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Evaluation of bacterial wilt resistance level in international resistant tomato lines using some

isolates of Ralstonia solanacearum from growing areas in Thailand
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Abstract

This study aimed to evaluate the bacterial wilt reactions of the international resistant tomato lines from several
breeding programs around the world. A total of forty-nine resistant breeding lines, collected at The World Vegetable
Research Center (AVRDC) including two Thai commercial cultivars were used for the evaluation. Three different Thai
isolates of Ralstonia solanacearum, CT1 EWS1 and RS145, were applied for the assessment at seedling stage in
greenhouses. Additionally, we evaluated one trial in the field infested with R. solanacearum at Khon Kaen province.
The mean for percent survival over trials revealed that 10 resistant varieties showed high level of resistance with the
mean survival percentage higher than 80%. They were L285, Tml 46-N-12-N-early N.T. (flat shape), F7-80-465-10
orange, F7-80-465-10 pink, Tml 114-48-5-N spreading, Hawaii7996, GA 1565, CL1131, R-3034-3-10-N-UG and
MT1. However, we found only two resistant varieties, L285 and F7-80-465-10 orange, which were highly resistant to
all isolates. Moreover, the result indicated clearly that the resistance to bacterial wilt in tomato is strain specific. Three
different isolates were varying in aggressiveness from high to low followed by RS145, EWS1 and CT1 respectively.
The result of this experiment will be used for breeding program of bacterial wilt resistance and to prepare phenotypic
data for studying of marker trait analysis using association mapping.
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Aalsaedsanunlutes'|dun RS145, EWST sz CT1
fhorasifudmrsentianisuosusdamanagauns
wuailn 33.04 uaz 43.7 lumnasaulsadisida RS145
waz EWST awsney smsunmsnesaulsadaoide CT1

o

Wi lenaraulinlu 2 aoun AafNonausiR: 9%
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- o <y : o = = o & c & aa S
AVTINN 2 NULATUNIU UWARIAIMNANUNIUNTRINLATIBEANUD LL@zLﬂ@?l’ﬁumﬂf]ﬁ‘ﬁ"ﬂﬂ‘ﬁqm‘]]'aqn']?wﬂaﬂui?ﬂﬂﬂt‘ﬁﬂumﬂ:iﬂt‘mﬂw

