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ABSTRACT

Four artificial inoculation methods (Clipping, Stem inoculation, Micropipette and Root inoculation
technique) were used for screening bacterial wilt resistance of tomato caused by Pseudomonas solanacearum.
Two experiments were conducted. The first experiment,nine tomato varieties were inoculated with 1 x 108
cfu/ml of P. solanacearum Nakorn Pathom isolate. No significant differences among the four inoculate methods
were found. C15915-233D,-2-1-0 shows resistance, Cl 184 and Cl 5915-206D,-2-5-0 moderately resistance
and Seedathip 2, Cl 153, Mishou, Seeda, P 502 and VF 134-1-2 moderately susceptible. The second experiment,
ten tomato varieties were inoculated with P. solanacearum Nongkai isolate of 1 X 108 cfu/mlthe same
concentration as used in the first experiment. No significant differences between Clipping technique and Stem
inoculation technique, Stem inoculation technique and Micropipette technique, Micropipette technique and Root
inoculation technique were found. There were significant differences between Clipping technique and Root
inoculation technique. No tomato varieties showed any resistance. C15915-233D,-2-1-0 showed only moderately
resistance, Cl 80 moderately susceptible and Cl 110, Cl 115, Cl 116, Cl 159, Cl 162, P 502, Early Pink and
3-31A-B, susceptible.

Key words : tomato, bacterial wilt, Pseudomonas solanacearum, resistant variety

UNAALD Fmsgnideluanmiiounaass 4 33 fio Clip-

ping, Stem inoculation, Micropipette 122 Root

’1umimaauﬁuﬁé’fmmuismﬁuwawz- inoculation technique LAz MINARBIDB MY 2
n‘%mﬁﬁﬁmm Pseudomonas solanacearum 1814 YA YALT NINUIUY ﬁ'lﬂﬁu‘ﬁ: 1‘%]&‘?;8 P. solanacearum

1 a3 lsany auzinuas umInnduinyasemans

Department of Plant Pathology, Faculty of Agriculture, Kasetsart University, Bangkok 10900, Thailand.



436 1. invasmans Gne.) U5 29 afudi 4

Tolanan s.unstgy Assduarududu 1 x 108
cfu/ml wu:iﬂu'ﬁmmsmnsha”lu?%miﬂqm%ya
fufinanadnuazdunifuiwug c so1s-
233D,-2-1-0 Aeudadumwldun Wug ¢ 184
uay Cl 5915-206D,-2-5-0 fAioudeoouue ldun
dA1nd 2, C1 153, Mishou, @, P 502 18z VF 134-
1-2 99 2 117w 10 Mg 1950 . solanacearum
ToTman v.nuesmy Hszdunimndudu 1 x 108
cfu/ml iy wu hifinnuuandisluitng
ﬂgmé@sm’hﬁ% Clipping technique il Stem
inoculation technique, Stem inoculation technique iy
Micropipette technique ¢ Micropipette technique
il Root inoculation technique UATIANULANA N
80190 1A Y53 1I19IT Clipping technique HU
Root inoculation technique ua:"l:iﬁﬁu{lmaﬂﬁ
uamé\”ﬂumm’fmnm@im“ﬁya"laimanﬁyﬁuﬁ:fiau
Prdmulduniug a1 5915-233D,-2-1-0 Aoy
Fugeuneldudiug ¢ 80 drmueminuans
dnumgsounedaldunwug 1 110, €l 115, Ci 116,
CI 159, CI 162, Early Pink uag 3-31A-B,

AN

VDN (Lycopersicon esculentum) 1‘°ﬂu
finluaszna  Solanaceaefifinnudrfignia
wsugiofianile aunsondasimitelujdnaae
uaznsyuiilundadmainneg  wu vhuzema
goomzidoma aaa Juiidonsvesaaiai
moluiazaalszmaumaalgniid o 18un sania
nueame el a1the uasssdan vauuny
unslgy @fyan, 2527) Jymadglumsdgn
uzidomaodunilade Tsafvaiiiannidouuadi
Fu (bacterial wilt) Wulsafinuszuiaguusaly

