y Th 44 B2 SSR 514, vE#: 4
Uik FREES YA 1 M (F£2), FHIH L
PR Y HARA R F A

EIEYEA S e (458 L KRB (C) nALEIEY AR

Primer name  Chromosome location  Annealing temperature Forward primer Reverse primer

Sti062 1 S 55 GGGGTCAAGCTCCATACG ACTAAAACCACAACCCATGAGC
Sti009 1 SKE 55 GCGAAAACCTTGAAGCAACT CTGCTGTTGCTGTTGATGGT
St1052 2 S 55 TCATCACAACGTGACCCCA GGGCTTGAATGATGTGAAGCTC
Sti056 2 SKE 55 GACAGAGAATATGGGACCACCA GCAGCACCTTAAATGGCTGAC
STM1053 3 SR 55 TCTCCCCATCTTAATGTTTC CAACACAGCATSCAGATCATC
St060 3SR 55 ACTTCTGCATCTGGTGAAGC GGTCTGGATTCCCAGGTTG
StI055 4 SR 55 CCGTTGATGGGATTGCACA TGATATTAACCATGGCAGCAGC
Sti001 4 5K 55 CAGCAAAATCAGAACCCGAT GGATCATCAAATTCACCGCT
StI058 5 SR 55 CAAGCACGTTACAACAAGCAA TTGAAGCATCACATACACAAACA
STM1031 5 5K 55 TGTGTTTGTTTTTCTGTAT AATTCTATCCTCATCTCTA
Stio11 6 5K i 55 TGGTGTGCACAAACTTAAGAGG GAGGAGATCACAATTCCTTTGA
Sti041 6 S 55 CTCTGTTTCTCTAATCGGCCGTA AAGCGTTGGCCACCGCCA
STM2013 7 SHkE 55 TTCGGAATTACCCTCTGCC AAAAAAAGAACGCGCACG
StI040 75K 55 TCTTTCCCTTTTTTATCCTCACTG GGGATTGGGTTTGAAGTAGTTG
STM1016 8 g 53 TTCTGATTTCATGCATGTTTCC ATGCTTGCCATGTGATGTGT
StI003 8 SRE 55 ACCATCCACCATGTCAATGC CTCATGGATGGTGTCATTGG
StI002 9 S 55 ACAGGAATCACACCTGCACA TTCAACATCCGCCTGTCATA
Stl014 9 SR 55 AGAAACTGAGTTGTGTTTGGGA TCAACAGTCTCAGAAAACCCTCT
STM2012 10 55 60 GCGGCCGCTTCTCAGCCAA TTCGGAATTACCCTCTGCC
St1023 10 5 K& 55 GCGAATGACAGGACAAGAGG TGCCACTGCTACCATAACCA
St1028 11 S 60 ATACCCTCCAATGGGTCCTT CTTGGAGATTTGCAAGAAGAA
Sti018 11 5K 55 CCACTACTGCTTCCTCCACC GCAGCAACAACAAGCTCAAC
StI051 12 S 55 GGTCTCCATTAGCCCTCTGAG ACATAAATGGATCACACA
Sti007 12 5K 55 TATGTTCCACGCCATTTCAG ACGGAAACTCATCGTGCATT

1.2.3 PCR ¥ 1%

PCR A% DNA 1 pL(20 ~

mation content) ; F] ] NTSYSpe 2. 2'7! il MEGA4!™

100 ng) .10 x Buffer 2.5 L (50 mmol KCI; 10 mmol
Tris-HCI, 1.5 mm MgCl,, pH 8.3) . F T3 ¥ &
1 pL(10 pmol) .0.75 U Tag DNA R &, Ll ddH,0
J#E 2 25 pL, PCR RWFEF R 94 CHUZEYE 3 min;
94 CAPE 30 5,55 ~60 CiE k30 5,72 CHE N30 s,
30 MEFR ;72 CHEMH 10 min;4 CAE7E, PCR 724
fHFH 10% 58 7N I ok e 568 e P vk ke D, 2% ML HL
Tixter %' ik A TAR YL €, JEER RS G i T,
1.2.4 HIESH ARG IKE SRR G T K
iy Al — s BT L, AT 0, RS
A5 |1 22 &5 A5 B 6 5L ( PIC, polymorphism infor-

BAE R A 53 A st AR R B T R R SR 2R R Y 4
il s FH POPGEN 1. 32" L M v F L A&
s ARG Ath, 25 1l B Bt ol %) A 25055 67 BE DRI (Ve )
Shannon 15 8% (1) ,Nei’s ZEHFZHA4:(H)

