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$5�
<� >�  =�n��; n�=  vnK�  �5nb�� �$5� 
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nn����{H =#nn�	6 �nn$5�
nn?��R )2013 Jamali, & oomKohan( 	 �c�=� 
F���75�; 
4�; h����= 
��� �; # � cinerea Botrytis  en��  En�7 =��C74 `�� )2014 ,Dehkordi Taheri(  '�n �  �5n��. Nashwa 	 Elyousr-Abo )2012( �� Enn� �nn�F�� �nnc� G9~� G\�:�= 1% 	 5% '�b� x�;  #n�^  'n��  
n�	��� ���$>� (��� 3��^ 	 '�5���  ���; �K�  W�nX  Alternaia

solani �� _���nn  �nn��Q� 	 �nn�P�� U��Qnn� (#nn���7 �nn7 =��c� 
^�X #]  nK�6 ��  �n;  �5n$	  ̀ n�7�� =n�  
F5n�R �5$5� �� '�b� Y�� ���� G9C� '���.#�� �� U��Q� =� �nn?�� '�nnb� '#nn: 'nn�� marmelos Aegle 	 enn�=nn� roseus Catharnthus l�; G���� >� ���5$ 
n�> 	  #n � �C��=� W�X solani A.  '#n   Gn�� )1989 Vijayan,(. Y���;�;( �� Y�� 3�	{H =��c�  #n]  
^�nX  �nK^  'n�� 
�	��� 	 ���� 
�5; ���� 8@�� e�   Yn��	6  d�n7 �5nF6 )eriocalyx Thymus(( Ynnn��	6 
�nnnR	> ) Thymbra

spicata(( e�F ��C�57 )decombense Oliveria( 	 '>�� 
���>54 )khuzistanica Satureja( �; =���; �<F
$5� �$5�
?��R �� _���  �	�� ���  	 �	�; ���  ) �n�P��( 
���; # .    
���  ����  �;�5\�� 
���; �c� '�b�  
F5�n��  �nK^  'n��  
n�	��� 	 ���� Y��	6 d�7�5F6( Y��	6 (
�R	> e�F  ��nC�57 	  '>�n� =���P; �; ����7 W�X e��  �n<F  �n$5� 
$5n�  
n?��R �n� 3�nn�>6 �Qnn�� �� _���nn  �	�� �nn��  	 �	�nn; �nn�P�� �� '?���>6 =���; 
n��   ��>n�  �nK$  =>�	n�7  8@n�� 	 ��P�� 
������ '?���� 8@��  
nJ��O 	  ��n$�  .#n   �n;  Yn�� �5nn\��( �#nn�;� W�nnX solani Alternaria enn�� �nn<F 
$5nn� �$5� 
?��R>�  p��Qn�  '�5nF6  �n$5�  
n?��R��  ��n��  8@n�� N�$=�	6 	 �; =	� _��� G�7 PDA ��~<� 	 qF4 =>n� # . Y��k�� =��;  �n�K�  n�����  �#n�;�  �4n �� =n�  
��5n� ���� 
�	��� ��5� �\� >� '?��	�=� 
��9O K�6 ��  ��n�� 8@�� N�$=�	6 #����( h�� �� _���  ��� 	 ��5K�  ̀ n��� E�4 #����#�. '�b�=��� >�  �n�5�� =n�  
�n��  �n; U	�  ���7 h�4; �5��� 70% _�5� '?���  �Qn��  
nX�; 	   #n�; =>��#$ ; E�7 ��H  �48��� # .    5����6 :8& ����� �4��� �9 �1��: ,��23��� (���	/ ��&�' �' ;��< (&�' �=	<  Y�� 3��>6 �; ��5+ L�O  a@�n7  
R�nb�  n;  �nK^ ���<� 8��� .#  =��; Y��  �5n\��(  �#n�;�  Gn\�: n�= 200( 400 	 ppm600 �� E� >� '�b� n�  n; 100  
n��� �n��F PDA e����� '#  ; G\�: 39 8�� �� ���F Z5�P� #����. 
