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Characterization of Pseudomonas syringae pv. porri as the causal agent of bacterial leaf spot and blight of onion

in Fars and Kermanshah provinces of Iran
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Abstract

The symptoms of bacterial leaf spot and blight on onion (Allium cepa L.) plants were observed in Fars (Eghlid) and Kermanshah
(Bistoun) provinces with the rate of occurrence varying from 90 to 100% of the plants. In order to isolation and identification of the causal
agent, suspicious samples were collected from infected fields. By culturing the samples on nutrient agar medium, 30 bacterial isolates were
obtained. Pathogenicity test of the isolates on Allium spp. was performed and their pathogenicity was proved on onion, spring onion and leek.
The isolates showed an identical total cell soluble protein pattern in SDS-PAGE. The isolates were similar to Pseudomonas syringae pv.
porri based on phenotypic characteristics such as production of fluorescent pigment in KB medium, LOPAT tests, and utilization of different
carbon sources. Genomic profiles generated with BOX-PCR placed the isolates into one groups. The results of the amplification and
sequencing of the 16S rRNA, gyrB, and rpoD genes showed that the isolates belong to P. syringae pv. porri. This is the first report of the
presence of the P. syringae pv. porri in Kermanshah province. Management of the disease seems to be necessary to prevent the disease
epidemy.
Key words: Allium cepa, blight, Pseudomonas syringae pv. porri, LOPAT, phylogenetic
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Table 1. Geographical location and name of the isolates
obtained from bacterial leaf spot and blight of onion in Fars and

Kermanshah provinces of Iran.

Name of isolates Location  Host
YMAOF1, YMAoF2, YMAoOF3, YMAoF4, Fars
YMAOF5, YMAoF6, YMAoOF7, YMAOFS, province

YMAOF9, YMAoF10, YMAoF11, YMAOoF12, (Eghlid)  Onion
YMAOF13, YMAoF14, YMAOF15,

YMAOF16, YMAoF17, YMAoF18

YMAO0KI1, YMAo0oK2, YMA0K3, YMAoK4, Kermanshah
YMAOoKS, YMAoK6, YMAoK7, YMAOKS, province
YMAO0K9, YMAo0K10, YMAoK11, YMAoKI12 (Bisetoun)

e e s
o=l s ol Gl 5 e p S sl ples
A5 VB iy 5l ST, A5 sla0 g3 55 Laaglitr
Code [uiS1y shils SLS (o) Sl S Sy 5 01
SYaodeass il et sl slaosasl 5o
53 Ll aen s g e 5 5 Sl o
—53 3l bl L g s oo 53Y5 g5 O

Gammhe It S G555 Gkl Sk SIS

St Al 33l 5 5l eslind L =Sl (Hall, 1999)
La s o amglie "5 SOU 3 347 50 sl I L o
Sla I laciyss s sl ks S o 05 S s
D53l e 3105 STk s sy se sla I 5 edalise
>3 (Thompson et al., 1994) J_i o3l Clustal W
Jics L (Kumar e al., 2016)"'V K 3le s o S35k
T Selas Jlail iy bl Y-S sl
(Felsenstein, '* s liel 455 L (Saitou and Nei, 1987)

S ey 20 1985)

S g aoms

s s ke bl (St 5 (S I Rl
Soleat (nl bole plolid 4 1 el 0T L das e (g5l
0% Golbew ol 55 Ll ol Sl ald paad omen
LBl sladbw g5 SLL LSJL:J L @l}n 53 \Yas Jl
Shoes Ve LA pe 3y 5 Leliile S 0 gt 5 0
5 Glosgd Glaas) 5 Ko g (e b5l sl 65
J._i.\jf odal i gfj_; éﬁ..uéjj 42;'-}.«;_;?} (..)a.wb o
() Jﬁ.’:)
Al sladlw s i bl 31 L SL Ko s
e IS L gl Ve oliibe S okl O gty 5 B Ol
e ST Lo (655 Blo ail L 53 8 05 K 4
,)a.;_'xa BE) LAM_:\J} e (N J}J_>-) LAl ‘_;)L..»:\J}
BB Pk JUJJS J.:Jj.v b CM)_}L’@ Mlﬁ)King’s B c.isS
Sy St s Jelss Ol 5l o s S e ol
Xanthomonas axonopodis 4 P. syringae pv. porii s zSU

(Myung et al,. 2011; Roumagnac Cowl el U,'L)l}f pv. allii

A- Basic local alignment search tool

4- GeneBank
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VY- MEGA 7 (Molecular Evolutionary Genetics Analysis version 7.0)
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VY- Neighbor Joining

) £- Bootstrap
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Table 2. Phenotypic chracacteristics of isolates obtained from

bacterial leaf spot and blight of onion in Fars and Kermanshah
provinces of Iran.

Reaction of Test Reaction of Test
strains strains
+ Sorbitol _ Gram reaction
Lactose + KOH 3%
; D(+)-glucose (0] Oxidative/Fermenta
tive
+ D-galactose _ Oxidase
+ Maltose + HR
- D-(-)-tartrate + Levan formation
+ Sucrose + Catalase
- D-arabinose + Flourescent pigment
+ Salicin +% Gelatin hydrolysis
+ Amygdaline _ Casein hydrolysis
+ Melibiose Esculin hydrolysis
Cellobiose - Arginine dihydrolase
; Mannose - Potato rot
- L-Rhamnose - Growth at 37°C
Inositol ? Nitrate reduction
; Xylose Utilization of:
+ L-arginine + Trehalose
+ Fructose +V Tyrosine
Erythriol +" D-phenyl alanine

w: Weak reaction or slow growth i :w

o bagglder (Ao)s Qv 51 i) den
+: All isolates (>90%) positive or utilize

e el (Ao Qv 51 50) aen -
-1 All isolate (>90%) negative or no growth
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Fig. 1. Leaf spot and blight bacteria of onion caused by Pseudomonas syringae pv. porri. (a) Leaf spot and blight bacteria of onion in
the field (b) Symptoms caused after inoculation in onion leaves (c) Control plant inoculation with sterile distilled water.
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Fig. 2. SDS-PAGE analysis of cell soluble proteins from onion strains from Fars and Kermanshah provinces.
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fragments by BOX-PCR for bacterial strains causing leaf spot and
blight of onion in Fars and Kermanshah provinces of Iran.
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Fig. 4. Neighbor-joining tree based on the 16S rRNA sequences, showing the relationships between the representative isolates from Iran

(A) and other isolates registered in the Gene Bank. Percentage bootstrap is indicated on the internal branches (replicates).
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Fig. 5. Neighbor-joining tree based on rpoD and gyrBgene sequences, showing the relationships between the representative isolates
from Iran ( A) and other isolates registered in the Gene Bank. Percentage bootstrap is indicated

on the internal branches (replicates).
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