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�4 JL��. �� J��BA d���A �@A��A �? �75 �4 ���V7A�A F4�%� Z� �5 ��B� P��Q B. cinerea � ���G� N��F� 5:���� IH4 ��F4�T: S-�= ;� �R� P��Q �Xh� J!� � ��5��4 �? ��-7� ��.����    !$"%�� %����: 7A�A )�V Gi! %�F4� *Z� Botrytis cinerea* �&7��@A�L* IH4 ��F4�T:.         
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 : k���; ��  �kA�a�� �k
  Jk�4 ���7". 87��% �&7��@A�L ] �32 ��! ��"O�  �k5  J��k! ��kk!7� ��kk�L� Jkk!� )2004 .,al et Bhatia.( );��kk�� �&7��@A�L mG& Gi!���  jB� �� 6��j �O_ ����FA� J!� � J�� �
��J �? �7&� n�7A� R�������
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�4 �7r�� �� W
�4 %	F���;�5 :� k�)7  %A7k" .;� R����B� :����5�
: q��Q� �&7��@A�L ����7� �5 5:���� IH4 ��F4�T: �5 S��� cinerea Botrytis )��"� .�7�A �i"  Z	k& )(tel fukelinia Botryotinia* cinerea Botrytis  ck����  �k5 �T�kk"  �79k!?���79  .Jk!� �7	4�kk�  ��k5 :�kk�R   �i" Z	& 22 �i" �A7� �!�	" ��)%" .Jk!� � k�R  �kA7� �k
 \�!��5 ������
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 );�%A�  ����9k!� *�k
  ��kra��  �k	��� ��  �k�� :�  �k	��� ��A�5G �9,��I )%"%A� )2006 ,& du Toit Chilvers(. ��R P��Q �� ��"�[ %��F��A 87��% ����9!� ��%	4  �k4  Sk��� kk�B�� �� �kk�5: �? s7kkF�� �kk��7kk". �kkA7��kk
:   spp. Botrytis ���&;� cinerea B. ;� �B����R 5��
�����: ����kk
� �kkA�a���:* Gikk!: � kk-�,�* ����kk
� ;�kk�	� � �t7r�� ���;� � _�5� �� ��=�� SiQ �  %k�5 ;�  Jk"���5 ��%	"�5. P��Q cinerea B.  �k5 ��kB	�� 235  �kA7� � k�
�� c���� �5 )��7A�T�
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: t�5�� %A7". ��R  P��kQ  �k� kA�7�% ;� �] k�c  b�ki�� �k
:  )�7k8?  �k5 SkkT�� b�i!�4�
 � ;�  �k A?  �k5 ���� � k�)7  V7k,A  %k	4. � k��%�W �8�
:�
 ���� ��: ��)7�
 �9� ;� >�wj ��R 5� ��k�:  Jk!� )., 2018et alua H.( jw>� ��: b�5�
 �5��7- �98�
: Iq74 ��;  �k�  )7kBQ�: � k�)%  �k� %A7k"*  ZHk!  �k98 �k
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 �� ��"�[  Ik	T � s7]�� )�7� :�
IH4  k4�4�  ��kF4�T: �� ��k   �k� �7k" )2007 .,al et Myresiotis(. ���	4 5:���� IH4 ��F4�T: ��: �&7��@A�L �� ��=�� Z� ;� J"���5  S9k��  Jk!�* ;��� N���
: g!�	� ��5:  ��k�	4 � k�R 5� ����k� ��  �7k] )��� �����iA�: �7&� ���%A.  �k5  k�
�R 8� k�S 5� ��k�  N>k� ���7" �5 ��&�: �-�e N���
: %������ ;�  ��k!7� � k�R 5����: �� ���G� � �A�a�� �7�&��:  �7k".  ���k	L : *7A�kA *N��F� 87��% � )��,�!� ;� ��G5� � ��7� :J!� �4 ��"���5� �� ��%= 001-1 ���7A�A  k�� .%k"�5  ���V7A�kA ;� )� �k
  k�� �
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 �  ���k-7rT  �k�a�� p��a� *x�7�?) �4�8��F�* ��4 : *S9k"  A;7k! � S9k" � _�()� ��T�! )%" .J!� :���	L 7A�A �� yQ�� �5  J���%k�� );�%A� ��7� �i�_ )��4 � ��FA�7� j�q;�%A� ��B& �� �� ��7� j�� ���z� %
� )2004 .,al et Droby(. ��7�  7A�kA  �k5 ��7k	� S��7� �5��9��%{ %�%& �5�7&� )%�?%A�* ���; JiFA e�! �5 j = t�5 � |�7T �9�G�L � ������" �r�	� 5�*��"��L \��� �BA?  ���5 s��9���
 W��GL�  �k� %k
� ) .,al et Kim 2007.( T��u�� 8��L�J�
