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Identification of the pathogen of pumpkin bacterial leaf blight disease in Guang-
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Agricultural Sciences,Guangzhou 510640, China;® Guangdong Provincial Key Laboratory of High Technology for Plant Protec-
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Abstract: A leaf blight disease on pumpkin( Cucurbita moschata) occurred in Leizhou, Guangdong. The water-
soaked lesions appeared at the edge of the leaves of infected-pumpkins, and gradually formed large lesions. The
nearly-circular water-soaked lesions also appeared on leaves with yellow haloes. The petioles and stolons were al-
so infected by the pathogen and exhibited water-soaked rot. A bacterium was isolated from the diseased spots.
The colonies on KB medium were elliptical, milky white, translucent with uneven edges, and produced fluores-
cence under ultraviolet light. Pathogenicity test showed that the bacterium could infect 6 varieties of pumpkin and
cause leaf blight symptoms being similar to those in the fields. The physiological and biochemical analysis
showed that characteristics of the bacterium were in accordance with Pseudomonas syringae pv. syringae. PCR
amplification with Pseudomonas specific primers Ps-for/Ps-rev and P. syringae pv. syringae specific primers
Group III-F/Group III-R produced the expected 1018 bp and 750 bp fragments, respectively. An expected 750 bp
product encoding the syringomycin was amplified from the isolates of the bacterium with P. syringae pv. syrin-

gae syrB gene specific primers B1/B2. Both of the phylogenetic analyses based on the 16S rDNA and gyrB gene
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sequences showed that the bacterium isolates were very nearly related to the P. syringae pv. syringae isolate
HS191 (CP006256) and they clustered in one branch. By artificial inoculation, the bacterium could also infect

zucchini, loofah, eggplant, tomato, common bean and hyacinth bean. These results reveal that the pathogen of

bacterial leaf blight disease on C. moschata in Guangdong is P. syringae pv. syringae. This is the first report of

P. syringae pv. syringae causing bacterial leaf blight on pumpkin in China.
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mAﬂhﬁ# TR AN R IR 2 R — 2D T
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DNA Fl gyrB ST HNRFE LB .
1.4.2 %5315 4 PCR #&m W Pseudomonas
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Group IB-F/Group IB-R. Group II-F/Group II-R,
Group II-F/Group III-R #1 Group IV-F/Group IV-
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Table 1 The primers used in this study
Primer Target gene Primer sequence (5'-3") Tm/C Expected size/ bp  Reference
27f AGAGTTTGATCCTGGCTCAG
16S rDNA 48 1 400 [12]
1541r AAGGAGGTGATCCAGCCGCA
GYR-1 CAYGCNGGNGGNAARTTYGA
gyrB 48 1 200 [13]
GYR-IR CCRTCNACRTCNGCRTCNGT
Ps-for GGTCGAGAGGATGATCAGT
16S rDNA 48 1018 [14]
Ps-rev TTAGCTCCACCTCGCGGC
Group IA-F CAGCTTGCCCAGGAGCTGA
67 880 [15]
Group IA-R ATGTTGACCAGCAGCAAGGC
Group IB-F TTGGCTCAAGAGTTGACCCG
60 850 [15]
Group IB-R GCGCGTTGACCAGCAAGTTG
Group II-F GCTGTGATCGATCAGCTGGT
hrpZ 60 1 000 [15]
Group II-R TCAGGCCACAGCCTGGTTAG
Group III-F AGCTGGCCGAGGAACTGATG
60 750 [15]
Group III-R AACTGGTCAAGATCCTGAGC
Group IV-F ATGCTCGCAAAATCGATGGC
62 780 [15]
Group IV-R TGACTGGCCGTATTGCCATT
B1 CTTTCCGTGGTCTTGATGAGG
syrB 60 750 [16]
B2 TCGATTTTGCCGTGATGAGTC
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Fig. 1

The symptom of the diseased pumpkin plants and the morphological

characteristics of the bacterium on medium plates
A ;. The diseased pumpkin( Variety ; Huangjin No. 2)in the fields;B ;Inoculated pumpkin( Variety : Huangjin No. 2)at 7 dpi;

C:Bacterial colonies on KB medium at 28C ,24 h;D:Fluorescence of the colonies on KB medium under UV light.