2 ZRE5HH

2.1 SSR3|I¥HIZEHEST

XTHIE e FH Y 24 %51 Wik s &3, 16 XF 5]
YIREAEPTA MR 38 s i ) 454 PR A 238
PE(E 1), FIF B 16 X SSR 5149%F 60 173448}k
17 PCR ¢34 5 LRI 2] 65 s (£ 3), Hh £
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APELL A 42 A, (5 B A 2 64. 62% , B XS 5]
PR E] 2 ~ 7 AL, P 4 A, R BRI F
100 ~308 bp Z[i], M4 D. Bostsein %" ¥y S
M AN TS EE GRS GEE S &
(PIC) ,PIC >0.5, A2 8MEAL ;0. 25 <PIC<
0.5, LML PIC <0. 25, AR E 2 54
B, PIC 7T LLSCBRFEAST Wy 1) 22 25 7K R |

M I 2 3 4 5 6 7 8 9
e
201bp
190bp e
180bp W=

- -
- -

160bp .

YIX BRI RE S, AR 16 XF SSR 54911 F
¥ PICAE ] 0. 4717 55/ 0 0.2791 (£ 3), Hibo
XFGIIR PIC (EH832 0. 5, )8 T/ L B0 8, H
AT MBI YR TR E 2 AN, BB AR
16 XF SSR 51 Wrhric HA B m i 2 2840, kil 3w
1o, BRS¢ B S i S I M S R 3 b R Y 38t A 2
BEPE,

10 11 12 13 14 15 16 17 18 19 20

L] S L) o -
SEgESmEE=EsEESED=

M: DNA marker pBR322; 1: F-5-6; 2: Z85; 3: DF; 4: L85; 5: Z7¥¥; 6. BRE35; 7. HIIF; 8: BF35;
9: Serrena; 10: HIZ 105; 11: 2IEA; 12: WH 15; 13: FPES55; 14 AFHEEEE; 15 HE;
16: 3Z 97; 17: JIILS06-56; 18: HE 955 19: & 0102-2; 20: JE 0102-5
M:DNA marker pBR322, 1:F-5-6, 2:Z85, 3:DF, 4:L85, 5:Wuyangyu, 6:Longshu No.3, 7:Xindaping, 8:Weiyu No.3,
9:Serrena, 10:Bashu No.10, 11:Zibaihua, 12:Kexin No.1, 13:Eshu No.5, 14:Neimengguyangyu, 15:Yuexi,
16:Liangshu97, 17:ChuanL-S06-56, 18:QingshuNo.9, 19:Kang0102-2, 20:Kang0102-5

E1 3514 Stlo18 ¥ IBER S B4R
Fig.1 Partly PCR results of the primer StI018

% 3 16 31 SSR 3|4 PCR # 4R 5 PIC 4tit
Table 3 The PCR amplification and PIC Statistics result of
16 pairs of SSR primers

" S A gi&f“{”ﬁ Jr BN
Primer No-of polymorphic (bp) pie
locus Jocus Products size

StI009 4 3 250 ~280 0. 5837
Stl052 3 3 162 ~ 180 0.5917
Stl056 7 2 180 ~240 0. 3285
StI060 3 2 170 ~ 190 0. 5451
Stl055 7 3 225 ~310 0. 5700
Stl001 6 3 190 ~308 0.5534
Stl041 2 2 130 ~ 147 0.3748
STM2013 4 3 147 ~170 0. 5803
Stl040 2 2 190 ~200 0.2791
STM1016 4 4 242 ~260 0. 6366
Stl003 6 2 100 ~ 180 0. 3615
Stl014 3 3 125 ~130 0.5115
Stl023 4 2 155 ~200 0. 3047
Stl028 3 2 190 ~ 190 0.3148
Stl018 3 3 178 ~200 0. 5459
Stl051 4 3 160 ~ 195 0. 4654

2.2 BEHBMRESW

i NTSYSpe 2. 0 X 444 9 18] 1) 158 1% 1
BT, R BT RRHE] A 58 AL BE B A 2. 43 ~
3.96 cM Z[H], B Ll b 5 Fl S (45 12) 5k
g AR R - YR B i K (R 4) b T 5
2 5r B R B L b 5 Rl AR F R (ST 1) -2
PR 3. 87, oAt 55 7t Ll M b 5 b A7 7 o
TG B AL b T N b 5 b A A
T 7 W RIEHERTA SR 5 [ R R A e K s
FERFES BB, H B SR 09-07P10-5( 45 60) H
B9 WK MR i, L18-3 (45 41) i BLA SR Ji T
$52 A, LLEDEI, LN oy A v AER) A
R EF f AP 09-07P10-5  L18-3, 5 b4 e} i iskt
TR B e | AR it 25 S8 K O H AR VRS
B ERNAES RS R0, SR N
EHRHALEIHER, A F mFh 09-07P10-5 F1 L18-3
PIPUmaREss , XAl R A EE M R SR,
HAFES G AR EEZ

