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Isolation, determination and evaluation of antifungal activity of some Iranian  

actinomycetes against three plant pathogenic fungi 
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Abstract 

270 actinomycetes were isolated from soils of various regions of Iran including 

Khuzestan, Esfahan, Gilan, Hormozgan, Mazandaran, Tehran and Azarbayejane Gharbi 

provinces using special media. Inhibition effects of their extracellular broth were assessed 

against Fusarium oxyosporum, Aspergillus niger, Alternaria alternata by top agar layer 

method. 28 isolates showed antifungal activity against at least one of the fungi tested with 

more than 20mm diameter of inhibition zone and 5 isolates had more than 30mm diameter of 

inhibition zone. Isolate #35 demonstrated 10%-42% growth inhibition against all of the fungi 

tested and selected for further investigations. The effect of 3 seeding and 5 fermentation 

media on production of antifungal compound by this strain was assessed by cylinder diffusion 

assay method. The results showed that culture filtrate obtained from seeding medium 2 and 

Hicky-Tresner fermentation medium had maximum inhibition activity against three tested 

fungi. So, these media are proposed as suitable media for growth of the strain (inoculum 

preparation) and production of antifungal agent, respectively. Studies on molecular, 

morphological and biochemical characteristic of this isolate and 16S rDNA gene nucleotide 

analysis showed that isolate #35 had maximum similarity to Streptomyces cuspidosporus 

DSM41425. But significant differences in morphological and biochemical characteristics 

between this species and isolate #35 showed that further investigations are needed for 

determination of its species.  

Key words: Actinomycete, Streptomyces, antifungal agents, biological control. 
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 ��)$&� ��&�@ ��   0�	- � ��	@0 (�'� ��>/�.  =,)� _,�       ��)GH =G
 ��

   j&�
 0� �L	�	�)	R n�,�   ����,!B �
!1	@ ���   �        \��v- _,� �' �'��>�� �)c�@ =
   �G��!
 ��!


  =,��� �e��X�f .	R�;�    �./,�@)�	>?� ���  �'      �G�	@0 i	G� .%G? N	O@b     ��G
� 0�!>/G?'

)PDA (  .%?   ��� �'�' �' �   ��@' �6  �>&�� =��' '�!
  @ =
   ��5   �&�� ����"$& 0��  .  ��!G


�'��>�� =,)� _,� �&Y)F ��� �&�� y�[ �L	�	�)	R n�,� Z1� =
 �� .  

'�	 (���� ����(  ���)�*��*  +�, ���: =&)�&  E�* 0� A�B �����#  z{ �>&�G�    �!G>@

   U�� A�B |]� 0�  �� ����  � �' � ��@'  a  �>&�� =��'  '�!G
    �G� ����G"$&  �&)    A�GB })G&

  ' ��� �'��>��   n��� ��   .�� ��� �'��� (.     A�B =&)�& !�    �)Gc�@ =G
      ����)xG�� ��G� '�0� 

)�	>?�./,�@         �')- ��)H =
 ��	
)? �
 A�B ���K =
 ZP>@  �@��'  .     �
 jR� 0� +x�  8���@ !]X

z   !>�	�	@   �� �'�' �)d* .=&)�&       �' A�B ��� �'�@� ���   �!>- q�!~ =%G	�   ��   ��!>G�  =G>D,�



                                                                            �
�#�� � $��% �"��& ��" : �'�() *
�#� �+ ��,�� �-./(  

  

  

 ��

����$%,�@0� ��)� �!;@ �' �  ��@ =
 ����� j%B .*��  �&)Yallop et al., 1997(.  

-.�, �)�� ���&�� /0"�� �� )�  �*��*  +�, ��� :      .GX� ��G>
� �)c�@ _,� =
    ��G���4< �   
��4< 0�    ��� �'�@� A�B =&)�&     +x� � 4/< ��	@        �' .GX� !G� 0� !>	R  N	GO@   ��G�  n�!/G	�
b

��
� _	�,k�� )El-Nakeeb & Lechevalier, 1963(�L?)�
 b    ��G
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 b ��G
� _	�0�? )Kuster & Williams, 1964(�   ��G
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  �' �	R)# N	O@ j�M�  ��� 4<< ��	@ !>	R�   �G� |	o�# . jG�M�  ��G�       �G	R)# N	GO@ ����'  �'

 �)#�
)�&� !�	� �6 �>&�� =��' '�!
 0�� .�� ��@ =
  �
 7'!
 .*!�z{{ =Go	X' �' ��'  

   �'�' ��!X �� �&.                 =G
 �G	R)# N	GO@ ����' ��G� j�M� �' �e��X�f .	R�;� ���,�!� ��,�- �'

     �� ��	J�� ����	� �' ��%>&� 7�� . ��	# !�   Z@�� ��        Z@�G� �
 !� � �
 5    ��!G1# )   m�G;��� 

��!1# (')
.   

