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R 96~97 B EALIES FRgMEN < s =R b AR AT CIEEDE > o5 B
ENRIE Y > BREEIRELE Fr BRI EL BRI o o I A s Rl e b ELES SRS IR o
] 8 FCE A ~ AR {b K Biolog 8 7 70 A7 s SR BE (L3R i B IR R AR 5 Pseudomonas
cichorii > #— L TER¥EL P. cichorii BAHE 25| F##1T PCR #7E » A5 FRER LR Al
Hamg it 379 bp. 2 B DNA &4 » FFLL 16S rDNA S#E1TE FPELELEH ) A8 E » fEREELIR R
B P. cichorii » AREGIEE Z U € 05 i3 Ml B 1 ZEJE % (bacterial midrib rot of
lettuce) o JHITE s 21 i = S AE T s O BRI SEIERTRT P, cichorii Z BT » #5SRBE G 2
FEERIES AR (F80 ~ L) DU 7 FREESE SN (HAS 3 9% - 154818E ~ Kk A ~ KREsk ~ HV-
076 #y A ~ %35 ~ Z27E5) Z BRI R MR T - HErtEA 12 fE B aniE > g 1
FEASER S~ 1 FEAPASER S ~ 2 MBS 2 R 8 FlE S i S YR Al R AR R - BN

H AR ETURTERLE -

BRG] - e~ MR TS RN ~ SRR

@ B

fSEL (Lactuca sativa L.) » 9534 1% lettuce » 134 {5
{FZE ~ T REAZ » EHEl (Asteraceae) f5E &
(Lactuca) 1~25-A4 2 BARREY) » SRR e L Gh
% o AREAVBIFT 3 FS 4 KRME - (1) REREE (var.
capitata) » X537 FEEL#EY butterhead lettuce S @&
crisphead lettuce * HAFEIARS 10~2 H : (2) PbEKEE
NABEES (var. longifolia) » cos lettuce, romaine lettuce *
HAAEEARS 8 B 9~3 H 5 (3) EEEE (var. augustana)
» asparagus lettuce, stem lettuce » H & FH 55 S FE S
BT > Hi HECERAE AR 8 5L 9~2 H : (4) HEfE
(var. crispa) » cutting lettuce, leaf lettuce ®” ¢ » HRFE ]
BT FEE 4~8 H o KIBEREE R IS E
HARIRRETE RHRE R TERLE 90 45 2 Aif i B AR RS ks - 4
FEGAE 2,000 ha T » 91~96 4ERIFEAE RGN »
MM 96 444 i L FEAHEIARAY 3,034 ha » == BIfE A Mh|w
IR AR (LRI RS 73% » HEREE LR ~ BREIER ~

ara T~ AR~ SRR R FARBRLARE I
Y o I RB S BRI 22 - R
VUZRES AT A7 ~ R ~ A ROl PR ~ RIS A T ~
T T e RREE TR L B IMEE Y S S
TSI A AHME B2 2 — » (KL A 91 TE1R G0 &
ECRIS A A Z Mg 2 5 -
EmECHREFPEEMEREFEEEZERANRN
(fusarium wilt) ® ~ FEF J% (downy mildew) ® ~ FI%Z IR
(sclerotinia rot) ® & » Ji AR A e R UR 27 (lettuce
mosaic virus)"” LU # & RE(30)55 » ML 1 7535 HIA
Xanthomonas campestris pv. vitians 5| #8475 B 5
(bacterial leaf spot) ® » Pectobacterium (Erwinia)
carotovora subsp. carotovora 5|FERTHRE K (bacterial
soft rot) ” » Rhizomonas spp. 5| #HJ corky root® »
Pseudomonas marginalis pv. marginalis 75| ¥EATEERkEERL
J¥5 (marginal leaf blight)® » LIk HI P. cichorii 5| EREL
BEH% (varnish spot) 'Y oY FEES &) 9K (bacterial stem
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rot)"” » BUHE 55 midrib rot® » B £ bacterial rot ® ¢ "
o (EREE R4 B W oe 2 0m 35 6 4E B w0 Z 5"
~ MR Y R BRI PR SERRSOR © 0 M RR R
PR B MU PR R Y o (H RS BB R T
BRI 3 R R T 25T - TMEEE A RE] 96~97 4
M1 2 R TR A LR S5 R AN RRAE 2 i3 = E A A AN
FRA 1L 5EE LU B A vhihwE b EL IR S 51 < (AT 1k
BN SR R P s Sk v 51 PN IS TR 5] W Pl i o
Je ShAEPUR G - i H B Re2% -

