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Genetic Relationships of Strawberry
Cultivars by SSR Analysis

HAN Bai-ming ,ZHAO Mi-zhen, WANG Jing, YU Hong-mei
(Institute of Horticulture , Jiangsu Academy of Agricultural Sciences ,Nanjing 210014 )

Abstract ; Eighteen SSR primer pairs were used to amplify SSR fragments for 96 strawberry cultivars. The 18
SSR primers generated a total of 184 bands among which 172 (93. 5% ) bands were found to be polymorphic. The
number of polymorphic bands amplified per primer pair ranged from 4 to 19, with a average of 9.56. The value of
locus polymorphism information content( PIC) ranged from 0. 5726 to 0. 8885 ,with a average of 0. 8066. The genet-
ic similarity revealed by NTSYS and the clustering results of UPGMA showed that these 96 strawberry cultivars from
different origins could not separately clustered well. There was no significant correlation between the genetic rela-
tionships and the origins of the cultivars. The cluster of Chinese landraces was relatively concentrated , while the ge-
netic relationships between Chinese landraces and the developed cultivars in China were relatively farther. The ge-
netic variations of the Euramerican cultivars and Japanese cultivars were more obvious than those of the Chinese
landraces and the developed cultivars in China.

Key words ; Strawberry ; genetic relationship ; SSR

AR SRR AR Y, A2 20 AR BREZE SRR e 20 4D 50 AR LT Hi

— I AER VORI AR AR\ AS A B, 1R
A\ AR AR B SR B B A DRy AR ol GRS TR T S
ol s MR AR M R 1) F IR . FR IR AR A

A A A B A R GO, (E R b U e R A
ARG IR, iR ) A g b b 98 AL 355 20 i

28 50 AEAR ARG 1 AN | ARG Sh 20 142 50 AR
DL R v B 0 S R LA B IABRSE | HAS  FTARER AR

W #s HH#3:2012-06-15 f&[E B #A .2012-07-26

ARSI AR T AN R RIRA R4, 4%
GBS B LRI M4 S Ll 44 B 13K E
(M7 SRR FR T R R B R A R R TR R R
A%, I Z AN [] 1 DX A 25 R 25 1 it o 44 PR Y
RAL, FBRY =24 58 W 24 R M4, SSR 7r T
ICEA R ERIE R o 28 R s ek EE
U AR R T HL SSR 5 W TEAH W] i i 1) B AT 4

[ 4% i kg B #3:2013-02-04

URL:http://www. cnki. net/kems/detail /11.4996. S. 20130204. 1643. 004. html
E&WA: {lw\éfim%fi)ﬁik% > VeI H (6511006 ) ; VLA H EQIHH H (CX(11)1010)

EE'IIr WA T, BY BRI
WFEEE RS B E’!

E-mail ; zhaomz@ jaas. ac. cn

g1, EEMNFE R ER B T/E, E-mail:baiming-han@ 163. com



34 AR AE BT SSR AR IC B AR LRI RZOC R AT 429

TR P SSR ARICLZE REHY 0 Y T 5 o e s
S S e I B L P

JEMEYIY SSR I FELEIF & oSSR R 1.1 #H

LB T M 038 {5 P A SR BHH F1 7T 358 L B2 S F
M ESRERE A SRR AR SRR, 3t 96 AR AT (1) RIEA
SSRBFICHEA SIS A G VORI A R URIRANY 4 B, o [ BTy o 512 5
AR A R — e B R SRR R

F1 KEHH

Table 1 The materials in the experiment
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No. Cultivars Type No. Cultivars Type No. Cultivars Type