. | . . a '
AALT Fowug wsIANFUWIE AR N1790AT0 (%) 1238

CT1-KCB CT1-CM EWS1-CM RS145 Field-KK

1 BF-Okitsu 101 NC 1953-64N" 93.3 98.3 100.0 0.0 100.0 72.92
2 Hawaii 7996 Pl 127805A° 98.3 88.0 90.0 64.3 94.4 85.15
3 Hawaii 7997 Pl 127805A° 89.3 84.8 80.0 333 100.0 71.85
4 Caraibo CRA66° 98.3 100.0 63.3 6.7 98.1 67.08
5 BL342P (CRA84-79) CRA 66 98.3 98.3 33.7 0.0 35.0 57.59
6 BL342V (CRA84-2) CRA 66° 98.3 98.3 411 40.0 83.6 69.44
7 Caravel Caraibo’ 100.0 93.3 46.7 6.7 241 61.67
8 TBL-1 King—Konga 98.3 95.0 38.3 17.9 42.2 62.38
9 TBL-4 King-Konga 93.3 98.3 6.7 0.0 91.7 49.58
10  TBL-2 King—Konga 90.0 95.0 38.1 214 61.9 61.14
11 LS89 Hawaii7998" 93.3 96.7 36.3 100 100.0 59.07
12 Intan Putih vC8-1-2-1° 88.3 56.7 51.7 10.0  100.0 51.67
13 GA 1565 PI263722° 791 85.0 771 93.3 96.3 83.62
14 GA219 PI126408" 25.0 317 20.7 36.7 95.0 28.52
15 L285 Taiwan landrace’ 96.7 98.3 94.9 96.0 100.0 96.48
16 GA 1405 PI251323° 1.7 1.7 48.3 933 100.0 38.75
17 Redlander vC 9-1° 98.3 100.0 19.4 40.0 25.0 64.44
18 CL143-0-10-3-0-1-10 (CL143) UPCA 1169° 100.0 100.0 39.1 60.0 33.9 T74.77
19  CL1131-0-0-13-0-6 (CL1131) UPCA 1169° 98.3 100.0 511 93.3 . 85.69
20  Tml 114-48-5-N spreading Venus, CA67(1 ‘169)a 93.3 100.0 68.3 96.7 78.9 89.58
21 CL8d-0-7-1 (CL8) Venus, UPCA 1169° 98.3 100.0 16.7 30.0 55.6 61.25
22 CL9-0-0-1-3-0 (CL9) Saturn, UPCA 1169° 86.7 93.3 50.0 90.0 47.2 80.00
23 CLN475BC1F2-265-4-19 (CLN475) Saturn, UPCA 1169° 100.0 96.7 37.2 80.0 48.0 78.46
24 CLN657BC1F2-285-0-20-0 (CLN657) Saturn, UPCA 1169° 100.0 96.7 25.5 23.3 17.0 61.38
25 CL11d-0-2-1 (CL11) Venus, UPCA 1169° 83.3 90.0 12.0 6.7 26.1 48.01
26 CL 5915-93-D4-1-0 UPCA 1169, Saturn” 98.3 98.3 63.5 20.0 . 70.05
27 FLAT7421 Hawaii 7997,CL ad’ ran 72.8 16.7 33.3 45.0 48.62
28  CLN 65-349-D5-2-0 UPCA 1169, Kewalo, Saturn’ 90.9 98.3 43.3 73.3 81.1 76.48
29  CLN 1463-160-40-60 UPCA1169, Saturn, CRA84-26-3" 100.0 100.0 22.2 56.7 33.8 69.72

30  CLN 1464-111-30-45 UPCA1169, Saturn, CRA84-26-3° 100.0 100.0 25.0 6.7 75.7 57.92
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L Fewug UMANANFUMWIEAZIBEA mM1renTan (%) iy
CT1-KCB CT1-CM EWS1-CM RS145 Field-KK

31 L180 S . pimpinellifolium 96.7 98.3 27.4 0.0 94.4 55.60
32 Gl1554 S . pimpinellifolium 0.0 0.0 3.3 00 1000 0.83
33  Delta Thai commercial cultivar 96.7 98.3 274 0.0 10.7 55.60
34 Tw4 Thai commercial cultivar 93.3 100.0 0.0 0.0 16.7 48.33
35 Ranti Unknown 1.7 33.3 3.3 0.0 7.4 9.58
36  Rodade Unknown . . . 0.0 50.0 0.00
37  THA3-AP-GR Unknown 95.0 . . 0.0 94.4 47.50
38  CLN-17-0 Unknown . . 90.0 0.0 100.0  45.00
39 PP#5 Unknown 98.3 100.0 18.3 23.3 91.7 60.00
40  R-3034-3-10-N-UG Unknown 100.0 100.0 100.0 214 100.0  80.36
41 Tml 46-N-12-N-early N.T.(flat shape) Unknown 98.3 91.7 73.3 100.0 93.0 90.83
42 Tml 46-N-12-N-early N.T.(oval shape) Unknown 96.7 95.0 36.7 56.7 53.5 71.25
43  CRA66 Unknown 86.7 95.0 57.2 30.0 60.0 67.22
44 Hawaii 7998 Unknown 86.7 93.3 60.7 0.0 100.0 60.19
45 F7-80-465-10 pink Unknown 90.0 100.0 ) 68.1 100.0  80.0 89.51
46  F7-80-465-10 orange Unknown 91.7 91.7 85.0 90.0 83.3 89.58
47  MT-1 Unknown 98.3 98.3 46.7 86.7 86.7 82.50
48  Kemir Unknown 98.3 93.3 511 0.0 60.8 60.69
49  MT-11 Unknown 90.0 96.7 40.7 36.7 33.3 66.01
50 VC11-1-V6 (L21) Unknown 100.0 100.0 66.7 0.0 100.0 66.67
51 BL350 (MT5) Unknown 84.1 100.0 10.4 0.0 6.7 48.61
52  seedathip3 Susceptible 3.3 0.0 0.0 0.00 0.0 0.83
53  L390 Susceptible 0.0 12.8 3.3 0.00 0.0 4.03
54  Wva700 Susceptible 1.7 0.0 . 0.00 7.4 0.56