y A& A a4 g YV o A
UATDUYU Luﬂw‘lﬂﬂuiﬁﬂuﬁjuﬂW']Uij]lLﬂiz

unsu Iddesgaudonandaluiazuing dnume
“s 1w - = A
pIimsiaugavezi@emanidulsane  luee
c; 1 u’: g/ c; [ = ' 4'4 o
Weagaanidu Tuvasiludinaulerey woda
Vv
viusnalaudy dhwwshnhazendnages
v
WUV UMAITFUNYUARIWUIUY (bacterial exudate)
o 4 o
Tvasonumnsesamduais  suduludoma
v
HUARSITIUIUIIN  1FDNTTLAATUNTTLLNA
Yt 7 & o e
18@Taov wouvaiiuaung 1saiifie Pseudomonas
solanacearum E. F. Smith msUgniiamyuiiou
¥ A A a‘r o 14
uazmsldmsiniineniugulsaiinszvi 1dein
waz llduadmifians  iesninuuaiiSsaung
Vv
Tsafilvordoniavneduaimasygiasud iy
(Atabug and San Juan, 1981) mmsaﬁ%ﬁmagﬂu
Au'lAuI (Smith, 1944; Kelman, 1953) uazfou
Padmmuaemsiaiinazl iz ansvaroyiia
(Garner et al., 1917; Well and Roldan,1922; Miller
v v
and Harvey, 1932) wueneinii (¥edaiinig
wWasuudasmaiugnssuegiane MlAAa strain
%30 race A199 WINWIW (AVRDC, 1974) LUINN
Tumsaruaulsaluilagiiufe worewlsuilgeda
A v Y £ o A o Y
woniugiumulsndalums Aadeniuiiuniu
o o ad a Y
Nudealidtmanaaey  uwazilsziiuszdunnu
Y e a a Y] A A A ¥
Mmumulsanidsed@nsnm  Winaniyedold
azInlunsUuid  wazmmziuanImuadou
w Ao P =
paziedeniiog Moy msAn
= o ao & 4 - o
WSsuiisuIsmsdguire elsediuszauaiu

kY & w ft
aumulsa luuzi@iomaiugaieg

J ad
gunsaiuazIsms

WyNAang
4' 3 =) Y o
mnaaean 1 lduz@oma 9 aoiug
18un sugdafing 2, €1 153, Mishou, Seeda, Cl
184, Cl 5915-223D,-2-1-0, P502, CI 5915-206 D,-



2. inuasmand Gne) U4 29 adudt 4 437

2-5-0 HaY VF 134-1-2

manaaesd 2 : Muudioma 10 meoiug
Idunug 1 80, CI 110, CI 115, Cl 116, Cl 159,
Cl 162, C1 5915-223D,-2-1-0, P 502, Early Pink o
3-31A-B,

& Yy v oa T

a2 msnaaed lendwzwemsaeiy s danv
Fafuszozivnadurmeanlunsm  Arificial

inoculation YN3T HazdwAsNIAMTE

o &

MIAIBNITD

o ¥ & = o - Y a

WAuuzamandulsaiondnusnu
Tauduuazsnliazein ManuazeIniIngg al-

14
cohol 70% dialaudummunauiuvoudus 1d
Ed . A ¥ ¥
Tunaeatiinduils s ml dafie 13dnagaziiiu bacte-
rial exudate (PJuveunaIdvIguIvasenuiain
aw 1 A [ dy 9y o =Y
Fudwidume weudelinszaediddie vor-
tex mixer 1‘;5'@‘1]!,&613 suspension 1%0 streakUU TZC
v .
medium (Kelman, 1954) UuiFofiguugil 30°C 48
@ Ao =3 1
42134 130N virulent colony Ailianbmzian linau
dvnqu fyedvuyeousgnanalalall il
YSIWUU TZC-X (TZC medium %1 13iAu 2, 3, 5
triphenyl tetrazolium chloride) 1i1t%07 30°C 36 %2114
o . ) o y v v
M suspension T1NAUTY YSuanududulila
sz 108 /1. (0.D. = 0.2 =0.19 108 cfu/ml)
a - R

msnaaeai 1: 19150 isolae TalHydN

B.MUWLAY 2. UATUTY
:; Y 4&’ . o ]
M3NAaeen 2 : 191%9 isolate 0.A51HUI 1M

V.HUDIATY

ast .§
IEmsdgnive
:J’ Yo dy Qs A
W3 2 msnaaos 1935Msdgniye 4 75 fe
Clipping technique: cl‘i’i‘ﬂiiulﬂi’ajll suspension
¥ v
1o aamuluf 3 Tuanvea (Mc.Carter, 1973)