2 #ZER5HH
2.1 RIRERITSEFFE

AT (B9 R 4 5 380 R 7 TR A8 — SR A TR
2L alifbA5 3 20 DR, g5 LZ-1~LZ-20,
fE KB Bige it b, Wis i RDE , 2l @, R iE i, i
%525, hshtE, B, th e R U, S84 T R
SR AP RO (] 1-C D)

22 REEHFRENELSR

VEH LZ-5.LZ-8 Fl LZ-15 A 2 B bk #E 17
ORI R A A A5 R R, 3 AN
PRIE AT 5 | 0 B 7 A e B Sy, R P S 5 | R
P2 ERERP TR 3 TR AT B RN AE 6 T F
JICER A I R b 359 R i AR, DA 2% 4
AEMR AR, MG 6~10 d(dpi) , FEFETF
URFRBUEE R, i R b 32 AR TR £ A [ B
5 BREATI HU1 R A 208 K /IS B B s /N o5, Bt I S T K
SRR B E K 35 B, o5 B ] LA B AR 0 B
B MG IF 6 IV FIR KR ARG BE , e J5 4
JEmEA My (K 1-B & 2-A) o AEERD A i
RO EE 143 B B A A AR S R TR 3 T B
WA FRIE—EL,

2.3 tEMEMHBRENELSR
E PN = LA R S I ok L e

Qevuiirs 2z Bl kT e AR (R 2 1A
2) AHARGETH N E  BOR &R TR
FIE 00 UL TR R e ) B LS B A
L,

2.4 JREEEEELEY

R IR 2 R, AR A A g 2
WRW LZ-5 LZ-8 il LZ-15 X 3 I H bk M —
ORI A1 CTAK, B st it v
(5%) , AT {E TTC g4k FAEK, AL | i iR ik
Ji AE R AUK i VE A3 7K fifk S 32124 B P, OF
ST 2R Ry BE P, R R A 2 L L R RO AR
U5 RBERII LT 4 R — 0% \D-1N A R | D1 350 |
FUME 22 200, ReE W R AL, K gL R R b
&S REE S B, w1 ] D-H 85 B | LB 5
B AR EERERE L-FLRR , A RE A FHAZ BRI | L-T A1 IR
th DL-i= 22 ZRAE i . X SRR 5 X T &
R T 7 20K A8 F ( Pseudomonas syringae pv.
syringae) iRk Pss1 BUHEAE" "7 — 20 (B 1% IR
e n] LA L-B @R A L-H 2R, 5% B E iR P.
syringae pv. syringae Pss1 FFEAR[E (£ 3)

25 HFHUELTEER

251 TAB PR DA LI HT G LER
FIH Pseudomonas J& %5 5514 Ps-for/Ps-rev Xf

itk LZ-5 LZ-8,LZ-15 FI%} Bk Pss1 Y DNA

#EFT PCR 47314 38988t B R BER/ A1 018 bp

o



24 PRI, A5 <) AR B IV T 1 P A g S g D 4 163

B =4 (€l 3-A) , Group IA-F/Group IA-R ,Group
IB-F/Group IB-R. Group II-E/Group II-R ., Group
III-F/Group III-R FI Group IV-F/Group IV-R 4§ 5
X T AR MR S PR 5 1) PCR Azl 25 5 b 7, (Y
5|9 Group II-F/Group III-R BEH 34 H T K /N Ky
750 bp I (I 3-B) , HAR G 1IN RES 1 Hh i
MR B, THRBHZR syrB FH R 51514 B1L/B2
AT LZ-5 LZ-8 Fl LZ-15 &8k 5% Ik P. sy-
ringae pv. syringae ¥ 34 H FU B B K/ 752 bp 7=

Y(® 3-C), "W, LZ-5 LZ-8 Ml LZ-15 [WikJE T
P. syringae pv. syringae ©¥, P. syringae pv. aptata.
2.5.2 16S rDNA #e gyrB X B 55 547 X LZ-
5.LZ-8 Al LZ-15 H##kIK) 16S rtDNA Fil gyrB FE K #E
7 PCR 934, 3 5 3545 Fr BOR /N A 1447 bp
F11 193 bp MY 4K ¥4 ( GenBank %5 5543 Jjll
J9 KY054830 ~ KY054832 F1 KY054833 ~
KY054835) , A 6] 3 (K ¥ 51 [6] A9 [R) VR % 34
100% . BLAST 45 % .7~ , 31> B # 916 StDNA