L7 2 ST

PREE B BR 5 AR RS i B A B BA AL
TEEHERBEZ A0 > #8 75% RS RImEE% > LL0.1%
REEHN (NaOCl) {335 30 sec % » FEAEMEE/KIEYE 3
Ri% YIRS B B4 TUs 2 fHAR - B O IE B 2K 6 /K
Hro AR PR DARS TR VE G R R VAR SRR &
15 #8 5L (nutrient agar, NA, Difco™) 7P E » & 30°C T
W —R1% o YRR — v > AR NA il > &
3 RiEFe 2 NA RHEf A o BE RG22 A0 A%
PHIES NA i FiE 30°C 558 FRHNETRE » OB
B BEFINA il » EE 3 RIEEE NA
Wb o

s Pk

7553 e P A5 2 AT B B AR 0 S NA B E o 2
30C THEEE—Ri% - BIE MEEZREE K » DIk
F2E (spectrophotometer) FHFEEIKYEAE (Ag,) 55 0.3 »
B 10° cfu/ml DAUEREERES - LOFSHEEE L2 E
BB -5 (Nicotiana tabacum cv. Vam-Hicks.) %
P i = NS MR R 155 | FEEE B
ZEIRLL Pe fRFRERAF A

9o DA I T8 B 2 B A e P

5 30°C A NA RH RS 1 RZHEAE R >
AV K ERE R 5 sec 1% o BEHK IREE A #kk
b MAEER 2% S5 R (PTA »pH 7.5 » &
0.1% Bovine serum) 2 min 7% » LIFEH Formvar {5
HA) Bl v B > P DAUE AR §Z 26 8% K 53 » & > Hitach-
7000 1Yz =X T RE A SR N 23 AR T RE i E - R
Schaad ®” ~ Braun-Kiewnick % K George %" At )5
EHE TR A T o LA IOER Pel ~ Pc2 ~ Pe3 ~
Pc9 k2 Pcl2 5 5 S PR » AF NA R Ef2 30°C By —
K o ST KOH I ~ i SR 7720 (Rl 5eein

5@ > O/F test) ~ BEALEINERF (catalase) HIE ~ YDC
(yeast extract-dextrose-CaCO,) REE R | 2 FEA T ~ %
JEtis3% (fluorescent pigment » KBEEZE4E) il ~ (LA
(oxidase) HIE ~ ¥4 &l —/Kf%lE (arginine dihydrolase)
HIE ~ B (gelatin) Ak aES) ~ FIENE (levan) H94
&~ SRIBREETT (pectolytic) KREXER M

Biolog Identification System il 58 &

1% Pcl ~Pc2 ~Pc3 ~Pc9 J Pcl2 5 5 KEkE > 47
A% BUGM (Biolog Universal Growth Medium,
medium 36 g, Bacto agar 15 g) BE&EELd#) 16~24 hr »
ZIBRRIERS TF buffer (0.4% NaCl, 0.03% pluronic F-68,
0.01% gellan gum) i » FRELRIEFS 63% T » 73 HIHIA
Biolog GN2 [ [fE#f#% (Biolog Inc. Hayward » CA) 1 »
FUIIA 150 1] HHBERRIPHR - Eh2 30°C ME5EE 16~24 hr

s ZARLUDCEHEMIGE - Bl & FHim AL B2 Biolog
GN2 &Rl (Biolog 6.1h%) HrEL¥S » DIfE HAd & (1%
figrata s H)

