SRR ER M AR AUE RIS E Sy ARl —2 W1, S, Bk ok, 4 *321-

FESEKS: S532 SCERFRIRAD: A XERS: 1672—3635(2014)06-0321-07 BB

DREFJFMERFMERTHBENIESEER S Firicka il

F M, BXE, KO, o &/
(EBRUAFERHFHEARSR, CPRUAFELENCNFRENEATRE, BFEERBOERH RO, #ik RIL 430070)

i E. L% ¥ (Solanum tuberosum L)%##J%i%@%f‘]"\; R KH (Ralstonia solanacearum) 3| A2 69 —Fb €% R L6 2m
AMEERE, BAEEFRRIETRERAET—RHE AR P, Kl e H L4 EFARIET R G —F
H AR . AR AR S FAE R I 6 0k fm B Je A 5 AR AP 26 3 A6 100 AN B R A AL, aF it Ar Frabsm otk
P, B AR TEF AA NG FRRIE TR, FARAEE R EREY, EIREGAIZLET T 1004 535K
EHONARREARTAER, BEAREEZAINERNBEELINA TR, EHABALE PRI A IR A 3
AR AN (07SF.3-79, 07SF.6-8 #= 07SF.6-5). it A 536 % A7 A 0 ik 69 5 F A& 5% 40 M A8 X 49 4 37 SSR 4R325] 4
(STI0051. STIO054. STI0056. STIO057), *F 100 A& B A it 47 4 F A4z, £ R 2T, A3 AM4FL
(STI0051.180, STI0054.180, STI0056.205) T VAR A% & b L B A, EATRIL A FmAa e o 3 A KB A eg47ie
155 R Beg i Al — %, mAERBN B Pk, HEAMERER DS, AVWTHAGYSSRAFCT AR T LA
S. chacoense IE A% A FHY FAE B IUIESE Bh 5

KGR LHE; Kamieift; FHR; WS, 5 T4FL

Evaluation of Resistance and Associated Molecular Markers of Bacterial Wilt
of Potato Somatic Hybrid Offspring
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( College of Life Sciences and Technology, Huazhong Agricultural University, Key Laboratory of Horticultural Plant Biology
(Huazhong Agricultural University), Ministry of Education, National Center for Vegetable Improvement
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Abstract: Ralstonia solanacearum, the causal pathogen of potato (Solanum tuberosum L.) bacterial wilt, is soil-borne and
destructive for potato production. Somatic hybridization between S. tuberosum and wild relatives is an effective way to obtain
germplasm possessing resistance to R. solanacearum. Evaluation of resistance to R. solanacearum on 100 progenies derived
from somatic hybridization between S. tuberosum and wild relatives were conducted in this study to screen for germplasms that
possess resistance to R. solanacearum and are relevant to breeding. The results showed that six clones exhibited resistance to
the pathogen in vitro inoculation and eight clones performed resistance to the pathogen by the inoculation with greenhouse
grown plants among the 100 progenies. Noticeably, three resistant clones (07SF.3-79, 07SF.6-8 and 07SF.6-5) were consistent
for resistance level in the two tests. Four SSRs (STI0051, STI0054, STI0056 and STI0057) previously identified were used to
test all of the 100 clones mentioned above. The results demonstrated that three markers (ST10051.180, ST10054.180 and
STI0056.205) could differentiate resistant genotype from susceptible ones. The three clones considered resistant in the two

inoculations amplified the same bands as resistant control while they were absent in susceptible control. These were in
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accordance with the disease phenotyping and suggest an application potential of these SSRs in marker-assistant selection of

bacterial wiltresistance introgressed from . chacoense.

Key Words: Solanum tuberosum; somatic hybrid; bacterial wilt; resistance evaluation; molecular marker

LR B (Solanum tuberosum L.) T Al 42 HH A B
IR IS H (Ralstonia solanacearum ) 5| 2 [ 41 w2 955
T, B THERE N RGR N, SR
PIiia -+ o3 IXEY . T HL, SRR R k= Bt
PEGTIR, [R5 350 28 555 Al B & A+ o0 1A
HE o 20 TH22 30~60 I A], SR T 3 3 4
Ay BT Oy s ARG R, JRR AL B P A
e ARl R D ER A B R i B R o B
e, P E RN G e T EMRALEE
an A, EARTCHE R ARG BT IRSE 400 20, 4R T
AN LT Fie A b R 26 B0 rp JR B R R A e . [
Wb, )R A 240 i % 58 AR AR 4 B A P ) T R e
P A BTG5 B AT R P TR Y
Wit 20tk R = 21 vy, E AN A
FHEA T AR T A B 2R 5 15 5% SR B Rh b Ay
AN 2438, FRAS T RHEEAT AR PO 1 R 40
fa A, Laferriere 54 FHEF A= F S. commersonii 55
BB FOSUERASARRL G, A A e R bR BT 7K
-8 TR X BE AL A Atlantic” 1 * Superior” o
Fock S5 IE IR AR EE FI S. phureja S5AE B F A AAS
RHATREG, FHAE A A2 B A% b B R A il ke g
TN EM AR EE, 450KV, Kan e
FELAR XS 5 At T A2 B/ INFR 150 3 S B RS HAA B B
PP, H 2Rtk R BPO TR B3 & T
Bl SEA S, phureja, AT XHIF S. stenotomum 53%
FEFi RS WG] TRMIREERY . ARSI GO S