:  �%k{�5��9�  :��7�7A�kA ;�  Sk�iQ )��A )2008 .,al et Kumar*(  Zk� )2005 .,al et Cioffi*( �� A�k��<7 �: kF4��% )2001 .,al et Kwak( �  kF4��% �� : )2009 .,al et Liu( �kk5 ��kkiX� )%�kk!� Jkk!�. �X�kk
�: 
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 �5 �57T ��7� �&7� � ��8��� ���Q ��L��  Jk!�. Lamsal � ����9�
 )2011(  �k5  )��,�k!� ;�  )��kr�  b�k5 :�k
 � )�k� tetraphylla Lepisanthe ���V7A�kkA� �kk5 ��%kk= );�%kkA�   90-20 ���7A�A 87�%� )��4%A� � %�5 �X� ���V7A�A 87�%�  )%k" �� �5 S��7� 5:�����;: A�FA��  k!��5�  .%kA��4  �k5  k!��5� �A7� �k
 :aureus Staphylococcus *coli Escherichia * aeruginosa Pseudomonas � Acinetobacter  %k	�L���� �kk4 ���V7A�kkA :%kk�87� �kk�A�7�kk	% ��8�kk�L� �5�kk�� ��7kk� �5��9��%{ ������" ��"�� "�5	% ��%5 �9A?  �kX�  k,	��  �k5 �%5 ��FA� �Q�5 ��O@5A% )2001 .,al et Laurance.( �� ]� �R�  �B8�k! ��� ��k��  �%k��� �  d��k�A  �5�k��  Jk!%5  .%k�?   5� ��7	���}�* J�8��L :��4�5%{  ���V7A�kA  %�kF4�  Zk�  �k5 );�%kkA� 60 �kk� 180 ���7A�kkA �kk5 :�� :��4�kk5�G���:�kk
 pneumonia Klebsiella* aeruginosa Pseudomonas � paratyphi Salmonella  )%
�k��  %k" ) & Mahapatra 2007 ,Khan.( R�kk	~�
 ���V7A�kkA *Zkk� ���kkQ �kk5 ��kkB� jkkF�A������9��:�kk
 �:�kk@� %kk	A��  Saccharomyces cerevisie* coli E.* aureus Staphylococcus �  Listeria spp. %A%" )2005 .,al et Cioffi.( ��4�;�! S�� ���V7A�A :��= Z� W	4��  �k5  kF4���:�
%�  �7k&7� �� i] Jk�� � 87�%� �����9�:�
 ��;? J!�  �k4  ��k5: � jkF�A������9� �k
  ���F5��!� %	�F
 )2008 .,al et Ingle.( �!��5 �X� Z� � 7A�A Z� �5 �A�7&�A; �O5 S,�L ���A ��� �4  ��,87k!  Zk� �� �� J^�_ %"� � �A�7&�A; �� W
�4 ���) �  �k5  W��GkL� J^�_ %A�� W
�4 �5��  W��GkL�  ��k"�O�  k!�J. ;�  :7k! �@��* 7A�A Z� ��  Jk^�_ 1000  �k��� <�k�  �k5  �k��8 ��: ����5 ����� :�
%"� ��XY� Ji}� ��"�� � � 	� �5  W��GkL� %-�� �A�7&*�A; J��! �A�7& �kA; �  �7k]  �k~
���  :�k
 S,�L %")  Jk!� ), 2011Haghighi & Afifipur(.  �k!��5 8��L�J ��4�5%{�� �����V7A�A *)��A  kF4��% �� :�  >k]  �k5 :�� ��4�kkk5: mutans Streptococcus ��kkk�A ��� �kkk4 ���V7A�kkA )�kk�A 5���kk��R ��Gkk�� ��kk�	4 �� ��kk"�� Jkk!� )2003 .,al et Holister.( �5 �
R� ���g� �X� ���V7A�A )��A �5 �� :��4�5 :<�� ,	� �coli Escherichia � ��4�5 :<�� Ji}� aureus Staphylococcus ��7� !��5 ����Q  JkL�� )2008 .,al et Ingle �2000 .,al et Feng( �  )%
�k��  %k"  �4���V7A�A )��A �5 );�%A� ��@A��R 16  ���7A�kA � ��  Jk^�_ ����R 60 ����<�� �� ����8��� ��5 : ��4�k5: coli E.  u>��k4 �kk�� �kk�%kk"�5 )2009 Kumar, & Mishra(. 8��Lkk�J q��Q%{ ����V7A�A )��A �� J^�_ F5��� ����R ����  �k�a� albicans Candida �Xh� �75 )2009 .,al et Panacek(.  �&7� �5  �k5  ��XYk�  s7����kA  <7�k!  ��k"����   �k5��: kk��[�;JkkF� �
A�kk	%  ��XYkk�s�kka� ��5:�kk� <7�kk! � �IF�O�:�� t�5: )��,�!� ;� �R� 4�� gk� �k
  ��k5:  ��k�	4 5:���� :�
Z� ;� J"���5 � G�A �5 �&7� �5 ����� �5 �L�- ��75 87�%� ���V7A�A � ��9�� ��5��4 �BA? �� ��"[�  Zk� ;� J"���5*  R�����c� �5 x%
 %�87� ���V7A�A F4�%�  Zk�  �k5 ���� ��
�� ��5: ���	4 �Xh� 5:���� IH4 ��F4�T:  k"�A� ;� P��Q cinerea B. �� �)�� �&7��@A�L ��7� �!��5 ���Q JL��.  
