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5] % (Chrysanthemum coronarium) > |&
VAR gBEAEY) - [RARI S
F > AEBON R AZ RE B = Ry B i
Yo SIATBIZ B ERBEANEENLE

BRI - HE REREGE TR,
MWL RRE: > EERMER 20°C Z26HY2

AR (ERETEEUELTRE 45 ~ 50d > @R
ELR Ry B N A RIZ K S B BCRA Y B B
7o IRIBEEZHEESET - 28 S RE
[HIFE A =2 800 BR/ANEH » FERFE N EM A
T ARTRIRES A EE B 10 AR
R4 HRBAER - A28 o=
R E  EREZE R (Fusarium wilt) ~ 4HE
M#R e (bacterial soft rot) ~ Eif%5 (Sclero-
tinia rot) ~ BEFLJH (Cercospora leaf blight)
SRIEYE (Anthracnose) ~ FREI4R 5% (Root-knot
nematode disease) * [ #%%5 (White blister)
7% & 9 (downy mildew) - % 35 ik 40 i &
(TuMV) & o ARHFFEE B L 2011 1R
TR M R T BE RV BE R S EE K R 1)
B BR KR RBE RS » 0 B & i & R Y
THRARGEE - BREHS T#Ew,
TSR SRR A R S - RN
RS ZWE - RIBUBERE > %8
YRR EZ EREN 2REH &
955 5L 23 Wl By Pseudomonas solanacearum”
( EE5F 44 By Ralstonia solanacearum) ~ Pseudo-
monas syringae®>” ~ Pseudomonas cichorii'” J%
Erwinia chrysanthemi®® ( &, 5 44 B Dickeya
Spp) 5§ ALy B R SR

RERE > EERE 5 EARAREA ~ AR
BRI R oy JEATL - AT 2 BRI ER A -
DIt RITG62% -

FORIEL ) 4
— ~ RPRIKIE

Y SE PRI PE SR SRR SRR & HY 5 {8 PR
T3 HH 6 PR R T 7 R R - BA 70% (RS #E 1T
RIEHTER > UIHUEE R EKEGIR R e (a3
B R IR AH A TR K U - AR R IR
o B B R RS SR Y B s R A (Nutri-
ent Agar, NA, Difco Laboratories, Sparks, MD,
USA) Pl b > a0 Mg 1 ~ 2 d > HREL
ABEE - BPED - FEESFEIVE —EE
FEIGRN NA P E s - B8 3 & > A
RERTAILL Ce dmsf - HIELS 54 Bk -

= A E AR A

2011 £F 2 JJ S T 1 7 88t L 288 L 5 {1
1] 5 R R AT H & - SR AR By
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= RO

W BEFT S Z 54 (87 IR E PRI Bl &
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tabacum) BER N > BNER 24 h {26
Bl IE -

VY ~ SRR PERNE

PR oA B P (0 FH B9 B R R i ok
By TRERER - N T AT E
EE T BRI AR L B T
PL 1% WESIEFE T8 3 20 min ~ JR/KHE 2
R FFE TR E KRBT -
FEARE4Y 10 om B TRAER RS - 0 HIl3EHL
Ccl3 ~ Cc22 ~ Cc24 ~ Cc30 ~ Cc37 [ Cc39 &
6 (B R A T R EHIE - B 10° cfu/mL
Z B R > DUE TR T =00 B BERE R T
EIEERAEE > BRRE P AIHEE (mist
chamber) #E7T{RIR > GBI 2R £y 15 ~
27°C > BRI SR BB - BIEH#
Tl 1% PR 9o T v AHL A O B LR TR BT > AT &
P EUEAN -

