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Abstract 

Wheat (Triticum aestivum) is the most important food crop in the world, but its yield is adversely affected due to plant pathogens 

particularly bacterial leaf blight (BLB) caused by Pseudomonas syringae pv. syringae (Pss). The management method presently in practice is 

insufficient to meet current safety and/or efficacy standards. Therefore, use of resistant genotypes is the best approach to manage BLB. The 

present study was undertaken to identify possible sources of resistance to Pss in cultivars and germplasms of wheat available. Two strains of 

Pss were isolated from symptomatic leaves of wheat and barley in Kerman province. The isolates were identified as Pss on the basis of 

physiological and biochemical characters, using specific primers and sequencing of 16S rRNA, ITS, and gyrB, rpoD, hrpL genes. Pss strains 

produced necrotic streaks on the susceptible wheat cv. Golestan. These strains were used for inoculation of 99 winter and spring wheat and 

durum (Triticum durum) genotypes to identify possible sources of resistance to BLB. The reaction of infiltrated seedlings fourth leaves 

infiltrated with bacterial suspension was scored seven to ten days after inoculation. Accessions were arranged in a randomized complete 

block design and three replications and five plants in each replicate were used. Among all the genotypes evaluated, only cv. Omid was found 

to be resistant to BLB. This wheat genotype can potentially be used in breeding wheat cultivars for resistance to BLB. 

Key words: Iran, leaf blight, Resistance. 
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Table 1. Biochemical  and physiological  characteristics of wheat and barley isolates of Pseudomonas syringae pv. syringae (Pss)  

collected from Kerman province compared to Pss reference isolate (IBSEF451). 

[��  ����� '����  
Reaction of a reference 

strain of Pss (IBSEF451) 

����� '���� $� � ���� ������� 
��  
Reaction of wheat and barley 

bacterial strains 

Characteristic 
�	�� 

  Hydrolysis of: 2
9���
�: 

+ + Esculin, Casein, Gelatin, Arbutin B
%���� �B
%nX �B
[-�. �B
9�1 ) 

+ + (80%) Tween-80  B
[�%�k 

+  (45%)+ Tyrosin B�-����% 

+ + Gelatin B
%nX 

+ + Arabutin B
%���� 

- - Starch MN �'( 

- - Lecithinase, Oxidase, Arginine 
dihydrolase 

B
(X�� 2
9���
� �-)�
?.) �-�!
N?9 

+ + Catalase -n�%�. 

+ + Growth on 5% NaCl  ���a t
L# �* ���j �]�* /�46 h	( 

- - Growth on 7% NaCl  ���a t
L# �* ���� % /�46 h	( 

- - Nitrate reduction, Urease, 
Production of Indole 

�r��() �
9�% �-���) ��)�N
( �
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+ + Levan formation =)�9 �
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iN?
  -) 

+ + Tobacco hypersensitivity, 
Phosphatase activity 

-�%�S?� �=�%�% �* $
 �?a ��� 
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- - Potato rot 
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+ + Reducing substances from sucrose -��.�  -) ��!!. �
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Table 2. Fatty acid profiles of wheat isolates and reference strain 

J�- ���� _$%  
Fatty acid profiles 

���� �`�� ����� J�- 
�� ��  
Fatty acid of wheat isolate and 

reference strain  (%)  

 Pss 
reference strain 

����  
wheat isolate 

10:0 3-OH 2.6 2.5 

12:0 4.5 4.8 

12:0 2-OH 2.8 2.5 

12:0 3-OH 4.4 4 

14:0 0.2 0.21 

14:0 iso 0.21 0.19 

15:0 0.7 - 

16:0 27.1 28.6 

17:0 iso 0.2 0.11 

17:0 cyclo 0.28 0.19 

18:0 1.4 1 

18:1 w6c 1 1.3 

      Pss: Pseudominas syringae pv. syringae (IBSEF 451) 

  

  
 �<2YZ   r�U8L# -�����N19)PCR  =XsyrB     $US� -) �*�SNU ) �U�

 �]�8NH) �����-�^�B1  �B2 -���� rX ��� .9�)
Wv $	  h�)� B :

 h�)� +�-)�() �&(�'(��| M(�	(  h�)� +��q �S!# r�N!.. 

