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 �	 ����	 "���91 #5�� �	 �� ("\'�) "]S&O_� Alternaria sp. �Fusarium sp.   .
-���   "]S-&O_� K�-'`_�

 "\'�"'T� ���� ��	 
�� K�	    �-	 ����-	 "���91 #5�� �Cercospora sp.   !-�� �� %�-S     .
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 ����_�	Phomopsis sp.  �� �SM�	
M  ��� ���  !��) E�]'� ��� �� � (!�� � ��) E�]'�%�S  �� .#� �#��M� (

 ���� �� �]�� b�7Sphaeropsis sp.  �Nigrospora sp.  .#(#� �#��M� ��� �����	 �� ��	 K�9�� ���	 �  4�(

�� �� ?5�c �����	 
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 ��7 �F5 9�H1     0I�2.� +.I� >�I� �& +.� ��3�+

���II��5 2�   .IIJ��K��II, �II� ��'!��II5 �II� � �II�+.)��7 �
L�'&� ��  ��&M.N.&��* O&2'� ��7'�	'5 �+ �&�� � �+.5

5 �II�7 'IIP�3� +.II;�� 4II&H� �II37��  .II��Q %&2'5�II35 .�II��

   0II&S+ ��FII5 9�HII1�II72. �II7�   T�:II/ �2'U!II12 �
�J���	 ��  %��� ����� O&2'� �+ 2��� +��1   =I,2� �+ �

  .II��Q�II72. �II7�  0II���) 2��II� �II3� )Ghassemi 

Golezani and Hosseinzadeh Mahootchi, 2010.( 

  +.I� >�� �&  +.5 4N�1 0��� �F5 9�H1 ���I��5  ��I� 
 V�W!72 9��� �2'5 �� �&���F5 �+ ���F5��  �7.I� � �

    9I��� �2 �I:5 �IJ���	 �& � �F5 9�H1 XYZ �I�  �I��5 

)Mengistu and Heatherly, 2006.(  
 �+ �[��, ���'	����5 �2 \& '� ].��  2��� � ].7  

  � �&2.II� � VQ O&2'II� .9II"�7  �II"�& TII�!W� 8<�II3�
 �U^3� '� �+ _�` a��P.b`�� �72.)    ].�I� �I5 '�3�

  0II�2.� �2 �IIP�` ]2.II72���II��5 2�   a�II�+ ��'II5 �II& �
 �II72�2'* �2 �)��IIY!� Q �II�  �2 .�7.II�4IIc� %&'II)  0II�2.� 
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  0I�2.� �.(Z  2��� '5 'e.� �^�f� ���I��5 2�   g^I1 �+
 2.� �;"7 95.<� � ��+ ��b* a2'��d) h�` �U^3� \&

 �IIU^3�  Q �+�II� �II��5 �II3��� �+ �II� �+�II&� a�II:N�^� .

�3�     �I5 �&.I1 �	+.INQ 'I5 �;"7 95.<� � ��+ a2'e2 9`

K��, ��� �����5 2�  i�;)�2 � Q ��  �5�72.  �I7�   a��I, �
  �I�7 +.` �912 ��� >��72 �F5    jIU7 ��I3�+ 4I�[  'I�	   

    �[��I, �	+.INQ +�I�&2 � ].�� �+ �^�f� 0��� �+ %&2

   �IU^3� 'I� �+ �I�  �I��5 )Danielson et al., 2004 k
Hong et al., 1997 kKendig et al., 2000 k  

Li et al., 2010 kRupe, 1990(   A&��I) �I*'< �2 .

 9���4c� %&')        Q 8I&'< �2 �I� 9I12 �!&'&�I� 0I���
��  2.)    (�	�I7��5 � �;I"7 95.<� ���+) �^�f� O&2'�

 2'&� .+'� l'!3� ��2��  ����	 .�7 T�!W� 0Z2'� �+ 2�

 �^�f� O&2'�'�em) �2 9��� A&��) 8&'< �2 2� +.` l��
�� �33� )Samarah and Abu-Yahya, 2008%&2'5�35 .( 

 n1�3� 9��� A&��) V�W!72 �I�  �I72.)   8I&'< �2 �?3��I�� 

      +.II;c5 oI��5 �II^�f� V.I�^� O&2'II� �I5 �II72+ .I�7 0IZ2'�

�	p&� ��� ) +.� �F5 �Y��Tekrony et al., 1996  .(  
  ��I�'	����5Phomopsis sp. )Li et al., 2010�( 

Alternaria sp. )Kunwar et al., 1986 �(

Fusarium sp. )Meriles et al., 2002 � (
Cercospora sp. )Sinclair and Backman, 1989(  

 ��� �24c� %&')  0�2.������5 �2�     �I� �3!I"� �[��I,

 ��+�� ���	 ��� �F5 .�7 0Z2'� �< 2� �&.1 �F5 9�Y��
 9f) '�emI)   �2'I, �I�  �I3�+ .    �I�7 a�I:N�^��+2+  �I72   �I�

  �II��2 ��II72+ .II�7 0IIZ2'� �II< �+ S�II5 ��II�+ � 9II5.<�

 �5 ���F5 �	+.NQK��, ��� �����5 2�  j&2�*2 2���  �I�+ �
  �IIc!3� �FII5 9II�Y�� j��II� �II5 'II�2 %II&2 �II��II� +.II� .