���  ����  -)�. /��0 1��2 *����%  �%&�� :�
P��Q cinerea B. ;� F9�4��7 P��Q k!�	"� )�@�A�� ��;? �>!�� %=�� <7�� ������� ���B� B� k��  .%k" ��R �%&�� u>iQ �5 N���
: 6787L�7��9� � 87987��  ��7k� �!�	"�� ���Q ��L�� �75.  �7k�;?  ��kiX� 5� ��k�:�;  �k�� k�R �%&�� :��5 !��5� ��7� 5����:�; �k�  �kBA? ��:  �k�75 :�k
 �&7��@A�L jQ� ��7! ��!��R B �� ��=�� J�
 ��,
�: � )7�� �&7��@A�L �5 FA�H!7!��7 :�7H!� 510×1 �7H!�  �k5 ����8��� <� A� � �� �BA�J  �7k-�  k�4K  ��7k�  k!��5�  ���kQ .JL��    -)�. !��32 4����  ��5: )��r����: ;�  b�k5 �k
:  );�k� � k�)�  8�k4��\7�H )sp. Eucalyptus( )��,�!� ����%. b�5�
 �5  )��,�k!� ;� s? 
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����35 )���" *1                                                                                                                   57  ���� JF"�7" � �� ���: ���[ I�T )%" � %�5 )��r� kk5?� �kk�)� �kk5 )��,�kk!� ;� N�� �%A�kk"7& �� �>kk= s? ���a�!� ����%. )��r� 5?�  ���a�k!�  )%k"  �k5  )��,�k!� ;� L���� x�- )%" � )��r� ��)� ��  ��k�;  x�kr� ��  ��k"�[ ��kk��9� � �kk��: 4 �kk&�� �A�kk!����kk� ��%kkB@A: kk"% )2015 Azwanida,.(    567�  )(��� +"�,���� 58� ��"�� 9�   ��5: ��R �7^	� �%�5� �7��� 001/0  �t7k� ;�  ��,87k! Z� )4CuSO( B��� � ��: 
��� ���Q )���  .%k" ��  �k�=�� %�5 )��r� 8�4��\7�H �5 JiFA )1:10( �5  �7k���  ��,87k! Z� �5��7- )��Q )��Q �L�{� � );�&� )��� %" ��  �k��  �k5 80-70 �&�� �A�!����� �5 ���?� �GL��W � %k5�.  %k�5 ;� �? �7��� �5 �%� �I J��! �� ���: ���� �579A� ��� k�%. �� �7] �%� !�579A���7 �5 =���m Z� G�L:* �A� �7���  �k5 ���� �5 )7BQ�: ��)� ���S �5 Gi! z���� �JL�* ��R z���� �A� ���A)%	
� =��m� ��7 G�L: F4��% Z� �5  ���V7A�kA �� k���% J!�. �5�7^	� �!��5 J�-�T *�8��F��4  ���T�k! �  );�%kA� ���F��4:�
  ���V7A�kA   Zk� %�kF4� ;�  Ik�	9� XRD  �k5 )��,�kk!� ;� meter diffract ray-X Miniflex-Rigaku )Japan Tokyo, Corporation, Rigaku( �5 W5�� Kα-Cu )nm λ=0.15406( �� )��F� 2θ ;� 20 �� 80 �&�� )��,�!� %". ��5: )%
��� ���-7rT Ja���!�	" ���V7A�A 87��% )%kk" � );�%kkA� �kkBA? ;� ���79kk!��9 A���98�Ikk� �kk�5�� )SEM :Scaning Electron Microscopy( 5����!� j�F�! )JSM5600 JEOL( �%kkk� EM3200 J4�kkk" KYKY JT�! �7�4 R�q )��,�!�  %k���� ) & Fardood Taghavi 2016 Ramezani,(.    �'" �: ;��0� ���� +"�, 567� !�� �� "���< ���=���>?�  �X� %{ q��Q� 7A�A ���V Z�  G�	k!  )%k" ��:  P��kQ   cinerea .B �5 N�� �>�T� 7A�A ���V  Zk� %�F4�  G�	k! )%" �5 ��[� J�4 ��7�  k!��5�  ���kQ  .JkL��  ��k5: � Rk� �7kk^	� Jkk^�_�kk
: 100* 200* 400 � 600 J�kkFQ �� �7���� 7A�A ���V Z� %�F4�  �k5  Rk8�� :�k
  :��k=  [�k�� J�4 g�!�	��; ;���F4� ���? )PDA :Potato Dextrose Agar( �L�{� � j
)�; %" ��  �7�kF87��  JkT�7	9�  Sk-�= "7.� CC 15 ;� [���:�
  Jk�4  �74Ok�  ��k-�L>5 ���� x��� :��� �5 ��Q 9 ��A�!��� j�F�� � );�&� )��� %"  �k� [��� �%	i5. ZH! I� IF�� �q��Q ��  J�kFQ  :Gk4�� x�� :��� :��= [��� J�4 ���Q )��� .%" x���  :�k�� �� [���" ����� 25 �&�� \7�F�! :��%B@A  %A%k".  �k�Q P��Q �5�7] �A�;�� );�%A�:��� � JiX %" � R�� ��4 �� %"� S��4  P��kQ ��  x�k�  :�k��  %
�k"  �k����  .JkL��  %k-�� ��%A���;�5 J^�_�
: p��a� 7A�A ���V Z� G�	! )%"  �k5 )�B5:��� ;� �7��L �75� )1925 Abbott,( R���� .%"    
���	����	��	��
���		��� = 	���	����	���− �����	����	���	

	���	����	��� × 100   MIC )Concentration Inhibitory Minimum(* SQ�%= J^�_ )%		4��B� ;� %"�  P��kQ  �k�  SQ�%k=  Jk^�_ �%kkkkkkA���;�5� � MFC ) Fungicide Minimum Concentration(* SQ�%=  Jk^�_  P��kQ k�4�  R�k���  %k". SQ�%=  �k�^�_  �k4 �� �? 100%  �%kA���;�5�  %k"�  P��kQ )%
��� %" �5��7	� SQ�%= J^�_ �%A���;�5� �� R�k�  %k". 	~�
R� �5�7^	� ��R�� SQ�%= J^�_ *��%	�4 IF��  :�k
 �q��Q ;� J^�_���
 �4 �� �BA? 100% ��%A���;�5 )%
��� 



58                                                                         ��'() �*����" ���� +"�, ... )%" �75 ���T � �5 ��[� J�4 !g��;�	� ;���F4�  ��k�? )PDA( S��	� ���%A%�. �~A�	q P��Q�
 �� R�� [���  %k"� ��A%A��4 ��^�_ �4 P��Q ;� �?  �%k&  )%k"  �7k5  �k5 ��7k	� SQ�%= J^�_ P��Q�4� ��7� �&7� ���Q JL�� ) Sobhani 2014 .,al et.(    �*����"  ��'()���� +"�, 9� ����" �* ��-� @A� %�6���� �� <�"�� .��B�4 %� .C���4  �5�7^	� �5��;��  ��XY�7A�A ���V %�F4� Z� �5  W��GkL� e�kk! Jkk����� �kk&7��kk@A�L JikkFA �kk5 :��kk��5 IkkH4 *:��F4�T )��� �&7��@A�L �� �A�a�� �� ��=�� d	�  �k��5 J�4 )��� %" � �X� J^�_ �k
: 400 *600 *800 � 1200 J�FQ �� �7���� �5 ��B� S��� :����5 ��7�  �k!��5  ���kQ .JL�� :��5 �
 J^�_ ��7� ��8��� 3 ���9� �� �^A  �k�L�� %" � �
 ���9� S��" d	� )��� .�75 s?  �k���  ����k!  Gk�A �5��7	� %
�"  �k,	� �  �7�k!�H!7!  :�7Hk!�  ��%k5  ��k��� )�V7A�A �5��7	� %
�" Ji}� �� �^A  �k�L��  .%k"  �k5 �7k^	� <� A� W���;?* ����
� �%�5� �5 J^�_ �k
: 400* 600* 800 � 1200 J�FQ �� �7���� )�V7A�A e���� )%"* )�@A?  %k�5 ;� Jkk"O� 12 J��kk! �kk5 �7�kkFA�H!7! :�7Hkk!� ;� P��kkQ  cinerea B. �5 J^�_ 610×4 �7H!� �5 �������8 :��  )�k�� e�kk��� %A%kk" � �kk"���7H!� �kk5 �kkA7�:� <�kk A� %kk" �kk4 �7�FA�H!7!  :�7Hk!�  k5� �7k]  Sk��4 :��  e�k!  )�k�� �� W"7� �
%. ;����5� �%" 5���� :�5 ���\�  �,k-  �k�  d	k� c5��� �5 N�� sSaligkaria � ����9�
 )2200(  Jk,
 ;�� Z� ;� e���� %" <� A� ��%&) 1(.    ��"�*�� ��'() ���� +"�, ��"�� 9� �* ��-� @A� �6����% �% D�* �*�!�  :��5 �!��5 ��XY� 7A�A ���V %�F4� Z� �5  ��kB�  IkH4 :��F4�T :�� b�5 *)%��5  �k!  Jk^�_ 400* 600 � 800 J�FQ �� �7���� F4� ���V7A�A ;�%�  Zk� ��:  b�k5 :�k