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���=��� >� _��� G�7 g�H �'>	 W�X e��  �n<F 
$5n� �$5�
?��R �� ���; 	 �� Q7�� =��H=� =	J '�b� n� ���X '��� .#  =��; #�  G9~� >� G\�:  �n�  8�n� �� F� �n� W�X37 e��57�� 	 =��;  #�n   
n*��  8n��  enJ���  �n�K� =��� #  	 >� f6  �n���  �n;  =n$  '�nb�  '�*�n��  #n . =��H� �; ��5+ ��	��	 �� '?���  �5�n;5<�� 	 ��  =n�� 25 �$�� 
������� � 
��> �7 ��X ����H W�X �; �~7�#J #���( =��#K?� .#  �c� 
�#����>; '�b� ;  '>�#n�� =�n�� ��X 
��7 	 #+�� 
�#����>;  '�nb� n�  Mn���;  #n+�� �K� # � 85��C�� W�X �9��� #  )4020 .,al et Dev.(    5����6 :>&' ����� �4��� �9 �1��: ,��23��� (���	/ ��&�' �' ;��< (&�� �=	< (�@�A�/)  Y�� 3��>6 �;��5+ a@�7 
R�b� ;  �nK^  ���n<� 	 �� ���<� e�  ��  ��#n��  
nJ��O 	  ��n$�  .#n����  =��n; 
���; �c� #] 
^�X b�'� ���� 
�	��� ��5�  �n�F�� �� Y�� 3�	{H >� U	� Latha 	 ���<�� )2009( '�*��� #����. �#�;� =��V; �$5�
?��R vX� 1-1-M �� ��#���= 
<���@H ; ��X 15 
��� �n��  =	nJ  
O5n�P� >�  dn4 (
���> G�H 	 ��� ��) e4�� �	6 e����� (#�#  ;  G9nC� �;��; G�7 #�# . ��#��� �� _���  ����7 '#   �n�P��=� nn; =nn�� 35-30 �nn$�� 
��nn����nn� 	 Gnn;5O� 
9nnC�   75-65% 	 Y��}� f6 
R7 	 ��V�� ;  =n��57 K-P-N  n; G9C� 20-20-20 �; ��#�� �� 8�� �� ���F  '��n��  n; f6 =��;6 	 � �#��� ���� �; p*��� 40 
������= ��J��) '�5F6(=>� 8��� # . �;�5\�� '�5F6=>� ��#��� 	  �n�K� ��� �����( �5�C���5� W�X �; G9C� 610 ×5  �5�n�� �� 
������F ��K� 	 ; '�*��� >�  En� AtoMister  =��n;  ��n��� ��5;�= �$5�
?��R '�*���  #n����.  hnH >�  ��n���  =��n; Y��}� _���  
�;5O� `��� =��; # � 	 '�5F6=>� (W�X ���� ; 3 5H 
�H
����� �;  �#n� 48  G�n�  '#��n 5H #�#  	  hnH >� �6  ��#n�� n� ��  _���n   �5n���  �n�P�� =��#K?� #�# . �; �5n\��  
n���; �c� =n�  =�nK�  '�nb� ���� 
�	��� 	� >	� hH >� '�5F6=>� ��#���(  '�nb� ���� 
�	��� ; ��  Gn\�: 200( 400 	 ppm600  �n�K� #�#  	 >� �� G\�: 30 
������F  =��n;  =��n��  ��#n�� n� '�*��� # . =��; #�   
n*�� >� f6  �n��� 	  =��n;  #�n  G9~� >� W�X37 e��57�� ��) 8�� �� (���F '�*��� .#  	� ��*� #�; >� ����� �#  =���; 	 #+�� 3�7  =�n��;  n; U	� Latha 	 ���<�� )2009( M���; '��� >�  �*n+  n�   9 G9c #  )�*+ '�� #XR (
��5F6 E� 5-1%  (
��5nF6 	� 10-6% (
��5F6  �n� 20-11%(  �nK^ 30-21%  (
��5nF6 g�nnH 40-31% (
��5nnF6 3nn  50-41% (
��5nnF6 Gnn*�   60-51% (
��5F6 G�� 70-61%  
��5nF6 	  �n�  ��n��; >� 71% 
��5F6(t h�� _�5�  �n�;��  �n�>  �n;  ̀ nCJ  #n+�� G9C� �; #�  �9��� 	 U��Q� #����.    �%�=���;	�# = �� × ��9N 	× 100 �� Y�� ��;�� n ��#�� ���� �� �� (���� v �#� �#  =���; �*+) � 9( 	 N ��#�� e7 ���� 
