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,�%"- .�  # &/�0�12	# �#"3� 4" ��/� �	��15 6" -17� -�1��	 ��8+ 65	9! 
(1�(	: ��%" &� �"� .  #  �"! 	#

 ��
(%��	
�# <�% ��=% >�	?@+ �	( 	+"�	�5��6�  ����+5���()�'B�5�� (722 SL�  ,�C+2	D�) ,��5���(GR 5%  5

EF��5��#18%)  (SC �5  '%G� ��  '	H�I� �� &��# ��	
�# <�% ��D9+ ��. >�	? ��=	!  @+6�	+"�	�5�� ����+5���( 

$� 	# �	(75./� 1 5 25/1 �%G( ��� >�	? 	#  C�	L� ��  )%G��  # �"'%�I ,�C+2	D� @+5/2 7�I �D� �� EF��5��# 5 M#��

 )%G��  #5 &��� )5�# �(	� 5 �%G( �� �D�N>�	?@+�� � &��	.! B�	+ O�3 PN	? ���I �%�? &��# ��"�.   �GQ!

��%� P+�� 5 ��	 E'	��%5 �� 7	Q'% .P+�� 5 ��	 R�"S  # ���	�T  �GQ!  �%G�% 7�' 	# SAS 7	Q'%�� .U�	D'  )	8'�%� 

>�	?  + @+ 	(  ��$5� 5  '%G� �� �	�� ����  !"# ��	
�# $% &�	'  V(	�I W�� �S�� �X' $% ���	YD% ��"� Z�DH� �	(

&9[� R5	Y!  '	H�I�9D�%� �%�. >�	? � '%G� �� @+6�	+"�	�5�� &��� \� )%G��  # �����+5���( 	# �%G( �� �D�N62/7 

@�# � V(	�I W�� �S�� 5 ��%� ��	
�# @(	+�� %� �=% <��!>�	?  	# �EF��5��# @+50/41 `+  V(	�I W�� �S�� -

>�	? ��	 	#  C�	L� �� %� ��=	! <��!@+ - �(	� 5 	( �%� )	8'. �� G�'  '	H�I @�	�$T `+@�# 5 <��! W�� �S�� <��!

 �	
�!  # b"#��  V(	�I6�	+"�	�5��  ����+5���(5� 	# $75 0 &���,�C+2	D� 5 �%G( �� �D�N $5�	# 5/2 I� �� 7�D� �M#��

 	# P�!�!  #75/3  500/45  V(	�I W�� �S�� �"#.   

�*�2
 3��4 /:�	��� � V(	�I W�� 6�	+"�	�5�� ����+5���( ��EF��5��# ,�C+2	D�.  
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��*:� 

89�1 g�S%1 &��1�	 )Cucumis sativus( 9( $%1�i 5 �1 <�% Ej  + S  # 	�5�% ��1R�" �� &�(% �% ���T

)Wien, 1997.( �	�I <�% ���! $% &Y�-   )	��5�+)Cucurbitaceae(  �%�%�%�  + 118  5 E9�825 &�  '"I ��	# .�	�� 

�d��  # �fC' �Gf 5�+ ���! �	(�M�5 k/ �� )	� &� �8+ ��!  �� �".0� <�% ��99+ ��N"! <��" )%��% 5 �"�

�'�1 	�% )(Wien, 1997 .��1F� �	1�I $% &1*� )	(	1�N	� `1%��% �� �G�C# 5 )18+ $% ��	1�"
�  # 	(1&� �	��T 

)Brantn and Windels, 1998(.  E9�Pythium W�G# $% &F�E9� <��! ��%"'	� �	(Pythiaceae  >�	? �� 	( �% 5

 ,�	�130  ���  D�	9�  '"I ��"#M
� )	*� Z�DH� e3	9� $%  +��� ��5T �'%.  '"I $% ��	�C# ���  D�	9� �	(� 

 ��"# ,d'%�"� l-	# 518�� &I�1�I ��  1)T W�� ��	*'�� 5 )	(	 &� 	( �'"� )Plaats Niterink, 1981; Dick, 1990;  

de Cock and Lévesque, 2004; Paul et al., 2006 .(  

 �5�  [N	/� 	#67 7"�D��  �%���  '"I �	(P. ostracodes �P. oligandrum �P. deliense  5 P. aphanidermatum  %�


�M &�		9� 5 ��5T �� Babai-Ahari et al., 2004)(.  $% ��%�[! '"I <�%	(  5 )%��% �%�	'	+ ��9�C�% �	F���% �	�5�% ��

&Y�S �5� <�i 9( ,m� R	�1+ ��G#�� � '%5�1+ �5�1�"I �,f9! 5�1  5 ��1Q�% l-	# �	1
�# �	1&� ��	 �'"� 

)Marcelis, 2001.( R�	C� `X-% �
C? � 5 ��#  # V(	�I 	( � #  '%"� 7	d9(  �� ��%5 n	� $% o5�� $% ,f? 	� 5 )�$�  5

&�  V(	�I W�� l-	# ���I  .(Khar et al., 2010; Osborne and Deneke,  2010)>�	? Pythium�  &
*� �	�C# ,�	-

 P�"�  + �%&� 	�'� �%� �� &-%�$ R2".0� 5 R	Q�Gf �8+ �� ��L�"� 7�- ��	# . ��#I <� '" �	( Pythium  

  '"IP. aphanidermatum� M�	� $% &F�  <��!�I�	
�#  &�d'% �	(�� 7�I e3	9� �� Z�DH� )	(	�I  �!"#� � P�"�  +

 W�� ��	*' �� 5  8�� &I��"� ��	�$ �%�[! '"I $% ��%"'	�  # e�[D� &(	�I �	(�)"�?�� �o	9Y% )"i &Y�DH� �	( 

�5�+ 5 )	d8Y9# � 	'2"&� )	���	# (Abbasi and Lazarovits, 2006; Waterhouse, 1970). >�	? <�%�  7	
! ��

��� ,c%�� &� �-	C� p�%�� �"�5 R�"S ��  !"# �'%"! Ej 5 �(� �%�?  �
c ��"� %� 	(  Pf ����  !"# ���I 

Babai-Ahari  et al., 2004) .(��	
�# <�%� �H� $% &F�6 ��	
�# <��! �	�� �	( @�# �� 5 ��"# �7�I ��� e3	9� �!

5 ��D[�  (V
<�9�  '	H�I 5 	( �8+  q"�� \�DB� ��$ �	(��%� (Moorman, 2002). &�[� p�%�� ��   # $% G�(��

>�	? ���I�	+ @+ 	(� �r 5 \��"s! l0# \��  &�
-�%� ��%�  �"! G�' ��"� <�% �� ��5	L� $5�#  # ��	# 	�%�   + %�i

	L� $5�#`C�'	I�%5�F�� �� ��5 D� ���% 7"
  # �fC' 	(1 �5%��%. )	
( I1>�	? ��"� ��  +  '" ,�C+2	D� @+� 

��%GI&�	( �% ��� �8D9� ��5	L� $5�# $% . ��	
�# ��D9+ &L�Y�!  �	'�# �� �	c �( ��)IPM(&�  �S"! ��"�  $%

>�	? &� G�' <�Gd�	� @+  ��	YD% )%"!�"� )Taylor et al., 2002.(  

 <�%&��# &�	�
�� ��D9+ )	F�%  [N	/� �"X9�  #   �	�� ����  !"# ��	
�# ,�	- >�	?P. aphanidermatum�  	#

 ��	YD%>�	? $%@+  �	(6�	+"�	�5�� ����+5���(� EF��5��# 5 ,�C+2	D� ��� 5  '%G�  '	H�I�  R	'	F�% $% ��	YD% 	#

I R	L�L0! @H# �	d8�	�$T �� �"�"��	� &F�G�� ����I 7	Q'% )	*YS% )	D% &[�f3 M#	9� 5 �$�5	8+ R	L�L0! G+�� .    

  

�;/	 / � 7 ��  

 ���% *< �	���� =��>����� ?@�� � 3  

M
� $% E� '"
' ��5T 5  V(	�I W�� ��	
�#  # �	�� n"F8�5 ��"NT �	( �����  !"#  8��  !"# �	( ��"NT �	(�  	!

 t	f��L! q	Y!�%10 D'	& �� %�� �D� Ej � R��  #30 u�( 	! ��%� �%�? ��� 6T `�B� )	��� ��$  L�?�  $% ��=%  '"I

)T �5� n	� �'	
' &?	# 	( . �)T $% �[# '"
' 5 ,FN% 	# 	( �� ��I �v  �[��'�� &0/ &'"Y- . ��"NT ��	# <�#  ��	c $%

N	 518�� `1  �[/? )5�D ,jN	F% 5 E9� \
+  #1� &!	1%� ���I�� [/? <�%1�$%�'%  # R	  �5�c \i"+ �	(2  	!3 

&���  �"�0� �5	c ��D� w5�: �� 5 �'�� `�CL! �D�1 %  L�?� \� R��  # `�� ����+"j�( ��%� �%�?�'�� . $% �[#
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)5�D �/L� 6T 	# "8DC�  f!��   �\8� �r	+  ��5  # )T &�	v% 6T �)5�D <+  D��I tB�	+ 	(  5 # R	[/? 