FOR K B S. chacoense B— T Al 1 Jo P 2
SRIE R AT R A 2 AL, WIS T BT E A
TR AR A, SR, H T SRR AR RIR
R, XURIEANRE BRI T E M. TEHT Y
AT ST, SRERH A — 5T E Al BT DUE R
FEAE BRI 4l 3c28-1 R oE A%, kb5 b Al
TR M I A 2 MR A0, H X 2 Fe b 5 U2
BAR LA BRI R ATERE . AR x s
FehE AT T R G R H MR BT, DU
S VI DA S IS R TSR I SR P N7 o

1 MBS ®

1.1 & #

2007 12008 4, 3¢28-1. 3¢35-3 L) J 8c6-2
574 TR U A5 R AR A R R R T R A
. 3¢28-1. 3¢35-31% [ S. chacoense F 3# 1A 41
B Ze R 50, 8c6-21% A S. chacoense F1 8# AR 4H
M2 i A, BT A X AL BT, 340
SHL R 2 S LA RHA UM 5
PR R . SEA R AETC I 451 R R ZF R
RE N, R8N E MR AL 100 A,
T A K REGES TR 1.

12 7 %
121 RE AT RA LR

==

HAEE AN 1S | AEN3 S
il T 45 % e ) 75925 $ MRS 206 3 R 7T 0 R

®1 EXHERBERE
Table 1 Cross combinations and progenies

i 45 T

Cross Serial number Number of progenies
3¢28-1 x 395049.62 07SF.1 8
3¢35-3 x 51-5 07SF.2 17
3¢28-1x22-2 07SF.3 19
3¢28-1 x 393160-4 07SF.4 5
3¢28-1 x 59-5-86 07SF.5 19
3¢28-1 x 44-4 07SF.6 18
3¢28-1 x 03HE66-2 07SF.13 8
8c6-2 x 393160-4 08SF.17 6
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Table 2 SSR primers used in experiment

CILZE 7 Bl JITER Tm B34 7 BOR/N (bp)

Primer Sequence Chromosome located (°¢) Amplified segment expected
GGTCTCCATTAGCCCTCTGAG

STI0051 12 58-52 180-173
ACATAAATGGATCACACA
GCCACTATGCAAGCCCATTTG

STI0054 12 60-54 156-188
GGGTCGATGTTTCGGTTGAG
AAGCTGCGGAAGTGATTTTG

STI0056 2 60-54 155-210
GCAGCACCTTAAATGGCTGAC
CCTTGTAGAACAGCAGTGGTC

STI0057 8 60-54 173-200

TCCGCCAAGACTGATGCA
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Table 3 Evaluation for resistance to R. solanacearum of somatic hybrid parents, resistant somatic hybrids and progenies

derived from crosses between resistant somatic hybrids and tetraploid potato breeding lines