FIR i =Rl Gk agaa ks et ol
TE

RS NA SEAREEE 1 d 2 tsE
Bk TIAZDEFIRER K 5 s 1% » BREQTELR Y
s A _E o DA 0.5% BER&ShbE > W95 ik
AR formvar SRR S4E0EHL » 7 LUK
RN HZZEBR7K ST > BR JEM-1010 (Jeol Korea
Ltd., Seoul, Korea) 2% = 8 ¥\ B 2241
ARG SR o BEHUATA 6 B ERIE Ry fikat
PR - o RIEEER NA PR EER - (K8
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F YRR A S tE m Ak - T E
[CZ4f (Gram staining) ~ King’s B g AL 19
e Z (fluorescent pigment) FZEL ~ £
X (levan production) JHIE ~ f5 & B — /K
fi#fif§ (arginine dihydrolase production) J7E -
¥ 1% 32 [ i§ (nitrate reductase) | %€ - E#
BEUE M (potato soft rot) Kzt FAEEH
Jf& (tobacco hypersensitivity) ; £l F I
BIEREME (sucrose) ~ EAZ5HE (L-rhamnose)
VEEEKE (trehalose) ~ HE2IE (manitol) ~ FHEE
fit (geraniol) ~ 7% FA [ (benzoate) ~ 4 4 —
H# (cellobiose) ~ [11FLHERE (sorbitol) ~ JH A%
(tartrate) Jz[a[$i1{5# (D-arabinose) ZEfELH o
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DAmi Al 6 {i Bk 1F Ry BEE Bk - 70 Al
EEEGE R BUG Agar FE A4 16 ~
24 h » EEELT BUG Agar 52K - K4
7% 1A GN Inoculation Fluid (0.4% NaCl,
0.03% pluronic F-68, 0.01% gellan gum) >
JHELEE 2 52% T (turbidity) » 43 A1HY 150 ul
A #0FRNA Biolog GN2 SZJlE#E (Biolog
Inc., Hayward, CA) 1 - B A 28°C NEG & 4
~ 24 h % DRGNS - #3757 Biolog i
JE Z 42 GN2 B (Biolog 6.1 hft ) #£1T
LIRS - e B - & -

£ ~ PCR faiHl#E %
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tomato ~ P. syringae pv. tabaci [ P. syringae pv.
phaseolicola 55 [y ¥ HA B & (% HA B Pk DNA
FH B 17 B SRR Y B B A I T IE =
fRft) o REE B R 2 BIRE 10° cfu/mL
R > i FHAH AR BLATAE AR N AS DNA 4i{bat
7 & (GeneMark, Taichung, Taiwan) Z=HY AL
#2 DNA - F 25 H 2 ul {F Jy DNA iz - AR
{5 P syringae pv. antirrhini 117 16S-23S inter-
genic transcribed spacer (ITS) 71 ® » &t
5] T ¥ Pse-1TS-F (5 -agaagcagcttttgctttge-3°)
2 Pse-ITS-R (5’-ccgaaagtttgcatttcaca-3’) %
17 PCR 3t DA E i A B Pk - PCR S 4R
AGTE Ry 20 ul - HiEl s 1 (R ESRENR (10
mM Tris-HCI, pH 9.0, 50 mM KCI, 0.01% gela-
tin, 1.5 mM MgCl,, 0.1% Triton X-100) ~ 250
uM #J dNTPs ~ 0.5 uM HJ5[F- ~ 0.8 Units fY
ProTaq"™ DNA Polymerase (Protech Technol-
ogy Enterprise Co., Ltd., Taipei, Taiwan) 5z 20
ng & [K #& DNA - PCR 34 i {5& {4 4 DL 94°C
S FE 5 min > 2 & #17T 94°C 1 min ~ 58°C 1
min ~ 72°C 1 min > 3% 35 {E{i§3H > fi%F#E
7 72°C 10 min = ¥4 E 1% 2 ZE Y1 LA 1% aga-
rose (1 £ TAE buffer) 22 8 k3 H7T (100 V) »

324 100 bp DNA ladder H3 RTU (GeneDireX
Inc., 5348 Vegas Dr. Las Vegas City, Nevada
89108, USA) {F R X BL PRk - Hef& LURAL
etz - WIAHECEH -

J\ ~ 16S-23S ITS EfF

7 HY Cc24 ~ Cc30 K Cc39 4% PCR 7 JE
FiT{S 16S-23S ITS 751 7 ER & &bz - DA

55 E A pOSI-T PCR Cloning kit (GeneMark,
Taichung, Taiwan) ZR#E{ T DNA F E 7 825 -
THHEEAREVE RS - WHETT PCR K FRHEE
RUIEIMEREIE A Btk - B R Bk =
RPN EI L E BE A€ (Applied Bio-
systems 3730x] DNA Analyzer, Thermo Fisher
Scientific Inc., USA) #1T E 7 » B € FF At
132 168-23S ITS F¢ 5] 1% Z NCBI (National
Center for Biotechnology Information » 3%
B % A W RHEZOR L ) B9 BLAST (Basic
Local Alignment Search Tool) #77fF%I|ELES -