�8+ p�0� �� ,LD9� 	(�' . R	[/?2  	!3 &��� �D�� �5� p�0� 8+ � CMA�%�? �8+ Ej 5 ��%� \D8!	(  ��

 �	��27 ���1  D'	1&  �%�ID� �� 51F'% �	d1d'�"!	#"1  ��%� �1��'. �%�# 8�1��(	 '%17%�8�%$ �	(1- >�	? &1 ,�	


�#1�0� �5�  + ��	1�8+ p CAM ��1+ �1# ���1 $% �"[!1'%� ��%�1D%  1� ,��1� ��1(	1YD%  '%�1� ��	1�. 

(Omokhua and Kalagbor, 2015; Wang et al., 2003).  

 

	7A%7B� 37�9��A%7% ��&# !	�� 

��"j"y$ )"�C'	j"  �*! �%�#  &[#�� R	[/? $% 9I�� �"D0� �8+ p�0� zN	� �	( �	*i �I�	
�# �$5��  �	[#% 	#

C�1�%� �5	18# ,1� �	( 250 &��� D�N1�/L� 6T �  ��� )5�D �	�� 	# &F��	! p�%�� �� 5 ��  DH��32 ���1  

&D'	  R��  # �%�I72 �%�? �-	���I. �Ej  R��  # �8#10  �	�� ��  L�?�5 &D'	  ���  �%�I5 5� �-	  ��

 ��%� �%�? {	!% �	���� 	! �"j"y$`( 	( �%$T )	�$�'"� )Abbasi and Lazarovits, 2006.(  

  

����  ��� �	���� =��> !	��  

 �%�#k�L�! ��	�  �*!� ��# $% ��	YD% 7�9I �	( ��. %�D#% ��#�	( 7�9I &� �	# 5� &���  R��  #45  �	�� ��  L�?�

121 &D'	  ����%�I Ej 5 ��� 5B+"!%  	# 7"��C��<N�% �� >�	?  �%�� �	(250 &��� ,��D% ��D�N�  �	�-  5 &'$

<N�%  �	�� �� 	(32 &D'	  ���  65	9D� �"' 5 �%�I12  R��  # �-	5�  d'  DY( �� ��%��'  ��  C�+�( �fC'  # 5

n	� &�"��+ �	*i 5  <N�%250 &��� �	� ��D�N5 &'$ )T $%  ��	YD% k�L�! |�	� )%"9-  # 	( ����I .)%��I 	( ��  + &�

)T��  D�	+ }	Cc `?� \� �	�� ��# 	( �R�� �%�# �"# 48  d' 6	?�r �N	c  # �-	  ��%� �'��Ej5  �N	c $%

�'�� ��	�#T  '%$5� �"3  # 5 o�	� 6	?�r .)	9�
3% �%�# �"j"y$ �"~c $% 8�� w%�3% n	� �� �>�	? �	(   !"#  �	(

NT1��� ��"� U'�	' W�#� 9-  #1
[3 )%"1D�%�I  1    $% E� 5 ��48 W�# �-	 '�	' �	(1 U �8+ p�0�  #CMA 

�5 5 ,LD9�1>�	? �"  �� )T ��# 	(1 & I1����. �%�# 
�# ,�	- &#	�$	#1�	� $% E� ���	1  [/? &'$1' W�# R	1'�	1 �$ �� U

NT )%��I 6T1? ��"1)T �8+ 	# Ej 5 ��%� �%� �0� �5� 	(1 �8+ pPDA� �	- >�	?1
�# ,1�$	# ��	1 &#	

 I1����.(Abbasi and Lazarovits, 2006)  <�% �"0'   !"# )��� $% E� ,
-  �c��  # 	(  5-4 &I�#�  �c��   &(��I 5

 �"�#�� �%�F! . �	� $% E�  �c��   �( ��  !"# �S�� &'$  ��"NT �	( 5 ��	D�% 	� $%)�S�� ����  !"#(  )%��I �( ��

��%�	��� ��%��# )Rezaei and Alizadeheh, 1999.(  

  

 �%	���C  !	�� "
  ��	� �	���� ����
 � ���  

��"X9� <��# &9� $% 	# �8+ �	(100  ��	YD% ��Qc����I . �	
�! �( �%�#100  ��  V(	�I �Y( PN	? �� �%�F!