. . . yd 2 &
Stem inoculation technique : IHAufneI

murafmiiosenaivesluil 3 duanvea 5 uwa
v . ﬁy @ 9}‘;
URIMYA suspension FOAIUULEANUT 1H1F0 10 pI
4 v
ABAU  MoA  suspension iFBITA1NOYNFONTY
USNUUNANDA
Micropipette technique: 1% Micropipette YH19
. 4 v 'Y -
10 ul 9@ suspension 1Foudailnasludu 7
o t P o
mundaniesenaiveslun 3 1@mies an
R . . Aa . &4 o Yo Y
Micropipette tip Il suspension Waideun 13aselv
A &8y & Y} | a
wwgadud iessunuadns 19ar lufiu 4 a.
¥
9IMIuT3A4 plastic tip 80N (AVRDC, 1974)
. . . Y=t o
Root inoculation technique: hmﬂuq Af
4 4 .
Yawsnuavlaunuuilaioniuma 319 suspenion
& “ v @ o« v A v
woasuusIniigndaiuil 1Hae 20 ml sedu
@SasAnilszuna 300-400 av.au.AeAY) Modi-
fied from Winstead and Kelman, 1952)
Av as 9 < = -
UgniFedtay 10 Au iy 13 uSeunaasa
¥ ’ I
sathadiuaue  dunaeimsiedtiuing LT,
sa o o & o ¢
wazilosiFuamsiulsananuaiduna 3 dan

a d
NalRZIVIY

A dy -1 ac

Fmsdgnieluamwiseunaaes 4 33
Tumsnaasad 1 lulinnuanaanieana aaulu
MINAABN 2 1UTANUANANNNETDATENINID
Clipping fiU Stem inoculation, Stem inoculation 11
Micropipette 110¢ Micropipette il Root inoculation
uanuNianuuana e nited iy seMIeds
Clipping iy Root inoculation dwSuludiums
URUA  uAazIsiANNUANANAY  Clipping tech-
X acd o Y Y o ' 1Y '
niqueuitinm1diie samia uamslanssinsgu
Alv o b ° 14 e!y 3 A ¥ ]
Woaatulueram I iFeidigisuindesla
ANUAUD 970 Table 1 WU % wilt Taiuaue
pazlasmasmnidsou  usenl¥lalunsdid
v & ° ' -
mmﬂ’gm‘nmi‘lummumn uansilasuain



438 1. nyasenaas Gnw,) U9 29 atui 4

A @ 9§ Ya o o ¥
n33 Insududianuquazdaduluidgaduadu
R Y ) o
Fl@rumsnaasadinlinaiaduauennaiu
Root inoculation technique (U3 R@ounuLN:
a J a ta.av 4";’ 1A =:
Aareln 53501 UnAetithgieneseudad
50 (root rupture) LATUNANTINTUNATINUUAINA

v 1 4
wse mslonsau FFlmnzdmsumsdgnivelu
a v 44
nszuznIelundas WM % Heanaduausaz

0 by * ;Ic:’ a 3 9/
Aoudnge ualdgelSunuAoudainn uazms
d” o £ £ “~ '
Ygni¥onasmMiuatIngasInveusivemauang
v IV Vet a A o
Wugae sz ms Iglaunsaslu@uimedalate
4
510 drdalausinnuuyImfaukaNIn  1¥eil
Temadigieldun  Temaiuziomaozuana

A g o ¥ 'Y
mmﬁmmnﬂzmmmmamu"hlmo meri'flu

o e o e Vs ' Y q yat
Wwuginsesnmdednlines udesn tldfiauna
auludumiadeanuen ludsegnsin iaunaiey