 )%kk��5 ����kk! )%kk" �7kk����kk"�� %kk" � 6 J��kk! %kk�5 �7�FA�H!7! �7H!� J^�_ �5610×4 ���� �5 �7H!� :�� ���8 b�5�98 �
�5 .%" :��O� ����k! �7^	�  b�k5 :;�k!  ;� �k
  j�%! J���47H�
3%  b�k5 �7^	� R�� :��5 .%" )��,�!�  �k
  �%� :��51    �k! ;� Zk� � ��L�� ���Q �7��� R�� �� ���Q� JF" �i����    � )%k" Ik�T S���k!� ���� s? �5 7" %k�5 :����5 �7�;? :��5 �5�k�;�� .%	�L�� ���Q )��,�!� ��7� ���;  �%" );�%kA� c��] ;� G�A :����5     ;��k9A �k98 �k�Q :�k��     e�k��� ;� Zk� ;�� Jk,
 �k� :����5 ;� S-�= �k5 ��7k-  <� A� �A�;��%���� .    E�F 1- H��I�%�� ��J* .6K� �� ��"��*� +�� *�%��� �� ����= .��B�4%"  L���  +�� *�%��� M�)�N !��  0  ��%5 jT; �� �98  1  jT; �� �98�
�� �5 ��Q 2-1 �������  2  jT; �� �98�
�� �5 ��Q 10-2 ������� �� 25% e�! JL�5 )�78? %"�5  3  jT; �� �98�
�� �5 ��Q 20-10 ������� �� 50% e�! JL�5 )�78? %"�5  4  jT; �� �98�
�� �5 ��Q 5���� ;� 20 ������� �� 75% e�! JL�5 )�78? %"�5  5  ��78?� S4 JL�5    O�P =�?����  .�5Q)1���) !�"���  ����� W���;?�
 �5 ��7k-  Sk��7�4�L ��  gk8�Q  M�k] u>��4 �L��r� �5 �! ���9� <� A�  %k". )��� �k
:  Sk-�=  �k5 )��,�!� ;� <�A��GL� :���? SAS 9.1 ��G �  :��k�?  )%k" � �F���� R�@A����
 �5 �7�;? %	q  �k	���:�  Rk9A�� ��  e�k! ����=� 1% )≤1%P( %" <� A�. ����A ��75 <��� )����
 SiQ ;� <� A� �!��5:�
 :���?  [k!7�  <�kA ��GkL� 14 Minitab ��7� �!��5 ���Q .JL��  



 %�& *����� ���� � ������ ��
��� ������� ���	
����35 )���" *1                                                                                                                   59  ����� ��"�*�� +"�,���� ��"�� 9� 567� !��  NR"( 6��.Q ���*� +"�,���� 567� !��  T*. T��.� U� U"�V �)�V-X )XRD :ray diffraction-X(  �5�7^	� �!��5 |7�T ���V7A�A %�87� )%" p�] N��� 7���-X )XRD( ��7� �!��5 ���Q .JL�� 7��� p�] XRD S�9�� ���V7A�A Z� %�F4� I� ��=�� �� ��7� �Y%��  ���kQ ��� S9") 1.(  X(  .Q�6� ���6JR" Y�J��J�� �?*�)SEM(  d���A   �kA���98� �79k!��9�� k�5��� )SEM(  d��k�A * p�] ;� S-�=  7k��� �k5 � 	!-X � ��Y   R�@A�k�� .��k4 %k��  ���V );�%A�     �k5 �k5��5 )%k" G�	k!7�570-50  kA���7A�   .�7k5  Rk�� �A���98� �79!��9�� ����r�  ���V7A�kA  S9k" �� 2 w���� )%" J!�.        1J� 1- N�P U"�V �)�V-X )XRD( ���� +"�, ����" 9� )CuO(      1J� 2- �3)�� ��Y�J��J �J�" ��6JR" ��" +"������ ����" 9� *�567�� !�� <��) !��4 I�6A�R��"  



60                                                                         ��'() �*����" ���� +"�, ... ����* �'" �: �;��0 ���� +"�, 567���* !�� �� <�"�� ���>?����= )in vitro( �!��5 ��4 �X� J^�_�
: p��a� 7A�A %�F4� Z� %�87� )%" [!7� )��� \7�H�8�4� �5 %"� P��Q cinerea B.  ��k�A ��� �4 �5 W��GL� J^�_ ���V7A�A %A��  %k-��  ��%kA���;�5 �� �5 W��GL� J"�O�.  Rk��;���*  ���k�� )��� �k