��  D��I �X' �� &��	.! B�	+ O�3 .��Qc 7	
!  # 	( �(	� G�� )"�C'	j" 	# ��	+ �DC#  	#>�	?  �fC'  # ���  �*!

10 &
Qc �S��� "�H�5 b � ���� Ej 	# ��Qc �� )	/� ��" `?� ��#  e
- �� 	(2 &D'	  ��D��8+ 5 ,f? 5 

 V(	�I �"*: $% E�   �c�� �� 	(1 !	 2   # 7%�?% �&I�# )��+  �	v%>�	? @+ (	 �� �$�Z�DH� �	(  ����I) �5��1 .(

�	�T V(	�I W�� $% ��%��# �#  '	H�I �� �	( !"# �%�[! }	% �	(  `N	 5 ���� �( ��  �	�  �c��,�  '%"� $% �[#&'$� 

 V(	�I 5 &I�# 5�  �c�� % # �  '%$5� �"3  V(	�I �S�� ��	*' �� 5 7	Q'% ���� �	()����  !"# �S��( �  f	0�� 

)Rezaei and Alizadeheh, 1999(.  
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 �5��1- �	
�! �	(>�	?�� @+  @�	�$T '%G�  
Table 1. Treatments of fungicides in nursery experiment 

  �	
�! O��  Description of treatment �	
�! 

Treatment 

����+5���( 6�	+"�	�5�� 75/0 &���  �� �D�N

�%G(��# ��	+ $% E� n	�  # )�5�G�% �	(  

Propamocarb 0.75ml/1000 ,added to soil after planting of seeds. T1  

���+5���( 6�	+"�	�5��� 1 &���  �� �D�N

�%G(� ��# ��	+ $% E� n	�  # )�5�G�%	(  

Propamocarb 1 ml/1000 ,added to soil after planting of seeds. T2  

����+5���( 6�	+"�	�5�� 25/1 &���  �� �D�N

�%G( ��# ��	+ $% E� n	�  # )�5�G�%	(  

Propamocarb 1.25 ml/1000 ,added to soil after planting of seeds. T3  

 �"'%�I ,�C+2	D�5/2 �D� �� 7�I� M#�� 

��# ��	+ $% E� n	�  # )�5�G�%	(  

Metalaxyl G2.5 g/m2 ,added to soil one week after planting. T4  

  EF��5��#)5 &����%G( �� �D�N( � )�5�G�%

`yB- ��(	8� �0�  # n	�  #  

Bordeaux Fix 5ml/1000 ,added to soil after planting of seeds. T5  

��"NT �(	� )# �I�	
�>�	? )5�# @+(  Infected contro l(pathogen without fungicide)  T6  

`N	 �(	� ) �I�	
�# )5�#>�	? @+(  Healthy control (without pathogen and fungicide)  T7  

  

�( �� )%��I 5 ��  D�	+  V(	�I ��-   )%��I  '%$5� 	(�'�� ��	�#T.  !"# �S�� ���� �	()����  !"# �S�� ( ��

 �	� $% �[#  �c��  ��%�	� &'$�� ��%��# .�	
�! �5�� O��  # @�	�$T <�% Z�DH� �	(2 �'�"# . �� @�	�$T <�%

�� 7	Q'% �%�F! �Y( 5 �	
�! �� 	# &��	.! B�	+ ��	�T O�3 PN	?. 

 

�	��$ =�2.# / ���D#  

 �GQ!  # E'	��%5��+ �%�  @�	�$T R	YS   '%G� '	H�I 5 ,c%��  ��+ �� �%�  ��5  #  �%G�% 7�'SAS   5 ����I 7	Q'%

 C�	L�  <�d'	�� $% ��	YD% 	# 	( 9�%� �9i )"�$T <F'%� &�% )DMRT(�� 7	Q'% �S�� \� �	
Dc% k/ �� �. 

