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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. 
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��� $�6�� "� W?
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6 ? �%
#�$2
n) �Q�� 

��f� sLL ?
B�$2
 $Sy? n� $&) $Qj6  n<Q� -   p)Q} �% 

 �)?��L $&?),�,  (>#
 Vb� � "sLL ?
�$2B
    "Q,)	, $��Q� $Q&

) ��Qf� 62.5 mM Tris-HCl, pH 6.8, 25% glycerol, 2% SDS, 
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?
#�$2
%$� "��j� n)6� . Vb�"� ��?  L H%
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�?% ��� �s  "��%I��
G) �� �%�% ��$H .Z�   5�Q� %$Q� 1� �

?
#�$2 Q
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&,�QQQ� "QQQy
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?
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 �% _
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 $(� Q6?� P Q
  � 1� �%��&Q�� �Q� �
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`#�$4 1� $&
_��� 

 $� p)�W?6��� 1� k6"� ph k��\ $� 5��% ��6  �Q� "Q&d .

`#�$4
_ ����(��� ph �% �� L $� �� �M�%6 9��^ 5��L ?
�
 

 $b?�"� ��? s 2�# C� 1� �1��,� G���$� 9/��
�,�� k . ph

  Q�� �n� �p),�Q&? p)�W? �%
 &Q�� �
 k) :s:s ( ��Qf� �s/L 

1�?)( �M�%� $�6�
?� �,� )�� 9,�
3�    p)Q�W? �% VbQ� �

QQ�� �n� �p),�QQ&?
&QQ�� �
1�QQ?)( 5��QQ� k� $�6�
 �)QQ�� 9QQ,�

�QQ,� $QQ�� QQ�� �% �
&QQ�� �
 k� �QQM�% "QQ0,��%� �QQ�  

(Rahimian 1995) .  
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�?% �% "y� ���  "��%I��
G)  �%_�  ���Q? 

�,�� �%�% ��$H . QI,�b�)� 5�� ����
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���

��!  "��% QI��
G)  "Q0, ��%�  �Q� �,(Arabi et al., 2006: 

Rouhrazi and Rahimian 2012; Keshtkar et al., 2016; Moradi 

Amirabad and Khodakaramian, 2017).  

"� Z# �)O�?

_ 	( Q
9 ( �
� Q
9 DNA    ���Q� ��$d&Q��

?
5�3 �), n<�� ",)	,���     �)Q? p)Q} �% ��Q� ��$d&Q�� 

���  ���� �1��,� $&?),�, �
$� �� . "Q,)	,  �Q�
6    9]QI, "Q(

$j6-  n<����  "����  %��f�/�  �#�  "Q� ���&��%   5�)Q�/

DNA ( �� ��� ��$d&��
�
9     �,�Q� "Q&�$� $QO, �% n)�S?

)Sambrook et al., 1989(. 
BOX-PCR  

 ?)QQ,h 9QQ+0,� $QQ^�
 �$4 1� �%��&QQ�� �QQ�6 $QQ	BOXA1R   

)5′-CTACGGCAAGGCGACGCTGACG-3′ (  9QQ�$� [�QQ*,�
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? �x)QQ? 

MgCl2 ��/� 
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 " "Q�  ��Q? @ 
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�?% �% "y� �� I�� "��%
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G)  �� H%
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�>, =$&I�
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 �� [�*,�)Rademaker and de Bruijn, 1997.(  

E���F��$ �
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1�� !��5(PCR)  
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�� 
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?
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�
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  $Q&
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�
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�6�� "&d . �%6k��\ k $0,�+,���   B)Q2B)? [$Q�
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)SM0311 G�&�?$� 9($� (�6�� "&d .",)	,  ��"�  ��Q? s/  

 9��^ h�&B� �% 9/��qL �,�� 1�)��$&2B� 9B� . VbQ�  1��Q�� ph 
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 9Q�?) 

5� 1� ��%$� V2/�  9�$� ��)M)Ausuble et al., 1992.(  

����
 ���
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$� 
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 �$� 
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Q
%$� _ Q6�. B�)QQ#
   [$QQ, �Q� �Q�   ��3Q��BioEdit ver. 7.0.9.0  

                                                
�- Bioneer 
  -٧ Chain termination 
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5�  �� ��B�)#
 ��� 5h k,�� �% %)�)?� �y?6�� "I . B�)Q#
   �Q�
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  �Q�� 

"� 9�% ��?�  �B�)#
 ���      ��3Q�� [$Q, 1� 5h kQ,�� �% %)Q�)?