  �k5  �57kT �@A����A R�� J��Q�� %	�F
 �4 I� ��5��  �k�T  \7k9�� � �	����� R�5 W��GL� J^�_ 7A�A ���V  %�kF4�  Zk� �  �k�Q �	�4 P��Q �74O� �7&� ����* �5���i� �@�� ����7�  Jk,�  R�� �4�X�
� ��F5�� �5 ��%�� ��%	"�5. �5 R�� \�!� R����4 %-�� ��%A���;�5 �75�� �5 J^�_ 100 J�FQ ��  �7k���� ���V7A�A �5��5 19% � J^�_ 600 � 400 J�FQ �� �7���� G�A 100% ��%A���;�5 ;� %"� �� ���A )��� � ;� �^A  :��k�? �5 �@�%9� x>�T� �	�����: �� e�! ����=� 1%  %	�k"�%A ) S9"3.( R�	~�
 J^�_ 400 J�FQ �� �7����  ���V7A�kA %�F4� Z� �5��7	�  SQ�%k=  Jk^�_  ��%kA���;�5 �  Jk^�_ 600 J�FQ �� �7���� ��V7A�A� %�F4� Z� �5��7	� SQ�%= J^�_ P��Q��4 R���� .%����       1J�3- .���H� ��>���� �M�� �4���"���* Z[�\��% N�6B� +"�,���� ����" 9�   �* Z]���� �" ��� �������� /��0 B. cinerea �� <�"�� ���>?����= )in vitro(      1J�4- .���H� ��>���� +�� %����* �� �����4 ����) !�� �* /��0 B. cinerea   �� .���H� �* �����4 ����) !�� �* Z[�\ %��N�6B� +"�,���� ����" 9�    
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����35 )���" *1                                                                                                                   61   +�� %� 9� ����" +"�, ���� �;��0 �: �'" ����* %�6���� @A� %����*�� ) !��� ��� <�"��in vivo ( J^�_ R�5 �4 ��� ���A �7�;? ;� Wa5 R�� d���A :�
  pkk��a� ��kk�; *Zkk� %�kkF4� ���V7A�kkA ���kk,�� :�kk
 �A7�A�	�� ���,� �BA? S5���� �X� � :����5 e�! �� :���  ����=�1% )≤1%P(   ��k�� �� .Jk"�� �7&�� � *�k
���� R�����5  �%k"  :��k��5 �� ;��  j
�;�k�  %k�5 ;�  e�k��� )%
��� %" .R�	~�
 ���� ���  �k
;��:   k!��5 ��7k�� 5 �%":���� � ����
�� ����� J^�_ �5 )%"�
:  p��a� � �5 JiFA ���V7A�A��
�� ,	� %
�"� �)��
�� �����  )%" 5 S��� P��Q �5:����    ��k��=� e�k! �� (���V7A�A ��%5 1% )≤1%P( 	�� x>�T�����   .%kA��� ��k�A �7T ;� �� : �A7� �5     )%k" ��k��� ��k
��� �� :��k��5 �%" ;� �4 :����A ��� R�� .�75 )%" ��!�4� )%	
�   ���V7A�kA �Xhk� ��7     ;� �k"�A :��kF4�T IkH4 :��k��5 ��B� �� Z� %�F4� P��QB. cinerea ��%"�5  S9")4.(  5�)�>� �F���� J^�_�
: p��a� )�V7A�A  %�kF4�  Zk� �� W
�4 �%" :����5 ���A ��� �4 R����4 �%"  :��k��5 �75�� �5 J^�_ 1200 J�FQ )�V7A�A ��  �7k����  �7k5  �k4 ��
�A7� �w>�� ;� :����5 :��  )�k��  ��k���  )%k"  �k5  Rk�� J^�_ )%
��� %�A � � ��A W���;? �� R�� J�FQ x>�T� �	��:���  ���� e�! ����=� 1% )≤1%P(  �k5 � )�k�  j8�k! .J"�%A  k	~�
R�  Jk^�_ 400  J�kFQ  )�V7A�kA �� � �7k��� 5R����� �R�@A�� �%" 5:���� �� ;� �7T ���A ���. �R�  �k�� ���A%	
�) �7&� I� ��5�� \79�� � �	�����  R�k5  ��Gk�� J^�_ )�V7A�A � ��7� ���	4 �%" :����5 �75*  k5�  �kA7�:� �4 �%"  :��k��5 ��  ��k
���  ��k���  )%k"  �k5  Jk^�_ �k
: R������ ;� �^A :���? �5 %
�" �,	� %Q�L  x>�kT�  �k	����� �� e�! ����=� 1% )≤1%P( .%A�75 �R�  �k��  ��k�A )%k	
