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Abstract: Genetic diversity of 65 potato varieties was analyzed using SSR markers. This information will provide a
theoretical basis for breeding new potato varieties. A round sieving method was used for selecting polymorphic primers
with distinct and repeatable bands from 100 pairs of potato SSR primers. In total, 25 pairs of polymorphic SSR primers
were selected to identify the genetic diversity of tested materials. The genetic relationship of 65 potato varieties was
analyzed by NTSYS-pc 2.1. A total of 145 alleles were identified, of which 145 were polymorphic, and the polymorphic
rate was 100%. The genetic similarity coefficient of 65 potato cultivars was from 0.60 to 0.93, suggesting that the tested
materials had a rich genetic diversity. Un- weighted pair group method using arithmetic average (UPGMA) cluster

analysis showed that 65 potato varieties were grouped into two categories at the similarity coefficient of 0.60, based on
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25 SSR primers. The genotype 'Huaen 1' was grouped into the category I alone, while the other 64 genotypes were

grouped into the category Il . At the similarity coefficient of 0.61, the category Il was further grouped into two classes.

'Nongtian 1', 'Ganguzi', 'Tianshu 9', 'Wulongyangyu', and 'Tianshu 10" were grouped into class 1, while other 59

genotypes were grouped into class 2. Moreover, the class 2 was grouped into two subclasses when the similarity

coefficient was at 0.64, 'Tianshu 11", 'Qingshu 10", 'Qingshu 6', 'Ganguhong’, and 'Qinzhouhong' being grouped into

subclass 1, while other 54 genotypes being grouped into subclass 2. The results showed that some varieties had far

relationship and varieties from the same breeding unit had narrow genetic difference. The potato varieties with far

genetic relationship could be fully utilized as better parent resources in the potato breeding.

Key Words: potato (Solanum tuberosum L.); SSR marker; genetic diversity
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Table 1 Names and sources of materials

s

Code

g

Name

ARG

Parent combination

Source
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19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

SiiE

A& K 15 Nongtian 1
[ %5 8 %5 Longshu 8
K125 Tianshu 12
[f 2 7 5 Longshu 7
K95 Tianshu 9
K115 Tianshu 11
K105 Tianshu 10
T4 105 Qingshu 10
HA¥4L Ganguhong
4% Ganguzi
FIEHE Wulongyangyu
[l 105 Longshu 10
ZEM 4L Qinzhouhong
HHE 6" Qingshu 6
BB 6% Kexin 6
KFi Mira
R Zaodabai
KPGHE Atlantic
125 845 Zhongshu 8
J52% 15 Sulan 1
A #R6 T Xisen 6
RS ¥ Xisen 5
[l 6 5 Longshu 6
LI ELHE Hongmeigui
W4 65 Lishu 6

JEE 45 Yanshu 4

B L4455 1145 Emalingshu 11

#1% Kondor
HEH 7% Qingshu 7
2 605 Yunshu 605
23k Hutou
H1 3 185 Zhongshu 18
SERE9 5 Yanshu 9

H25 745 Zhongshu 7

99-5-4 x JF# 35
FKPEPE X 1.9705-9
91-26-116 x 85-6-14
91-26-116 x 85-6-14
91-26-116 x 85-6-14
KETE X LH3E
35 x 15
387521.3 x Aphrodite