Fig. 1. Electrophoresis analysis of polymerase chain reaction 

product of syrB gene using B1 and B2 specific primers on agarose 

gel. First line from left: molecular marker; line 1-4: samples; line 5: 

negative control. 
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Fig. 2. Neighbor-joining tree based on sequences of 

representatives of the isolates from wheat and barley and some type 

strains of Pseudomonas syringae pathovars. Tree was drawn based 

on sequences of ITS and 16s rDNA regions and gyrB, rpoD and hrpL 

genes with 1000 bootstrap. 
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Table 3. Disease reactions of some wheat cultivars to 

Pseudomonas syringae pv. syringae strains (Pss17 and Pss18) 

isolated from wheat in Kerman, Iran. The reactions were scored nine 

days post inoculation. 

Pss17 Pss18 cV� 

4a 4.5a  =�N?��)Golestan( 

4a 4.1a  =)�	v)Chamran( 

5a 4.1a  �O�)Falat( 

5a 5a  B�
#)Mihan( 

3.1a 2.6a  �(��))Arvand( 

4.8a 4.3a  f�%))Atrak( 

3.4a 2.4a h
(  *)\()NikNejhad( 

3.2a 2.9a  ����#)Mahdavi( 

1.3b 1.16b  �
#))Omid( 

B
&(�
# ���� M��'# y��a �� �  =�#-� "� )    �* BU1()* B
&(�U
# MU?��T#

 �s kj/k 
!4# yONH) �)* �!N�)�(.  
Means with the same letters are not significantly different (P≤ 0.05) 

based on Duncan multiple range test. 

  


����� �$ () J�3�%� � 
��( �����:    -�� ��U�v �U% M 

=�
?(�3 �  ���2% -) _G  MU�)��  �U��  Pss18  �Pss17  ���

    -��U�. `#�U� ���U	
� I[O0 �=�N?�� "�?a IP��*  MU
a�( 

M��# 
(-  ��� YZ'#  ��. I[O0 ���	
�  $US��   MU(�  �*-�� 

_G -) M��# 
(- $�)**��   �)*���  ��. ����'# I[O0  ��� ��� 

IP� "�?a `#�� $���  B
� 
�*�#p�  �%�ee    MU
a�( �U]�*

M��# 
(- *�� ��� . ��5J) -) _G���	
� )-
��   MU�)��Pss18   MU.

�()�%� )�� *�>
��	� � �* �� �* U
   �!NU�)* )� �U� � /�U!� ��. 

)��� 
���-�) c!.)� /�P�) ��>%� � W
%�(X ���  #�U�
  /�U!� 

b�ZN()  ��. M%�� �*  ���� ��� �
U�  MU(��  
U	[O0  ����U'# 

 �'( .  

'���� 
���(��:  $#��T# 
���-�) -) `]�a ;��N(DD  IP�

 M� $5?( /�!� 
#�� W
%�(X �Pss =�'(   M. *)* ���	
� I[O0

 �* WU
%�(X � ���. ��
#) /�P�)    
#�U� ��U�EDYT1 �EDYT3 �

EDYT10  �EDYT19 ����  ��. r���^ �*   =��U� -���. �M
9�)

$��� $��� �
�*�#  -) �N	. 
�*�#�e   $U��� �U� �]�*   
U�*�#

 B
���  �%Ce  �]�*-��� *�	(   ���U	
� YH�� o�	># �* �

=� *�� M  -) �N	. �� .   MU. �U� YZ'# c��#-� �)�1% -) _G


���-�) YH�� �
#) IP� �* ��!%    MU>
N( �* � �* -) �UN	. ���

   *�U� /��UT# /�U!� d�� 
����N.�� $�O� ���	
� M� .  MU>
N( �*

 M�)�� -) �*�SN ) �� c��#-� �)�1%Pss17 `]�a 
���'# ;��N( 

 �� ) r���C.(  

 $
4	�Pss M� R�^)  ���] 
G) $
� �� �s  M%��  /�U!� 

� =��2
# ��� �&�* ���  
# �!. M. =�'(  
#  �U�*  t�)�U� b� � 

)��
� $5?( M� *��� M��#*)- �* E�N?� ���	
� I�# �%  $U ) 

(Niknejad Kazempour et al., 2010) . R �!# ���] �*   =*�U�

 t�)�� 
U# /�!� $�O� ���	
� �
s
L#  �U()�%  R5U   c��U. 