� <%� J��L7� R�� J^�_�
 �� ��B� g!�	� :����5 �� %k"�5. ��= �9A? �� J^�_�
: ��t�5 :����5 �5 �57T ��B� )%" � �� J^�_ 1200 J�FQ �� �7���� �%"  :��k��5  �k5  �,k- )%�!� �75 ) S9"5.(       1J�5- .���H�  ��'()Z[�\��% N�6B� +"�,���� 9� ����" �* ��>���� +�� %����* ���� �"   /��0 B. cinerea �� %���� +�_6� .����%�"��*    �*����"  ��'()+"�,���� ����" 9� �* ��-� %����* @A� %�6���� %� D�* !���*  R�kk5 Jkk^�_�kk
: pkk��a� ���V7A�kkA %�kkF4� Zkk� � ���;:�
 ���,�� �A7�A:����5 ���,� �	�����: ��  e�k! ����=� 1% )≤1%P( �7&� .J"�� �5 � Rk�  ��k=  k5R�  �kX� S5���� �BA? ;� �^A ���?: ���,� �	�����:  )%
�k��  %k�A. �� ����� *�
����� �5 W��GL� ��%�� :�
;��  %k�5 ;�  e�k��� R�@A��� �%" :����5 �5 ����  W��GkL�  JkL��.  �kq��� �� ����� :�
;�� �A7�A :����k5  R�@A�k��  �%k"  :��k��5 �� 



62                                                                         ��'() �*����" ���� +"�, ... ��
��� ����� )%" �5 J^�_�
: p��a� ���V7A�A JiFA  �k5 %
�" Ji}� )b�5 :�
)�78? )%" �5 P��Q cinerea B.(  *�75  �kk��x>�kkT� kk	������: �� e�kk! ��kk��=� 1% )≤1%P( ��"�%	� �5 �A7��: �4 ���G� �%" 5:���� �� ���
�� � ��k�� )%" �5 ���V7A�A JiFA �5 %
�" Ji}� ����: �R�@A��  �%k" 5:���� ���4: %A�75 ) S9"6.(      1J�6- .���H� ��>���� +�� %����* �� aR�0 !�4%�7* %��"5Q� %"�* ����)  ���� Z8b� �����4) ����) !�� �* /��0 B. cinerea( �� %���� +�_6� .����%�"��* �P 6 !�� �*����" +�� %����* 9V �" c�H�)   R�	~�
 �!��5  �k
��  ��7k�   ��XYk� Jk^�_  ���V7A�kA %�F4� Z� �5 ��G�� R�@A��� �%" :����5  Gk�A  �@A�k�5 �? �75 �4 �%" :����5 �� b�5:�
 ����� )%" �5 J^�_�
: R������ ;� �^A :���? �5 %
�" Ji}� �)��
�� ����� )%"  �k5 P��Q cinerea B.( �� I� )��� ���Q  ��k"�� �  ��k
 �kA7� x>�T� �	��:��� �� e�! ����=� 1% )≤1%P( ��  �kBA? )%
��� .%�A �R� ��� ���A)%	
� <%� J��L7� J^�_  :�k
 R���� �� ��B� g!�	�  :��k��5  �k� %k"�5.  ��k=  �k9A? �� J^�_�
: ��t�5 :����5 �5�57T ��B� *)%" 5��A7�:�  �k4 �� J^�_ 800 J�FQ �� �7����  R��k��4  �%k"  :��k��5 )%
��� .%���� �� R��  Jk^�_ ;�  ���V7A�kA  �k� ;��  <7k! ��
�A7� �w>�� ;� :����5 :��  b�k5 :�k
  e�k���  )%k" )%
��� %�A �8� %�5 ;� �? jw>� �5 J��!  ���kF5  �	���k� �
�� %A%"� �5:7�A  �k4 �� ;��  j
�;�k�  �%k"  :��k��5 ����� 3/2% �75 �4 ;� �^A :���? �5  Jk^�_ 600  J�kFQ �� �7���� x>�T� �	��:��� �� e�! ����=� 1%  ��k"�%A � �
 �� �� �� )��� :���? ���Q %	�L��. �� n7� � d���A 5J!%)%�? �� R�� �7�;? �5 d���A �75�� �5 �7�;?  [���k" �
�@����;? )vitro in( � �A�a��:� )vivo in( 7F�
  �7k5 S9") 7.(      1J� 7- .���H�  ��'()Z[�\��% N�6B� +"�,���� ����" 9� %� +�� %����* ���� �"   /��0 B. cinerea �P 6 !�� �*����" +�� %����* 9V �" c�H�) 