PR | SR Al SHBE SR o by

L Pel~14 %5 14 AR AERMERE - WLIE
1.2 Pseudomonas cichorii (j7 25350 iKE » BCRC
12621 » WEE & T ~ P. cichorii ST 010 ([ H &M
HELEREE) ~ P. syringae pv. lachrymans (81T B
%) ~ P. syringae pv. phaseolicola (Z55 BEJERIH) ~ P.
syringae pv. pisi (B TIHEAFFE) ~ P. syringae pv.
syringae (& | T ALBEENRE) ~ P. syrinaeg pv. tabaci (7%
EHTELREE) M P. syringae pv. tomato (FFHiLE BHRE)
(CBHREIEATE P. syringe FHBHZ pathovars FY) DNA 15
A AR B2 SR 52 =) 0 5§ P syringe fHER
pathovars 7+ Z S HEEARETS NA BEEEITHIEGE 24 hr
% PREE -FE o FEAIEAMERE D HERAE
FHEFHIA 400 w1 ZMEER/K » BRI el
EfS 100°C ZK g fs 10 min > B H{RLL 6,000
rpm . ZFEGHEE L 2 min > B ISR 2 11 {EFSDNA 5
o LA STL1 / SfR2 5|1 (5] F#1 ZF|H RAPD
27 RGEIEET S > #F P. cichorii BWREL B—h)
#1717 PCR (polymerase chain reaction) /M o HilE#% <~
FEYIRILL 2% agarose (1 XTAE buffer) Z kT (100
V) » LL Gen-100 DNA ladder (GeneMark Technology,
ROC) £ A/MFE (size marker) » % LURAL £ 5E
(ethidium bromide 0.5 s« g/ml) YLtz » WMAMEE%

16S rDNA & K30t
SEHY Pel ~Pc9 Jt Pcl2 % 3 WM NA F2isst



2 BT » UL DNeasy plant mini kit (QIAGEN,
Hilden, Germany) X genomic DNA % » FHHIE 16S
rDNA universal primers £8-27/r1510 % 317 PCR Y31 »
FIFIREERT 10 M > 2BIIIA PCR %I EY) : 5 mM
dNTPs » 25 mM Mg" » 2.5 units/ 11 RealTag DNA
polymerase (Real Biotech Corporation, ROC) » LIk 5 1«1
10 XPCR R fER » #8 S EASAA % 50 11 - PCR MY
EEE(: 52 LA 94°C K€ 5 min » Z1%3#E4T 94°C 30 sec »
55°C 30 sec » 72°C 2 min 20 sec » 3% 40 {FfEIR » {4
AT 72°C 5 min 1 {EEER o HF 08 % 2 EY) R LL
1.0~1.5% agarose HETTEEVKIT AT > ARG 2 BT T €
I (sequencing) > F %41 LL NCBI (National Center for
Biotechnology Information » 32 ISR 4= ¥R & flr
L) Fl1 SDSC-Biology Workbench (I AEE . Bk 2F 7F
R B h0) 2 BLAST (Basic Local Alignment
Search Tool) JEFTFF4IEL¥S o

o Pl U A 538

ZEHPcl ~Pc9 fe Pel2 %5 3 S IR - ek
Z 21 TET RS A R ETUARE - (1) FEEREE
(EFEFO ~ BO IR 5 (2) PREEKEE G5)
(3) WS (FaE R 5 (4) S (AR ~
B EE ~ RLHE - RLZZ - BEEE #1183 ~ FRIE - A4S
# ~HV-075 & A ~ R ~HV-076 ¥y A ~ 224 ~ KPE
IR~ 2 A~ KBE ARCHARE 3 5%) o BRI 77 il B Rk
10" cfu/ml ZRERPURVF ety - & AR M H 2
P (R4 ~ 6 R K/ B HkEAAERR - AR AR
PR 3 MRAERE - IFUEER 3 KRR Z R 53 75125 2V R
LR RERE b > RIS — {0 S e 0 B > 21 LI
BRERRE - & 30°C EilRFa - iR SR
R BIEMECERIREHLBLIETE -