Balducchi and McGee )1987   �I7+2+ E�2�I	 (

  oI��5 �&.1 �F5 �	��1� �< �+ S�5 ���+ � 95.<� ��

j&2�*2   2���Phomopsis longicolla  �F5 �+�� �7.� .
 a�:N�^� L�12 '5Mengistu and Heatherly )2006( 

 �Mayhew and Caviness )1994 A&��III) �+ �(

9II��� ��II�  �II5 >�II?3� +��0II�N+  � >'II	 O&2'II� ].II,�
   �2'II5 �;II1�3� O�IIf� ��FII5 �	��II1�  �II�� �+ V.II<'�

 �I��Phomopsis sp.    4�2'I* �I�  +.I�    9I&�c7�+ �I�
 .9�2+ ��2.` �G �+ 2� �F5 9�Y�� j������+    �I� 'G

 >'	 O&2'� �+ %!*'	 �2', 0�N+ �5 �&.1 L�+�� >�,�2 �F5

     �I5 �	+.INQ q'I:� �+ L�'I&+ >�,�2 �2 j�5 �V.<'� �

Phomopsis sp.  �2',�� �7'�	 .'�`m)   >�I,�2 9��� �+
     8I&'< �2 L�'I&+ >�I,�2 �2 �+�Y!I12 �& � L�+�� '�`mI)  �+

 ���FII5 �	��II1��II� �II72.)  � >'II	 O&2'II� �2 �2'II* oII��5

      K��II, %I&2 �II5 ���FI5 �	+.INQ �IIP�+ � ��I� V.I<'� 2�
 I�  �I�+ j��)Mengistu and Heatherly, 2006k 

Meriles et al., 2002 kTekrony et al., 1996( .

.II	�II7 ��II� K��II, Fusarium sp.  VQ O&2'II� �+  
  �&2.I� ��+'!II"	 �2  �+ V.II<'� � >'II	 �29II�� ��II�   

) >�II?3� +��Rajabi, 2002  V.II<'� � \II3` �II) (  

 �+9��  ��I�   ) >�I?3� 'I&+Meriles et al., 2002 (  
  �&.II1 ����FII5 �+�II�� �II� �II35�& .�II7.	 ��II� K��II, 

Alternaria sp.  �7�+�,�).5 ���   �&�I '� �+ 2� �&.1

 �!��� ���	 %&2 ���� +.� %&2 .�33� �+.NQ �K��, ��   oI��5

 ��'5�����5       �&�I&��7'!NQ ��'I�7 ��&�I&��7'!NQ �I	'5 �I�N
  �FI5 l2�� � rHs �I�  �7.I� )Rajabi, 2002.(   ].�I�

 %&2K��,  �I�       0IZ2'� �+ � �I�� 0Ib* 'I`2�2 �+ S.I�:�

 t� �	��1���  �I�+     ��[�I7 +'I���� a�IY�) �I��!7 �+ �
�%&2'5�II35 .9II12  '�`mII) 9II�2+'5 �+�II� �II72.)  �II5 'II�3�

 u.Y7 � �	+.NQ j&2�*2K��,  �5 j��� ���!7 �+ � ���F5

  �IP�+ �I72.  �I7�  ) +.I�Kunwar et al., 1986 .(
  '	��I��5Cercospora kikuchii   �I�7   ���I��5 0I���

   �&.III1 �FIII5 �72.IIIs�2 �III�N�III� �III��5  �III5 �+�III, � �  

  +'� ����5�,�1 �� �v'5 �� � rHIs  �I�    �&.I1 ����FI5 �  
 �II�Z'� �+0II	 �II�+     0II�2.� '&�II1 �.IIcw �2 j�IIG �

 ���I��5 �2�   �FI5 �I�  �I��5 )Jordan et al., 1988 k

Sinclair and Backman, 1989.(   '&�I1 rH` '5

K��, ���   �+2��FI5C. kikuchii  �I5   '�`mI)  9I�2+'5 �+
 j&2�*2��7 �5�&     V.I<'� � >'I	 �2.I� 'I?&+ r'< �2 .