 =�>�� 7?��  ;���9 ��.�9<� ��$�1 ��  5�
� ��   '"�� ��� :      �G	R)# ��LG	@ �
�,0�� ��!


 ��d	?!#e��X�f� 7�� 0�  0� ��%>&�����	� (cylinder-Diffusion method) �� �'��>�� . _,� =


 ���o@ �)c�@ �^ ��	@    !>	RN	O@ ��)
�� '      �' Z,!>G�� ��G
� 0�!>/G?    �!G>- q�!G~   =%G	�   ��
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 ��

  �� =>D,� Z,!>�� .4/< ��	@    !>	R �)	/&�x�)� 0�  W��GX       �G��!
 '�)G@ ��G�  �G
   u?�!G#  �Gd,!o#   

4<�× ^/4    ��	@ !� �' �)x��    !>	R   |]� �'  =%	� �!>- q�!~ ��   �� ��	&�!>/
 �
)D
  .  +xG�

    !� |]� ��� �!>- q!~      }��#�� �
 Z,!>�� Z	>�� ����	� \�  4<  �G�	@     �!G>@   �G�B�' !G]X � 

��	@   !>@  ����B !]X � 6 ��	@    !>@  �� �'�' ��!X .  �'     ���Go@ ����	� !�4<<  !G>	R�!1	@    0�   U,�G@

q�H �	R)# .%? N	O@���   !>�	� =�	�� =
��/<!>@�!1	@ �� =>D,� . �!>- q�!~  ��@ =


a6 ��GG@' �' .*�GG� �6�>&�GG� =GG��'  '�!GG
  �� 0� +GG- � �&�GG� ����GG"$& !GG]X=GGR��  ��GG�

�
�&��'0�
        +	R)? =�	�� =
 ������	� q�!F� �'    .X' �
4/<  �G�	@     !G>@ �0��G&�    �G� �!G	
�  � 

�� .dV =&)�& !� '�)@ �' ��!1# �' _	$&�	@ . 

 �@A"� ����!  "��.�
��� ��� � B    �"��	 �"����C��!DE :      |	OGH Z1� ����%@ ��!


C	�          � 0� ���)x�� �!	J&0 \,��� � �,�)� ()	�/	@ �v,)
 ��7�        7�� � (Y ��� .%G? ���

 Z,�@ (Y ��� !
 N	O@ ISP2 �G� �'��>�� )Kawato & Shinobu, 1959(. �G
v,�     � �>%G? ��G�

N	O@ ��� �L	$&� �	R)# '���&�>�� ��� International Streptomyces Project  (ISP)  �G� ���!
 

)Shirling & Gottlieb, 1966(._
!GG? U
�GG�@ 0� �'��>GG�� �,�GG&�)# �GG��!
  �CGG�>D@ �k�!GG>	& � 

.	R�;�  =,LJ# ���         �' ��� ���!
 � ��,L&� � ��pH    .c�I � �@' �       �G,!�? u,�� C�>D@ ���

 '���&�>�� 7�� h��� !
 .�!
 (�J&�)Williams et al., 1983.( 
  

F��	 GHN	O@   ��!
 ���!
 '�)@ .%s \	- ��� =,��� ���5^ )g/l( 

Table 1- Seeding media used for the growth of isolate 35 (g/l) 
  

/6� 7�� D 
Seeding 3 

 /6� 7��I  
Seeding 2 

 /6� 7��G 
Seeding 1 

Soya meal 40.0  Peptone 10.0  Malt extract 10.0  
Glucose 5.0  Malt extract 10.0  Yeast extract 4.0  
Glycerol 10.0  Glycerol 10.0  Glucose 4.0  
(NH4)2 SO4 2.5  pH 7  pH 7  
(NH4)2HPO4 0.6    

CaCO3  8.0    

pH 7    
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 �


���*�0��9 �"����C :  �,�����  !@�L,�     j	�	�,�- )�	@� �' �	��)DAP(  ���)G,' �' ')�)@ 

�R)���  �,����� �,��?��)&)@ })& ��� �' ')�)@  ���P*L	R���	���� n)��     0� �'��>G�� �G


7��(1974)  Staneck & Roberts  (�GJ&� �G� .   =G,��� +@)G	
 5^     N	GO@ �' ��G@� .G�' =G
   