�#� ;.    =���;	�# 	#+�� = �����7	��	=���;	�# 	_	����	��	=���;	�# �����7	��	=���;	�# 	× 100 



592   ... ��&�' ,�	/ �01 ,��23 �4 ����� 5����6 :>C� ����� �4 �DE�FG ,��23 (���	/ ��&�' �' ;��< �@�A�/  Y�� 3��>6 z;�� 3��>6 8	� 8��� # ( ; Y�� �	*� �7 �#�;� ��#��� ; '�b� ���� 
�	��� ����  #�#n  	 	� >	� #�; _�5� �5�C���5� =��5��� W�X �����(  h�n� 	� ��*� #�; �#  =���; M���; U	� Latha 	 ���<�� )2009( '>�#����=� # .    ��)HIJ	�$I& ����6  ��Q�� =��6 _�5� 8����QR� 9.2 SAS  8n���   #n����	 =��; �C��� Y�?���� >� �5�>6 
75� �� ��� ���J� 5% '�*��� .#     �����  K��D@ 5����6 8&   �4 ������	I 5����6 ��  �LM:  �@CL�*  N��L:  Alternaria

solani �' ;��< (&�' �=	<  g��� ��Q�� h����	 ��� ��� �7  �nc�  '�nb�  �n��� 
�	��� �; ��X 
�5�7  W�nX  ��5n� >6 3�n�  �n�� ���  �n7 �c�=� '�b� �; ��X  
�5n�7  W�nX ��  ��n�  �n��J� 1% �5�>6 
75� 
������ �5; �	#$) 1.(    8&�O 1- ��)HI Q@���& �4 �����	I �� �M: �@C�* N��: 
Alternaria solani �' ;��< (&�' �=	<  R��0� SI		T�  �O�' �'�6  U	�@�	� T�
���  ���	I  13  **69/1507  �MV  28  14/90  W��9 T�		SI  -  27/2 **: 
������= �� ��� ���J� 1%    g��� �C��� Y�?���  �n�� ���  �n7  Gn\�: n�= 200( 400 	 ppm600 '�b��= ���� 
�	��� ��5� ��F�� 	 W�X37 e��57�� #� ) (G9~� �	#;  �@�n4�  
n������  n; �?�#�� �;�5O e�7 l�; =���5�$ >�  #n �  W�nX  ��5n� ��F�� #�# . �� <�FJ� ��5��=�  #�n   �	#n;)  '�nb� 	 W�nnX3nn7- #�nn  (
nn*�� =���� Y���nn��; �nn�X 
�5nn�7   )75 ���
(��� #��5; )e< =� 1 	 2.(      JX< 1- �Y���� U	�@�	� �4 �����	I �� �<� �0/�Z N��: Alternaria solani �' ;��< (&�' �=	<  a b b b b b b b b b b b b b020406080100 #� e��57�� 3<^�X �5F6 d�7 Y��	6200  �5F6 d�7 Y��	6400 �5F6 d�7 Y��	6600 
�R	> Y��	6200 
�R	> Y��	6400 
�R	> Y��	6600 ��C�57 e�F200 ��C�57 e�F400 ��C�57 e�F600 
���>54 '>��200 
���>54 '>��400 
���>54 '>��600 N��: �0/�Z �M:

(m
m

)



 #�$ (����� ���� 	 
�	��� ���� ������ �����	�35 '��  (4                                                                                                                  593   JX< 2- �4 [\�] ppm200 ,��23�� �� 8�D0* N��: ����@�D_6 �' �Y���� �� ���<   )A: U=�&6 �����&� B: ,��� ��@�D��CV C: U=�&6 `�*'C_6 & D: J
_ ((�DY�C*    K��D@ 5����6 >&'  �LL4 ��LL����	I 5��LL��6 �LL� �LL<T �/'CLL_6 �LLIC��LL�� �OC/ ��@���� N��: solani Alternaria �' ;��< �@�A�/  ��Q�� h����	 ��� ��� �7 �c� =�����  3�n�>6  �n; # � 
��5F6 ���� �� ��� 1% 6�5�> 
75� 