TS

e

FZAL IR ST BRI i AR 2 EE B 2R B
FRAT A LEEBE » RPN MR By ([ — - A) > B
IR 2 BRI A R (8 — > B) » rhlIHEH &
Yeify SRR b ELE GRS AT 1 ALHs s bR R A
FIEE i L R BRI 2L ([8— > C) o iS5 oitRT 1S pr Al
IR PR3 BI LA 10° cfu/ml Al B A8 S ek 4 o [ L
JEELTERT N » 2208 T 24 hr WEIRTTEZREEREE - 2 HY
Pcl ~Pc9 Jr Pel2 ST HRE - A EREPR o5l 1%
16 ~ 32 hr RHEFy BN ERASKR AT B BRI EGIREE » &

TR BT AR 2 > HL (0 SN B RS AR BT 18 LB
Bt ([E— > D) » FhINRES R pa LGRS - Sif
SEPRHARIE W - SN E AR SR A (8 —
E) » — B - IR K - BT RO RS (T
skl ([&— - F) » “RHI% » S22 BEFy rh DR I ik
LN 5 > AN[E] LA L2 s AANE » R EEE R
Atk E I RTE - F RS A - 355 EUUS W
BSR - B EE R pEE BREARIET -

T 58 B 2k B ALk

(A e S R A e B IS B2 - 12 TEM BERHE
B A2 — 22 2 MRHE B 2 AR > DA AT =R &
NS > B 1LlE - YDC K58 5L 30°C BEIRAg E4
MK o JRIRE EA R 0 KB bnlEARE(aF » HE
bl > A ELKS 20 KN - S BRACBABRES) » A~
R FURNE > %% 52 B AGEF] A L-Rhamnose
Sorbitol ~ Sucrose f[]D-Trehalose » {H 7] FI|FH Mannitol

Biolog Identification System #ll i 85 &

LA Biolog &t #i i€ i S 13l s i &k Pcl B2 P
syringe ZFH{LMERS 0.53 » Pc2 ~Pc3 ~Pc9fx Pcl2 £% P.
cichorii (syringe) > fHLMEMKF53 71 7% 0.88 ~0.75 ~0.85
2 0.94 -

B |- SIL1/SIR2 5RO $H HE 53 H

LL P. cichorii 28 —1£5] 7%} SL1 / SfR2 31T
PCR 77 #7 > #REIRHEA 2 14 BRI E R ER - P.
cichorii (JFZ5EEBHRE » BCRC 12621) k¢ Sf 010 (jaH
ZEAMER EREDER IR ) 290 A K/ VKRS 379 bp Z BT
DNA {45 » MHtER P. syringae pv. lachrymans (H/1A4
BHRE) ~ P. syringae pv. phaseolicola (Z3 5 3E/EHE) ~
P. syringae pv. pisi (W5 FEMHE) ~ P. syringae pv.
syringae (%8 T TALBEERIE) ~ P. syrinaeg pv. tabaci (&
EPTELREE) & P. syringae pv. tomato (FEHHLE BN E)
HIJ AT GeA e A o