K HI MEGA4 43 A1 854 o i AR I A 20 - 34 7
(UPGMA ,unweighted pair-group method with arithme-
tic means) AT, I 2 Ha] A, R R
FERAEFIL 2R KON 0. 642 AbWEA R T 3 M43 32, 4%
M4 A BHC, A 53 AR RIEE P B Jepli o
R, 10 B 3 B A Ak 5 3 6 v H Al o ) 8 £ 25
IR AL E B2-2-1 (4’5 1) (Ll b 7 A f
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ISP 3 AHERE, X 5 F NTSYS #F s (&
BRASHAEE R, B RE AF M
b5 3 B R SRR IF EL A A SR SRR A, AR X
Ay FE RS A A A ) 05 A% 25 R AR
Ko ERBEERPL(HT 7) BRI REA T
KIE Tz o A5 Hb DX B RN A A o 1 N

F4 Ul rREE R REE St

Table 4 Statistics of the genetic distance among the accessions

Ff Rl KPR E S RS LE B R HIX

5Ty i PG AR 2 24 28, BT LABLAE B9 B R Fb

VREER S AN (1E2 SUISHIi ¢ o e 28 i (1 RN 1 P KA

TP FEHh R S F AR R AR, TR T

@51 PR AE 3R i 7 & R it b H AR AT R 2 A 1
AN L b i 2

R RGBS R pidia i B
Accession code Maximum genetic distance  Average genetic distance
1 5.85(18) " 3.79
2 9.51(5) 2.96
3 9.16(53) 3.09
4 5.38(11) 3.41
5 9.51(2) 3.02
6 4.66(41) 2.99
7 5.39(19) 2.97
8 5.59(2) 2.64
9 4.41(55) 2. 84
10 4.79(50) 2.92
11 6.31(60) 3.87
12 5.90(34) 3.96
13 5.03(12) 2.85
14 4.20(41) 2.72
15 4.18(11) 2.60
16 9.04(28) 2.62
17 5.68(60) 3.20
18 5.85(1) 3.21
19 5.39(7) 2.71
20 4.82(30) 2.88
21 5.99(60) 3.40
22 5.10(31) 3.27
23 4.56(41) 2.61
24 4.45(30) 2.89
25 4.22(60) 2.97
26 4.39(41) 2.55
27 4.35(51) 2.46
28 9.04(16) 3.04
29 5.10(60) 2.89
30 6.13(31) 3.85

BHHG BRI A IR
Accession code Maximum genetic distance  Average genetic distance
31 6.13(30) 3.41
32 6.87(34) 3.40
33 9.51(52) 2.88
34 6.87(32) 3.52
35 4.84(58) 2.90
36 5.38(12) 2.71
37 4.61(11) 3.07
38 5.06(1) 2.66
39 4.43(46) 2.73
40 5.10(60) 2.83
41 6.28(11) 3.78
42 4.04(60) 2.66
43 4.45(30) 2.87
44 5.47(31) 3.19
45 4.41(58) 2.63
46 5.59(52) 3.27
47 5.21(41) 2.83
48 5.17(11) 2.82
49 5.04(1) 2.95
50 5.04(48) 3.37
51 5.91(30) 3.57
52 9.51(33) 3.00
53 9.16(3) 2.73
54 4.43(11) 3.00
55 5.76(11) 3.62
56 5.68(60) 2.90
57 4.04(60) 2.43
58 5.54(41) 3.56
59 4.56(34) 2.75
60 6.31(11) 3.84

AR S NBER R SRR AR R OCGR AR IE B R AR S . T IR

* . Figure in the bracket indicates the malterial accession code which has the maximum genetic distance with the left material. The same as below



1094 i 7/

O o 14 4

|

|

(9, B NS I AN |

O\OOCOONIWLIARNROINNI—W  — A OO JIIO0NW

I

A A R e AL L LS PIAS AN TR DIAASLAARALA

= OONUNANNOSN—ONNE

0.60 0.642 0.69 0.79

=]
%
&
e
o
3]

