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Fusarium species causing dry rot of potatoes in Ardabil,  

Tehran and Hamedan Provinces 
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Abstract 

To study Fusarium species associated with potato dry rot during October 2001-April 

2002, samples from stored potatoes were collected from Ardabil, Tehran and Hamedan 

provinces. Decayed segments were cultured on potato dextrose agar. Species  

were identified based on morphological characters. A total of 208 isolates obtained belonging 

to Fusarium acuminatum, F. culmorum, F. equiseti, F. lateritium, F. oxysporum,  

F. sambucinum, F. solani, F. reticulatum and F. verticillioides. This is the first report of  

F. culmorum and F. reticulatum as the causal agent of potato dry rot in Iran. The prevalence 

of isolated species in descending order for Ardabil Province was F. equiseti, F. sambucinum, 

F. oxysporum, F. solani, F. culmorum, F. lateritium and F. verticillioides; for Tehran 

Province was F. oxysporum, F. solani, F. equiseti, F. sambucinum and F. reticulatum and for 

Hamadan Province was F. sambucinum, F. acuminatum, F. solani, F. oxysporum, F. equiseti 

and F. reticulatum. A conidial suspension (1×104 conidia/ml) for each isolate was inoculated 

on potato tubers. Isolates of F. solani were the most pathogenic while those of F. reticulatum 

had the lowest pathogenicity. F. sambucinum, F. oxysporum and F. solani were the most 

pathogenic species in all three provinces, whereas F. equiseti and F. acuminatum, were 

respectively important in Ardabil and Hamedan Provinces.  

Key words: Fusarium, tuber dry rot, Iran, pathogenicity. 
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Fig. 1- Wiersma index scale for assessment of potato tuber rot severity, complemented  

by Theron & Holz (Wiersma 1977, Theron & Holz 1987) 
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Fig. 2- Frequency of Fusarium species in Ardebil province 
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Fig. 3- Frequency of Fusarium species in Tehran province 
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Fig. 4- Frequency of Fusarium species in Hamedan province 
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F. acuminatum����	
 J"�4 )�,�4 '
    )�K��	
 8� �7�B8 7��<& 'd,> �'-B� �
�	�,1 ���

"  AK�� ��K� ��*< )Gerlach & Nirenberg, 1982( .  )�*KB� 8�)  �d*K� )�KoB�
�Q�(Behroozin & 

Assadi (1994)����	
 J"�4 �� )�        �8�K	1 ]K=> � '-KB� �
�	K�,1 ��K�)1989(Saremi   JK"�4 

 � �*. �7 ��	"8 L	� ��O ���:��,1)1997( Zare & Ershad   3�K�
 '-B� �
�	�,1 J"�4 �� )� 

�*<" )�P(�
 8��:7*. � .'B��� '��  'K
 \,
*" ��� F. acuminatum  8�  )�PK��   AK��
 )��K��

�:�"� .       ':,
 �
 '(B�$" �7 ':,
 SB� �:���*� �^�7            3�7 vKB7� �7 )��K�� *K9B7 ���)   8� VK1  

F. sambucinum ( �7,KKK
) J/KKK��(���KKK�	
 �   8� )� �KKKB�8F. sambucinum ,F. solani�   

F. oxysporum *P�.  A��) q���� .(
 ���K�	
 ��� � 7�B8 A	<�� '
 '�,& �    wK�,P" �KB�8

'B���    ':,
 SB� ��� ,�"          l�P=(K: JK"�,4 8� �/B �� )� )�,&          )��K�� �7 M-KN �
�	K�,1 UK+" 

7*. 7����d .Theron & Holz, (1989)  ���K�	
 ��K� �^�7    'KB��� �KB�8   ��K�F. acuminatum 

    ��KO 8� ��"� A��
        �� ��	K�,1 ��K��/|z %       K
 'K. �K:7*. 36K4�         ��K� wK�,P" 'K
 'K�,& �

����	
   'B��� �B�8         ]	$%& SB� �7 ��"� A��
 ���)|/z{(% ,     �K" *KI: 'K
     ���K�	
 �K��    �KB�8

'B��� 'B��� �
 7�B8 �6PN� )���� ��� ����
 'P��7 �
,�� ��$B*�� ���.  