16S rDNAE > b 8

LL# 4 165 IDNA BB 2 3] T % 8-
27/r1510 31T PCR H21& » 15E AV 1,502 bp . Z DNA
FrB o I BT DNA SEFP itk » FHRRS s ]
LI BLAST FEz(4#=} NCBI #[] SDSC-Biology Workbench
database ZAH{UFH > F5HEET Pel ~ Pe9 F Pel2 G
EMREL P. cichorii 16S rDNA partial sequences (GenBank
accession number EF101976 for P. cichorii strain IP1-05
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A > B > C BHBIFER < ESERE - A > B @ BEEE 5 C @ AL (S BN MLE) o
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Fig. 1. Symptoms of bacterial midrib rot of lettuce. A, B, C : Symptoms of leaf lettuce (var. crispa) in fields. D, E, F :
Symptoms of lettuce inoculated with Pseudomonas cichorii. D : 1 day after inoculation of stem lettuce (var. augustana),.
irregular brown spot on leaf ; E : 1 week after inoculation of leaf lettuce (var. crispa), rot on leaf and midrib; F: 1 week

after inoculation of leaf lettuce (var. crispa), dry rot on leaf.




and AJ308302 for P. cichorii strain ICMP 5707T) » £ 16S
tDNA #(57 Fe 4l [BIE AHIE % (identity) E955 99% - i
Pcl ~Pc9 Kz Pcl2 {HEXEEIREL P. syringae 16S rDNA
partial sequences (GenBank accession number DQ318868
for P. syringae strain 17) [SIW9FHE 14955 98% » Pel
Pc9 K Pcl2 3B IREL EU196772 for P. syringae strain
PGO25 {7 16S rDNA &3 - SRIHIAHIE L £% 93%

mn U P

Y Pel ~PcY Jz Pel2 ZFE PR DUHES N7 Bl
A {8 H 2 T SN MY e R R
E G4~ 6 R ZER AV - R 16 hr A B E
a5 Fr 8 RS KR BRI REBE » BRI 55 2 K
TERASRANTE Z BHEBE ([E— > D) » LU A ik 1E
LI < BHE U & BENRAE (2R IE (& — > B) » A
RN 2 HYE A7 E e HIB > B b T e aL
chh 75 WA TR [RIRE B BREREAL i #81 L JE 0.2 15
J&2 o 1% B R K EL (s R RS TR B 0 o TERRE 1
Al AR R - DURSEIERL (Whhik) ~ “PREERIEIY (B
5B) LIRS (= ~ Ao WM E A 4 (8 ShfE
R YU - e YR AN R AT DU AR R AERRAE SE

K~ i EAE LA B2 A B AR IR

AEAIEPESE G 105

T - /B AL T ARy 15 8GR S R o) FS R
—AL O IE T 2 B 4 R (GAGUEEE ~ G - L
¥~ AL32) - Rkt R R ZEEEIE 11 M (5
B #183 ~ fk3E ~ Mk 3E - HV-075 & A ~ R#ESHV-
076 ¥ A ~ ZZ{L ~ KPFELR ~ 0 A ~ RFE A KWIE 3
%) > HRL tBE R 2 4RI d i DU Rk (O3 v 47
(GEfEE #183 ~HV-075 H A ~ REERR A) BEGUE -
B BR (WK ~ P REER R i 5 a2 i 3l
Fili SR AHIE] e R (AR IR AT R R S SR AR
SR > T S9h 2 7 FlfktE i (RS ~ AR AtEE ~ HV-
076 ¥ A ~ 2206 ~ KPERR ~ Kb A RIS 3 5%) fiatkHl]
e Fli % — A HAZE — (AR REAE 1 5 ASEK i B Y
AIHEA 2 (SRR HS O BB DR - B Bt 2 FSBR
TR 7 Rk T AR A O RGN < e R TR
gt - B 12 ML SR AR R - M
RHEHGUEEE (R -

éjl EZA
n nfl

A 2 LG 2 R a2 5o b IR 25 Rt [k 5% 2 e i 3%
AEA PR o HOREWIAE 5 B BN BRI K

Table 1. Physiological and biochemical characters of strains isolated from lettuce

Character

Strains from lettuce '

Pseudomonas cichorii’ P. syringae’