Table 2 Symptoms of the host plants by artificial inoculation

Host plant Variety Symptoms
At 14-16 dpi, black irregular spots ( diameter 2mm ~4mm ) appeared on the leaves.
Solanum melongena Nongfeng . . .
Then the spots expanded into big water-soaked lesions.
At 7-8 dpi, a small number of circular chlorotic spots( diameter <2mm ) with yellow
Cucurbita pepo Cuiyou halo appeared on the leaves, and the minority water-soaked lesions appeared at the
edge of leaves. The disease developed slowly.
. At 7-8 dpi, the brown circular spots( diameter 1mm ~3mm ) appeared on the leav-
Qingfeng . .
es, veins, petioles and stalks.
Phaseolus vulgaris . . . .
Chunai At 10-12 dpi, sporadic brown circular spots( diameter Imm ~3mm ) appeared on the
unqiu
d leaves, veins, petioles and stalks. The disease developed slowly.
) o At 14-16 dpi, black irregular spots ( diameter 2mm ~4mm ) appeared on the leaves.
Solanum lycopersicum  Xinxing101 ) ) )
Later, the spots expanded into big water-soaked lesions.
. At 7-8 dpi, brown circular spots( diameter 1mm ~3mm ) with yellow halo appeared
Lablab purpureus Qingfeng . ;
on the leaves, and showed water-soaked lesions on the back sides.
At 7-8 dpi, elliptical water-soaked spots ( diameter 2mm ~ 4mm ) appeared on the
Luffa cylindrica Yueyou2

leaves and the center of the spots were broken easily.

Fig. 2 Symptoms of the host plants by artificial inoculation

A : Cucurbita moschata ;B ; Solanum melongena ; C; Cucurbita pepo ;D ; Phaseolus vulgaris ;

E:Solanum lycopersicum;F ; Lablab purpureus ;G : Luffa cylindrica.
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Fig. 3 PCR results of the DNAs of three representative strains with specific primers
A ;Primers Ps-for/Ps-rev(Lane 1-5:LZ-5,LZ-8 LZ-15,Pssl ,ddHZO;M;DLSOOOTM DNA marker) ;
B Primers Group IA-F/Group IA-R(Lane 1-5:1LZ-5,LZ-8,LZ-15,Pss1,ddH,0;

M:DL5000™ DNA marker) ; Group IB-F/Group IB-R(Lane 6-10:1LZ-5,1.Z-8,1L.Z-15,Pss1,ddH,0) ; Group II-F/Group II-R
(Lane 11-15.LZ-5,LZ2-8,LZ-15,Pss1,ddH,0) ; Group III-F/Group II-R( Lane 16-20.LZ-5,1.Z-8,LZ-15,Pss1,ddH,0) ;
Group IV-F/Group IV-R(Lane 1-5.LZ-5,LZ-8,LZ-15,Pss1,ddH,0) ;

C:Primers B1/B2(Lane 1-5:1.Z-5,1.Z-8,1.Z-15,Pss1,ddH,0;M:DL2000™ DNA marker) .

Fig. 4 Phylogenetic tree of three representative strains and other 22 strains based
on the 16S rDNA sequences

F gyrB FEN P 5 B 5 5% GenBank 1 P. syringae
pv. syringae HIFHN 71 [ IR 3 i 5 , 35 99% LA L
BT 16S 1DNA JE P FA B R G KT W R
(K 4) B E kS P. syringae pv. syringae Tk
HS191( CP006256 ) J& i, — A~ /N 2, it — 2 5

P. syringae HAMBEMRRLIE W— K352, #T
gyrB IR FF I RSk BB BN (1 5) , il
E 5 P. syringae pv. syringae HS191 ( CP006256)
W — /N33, 5 P. syringae AR R IIE
J— RS,
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Fig. 5 Phylogenetic tree of three representative strains and other 17 strains

based on gyrB sequences

Table 3 Physiological and biochemical characteristics of three representative strains in the study

Test

Strain LZ5,1L.Z-8 and LZ-15

Pseudomonas syringae pv. syringae strain Pssl

Growth at 41C
Moveability
Gelatin liquefaction
Tolerance of NaCl
Oxidase

Starch hydrolysis
Nitrate deoxidize
Levan formation
Arginine dihydrolase
OF test

Growth on TTC agar
Adonito

Betaine

Ascorbate

Erythrito
DL-homoserine
Inositol

Lactate

L-leucine

Malonate
Citricacid

Mannitol
D-sorbitol

Sucrose

+
+
5%

+ O

+ + +

+ + + + +

+
+
5%

+ o+ + o+ o+ + O

+ o+ o+ o+ o+
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Continued Table 3

D( -) tartrate
L( +) tartrate
Aesculin hydrolysis +
Cellobiose
D-fucose
D-glucose
D-raffinose
Lactose
L-fucose
Maltose
Rhamnose
D-serine
L-threonine
D-ribose
L-tyrosine
L-glycine

+ + + +

L-glutamicacid

+

Note : +: Positive ; - : Negative ; OF ; Oxidative-fermentative metabolism of glucose ; O; Oxidative reaction ; F : Fermentative reaction.
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8] 2 I B B [ S5 AN R T AR A B o5
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