������ �5; �	#$) 2.(    8&�O 2- ��)HI Q@���& �4 �����	I �� T�< �/'C_6 ,�	/ �OC/ ��@���� N��: Alternaria solani �' ;��< �@�A�/ R��0� SI		T�  �O�' �'�6  U	�@�	� T�
���  ���	I 13  **98/1008 �MV  28  83/2  W��9 T�		SI  -  13/3 **: 
������= �� ��� ���J� 1%     g��� ��� ���#� �7  hnH >�  ��n���  �n���  n;  en�� =���;( �#  
��5F6 ��5;�= �$5� 
?��R�; �	�� ��> 3��QR� GR�. ;�=�5O �7 hH >� 	� �*�� >�  �n�>  ��n��� ���nn��;Y )32/59%( 	 Y��nn��7 )27/1%( �#nn  
��5nnF6 �;`���� �� #�  
*�� 	 #�  G9~� )W�X37  (en��57�� '#��� #����( 
F	 '�b��= 5��� '�*��� l�; 3�7 �#  
��5F6 G9C� �; #�  
*�� .#�#  �� Y�; �����( '�b� ppm600 Y��	6 R	>�
 )67/4%( =����  Y��n��7 �#   
��5nF6  .�5n;  hnH >� �6(  �n;��� n�`  Gn\�: n�= ppm400 Y��	6 R	>�
 	 ppm600 Y��	6  d�n7 �5nF6 =���� �#  
��5F6 =���7 G9C� �; #�   
n*��  .#n��5; Y�� �� 
FJ �5; �7 �� Y�; �����  hnH >�  #�n   (
n*�� �nn�5;nn�= Z5nn;�� �nn; Gnn\�: ppm200 enn�F ��nnC�57 )65/48%(( ppm200 '>�nnn� 
��nnn�>54 )65/35%( 	 ppm200 e�F ��C�57 )00/34%(  �n; ̀ n����  n;  Y�n �� �@�4� 
������ ; �?�#�� =���� Y�����; �#   
��5nF6 .#��5; g��� Y�� 3��>6 ��� ��� �7 ; 3��QR� G\�: �� �K^ '�b� ��5� ��F��( �#  
��5F6 Q�� 3�7 
��#; )e< =� 3 	 4.(    >C� 5����6 K��D@       ,�LL	/ �/'CL_6 T�LL< �L� 5��L��6 ��LL����	I �DE�LFG �L4�OC/ N��: �� ��@��Alternaria solani �@�A�/ ;��< �'     
�inn*J �nnc� �nn7 ��� �nn�� Y�?�nn�� �nnC��� g�nn��'�b��   �n��J� ��n� �� 3��>6 Y�� �� ��F�� ��5� = 1%  
75� �5�>6
������  �	#$) �5;3.(  



594   ... ��&�' ,�	/ �01 ,��23 �4 �����   JX< 3- �Y���� U	�@�	� �4 �����	I �� T�< �/'C_6 �IC���� �OC/ ��@���� N��: Alternaria solani �' �@�A�/ 

   JX< 4- �4 [\�] ppm600 ,��23�� �� T�< �/'C_6 �IC���� �OC/ ��@��   )A: ����< B: J
_ �(�DY�C* C: U=�&6 �����&� D: U=�&6 `�*'C_6� E: ,��� �@�D��CV & F: N��:5* (J	@C*'    8&�O 3- )HI�� �&�Q@� �4 G�DE�F ������	I 5����6 �� T�< /'C_6� /	,� �OC/ �@��� ��   N��: Alternaria solani �' ;��< �@�A�/  R��0� SI		T�  �O�' �'�6 U	�@�	� T�
���  ���	I  13  **83/1489  �MV  28  27/8 W��9 T�		SI  -  83/2 **: 
������= �� ��� ���J� 1%     a k e f i f i j c e h b d g010203040506070 #� e��57�� 3<^�X �5F6 d�7 Y��	6200  �5F6 d�7 Y��	6400 �5F6 d�7 Y��	6600 
�R	> Y��	6200 
�R	> Y��	6400 
�R	> Y��	6600 ��C�57 e�F200 ��C�57 e�F400 ��C�57 e�F600 
���>54 '>��200 
���>54 '>��400 
���>54 '>��600T�<�/'C_6(%)
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$5� l�;  '�5nF6 =>n� ���� # ( ;�=�5O �7 #�  
*�� )28/61%( 	 W�X 3n7 e��57�� )60/3%( �;`���� =���� Y�����; 	  Y��n��7  �#n  