 `��P MUVaO#    *�U� r�U8L#)Toben et al., 1991; Valencia-

Botin, 2007; Valencia-Botin, 2011 .( �* ���UU?H B��NUU'
�

  ��U�� �* b�6�# ��
?� t�)�� �* � n�� $��6� � B
��G ��#*

��S%) =�N?��% ��  
#  �N�)Kietzell and Rudolph, 1977) .( ��N.��

     
P�U� �FU� �U� f�UH �=�U�2
# 
��
� ����T� �s  ��  
U#   �U(�#

)Taghavi and Keshavarz, 2003 ( 
�*�U9� �  
LsU   �FU� * �

X�9�
#�
G)� ���	
� ��
?� I�#  $U ) )Kietzell and Rudolph, 

1977; Valencia-Botin, 2007.(  $UU'. -) _UUG �MUU(�	( �)�UU�




����� � C�/)    
���� 
�� : �=�D9 ;���2 "1 �$��E2 "19FG ��

 M� �*�9� ����F�Pss  �P. syringae pv. atrofaciens �* ��N.�� �

M���
� d�� h!�G ��� `]�a ����'#    =�U'( MU. ��   ��U!�* 

*���F�    $U ) ���U	
� =*��)Zavaleta-Mancera et al., 2007 .(


N(� -) �*�SN ) h
%�
� �� �*  $����U#  ���U	
�  MU�  R5U   MU!�2�  

n�� �  *�U>�)  $U
4	�  �U��  /��UT#  �N.�U��  M
U]�%   
U	(   *�U�  

Levy, 1998) .(M� �V(   
U#      $����U# �)�U� E�� B��UN�� �U �

$ ) /��T# /�P�) -) �*�SN ) ���	
� .   �)�U� �*��U4# ��49�s#

 M� /�!� $#��T# 
���-�)Pss /�>()  ���  $ ). �* B�)  
U ��� 

$#��T# DD IP� � W
%�(X 
#�� /�!�  =�U( � /���*   MU�Pss   �U�

�#*)- �n�� $V�^ -) �*�SN )�M�)�� �M ��� �� ���	
� )-
� n��  �

t�)�� R �!# *�>�) � E�N?�  ���U	
� �*  MU(�Z��  
��U�-�) � 

YZ'#  �� M. IP� �
#) M� M�)��  �U�� Pss18  �Pss17   /��UT#

� $ ) M�  =)�!0 W
%�(X /��T# 
��4# ���	
� B�) M�  
# *�� .

 
 ��� �*Taghavi and Keshavarz (2003)  ��(��) ��O� /�P�)

x�  �f�%) IZ% �  hU
(  *)\U(  MU�   =)�U!0  IUP�  /��UT#  
U��4#  

��� �()YZ'# c��\G B�) �* M. 
9�a �* � �� B�) /�P�)  MU� 

��	
� ��Pss "�?a �() .mn�	Na) ���S% �* ��� ���	
� )- 
U� 

M�)�� ��� �*�SN )  ��� �* 
���-�) $#��T#  �U0��  ���US% �* 

��� `]�a ;��N(  $ ). -�E�� )� �#�M (-
  -�) ��UL( � U���
 

 $#��T#�% *��a� �$ ) ��� /�>() =�?1. 

W
%�(X $#��T# 
���-�)    MU� MU0�2# t�)�U� �* /�!� ��� 

 R5  t�)�� t
L# ��H � �

�% �* $
 �?a �* r�6  �U�� 

 �)�U�*   $U )Maraite et al., 2007) .(  WU
%�(X $U#��T#  �U�� 

��NZ# /�!�  �-�� �� )Aegilops (  MU�(Psa) Pseudomonas 

syringae pv. atrofaciens �*  M�a�#   MU(�Z�� �* M�5!U  ����

       M�5!U  MU� ��N.�U� =�
U?(�3 �  �U��2% �U�)Zaharieva and 

Vassilev, 1995 (   MU�a�# �* MU���
� M� =�
?(�3 �  ���2% ��

 
��� M )Vassilev et al., 1995 ( /�U>()   ��U�   $U ).   BU�) �*

 MU��# c��\G  
U(-  �U�  �U��2%  =�
U?(�3 �   MU�  d�U�  /��U�v 

M���
� ��� /�!� /�>()   �U� .  ����U'# IU[O0   ��U� �*  /�UP�) 

"�UU?a `#�UU� �UU��)�(� $UU���  �*�UU# *�UU� MUU. �UU% RUU�^)  

