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Table 1. Monthly average temperature, relative humidity 
and rainfall inShahhat region from 1/10/2003 to 30/7/2004. 
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10 34.2 11 21.2 65.1 � 
11 31.2 6.5 14.8 77.0 49.6 
12 20.0 3.0 10.3 81.3 115.2 
1 16.0 2.8 8.7 79.8 227.4 
2 26.5 4.0 10.3 74.0 58.4 
3 27.0 3.5 12.7 52.0 6.2 
4 30.0 6.0 14.6 65.9 20.0  

5 32.0 7.5 18.0 60.7 � 
6 34.0 11.5 21.1 60.2 � 
7 36.0 16.5 22.9 67.2 10.4 
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Table 2. Monthly average temperature, relative humidity 
and rainfall in Blanj region from 1/10/2003 to 30/7/2004. 
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10 28.5 16.6 22.86 50.6 � 
11 20.2 11.6 17.78 69.8 58.6 
12 14.9 8.3 12.48 78.2 112.4 
1 13.3 7.5 11.06 76.8 266.9 
2 15.3 7.6 12.66 69.8 55.7 
3 19.1 9.7 15.84 63.8 15.0 
4 21.5 11.7 17.20 55.0 23.9 
5 25.5 13.6 22.38 47.8 � 
6 28.4 15.0 25.14 52.2 � 
7 29.2 19.0 26.82 57.6 6.0 
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Figure 1. Distribution and location of collected samples of  Arbutus pavarii spot disease in El-Jabel Al-Akhdar area, Libya.  
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Figure 2. Normal symptoms of bacterial spot disease on Arbutus pavarii leaves (A), hypersensitive reaction on tobacco leaves 
(B) and symptoms on Arbutus pavarii leaves, 25 days after artificial inoculation.  
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���� 3.  ������ ��	
���� ��

���� ����
� ��
���  ���������
�� �
��� 
��� ���� �	�� ���	����.  
Table 3. Disease incidence and plant density in the different regions from which infected samples were collected.  

  

����	
�    Regions 
���	
� �	�  

Region code 

 �
�
� ��� �� �������)�(  
Altitude above sea 

level (m) 

������
� �����
�  
)���!�� ���/�2(  

plant density  
(Number of tree/m2) 

 ���"�� ����(%)  
Disease incidence 

(%)  
�!��� "��   Rass Alhelal  �.#   RS 265 0.215 6.01 bc 

���$� %������ Alargob Abied &.%   AB 515 0.248 24.94 ab 
#'����   Lamlouda  (�   LM 667 0.235 4.29 c 
#'�)��   Alzreda )   Z 673 0.271 3.14 c 
*��+   Habon ,   H 630 0.159 19.52 abc 
��-�   Satya "   S 460 0.290 22.86 abc 

%��	�� "��   Rass Altrab �.�   RT 648 0.175 22.12 abc 
�/��0��   Alariga 1   G 670 0.214 35.29 a 
2�����   Belanj %   B 563 0.180 18.26 abc 
�-���   Gfnta 3   GF 494 0.175 19.12 abc 

 ���� ����	
��
 �	��� ��� ��� ���
�
 ��� ���	��� ��
�
 � �����
� ���!� �"	�
�#
 ���$)LSD( �	��� %	
�� &�"0.05.  
Means of disease incidence followed by the same letters are not significantly different according to LSD test at P= 0.05.  

  
 ��� ����� 	
 ��
���� ����� ������  ���
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 !"�#
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� -.� �/� 0(1
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����2)3.14%(  $) �/�(��� �&��4
� ��&�� �����)670 	(  �5% 6��

 ����2 ��
� '(�� �/� 0(1
)35.29%(    ������� ����� "&) 7
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 ��
� 8��9�����    -�� $�) !":��
 ��9� -���� '
2 61�� ����

�&���.    ��&��4
�� �����.� <�(�
� 6.��� �� ���� ��9� ��*�� ��
 ��� =����� !���* 0�1�"� �����&� #����14>22 º?@   6�.��� �����

 ��� !���*
� 0�1�" �/�) =����� A���
� ?��� ���
 � ���*15–
25 º? �5%� 	
�
� $
��B
� C��5 �� 6� D��� )3 ( �� ���� ����

*
� 0�1�" '(� "�E� �������
� C5/� ��� �� =����� $�
� !���21–24 
º?. 
��"
� �&��� #������  ��
��� 0�"B��
 ��&
���� F�* ��

 -�% �
��� =����G�����  ��� �
��"
� �&��� $)487.2 �	   $�)
� 0�*E "���� ��*�538.5 �  <��(�
� "����� ��*� $) 	.   �5�%

 F�"* $) ������ "��
� ����H
 ��&

���    ����� F��* �����
 	
�
� $
��B
�)3 ( ����   	�
�� $�) I�!"�� �"�� 8��
� �5/� ����

�� C��� �E��) 	����
�� 0�*�&�
� $) ����

� �������
� �� JK��E ����
�� C��� 6� ������� ������ F�* �������
� ����G�����.  