 o��5���  ���  Q��N �� � �,�I1  �I�  � v'I5  �I�  �I�  +.I� 

)Sinclair and Backman, 1989.(  
      V.I<'� � >'I	 �&2.I� � VQ O&2'I� ].I,� 0�N+ �5  
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 ��7 ��	�7��5 ���   �I5 �FI5  �� 'G ���+ �< >�2��   nI�)')
 �+9II�� ��II�   �!II12 �+ �&.II1 >�II?3� 'II&+ � >�II?3� +��

 ��I�'	����5 ]2.72 '�x�) � ��� �2'5 �;1�3� O&2'�  �!"�	 

 �+ �[��,�+.) ���      �FI5 9I�Y�� j��I� �I��!7�+ � �F5

 .+�2+ +.� �5 9��� A&��) 4c� jU7 �5 �.) �5 %&2'5�35
    � �FI5 9�HI1 +.I;c5 �+ 4c� �!&'&�� 0��� \&  2.3�

 j���K��, ���  %��:) �+2��F5n1�3�  %&'I)  A&��I)  ��I� 

  %��I() �� ����5 '�s � 4N�1 ����F5 ��N.) 9c 9���
 ��33� �I72.  �I7�      �I���� O&2'I� �+ 9I`2.3�& � =&'I1

 ���� �5 ���'/ �'�2 ���5�� +��  2��� 8�Uf) %&2 �+ .

 �+ �[��, ���'	����5 ]2.72 ].���+.) ���  ��N.) ��F5
 A&��) �+ ���9��� ���   �&.I1 y&2� >�,�2 �+ � T�!W�

.9*'	 �2', �1�'5 +�.�  �!"�	  �!12 �+  

  
 � ����U�� ��  

 %&2�:N�^�  j&���Q a�.P �5a'� ���    ��I� +'I`
 z'< nN�, �+_.�5 ���  �+ �2'�) �1 �+ �*+�b) 0���

  ����II� �)�IIU�Uf) �I����1  � �����II�� >.II�� ��?II�72+

 ��2�� l�1 �+  �	'	 �:�;< =5�3�1390   %I&2 .�� >��72
 �&�II�*2'd q'II� �+ �II� �II����36  � �II�+49  �IIU�,+

  �&�I�*2'd l.< ��N���54   � �I�+19    � �,'I� �IU�,+

 ]�Y)�212    �+ �+�2+ �2'I, �I&�+ g^I1 �2 �'!�   '!�.I���8 

  �I	'	 4&�, �+�-       0I��� .9I12 ��I� =I,2� �.I�+'�
  ) g^I1 y3IG �+ 9��� A&��) 0��� ��P231   �%&+��'I*

23  �9�c;&+�213  �+2+'`8  � '�)31   �I�'* 0��� � ('�)

   �	��I1� ��'I	 �5 �����&�) g^1 �1 �+ 4,� 0���III  �
 �	��II1� ��'II	 �II5 'fII1 �+��IIf��7 �II�� IV �II�� �

 � +��f�l.!�  �5  �	��I1� ��'	V    (+��If��7 �I�� �

 9��� �2 0;, .+.5150   a�YI"* 'G.1 ��!�� �+ >'	.���
  �0II�&')50   � 4�III1�!G ��'III�� ��II!�� �+ >'	.III���50 

  _�II` �II5 � jIIWG �II���� �+ ���2 ��II!�� �+ >'	.II���

 %�5 ��P�* .�� i.�W�T&+� ���   9I���50  �!7�I1  'I!�   
 ��P�* ��).5 ��   TI&+� ���7  �!7�I1  'I!� 7 �+   �I!*'	 'I}

   �2�2+ a'I� 'I� .��6      l.I< �I5 9I��� TI&+�6   'I!�  

   �2 �I�� 0Ib* �< a�*Q �5 ����;� �2'5 .+.5 �'I�Z  jI� 

  9;I"7 �5 972�Q2  �+1000      �FI5 �I�� ]�'I� �I�Z'� �+
)R5(    E�� �2 �M.IN.3* 0IZ2'� %��:) �2'5 .�� �+�Y!12

Fehr and Caviness )1980 .�� �+�Y!12 (  

 ��Z'� �+ a'� '� �2R7    (\I&M.N.&��* �	��I1�)

 +��Z50  � �� V�W!72 �).5rHs ���  Q ��  �2 91+ �5
�).5 ��   Q �2 ~G .�7�� 2� rHIs  �I�    \I�` �&�I1 �+