- Y 14 ¥ 9 o ¥ -
worhgilddos  owmlduz@emauanieins

enteonsetnNUNA dm3U Micropipette tech-
Vv
[l a £

nique HunsnlvldadeludSuna wazanudu

[ k4
fuidoamaidh lunmoluduiislasliiagaduire

aaa "y Y
ihlliesdhg dedveaitiifie Wy unazduszld
o 4 b sd « o o
SuFeminave  weoiFudmaiiulsafiorssiu
wlsidudadivasatudsie uazanududuves
::’ ° 9 a Y ke
we  mIeuisolszdiuszauanuduniulse
- o o v 9/ = T aa A

yoazlomeiutang dazideaninitou lay

s 9/ ¥ v dv as "9
msfwslrnnududuvoudoraiwsziy uae
o o deya = e}l 9y
Nfavetlined@onailumsign Wweoun uwazk
Ufiadeatinnusngweauads lumsiln up 33
¥ v
AmnzdmsvanulusSeunanssfidesnisainu
azIduANIN @IU Stem inoculation technique AAY
mJ Micropipette technique Lm“l%nm‘lumsﬂan
wauaummm drop waﬂwamammm et
drop wan:nmwaunauwwmzﬂwn Aol

Table 1 ~ Wilt percentage, disease reaction and LT, of the first experiment.
No. Tomato variety Clipping Stem inoc. Micropipette  Root inoc.
I 1o 1 1 m o 1 1m m I I I
1. Seedathip 2 40 MR 10 60 MS 10 40 MR 4 50 MS 7
2. Cl 153 40 MR 9 40 MR 7 60 MS 5 30 MR 7
3. Mishou 70 S 6 30 MR 4 30 MR 5 30 MR 8
4. Seeda 30 MR 7 60 MS 5 50 MS 4 30 MR 5
5. Cl 184 20 R 6 50 MS 6 70 S 9 20 R 7
6. C1 5915-223D,-2-1-0 0 R - 20 R 9 30 MR 10 10 R 8
7. P 502 20 R S 50 MS 5 60 MS 5 80 S 5
8. C15915-206D,-2-5-0 30 MR 11 20 R 11 40 MR 9 30 MR 10
9. VF 134-1-2 40 MR 9 40 MR 9 50 MS 9 50 MS 9
I % wilt
I disease reaction  0-20% wilt = Resistance (R)
21-40% wilt = Moderately resistance (MR)
41-60% wilt = Moderately susceptible (MS)

61-100% wilt
[l LT, = no. day for ten percent infection

Susceptible (S)
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Source Degree of Sum of Mean F value Prob.
freedom squares squares
Rep 9 49.50 5.500 69.31 .000
A 8 4.50 0.563 7.09** .000
B 3 1.12 0.373 4.70** .003
AB 24 6.86 0.286 3.60** .000
Error 315 25.00 0.079
Coefficient of variation = 68.99%
“* Significant difference at 0.05 level
Table 3  Relative resistance of tomato lines to TBW.
No. Variety Mean Significant Relative
value symbol resistance
1. Seedathip 2 0.47 A Moderately susceptible (MS)
2. Cl 153 0.43 A "
3. Mishou 0.52 A !
4. Seeda 0.43 A !
5. Cl 184 0.40 A Moderately resistance (MR)
6. Cl 5915-223D,-2-1-0 0.15 B Resistance (R)
7. P 502 0.52 A Moderately susceptible (MS)
8. Cl 5915-206D,-2-5-0 0.30 AB Moderately resistance (MR)
9. VF 134-1-2 0.45 A Moderately susceptible (MS)
LSD 0.05 = 0.2473143
CV(%) =  68.99%
Table 4  Significant difference of method.
Method Mean value Significant symbol
Clipping 0.32 A
Stem inoc. 0.41 A
Micropipette 0.48 A
Root inoc. 0.42 A

LSD0.05 = 0.2473143
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Table 5§  Wilt percentage, disease reaction and LT of the second experiment.