��5F6 �; W�X solani Alternaria #��5;.  '#�n��  g�n�� ��� ��� �7 ��� ����� �;��5+ 
������= =����  �#n  
��5F6 =���7 G9C� �; #�  
*�� .#��5; ��  Y�n;  n����� Y����7 ��Q�� 
��5F6 hH >� W�X37 e��57��  Z5n;��  �n; G\�: ppm600 '�b� Y��	6 R	>�
 ; 50/5%  
��5nF6 .�5; hH >� �6 G\�:�= ppm600 '�b� Y��	6 
�R	> 	 ppm400 Y��	6 d�7 �5nF6  �	#n;  �@�n4�  
n������  n; �?�#�� ���X .#�� �� �� Y�; ����� Q�� hH >� #�   
n*�� G\�: ppm200 e�F  ��nC�57  n; 32/51% =����  �#n  
��5nnF6 =��nn��; �5nn; 	 hnnH >� �6 Gnn\�: ppm200 '�b��= '>�� 
���>54 	 e�F ��C�57  �	#n;  �@�n4� 
������ ; #��?�� =���� �#  
��5F6 �;=���  G9nC�  �n; ��� ����� #��5; )e< =� 5 	 6.(      JX< 5- �Y���� U	�@�	� �4 �DE�FG ������	I 5����6 �� T�< /'C_6� /	,� �OC/��@��   �� N��: Alternaria solani �' ;��< �@�A�/ 

   JX< 6- �4 �DE�FG [\�] ppm600 ,��23�� �� T�< �/'C_6 �IC���� �OC/��@��   )A: ����< B: J
_ �(�DY�C* C: U=�&6 �����&� D: U=�&6 `�*'C_6� E: ,��� �@�D��CV & F: N��:5* (J	@C*'  a i d e g e g h c d f b c e010203040506070 #� e��57�� 3<^�X �5F6 d�7 Y��	6200  �5F6 d�7 Y��	6400 �5F6 d�7 Y��	6600 
�R	> Y��	6200 
�R	> Y��	6400 
�R	> Y��	6600 ��C�57 e�F200 ��C�57 e�F400 ��C�57 e�F600 
���>54 '>��200 
���>54 '>��400 
���>54 '>��600T�<�/'C_6(%)



596   ... ��&�' ,�	/ �01 ,��23 �4 ����� ���  g��� e+J >� Y�� 3�	{H ��� ��� �7 '�b� 
F5��� Y��	6 (
�R	> Y��	6 d�7�5F6(  '>�n�  
��n�>54 	  en�F  ��nC�57  #n �  
�5���nC��  W�nX solani Alternaria �� ;��5O e�7 �� _���  '?���>6 �X5�� �5��. � n�Y  ��#nX 
�#��7�K� 
���5�# �;e�F� ��C;  ��5n;  =�n�H 3n�� n� �� _���  '?���>6 # ; �7 l�; I*J G�F5;��=�  �n�5�c '�b�� �� e4�� _��� G�7 '#  .G�� (Y��k�� Z@�4� '�b�� ; _��� G�7 	 M�� v���C� e�� =���;�>  n; Y��  Gn�F5;�� (n�  awn��J�  =��Vn���c}� �� n���  �n;  #n � 
�5��C�� W�X �� _���  �	��  �n�� =� ��  �QnR��3 '��� G��.  n�� ��  3�n�>6 8	� 	  85n� ��  ��n �_  �n�P��(=� �^��� '�b�� l�;  3�n7  #n �  W�nX  en��  =�n��; #�# ( 
F	 �c�=� 
�#����>; K�6 100  =#n+��  �5n9�. �� Y�; '�b��= ��5� (��F�� ��;�7 '�b� Y��	6  nR	>�
 	 Y��	6 d�7�5F6 Y����7 �#  
��5F6 �� ��  
nH  .Gn �� (h<�; '�*��� >�  '�nb� �� �n�  en�F  ��nC�57 	  '>�n� 
���>54 ;�	�'{ �� G\�: n�=  nH��Y )ppm200(  c}n��� 
������= �� 3�7 �#  
��5F6 .G �#� �^���  
n���; �c�=� #] 
^�X '�b�� ��� ��� ; 3��QR� G\�: �� �nnK^ '�nnb� ��5nn� (�nn�F�� �#nn  
��5nnF6 �nn�5;nn�= �$5�
?��R �; e�� =���; �<F
$5� ;� �5nO  
n������= 3�7 
��.#; 
���; �c� 
�i*J '�b�  �n���  
n�	��� �; ��5;�= �$5�
?��R �� e;�� e�� =���;  �n<F 
$5n� �� _���  ��P��=� ��Q ��7�
