BB ELZERISE (. Taiwan Agric. Res.) 63(2):143-150 (2014)
DOI: 10.6156/JTAR/2014.06302.05

Pseudomonas cichorii 5 |2 Z F Al E HEEE s

iRk REA SR

B

RESS FHRE HERS

e

AT A R

Fﬁﬁ ERE= Al

A% M LG SR A 3R

IR Z R IZ AR B

T F

43 Wy 9% LR

~ §4= 5 2 2014 © Pseudomonas cichorii 3 [EV

{ L P 63(2):143-150 ¢

e RAL @A 20102011 SFHA R - BRMARE R B R Bk EHE & FHRAH X
#eth —AEgR R o T

CZEMATATER LR R A BHMRE -

A Z A A EZFRER > TAAMRR - TRATE Kk AR o 2o R 4o 1 42 4 32 4 LA~ Biolog

B BT
Pseudomonas cichorii °

7% IR B 6 R
BRSRED 7 IR e

E"j =

*Fﬁ U1 (Solanum lycopersicum L.) g 4= i

%[ (Solanaceae) ?}ﬁliﬁf' (Solanum) » RLH| pl %9
;IF&[ - Fﬁ[}ﬁff 2o g . %ﬁ A I;@%kl
17 E 4,500 ha > & ¢Iq¢¥¥?glwéﬁ~ 24,750
kg > H I 5 %"?ﬁﬁlﬁgplﬁ“ﬁ* (Anonymous
2013) o T T ,?ﬁ &F[ f/ﬁj—%‘ffﬁﬁ IJ«TF—JF I

|

m@? ﬁ@? *H? FUBT )
m R @%&?%ﬁbﬁ%ﬁ
= (Hsu et al. 2002) FI 2010 & & Fy 0=
Fﬂﬁ'ﬂfi‘”ﬁ@&ﬁ I%EE o ?Z 73 F 1B POREARAS &
ﬁgl 2 WY E<E IL’EIT Z"'ﬁlﬂﬂj[%

& JﬁﬁeﬁH CRERE < AP
417 1~y R fzr ﬁH?ﬁ%‘rg PGk
JF A 30% ) F H R 9
Tx‘"&%f‘ﬁ’gl N El%’[‘[\ﬂ:fx‘*g’!ﬁ& f;@r"g A3t Bl s %‘};Ié@
?ﬁﬁﬁ%l%ﬁ°ﬂﬁﬁiw?$ﬁﬂ$%
Hﬁ*%ﬁ FLAFIBAE 1T IS BRI - )
iﬂiﬁﬁwif?dhgaggjo

16S tDNA A 7|t ¥ > 3t 04 & — M 5] F 3 SfL1/SR2 i 47 PCR 3 tg 4 €
w2y P. cichorii B HimER 1
& RBAT LR v IR E 2 A0 2 R & AE -

NE ki

B ERIE -

BRI MLIR R 1A 2
VA G 45 [B] AR kR 2K 10 AR T 3

7tl

U P iy 1 5 IR R 4
:%%ﬁ@*éHJWﬁi PR IO
hj’]'—“‘ft‘ I/J? ﬂbJﬁ Rl '|’;]3Jt ] ,jgkij , [ﬂ Eﬂj‘j]“/‘
FT1 Eri‘”“ﬁﬂ"&? IE Ry lﬂ?ﬁlﬁ*ﬂ‘fﬁbiﬁ 4

f"&iﬂ -

MFERTTE

BRI
R ICRE RS F Y B

RE Z! ﬁlnﬁé E?“FE_;E I’ff B A (q%ﬂ' 1) » I3

ﬁ/’\?"\ﬁ‘}fi‘ 2 1% ﬁf?ﬂﬁééf (NaOCl) &7 &
TR 30 s 3 o FI NS RETE 3 i A
B SR ﬁ%q"Vﬁﬁﬁw@h&
g,[Jqédﬁﬁ" NA (Nutrient agar) (Difco Laborato-
ries; Becton, Dickinson and Company, France)
iﬁéﬁljﬁ’?f ofg['ii?‘30°C§ %%%%2—3 diz >
T"“E'VT%FF [AITE = Friv NA i‘ﬁ%ﬁlj Py o EIHd 3

PIRE[=ATA

wﬁpw 2013 5 12 5[ 26 [ g
TS EH  tsaich@tari.gov.tw

' E‘a%ﬁfé‘ai’ R TP A 2P
ET I EE R

BT QR RETRPO TR - {9l -

2014 5 3 E[ 25 [1 ¢

Fl?ﬁ il
FREI %l"%o??%’kﬂlj



144 EHEREIZE He3E 2

1- EIF ?ﬁ"J]ﬁI‘TE %l fbﬁ?)? I/Jﬁfgr LA LL[IIEgL

A R T jff‘ iRt H&iplﬁﬁ'rﬁi
Fig. 1. Symptoms of bacterial 1eaf spot of tomato in

the field. The leaves showed dark green-dark brown
spot and some leaf spots coalesced to blotches.
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Fig. 2.