Ju~ SRR R E

IHFEIEY 16S-238 ITS [51IE3 17 fel 6 5%
> GenBank ( Z: R [fE ) 2 P syringae 7 [E] 4
FRL (=) PP TR - AE SRS
EHRIEAIETE ¢ P syringae pv. maculicola ~
P syringae pv. morsprunorum ~ P. syringae pv.
lachrymans ~ P. syringae pv. tomato ~ P. syringae
pv. passiflorae ~ P. syringae pv. actinidiae ~ P.
syringae pv. antirrhini ~ P. syringae pv. delphi-
nii ~ P. syringae pv. coronafaciens ~ P. syringae
pv. porri ~ P. syringae pv. garcae ~ P. syringae pv.
syringae ~ P. syringae pv. tagetis ~ P. syringae pv.
helianthi ~ P. syringae pv. aptata ~ P. syringae pv.
pisi 2 P. syringae pv. tabaci'"” > Fft 5 F¢ 51 BA
BioEdit 7.0.9.0 ki (Ibis Biosciences, Carlsbad,
CA, USA) B Clustal W™ » #ETT 275 ILLS
A EEFEGE— M FP311% - FFLL DNA 751
SrHTER S Molecular Evolution Genetic Analysis
(MEGA) version 4.0°” & F Kimura 2-param-
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Table 1. The 16S-23S ITS sequence alignment for strains of Pseudomonas syringae and other

pathovar types obtained from Chrysanthemum coronarium

Strain Number GenBank accession number Genomospecies"
Pseudomonas syringae Cc39 KU884652 G3
Cc24 KU884653 G3
Cc30 KU884654 G3
pv. antirrhini ICMP 4303 AY342166 G3
pv. aptata ICMP 4387 AY342167 Gl
pv. pisi PP105 AY850197 Gl
pv. tabaci ICMP 2835 AY342183 G2
pv. tagetis ICMP 4091 AY342202 G7
pv. helianthi ICMP 4531 AY342173 G7
pv. syringae NRRL B-1631 AY342181 Gl
pV. coronafaciens ICMP 3113 AY342169 G4
pv. porri BD 450 AY 644714 G4
pv. garcae ICMP 4323 AY342171 G4
pv. delphinii ICMP 529 AY342170 G3
pv. lachrymans LMG 5070 IN624860 G3
pv. actinidiae ICMP 9617 AY342165 G3
pv. maculicola 10 AY342174 G3
pV. morsprunorum LMG5075 EU009174 G3
pv. passiflorae NZ187 GU808449 G3
pv. tomato DC3000 AY342209 G3

! Genomespecies grouping was referenced from Gardan et al. (1999

eter 15, - G E R P41 B PR - 0
DI E4E % (neighbor-joining method)® 75
LG BUE G R AR - DL 1,000 OB HUEE
~ bootstrap replications B DUi& g 4 (465
FRE S S BRI (ERE 7 ELiR S AR EHTR
JR A B R RS -

)(11)

+ > BERIRKZ

Pl

DIBARHESUET NA A E R FHE
HEAAHE 2 B2 M - BEHUATAL 6 (EEHRIE
FyBEEE I - BRI % 5y 10° cfu/mL 2
B - DAEFE T SR BIRES A E R NA S
B EA b Al SRR R N [E R
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% > 4YBIEL 0.1 mL R A OBAR (AR 12
mm) b ZREEIE 3 (67 [ s
AN - S ERR T 3 B O
ASEBEK 2 JEARE B $IA4H > 7F 30°C THs
#2d 1% o HIRIEIREAN - IR 2
A R I BRI RIS P T (s
R A R B ARIRR - R 9 TR SRR
AN > itk ZEEER] ¢ JEVUEBEIE (Strepto-

TN

5] ) ~ g2 (Streptomycin, 12.5% SL » K5
INE )~ 2R Z (Thiophanate methyl +
Streptomycin, 68.8% WP » E#&H/\E] ) ~ 25
fliZ (Kasugamycin, 2.0% S > tHHA{ET) 0 &
el A SE | - % {L 8 (Copper hydroxide,
53.8% WP > fLH/0H]) ~ = TChi B (Tribasic
copper sulfate, 27.12% SC » HE(ET/AE] )
e EER ¢ 55 (Kasugamycin + Cop-
per oxychloride, 81.3% WP » tfAAfLT ) ~ §F
$% 753 (Mancozeb, 80.0% WP » KR T /4
H) ) 5 HABHEERLE L AR (Oxolinic acid,
20% WP » ERALERAE] ) » S EERINEUR
FEAFR R