 ��w;  '�nb� n�= 	6� Yn� R	>�
 	 	6�Y� d�7�5F6 ;�	 n�'{ ��  Gn\�: =n� 400 	 ppm600 �� G9C� �; '�b� ���� '>�� 
���>54 	 e�F ��C�57 }���# .��7 
���; �c�=� 
�i*J '�b� n� � n�Q ��� ��� �7 ; 3��QR� G\�: �� �K^ '�b� ��5� (��F�� �#  
��5F6 ��5;�=  �n$5� 
n?��R  n;� �5nO  
n������= 3�7 
��.#; >� ��6
��7  
n4�; >�  ��5n�  n��'�c �� �n� 	����
 #��� �� �5n� 	  �	�7�	�n7  �n7 =���� F�R n�G  #n] ��
;	�< 
�(#� ; ��R�� '�5; 	 hH >� �5���
 H  �n; =	� ���� �� =�5� 8�� �	�� ��P�� ;�G��� P9��� 
�#�5 ( ��P9� ��5� ���R 	 3�7 G\�:  ��5n�  '�c�n�  '�nb� n� �� 
���5� >� e�w� 8#� 
�#����>; e�7  n����� ��  _���n  ��P�� �	�;) ��� =�(  .GnC���  3��QnR�  �nc�  
�#n��7�K� '�b�� �; # � e�� =���;�> `���� ; 3��QR�  Gn\�: '�b�� aw��J� �;e�F� 3��QR� ��#�� G�F5;��=�  �n�5�c  
F5n�R  #n���  �	�7�	�n7 	 �� �5n� )2012 .,al et Saidi t 2014 Saidi,( 	 F�R�G 
^�X #] ��Y 7���`� 
� #n ;. G�F5;��=� ��5�c �;��5�� ��5� 
��9O 3��=�  
n�K� �� 3�7�	=� 
�R� '�� #����. =��C; >� Y�� G�F5;��� �� pR� '�� ��  en;��  �nR6 	 ;� =�n� n�  �c�n�  
n� #�n ; )2014 .,al et Enyiukwu(. >� `nn�7��=nn� nn; ��5nn4 
��6
��#�C7� �;��5�� '��	6�R=�  �n�5�c  �n���  
n�	��� ��5� ��F�� ��  Y��3�	{H 
���5� �;  ̀ n�7�� =n�  
F5n�R '� � .�5�� 7���`=�  n��R
  �5n$5� ��  �n���  
n�	��� ����= G��;X R�Q�m5F5�E w;
� #��C� 	 �;��5�� �E N9�� nn��6
nnC7����# 9O�nn�
 �nn;��nn  nn�
#nn�	�. 3nn�� �nn+�
 ��6
C7����#� Gi*J >� �5��� �� �;��; e��5� ;���=�> �
 #n ; )2002 .,al et Taskova(. >�  
�n��6 �n7  ̀ n�7�� `F: '�b� �� �K^ '�� ��5� ��F�� �5��� 	 7�	�7��	 
�# ;( Y���;�; �c� 
^�X #] Y�� '�b�� �� 
���5�  �n; �5nn$	 Ynn�� `nn�7��nn� �� '�nnb� G9nnC� .��� �5nn��� 	 �	�7�	�7 `�7��=� 
F5�R 
� #�n ; 	 >�  =�Qn$�  
�n+� e�<��'#���  h�n�� 	  '�nb�  �n���  
n�	���  �n��$>� ���� '��5�4 p��� 
�#� ; �7 �c�=� 
�#����>; �6  �n; =	� =��#�� >� vC�����	�<��=� =���;�> #���� W�X� 	 =��7;� �; �9c� '#���  Gn�� )2013 .,al et Behdad.( G��CJ ��5��= 
^�X  �$5� ;�; p5� '�b� 	  Gn\�: K�6 �	*�� (G�� Y��>� 	�
���5�  �	n*� ��  Gn�F�R  #n] 
^�X '�b��= 
��� �� �; =�Q$�  e�<n�� #n���'  nK�6 G9C� ���. ;�=�5O �7 E� `�7�� Y<�� G�� �; 
�K��  n� �;��5+ '#��7#�#�� '���� ; ��� `�7�� =n�  �5n$5� �� '�b� `$5� G�F�R  #n]  
^�nX  ���n� ) ,al. et Plotto 2003.( =��c� 
^�X #] '�b� ���� 
�	��� 	  �n��� 
���5�#  
n � >�  ̀ �n�6  �n; DNA(  =�#n�75��� 	  '��5n�� 
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F5�� vC�����	�<��� # ;  �n7 ��  Gn�K�  ln�;  x�n� vnnC�����	�<�� 
nn��5nn  )2011 ,al. et Yahyaabadi(. 