      �I5 ���FI5 ����7�I�� a��I"` �2 �'�	.I� �2'5 .�7��

   9�HII1 �5�II&��2 9IIc .�7�II� 2�II rHIIs �2 9II1+
�+.)  ��I�       O�If� ��� 'I5 ���FI5 9I�� E�� �2 ��FI5

 9��n�1 �3��� - ��'!"�+ ) ��� ���12 ��	Q5/4=pH( 

 +2�:) �.}3� %&�5 .�� �+�Y!1250   ��FI5 �+.) '� �2 �F5
  �2 �+�Y!I12 �5 ���F5 g^1 .�� V�W!72 �*+�b) a�.P �5

 l.III�f�5/0  ) 9III&'��.��� 4&�III1 �IIIP�+NaOCl (

  .�7�I� �7.Y��/7�+   +2�I:) 9I&�c5    'I� �+ �FI5  r'Iw
9�� �3��� n�1 9�� O�f� ���Z -  �2'I, ��I	Q ��'!"�+ 

 .9*'	9�� r�'w    a�I� �I512-7 �+ ���   �.)�I5.�72

25 ��+ �!7�1 +2'	 �3!*'	 �2', �2 ~G . �� �'�1  %&2

�7��� ���+ K��, ���  ���F5 L�12 '5�	p&� ���  �3	'G
 �9W&�  �I1�3�  >2�I72  ��I�     �&�I1�3� �I"3'�s �I�&2�

�5 .�7�� .NQ a�� ���H� �I5 '	����5 '� �5 �	+   a�.IP

'	����5  Q �5 �+.NQ ����F5 �P�+     ��FI5 �+.I) 'I� �+
 �II�  �II�5)Ghaderi-Far and Soltani, 2010 k 

 

Tekrony et al., 1983.(   

 0��f) � �&��)�+2+ �� �5 ���1� >'7 2�*2� )Institute, Inc( 

SAS 9.1.3 �5 ���2+.�7 41� �  ���1�>'7 �2�*2 Excel 2007 

4� .�� >��72        �I�� +.I.� OI52�� T�IP.) �2'I5 %�3[

 +�.� a�YP��2�72 �'�	     �2 4I,� 'I� �+ 9I��� A&��) �

) �^` �+�1  .�1'	� aS+�:�1  �+  .�I1'	� � ( �I�) �2 
)2.�� �+�Y!12 (  

 �N+�:�1      .                                               b y=ax +  

 �N+�:�2.                         x < c      '	2   b y=-ax +  

                               x > c      '	2     b y=ax -  
 aS+�:� %&2 �+ ��y  ��1�'5 +�.� 9YPx   A&��I)

�5 9���  �l�1 ��sQ �2 ��� a�.Pc   � j`'I[ �^U7a 

 �b .�3!"� �N+�:� n&2'/  
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J��S(  