i e
— RN E < A

2010 J% 2011 AL ZRHART F 2P
BB RMBEGEM - N HIREN A EE
TR S A PR R MR T (L BEAY TE R B B
GV TR KR AR BT R - RBTE R &
AT R RGBT (B—) > BREHEE
B THEEE O FEAEET B¥EEP

mycin + Tetracycline, 10.0% SP > &

1] e AEL AR PR Mg B 2 B T 0 o B B
B AR EE A EEREHE > &R
BUR 5 IR S H AR R By 14.1%
23.7% ~ 34.3% ~ 38.5% K7 41.9% » V349 % 4
B 30.5% °

T R S B SR MR

73 B E TE S R TR R Y 54 (B ERR > 12
PEN S G EA B E - EEH T 6
{E AR ETT R R MR - E AR P
%%y 3 d > FIHARTEG BEE R BB KR
AR/INBERS - B R - UK
B e EREEAFRAUSE - B R %
ZIREUHE > PERERE S TE PR IR 2 Bl LA [F]

=~ e REER S ke AR AR AL E

73 ke T A R R R B TR ER PR MR B
Bt - 7Y NA PR EA L B tE&
TR BEPE% - BET KB BEh ROy
£ 365 nm RIMSUH B A E LR > WEE
SREHE - HIE 41°C A4 R > FEAHEE
IKIER - NN EEE KR ZR - A
BIFHEE - E B ZHS N B EUEEE
71 INEFIAENEFEME N ERZEERIRE
R A E  IRFTFMRER - HEE
R FIJFH mannitol - sucrose ~ m-tartrate ~ L-
tartrate 7 sorbitol » {H RN FE /| F D-arabinose »

/

T

benzoate ~ cellobiose ~ geraniol ~ trehalose f7
L-rhamnose : (fGUEMRELE E AR 2 (B
Rl /& (Pseudomonas) 2 TEAHE P syringae J
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Table 2. Sensitivity of Pseudomonas syringae strains obtained from Chrysanthemum coronarium to
different agrochemicals

Chemicals Concentration (ppm) Inhibition zone (cm)"
Streptomycin 100 0.99 £0.01 c
Tetracycline (10% SP) 200 1.20+0.01 b
400 1.30+0.01 a
Kasugamycin (2% S) 100 0
200 0
400 0
Oxolinic acid (20% WP) 100 0.94+0.04b
200 1.06 +£0.03 a
400 1.12+0.03 a
Kasugamycin 500 0.27+0.06b
Copper oxychloride (81.3% WP) 750 041+0.14b
1,000 0.60+0.14a
Thiophanate methyl 500 1.40 £0.01 ¢
Streptomycin (66.8% WP) 750 1.50+£0.05b
1,000 1.61£0.02a
Mancozeb (80% WP) 1,000 0
1,500 0
2,000 0
Copper hydroxide (53.8% WP) 1,000 0.69+£0.29b
1,500 1.07£0.06 a
2,000 1.20+£0.06 a
Streptomycin (12.5% SL) 100 1.20+£0.02 ¢
200 1.28+0.02b
400 1.40+001 a
Tribasic copper 250 0
Sulfate (27.12% SC) 500 0
750 0
CK 0

" Mean + standard error. Means that are in the same column and are followed by the same letter are not significantly
different at the 5% level according to the LSD test.
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Fig. 1. (A) Symptoms of bacterial leaf spot on Chrysanthemum coronarium field specimens (red
arrows). (B) A close-up image showing irregular brown spots on the abaxial surface of a

leaf.

P. cichorii Z A B ABRFIEHETTELEE > &52R
BURHEEABEREL P syringae 094 R AR (BRI
AT (R=) -

P4 ~ Biolog & AR HIEA

LSRR 57 A L Biolog Identification Sys-
tem 7 GN2 &8} 5 (Biolog 6.1 il ) #ETTEEHS
HIGH - H5& 24 h HVAESR > SEPREL P syringae
pv. antirrhini fz BT » HADUEAR 731 B
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71~ PCR KaiH|#EE

R #% GenBank |- fff & §% P. syringae pv.

antirrhini 1 16S-23S ITS ¢ 1] 2% 5f 5] + %
(Pse-ITS-F/R) » JEFI L 5[+ % #ETT PCR f&
M o R R SCE IRERR P syringae pv.
syringae ~ P. syringae pv. tomato ~ P. syringae
pv. tabaci ;. P. syringae pv. phaseolicola 55 %15
» B A EEZE4Y 420 bp AU\ DNA 5 B R
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PSR Sy P syringae -