e IRE LR Plantlet in vitro R Bk A Plant in greenhouse
Genotype it HE R CEEESD) Bk it HE R CEEESD) Ry
Disease index (mean+SD) R/S Disease index (mean+SD) R/S
o xt e
3c28-1 0.36 +0.24 MR 0.33+0.12 MR
3¢35-3 0.47 +0.05 MR 0.33+£0.12 MR
8c6-2 0.50 £ 0.22 MR 0.25 +0.00 R
S. chacoense 0.14 £0.17 R 0.00 R
JER X I
395049.62 0.94 +0.10 S 0.92+0.12 S
51-5 0.61 £0.34 MS 1.00 + 0.00 S
22-2 0.92 +0.08 S 1.00 £ 0.00 S
393160-4 0.86 +0.10 S 0.92+0.12 S
59-5-86 0.58 +0.30 MS 1.00 + 0.00 S
44-4 0.81+0.17 S 1.00 £ 0.00 S
03HE66-2 0.86 +0.10 S 0.83 +0.12 S
3# 0.86 +0.24 S 1.00 = 0.00 S
8# 1.00 £ 0.00 S 1.00 + 0.00 S
3¢28-1 x 395049.62
07SF.1-41 0.69 +0.53 MS 1.00 + 0.00 S
07SF.1-43 0.78 +0.21 S 0.92+0.12 S
07SF.1-44 0.69 + 0.46 MS 1.00 + 0.00 S
07SF.1-46 0.64 +0.25 MS 0.83 +0.12 S
07SF.1-47 0.89 +£0.19 S 1.00 + 0.00 S
07SF.1-54 0.89 +0.19 S 0.92+0.12 S
07SF.1-55 0.75 +0.22 MS 042 +0.12 MR
07SF.1-58 0.89 +0.13 MS 1.00 + 0.00 S
3¢35-3 x 51-5
07SF.2-16 0.86 +0.13 S 1.00 + 0.00 S
07SF.2-2 0.92+0.14 S 0.92+0.12 S
07SF.2-22 1.00 = 0.00 S 0.83 +0.12 S
07SF.2-35 0.67 +0.33 MS 0.67 +0.12 MS
07SF.2-36 0.83+0.14 S 0.92 +0.12 S
07SF.2-37 0.92+0.14 S 1.00 £ 0.00 S
07SF.2-42 0.72 £ 0.25 MS 0.58 +0.12 MS
07SF.2-45 0.97 £ 0.05 S 0.83 +0.12 S
07SF.2-47 0.86 + 0.24 S 042 +0.12 MR
07SF.2-48 0.83 £0.29 S 1.00 + 0.00 S
07SF.2-49 0.94 £ 0.10 S 1.00 £ 0.00 S
07SF.2-5 0.67 +0.44 MS 1.00 + 0.00 S
07SF.2-51 0.89 +0.19 S 0.92+0.12 S
07SF.2-52 0.83 +0.29 S 1.00 + 0.00 S
07SF.2-54 0.92 +0.08 S 0.92+0.12 S
07SF.2-59 0.97 £ 0.05 S 1.00 + 0.00 S
07SF.2-9 0.89 +0.19 MS 0.75 £ 0.00 MS
3c28-1 x 22-2
07SF.3-67 0.64 +0.17 MS 0.58 +0.12 MS
07SF.3-68 0.86 £ 0.13 S 1.00 £ 0.00 S
07SF.3-69 0.83 +0.29 S 1.00 + 0.00 S
07SF.3-70 1.00 = 0.00 S 1.00 £ 0.00 S
07SF.3-71 0.86 = 0.05 S 0.92+0.12 S
07SF.3-74 0.97 +0.05 S 1.00 £ 0.00 S
07SF.3-75 0.47 £0.35 MR 0.67 £0.12 MS
07SF.3-76 0.69 +0.25 MS 0.25 +0.20 R
07SF.3-79 0.14 +£0.13 R 0.00 R
07SF.3-80 0.78 +0.13 MS 0.75 £ 0.00 MS
07SF.3-85 0.92 +£0.14 S 1.00 £ 0.00 S
07SF.3-86 0.75 +0.08 MS 0.92 +0.12 S
07SF.3-87 0.92 +£0.14 S 1.00 £ 0.00 S
07SF.3-88 0.86 +0.10 S 1.00 + 0.00 S
07SF.3-5 0.72 +0.24 MS 0.67 +0.24 MS
07SF.3-9 0.53 £ 0.34 MS 0.17 £0.12 R
07SF.3-11 0.75 +0.08 MS 1.00 £ 0.00 S
07SF.3-20 0.86 £ 0.13 S 1.00 + 0.00 S
07SF.3-28 0.92+0.14 S 1.00 + 0.00 S
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LR P W A% Plantlet in vitro W= BBk 3R] Plant in greenhouse
Gentype iR CFE{fSD) URRIE iR CFE{fSD) URRIE
Disease index (mean+SD) R/S Disease index (mean+SD) R/S
3¢28-1 x 393160-4
07SF.4-17 0.78 £0.13 S 0.75 £ 0.00 MS
07SF.4-24 1.00 + 0.00 S 1.00 £ 0.00 S
07SF.4-26 0.94 +0.05 S 1.00 + 0.00 S
07SF.4-28 0.83+0.14 S 1.00 + 0.00 S