 �2 �+�Y!12A&��) 9��� ���     �+ 'I��d) n;I1 TI�!W�

 ) �I72+  �� 'G ���+  �&�G � ]�'�  ���R5-R7  'I� �+ (

�� 4,� �1 %�3J�� .�5  '�`m)  9I��� A&��) �) 9��� �+

 ���+ l.< >.1R5-R7   �I�2 �9*�& j��� 4,� �1 '� �+

 2.� ���+ j��� 0�N+ �5 4�3G �) >��c[ 9��� A&��) �2

+'� 2��G j&2�*2 ���+ %&2 l.<  l��)1.(  ].I/.� %&2 

       � �	�I7��5 ��I�+ ��IfN �2 �)��IY!� O&2'I� +�I�&2 o��5

) �F5  �� 'G ���+ �< �;"7 95.<�R5-R7 �1 '� �+ (

 �	��II1� ��'II	) ���II��&� 4II,� .�II� 4II,�III 0II�N+ �II5 (

 �p&� �5 S�5 �����+ �5 '?&+ 4,� �+ �2 j�5  +.5 L�+��

 �+9�� ���    9I12 �N�IZ �+ %&2 .�� �2.� >�?3� +��

 4,� ��l.!�  �	��1� ��'	)V �� (L�'&+    �I5 �9I12

 �����+%�&�G ')       4I,� .�I� �'I5�� ')S�I5 �;I"7 95.<� �

  �	��II1� ��'II	) 'fII1IV   ��'II	 ��IIfN �2 �II� �II�7 (

 �2', 4,� �+ %&2 %�5 �	��1��� +'�	  �^I1.!� O&2'� �

�5 .+'� �5'�) 2� �.< �5 ���  '�`m)9��� �+�    2.I� ��I�+

4,� �3[ '� .9*�& j��� ��2.�� �F5  �� 'G ���+ �< 

 j�5 'f1 ')S�I5 �����+ �5 '?&+ 4,� �+ �2  �230   �I�+

�!7�1 +2'	   %�?7�I�� ��2 ��� �2.� �F5  �� 'G ���+ �<

      �+ ���I��&� 4I,� �+ �FI5  �I� 'IG ���+ �< ��+ 'x�2�Z

 ���� A&��I)  ��I�       .+.I5 'I?&+ 4I,� �+ �2 j�I5 9I��� �2

 'I?&+ r'<     �I5 2.I� �;I"7 9I5.<�     j&2�I*2 4}3I� �.I<

       A&��I) �+ 4I,� �I1 'I� �+ �FI5  �I� 'G ���+ ��2 �9*��7

  � �	�I7��5  2��� ��;"7 95.<� %&')S�5 �5 4�3G 9���

  �;I"7 95.<� �+ �'�	 �2', ��fN �2 ��� +2�:) %&'!��5

 �2 ')S�590 ��) �� �2.� �P�+ l1.(   

�3:� 'e2 4,� � 9��� A&��) �� +2+  ��7 y&�!7  ��2+

 g^1 �+)1        �	+.INQ  2�I�� � �FI5 9�HI1 'I5 (�IP�+

K��, ]2.72 �5 ���F5   �Ic3)  ��� %&2 �+ .�3!�2+ ���F5 ���

 K��, �+Septoria sp.  �Sphaeropsis sp.   9If)

 ].�� .�3!*'?7 �2', ��&���Q �������) �2 \& ��� '�em)

  '	��I��5Fusarium sp.       A&��I) '�emI) 9If) �Ic3) �I�7

 �I3:� 'e2 4,� � 9*'	 �2', 9���    .9I�2�7  Q 'I5 ��2+

05�U!� 'e2 "   4I,� �+ 9I��� A&��I)"     �IP�+ ��3x!I12 �I5

K��III, �III5 ���FIII5 �	+.IIINQ  ��III�Fusarium sp. �

Septoria sp.  �Sphaeropsis sp.   +�2.I� '&�1 �+

�3:�  +.5 �2+ l��)2.(  

   �I7�� �2 ���I��&� 4,� �+ �F5 9�H1 �P�+ a2'��d)

    0�I�) +'I�7 9I�:;) �bW��1 �a    'fI1 4I,� �+ �I�2 .(

  �I�+ �^` =5�) \& �2 �F5 9�H1 �P�+1  �I3:�)  �2+

 g^1 �+1      'I� �I5 �I� nI�)') %&2 �5 .+'� 9�:;) (�P�+

���  '�`m) %&2 9��� �+   2�I�� �5 �F5 9�H1 4,�26/0 

    A&��I) �+ +.I` �2�IU� %&'!�� �5 � 9*�& j��� �P�+

) '`Q 9���124  0��) ��1� (l�1 ��sQ �2 ���1 �b .(

    �2 'fI1 4I,� �I37�� ��7 l.!� 4,� �+ �F5 9�H1 �P�+

�3:�) �+�1 �^`  .�1'	� \&  g^1 �+ �2+1   (�IP�+

��� '� �2�2 �5 4,� %&2 �+ .+'� 9�:;) �`m) ' �9��� �+

  2��� �5 �F5 9�H180/17    0�I�) 9I*�& j��� �P�+

1 �c.(  

 '	����5Phomopsis sp.   4I,� �1 '� ����F5 �+

    %I&2 ].�I�  2�I�� ��� �.< �5 .�� ������ �1�'5 +�.�

    'I?&+ 4I,� �+ �2 'I!�� ���"5 'f1 4,� ����F5 �+ K��,

�+.II) �+ '	��II��5 %II&2 ].�II� a2'II��d) .+.II5  ��FII5 ��II�

 ��+ �^` =5�) \& �2 'f1 � �����&� 4,� �+ �5 i.5'�

1 �3:�)  g^1 �+ �2+1 �5 .+'� 9�:;) (�P�+  ��.I<   �I�

 �5 ���F5 �	+.NQ �2�U� 9��� �+ '�`m) ��� '� �2�2 �5

Phomopsis sp.   2��� �513/0  �05/0  �I5 �P�+   nI�)')

    0�I�) 9I*�& j��I� 'f1 � �����&� 4,� �+2 �a  �b .(

   �I5 �	+.INQ �P�+ �l.!� 4,� �+ �� 912 �N�Z �+ %&2

Phomopsis sp. �+.) �+   A&��I) �2 0P�Z ��F5 ���

9���  ���  �I�) �+ �I3f3� \& �2 T�!W�  �I3:�) �2  �2+

 g^1 �+1 �5 .+'� 9�:;) (�P�+ ��.<  '� �5 2�!52 �+ ��

�+.) �+ K��, %&2 ].��  2��� 9��� �+ '�`m) ���   ��I�

    2�I�� �I5 ��F505/0       �I7�� %I&2 .9I*�& j��I� �IP�+

 �2 �����31     9I��� A&��I)) l�I1 ��sQ �2 ~G ���31 

 ��� �) (%&+��'*101��)) >2 9��� A&8  �9*�& ��2+2 ('�)