 

����E  

	�$T �� &#	�$�%  �c��   �� ����  !"# �S�� E'	��%5  �GQ!�	
�! <�#  + �%� )	8'  '%G� @�>�	? Z�DH� �	( �� @+

 �	
Dc% k/1  %&9[� wBD�% ��%� �"�5 �%�) �5��3.( ��	
� �5%  �c�� ��� `+<��! � ����  !"# �S��  # b"#�

 �	
�!&��� \� ����+5���( 6�	+"�	�5��  	# �%G( �� �D�N62/7@�# 5 �S�� <��! �S�� !"#    # b"#�� �����! �	


&��� U9� EF��5��# �%G( �� �D�N  	#50/41 �S��  W���"# )�5�� 4( .% $�X' �	
�! ��	�T �5�I �� 	( 	( � �%�? &!5	YD�

�9D��I. 
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 �5��2- �	(�	
�! >�	?@+ '	H�I @�	�$T �� 	(�%  
Table 2. Treatments of fungicides in greenhouse experiment 

  �	
�! O��  Description of treatment �	
�!  
Treatment  

����+5���( 6�	+"�	�5�� 75/0 &��� �� �D�N �%G(  # )�5G�% �

�	8' �	LD'%  �c�� �� n	�  

Propamocarb 0.75ml/1000 ,added to soil at 

transplanting time  
T1  

����+5���( 6�	+"�	�5�� 1 &��� �� �D�N %G(  # )�5G�% ��

�	8' �	LD'%  �c�� �� n	�  

Propamocarb 1ml/1000 ,added to soil at transplanting 

time  
T2  

  ����+ 5���( 6�	+"�	�5��75/0 &��� �� �D�N �%G( )�5G�% �

�	8' �	LD'% $% E�  DY( 5� 5 �	8' �	LD'%  �c�� �� n	�  #  

Propamocarb 0.75ml/1000 ,added to soil at 

transplanting time nad tow week after transplanting  
T3  

����+5���( 6�	+"�	�5��  1&��� �� �D�N �%G(  # )�5G�% �

�	8' �	LD'% $% E�  DY( 5� 5 �	8' �	LD'%  �c�� �� n	�  

Propamocarb 1ml/1000 ,added to soil at transplanting 

time nad tow week after transplanting  
T4  

����+5���( 6�	+"�	�5��  75/0 &��� D�N�� � �%G( )�5G�% �

 �	8' �	LD'%  �c�� �� n	�  # +����+5���( 6�	+"�	�5�� 

1 &��� �� �D�N �%G( �	LD'%  �c�� �� n	�  # )�5G�% ��	� �

�	8'  

Propamocarb 0.75 ml/1000 ,added to soil at 

transplanting time + Propamocarb 1ml/1000 ,added to 

soil two weeks after transplanting   

T5  

����+5���( 6�	+"�	�5��1 &��� �� �D�N �%G(   # )�5G�%�

 �	8' �	LD'%  �c�� �� n	� +����+5���( 6�	+"�	�5�� 

75/0 &��� �� �D�N �%G(  �c�� �� n	�  # )�5G�% ��	� �

�	8' �	LD'%  

Propamocarb 1ml/1000 ,added to soil at transplanting 

time + Propamocarb 0.75ml/1000 ,added to soil two 

weeks after transplanting  

T6  

 �"'%�I ,�C+2	D�5/2  M#���D� �� 7�I �� n	�  # )�5G�%

�	8' �	LD'%  �c��  

Metalaxyl  2.5 g/m2 ,added to soil of transplanting time. T7  

EF��5��#5 &��� �� �D�N �%G( n	�  # )�5G�% � �0�  #

�(	8�`yB- �  

Bordeaux Fix 5ml/1000 ,added to soil when symptoms 

appearod 
T8 

 �(	� ��"NT) @Fi�	? )5�# �I�	
�#(  Infected control(pathogen without fungicide)  T9  

 `N	 �(	�)@+ >�	? 5 �I�	
�# )5�#( Healthy control (without pathogen and fungicide)  T10  

 

�1�5� 3- Q!1 E'	��%5  �GS��1!"# �1V(	�I ����  1 �� �	(1$% &�	' �	Pythium aphanidermatum ��	
�! ��DH� �	(1 Z

>�	?@+ '%G� �� 	( 

Teble 3. Analysis of variance of damping off percentage of cucumber caused by Pythium aphanidermotum 

in different treatments of fungicides in nursery 

**,ns :&9[� ��r P�!�!  #&9[� 5 �%��S�� \� �	
Dc% k/ �� �%� 

ns ,**: Not significant and significant at 1% level. 