�ee�pq M��# M
a�( �]�* 
(- ��� �*�N?�  
# �� .B�)  IU[O0 

����'# I[O0 ��   ��U� �*  c��\UG  �U��  �U&�*  ���Us%  $U�)* 

)Otta, 1974; Vassilev et al., 1995; Taghavi and Keshavarz, 

2003 .(-)  c� �% �S] YH��)�
]�%  ��� ( 
��U�-�) �)�� 

=)2
# $
 �?a M
a�( M��# 
(- d�� /���v M���
�  �U��  /�U!� 

)��� 
���-�) $#��T# /�P�) � W
%�(X ��� 
#��  /�U!�  �*�SNU ) 

 ��.    MU49�s# B
NU?Z( BU�) )�  $U )  MU. �* =�  )�U��  
��U�-�) 

$#��T# /�!� M� `#�0  $U�O� -)  BU�) E��  �*�SNU )   
U#  *�U� .

 ��N.�� M� /�!� /�P�) c!.)�Pss � $US� �D  ��e   -) _UG -��

M��# 
(- 
���-�) ��. =�'( ;��N(  *)* -�� I�(  _UG -)  MU��#  
U(- �

�N��B� =�#- )��� $�)**�� �)*��� $ ).   

���	
� �� M�)�� h� -) M49�s# B�) �* M� n�� 
�)-   ��UV!# 

�BN�� IP� /��T# M� �
��	� O��$  d�U�  /�U!�  �*�SNU )   �U� � 

c��#-� �* M(�Z�� � t�)�� b��s# *�>�) �  E�NU?�  ���U	
� 

/�>()  ��. W
%�(X =�
# -) ��
 ��� � ���� IP� �
#)  M� ����	
�

Pss *�� /��T#.  

  

References 

 

ALTSCHUL, S. F., W. GISH, W. MILLER, E. W. MYERS 

and D. J. LIPMAN, 1990. Basic Local Alignment 

Search Tool (BLAST). Journal of Molecular Biology, 

No. 215: 403-410. 

DYE, D. W., J. F. BRADBURY, M. GOTO, A. C. 

HAYWARD, R. A. LELLIOTT and M. N. 

SCHROTH, 1980. International standards for naming 

pathovars of phytopathogenic bacteria and a list of 

pathovar names and pathotype strains. Annual Review 

of Plant Pathology, No. 59: 153-168. 

FAHY, P. C. and A. C. HAYWARD, 1983. Media and 

methods, p. 337-378. In: P.C. Fahy and G. J. Persley 

(eds.). Plant bacterial diseases: A diagnostic guide. 

Academic Press, New York. 

GONZÁLEZ, A. I., M. PÉREZ DE LA VEGA, M. L. RUIZ, 

and C. POLANCO, 2003. Analysis of the argK-tox 

gene cluster in nontoxigenic strains of Pseudomonas 

syringae pv. phaseolicola. Applied and Environmental 

Microbiology, No. 69: 4979-4982. 



����?�� � 
��,�- 
.�/ :����� ��
�	 ��� 
����  
��Pseudomonas syringae pv. syringae ���� 
����� � �! "���� 
�������� ... �	

HIRANO, S. S. and C. D. UPPER, 2000. Bacteria in the leaf 

ecosystem with emphasis on Pseudomonas syringaea 

pathogen, ice nucleus and epiphyte. Microbiology and 

Molecular Biology Review, No. 64: 624-653. 

KERKOUD, M., C. MANCEAU and J. P. PAULIN, 2002. 

Rapid diagnosis of Pseudomonas syringae pv. 

Syringae, the causal agent of blister spot of apple, by 

polymerase chain reaction using specifically designed 

hrpL gene primers. Phytopathology, No. 92: 1077-

1083.  

KIETZELL, J. and K. RUDOLPH, 1997. “Epiphytic 

occurrence of Pseudomonas syringae pv.atrofaciens,” 

in Pseudomonas syringae Pathovars and Related 

Pathogens, K. Rudolph, T. J. BURR, J. MANSFIELD, 

D. STEAD, A. VIVIAN, and J. VON KIETZELL, Eds. 

pp. 29–34, Kluwer Academic, Dodrecht, The 

Netherlands, 1997. 

LELLIOT, R. A. and D. E. STEAD, 1987. Methods for the 

diagnosis of bacterial diseases of plants. Blackwell 

Scientific Publications. U. K. 215pp. 

LEVY, S. B. 1998. The challenge of antibiotic resistance. 

Scientific American, No. 278:46-53. 