      j&2�I*2 oI��5 9I��� �+ '�`mI) ��� 'I�  Q �2 ~G ��2

Phomopsis sp.   2��� �560/0   �+.I) �+ �IP�+   ��I�

 0��) �� ��F52 �c.(  
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 %�#a1-  �� ��d�	 ���� �	 ������ ��#T� .��� "O&( 
	�7� � ��� ?  � ?��#c .�i �#c K�](��� ."�#(��	 /�4��30  �a��"S(� ���� �  �� ��d�	 "O&( 
	�7�90  ���� "7 #5��  
/#� �� ) ��	R5-R7 ����� �� .��� !�� � (
��  ��� /���� �� j<Sk�  

Table 1. Rainfall, mean maximum and minimum air temperature and relative humidity, the number of days with temperatures above 30°C and 
 relative humidity above 90 % during the seed filling period (R5-R7) in three cultivars of soybean at different planting dates in Gorgan 

Cultivar  Planting date 
Days from planting to: Duration of R5-R7  

(day) 
Temperature (°C)  Relative humidity (%) Rainfall 

(mm) R5  R7  Max Min Mean 30>T  
(Day) 

 Max Min Mean 90>RH  
(Day) 

Williams 

April 20 102±1.0 130±1.7 28±1.0 33.1 24.7 28.9 24  80.8 53.8 67.3 6 76.6 
May 13 86±0.0 113±0.0 27±0.0 31.1 23.1 27.1 21  82.7 55.9 69.3 6 75.9 
June 3 75±0.0 95±0.0 20±0.0 30.2 22.0 26.1 18  83.0 57.1 70.0 6 35.3 
June 29 62±0.0 86±0.5 24±0.57 30.1 20.2 25.1 13  81.6 51.9 66.8 2 16.0 
July 22 56±0.0 93±0.0 37±0.0 26.8 16.0 21.4 6  86.1 52.3 69.2 14 146.5 

Sahar 

April 20 111±0.5 149±1.1 38±0.5 30.8 22.3 26.5 27  83.1 55.6 69.3 6 77.3 
May 13 93±0.0 130±0.0 37±0.0 30.5 21.9 26.2 23  82.1 54.8 68.5 6 37.5 
June 3 82±1.1 110±1.0 28±1.5 29.5 20.5 25.0 16  83.9 55.6 69.8 9 49.7 
June 29 66±0.0 101±1.5 35±1.5 28.5 18.5 23.5 11  84.0 52.1 68.1 8 35.5 
July 22 60±0.0 101±0.0 41±0.0 24.3 14.7 19.5 3  88.9 57.8 73.4 22 172.8 

Katool 

April 20 122±1.1 160±0.0 38±1.15 29.6 21.0 25.3 17  85.5 55.8 69.6 9 51.3 
May 13 109±0.0 142±0.0 33±0.0 29.2 19.7 24.5 15  83.0 53.7 68.4 5 18.5 
June 3 88±0.0 121±2.0 33±2.0 29.2 19.7 24.5 15  83.0 53.7 68.4 5 18.5 
June 29 69±0.0 110±0.0 41±0.0 28.4 17.6 23.0 10  84.7 50.2 67.5 9 35.6 
July 22 60±0.0 106±2.5 46±2.5 23.6 14.1 18.9 4  89.4 58.3 73.8 27 189.4 

  
 %�#a2- ���� �	 ��	 "���91 #5�� � ��	 
�� #5�� .��	 ��)<_3 ���	 l(����� ��4F� J��S(  ?��� �����	 ���Phomopsis sp. (P.sp) .Alternaria sp. (A. sp) .Fusarium sp. (F. sp) .

Cercospora sp. (C. sp) .Septoria sp. (S. sp) .Nigrospora sp. (N. sp)  �Sphaeropsis sp. (Sph. Sp) 
��  ����� �� /���� �� %�S  � �R .4���<�� !�� � �� j<Sk� ���  

Table 2. Analysis of variance for seed health (%) and seed infection by seed borne fungi (%) including Phomopsis sp. (P. sp), Alternaria sp. (A. sp), Fusarium sp. (F. sp), 
Cercospora sp. (C. sp), Septoria sp. (S. sp), Nigrospora sp. (N. sp), Sphaeropsis sp. (Sph. Sp) at different plantig dates for Williams, Sahar and Katool cultivars in Gorgan 