F. culmorum ��^� J"�4 L/�� ����	
 )Scab( 3��
  �7,
)Wiese, 1987( �  8� ��K<
 �7 

 	W,& ]>��" L	� �             L	K� M-KN �
�	K�,1 ����	
 J"�4 )�,�4 '
 ':,
 SB� ��	"8     0K	: �K�	"8

 A�� ��� F��0
)Venter et al., 1992(. F. culmorum      '-KB� �
�	K�,1 UK+" JK"�,4 8� �/B

 A�� )�*B� �7 3��
) Zare & Ershad, 1997( .    'K:,
 SKB� 'K
 \,
*" 'B��� '� *X�5 ]	$%& �7

     � J	
7�� )�P�� 8� '. �:7,
 �:�� �8���� .            ���K�	
 JK"�4 )�,�4 '
 )�*B� 8� ��
 S	W�� ':,
 SB�

   �" F��0
 M-N �
�	�,1  7,� .*�               �KW� 7,K=: ��7�,KN*
 �7�KB8 �K:���*� 8� ':,
 SB� ��k

����	
 ��� U-k )� �B�8  *	
  *KI: SKB� 8� �  �K
 F. sambucinum  �K�<" �6PKN�     AK���: ��7

) q���� .(F. culmorum
�	�,1 J"�,4 8� L	� ��O M-N �      �0K� � �7,K
 �K1��� �7 �K�	"8

����. �B�-& �" j,(%" ����	
 ���  7,�)Cullen et al., 2005(.  

F. equiseti mKY
 *9B7 � �*
 �'d�� �'d,> �'-B� 8� � 'P��7 �:�+� m�.�*1     7��K<& ��K�

':,
 8� �7�B8  A�� ��� ��� ���	
 ���)Gerlach & Nirenberg, 1982( .  
 8� 'K:,
 SKB�  )�K��	

L	� '��� 8� 7�<P"       AK�� ��K� ��K� )�*KB� �7 �K�	"8)Saremi, 1989; Ershad, 1995( .Singh  
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et al. (1987)  ��K�� 8� Theron & Holz, (1989)    � �
,K�� ��K$B*�� 8�Booth, (1971)  �K1��� 8�   

F. equisetiL	� ��O ���:��,1 J"�,4 8� �/B )�,�4 '
 ��  �:7*. ��*<" ��	"8 .  �K� �K�k*� �

����	
   'B��� �B�8                  )� �K:���*� 'K
 '�,& �
 �W� A(	: 7�B8 ':,
 SB� '
 \,
*" ���)   J/K�z (

  7��7 JKK	
7�� �7 �KK�	"8 L	KK� M-KKN �
�	KK�,1 8�*KK
 �7 �KK�+" mKK$: . ��KK$	$%& ]KK=>  

Theron & Holz, (1989) �F. equiseti  ���K�	
 ��K� *I: 8� ��k *�       �KW� AK�� v	<KX �KB�8

         ':,
 *9B7 �
 )� ���*�� � j,(%" ����	
 ����. �B�-&     �K" ���K�	
 �B�-& L�," ��  7,K� .

               j,(%" ����	
 �,:�u J"�4 )�,�4 '
 � �7,
 S	B�1 )���� � )�*+& �7 ':,
 SB� �:���*� �^�7

�" 77*
.  

':,
 8�  �� )�PK�� 8� w$� '. 3,B��8,� ���    �K� ��K� JK	
7F. lateritium 7,K
  .   'K:,
 SKB�

�" 7�oB� ����	
 �
,k )���	
 �7 L�O� � 7��7 �:�+� m�.�*1 ��. )Nelson et al., 1981( .  SKB�

L	� 8�*�. ����	
 J"�4 ':,
  SB*	� ��	"8)Ipomoea batatas L.( S	(.,& ��� '
 � A��  �8

�"  ���
)Clark, 1992; Clark & Hoy, 1994( . SB�   �,K& � 'K=�1 ���=.*" �7,Y: 8� )�*B� �7 ':,


)Ershad 1995( �:*
 � ��Q �3��
 �)Zare 1995(  AK�� ��K� F��0
  .    �K+�& ]K	$%& SKB� �7z 

             ���K�	
 ��K� 'K. �K"� AK��
 JK	
7�� 8� 'B���    )� �KB�8        'K:,
 'K�� 8� �K�       7,K
 *KP�. �K�.   

Rastegar et al. (2000) 0	: F. lateritium    �Ku JK"�,4 8� �K/B ��  L	K� �
�	K�,1 �,:   �7 �K�	"8

7,�: ��*<" �,X� )���*N .  