MANCEAU, C. and A. HORVAIS, 1997. Assessment of 

genetic diversity among strains of Pseudomonas 

syringae by PCR-restriction fragment length 

polymorphism analysis of rRNA operons with special 

emphasis on P. syringae pv. tomato. Applied and 

Environmental Microbiology, No. 63: 2498-505. 

MARAITE, H., C. BRAGARD and E. DUVEILLER, 2007. 

The Status of Resistance to Bacterial Diseases of 

Wheat. Pp. 37-49. In: Wheat Production in Stressed 

Environments. Buck, H. T., Nisi, J. E. and Salomón, N. 

eds. Springer, New York. 

MILUS, E. A. and A. F. MIRLOHI, 1994. Use of disease 

reactions to identify resistance in wheat to bacterial 

streak. Plant Disease, No. 78: 157-161. 

MILUS, E. A. and D. B. CHALKLEY, 1994.Virulence 

of Xanthomonascampestris pv. translucens on selected 

wheat genotypes. Plant Disease, 78: 612-615.  

MULET, M., M. GOMILA, C. GRUFFAZ, J. M. MEYER, 

N. J. PALLERONI, J. LALUCAT, AND E. GARCÍA-

VALDÉS, 2008. Phylogenetic analysis and 

siderotyping as useful tools in the taxonomy 

ofPseudomonas stutzeri: description of a novel 

genomovar. International Journal of Systematic and 

Evolutionary Microbiology, No. 58:2309-2315.  

NIKNEJAD KAZEMPOUR, M., M. KHEYRGOO, H. 

PEDRAMFAR, and H. RAHIMIAN, 2010. Isolation 

and identification of bacterial glum blotch and leaf 

blight on wheat (Triticum aestivum L.) in Iran. African 

Journal of Biotechnology, No. 9: 2860-2865. 

OTTA, J. D. 1974. Pseudomonas syringae incites a leaf 

necrosis n spring and winter wheat in South Dakota. 

Plant Disease Report, No. 58:1061-1064. 

OTTA, J. D. 1977. Occurrence and characteristics of isolates 

of Pseudomonas syringae on winter wheat. 

Phytopathology, 67:22-26. 

RAHIMIAN, H. 1989. The occurrence of bacterial leaf blight 

in wheat. 9th Iranian Plant Protection Congress, 

Mashhad, Iran, P. 146. (in Persian with English 

summary). 

SAHRAGARD, N. 2000. Wheat resistance to bacterial leaf 

blight. Proc. 14th Plant Protection Cong. Iran, Isfahan, 

P. 243 (in Persian with English summary). 

SAMBROOK, J., E. F. FRITSCH and T. MANIATIS, 1989. 

Molecular cloning: A laboratory manual., 2nd ed. Cold 

Spring Harbor Labo ratory Cold Spring Harbor, NY. 

SCHAAD, N. W., J. B. JONES and W. CHUN, 2001. 

Laboratory guide for identification of plant pathogenic 

bacteria. American Phytopathological Society. 

American Phytopathological Society. St. Paul, Minn, 

USA, APS. 

SCHAREN, A. L., J. W. BERGMAN and E. E. BURNS, 

1976. Leaf diseases of winter wheat in Montana and 

losses from them in 1975. Plant Disease Report, No. 

60: 686-690. 

SELLAM, M. A. and R. D. WILCOXSON, 1976. Bacterial 

leaf blight of wheat in Minnesota. Plant Disease 

Report, No. 60: 242-245. 

SMITH, J. and M. J. HATTINGH, 1991. Fluorescent 

pseudomonads associated with diseases of wheat in 

South Africa. Journal of Phytopathology, No. 133:36-

48. 

SORENSEN, K. N., K. H. KIM and J. Y. TAKEMOTO, 




����� � C�/)    
���� 
�� : �=�D9 ;���2 "1 �$��E2 "19FG �


1998. PCR detection of cyclic lipodepsinonapeptide-

producing Pseudomonas syringae pv. syringae and 

similarity of strains. Applied and Environmental 

Microbiology, No. 64: 226-230. 

STEAD, D. E. 1992. Grouping of plant-pathogenic and 

some other Pseudomonas spp. by using cellular fatty 

acid profiles. International Journal of Systematic and 

Evolutionary Microbiology, No. 42: 281-295. 

TAGHAVI, S. M. and K. KESHAVARZ, 2003. 