7N~ 16S-23S ITS EFF BB %

ik
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5 B PR 48 PCR BEIE AT 15 2 B 28
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Table 3. Physiological and biochemical characteristics of Psedomonas syringae strains obtained

from Chrysanthemum coronarium

Characteristic Tested strain P. syriangae” P. cichorii”
KOH test G() G(-) G(-)
Fluorescent pigment on KB + + +
Flagellar number >1 >1 >1
Tobacco HR + + +
Growth at 41° C — _ _
Potato rot — - _
Levan + + _
Arginine dihydrolase - - -
Utilization of:
Manitol + + +
Geraniol - — _
Benzoate — — _
Cellobiose — — _
Sorbitol + + _
Trehalose - — _
Sucrose + + _
m-Tartrate + \Y +
D-Tartrate + \% -

D-Arabinose -

L-Rhamnose -

Y Identified according to laboratory guides for the identification of plant pathogenic bacteria by Braun-Kiewnick

and Sands (2001)” and Schaad (1988)®".
% 4 positive reaction; —: negative reaction.

(GenBank accession number: KU884652-
KU884654) - 1lfi & FT 15 F7 71 ¥ BLAST 4
VEHETT P ALY > GERBUR S E IR B 8
P. syringae pv. antirrhini (GenBank accession
number AY342166) 7 F¢ %5 A [E] & 7E 99% -
F k2 16S-23S ITS (Y 751 1 EE Ky 418 ~

429 bp » REEL Sy 12 bp - HE— D HHEF
FIELBIEER - il 5 1= AR R L P
syringae pv. antirrhini ~ P. syringae pv. toma-
to ~ P. syringae pv. maculicola [ P. syringae pv.
lachrymans 2 165-23S ITS % £ [ > 51 AH (L

JEHTEE 99.5 ~ 100% ° 1 b Fr- 51 LAS S A 45
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6 7 8 910 M N

B« BA5| 7 ITS-F/R & F PCR $& 7E Pseudomonas syringae i 3 7k [B] 5% ° M £ 100 bp
DNA ladder 5 1 ~ 6 {72 Bt B # © 9 Bl & * Cc13 ~ Cc30 » Cc37 » Cc22 ~ Cc24
Cc39; 7~ 10T/ IEHEBAE » 2AlA P syringae pv. syringae ~ P. syringae pv. tabaci ~ P.
syringae pv. tomato ~ P. syringae pv. phaseolicola ; N FEBE T /KH B84 -

Fig. 2. Amplification of 16S-23S intergenic transcribed spacer (ITS) fragments from DNA that
was purified using PCR with the ITS-F/R primer pair. M: 100 bp DNA ladder; Lanes 1 ~ 6:
Cc13, Cc30, Cc37, Cc22, Cc24, Cc39; Lanes 7 ~ 10: P. syringae pv. syringae, P. syringae pv.
tabaci, P. syringae pv. tomato, P. syringae pv. Phaseolicola; N: ddH,0.
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B4 B -
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FIRERTRZ M - SEREBURER T 3m i
FE8E 508 R = T B 3 TR SRR M E
PR A RAEANHISCR S - Hobhk 6 T8 65 o
TURRMEER - MR - ZORERER - fE1E

$ ~ 52 W ) R BUZ MR B S SE 7Y 3 TR it
TREEIIREAINHI A R - BERILL % CriE
R ZAMFIBR A > HRIRFr Ry R
HUUREER - BURMEL - {8106~ 25
3 > 5o [E] —EER 2 A R RO A
BEARZEE > NS REME - #BEER
VR (=) -

2 i
T8 R B A B A BRI » 2010
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Ccc24
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76.1

P. syringae pv. antirrhini 4303

CC30

P. syringae pv. morsprunorum 5075

P.syringae pv. passiflorae NZ187

P. syringae pv. actinidiae 9617

P. syringae pv. tomato DC3000
-

P. syringae pv. delphinii 529
P. syringae pv. porri 450

P. syringae pv. coronafaciens 3113 G4

P. syringae pv. garcae 4323

J Y

P. syringae pv. syringae B-1631

— P. syringae pv. tagetis 4091

.