 
S.O.V. 

R%����! M#	9� 
df. 

  ���

��%$T 

Mean squares R	[#�� <�d'	�� 

�5%  �c�� 

First stage 

75�  �c�� 

Second stage  

 �c�� 7" 

Third stage 

Replication �%�F! 6 498.36 
1639.78 ns 

901.619 2095.53 ns 2095.53 539.44 ns 

Treatment �	
�! 6 26404.85 4400.81** 29350.10 
**

4891.68
 

33556.33 
**

5592.70 

Erroe 	/� 36 9.05 0.17 14.98 0.28 15.65 0.26 

CV% CV   23.05  20.18  27.46 
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R�"S <��#  �	
�!  +&��� U9�� �D�N� %G(�  �%�
(  #�	
�! 6�	+"�	�5��  ����+5���(75/0 &��� �� �D�N %G(�  \� ��

�	
�! ��	 5 ��	�T �5�I 	( �5�I ��  D��I �%�? %GQ� ��	�T �	(  �'%)5�� �4(. ���	
� 75�  �c�� �� `+ )%G�� <��!

S��1��  !"# �1��  # b"#�� �6�	+"�	�5�� �+5���(1��� \� ���1&  �� �D�N(1�%G�  	#12/10S��1� @�# 5<��! S��1� 

 !"#  EF��5��#  # b"#�� ���� &��� U9� �%G( �� �D�N�  	#75/47 �"# �S�� )5�� �4.( `+ ���	
� 7"  �c�� �� <��!

 �S�� !"#  �����   # b"#��6�	+"�	�5�� &��� \� ����+5���( �%G( �� �D�N�  	#75/12 �S�� @�# 5 <��! )T  # b"#��

 	# EF��5��# �	
�!25/53 �S�� �"#. �	
�! �	(6�	+"�	�5�� �+5���(1 5 \� ���25/1 &���D�N1 �%G( �� �D�%1 wB

&9[�	# �%� �9D�%�' `(. �	
�!EF��5��# �	( &��� U9� �"'%�I ,�C+2	D� 5 �%G( �� �D�N5/2 M#�� �D� �� 7�I G�'  ��

D��I �%�? ��	�T �5�I \�9�. �	
�! ��	 (�5�I �� 	  �%�? &!5	YD� �	(�9D�%� )�5�� 4(. ����T ��# U�	D' }	% �#  ��

�	
�! <�# �)"�$T ��"� �	( `+5 <��! @�#S�� <��!1!"# �1
�!  # b"#�� ����  1 �	6�	+"�	�5�� �(1 \� ����+5��

&��� EF��5��# 5 �%G( �� �D�N5 &��� �%G( �� �D�N �# P�!�!  # 	75/12  525/53 ��"# �S�. �	
�! �(	�  )5�# `N	

>�	? 5 >�	? $% ��	YD% @+�  �?	�  V(	�I W�� �	
�! 5 �"#�(	� >�	? $% ��	YD% )5�# 5 >�	?  # ��"NT  	# @+87/ 80 

���S@�# � <��!��%� %� ����  !"# �S��.  
 

�1 �5�4- L�1C�	1�d'	��  1S�� <1!"# �1V(	�I ����  1 &�	' �	��  Pythium aphanidermotum  %�	
�! �� $ Z�DH� �	(

>�	?  '%G� �� 	( @+  
Table 4. Mean comparison of damping off percentage of cucumber by Pythium aphanidermotum in 

different treatments of fungicides in nursery 

<�d'	�� w5�c 	# 	(&9[� wBD�% �?	� )"D �( ��  #	8� �	
Dc% k/ �� �%�1  %�9DC(.  

Means with similar letters in each column are not significantly different at 1% level  of probabitily. 

For description of treatments see Table1 �	
�! O�� �%�# �5��  # 	(1 �"�  [�%��           .                                                          .  

 

����� ��� 	
 ��� ��� ��� 	����� ������ �� ���� 	��� ���� ������� 	�� �!��" #�$�� ��%&'(� )*$+� �
 �� ���

 ,-�� ��.� ���� /� 0��$1� 234) 0��.5.( 9��:� ;�'%� ��� ���� 	��� ���� ��<���� 	=��>� �� �?� ����� ��%

!��" #�$���
-,-���� #�$�� A1��� �� 	B%��� C�� ������ 0�$'
 �� �%��� ������. ) 0��.6.(  

 

�	
�!  