Brain Heart Infusion (BHI) broth 1974) Staneck & Roberts,(   0� +G- � ��� ��� k)�,!>&�� �


    n)&�#� �
 )%>/��^   �,'!
 j%B �H�'  .          j,��G,!�? �	G�� �
 ����J@ �' ZH�[ +@)	
� 

     ��@' �' � n�@!&4<<  �>&�� =��'  '�!
    ��@ =
46  ��	� .*��  �� L	R� .     � !G>�	� ZH�[ U,�@

�LR)�� .	�- ��� !
 � �,'!
 y	��#TLC �� �'�' ��!X  .      u>/G	� jG�? =G
 jG	1�# �G�,�!�

 n)&�>@ �RM[b !]o@ p�b     j,��G,!�? �	�� �    n�G@!& b   _,�G,!	-)6<:��:a:4< (   .G�!
 (�GJ&� .

  =1R ����%@ ��!
       n)�O@ �
 .	�- =O�H ����/<        �!x�� �)>�� �' _,��	� _	& �H�'  �G� .  �G


  =/,�o@Rf =1R                    QD%G@ �R)�G� ���)G,' �' ')G�)@ jG	�	�,�- )G�	@� �' �	�� !@�L,� })& ���

�,'!
.  

   �)c�@ =
  �,����� �,��?��)&)@ })& ���    �' ')�)@   ���P*L	R���	� ���  n)��    h�G@)	
 

       j,�)�R)� �	�� j�? =
 ��� =	"#4   �� L	R���	� n�@!&  .      0� �'��>�� �
 ��� L	R���	� h�@)	


�  �� j%B !,��'L,! .      �' =G&)�& +xG�5<<              �' iG���@ ���Go@ � ZG[ !G]o@ p� !G>	R�!1	@ 

.	�-TLC �� �'�' ��!X  .      u>/G	� jG�? =G
 jG	1�# �G�,�!�  nMG[n n)&�G#)
 b  !G]o@ p�b 

_,�,!	-b  _�)R)#)�:a:�:4 ( .�!
 (�J&� .          +xG� � �!x�� �Y�>� _	�	&� n)�O@ �
 .	�- =O�H

��@ =
 a ��@' .O# =o	X' 4<< �>&�� =��' '�!
 �� �'�' ��!X .   =/G,�o@ �G
Rf =G1R     })G& ��G�

)@ �����X�,'!
 QD%@ �R)�� ���),' �' ')�.  

 ���9�J���* �.��9 �"����CS rDNAGK : T�!D>��DNA  T�!D>G�� .	? =�	�� =
 DNA 

 ��$	� �@)&k)�1,!@� (�H�P>B� p8� h��� !
 DNA �G@�� !>/
 N�)#     �1	�	G� +�G� 0�

   
 � .�!
 (�J&�      .c�I � �)�B ��L	@ ���!DNA     �� (�J&� �!>@)>��!>1x�� 7�� �
 .  ��!
 

 �k !	��#S rDNA4�!�,�!- 0�    =G>��, !G		�# �@)G�* ��� 9F) 5' -AAG AGT TTG ATC ATG 

GCT CAG -3' (  !G�,�!- �1541R) 5'- AGG AGG TGA TCC AAC CGC A -3'  (    �G� �'��>G��

)Farelly et al., 1995� Suzuki & Giovanni, 1996 .( !
 �G��  n)PGO@ PCR   0� �'��>G�� �G
  nk

  0��
�6/< �H�'   ��,!� �
  v/cm�    ��@ =
 a^   =o	X'  .�!
 (�J&�. QR�B       !G	�1# �R�)G# �0�G�



����� � ����� 	�
� :� �� ������ �	
���
 ������ �����
� � ������� ������������������  ���!�� ��"…  

  

  

  ��

QR�B .	? 0� �'��>�� �
 ��� �0��DNA  �k�	? .?!� )���R�(   �H�PG>B� p8� h��� !
 �

DNA       �PR�B�& �)%>/� � �1	�	� �@�� !>/
 =
   �� (�J&� ��.     \�s�� QR�B n)PO@PCR  �
 

7�� �' 7�� 0� �'��>GGG�� �GGG
 !J�GGG� jGGG	#�@)#�  �/GGG?)�' .&�GGG��)�� ����GGG	#)l�?)&  

)3130XL Genetic Analyzer, ABI, America  (_		;#�R�)# �� .  