1 FohFR P EBT SR CL || 33 A% 1%5 R BEF S FP DCC || 65 (EsE WA EC
2 PR P E Ry & CL || 34 g PEEF & DCC || 66 aIERA MRS il EC
3 J# ¥ I rh s AP CL || 35 AR WS A A EC 67 S Wi S A EC
4 AT Pl 7 AN CL || 36 ek W A EC 68 IR Wi & A EC
5 E7IN M s CL || 37 [Es P EEF AN DCC || 69 o LA RS T EC
6 4 T s CL || 38 IRFEI LT W SE i EC 70 e i3 T EC
7 BRLaGL hEMS R CL || 39 i TPIE LR WA DCC || 71 T WS A EC
8 =B )y iR CL || 40 Wi TEER & DCC || 72 Jedx WK il EC
9 SHEIIES Pl 7 R A CL || 41 K15 PEZEF &F DCC || 73 JIX) 16 H A i A JC
10 RS rh L 7 AN CL || 42 EI P EZEF & DCC || 74 P HA & F JC
11 AL T A CL || 43 Uik HEREF &P DCC || 75 USE S HAmF JC
12 FHR/PNR 7 AN CL || 44 Dipi P EEF & DCC || 76 B HA & Fh JC
13 SN rh L 7 R AP CL || 45 At 25 PEEF A DCC || 77 HATS HA & Fh JC
14 SRS rh L 7 A CL || 46 EES PEZEF &F DCC || 78 AR A H A i i JC
15 EE YN T AN CL || 47 Lo & i EC 79 e HA & F JC
16 G 75 7 R AD CL || 48 A0 Wi SE A EC 80 fiEc et W& A EC
17 g Rl 7 AP CL || 49 FRIMF R W& i EC 81 R H A & JC
18 ER IS P AN CL || S0 W WK SE i EC 82 mR HA & Al JC
19 A T AP CL || 51 2R W SE i EC 83 EAT) H A & JC
20 PRAE XG0 rh L 5 R CL || 52 i K3 i EC 84 FARZ37 H A & g
21 KK T E )y SR CL || 53 Kefeh R D EC 85 ATFAR EENTYER
22 ey IS HE T A CL || 54 . & i EC 86 AR 7] HA &Rl JC
23 PN T R AN CL || 55 A IRAARR WS i EC 87 T HA & JC
24 IES AN CL || 56 RARK W3 i EC 88 & H A S JC
25 WA PERER @ DCC || 57 Kol ¥ 3% i EC 89 RFR8S HA&F JC
26 HES5 S FEEF R DCC || 58 AEHTHER R S b A EC 90 i HA &R JC
27 A TP EZEF A DCC || 59 g WS b Al EC 91 py HAMF JC
28 A4 TP EZEF & F DCC || 60 | W% i EC 92 HE HA&F JC
29 g9l PEREE A DCC || 61 SIREZ I R A EC 93 T H A G JC
30 XL Wi Al EC 62 RIREE W 3E i EC 94 B[ #¢4 H A i JC
31 Wit H A% i JC 63 A WS A EC 95 HER2E H 4% Al JC
32 BlE e 2 WS A EC 64 EANEE LR R Wi b Al EC 96 [iTEAN HA&F JC

CL: Chinese landraces, DCC: Developed cultivars in China, EC ; Euramerican cultivars, JC ; Japanese cultivars
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Table 2 SSR primers and the statistic of amplification result

R Z A 20 wL, % 1 x PCR 28,2 mmol/LdNTPs,
0.4 mmol/L 5|#J,40 ng DNA,0.8 U Taqg DNA B4
fit}, SR N 94 CTHAEYE S min;94 CAME 30 s,
50 ~ 60 CiB Kk 45 5,72 CHEMH 45 5,32 MEH;72 C
FEMH 10 min, F=HIZE 6% [ PE 5 VN I I i 1 i HRL
VK, UK AUE AR YA, TS SR AR

GiEY EZ PN SI9F(5-37) PR ZBMRTR WAL E % PIC
Primer Refrence Sequence of primer(5'-3") Total bands  Polymorphic (% )Rate of Polymorphism
bands polymorphic bands information content