Identification of the causal agent of bacterial wheat leaf 

blight in Fars and Kohgiluyeh & Boyrahmad provinces 

and the reaction of certain wheat cultivars to them. 

JWSS - Isfahan University of Technology. No. 6 :171-

179. (In Persian with English summary). 

TAMURA, K., J. DUDLEY, M. NEI and S. KUMAR, 2007. 

MEGA4: Molecular Evolutionary Genetics Analysis 

(MEGA) software version 4.0. Molecular Biology and 

Evolution, No. 24: 1596-1599. 

TEYSSANDIER, E. and D. C. SANDS, 1977. Wheat leaf 

blight caused by Pseudomonas syringae in Argentina. 

Phytopathology. No. 87:1766. 

THOMPSON, J. D., D. G. HIGGINS and T. J. GIBSON, 

1994. CLUSTAL W: Improving the sensitivity of 

progressive multiple sequence alignment through 

sequence weighting, positions-specific gap penalties 

and weight matrix choice. Nucleic Acids Research. No. 

22, 4673-4680. 

TOBEN, H., A. MAVRIDIS and K. RUDOLPH, 1991. Zum 

Vorkommen der basalen Spelzenfäule an Weizen und 

Gerste, hervorgerufen durch Pseudomonas syringae 

pv. atrofaciens, in West-Deutschland. Zeitschrift für P 

flanzenkrankheiten und P flanzenschutz. No. 98:225–

235. 

VALENCIA-BOTIN, A. J., L. E. MENDOZA-ONOFRE, H. 

V. SILVA-ROJAS, E. VALADEZ-MOCTEZUMA, L. 

CORDOVA-TELLEZ and H. E. VILLASE NOR-MIR, 

2011. Effect of Pseudomonas syringae subsp. 

syringaeon yield and biomass distribution in wheat. 

Spanish Journal of Agricultural Research, No. 9: 1287–

1297. 

VALENCIA-BOTÍN, A. J., L. E. MENDOZA-ONOFRE, H. 

V. SILVA-ROJAS, L. CÓRDOVA, D. ESPINOSA-

VICTORIA, E. VALADEZ-MOCTEZUMA, H. E. 

VILLASEÑOR-MIR, 2007. Aggressiveness estimates 

and inoculation methods of pathogenic bacteria on 

seeds and seedlings of wheat 'Seri M82'. Revista 

Fitotecnia Mexicana, 30 (3), pp. 255–259. 

VARVARO, L. 1983. Una batteriosi del Frumento duro 

(Triticum durum Desf.) causata da Pseudomonas 

syringae pv. atrofaciens (McCulloch) Young et al. in 

Italia. Informatore Fitopatologico. No. 33:49-51. 

VASSILEV, V., K. KOLEV, M. ZAHARIEVA and V. 

SEVOV, 1995. Resistance of Aegilops, maize and 

wheat genotypes to Pseudomonas syringae pathovars 

atrofaciens and syringae. Agronomie, No. 15: 25–29. 

YAMAMOTO, S. and S. HARAYAMA, 1995. PCR 

amplification and direct sequencing of gyrB genes with 

universal primers and their application to the detection 

and taxonomic analysis of Pseudomonas putida strains. 

Applied and Environmental Microbiology, No. 61: 

1104–1109. 

YOUNG, J. M., D. W. DYE, J. F. BRADBURY, C. G. 

PANAGOPOULUS and C. F. ROBBS, 1978. A 

proposed nomenclature and classification for plant 

pathogenic bacteria. New Zealand Journal of 

Agricultural Research, No. 21:153–177. 

ZAHARIEVA, M. and V. VASSILEV, 1995. Study of adult 

wheat and Aegilops resistance to Pseudomonas 

syringae pathovar atrofaciens. Agronomie. No. 15:21–

24. 

ZAVALETA-MANCERA, H. A., A. J.VALENCIA-BOTÍN, 

L. E. MENDOZA-ONOFRE, H. V. SILVA-ROJAS, 

and E. VALADEZ-MOCTEZUMA, 2007. Use of 

green fluorescent protein to monitor the colonization 

of Pseudomonas syringae subsp. Syringae on wheat 

seeds. Microscopy and Microanalysis, No. 13: 298–

299. 

   



����?�� � 
��,�- 
.�/ :����� ��
�	 ��� 
����  
��Pseudomonas syringae pv. syringae ���� 
����� � �! "���� 
�������� ... ��

  