P. syringae pv. helianthi 4531

}07

P. syringae pv. aptata 4387

}G1

P. syringae pv. pisi PP105

B = SR M IEDR R B AR
A AR E R R D TR A
7R 70 B bootstrap {8 ©

P. syringae pv. tabaci 2835

} G2

H fthh Pseudomonas syringae SRR B2 16S-23S 1TS 751
?iiﬂzfﬁﬁ » R LB F AR bootstrap B © BERZETRS

Fig. 3. A neighbour-joining tree illustrating the relationships between the Chrysanthemum
coronarium bacterial leaf spot pathogen and Pseudomonas syringae pathovars based on
16S-23S ITS gene sequences. Probabilities of bootstrap analyses (in percentages) of 1,000
resamplings which are greater than 70% are shown above the internal branches.
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BB T B H T E SRR
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BFZER EMRRATE SRR 5 {8 P FH & 3 2
FREIE RS B3 AR 30% > PR

AR T TR IR B R BRI YAl
B B PR PR R BR T A AR v R 7
FH Fe PP AEL AR P f80HE (L > 3 ] P PR AR AR
BRI FERIFE - SR E RIER]
TR LI = Ry TS L -

53 Bl T A M S B T AR A
EH AR - Biolog BT E ARSI ITI
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16S-23S ITS 5 B eV fR P4 58 - FF BRI iR
EERE Y P syringae ° P. syringae XIE By | &
REMEE > AT T HEEE  TeESHE
BIEEY) RFCERY) > (EEB T A S EE
VIR WA s B 5 KRE &
i~ S FREL AR - ANER - EEE) - BRER
Bk @ RELO % ESNEEEES - mH
Zh o~ BRI - M BEE - B {0
PEFE - TP RE - AR RE Y
fEELH Y HARE GES X @E LR
JEVERZE B P osyringae FEIR 5 4T B 15 Bt
YA 57 MR 1 o LB R EE
J7> 1998 A 85 B 5 [REAS WK A B 1 BE B 0S
B EGE P E G E R - SRR
KRR KBS HIRRE R A AL E
Joar FanE R 2 45 R BRURZR
B EL P syringae 2 FAMP R B PR B A TR
KIVERE MBI P syringae BIHTHIR
> i 5 %4 Ky P syringae pv. averrhoi®™® ; 5
> 2014 FEIE VIV b fey S AT i R - B
AR E HARF R O A E TR E 2
JRIREE P syringae » MERZ I IR B 2 95 R 24T
125 L HE DA E A RERERY -

Gardan 4525 "V % DL DNA J 5257
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Bacterial Leaf Spots on Chrysanthemum coronarium
Caused by Pseudomonas syringae

Che-Ming Chang', Chiou-Chu Su'*

Abstract

Chang, C. M., and Su, C. C. 2016. Bacterial leaf spots on Chrysanthemum coronarium caused by
Pseudomonas syringae. Taiwan Pestic. Sci. 1: 127-142.

In February 2011, Chrysanthemum coronarium leaves with necrotic spot symptoms
were collected from Xiluo Township, Yunlin County in Taiwan. Symptoms began as small
water soaked lesions on the leaf and gradually expanded to become irregular brown spots.
A G(-) bacterial pathogen was isolated from infected leaf tissue. This pathogen was a rod
shaped bacteria that possessed many polar flagella. It was able to induce hypersensitive
reactions in tobacco, produce levan, and utilize sucrose and sorbitol as carbon sources. Using
physiological and biochemical analyses, Biolog identification, PCR analysis, and 16S-23S ITS
rDNA sequence analysis, we identified the pathogen as Pseudomonas syringae. Pathogenicity
was verified by Koch’s postulates. The 165-23S ITS rDNA sequences of the tested strains were
99.5 ~ 100% identical to the ITS sequences of P. syringae pv. antirrhini, P. syringae pv. tomato,
P. syringae pv. maculicola, and P. syringae pv. lachrymans. We constructed a phylogenetic tree
using the neighbor joining method and determined that the tested strains were clustered with
genomospecies 3 classified by Gardan. We then investigated the ability of 9 agrochemicals to
control this pathogen by disc diffusion assays, and found that Streptomycin + Tetracycline,
Streptomycin, Thiophanate methyl + Streptomycin, Kasugamycin, Copper hydroxid, and

Oxolinic acid had inhibitory activities against the pathogen.

Key words: Pseudomonas syringae, bacterial leaf spot, Chrysanthemum coronarium.
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