    -L�9 ����
�
� ������
� �
��� �� M*�
 ��9� ��*�� ��
 ��� 0�*E "���� ��*� $) �
��"
� 	
��70.12% �  ��*� $)

<�(�
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�
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 ��������	 
��
�� ������	 � ���
�	 
����	 ��	�� �� ����
������	 ������ �����	 ����� �����! �"� #	�$ �%��� �����. 

 �&�� '�� �������	 
����	 ��	�� (&��) �� ������	 *+%��	 ��$
�,)�� 
	��
��� -/
� ��������	 
��
�	 0+� �"    �-1���� 2�1�"

��)�	 �&�/�� �/��	 ����) ������� �3�� 
	+ ���4�)� ���&	� .  �1
�
 5)$�	 6��� -��	 ��������� 7���� 
����	 0+� 6��$Pseudomonas 

)9� 11� 12� 17(.  
 �&�� '�� ������	 ��������	 
��
�	 ��) ����!	 �)��KMB 

��	  �1��!�	 ��������	 
	����!)LOPAT( )  ���1$4(  1��" �" �
 
�%�� 
$�)" �,
��$�����7���� :	��! � )�
��(  7�1��)� �

  ;�3�1�� *+%� ��$< �&�� -3 ������	 =��)> ��$�� 
)��� /���	 -3
 �,��?5 %A�B� �,��� �6��� ����) ��� C�� ������  D��� �,�/�

� ;���" ��$��� #$��	 7����� ;�B��1� ��+ ��� �������	 /�3 ����!. 
�!� ����� 
)��� ����	 ���������
�� �	��/�//   =�1�)?� 5/�1/��	

 0��+ �� 6� F��� �� 	+�� ������,�� ��)�$�" #��)? ��G����	 �� ���  
)5� 9� 12� 14 �16 �17(  #,�11�� -113  *�11�����	 D�11)�� 

Pseudomonas syringae.  

    ��$����1���	 H	�1!�	 �1�	�� (&��) ����������	����  �1�
�	I�! ��	 ��������	 
��
������ ) ���$5(    
1)�� �1,
��$ �"

 �1��� #��)? =��)?� �������	 ����!� ��$��J  �����1$� ���  #��1)?�
� ��)����� ��3������	 #��)?� ��)����$�	  ��1� -3 �
	��)�	� �����

    �1������� ����1�������� ��1��� #��)? =��)> ����� �,
��$ 
)��
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���"     21
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�B/)� ��� 7�&���	 ���$�	.   -�1����� -��13 ��+� )5 (  21
� �"
���	� 2����	 /�)�	 �� 
��)M     C��1�� 7���1%� (&�1�) -/
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 �" 
	��/�	����)� 
�&�� '�� A�!�).  

  
  

���� 4. ������ ��	
����� 
��
����� )LOPAT ( 
�������� ���� ���� 
����� ������Pseudomonas syringae.  
Table 4. The five key tests (LOPAT) for identification of Pseudomonas syringae pathovars 
 

�����
 ��������
 �

�	���
  
The five key tests 

(LOPAT) 

�������
 ��
���	�
 �����
   Different bacterial isolates  

.�  
 RS 

�. �
AB 

!�  
 LM 

�  
 Z 

"  
 H 

#  
 S 


. �
RT 

$  
 G 

�  
 B 

%  
 GF 

�
����� �
���  
 Levan Production 

+ + + + + + + + + + 

��������� �!
��  
 Oxidase reaction 

 "   "  "  "  "  "  "  " - - 

 #
$���������� �
	��  ��!
%&��$ 
#
#���/ '#
#���  

Pectolytic activity on 
potato slices 

 "  "  "  "  "  "  "  "  "  " 

 ���*�, -���, #
$�
����*����0�� 

Arginine dihydrolase 
activity 

 "  "  "  "  "  "  "  "  "  " 

 ��! ���
�	�� #�1 �!
��
2���� 3����  

Tobacco leaves 
hypersensitivity reaction   

+ + + + + + + + + + 

 = + �
����� ��*��Positive test "  = �
����� ���
�Negative test  
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 ����5. ���������� 	
��
��� ������������ ����
��� ��������� ������.  
Table 5. Physiological and biochemical characterization of the different bacterial isolates 
 