07SF.4-29 0.64 +0.32 MS 0.58 +0.12 MS
3¢28-1 x 59-5-86
08SF.5-33 1.00 = 0.00 S 1.00 £ 0.00 S
07SF.5-37 0.94 +0.05 S 1.00 + 0.00 S
07SF.5-38 0.78 £ 0.21 S 1.00 £ 0.00 S
07SF.5-39 0.86 £0.13 S 0.75 £ 0.00 MS
07SF.5-41 0.86 +0.24 S 0.75 £ 0.00 MS
07SF.5-42 0.72 £ 0.29 MS 0.58 +0.12 MS
07SF.5-43 0.92+0.14 S 1.00 + 0.00 S
07SF.5-44 0.89 £0.10 S 1.00 £ 0.00 S
07SF.5-45 0.83£0.17 MS 0.75 +0.00 MS
07SF.5-46 0.83+0.17 S 0.83 +0.12 MS
07SF.5-50 0.97 +0.05 S 1.00 £ 0.00 S
07SF.5-52 0.72+0.24 MS 0.67 +0.24 MS
07SF.5-53 0.97 = 0.05 S 1.00 £ 0.00 S
07SF.5-56 0.72 +0.19 MS 0.75 £ 0.00 MS
07SF.5-57 0.83 £0.14 S 0.92+0.12 S
07SF.5-58 0.78 £0.21 S 0.83 £0.12 S
07SF.5-59 0.83+0.17 S 1.00 = 0.00 S
07SF.5-60 0.81 £0.27 S 1.00 + 0.00 S
07SF.5-64 0.75+0.22 MS 0.83 +0.12 S
3c28-1 x 44-4
07SF.6-2 0.89 +0.13 S 1.00 + 0.00 S
07SF.6-4 0.92 £0.14 S 1.00 £ 0.00 S
07SF.6-5 0.31+0.46 MR 0.00 R
07SF.6-6 0.61 +0.17 MS 0.33+0.12 MR
07SF.6-8 0.22 £0.17 R 0.08 +£0.12 R
07SF.6-9 0.64 £ 0.41 MS 1.00 £ 0.00 S
07SF.6-12 0.78 £0.13 S 1.00 £ 0.00 S
07SF.6-13 0.83 £0.14 S 1.00 £ 0.00 S
07SF.6-15 1.00 = 0.00 S 1.00 £ 0.00 S
07SF.6-17 0.67 +0.58 MS 1.00 + 0.00 S
07SF.6-18 0.75 £ 0.08 MS 0.83 £0.12 S
07SF.6-20 0.92 £0.14 S 1.00 + 0.00 S
07SF.6-21 0.92 +0.08 S 1.00 = 0.00 S
07SF.6-22 0.61 £0.24 MS 1.00 + 0.00 S
07SF.6-23 0.94 +0.10 S 1.00 £ 0.00 S
07SF.6-24 0.89 +0.05 S 0.92+0.12 S
07SF.6-28 0.72+0.13 MS 0.75 £ 0.00 MS
07SF.6-29 0.61 +0.32 MS 1.00 £ 0.00 S
3¢28-1 x 03HE66-2
07SF.13-11 0.61 +0.46 MS 1.00 £ 0.00 S
07SF.13-20 0.56 +0.34 MS 0.58 +0.12 MS
07SF.13-21 0.78 £0.25 S 1.00 = 0.00 S
07SF.13-26 0.89 £ 0.19 S 1.00 £ 0.00 S
07SF.13-29 0.47 +0.38 MR 1.00 + 0.00 S
07SF.13-33 0.92 £0.14 S 1.00 £ 0.00 S
07SF.13-37 0.53+0.17 MS 0.75 +0.00 MS
07SF.13-40 0.50 £ 0.14 MR 0.58 +£0.12 MS
8c6-2 x 393160-4
08SF.17-4 0.69 + 0.27 MS 1.00 £ 0.00 S
08SF.17-5 0.86 £0.13 S 1.00 £ 0.00 S
08SF.17-11 0.75 £ 0.00 MS 1.00 £ 0.00 S
08SF.17-17 0.69 £ 0.19 MS 1.00 £ 0.00 S
08SF.17-22 0.75+0.17 MS 1.00 + 0.00 S

08SF.17-25 0.72 £0.29 MS 0.67 £ 0.24 MS
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Table 4 Band data of three SSR markers in resistant and susceptible genotypes

A Reaction to bacterial wilt

JE[H Y
RS Tk STI0051.180 STI0054.180 ST10056.205
Genotype Plantlet in vitro Plant in greenhouse

cha R R 1 0 0
3¢28-1 MR MR 1 0 0
3¢35-3 R MR 1 0 0
8c6-2 R R 1 0 0
22-2 S S 0 0 1
44-4 S S 0 1 1
3# S S 0 1 1
8# S S 0 1 1
07SF.3-79 R R 1 0 0
07SF.6-5 MR R 1 0 0
07SF.6-8 R R 1 0 0

TE: 1AI0 20531278 SSRARICS WI7EUES T PCRY I R AR 187, 1 30l 0F0RJ0l .

Note: 1 and 0 denoted yes and no of band amplified in PCR reaction for three SSR marker primers, respectively.
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