KOH test

OJF test

Catalase

Colonies yellow on YDC
Colonies mucoid on YDC at 30°C
Diffusible non-fluorescent pigments on KB
Fluorescent pigment on KB
Flagellar number

Oxidase

Arginine dihydrolase
Gelatin hydrolysis

Levan

Pectolytic activity

Tobacco HR

Utilization of :

Cellobiose

Mannitol

L-Rhamnose

Sorbitol

Sucrose

D-Trehalose

G(-)
o’ 0’ 0’

G(—) G(—)

+ +

v
v
l4++ 1 1 V+

+
_|_

I
I+ + 1 < |

' The tested strains isolated from lettuce were Pc 1, 2, 3, 9 and 12.

* Data are combined by referring to Braun-Kiewnick, et al., 2001 . George, et al., 2005“?. and Schaad, 2001 ",
* G (-) , Gram negative; O, oxidative; F, formation; -+, positive reaction; —, negative reaction; V, 21~79 9 positive.
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Table 3. Resistance of commercial varieties of lettuce to Pseudomonas cichorii

P R antE(R) U RERRIE T 125
FEEREE EMELZN + —,0/9 AT
¥l + +, 6/9 AT
AL + +,5/9 =Yg NG
PAEER B + —,0/9 AT
I e Wi + —,0/9 oy /NG
Fols + —,0/9 N A T
BEEHE GRL ) GEAG RS EE + —,0/9 AT
BEAGEE + —,0/9 AT
IRz + —,0/9 TR T
4172 + —,0/9 Yo NG
BEHE (Rk () HEE #183 + —,0/9 AT
ke + +,1/9 AT
HfB 5 + +,2/9 FaykAT
HV-075 HA + —, 0/9 =y NG|
SRTE + —,0/9 Yo NG
HV-076 ¥} A + +,1/9 B N
21t + +,2/9 oy /NG
PN Z/7S + +, 1/9 =Y NG
LA + —,0/9 NEZAE 71T
S A + +,2/9 e 11T
HF 2355 + +,1/9 e 11T

RARDE > (Z1% iR D WD R R i (o LAY &5 SE IR AL
BER el A R e i e b BRI - E R
JEE T oIS 25 5 AELESCHE P AL I - e IR AL 2R S B
PROETC (18 —) - #5526 & A 5 5% B[R A% 5 9K
180 o H b S0 12z Bk o e PR 15 R it A2 RO I B
BT AP AL B HIE - 5 R BT 320 IR R 75
TR IR > AR 0 2 B B A BREE 0 DB B
i 4 % KR HE £ 2 M R > George®FE 7 B SRR K
Pseudomonas JEHEE—EHIRIEE - HES(UE > ~
B FURBE s L BB RET I3 Feik - i M IEEE E
Sy FS Z PR B BIER R () B SRR
& 1S Pseudomonas & ° Fo% > B BRI E AR
KB W& FrlmAdamt® » HAfCABEREZ
Pseudomonas JBMFEELYE : P. agarici » P. cichorii » P.
fuscovaginae s P. marginalis > P. savastanoi s P. syringe »
P. tolaasii > P. viridiflava £ > (B &S — K il
Wi ~ SRIB > WERE T LA B s SRR I FE S % T A Bahs
SRHEM S35 B i B PR IR R L P. agarici B P. cichorii
K P. syringe 52 A FRAAVEF I ES FH Y ©

LA Biolog A Eifik i £k EL P. syringe 2 P.
cichorii fH{LIMESS 0.74~0.94 » BERIEA IR T RE & P.
cichorii B P. syringe » /> RIS < AR B A (LR IEAS