a = AINMENUIRY Wang et al., 1996

b = 3MMN7M8UBAN of Nakaho et al., 1997

c = AMNMEUIDN Hanson et al., 1996

d = % survival: isolate-location

= "hiftfaxyn
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Foslwal (MH-CM) uaziisinalnslon Fawiamaany
(sY-kcB) lasddudofifudnssaniiaaanin 83.8
W8 82.1 MWSIAU (ANT1971 2) Fsmnemavlsadeise
cT1 luis 2 sanudl uazmsnasauluulas (field-KK)
fulﬂumimaaulwﬁuoqgmmaﬁﬁamwLL&T& Tty
nasaUMLLTa EWST uaz RS145 iunmsnesaulugi
Bl Falusmwiimnzaudomadhyansueite &1
TMINaRaUFeEe CT1 uazmnaseuluuamuns
viT']ﬁ']mzl"l,@i”ﬁaUnd'mﬁmaaulqu]cluﬁam%a EWS1
waz RS145 SomamadastiumInaasduas Sangrit et al.
(2009) ﬁWU’i’m’ﬁ%@aaﬂuﬁ’Jm@LLﬁOL%E]L’ﬂ”]ﬁ’la’lEleﬁ@%’l
NIman
FMSUMIUERIEaNTEIA AT UFBLT LR BT
usdaanmfinnmmeseulsadedelelaan cT1 lu
2 g0 Ao fisnowsitfies sIniadeslng (MH-CM)

uazfianalnslon J9nianmuany

9

=

3 (SY-KCB) wuin
A & 'Y A o A o v o
VD ANANAFOUNIRNA RN INRLALINY BN uNe s
WugLAeafa IntanPuth likaLANdI Aa MInasauh SY-

A« A o R o
KCB Jilasisuamysaadialu 88.3% maamaglmmu
MuMn (R) S3umInagauin MH-CM fiasidudmssen

Tl 66.7% ﬁ%’@ag}hszﬁuﬁauﬁméauua

3. U35 an ot 9 NIZR1L T IR S ANt
munulalnanvase

NANINAT UYL BINAN [WAIWININAAIE

a o

LAY @28LTa Ralstonia solanacearum N@NIN®k 4
A2 o ed ' A Ao o
lolzian aduwininananunssgnandamanisaalu
Uszindlng wuhwudumuinanutugasnnudmumu
NlaWzizaddam W TIaILTe 111 WikE GA1405 Nuaad
) & P ¢ = & An
ANNBanLaINdaLTa CT1 lauiaasidudmIsantia
19 1.7 uaz 11.7 289N Inagaui SY-KCB waz MH-CM
ANAINL LATHLRAIANNSOULEGBLTD EWST @386
wWasigudnysaatiadn 48.3 laumand 2 laloianas

naMwmaannizeslng LL@iﬁ'uﬁ GA1405 NAULEAININY

MUNUGDLTD S1-Mixed az RS145 VLé'Lmzé’uga Tagd
wasiFudmisaatiaiiln 100 waz 93.3 MuaaU lasire
S1 18z RS145 L wTaannmenmanzinaanidadiniie an
g v & . & 4 '

NANNINARDILEAI LA LAUINTNUNTIZUNA bblaaAA
widadanuwanasnUTe lumImMaazkaanisdinite
TIRaAARBINUNNIFAN©®1V89 Dittapongpitch et al. (2003)
= & A '