JEE 35 x JEZF
[#33-1 x 92-9-44
$41956 X 96-56
Capella x B.R.A.089
FLHFY x 74-128
B5141-6 X Wauseon
W953 x F1475
Shepody X X$9304
FL-02 x E003-3
R 86-6-14 x [p 24 5
Alaska X ACP1691
A10-39 x NS40-37
BEWTRLS EHEZER B
552 x DY4-2-10
Uurgenta X Depesc
92-32-42 X 92-5-2
S03-3317 x CIP3221
N2 x /hitr
(91.628 x €93.154
JE 85 x R
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Continued Table 1
G ES FEAA G E 3
Code Name Parent combination Source
35 #7225 Kexin 22 Amylex X 8y-220/1 SBIRTAEAO R EBE 71l 53 BE
36 12 195 Zhongshu 19 92.187 x €93.154 P O R B S AL S IS I
37 SETE 85 Yanshu 8 HRA x L 45 TR AL I FLA N AR FHE DR BE
38 PRI 4A B 55 Emalingshu 5 393143-12 x NS51-5 WIAEAE A P2 Bk VR 5T i
39 A2 145 Huaen 1 “395049" A2 IR AR Hhfll o
40 13 105 Zhongshu 10 F79055 x ND860-2 AR R B SEAE T ST BT
41 FER 755 Yanshu 7 iz RS S NE T LE DI GEE AN A BT B
42 B2 5% Xuanshu 5 Vytok x 387136.14 BT L RN R
43 I 75 Chuanliangshu 7 IX-55-6 X 390344-8 PO A8 BELLH PG B Ar B 2= 58
44 e300 5 Bishu 2 A1E 88 x KL TN LT X A R BT T
45 FE 1045 Yanshu 10 SERE TS x FLKE R SEILREER FIR M AR AR BE
46 th# 3 5 Zhongshu 3 HH 15 X BF67A h E OB 2= BB SEAL ST T
47 3 45 Zhuangshu 4 E99-2-1 x /NATE HARA TR BARALAE e
48 V455 165 Neshu 16 - HFE AR EBEE TS AT
49 T 25 Qingshu 2 45 x Hy AL Tl LB B E T T
50 Z3201 Yunshu 201 S95-105 x (NZ 75 AL FVF B A TR I
51 BEBK L 145 Jizhangshu 14 T3S x 40 Tl IbAs = FEVEIF 5T
52 221105 Mengshu 10 281118 X I 80-298 P S I B RO B E 5 T
53 "2 115 Zhongshu 11 Aminca X Chaleur AR B R SEAE T ST BT
54 5K 8 5 Jizhangshu 8 720087 x X4.4 WAL = FEAE T I T
55 g% 135 Longshu 13 K299-4 x 10202-2 T O B2 B B ST T
56 228175 Mengshu 17 I 82-246 x MFFA81-118 NS I B B 2= 5 T
57 BT 5 Zhengshu 7 Favorita X #3555 VAT R A RSN T SR 5
58 F R3S Xisen 3 Favorita X IR Eh4 85 145 IR A AR TR AR AT R H)
59 K135 Tianshu 13 99-5-4 x 95-7-5 H it Kok di gl BT i
60 % 125 Longshu 12 1.9712-2 x 1.0202-2 T O R B Hh 4 S I IT
61 F 4943 Qingshu 9 387521.3 x Aphrodite BB AL FLE=BEAE YOI
62 2% 9%t Favorita ZPC50-35 X ZPC55-37 R E T ROL R 2 B
63 5K 125 Jizhangshu 12 KPGHE x 99-6-36 AL = FEAE ISR
64 K% Shepody F58050 x Bake King A PO B 2= BV IT
65 K25 Nongtian 2 99-5-4 x K74 Tt KoK i gl B4 T

e CHARLD ) CHAR . CTOREEE L CRMAL RN 1655 A R, IR 1S O AN TR, RACRRI
Note: 'Ganguhong', 'Ganguzi', 'Wulongyangyu', 'Qinzhouhong' and 'Neshu 16' are land races, and 'Sulan 1' is an introduced variety. The parents of

these varieties are unknown.

