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SR 16StDNA 5 5| 4 27F/1492RM % 4
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TAERHATINY . AT I, % 5% NCBI [, %
D P 3RA5 B R R T 91 64T Blast [RIEME HEX, bkt
S IR IR M = 9 7 81, O DL LPSN R 3 | T 2k
B TR AR, R MEGA 7.0 3R {4 LASBER A R
SR B, LA o B

2 HRE5 5

2.1 EHMAEMEBRERR RS
WFFER ], 200 T AR T2 BRI E AR 5 |
AR A b, R O AR . AR 6 ~ T
H s 38, R W ZE R K BURBE AT, 5 2
W R (AR B DR SE B AR ol 3, HLAE
R BRI BRI Im IR R D o R

BE, LA v Ak F A2 G w0 A 4 /K B R ERE AT, o B
JEN LT ) S 8 € S B 20 7 T () A 0 )
VIR ULBE Y R 255, 4 2R3 J K 2R3
PR EEY B2, A B 0 R B IR R J
FPIE ARG HO S, A 1 i 5 T Ak o e
() Ks8I 25 55 A UASE A L
AN R NI R B i e A BRARL E
i 285 N S A B A A Y TR I 42, B
FCR A DA PR S 2R B . 1
2.2 REESBERBIEREKIGIE
WF9E W], A 4 BBk (KHL]  KHIA KHL6 |

KHLY ) 30 B . i) 380 1, b 2 d J5 SR =
AR BUR/ANGRBE ; B R 3 d i BB (0 AR TR Y R
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Note: a, b: Symptoms of surface disease on pepper under natural infestation in the field; c:Symptoms of tieback; d: control; e: Strain tobac-

co allergic reaction

| BRHZE M SR SE AR B H 8 & fm AE AR | B4R AE R R AR B B 1 R Rz 45 R

Fig. 1

Symptoms of Bacterial Leaf Spot of Pepper in the Field and Back to symptoms

and tobacco allergic reaction results
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Note: a: The morphology of the colony on NA medium; b: Gram stain results;C; Size of bacteria

2 REEARRER KHL] fHEEEHE

Fig.2 Morphological characteristics of the representative isolate KHL1 straina
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Tablel Physiological and biochemical characteristics of 4 strains tested

Wi Btk Strains Wi HFk Strains
ftems 1-4 5 6 Ttems 1-4 5 6
H22 [GYL (B Gram stain - - - W 5B Trehalose + + +
AL Oxidase + + + 2 F| B Galactose + + -
%Mkl Hydrogen peroxidase + + + FZEHH Maltose + + -
TR Eh 14 J5 Nitratreduction + + - B[ 57 {F1 4% Arabinose + + +
FH JELT i 2 Methylred test - ND - 214k 4 Cellobiose - - -
V - P % VogesProskauer - ND - 358 Inulin - - -
15| Indole - - - JLEZ Inositol - - +
WA it k. Gelatinliquefaction - - - AHBE xylose - - -
T L A if§ Catalase + + + HEBE Sucrose + - +

4 A K Under 4°C growth - - -
D - JH D - fructose + + +
% Glucose + + "

11124 EE Inositol - _ _
FREEPERE Meso — erythritol - - _

H #& i Mannitol + + -

{E:1 -4 % KHLL KHIA KHL6 KHLO Bt ;5 27 FTHRAE B ML 4 B bk CHOL 56 R7m I AL AR B A 14 ATCCATO54 T gk + 7 Rom

BRI =" R B s ND SR R A 2 Kl

Note: 1 -4, KHL1, KHIA, KHL6, KHL9 strains; 5: P. argentinensis CHO1 ; 6 ; Pseudomonas putidaATCC47054; " +" :positive; " =" .

negative. ;ND:no data available

2.4 REESTERE

WEFTRMT, P18 7= Y 25 1. 5% B D Wi e o
TR 212045 1500 bp oA i FARZRAF K470
FEIA E A TN AR BN
1468 .1 434 1 440 Fil 1 438 bp, Kl #1521 4
A TRRE LT BT 51 42 28 2] GenBank 1, 5331l 3t
5% 5% %5 MWO084715 . MWO084716 , MW084717

MWO084718, 4 /3 B W #k ¥ 5 P. argentinensis
(75 AY691189. 2) | P. argentinensis ( B 5x 5 :
NRO43115. 1) \P. argentinensis CHOIT (k5.
AY691188) AL — DAL K F 43 3, SR
¥k P. argentinensis CHO1T ( AY691188) f)AH bl 4
EEN T 99.2 % ., Witk KHL -1 KHL -4 KHL -
6 .KHL -9 X5/ P. argentinensis, K3, 4
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Note: M: 2000 D Ladder marker; 1 —4:16SrDNA amplification results of strains KHL1 | KHIA KHL6 , KHL9; CK: negative control
3 ®#k KHL1  KHL4 KHL6 KHL9 16SrDNA 31

Fig. 3
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The results of 16SrDNA amplification of strains KHL1 KHIL4 . KHL6 KHL9

Pseudomonas argentinensis (AY691189.2)
Pseudomonas argentinensis (NR043115.1)
Pseudomonas argentinensis CHO1 T(AY69 1188)
AKHL9 (MW084718)
AKHL6 (MWO084717)
ACHL4 (MW084716)
AKCHIL 1 (MW084715)
Pseudomonas punonensis LMT03" (JQ344321)
Pseudomonas punonensis ( NR 109583.1)
Pseudomonas straminea NBRC 16665T(AB681 101.1)
Pseudomonas parafiulva NBRC 16636" (MH613282.1)
Pseudomonas filva NBRC 16637T(AB68 1093)
Pseudomonas parafillva (KX298859.1)