FIWUWTA R. solanacearum NUNIIZUNA bl szine lng

= o o o .
UANMURNNUDNU field ecology

4. uwswwmsﬁ'li‘fayaﬁ‘l@ﬂﬂ‘li’i‘l%msﬂ%’uﬂ@ﬁ%ﬁ:
4 da -
SAAgINNAIINLUATIESY
annisansluaiiaunsnshdayan i luly
ﬂiﬂwﬁﬁﬂuﬁmmsﬂ%'uﬂ;aﬁuﬁ:uazmim@hLmﬁ,ﬁu
dumulalas sananlidudayalunsifonwaudnug
z\%’wﬁunﬁﬁ’@umﬁ’uﬁfﬁmmuvlﬁ sﬁaﬁuﬁfﬁua@ammﬁ’m
muim:ﬁugﬂumiﬂ@aaﬂsﬂﬁa 5 NMINARDINWY 2
o 2 o
Wug Ao L285 unz F7-80-465-10 orange GuWuf L285
I = ﬁq’ =1 v Qs =1 s o
Wuuzidameanuiiasuadldnin nardn lagdansmenig
manwas? i aanudamanzamiduiugmin i

a

LRSIV @mu@T’mmusl,umiﬂ%'uﬂgdwuﬁ:@iavL‘JJ %30
anusnn It duduaesmiumandadunauzidamnea
9 Hanson et al., 1998 'lddnmausTnuenIsHENLE?
wudwﬁuﬁfﬁﬁammmiwauﬁﬂﬂ (General combining
ability-GCA) & suwug F7-80-465-10 orange \iluuzila
mﬁ“ﬁ'ﬂﬁlﬂgdmuﬁ’a (breeding line) 1ot Butsarakul et al.
(1997) 1A ALANHULNINMINBATURSNANRALAY WU
Lfluﬁufﬁ'ﬁwawﬁmiaﬁwuaamsmaaulquwma TEE0)
Wil 1191 NN UAZ1204 NIN NUAIAL ﬁwmﬂugﬂ"lfﬂ
uaefiofiudandefiazanoun (brix) in 4.2 :nnuams
maaoﬁvlmul,uﬂ%v'af':ﬂ”ammsnslfﬁl,ﬂu"ﬁagasl,umiﬁmﬁaﬂﬁmf
grumufivmanzanlundssaoudile W GA1405 7
wudﬁﬁmwﬁmmugamwwzmiw@aaukﬂéhm%a S1-
Mixed uaz RS145 FoilwdelmaamenzSuaanidisamile

WWINThLL
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madnsassanuIalfiudeyavasanunieting
(phenotype) TasszaumItialsatisden lumsienei

v o ¢, @ Aad Lo . 8w
ANNFNNUTHaanw Mz laedT Association mapping 94T
Ada & v o & AN WM e v o ¢
P IATERANNFNANUTINU TN IN I A DA NURUWUES
v A o A 2 o ed . .
AWMNIENULRaAANNTN T97 9w UENLU breeding lines
dl U as A o d'qz A s né a 6
N laAaLRaNANHIAENFAINITN LAWY TINTIATIZR
o A o d" a € ot @ 6 v
mmeﬂumumum:mJizT,U“ﬁummiﬂmﬂgawug‘mu

A a ' ° @ v A& A
mulsaiedendaly swsulsidudiauainiasnung
. o A = [ °
TaaaRan sadumIaiianand lwinilrn lienuuls
Usiua annvazgroldlnishwugdruniunnls
U é’ A' a 6 v o A o

Uselomildunin MIGEERUITS ORIV IR PSRRI LA TN
Q 6 1 1 = =3 1 1
‘Wugﬂ’lag LLaszaLaﬂmﬂm’malmg (Danesh et al., 1994;