1.4 PCR¥ IGHNEE kM
141 PCR¥ KA
PCR [ V. 7£ Eppendorf Master—cycler PCR §$4

A EREA T SRR R IR A28 Ghislain 250y
1, SSR-PCRAAZ (10 pL): 2 X Tag PCR Master Mix
(PR REAYIRHABRAFDS L, 10 ng/pl. _Ef5]
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Table 2 Polymorphic primer sequences of potato variety SSR analysis

I/ E4 S 51741 (5'-3") Primer sequence LIPS R S LAMEEE(%)
Nal.nes of 512531 R 151 453" Numbe,‘r of Total band Polyr.nnrphism
Primers Forward primers (5'-3") Reverse primers (5'-3") polymorphic band index

S7 CACTGGCTGACCCTGAACTC GACAAAATTACAGGAACTGCAAA 7 7 100
S151 GCTGCTAAACACTCAAGCAGAA CAACTACAAGATTCCATCCACAG 8 8 100
S170 CGCAAATCTTCATCCGATTC TCCGGCGGATAATACTTGTT 6 6 100
S189 CCTTGTAGAACAGCAGTGGTC TCCGCCAAGACTGATGCA 6 6 100
S180 ACTGCTGTGGTTGGCGTC ACGGCATAGATTTGGAAGCATC 7 7 100
SSR111 TTCTTCCCTTCCATCAGTTCT TTTGCTGCTATACTGCTGACA 9 9 100
STM3023 AAGCTGTTACTTGATTGCTGCA GTTCTGGCATTTCCATCTAGAGA 8 8 100
STM2013 TTCGGAATTACCCTCTGCC AAAAAAAGAACGCGCACG 4 4 100
STM1104 TGATTCTCTTGCCTACTGTAATCG CAAAGTGGTGTGAAGCTGTGA 3 3 100
STM1016 TTCTGATTTCATGCATGTTTCC ATGCTTGCCATGTGATGTGT 5 5 100
STGBSS AATCGGTGATAAATGTGAATGC ATGCTTGCCATGTGATGTGT 3 3 100
STWAX-2 CCCATAATACTGTCGATGAGCA GAATGTAGGGAAACATGCATGA 8 8 100
SSR594 TTCGTTGAAGAAGATGATGGTC CAAAGAGAACAAGCATCCAAGA 3 3 100
STM3012 CAACTCAAACCAGAAGGCAAA GAGAAATGGGCACAAAAAACA 7 7 100
STM1106 TCCAGCTGATTGGTTAGGTTG ATGCGAATCTACTCGTCATGG 3 3 100
STI022 TCTCCAATTACTTGATGGACCC CAATGCCATACACGTGGCTA 7 7 100
STI049 GGAAGTCCTCAACTGGCTG TCAACTATATGCCTACTGCCCAA 5 5 100
STI019 TCCCTGTTGCCTTGAACAAT TGGGAAAAGGTACAAAGACGA 6 6 100
STI033 TGAGGGTTTTCAGAAAGGGA CATCCTTGCAACAACCTCCT 7 7 100
STI005 CTAATTTGATGGGGAAGCGA CGGAGATAAAACCCAAGTCC 12 12 100
STI008 CATCTCCTTCACCTGCTCCT CGACAAAGGAGGAAATCCAA 4 4 100
STI060 ACTTCTGCATCTGGTGAAGC GGTCTGGATTCCCAGGTTG 4 4 100
STI024 CGCCATTCTCTCAGATCACTC GCTGCAGCAGTTGTTGTTGT 6 6 100
STI052 TCATCACAACGTGACCCCA GGGCTTGAATGATGTGAAGCTC 3 3 100
STI041 CTCTGTTTCTCTAATCGGCCGTA AAGCGTTGGCCACCGCCA 4 4 100
&1 Total 145 145 100
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M 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

200 bp

100 bp

M: DNA Marker I; 1~24: FESFSIFE 1,
M: DNA Marker I; 1-24: Codes are the same as in table 1.