Symptom appearance of the tomato inoculated with the isolated bacteria. Two tomato cultivars (A) ‘Jiao Nu’

and (B) ‘Hong Fan’ showed dark green-dark brown water-soaking leaf spots after inoculation.
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Table 1. Physiological and biochemical analysis on tomato bacterial leaf spot pathogen.

Character Strains from tomato P, cichorii’ P, syringae
Gram reaction G () G(—) G(—)
OFF test’ (0] (0] (0)
Fluorescent pigment on KB + + +
Diffusible non-fluorescent pigment on KB — — —
Levan — — +
Oxidase + + —

Pectolytic Activity — — _
Arginine dihydrolase — — _
Gelatin hydrolysis — — \Yi
Colonies yellow on YDC — — _
Colonies mucoid on YDC at 30°C — — _
Growth at 40°C — — _
Utilization of:
Mannitol + + \Yi
Cellobiose — — —
Sorbitol — —
Sucrose — —
Trehalose — — _
Tobacco HR + + +

“ Data are from Schaad et al. 2001.
* G (—), Gram negative; O, oxidative; F, fermentation; +, postive; —, negative; v, 21-79% postive.

M 1 2 3 4 5 6

379-bp

3. I'J9[=5f SILI/SFL2 il & PCR Fe Fogirde o fpiaf 1A 143 ?}"ﬁﬁél o M £% 100-bp Marker » 1 £% Pseudomonas
cichorii (BCRC il 12682) > 2 t.‘ N éf {0 3-6 BB TIs01-04 -

Fig. 3. Specific amplification of tomato leaf spot pathogen by polymerase chain reaction with specific primer pairs
SfL1/SfL2. Lane M, 100-bp DNA marker; lane 1, DNA from Pseudomonas cichorii (BCRC number 12682); lane 2,
ddH20 for negative control; and lanes 3—6, DNA from tomato leaf spot pathogen.

mg L » SNk 0 BB S EIEIE > F 2 1.27-9.77 mm 5 94 51,000 mg L7 -
FIfitg' s = 3.30-5.17 mm ; ?'}’%’?ﬂ? #5557y HEEHfI]qu[?'U/%@?‘J*Ei%l"MFﬁﬁ Lo R

% 15 200 mg L EIJF‘} B2 7ags] o il Gk - B o 2GR Y R A
Bk~ %GR R L"%'fﬂﬁfﬂﬁ' ’ 4 % 3.23-15.10 mm « E GRBEH] Eﬂ?ﬁﬁ?ﬁ’l‘%?%
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1 #99% I') s P ocichorii B~ 1% 9]
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2010-2011 5 [ i i -0 25 —;:: ;725502% S E%ﬂ B
?}ﬁ[%&%]ﬁ.& ' ﬁ%ljﬁ ﬁﬁp LQ'EJEL’“& i P. cichorii < FEL 30 E B HV AW A » & BT
e RS T4 Y f&*&’b :T,TE FUTA T BE P (Chicory) fﬁ%[ (Swingle 1925) » :j}rﬁ
kﬁt%:&%@%?kk RE LA R B [ e [Hﬁ %l = %‘“E"?ﬂj’/ , F'Eiﬁ FEi T (BP0 Y
FURH SR8 00 80 SRS 1 o A RIS 414@ s I % (Celery) (Wilk & Dye 1974)
RO S R S (R SETR 0 BT YDC (yeast ki (Tomato) (Wilk & Dye 1974) ~ i (Let-
extract-dextrose-CaCO;) jﬁ%éﬁ * AITE L tuce) (Grogan et al. 1977) ~ || [z (Cabbage)
freve SRR B # T King's B AYE] (gmith & Ramsey 1956) + 35 {& (Chrysanthe-
FE‘% FELEF AT 20 PEEEH mum) (Jones ef al. 1983) + =% (Geranium)
£ 5 Schaad (2001) Al wrR] K ISEIA (Engelhard er al. 1983) « # [ f& (Magnolia)
EEW Pseudomonas gf - I'| Biolog S =M (Mullen & Cobb 1984) + % # (Dwarf schef-