4�; >� ����� ����� #���� �7 `�7��=�  #n]  
n;	�<�� Y:	�=� h��� �5$5� �� '�b��= 
��� ;  �5n9� >� =�: 
F5�� 	 �� e��� ; v�Q�6� 	 Y�D�	�H=� (
��: `$5� G�� �5�	�H �; G�� 
�	��; �5�� '#   �n7  ln�; ����� �� �5�� 	 �� G�K� x�� K�6 
��5  ) Rahman-Al 2011 ,al. et.(   >� ��6
��7 '�� ��'�c 
�+� �5$5� ��  ��n��; �� �n� ��5� '�*��� ��  Y��3�	{H �H
e�R �� �5n�  n�  �	�7�	�n7  n�
 #n ; )2012 .,al et Saidi t2014 Saidi,((  ��;n�;�Y �7	>� e�� 	 �#��7�K�
 # � W�X� _�5� ��Y ���� aw��J� ;�F��e ���Y ��5� 
�H�R5F
 ; F�R�G #] �� n;	�<
 5X= �
.# ; ����� �; Y�� ����� #���'#��  �n7  '�*�n�� >� ��5� ; ���} 
��� )(��5H h��� 	  n�  '�nb�(  
n� n��5�# U	� =��;�7 ��C; 
9��� =��; �K� �m5�H=�  
�n�� # ; )2013 .,al et Behdad.( 3�	{H =n�  �;n��  �n�� '���#�� �7 h��� Y��	6 =>���  ��  Gn\�: ppm500  �nc� '#��7�K� �;  #n �  85��nC��  W�nX stolonifer Rhizopus �� �� 	 Y�� �c� �� �; `�7��=� �5$5� �� h��� �6  'n�� (�	�7�	�7) (�5��� �5F��F 	  ��nH- n��(Y�  G9nC� '��� #n�� )2013 .,al et Behdad(. �����  �nc�  
�#n����>;  '�nb� x�; #�^ '�� 
�	��� ���? ���$>� (��� 3��^ 	  '�5n��� �� �nnK� W�nnX solani Alternaria �� _���nn  �nn��Q� 	 ��P�� �� U��Q� '�5�� 	 �6 �� �; �5$	 `�7��=�  
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Effects of hydro-alcoholic extract of some medicinal plants on control of  

Alternaria solani fungus causing tomato early blight disease  
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Abstract    Tomato early blight disease, caused by Alternaia solani fungus, is one of the most important diseases of tomato in the world, and also in Iran. In order to investigate the antifungal activity of some medicinal plants to control this fungus, separate experiments were conducted in a completely randomized design under in vitro and greenhouse conditions. In the first experiment, the effect of concentrations of 200, 400 and 600 ppm of hydro-alcoholic extract (70% methanol and 30% water) of Thymbra spicata L., Thymus eriocalyx (Ronniger) Jalas, Satureja 
khuzistanica Jamzad and Oliveria decumbents Vent. with the negative (distilled water) and positive (Daconil, 3 g l-1) controls on the growth of A. solani fungus was studied under in vitro conditions. The results of the first experiment indicated complete inhibiting of fungal colony growth in all treatments. In the second experiment, 72 hours after contamination of tomato plants with A. solani fungus in an isolated greenhouse, contaminated plants were sprayed with the above-mentioned treatments and monitored for the disease symptoms 14 days later. In the third experiment, the protective effect of the above-mentioned treatments was studied. The results of the second and third experiments showed that with an increase in the extract concentration, the inhibitory and protective effects of the treatments increased. Although all treatments reduced the disease severity compared to the control, the concentrations of 600 ppm of T. spicata, 600 ppm of T. eriocalyx and 400 ppm of T. spicata, respectively had the most effective inhibitory and protective effects on the growth of fungus studied. Therefore, the use of the above treatments is recommended as a practical method for biological control of A. solani.   
Keywords: Antifungal activity, Thymbra spicata L., Thymus eriocalyx (Ronniger) Jalas, 
Satureja khuzistanica Jamzad, Oliveria decumbents Vent.  