*����
 >�.�*(B�& :=/,�o@ �R�)# S rDNA4�   =G,���5^   �R�)G# �G
     ��G$,�- �' ')G�)@ ��G�

   �@)&k ��*MF�GenBank/DDBJ/EMBL      �'��>G�� �G
       ��LG�� (!G& 0�Blast    �G� (�GJ&�  .  .GB�'

�&k)�	� �k ��	#)l�s)& �R�)# �'!? i#!@ 0� +- S rDNA4�    =G,��� =G
 jG,'L& ��� =&)
 �
 

�� +�� �' Streptomyces ��L�� (!& �' Clustal X0� �'��>�� �
   ��LG�� (!& (Kumar et al., 2004) 

Mega version 3�� u�� . � ��d>*� ���!
=B�   0� �'��>G�� �G
 .B�' ���   ��LG�� (!G&Bootstrap 

analysis (Felsenstein, 1985).�!
 ��)H .  

  

� �?�&* L
! 

  �1 /�.�2
 �!�")��    /0"�����&M� ��� �"��	 ����$:    ��	@ 0���<  =G,���    ./G,�@)�	>s� 

     0� +- A�B 0� ��� �0����� n�
!I  �!
    ��!
 =	R���	R)#         0� �'��>G�� �G
 W��X�Gf ��Gd	?!#  

   ��@�� N	O@�6 =,���   =R���
�&��'0�
      0� \	G
 !G]X �
  �<  �G�	@           0� �G1, ZX��G[ =G	�* !G>@

W��X     �&'�' ��%& ��  �^ ���=, =R��  �
�&��'0�
0� \	
 !]X �
 ���  5< �G�	@      �@�G�# =G	�* !G>@

W��X     �&'�' ��%& ���!
 '�)@ ��� .    �e��X�f .	R�;� g,�>&^         �GH�' ��)GH =G
 !#!
 =,��� 

�
�&��'0�
 n��� �' 5.�� ��� �'�' ��%& .  =,��� .,�"& �'5^ �G
 !
�!
 ��� �
�&��'0�
 �
  

%a�b%4<�� p�D>&� ��;
 ��;R�]@ ."� ���!
 '�)@ W��X =,��� =� !� =	�*  .  

  +��Streptomyces      �G>&� �R)@ +�� _,!>
�L
 �)�?�#           �')G
 �G
!1	@ ��G"� �' jG	#)	


.�� .�	R)# �,�&�)# =e!
� �>&�    NG�)# ��G
 _	R�� +�� _,� �' j	#)	
Waksman et al. (1942) 

       0� \	
 � .�� ��� QD%@�{ �H�'  �>&� �	#)	
  ��G�            iG�I� LG	& � �)�s�G# ��G� C%Gs

�>&� �	#)	
 =&)
 0� �0���%s �' �'��>�� '�)@ ���  ���Streptomyces  ��@� .�' =
  �G&� .  �GR�

      n�@ 0� �'��>�� �
 ��� (�J&� ��;R�]@ �0�� �   �@ ��%& �f�,� ��          '��G[ �,�G&�)# =G? �G�'�� 

  =&)
 0� �H�'   ���Streptomyces  Z	/&�>- �
    �>&� �	R)#      .�� ��%& _		;# 0)�� j	#)	
 .  ���	/G
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 ��

 �>&� 0� j	#)	
           n�G� �' ��G� =>B��G� �G,�� ��G�         =G&)
 0� ��G�w�� !G	B� ��G�     +�G� ��G�

Streptomyces   ��@� .�' =
  �&� .    ')�� '�)@ �' �&)�? g,�>&       =G,��� �' �e��X�f ��d	?!# 5^ 

�@ L	& =&)
 !
 !	V�# =
 =�)# �
 �&�)# ���
 u"@ �0���%? !c& 0� u"@ �e��X ���.  

         ��.�9 ��.�9 5�
� � /6� 7�� 5�
� N�O&*� #��$�1 8���9 :�'�'     �' ��� =���� ���

  n���5          =G,��� N�)# �e��X�f ��d	?!# �	R)# �,�&�)# 0� �o	X' p�#0�
    @)�	>?� ��G�  ./G,�

                   �G�� ��G"@ =GR�� !G]X ��@�� N	O@ ��� !
 �
!1	@�f .	R�;� \J�� 7�� �' �!,0 �./	&

                  =G,��� NG�)# ��G� �G	R)# �e��X�Gf ��Gd	?!# .	R�;� � ��L	@ !
 ��M* ��� ����%@   ��G�

                �' �e��X�Gf iG	?!# ��%G>&� �n)1R)@ .	d]X ��L	@ !	V�# .O# �'�,0 ��L	@ =
 ./,�@)�	>?�

    ,' Z@�)* L	& � ��
�       .�� ��� |	o�# ()R)?)�,� ��L	@ =��� 0� �!$.        ��Gd	?!# !G$,' �)G� 0�

                 ���
 =>��' !V� �
!1	@�f ��d	?!# �	R)# ��L	@ �' �&�)# �@ L	&  �	R)# �, � .%? \	- N	O@ .