WRAEARI R %L Coefficient
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o Varieties bred by xichang college,  :Liangshan landraces, W : Varieties bred by other places

Material number represents with arabic numerals in the map are the same with the table one

E 2 ETF UPGMA iR IR EE
Fig.2 The UPGMA dendrogram based on the tested accessions

2.3 BESHESH

FIH] POPGEN 55 J5 , 3K 5 rhva] a1, HoAth 1
D7 B B A RS LA B Nei JE R 2 R 48
$0F1 Shannon 2 FF M 48 035 e 1 (Ne = 1. 6142,
H=0.3571,1=0.5840) , J5 LN s 5 Fh E 3k 3 4
J5 T A 4 4k T e RS . U AR R Y 3
AR 0 545 ZRE PR A, oA b & LY
rn I B 4 A% b £ 28 [ A LA 2o R PR 06 SR I
F 5 BRI L M b A el T b sk RR ) % A AR
PG A 58, 2 FE PR b SR B H A 2 AN SR,
PoPGEN 73 745 31| 3 A HE (1 A& (g ) |, Bt
LU M b J7 b i 5 DA SR S I v 43 B ke H e R
O L H 7 B 5 FE M 2 A SR AE AR R ORI AR
5.

x5 HlMBEgSESE

Table 5 Genetic diversity of the tested accessions

Ne H I
Taxon
LM Hb 75 i 1.5416 0.3118 0. 4594
HoAln 45 30 0 1.6142 0.3571 0. 5840
AHE S 1.5803 0. 3402 0. 5061
A .
3 iFig

3.1 SSRIFEHHEHRIJEESHENBRNE
SSR 73 FHRICE AN —Fh 1A 10 L

Wk, B & sy s i TN ERY kP K

TP R B SRR AR M R AR S D AR
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458 PILE B R TR R o 4 v ) 45 545 LAk AR,
EITER B Rl B AR AR B A% AT RE RN T, A
FFEFI AT SSR 43 F FR i B A Bt LU JH b 7 By %
R NS Ry bR N =W W B A = s
T TR0, Tk FHEY SSR 43 Fhric X S48 iy
Pyt B B E AR | PIC 88U, 2T
FE NS S e s 36 A R B AR B, 3X 0 S5 22 A AL
PEAATHT T T IRSCAYIERN, DU I 38t 14 0 g Fn 2R
KEM s Rk B WAk T AHE 5 A H SSR
FARGRAG BRI B AR #7145 Z AP E S R 2 5
SEORTEERIA AR, PR VLB SSR A3 FhRic b R 2
LR S8 5 Tl 5 8 Moy T AR iC i B B M A )
TH,

3.2 HilABEESEE

iH1f NTSYSY \MEGA F1 POPGEN 4% {4 % i 4
PAFHEAE I T H AT A 5 A B, AEAE £ 07 T Ry 3t
P, BERRRIE AR A R 2E R R KRN
SETERAEE h g oy B R AT RE 111 A 12, R
J5AH [ S AR ) B S 9 B RO ORE FE R sl 25 57
BN BEEBEGE R R B E b s 5 REE A, 1
FEREEN B 733, K5 HE S C 433
31,32 .33 .36 37 38 X LEARLER R A T = m o 4
BRI/, IR R IR A 8
KA, QAR 21 .29 34 44 56 %5 X AR Al fE
SEAN R B R () A B 5 | B, (1 75 76 3 2 5 i rp A7
FE LR 1 2%

M5 25 B BT Tt LU L b 5 5 v
Hoh AL 22 R K, HE it 5 2 A 7/
B A AAAERK 22 55, M W) 7 b 5457 5 ) > T
AR 3515 22 S 3/ TER B SR I
LI b 7 R 22 43 A T SRS A v, 76 9 STt
PN HE T Flrb HA 2 A AR e R ZE B 4 25 1 ok
(A Z8) I H A vt Ly M) 1l 5 B SRS HE C 2 i AR
AT BESE F T3 [ R 1 AR A D0 28] 7y 22 27 a5
B TE A, AR IR 5 Py il P R AR T e 25 3RS T
AR A 25 2R . 78 B 43 B B ARl A R
g3, UL X RS A 7l b 5 25 b B R e ) a8t A 25
SRR,

T EA R DS AR, R IE AR
30 0T L R 5 o A Y 52 1 2RV S AT, R IR
3G L 1l 5 AR 43 B R RO B Y IR A
BE IR HAE A 5 B & R iy 1 1T, bt & Fh i
DR H A,
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