B Sy » L1 16S rDNA 57 /5 i IR B B A
FERBEREL P. cichorii 2 16S rDNA 53 4B AHIE]
PEES 99% » {HEL P. syringe 2 16S rDNA #5457 Fe41| I EL
SR EAHEMEES 93 ~ 98% © Pseudomonas JBKIE 16S
rDNA ZF#3|53%8 » P. cichorii 1 P. syringe #R/& > P.
syringe ZJGRF (group) » H: Bootstrap fEf#84 ~ 87% "
» T HT Biolog #1116S tDNA Z#E 5551 P. cichorii K1 P.
syringe Z RIS RE » KA BELL Biolog BX#E /& 16S
tDNA J73E A E i R 2R 8 H BARE A
P. cichorii Fll P. syringe » [KIMLAHF 5 F IR % P.
cichorii BB —1EZH|F¥ SfL1 / SFR2"” # & i va
JRIRE » Hseu 55 WFSEFRERETEN P. cichorii HHE—T%
A5 F#1 STL1 / SfR2 » 4%t NCBI F: KL #11% »
5% A B HoA LA R ARAT AR 2 DNA R IR 57
15% 2 EXTS » [AIIRHIFE Le FEAER B ARRY DNA B
W ERE R P. cichorii W) DNA XK E &3&ET
PCR » {2 %5 | T EHEEHIEAR P cichorii TRMRE EE
—% > BAIERER P. syringe BRIRRIASEAATA THEAGR
O ARHFFERI L E| T ¥ 1T PCR - BE/RATAE I i
ELE M AITE 379 bp Je A8 1k 2 DNA f5eit (&
) o [al Rt R A (32 P syringe “N[E] WO IR B
(pathovars) EEIRAN pv. lachrymans (SHI\APERE) ~ pv.
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phaseolicola (2 THEESTRE) ~ pv. pisi (B8 THEEG  HRAZR GO ZEIERBE > 10 A 72 54 B2 R
&) ~ pv. syringae (38 T T ALBERHIE) ~ pv. tabaci (755 P. cichorii +BRREV)EAEEEE K& hIntEL > 5
DEEHRE) S pv. tomato (FEHHEEBERE) 55 6 f# P ERER SN BT R {EE SRR e 18 IR R s
syringe U R IE LLER PR GRTY AR » BRILEAE RS EMEESEIEN » fEAEH P cichorii 5|22
HRANE P. syringe WHYIRIRE © #76r PR IRAIRE ~ 4 S EHIE TR T 2 i KAl #% o

FRAAL I - Biolog FAHEHE ~ POR 75| THHE Su S LI FesfHH P. cichorii L A R
165 1DNA FEFILLBHIRS RATBET M BEE 2R 30-35°C » BERRASHAS ELRIBR(E 72 hriRHELASIRESE B
7 P, cichorii - R > (R R SERR A P LATE

P. cichorii ¢ Swingle 1925 R E™ LIl EIREE NIWRETASIERE " > P. cichorii 518/ Bl
% o PEEB BTSN £ o B ERSOEESEC PEZE S - HmEGER R BR S BRI
PO HEESY S R o DR ERYI ALY e o HRE RORRRS A R SR IR o RERR t R &
RZEZED ORI & MEVEYUI/NE® » SE%E ST - [RTE B R AR R o A 22K TS &
B % AL I S BE A B Y S PRz T L) i e R T SRR B 2 PR (R ) 0 3%
o[BG FR B 45 S B TREAEY) o SRR R AR RE BUEEART 21 FETE S B SEE R P cichorii Pt
#4 ~ BEBF ~ bacterial rot ~ midrib rot ~ varnish spot ¢ A > Hrp DU IR (REEREED) ~ #7838 (PFEEREE) -
bacterial stem rot % o fEGE HATCAIME P. cichorii &  FEEE ~ K0 (B EED) ~ SRR SE ~ BT 3E ~ &L
Y Z REPVE A8 M H 27 > Hym BUSMEs 235 6~ RL22 RLEBE R BEm ) DU E #183 ~ HV-075
BN BRI BB RS BE - (BEAES B RE5IEEE F A - RERR A BROEERFEEE) 5 12 iR
JRE 2ROk o B STRREE P cichorii TErsE_FS&ER 2 oo S EL VR > HEAREE RN AN SR T > BEURAPAS
JiRTEH bacterial rot ® ' @ SERL M EEE R TEM 0 SRR K~ B AL TE 2 B s T P cichorii BEAHT
(bacterial stem rot) " : 5 L HER B R (0 (G IR B P Tt L AR EE ~ 1REIEE - HV-076 My A ~ 2L~ K
JeJEZ BT > midrib rot” @ (EEEHIAAAFEEORISERE PRk ~ KBE A RIARE 3 5% kIEEE) O ~ B0
R BE > L 3 A IAE =R @ AH A8od mlrh BN (FEEK fE D) 55 9 ML A B R ANE B B et —
LUK BERES VS (varnish spot) " @ {EREMALGEACECERE R A EHWRFEEILT  8ERE B P. cichorii f&75 i BRI