S.V df Mean Square 
Seed health P. sp F. sp  A. sp  C. sp  S. sp N. sp Sph. sp 

Block 4 1.34ns 0.12ns 0.40ns 1.20ns 0.75ns 0.08ns 0.18 n.s 0.01 n.s 
Planting date (a) 4 31.38**  1.48**  6.16**  14.30**  6.88**  0.21ns 0.81 **  0.01 n.s 
Error (a) 16 1.10ns 0.33ns 0.40ns 1.62ns 1.42**  0.08ns 0.16 n.s 0.01n.s 
Cultivar (b) 2 32.17**  2.92**  1.85ns 30.24**  0.37ns 0.05ns 1.08 **  0.01 n.s 
a×b 8 17.24**  1.08**  1.28ns 8.09**  1.45* 0.05ns 0.81 **  0.01 n.s 
Error (b) 40 1.59 0.15 1.00 1.38 0.55 0.12 0.16 0.01 
cv  12.53 19.97 35.25 20.91 24.62 20.55 21.64 8.21 

**: Significant at 1 % level, *: Significant at 5 % level and ns: non significant 
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Figure 1. Effect of planting date on seed health (%) in cv. Williams (a), Sahar (b), and Katool (c) 
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Figure 2. Effect of planting date on seed infection (%) by Phomopsis sp. in cv. Williams (a), 
 Sahar (b), and Katool (c) 
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 0��) �� ������ �����&� 4,� ����F53.(  
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�+.) �	+.NQ  2���  �5 ��F5 ���Alternaria sp. 
     �2+�.I`'5 �IbW�� �I7�� �2 'fI1 � �����&� 4,� �+ �+

  �IP�+ 9��� �+ '�`m) ��� '� �5 l.!� 4,� �+ ��2 .+.;7

  �I5 �	+.NQAlternaria sp.  �+.I) �+     �I5 ��FI5 ��I�

  2���50/0    �I< �2 ~IG � 9*�& j&2�*2 �P�+124  ���
�� A&��)) l�1 ��sQ �2  +.I` g^1 %&')S�5 �5 ('`Q 9�

)24/61  ��F5 �+.) ��	+.NQ �2�U� %&2 �5 .��1� (�P�+
  9II��� A&��II) �2 0IP�Z31   ('II`Q 9II��� A&��II)) 'I�)

�+.NQ  �5 ��F5 �+.) %&')Alternaria sp.    �I1 %�I5 �+

4� .+.5 �1�'5 +�.� 4,�   4I,� 9��� A&��) '� �+ %�3[

   2 �I5 �FI5 �	+.INQ �P�+ %&'!��5 �2 l.!�   �+ K��I, %I&
 0��) +.5 �2+�.`'5 '?&+ 4,� �+ �5 �"&�U�4 .(  
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Figure 3. Effect of planting date on seed infection (%) by Fusarium sp. in cv. Williams (a), 
 Sahar (b), and Katool (c) 

 

  
  

 ?)�4-  ���� �	 ����	 "���91 #5�� �	 
��  ����� �,�Alternaria sp. ) 4���<�� !�� ��a) �R .(b) %�S  � .(c(  
Figure 4. Effect of planting date on seed infection (%) by Alternaria sp. in cv. Williams (a), 

 Sahar (b), and Katool (c) 
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 '	����5Cercospora sp.   �I1 '� ����F5 �+ ��7
      �+.I) �+ K��I, %I&2 ].�I�  2�I�� .�I� ������ 4,�   ��I�

  �+ '�`mII) �II5 l.II!� � ���II��&� 4II,� �+ �II5 i.II5'� ��FI5

 ��� '� �2�2 �5 � �9*�& j&2�*2 �^` a�.P �5 9���

�+.) �	+.NQ �P�+ 9��� �+ '�`m)    %I&2 �I5 ��F5 ���
  2��� �5 K��,07/0  �04/0  �I5 �P�+   �+ �+ nI�)')  4I,�

 0��) 9*�& j&2�*2 l.!� � �����&�5 �a  �c  �N�IZ �+ .(

    '	��I��5 �I5 �	+.INQ  2��� ��Cercospora sp.  �+
�+.)       A&��I) '�emI) 9If) 'fI1 4I,� �5 i.5'� ��F5 ���

 0��) 9*'?7 �2', 9���5 �b.(  

  �II5 �&.II1 ����FII5 �	+.IINQ  2�I��Septoria sp. 
� ����FII5 �+ '	��II��5 %II&2 .+.II5 %�&�IIG ���II"5 l.II!� 4II,

    �I5 �	+.INQ  2�I�� 4� '?&+ 4,� �+ �+ ��2 ���7 ������

��� K��, %&2    �2 j�I5 �I5 ��	5   �2 .��I1'7 �IP�+   r'I<
  ��I�.�� �I�7 4� �2�U� %��� '?&+    l�2 9I��� A&��I) �+

  9II��� A&��II) '&�I1 �+ '	��II��5 %II&2 � �II� ����I��  �II�

 0��) +.;7 =&��  2�3[6.(  

  K��I, �+Sphaeropsis sp.  �Nigrospora sp. 
      �+ +.I5 ��I�7 E�2�I	 �&.I1 ����FI5 �+  .3��) �� ��7