73 I:Pseudom onas daroniae FRB228" (MK159371.1)

Pseudomonas flavescens NBRC 103044 (AB681924)

68

Pseudomonas fluorescens ATCC 13525" (FJ971870.1)
Pseudomonas putia ATCC 12633" (JN630890)
[ Pseudomonas sihuiensis WM—ZT(KC3 11562.1)

79 \—‘ Pseudomonas mendocina NBRC 14162 (AB680570)
% | pPseudomonas sediminis PI11(KP319033.1)

||
0.002

4 i E#k KHL1  KHL4 KHL6 . KHL9 £F 16SrDNA EEF I RK X B H
Fig. 4 The phylogenetic tree of the tested strains KHL1, KHL4, KHL6, KHLY based

on the 16S rDNA gene sequence

3t #

SR BRI T Gappa — Adachi
AL SO AN M X 2 A PB4 B P B £
JEHEAT T3, 3 ol Ay 4 A R TR ( Pseud-
omonas fulva ) | T FF (B PR O TR S B0 AT R
( Pseudomonas sy — ringae pv. Aptata) | T Z{B 2
0 TRECH SR  Preudomonas syringae) 45 B
BB ( Pseudomonaschicory ) 2595 IR M 7/ . 7F IR
RANE 56 LB R 45 [ 5, L Kb | ZR b N 52
PG AT S b A A B S v AT R

BN OB R A2 Fh ( Xanthomonas
po. vesicatoria ) 5| 2 1Y BB AN B 1L 3 900 04 4
O LN R T E 22 AT B
A o PV 72 R TE 40 B T B 1 U
ZEFF SRS F R Bk E 2RI R R R
BEM o Scott 1 W A5 HE I 40 B HE 5 76 AL
SR AR YR Sy R BT B 1Y) 8 € 98 9 34
F5E TR 00 20 TR 1 R SRR 7 R 58 S 25 AT 1Y
fRYSIER 2 B 5B, e, 5HTA
A PSRN T 1 A A TR] ] P SRR
RAT X290 AR

campestris
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Alvaro Peix 25" 2005 4F BT HR ZERL/R £
FURY AR AS rh 43 55— i) 4 B 7 TR )
i, 8 G SRR A BRAAR I 45 5 o 2 T
Rz W M A e O BRI
(P. argentinensis) , % BA ZHEMEA) 2P, 7]
DA . 5 B RSy ok Pal-
lavi Mansotra >’  Manisha Phour 25 5% % 18 1%
WA B sRAR Y B PO Ve SR VR 3 ke T A=
KAZIRE, B fEy PGPR K WT 58 N H] . Hariha-
van H 27 SR8 % B 0] UM S R0 11 rf 23 8 i
K, REUS RGBT | K IS ARS8 55, Sameer
A ST 2014 4F 1 YRR AE 7 1 MR 1
JR b o3 B ROk 3 AR B2 R R e . BT AR A fl
MR —FhBURTE , BE = A s AR (]
AR G (0 5 A0 il WF 5 H 5 R B
YL PR R B R R R 5 5 5 R A SR g
BT A — R E A T T — 2 ny ot
Fo

O T RER 1 A U RN R 4l R A [
Ab, HB AR PR A R PR 25 R 34 5 B A A {7
— 2, TR S AEAN R BB Ry B A G, TR (R
BRI, A BB AR DX OB 2 B 2ok K, JE A
— JREDUAT A RN T T ERACA R R, AN A T A X
BRI, AR TR G E T, 5 i
A T AR ARG ; O ELi R AR IX 3% 2+ LA
MR, I B E S SRR P A FH
RPN R I, XA B i AR G . X LA
ARSI BOZOW AR IR R, T E 1Y
KA AT F RIS RO TR E A

4 % &

R AR 3 T i TR A B[] A i A s AR M 7 300

G A AR 8 3 SRR S F IR R EL B
FBURARL DX 114 BBUIG 5 hy 40 B 1 5, 2 % A TE
U B — R 35, $0L LA BRABUZH 7R 1 2R 52 2k 5
R AR, L B Al BOR R e
FER PR RN T W2 M, B 1 e D T
ABTAR AEAR B R ( P. argentinensis )
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Identification of Pathogen Causing Fruit Bacterial Streak on Pepper
ZHANG Luhui, ZHAO Zhigiang, GUO Qingyuan

(College of Agronomy, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract ; [ Objective] In 2018, a new disease causing the fruit bacterial streak on pepper was discov-
ered in the pepper planting area of Hexud County in Xinjiang. This project aims to clarify its pathogenic spe-
cies, and provide basis for further research on the disease regularity in field and control the disease. [ Meth-
ods] Tissue separation method, Koch% postulates, morphological observation, physiological and biochemical
characteristics determination, 16SrDNA gene phylogenetic analysis were used to identify the pathogen of the
disease. [ Results] Thirty single colonies were isolated and purified from the surface of diseased fruits collect-
ed in the pepper field. Through the pathogenicity back inoculated by acupuncture inoculation method, four
pathogenic strains were obtained. They were consistent with the morphological characteristics and physiological
and biochemical test results. The phylogenetic tree results showed that the four pathogenic strains were
grouped into one branch: Pseudomonasargentinensis that was reported, and the similarity with the model strain
P. argentinensis CHO1T (accession number: AY691188) reached 99.2 %. [ Conclusion] The pathogen of
pepper bacterial streak in Hexud County in Xinjiang was identified as P. argentinensis.

Key words : pepper; bacterial fruit streak ; P. argentinensis; molecular identification
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