M 1T 2 3 4 5 6 7 8 910 11 12 13 14 15 16

500 bp
E— <L9bp

& ~ FEF PCR $ifily LL5| % SfL1 / STR2 $E7E &= il HEEEER 1 - M » 100 bp DNA marker ; 1 » negative
control 5 2 » Pseudomonas cichorii (JTZ53EHFRE) 5 3 » P. syringae pv. lachrymans (BN EBEHRE) 5 4 » P. syringae
pv. phaseolicola (ZETBLENRE) 5 5 ° P. syringae pv. pisi (WS HEEHHEE) 3 6 » P. syringae pv. syringae (38 T T LB
HHEETESEBERE » P cichorii) 3 10~16 » Pc 1~7 ({5 E AN MEEIERE » P cichorii) °

Fig. 2. Identification of Pseudomonas cichorii from lettuce by PCR with primer pair SfLL1 / SfR2. Lane M, 100 bp DNA
marker; lane 1, negative control; lane 2, P. cichorii; lane 3, P. syringae pv. lachrymans ; lane 4, P. syringae pv.
phaseolicola; lane 5, P. syringae pv. pisi; lane 6, P. syringae pv. syringae; lane 7, P. syrinaeg pv. tabaci; lane 8, P. syringae
pv. tomato; lane 9, Sf 010 (bacterial leaf spot of sunflower, P. cichorii); lanes 10~16, Pc 1~7 (bacterial midrib rot of
lettuce, P. cichorii).
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ABSTRACT

Hseu, S. H.', Lai, W. C.", and Lin, C. Y.** 2009. Identification of the causal agent of lettuce bacterial
midrib rot and resistance screening of lettuce cultivars. Plant Pathol. Bull. 18 : 101-110. (' Plant
Pathology Division, Taiwan Agricultural Research Institute, Council of Agriculture, *Health Science
College, Asia University, Wufeng, Taichung, Taiwan, ROC, ’Corresponding author, E-mail:
yihlin@asia.edu.tw)

An unknown bacterial disease was first found in lettuce cultivation areas of Changhua during
summer of 2007 and 2008. Symptoms mainly occurred in the midrib of leaves and started with
greenish, brown or black spots and later coalesced and developed leaf rot symptoms. Under humid
condition, symptoms development could be rapid, often in less than 24 hours, and always occured on
nearly mature plants before harvest. The causal agent was identified as Pseudomonas cichorii based
on physiological and chemical tests, Biolog GN MicroPlate Identification System, 16S rDNA
sequence analysis, and pathogenicity tests. The pathogen was further confirmed by PCR with SfL.1 /
SfR2 specific primers to Pseudomonas cichorii. This is the first report of the disease occurred on
lettuce in Taiwan. In a disease resistance screening of the twenty one local lettuce cultivars, the result
showed that all tested cultivars were sensitive to the disease but the romaine and stem lettuce showed

moderate degree of resistance.

Key words : lettuce, bacterial midrib rot, Pseudomonas cichorii, variety resistance