�+.)    �&�I1�3� ���I��&� L�+�� 4,� �5 i.5'� ��F5 ���

 '	����5 .�7��Sphaeropsis sp.     0I5�, 'I�s  2�I�� �5
) �c.)0/2 �+.) �+ (�P�+  A&��) �2 0P�Z ��F5 ���

     0�II�) �II� ����II�� 4II,� %II&2 �+ l�2 9II���7 �a .(

 '	����5Nigrospora sp.     �2 0IP�Z ����FI5 �+ �I�7

9��� A&��)   ���) l�2 ��I�31 ���) >�+ � (>254 �+ (>2
4� .�� ������ �����&� 4,�    K��I, %I&2 ].��  2��� %�3[

�+.) �+        \I& �2 9I��� A&��I) �I5 AI1�G �+ ��FI5 ���

 �II3:�) �II^` �+�II1  .�II1'	�  g^II1 �+ �2+1  (�IIP�+
     9I��� �+ '�`mI) ��� 'I�  Q L�I12 '5 �� �+'� 9�:;)

  2��� �5 �	+.NQ j��� o��514/0    0�I�) �I� �P�+

7 �b.(  
  'I� �+ �FI5 9�H1 �� +2+  ��7 �?!";�� �&��) y&�!7 

       �?!I";�� (l.I!� � 'fI1 ����I��&�) �I1�'5 +�.I� 4,� �1

�II3:� �IIY3� �+.II) �	+.IINQ �IIP�+ �II5 ��2+  �II5 ��FII5 ��II�
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Figure 5. Effect of planting date on seed infection (%) by Cercospora sp. in cv. Williams (a), 

 Sahar (b), and Katool (c) 
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Figure 6. Effect of planting date on seed infection (%) by Septoria sp. in cv. Williams (a), 
 and Sahar (b) 
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Figure 7. Effect of planting date on seed infection (%) by Sphaeropsis sp. (a), 
 and Nigrospora sp. (b) in cv. Williams  
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��  ����� �	 ��� ��%�S  /���� ��  
  

Table 3. Correlation analysis between seed health (%) and seed infection by seed borne fungi (%) 
including Phomopsis sp. (P. sp),  Alternaria sp. (A. sp), Fusarium sp. (F. sp), Cercospora sp. (C. sp), 
Septoria sp. (S. sp), Nigrospora sp. (N. sp), Sphaeropsis sp. (Sph. sp) at different plantig dates for 

Williams, Sahar and Katool cultivars in Gorgan 

Correlation with 
Pathogens 

P. sp F. sp  A. sp  C. sp  S. sp N. sp Sph. sp 

Williams 0.08ns -0.49* -0.73**  -0.16ns -0.22ns -0.20 -0.22 

Sahar 0.42* -0.63**  -0.79**  -0.09ns -0.09ns 0.00 0.00 

Katool -0.22ns -0.47* -0.84**  -0.67**  0.00 0.00 0.00 
**: Significant at 1 % level, *: Significant at 5 % level and ns: non significant 
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Abstract 
In order to investigate the effect of planting date and maturity group of cultivars on seed 
health and incidence of seed borne fungi of soybean in Gorgan, a field experiment was 
conducted with split plot arrangement in a randomized complete block design in three 
replications during 2011. The main plots included 5 planting dates (April 20, May 13, 
June 3, June 29 and July 22), and the sub plots included 3 crop cultivars (Williams, Sahar 
and Katool). For assessment of seed health, identification of seed borne fungi, and 
determination of seed infection rate in seed masses, 50 seeds from any seed mass were 
planted on potato-dextrose agar (PDA) medium. Planting date had no significant effect 
on Williams’s seed health, but seed health linearly decreased by delays in planting of 
other cultivars (Sahar and katool). Seed health negatively correlated with seed infection 
by Alternaria sp. and Fusarium sp. in all cultivars. Also, significant negative correlations 
were observed between seed health and seed infection by Cercospora sp. in katool 
cultivar. Phomopsis sp. was observed in early (all cultivars) or late planting dates (katool 
cultivar). Again, the other two fungi including Sphaeropsis sp. and Nigrospora sp. 
observed for the first time in soybean seeds were derived from early planting date in 
seeds of Williams’s cultivar. Thus, the delay in planting and using late maturity group 
cultivars reduces the soybean seed health due to synchronization of seed filling period 
with the high air relative humidity and rainfall during this period. 
 
Keywords: Seed health, Seed borne fungi, Planting date, Soybean 