F. oxysporumU+" 8� �/B   'K:,
 SB*&        � �PK���+
 *KI: 8� � �7,K
 3,KB��8,� V�K� ��K�

)�KK
0	" � UKK+" �8���-KK. �7 �7�ZKKPd�   AKK�� ��KK� �KK�*<" 'KK:,
 SKKB� ��*KK
 7�KK<P" ��KK�  

)Hanson et al. 1995( .	
 U+" J"�4 )�,�4 '
 )�*B� �7 i��d SB� ���K�     � '-KB� �
�	K�,1 ��K�

    �.��,KN 8�K	1 ]K=>)Behroozin & Assadi, 1994(    7,KY: '-KB� �
�	K�,1 �)Ershad, 1995( � 

 �6O '-B� �
�	�,1)Zare & Ershad, 1997 (   AK�� ��K� �K�*<" . F. oxysporum  LK�O� �7 

                  ��GK
 ��K<cd � ��O M-N �
�	�,1 U+" J"�,4 8� �/B )�,�4 '
 ���. ��	"8 L	� ]>��"

 A�� ��� ��*<" ��	"8 L	�)Schisler et al., 1997; Cullen et al. 2005( . 8�zy� A��
 'B��� 

 ��"�~� 8� V1 '. A�� ':,
 SB� '
 \,
*" 'B��� F. sambucinum �� �:���*� SB*P-	
 A��7 .

�7 J	
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 \,K
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)/�J  ����!� .()Karimi (1970�
�	�,1 ��^� J"�4  �*. � �:��"7 �7 ��	"8 L	� ��O ��� 

�� F. oxysporum  7*K. ��*<" .  ��K� ���K�	
   'KB��� �KB�8   \,K
*" ��K� ,  8� VK1F. solani�   

F. sambucinum ��*KKKd AKKK��7 ) q���KKK�� .(Theron & Holz, (1989)� F. oxysporum �� 

����	
     1 7�oB� J"�4 SB*&�8             36K4� �7 3,KB��8,� ':,
 A-� �
 '(B�$" �7 ��O M-N �
�	�,

�:7*. .F. reticulatum :�+� m�.�*1 8� �Bh�
 � A(K	: ��7�,N*
.   ��K
 S	KW�� Theron & Holz, 

(1989) �F. reticulatum   M-KN �
�	�,1 ����	
 J"�,4 8� �/B )�,�4 '
 �
,�� ��$B*�� 8� ��

 �:7*. ��*<" .    �o" �7 ]	$%& SB� �7  e,|              ��K
 S	KW�� 'K. �"� A��
 )���� � )�*+& 8� 'B��� 

    �/B )�,�4 '
8�   J"�,4    M-KN �
�	�,1 ����	
     �7 �K�	"8 L	K�       �K" �K�*<" )�*KB�    77*K
 .

'B���        ����	
 ��� *I: 8� ':,
 SB� ���            �,:�u J"�4 )�,�4 '
 �GW ��P(� S	B�1 �:���*� � �B�8

      )�PK�� SB� �7 ��O M-N �
�	�,1       �K" j,(K%" �K�   ,K��: .    'Kk *K
�  ���K�	
 ���Kd   �KB�8  

F. reticulatum ':,
 *9B7 '
 A=(:  )� ���*�� �W� A(	: 7�B8 ��  �K
F. solani �F. oxysporum 

� F. sambucinum �" �B�-& �� ����	
 ��. )Theron & Holz, 1989(.   

F. sambucinum     �K1��� ��K/B*"� q��K� 'K��� 8� ���K. ��	"8 L	� ]>��" 8� ���	(
 �7  ,


               AK�� ��� ��*<" ��	"8 L	� ��O M-N �
�	�,1 ��^� J"�4 ��4 J5�� � *	=. ��	:�PB*  

)Cherif et al., 2002; Adams & Lapwood, 1983; Hide & Cayley, 1985; Leach & Webb, 1981( .

           ':,
 �
 '(B�$" �7 �� �:���*� SB*P-	
 ':,
 SB� *X�5 ]	$%& �7        ��ZKPN� 7,N '
 *9B7 ���

�� 8� � 7�7)�P�� '  8� V1 � �"� A��
 ��F. solani   ���K�	
 ��K� SB*P-K	
     AK��7 �� �KB�8

)J/�    ���~!z    q��� � � .(      ����	
 ��� � A	<�� '
 '�,& �
    'KB��� �B�8       8� \,K
*" ��K�

U+" )�P�� �7 M-N �
�	�,1 J"�,4 SB*& ��P(� )���� � J	
7�� ��� .Nasr-Esfahani (1998) 

U+" �� ':,
 SB� J"�4 SB*& 7,K�: ��*<" )�+�^� �7 M-N �
�	�,1 ����	
  .F. sambucinum 

      ��O M-N �
�	�,1 U+" J"�4 �+�& ':  ,  '/�
"U+      'K:�,� �
�	�,1 J"�4 SB*&     ��KO ��K�   ��K�

�" j,(%" ��G
 7,�) Cherif et al., 2002( .    ]K	$%& SKB� �7 AK�� *.Q '
 38h   8� ��*K	1 �K
  

)1983 (Nelson et al.  ':,
F. sulphureum ��*
 ��7�*P" F. sambucinum     ��K� 'KP�*
 *KI: �7

A��.  
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