Treatment  

 ����  !"# �S��Damping off percentage 

%  �c���5  

First stage 

75�  �c�� 

Second stage  

 �c�� 7" 

 Third stage  

T7  0.00f 0.00e 0.00e 

T6  47.87a 70.37a 80.87a 

T4  20.75cd 24.37c 27.75c 

T5  41.50c 47.75b 53.25b 

T1  24.25c 28.50c 32.62c 

T2  7.62ef 10.12de 12.75d 

T3  13.37ed 16.12d 18.62d 
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5�� �5-  E'	��%5  �GQ!V(	�I ����  !"# �S��1 �� �	(1% &�	' �	 $Pythium aphanidermatum 
�! ��1�	�DH� �	(1 Z

>�	?@+ '	H�I �� 	( 

Table 5. Analysis of variance of damping off percentage of cucumber caused by Pythium aphanidermotum 

in different treatments of fungicides in greenhouse 

 

S.O.V. R%����! M#	9� 

df. 

��%$T  ��� 

Mean squares                     R	[#�� <�d'	��  

�5%  �c�� 

First stage 

75�  �c�� 

Second stage 

7"  �c�� 

Third stage 

Replication �%�F! 6 1462.44 498.367ns 737.243 8197.28ns 6126.748 368.64  ns 

Treatment �	
�! 6 4050.00 450.00ns 13601.01 1811.25** 28080.00 3120.00** 

Error 	/� 54 9.05 0.17 14.98 0.28 15.56 0.29 

CV% R%����! P��v �S��   29.75  10.75  27.46 

**,ns: &9[� ��r P�!�!  #&9[� 5 �%��S�� \� �	
Dc% k/ �� �%� 

ns ,**: Not significant and significant at 1% level of probability respectively. 

  

��	
� �5%  �c�� �� �����  !"# �S�� +` <��!����  !"# �S�� 	
�!  # b"#��� 6�	+"�	�5�� ���+5���( �

75/0&��� �D�N �"# �	8' �	LD'% $% E�  DY( 5�   + �?	�  V(	�I W��@�# 5 �"# <��!�����  !"# �S��  # b"#�� �	
�! 

,�C+2	D�  �"'%�I5/2 �D� �� 7�IM#��  	#25/11 �S�� �"# )�5�� 6(. �	
�! ��	9[� wBD�% 	(&�9D�%�' `( 	# ��%�. 

 ��	
� 75�  �c�� ������  !"# �S�� `+ <��! # b"#�� ����  !"# �S�� �	
�! �	(6�	+"�	�5��  ����+5���(75/0 

5 �	8' �	LD'% 7	d9( �%G( ��  �	
�!T5  	#75/3 �S�� @�# 5 <��! ����  !"# �S��  # b"#���	
�! EF��5��# ��	 �"#

�	
�!&9[� wBD�% 	(%� �%� �9D�%�' `( )�5�� 6(.  ��	
� 7"  �c�� �� �S�� !"#  `+�����<��!�  ����  !"# �S��

 �	
�!  # b"#��T5  	#75/3 �S�� @�# 5 <��! ����  !"# �S��  # b"#�� �	
�!,�C+2	D�  	#00/45 �S�� �"#. $% �X' 

��	�T �	
�!5 EF��5��# �	( � ,�C+2	D��  �5�I \��	
�! �	(T1 ,T2 ,T6 �	
�! 5 ��	�T �5�I ���	(T3 ,T4 ,T5  	# 

BD�% `(&9[� w�%� �9D�%�' )�5�� 6(. ���	
� �	# �( ��  + �% �+�  # 7$2  �	
�! �(	�`N	 � �?	�  V(	�I W��

�"#. �	
�! �(	� ��"NT� G�'  )%G�� 	#75/63 �S�� @�# ����  !"#��%� %�  V(	�I W�� <��!.  
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�5�� 6-  <�d'	��  C�	L� $% &�	' �	�� ����  !"# �S��Pythium aphanidermatum �	
�! ��>�	? Z�DH� �	(@+ �� 	(

 '	H�I  
Table 6. Mean comparison of damping off percentage of cucumber by Pythium aphanidermotum in 

different treatments of fungicides in greenhouse 

<�d'	��&9[� wBD�% �?	� )"D �( ��  #	8� w5�c 	# 	( �	
Dc% k/ �� �%�1  %�9DC(.  

Means with similar letters in each column are not significantly different at 1% level  of probabitily. 