Clustal W  �QQ� �%��&QQ��)Thompson et al., 1994 .( 9QQF�%

�
,h)�
 [$, Y�)#  �0? ��3�����)Kumar et al., 2016 (  p�Q? ��

"�M�� �� (
 ��)Q	!�  $&?���Q4�� =�� "Q�    �QI	� p�Qu#�60
�@ 

)Saitou and Nei, 1987 ( "��% �� *�Q���]&/�
�� (Felsenstein, 

1985)  LLL �� C��.  
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 1�

$&(������ P. syringae pv. porii  �Xanthomonas axonopodis 

pv. allii 9�� ��� =��3�  (Myung et al,. 2011; Roumagnac 

                                                
 �� Basic local alignment search tool 

  -٩ GeneBank 
  -١٠ Alignments 
  -١١ MEGA 7 (Molecular Evolutionary Genetics Analysis version 7.0) 
  -١٢ Kimura-2-parameter distance model 
  -١٣ Neighbor Joining 
  -١٤ Bootstrap 

et al,. 2004; Serfontein 2001). . � "QQ� "QQ�)# �QQ�QQ6 "QQ( _

��%�,)?�%)�� 9���)�� ��� W?
 9+( YKing’B   "Q,��0,�

B)# 9���)��
? �
 ���()Schaad et al., 2001(� �6��� _ Q6"  �Q�
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�
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?
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�
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�
��	� X � �1
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��If z)�
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�
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5�&�� �% 1� ���  ��+,�?$( � G���

�65�$. 

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. 

Host Location Name of isolates  

 
 

Onion 

Fars 
province 
(Eghlid) 

YMAoF1, YMAoF2, YMAoF3, YMAoF4, 
YMAoF5, YMAoF6, YMAoF7, YMAoF8, 
YMAoF9, YMAoF10, YMAoF11, YMAoF12, 
YMAoF13, YMAoF14, YMAoF15, 
YMAoF16, YMAoF17, YMAoF18 

 Kermanshah 
province 

(Bisetoun) 

YMAoK1, YMAoK2, YMAoK3, YMAoK4, 
YMAoK5, YMAoK6, YMAoK7, YMAoK8, 
YMAoK9, YMAoK10, YMAoK11, YMAoK12 
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      �%��&Q�� _�$Q( UQ]�? 5�)Q�/ "Q� 1�$()� � 1)&B�? �_

�� 1� �%��&�� "� �%�H �?� �,%$(6$&6 � �p)Q&61)�6  �)�Q� �p)Q&
 �1)

%�!�,%)], 1)&(x � ��$#��# .�&,65)?1� g���  �% ��� [�*,�

 p���� 9�� ��� "MEF.  

5)?1� G���$� ��� LOPAT ��� "Q	� � Q6"  ��$Q� �% �Q�  

Ia (+, −, −, −, +) &? "� i�ZPseudomonas syringae  ��&�$� ��$H

)Lelliott et al., 1996.( ? 1�QQ
 5� s � 5)QQ?1�
QQ�)
	
�
6  �

�
361)QQQB)62
  1� �%��&QQQ�� ��� �)�$( UQQQ]�?QQQ
#���
  �

��
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1�$6 ��)Q� � _
  �Q����)#�4 �Q� p)&� P. syringae 

pv.alli  �P. syringae pv.syringae �,%)� ����&? .�6��� _6" ��

�1 1� �%��&�� $O, 1�6 �� 1)�P. syringae pv. alli   "&Q���, ����#

B�
 �� P. syringe pv. syringae  ��&��% ����#(Moloto et al., 2017). 
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3  

SDS-PAGE %��f �#� ?
 �,�)#���)#�4��� Pss C�1� ��%6 $0

2�#
��( k .� �%6yW# _
�y? �i6 )Q0B� "I�  ̀#�$Q4
 B)�Q� _
 

��� "	� "( %�% 5�+,6" �% ��6 ��$� k? ��$H
�
�,$ .� $�6 _

�� �G���6��� "	� "( %$( ��>~� 5�)&, �6" "� ��6 k���)#�4 

? �?� ��,��% i�Z#
&, 5�)#
� "( 9�$� "*6��� _6"   $QO, 1� �Q�

)0B�� `#�$4
�
 �E?�( ���� ����+? 6��&I� 5�I2.  