. . A &
Carmeille et al., 2006; Hong Hai et al., 2008) @311
qﬂfﬁiﬂ@iamiﬁuﬂ;ﬂﬁﬁ&nwmzmamsmmiﬁﬁw%au
AusumMulagag

a7l

1. Wufm@amﬂﬁua@ammﬁ’mmu (asidudms
saadaaadsannnin 80%) lagadsaniens 4 leloa
1§93 10 Wk fia L285, Tml 46-N-12-N-early N.T.(flat
shape), F7-80-465-10 orange, F7-80-465-10 pink, Tml
114-48-5-N spreading, Hawaii7996, GA 1565, CL1131,
R-3034-3-10-N-UG Uaz MT1 I@ﬂﬁuﬁ:ﬁuammmﬁm
ﬂwu@ial,%anﬂvl,aisnl,awﬁl,ﬂﬂa 2 Wuf fa L285 waz F7-80-
465-10 orange

2. anudumulinluisdamannInuiuaainna
sunmuldianzaaidonnslaloanwingi

3. 1Wavs 4 leloanfianuuusslunisnaliabe
anauannannlUias léun RS145, EWS1, S1-Mixed Uag
CT1

4. mmsnﬁﬁa;&aﬁié’lﬂ%’lumﬁmm:ﬁmm
FuNuSdaanuouz a3 association mapping lasdasiing

=2 ] v 9 = & P &
ANWIIINNUY agamdﬁﬂuvlmﬂm NNSLVDNANINRUA

ANLATL

U5miRe e 9100, LSEMBwanumaa 371na ez USen
a 6 6 A o a d’ v 6 d’
RN LIRY D@ 3N0a ﬂ"[@”l%mmmy,mwmamu'ﬂlumi
Uanuzdaind unznasauanasumulsafonde uss
o o o a & A ada] o o
SNNUNAINENFIASuaNA Il Bursmd N ldxtiu

mgwfmnu‘lumﬁ%’ 3
v a
LNE1ID19DY
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BF-Okitsu 101

Hawaii 7996

Hawaii 7997

R-3034-3-10-N-UG

Tml 46-N-12-N-early N.T.(flat shape)

Tml 46-N-12-N-early N.T.(oval shape)
Tml 114-48-5-N spreading
CRAG66

Hawaii 7998

F7-80-465-10 pink
F7-80-465-10 orange

L285

Intan Putih

GA 1565

CLN 65-349-D5-2-0

Caraibo

Caravel

MT-1

GA 219

Kemir

CLN 1463-160-40-60

CL 5915-93-D4-1-0

CLN 1464-111-30-45

GA 1405

TBL-1

MT-11

TBL-4

TBL-2

Redlander

FLA 7421

Ranti

L180

Gl1554

Rodade

THA3-AP-GR

CLN-17-0

PP#5

LS89

CL8d-0-7-1(CL8)
CL9-0-0-1-3-0(CL9)
CL143-0-10-3-0-1-10(CL143)
CL1131-0-0-13-0-6(CL1131)
CLN475BC1F2-265-4-19(CLN475)
CLN657BC1F2-285-0-20-0(CLN657)
CL11d-0-2-1(CL11)
BL342P(CRA84-79)
BL342V(CRAB84-2)
VC11-1-V6(L21)
BL350(MT5)

Delta

TW4

seedathip3

L390

Wva700

1 2
CT1 CT1
SY-KCB  MH-CM

A

3 4 5
Field EWS1 RS145
KK SS-CM KPS-NPT

7

ﬂ’)W"/H TLALANNANNNUTDING L‘IJ’BLV]FTLL[FIZQ"Wu mumummaLﬂnﬂluum%@‘imﬂw

B %suvival
B %sunival
[] %survival
[:l % survival
D % survival

>90%
80-90%
60 - 79%
30 - 59%
0-29%

I

1l

Highly resistance-HR
Resistance-R

Moderately resistance-MR
Moderately susceptible-MS
Susceptible-S

No data
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