UFFal9B10 N. V. Bassil et all”) F;ATTTCTGTTGTCTCCCTCCTTC 17 17 100 0. 8885
R:GCTCGATCTCTAGCTTTCTCTCT

UFFa01E03 N. V. Bassil et all’l F; ACCCCATCTTCTTCAAATCTCA 8 6 75. 00 0. 8401
R:GACAAGGCCAGAGCTAGAGAAG

UFFal4F08 N. V. Bassil et all”) F:GTTTCTCTCAGGGCCAAAAT 9 7 77.78 0.7812
R:CTTGAGTAGTCCTCTCACCATTG

UFFa04G04 N. V. Bassil et all”} F;ACGAGGCCTTGTCTTCTTTGTA 8 7 87. 50 0. 8643
R:GCTCCAGCTTTATTGTCTTGCT

UFFa20G06 N. V. Bassil et all”) F;ACTCAACCACCACATTTCACAC 13 13 100 0. 8850
R:GAGAAGTTGTCAATAGTCCAGGTG

UFFalOHO4 N. V. Bassil et al'?”! F:AGATCATCAGGACAGCTACGACT 8 7 87. 50 0. 8224
R:CCTTCACAAGATAGTAACCACAGC

UFFal6HO7 N. V. Bassil et all’? F:CTCTACCACCATTCAAAACCTC 10 9 90. 00 0. 8203
R:CACTGGAGACATCTAGCTCAAAC

UFFa20H10 N. V. Bassil et all”) F;GATGTGCTAGGACTCATACTTGG 7 6 85.71 0. 6889
R:TAAAAGACGAGGCCATCTGA

PBCESSRA9 A. Keniry et al'')  F;TGACAAACATTCAACCACAC 8 7 87. 50 0. 7090
R:GTGCCCTCAGAAGACTACC

PBCESSRAIO  A. Keniry et all'®)  F:GGAGCAAGGAAGCAAGGT 6 5 83.33 0.5726
R:CCGTGGGAGAAGTTGAAG

EMFn170 C. L. Govan et all"'l F:CAGTTTGCCCAACAACAAGG 11 11 100 0.8734
R:TTGATGGCAACAAATCACG

Fal A-6 K. Shimomura et all'?) F; CCACCCTCCAATATAACCC 20 19 95.00 0.8718
R:AGGAGAACCAAGATTAAGCC

Fa2A-6 K. Shimomura et all'?! F; GGAGGTTTGAAACCAAAGCC 15 15 100 0. 8492
R:CACTGTCCAGTTCCCTTTCC

FACO001 K.S. Lewers et all3) F; AAATCCTGTTCCTGCCAGTG 8 8 100 0.8172
R:TGGTGACGTATTGGGTGATG

FAC009 K.S. Lewers et all®) F;CATCGACTGCAAGTGTGGAC 5 4 80. 00 0. 7483
R:TGGCTACCAAAGAACACGAA

EMFxa380097 D. J. Sargent et all'®) F;GTTTTGCTTGGAGGTGTAAAGG 13 13 100 0. 8686
R:GCTGCTGCTCTCTTGTAATGTG

SF-5-G02 W. Njuguna et al''”! F:CTTTTGCTGCTAGCTCTTTGTG 10 10 100 0. 8069
R:TACGTACTCCACATCCCATTTG

SF-1-B07 W. Njuguna et al''”! F:GGAGAGACAGACCTCAAAGGTG 8 8 100 0.8116
R:GAGGGGTTCTGTTTTTGACAAG

-5 Mean 10.22 9.56 91.63 0. 8066

A Total 184 172
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Wt 2 SRR BT 9, R IX 18 X SSR 514Xt 96 1
R SR PR GEIR A TP 1Y, AT 184 Sk b £
BHEFW 172 4D RFG Y 3 28040 R
4~19 1,88 9.56 4, HElIMRZEERTH
ITHIET5% ~100% Z (8], F3 K 91. 63% , Ui BH it
wol W HEE &SNS, K405 PIC AT
0.5726 ~0. 8885 Z[a], *F-¥° 0.8066 (£ 2)., K1
514 UFFal4¥08 TE&B 43 Al (JF5 0 1 ~40)
GOE7as LN
2.2 BELW

FR A B it PP OGR4 96 10 FE g S Rh BT IR 70k

M50 bp marker;1 ~40.3 1 "F4R5 1 ~40 A5+ R}
M:50 bp marker,1-40:The materids coded 1-40 in Table 1
1 5[4 UFFal4F08 7E&} 5 @ F sh i i 18 g
Fig.1 PCR result of some accessions amplified by primer UFFal4F08
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Fig. 2 Dendrogram of strawberry cultivars based on SSR marker
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Table 3 Genetic distances between different type of strawberry cultivars
AP i R /NI BB B SR AL I
Type of cultivars No. of accessions Minimum genetic distances ~ Maximum genetic distances Average genetic distances
FE Ly A 24 0 0.3842 0.2235
Chinese landraces
TR E 16 0. 0905 0. 3920 0. 2407
Developed cultivars in china
DR i o 32 0 0. 4413 0.3194
Euramerican cultivars
H A il ol 24 0.0613 0. 4329 0.2714

Japanese (?LlhiV'clI'S
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