  

O�.7 ;P M)uF
#)�� ��
b
 ���6"��� "� 9�% "#)� 1� ��?� �Q�� 

4
"� �%)B� 1�  Q�$� "2B
  0&F)Q� �
 $&(�� Q6�
6  5�&Q�� �%  �Q��   � G��Q�

� ��+,�?$(65�$  
Table 2. Phenotypic chracacteristics of isolates obtained from 

bacterial leaf spot and blight of onion in Fars and Kermanshah 

provinces of Iran. 
Reaction of 

strains 

Test 

 

Reaction of 

strains 

Test 

+ Sorbitol  _ Gram reaction  

_ Lactose  + KOH 3%   

+ D(+)-glucose   O Oxidative/Fermenta
tive  

+ D-galactose _ Oxidase  

+ Maltose    + HR  

- D-(-)-tartrate   + Levan formation  

+ Sucrose  + Catalase  

- D-arabinose  + Flourescent pigment 

+w Salicin  +w 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                                                      +w Tyrosine                                                           

_ Erythriol                                                       +w D-phenyl alanine                                   

w :Zj
c   w: Weak reaction or slow growth  
+ : "	�)�
 1� t�L �M�% (���6"�� 9]e?  

+: All isolates (≥90%) positive or utilize   
 ! : "	�)�
 1� t�L �M�% (���6"�� ��?
  

-: All isolate (≥90%) negative or no growth   
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 ��:) P �$� "2B
 0&F)� �
  �6$&(��
6  Y�)# ��� %�*6� 1�
4Pseudomonas syringae pv. porri) .A (�6$&(�� 
0&F)� � 
�$� "2B CDE/
6  "/�3? �% 1�
4)B (CDE/  

v$� "� �$&(�� 
/)�u? R
y�# 1� �Z� ��� %�*6� 1�
4 ���)C (R
y�# ���� ��
�  P6$&�� $Sy? n� �� ���. 

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. 

 

 

 ��:; P  3
B�,�SDS-PAGE _
`#�$4  
B)�� p)�W? ���_6$&�� "� ��� 5�&�� �% 1�
4 1� ��?� 9�% ��� ��+,�?$( � G���.  

Fig  . 2. SDS-PAGE analysis of cell soluble proteins from onion strains from Fars and Kermanshah provinces. 
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���6" ���  0&F)Q� p)	Z? CDE/ �-d&�?
 ���  v$Q� �Q�� 

4
4 �1�
 � "\1� �$Q#  
Q0,$�    QB� �Q� ����Q+?
  Q	DE/
 ��� 

v$� ��� �
%$0, ����+? $6 �) P2�  .(1�� ��>\ �# "�  �Z�

�? 1�6",1
 "6��� ��� "� 9�%  "Q2B ���?� �Q�� n�  "&F)Q�   �Q�

��f
 %�1 "�0,
 ��� 4 v$� Q
� 1�6  �Q� %�Q* .�   1� �QZ� 1��

�?6" ,1
f�), �
 #�$2,
  v$Q]�� p)Q} �% k �Q��  4 v$Q� Q
 1�

+(
%)� ��� �� .�$�� 2#
    Q��( �8Q( p)QM� PQ	
   "Q	� 1� �Q�

�
���% 5���� �� �CDE/� W?
 YKing’s B  1�Q���� �����%� 

   5)Q?1� "Q( �,�Q� �Q�� LOPAT )Lelliott et al., 1966 (  "Q	�

���QQ6"�QQ�� 1�QQ���� ���QQ��%� �QQ&, ��QQ�6 g6,�QQI2
  �QQ� ��

���6" ��� B��
��&��% " .� �%
      $QSy? n� �Q� "Q( ���Q� 5�Q��

$&��6 P"6�? 
�)m � ��,%)� ���
	DE/ �
  %$0, ����Q+? Q6�.  