For description of treatments see Table2.  �	
�! O�� �%�#�5��  # 	(2 �"�  [�%��       .                                                                     

F.� 

��%�  �S	c �	(  )%�	F
( 5 )"��'T \9�D9�$ ��%GI 	# ��"� <�% ��)Zintnick-Anderson etal., 2014(  �L#	/�

��%� .>�	? <�# $% @+ @�	�$T <�% �� ��� ��	YD% �	( �`+��	
�# ��D9+ <��! �>�	?  # b"#�� Ej 5 EF��5��# @+� 

>�	?  ,�C+2	D� @+�"#. >�	? <�% @+ (	 �9DC'%"! ��5�c 	!  U�	D' 	# ���T ��# U�	D' 5 �9(� @(	+ %� ��	
�#

Moorman et al., 2002)( ��%� �L#	/�. �� >�	? ��"� �,�C+2	D� @+�=% <�% >�	?  @+��   '"I $% &�	' ��	
�# ��D9+

P. aphanidermatum  ���"# R5	YD� U�	D' 	#  '	H�I. >�	? + @	# �$�	f� �%�# ,�C+2	D� G�N	� �� ����  !"#� 20  &N%

25 "��+�% ���  �S"! �	DF( �� 7�I .#  DC# )T )%G����%� R5	Y! n	� &NT �%"� )%G�� 5 &
�� 5 \�G�� p�%��   

)Hershman, 2011; Taylor et al ., 2002(. 

 U�	D'��"� �� R	L�L0! �d�� U�	D' 	# <�9V
( e�L0! <�% �� ���T ��# >�	? &I�99+ ��D9+ �=%  @+6�	+"�	�5�� 

��%� �L#	/� ����  !"# ��	
�# ��D9+ �%�# ����+5���( (Tillman et al., 1973) .�� &��#��� 7	Q'% �	( ���   '%G�

 zH8��� >�	?  +@+Z�3 $% ��	
�# ��D9+ �X' $% 	( �%��"��# &Y�DH� �	(�9DC(. 2	#  '	H�I )"�$T��"� �� <��!

 ��D9+  V(	�I W���	
�!  # b"#��T5  6�	+"�	�5��  )%G��  #75/0 &���  �	8' �	LD'% M?"� �%G( �� �D�N +�� \� )%G

�	
�!	(  
Treatment 

Damping off percentage  ����  !"# �S��                                

 �c�� �5% 

First stage 

 �c�� 75�  

Second stage  

7"  �c�� 

Third stage 

T10 0.00d 
0.00d 

0.00d 

T9  26.25a 
48.77a 70.75a 

T7  11.25b 
33.75ab 

45.00b 

T8  7.50b 
18.75cb 

37.50b 

T1  3.75b 
3.75cd 

18.75c 

T2  7.50b 
11.25cd 

18.75c 

T3  7.50b 
11.25cd 

11.25cd 

T4 

T5 

T6 

3.75b 
11.25cd 

15.00cd 

0.00b 
3.75cd 

3.75cd 

7.50b 
11.25cd 

18.75c 
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&��� ( �� �D�N 5� �%G )%G�� 	# �	8' �	LD'% $% E�  DY(25/96 �"# �S�� .>�	?@+ 9D%"! G�' �d�� �	(�  ��	
�# �5� �#

�9(� @(	+ %� ��	
�# )%G�� 5  D�%�I ��=	!. � + P�!�! <��# >�	? ,�C+2	D� @+ 55 �>�	? 5 �S�  EF��5��# @+

5/62 ��S�  ��D9+  V(	�I W�� 5��6�	+"�	�5  ����+5���(75/0  )%G��  # �%G( ��25/81  ��S��6�	+"�	�5�� 

 )%G��  # �%G( �� \� ����+5���(25/81  ��S��6�	+"�	�5�� ����+5���( )75/0+75/0 ( )%G��  #75/88  ��S��

6�	+"�	�5��  ����+5���() \�+ \� ( )%G��  #85 5 �S��6�	+"�	�5��  ����+5���() \� +75/0 (�  # )%G�25/81 

 ��D9+ �� �S��  V(	�I W���'�"# �="�� &� b	f9D% <�9i>�	? �I%  + �"� @+6�	+"�	�5��  5� �� ����+5���(

����I ��	YD% &'	�$  �S	� 	# 5  �c�� =%� 6"�/� ��!��%� �(%"�.   
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