 �������	
�� ��
������
������������  

Physiological and 
biochemical tests 

 �
������ ��
������ ������The different bacterial isolates 

.�  
 RS 

�.�  
 AB 

��  
 LM 

�  
 Z 

�  
 H 

�  
 S 


.�  
 RT 

�  
 G 

�  
 B 

!  
 GF 

�������� �����  
catalase 

+ + + + + + + + + + 

 ���� �����–�����������  
Beta-galactosidase  

± ± ± ± + + + + ± ± 

������������ ����� �����  
Lysine decarboxylase 

 �  �  �  �  �  �  �  �  �  � 

������������ ��!����� �����  
Ornithine decarboxylase 

 � +  �  �  �  �  �  �  �  � 

�����"�� ����� #���$  
Gelatinase  

+ + + + + + + + + + 

 ������� ����� #���$Urease  �  �  � +  �  �  �  � + + 
 ��%������� ����� #���$���������  

Tryptophane desaminase 
+ + + + + + + + + + 

 �������&�� ������� #���$  
H2S production 

 �  �  �  �  �  �  �  �  �  � 

'����� #���$  
Indole production  

 �  �  �  �  �  �  �  �  �  � 

������� #���$  
Acetoin production  

+ + + ± + + ± + + + 

 ������� ���
���  
Citrate utilization  

+ + + + + + + + +  � 

 = + ����
�� �����Positive test   
± =  ����
�� ����(Weak test   
�  = ����
�� �����Negative test  
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Pseudomonas 

syringae ���
�
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�� 0��
��
�� 0���=
�� 0��	
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� ?���
�����
����� 0� �#�� $� ��	���  �� ���� @
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 5+��
�� 0��!� 0��
� A��%� �� �#��� $�!�
� 2� 3�
� ���	
� ���
     ���
����
� 5���� B
���=
� �����Pseudomonas syringae pv. 

syringae   �
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� ��
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6���  0����
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��  ��
����
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 ����6.  ��������	
����� �
�
����� ������ ������ ���� ������ ������ �����
� ����� !���� �
������� �������� ���� ��
�����.  
Table 7. Utilization of sugars and other carbon sources for acid production by different bacterial isolates  

 
 ��	�
��
� ���
���


�
��
 ����	
��
  
Sugars and other 

carbon sources 

�
	����
 ��
���	�
 �����
   The tested bacterial isolates 


.�  
RS 

�. �
AB 

!�  
 LM 

�  
 Z 

"  
 H 

#  
 S 


. �
RT 

$  
 G 

�  
 B 

%  
 GF 

����
"   Glucose  ± + ± ± + ± + + ± ± 
#��
���   Mannitol  ± ± ± ± + ± + + ± ± 

��
��#��
   Inositol  ± ± ± ± ± ± + ± ± ± 
#��
����   Sorbitol  ± + ± ± ± ± ± ± ± ± 

������   Rhamnose   $ +  $  $ +  $ + +  $  $ 
�����   Sucrose  ± + + ± + ± + + ± ± 
��
�


�   Melibiose   $ + +  $ +  $ + +  $  $ 

�
���"
�%   Amygdalin   $ +  $  $ +  $ + ±  $  $ 
���
���%   Arabinose   $ + +  $ +  $ + +  $  $ 

 = +�� ������� ��"Positive test   
± =  ������� �	
�&Weak test   
$  = ������� �����Negative test  

 

Abstract 
Boubaker, A.M., A.M.Y. Alawami and O.M. Al-Sanusi. 2009. Definition and Distribution of the Bacterium Causing 
Spot Disease on Cane-Apple (Arbutus pavarii Pampanini) in Jabel El-Akhdar Region, Libya. Arab Journal of Plant 
Protection, 27: 179-187. 

A survey carried out from 2004 to 2005 in Jabel El-Akhdar region, Libya, revealed the wide spread of leaf spot disease on cane-apple 
(Arbutus pavarii Pampanini) that grow naturally in El-Jabal El-Akhder region. The preliminary results showed the distribution and incidence 
of this disease in different regions. The general features of cultural, morphological, physiological and biochemical properties of the different 
isolates proved that the causal organism of the disease is the bacterium Pseudomonas syringae pv. syringae. These results were confirmed by 
pathogenicity tests. 
Keywords: Arbutus Pavarii, Pseudomonas syringae pv. Syringae, Bacterial spot, Libya. 
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