P. syringae pv. alii �� �>�#� 4
� 1�
��	� #�)QM �% ��%)� �1
 

�
��QQ	��1
QQ6 P. syringae pv. porri ��� 4QQ
4 �1�
 � "QQ\1�

�$# 
0,$�  9�� ��� ��]^�)Moloto et al., 2017.( 

� 1� Q6 � "Q( $QQO, _QQ6��� _ Q6" 4 $QQ� ��EQ/ �QQ� Q
 5�)QQ# �1�

�
��	� �1
6 ��� 4
 � "\1��$# 
0,$� , ��
  �$��Q�� ���&Q��% 36 _

���6"��� "� 9�%4 1� ��?�
�&, 1�6>��+? g
 5)?1� �� �� �Q�� 

�
��	6�3
6 P. syringae pv. porri �� �%6  QyyW? ��QZB�S? $
 _

 �,%�% 5�+,)Moloto et al., 2017.(  

 C��D���DNA ��$0
  

DNA ��� 1� ��� ��$d&��6"   �% 1�)Q��$&2B� =�� �� ��

B)2B)? [$� �� {d+? �,�� �1���� ph
 B)# ph �% �� x�� Q
 �

%$( .C� �\
_ $j 9]I,6- n<� �)? p)}�% ���  "���� 

 $&?),�,DNA ��$d&�� ���  $� 1�6 $&Q�� 1� k6_  ��Q�  %��Qf

�/� %)�. DNA  �� ��� ��$d&��� Q6 �$Q� _6 "Q� Y   5�)Q�/DNA 

?),h
  ��(
�
9 � "&�$� $O, �% n)�S?� . QF$� �%
   %��)Q?

DNA ��$d&��
 ( 1�
�
]���? 9
    ���Q��% ��$d&Q�� �9���,

9�$� [�*,�.  

BOX-PCR  
�y?6 9+0,� $^� "I&,h
 Q2
 B)# Q
    1� �%��&Q�� �Q�  ��Q� �

�$46 $	BOXA1R $&�� "	� "( %�% 5�+,6_  �% �Q� Q6  ��$Q� k

? ��$H
 �
 �,$) P2�� .(  "Q( 9�� ��� �%�% 5�+,BOX-PCR 

"� y�)? ��)M
9?�
3� $&(�� 9�� �%�H���� 16%�� ? ��
 5�

$&��6_ ��� I�
%3, ��6 dQ+# k
  �Q�% {(Versalovic et al., 

1991, 1994) . =��BOX-PCR �� �6=�� $ ���  9+0,� $^�

?),1
 ��)0B�� �6�a�� B)# ��
 Q? �
   �$Q� "Q( �Q�(� 2�# Q
 k

$&��6_��� �
  $���Q	Pseudomonas  "Q,)� 1�  �Q���)&&4 � �Q�� 

&f � c�&d?
 $&��6_��� 6 k���)#�4   Q? �%��&Q�� |�F
-

%)�(Weingart and Volksch 1997; Little et al,. 1998; Joana et 

al., .2007; Marques et al., 2008; Gašić et al., 2012; Kaluzna et 

al., .2010; Çepni and Gürel 2012; Abbasi et al., 2013; 

Keshtkar et al., 2016).  

  

  
 ��:>P h 9+0,� $^�
?), DNA  ?)Q,h
 ��� Q6" �Q��   PQ?�/  "Q2B

�$�
 0&F)� �
 $&(��6�
6 4
1�  "Q�  9Q�%  ��Q?�  1� 5�&Q��  �Q��   � G��Q�

��+,�?$(  =�� ��BOX-PCR.  
Fig. 3.  Banding patterns obtained from amplified DNA 

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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0&F)� � 
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"� 5�&�� 1� ��?� 9�% "6��� $6�� � 5�$6� ��+,�?$( � G��� ���  k,�� 5h �% ��� 9]^ ���"6�I	� p�u#� =�� ��   "?�,$� �� �MEGA7. � 9]^ %��/� �� �%n�Z+,� PW?  ��
# �M�% $0,�+,�"�)F �
6  ���� 
*����]&/� "��% �� LLL 
? ����. 

Fig. 4. Neighbor-joining tree based on the 16S rRNA sequences, showing the relationships between the representative isolates from Iran 

(▲) 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 (▲) and other isolates registered in the Gene Bank. Percentage bootstrap is indicated  

on the internal branches (replicates). 
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