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����35 )���" *1                                                                                                                   63  ���  ���>]� �4%A� �� ��7� J�8��L �5��9��%{  ���V7A�kA %�F4� Z� )CuO( �� \��!� .J!� ���V7A�A %�F4�  Zk� )CuO( ;� :���F5 ;� g�4��:�
 �5 J�8��L  �5��9��%k{ ;� S�iQ >] � )��A ��;���� J!� � �5 �A�!? �5 �
����� �7�a� ������ � ;� ���8 �9�G�L � ������"  u��ikFA  ��%k���  Jk!� )1999 .,al et Xu.( ���V7A�A  �k5  �%k"  �A7k�  :�
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Investigation on the control effects of green copper oxide (CuO) nanoparticles on the 

tomato gray mold disease caused by Botrytis cinerea 
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Abstract       Tomato gray mold disease, caused by Botrytis cinerea, is one of the most important tomato diseases. In recent years, the application of nanoparticles for the control of plant diseases has been given special attention. In this research, the effect of copper oxide nanoparticles biosynthesized by plant extract of eucalyptus was investigated. Three experiments were conducted in order to control the severity of gray mold disease under different growth conditions. In the first experiment, the effects of nanoparticles at concentrations of 100, 200, 400 and 600 ppm were investigated. In the second experiment, two more concentrated extracts i.e. 800 and 1200 were investigated. In the third experiment, the effect of three concentrations of 400, 600 and 800 ppm of copper oxide nanoparticles on the severity of mildew disease on detached leaves was investigated. The results of all three experiments indicated that 1) Copper oxide nanoparticles can control the growth of B. cinerea and gray mildew disease in both in vitro and in vitro conditions. 2) The relationship between the concentration of copper oxide nanoparticles and the inhibitory effect on fungal growth and disease control was invertible and significant at 1% probability level (P≤1%). In fact, the most effective concentrations were obtained at 400 and 600 ppm, 800 and 1200 ppm, and 600 and 800 ppm under in vitro, in vivo, and detached leaf assay, respectively. Accordingly, with increasing concentrations of copper oxide nanoparticles, the rate of growth of the fungus colony decreased and the severity of the disease decreased. Based on these results, the application of green synthesized copper oxide nanoparticles was recommended in controlling of gray mold disease caused by Botrytis cinerea.  
Keywords: Green copper oxide nanoparticles, Botrytis cinerea, tomato, gray mold.  