HE 4#}5 S B SR N B Pseudomonas flera) (Chase & Brunk 1984) =7 - 1= ’Fj
czchorn (syrlngae) FELT] 5 07-1.0 17 fH] - W rSF_T TE 1988 Bl ST IR | & A A T)TEJ (Su
2 [}‘ﬂv’ﬁ ﬁ[ FIJ H: £h Pseudomonas cichorii ﬁ‘) 1988) » I i [F}F r%[ 1%1‘@%@{ 1P . {F'J Fi
Pseudomonas syringae o {#Schaad et al. (2001) S Ir’*)TP (Hseu et al. 2005) ~ % E, i
VAR EEE R o Bt 2 TR HHE' I 1% ) (Hseu et al. 2009) *‘*rrf . u;l
R IER ) Eﬁﬂ o I IR R Rk E'E"ﬁ *Jp[‘PfF’J o = A HA%F t'ﬁﬁﬁp b
_I/iij:k I‘ﬁj[ﬂ:é@%lﬁ/}? 'Ij"E ’3;‘« I"‘VT’_jlﬁiFlJ N P. cichorii FS« 'i ]fﬁ Iy e [ 1\“5[4,:5&7 ™ Iﬁ];%gj[
Tk E ERPE P %[JF' Sorb1t01 * Sucrose b F’?lp’?’yj/ﬁqf)ﬁ f‘%\V}H IF*JF?E g *Fﬁﬁ hE[f%l e
#‘j == P czchornﬁ' H==p syringae T [fi ?}ﬁ (bacterial leaf spot) °

F2 PFREAIE T RS BHA AR TIs0A % TR -

Table 2. Growth inhibition of Pseudomonas cichorii Tls04 by various agrochemicals in different concentrations.

Inhibition zone (mm in diam.)

Chemical 40 mg L' 200mg L™ 1,000 mg L
Streptomycin + Tetracycline (10% SP) 5.17+0.03 a" 9.77+0.15a 15.10£0.10 a
Streptomycin (12.5% SL) 330+025b 6.67+0.18b 9.57+023b
Kasugamycin (2.0% WP) Oc 420+0.12¢ 9.23+0.14 ¢
Thiophanate methyl + Streptomycin (68.8% WP) Oc 243+0.19d 543+0.07d
Oxolinic (20% WP) Oc 1.27+0.03 ¢ 3.23+0.09¢
Kasugamycin + Copper oxychloride (81.3% WP) Oc 0f 0f
Copper hydroxide (77.0% WP) Oc 0f 0f
Tribasic copper sulfate (27.12% SC) Oc 0f 0f
Copper oxychloride (85.0% WP) Oc 0f 0f
Mancozeb (80.0% WP) Oc 0f 0f

LSD s 0.24 0.30 0.29

“Mean =+ standard error (n = 3). Means within each column followed by the same letter(s) are not significantly different at 5% level
by LSD test.
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Occurrence of Bacterial Leaf Spot of Tomato
Caused by Pseudomonas cichorii in Taiwan

Chia-Hsin Tsai"", Pao-Jen Ann’, Yun-Sheng Lu', Mei-De Chen’, Shu-Ling Hwang’, and Yu-Hua Peng’

Abstract

Tsai, C. H.,, P. J. Ann, Y. S. Lu, M. D. Chen, S. L. Hwang, and Y. H. Peng. 2014. Occurrence
of bacterial leaf spot of tomato caused by Pseudomonas cichorii in Taiwan. J. Taiwan
Agric. Res. 63(2):143-150.

During 2010-2011 an unknown disease of tomato was found in Nantou and Hualien counties.
Dark green to dark brown irregular or round spots were observed on the diseased leaves. The bacteria
isolated from the infected tissues can induce tobacco hypersensitive reaction and their pathogenic-
ity was verified by Koch’s postulates. The pathogen was further identified as Pseudomonas cichorii
based on physiological and biochemical tests, Biolog identification, 16S rDNA sequence analysis, and
specific primers Sf1/SfR2 following polymerase chain reaction. This is the first report of P. cichorii-
elicited tomato bacterial leaf spot disease in Taiwan. Among the tested agrochemicals, the mixture of
streptomycin and tetracycline has the highest efficacy in inhibiting bacterial growth.

Key words: Tomato, Bacterial leaf spot, Pseudomonas cichorii, Agrochemical screening.
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