No. Tomato variety Clipping Stem inoc. Micropipette ~ Root inoc.
I o um 1 mom 1 o ou I 1m I
1. Cl180 20 R 4 80 S 4 8 S 3 60 MS 4
2. Cl110 30 MR 8 70 S 3 100 § 3 80 S 3
3. Cl115 50 MS 4 60 MS 3 100 S 3 100 S 4
4. Cl116 50 MS 6 100 S 4 100 S 3 80 S 3
5. Cl 159 50 MS S S0 MS 4 100 S 3 100 S 3
6. Cl 162 60 MS 5 40 MR 3 100 S 4 100 S 3
7. C15915-223D4-2-1-0 10 R 6 30 MR 5 20 R 5 40 MR 4
8. P 502 50 MS 3 50 MS 3 60 S 3 100 S 3
9. Early Pink 60 MS 5 60 MS 3 8 S 3 100 S 3
10.  3-31A-B, 60 MS 4 50 MS 3 8 S 3 100 S 3
1 %o wilt
Il disease reaction  0-20% wilt = Resistance (R)

21-40% wilt
41-60% wilt

It

Moderately resistance (MR)
Moderately susceptible (MS)

61-100% wilt = Susceptible (S)

III  LT10 = no. day for ten percent infection

Table 6  Analysis of variance.

Source Degree of Sum of Mean F value Prob.
freedom squares squares

Rep 9 26.16 2.907 32.45%* .000

A 9 9.61 1.068 11.92** .000

B 3 12.69 4.230 47.00** .000

AB 27 6.41 0.237 2.65%* .000
Error 318 31.44 0.090

Coefficient of variation = 43.69%
** Significant difference at 0.05 level

WU AUTPIdNEUEAIUNIY  (Resistance)
A Y
ABIY¥D P. solanacearum o laian umﬂgu 18un
Wug Cl 5915-233D,-2-1-0 Aout AN (Mod-
erately resistance) "lﬁ’ufiﬁuf Cl 184 uoz Cl 5915-
206D,4-2-5-0 AoutIBB U (Moderately suscepti-

ble) 1Aun FA1fing 2, CI 153, Mishou, &an, P 502
woz VF 13412 ifivugleaofivansdnyas
Avumnido P, solanaccarum o Tiannuoanne
sugineudadmuIfumiug ¢15915.233D,-2-
1.0 doudhesoune’ldun Wuf <1 80 wemiy
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Table 7 Relative resistance of tomato lines to TBW.

No. Variety Mean Significant Relative
value symbol resistance
1. C180 0.60 A Moderately susceptible (MS)
2. Cl110 0.70 A Susceptible (S)
3. Cl 115 0.77 A "
4. Cl 116 0.82 A "
5. Cl 159 0.75 A "
6. Cl162 0.75 A "
7. Cl 5915-223D,-2-1-0 0.25 B Moderately resistance (MR)
8. P 502 0.73 A Susceptible (S)
9. Early Pink 0.75 A "
10. 3-31A-B, 0.73 A "
LSD 0.05 = 0.2638665
CV (%) = 43.69%

Table 8  Significant difference of method.

Method Mean value Significant symbol
Clipping 0.44 C
Stem inoc. 0.59 BC
Micropipette 0.85 AB
Root inoc. 0.86 A

LSD 0.05 = 0.2638665

HAAIANHULOOULD (Susceptible) lRUAWRUE CI
110, Cl 115, CIL16, Cl 159, CI 162, P502 Early Pink
uaz 3-31A-B,
Hamsnaaesi 1 uaasly Table 1-4
HaMINARDIR 2 ueraely Table 5-8
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Clipping technique

Micropipette technique | | Root inoculation technique

Figure 1  Four artificial inoculation methods.
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Figure 2 Bacterial Wilt of Tomato.

a. Diseased tomato show leaf epinasty and wilting symptom while leave stll green

b. Bacterial exudate from diseased plunt

¢. Sylender short rod with 1-4 polarflagella of P. solanacearum

d. Virulentcolony of P. solanacearum on TZC medium fromed an irregularly-round, fluidal,
white colony with a pink center
Non - virulent colony (mutant type) of £. solanacearun on TZC medium formed a round,
hutyrous. deep red colony with a narrow bluish border
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