B 1 3|4STI0S2 X &85 BEmMAY SSR ™ IE
Figure 1 SSR amplification of some potato varieties by Primer STI052
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Figure 2 Cluster analysis of tested potato varieties
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Table 3 Genetic distance of some potato varieties

Hb RR 15 B8 5 K125 b 75 KEIZ K115 KE105

Variety Nongtian 1 Longshu 8 Tianshu 12 Longshu 7 Tianshu 9 Tianshu 11 Tianshu 10
K 15 Nongtian 1 0.000 0
B % 8 5 Longshu 8 0.503 1 0.000 0
R 125 Tianshu 12 0.523 4 0.306 7 0.000 0
[ % 7 5 Longshu 7 0.409 9 0.2520 0.2702 0.000 0
K95 Tianshu 9 0.695 5 0.428 1 0.395 8 0.4979 0.000 0
KB 115 Tianshu 11 0.5311 0.3749 0.432°8 0.3219 0.439 7 0.000 0
KE 105 Tianshu 10 0.696 9 0.613 8 0.683 3 0.627 5 0.447 5 0.635 4 0.000 0
5 10°5 Qingshu 10 0.522 6 0.443 2 0.454 4 0.467 6 0.339 4 0.414 8 0.626 9
441 Ganguhong 0.576 8 0.405 4 0.354 5 0.3313 0.443 3 0.3347 0.709 3
4% Ganguzi 0.494 4 0.509 2 0.454 4 0.5130 0.5520 0.454 8 0.663 3
FIETEYE Wulongyangyu 0.5203 0.553 4 0.549 3 0.652 1 0.369 5 0.579 3 0.506 9
[ 10 5 Longshu 10 0.624 3 0.3473 0.278 6 0.291 8 0.3823 0.438 3 0.568 0
ZEMZL Qinzhouhong 0.489 2 0.340 6 03429 0.304 7 0.3825 0.297 1 0.500 4
T 6% Qingshu 6 0.483 3 0.3850 0.3527 0.3853 0.3612 0.364 2 0.669 8
SEH1 675 Kexin 6 0.535 3 0.3278 0.295 5 0.308 7 0.477 8 0.398 5 0.652 8
KA Mira 0.619 6 0.408 9 0.376 7 0.369 6 0.533 4 0.365 1 0.788 5
F K Zaodabai 0.601 5 0.3229 0.342 8 0.303 8 0.384 6 0.3429 0.5109
KPGEE Atlantic 0.589 3 0.2939 03129 0.2916 0.434 3 0.347 2 0.588 3
FR 8 55 Zhongshu 8 0.597 7 0.398 6 0.264 6 03105 0.428 3 0.3029 0.563 4
#5221 Sulan 1 0.6122 0.4222 0.432 4 0.424 1 0.476 0 0.414 8 0.740 3
AR 65 Xisen 6 0.634 1 0.326 3 0.4118 0.404 3 0.5479 0.497 4 0.648 8
AR5 Xisen 5 0.668 6 0.360 8 0.366 2 0.236 3 0.508 3 0.360 0 0.757 4
Bl % 6 %5 Longshu 6 0.628 8 0.449 6 0.395 8 0.3879 0.536 8 0.481 4 0.648 1
213 Red Rose 0.712°8 0.385 8 0.4772 0.414 3 0.7110 0.589 4 0.922 4
% 65 Lishu 6 0.6113 0.430 8 0.4179 03199 0.494 0 0.3578 0.646 6
FEH 45 Yanshu 4 0.700 4 0.4579 0.4257 0.379 4 0.608 4 0.491 0 0.7197
ZRE 115 Eshu 11 0.509 3 0.476 2 0.367 0 0.398 8 0.500 2 0.381 1 0.7218
8 Kondor 0.5373 0.3289 03150 0.291 8 0.543 5 0.3822 0.824 0
FHH 75 Qingshu 7 0.5652 0.340 6 0.308 4 02719 0.4857 03126 0.682 8
222605 Yunshu 605 0.634 0 0.350 4 0.336 1 0.386 3 0.5342 03182 0.7457
&3k Hutou 0.707 0 0.386 1 0.3729 0.445 4 0.5149 0.420 7 0.556 4
tF 2 185 Zhongshu 18 0.574 1 0.306 1 0.342 8 0.3209 0.425 4 0.393 3 0.6322
FEH 95 Yanshu 9 0.624 3 0.529 6 0.392 0 0.4459 0.648 9 0.4775 0.783 1
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