     E	X' �
�,0�� ��!
 �)c�@ _,� =
         =,��� N�)# �e��X�f ��d	?!# �	R)# �,�&�)# !#5^    !	V�# � 5 

     � .%? \	- N	O@^ O@      ./,�@)�	>?� ��!
 n���>@  �	R)# N	       �
�,0�� ��d	?!# _,� �	R)# !
 ��

   � ���   ZH�[ g,�>&   Z1� �'4  '�' ��%&  .�� ��� �.   =&)$&���  =? �@ ����%@    �' ')�  N	GO@

   .%? \	-)�(               .G�� �')
 ��H� ��d	?!# ��)�* =
 �)>x- � .R�@ ���P* �n�!/	�
 ����' =? �

  �  N	O@ �	R)#�1	�b !&0!#��' =?        .G�� ��GH� ��Gd	?!# ��)G�* =G
 �)G>x,!# � _,!>/G?' ��

_,!>%	
  ��L	@ ����%@ W��X�f i	?!#��.  

N	O@     # ��!
 ��� !?K ����      '�G,0 ���Go@ _	@   �Gf �'�G@    W��GX    ��G;
 ZG[�!@ �'   .G"� 

    n�;� i	?!# T�!D>��  �e��X�f �
v,� �
  �&�� p�D>&� .       NG�)# ��G� �	R)# W��X�f i	?!#

  =,���5^   N	O@ �@��# �'  �    �� �	R)# ��� ���!
 �� .    ����G� .%G? \	- N	O@�   �G
 ��!G�� 

  �1	� �	R)# N	O@b!&0!#  �@ ��               =G,��� _G,� n�;� i	?!# �Y�
 .c�I =
 �
�, .�' ��!
 ��)#

            '!G
 ��G? =G
 n�G;� iG	?!# T�!D>G�� ��!
 .       �G
v,� _	G	;# ��!G
 7MG#      � �'!G1��* ��G�

 =,��� _,� N�)# ��	R)# W��X�f i	?!# �,�	�	�)1,L	�')
 ���)B ��;
 (�
.  

�@A"�  "��.�
��� ��� � B B"��.�">�
    �"��	 DE :        �,�)G� ()	�/G	@ ����' =,��� _,�

    .�� i;%�@ ��	/
 � ����!� .              =G
 � �')G
 Z1G� �!�� \,��� ����' =,��� _,� �,�)� ()	�/	@

     �@ u	/o# ��)x�� (�/�� �'�,0 '��;# ')� .  =,���5^   N	O@ (��# ���    ���ISP   �G��!
 '�)@  



����� � ����� 	�
� :� �� ������ �	
���
 ������ �����
� � ������� ������������������  ���!�� ��"…  

  

  

  ��

�@ Z	1%# �)x�� � =>��' p)B ��� ��' . _	
 �)x�� !]Xµm �/<b^/< �� n)F �  µm�b^/4 

.�� ..�� �	�)&M@ �L	$&� � p� �' n)�O@ �L	$&� �	R)# �,�&�)# �X�� =,��� _,�  .  

 =,���5^��� =
 �'�X  �'  ����@'4< � a<  =G�	"
 �G�� ����' � �')d& '�!$	>&�� =��'   ��
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Figure 1- Antifungal activity of the isolate 35 in different seeding media: 1 (■), medium 

2 ( ), medium 3 (□) and fermentation media (mm) 
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Table 4- Biochemical Characteristics of isolate 35 

�� ����� 

Characteristics  

�	 
���
 ����� 

Strain 35  

�� ����� 

Characteristics  

�	 
���
 �����  

Strain 35  

���� �������  

Degradation ability 

���� ���� ���� 

Carbon utilization  

Casein  +  Xylose  +  

Starch  +  Fructose  +  

Adenine  �  Galactose  +  

Urea  �  Rhamnose  +  

DNA  +  Sucrose  +  

Pectin  �  Maltose  +  

Tween 80  +  Lactose  +  

Tween 85  +  Rafinose  +  

�!��"#� ���� ���� 
Nitrogen utilization 

Arabinose  +  

Valin  +  Sorbitol +  

Sodium nitrate  +  Mannose  +  

Argenine  +  Gluconate  +  

Histidine  +  Pyrovate  +  

Threonine  +  Citrate  +  

Asparagine  +  Propionate  +  

Phenylalanine  +  Acetate  +  

Cycstein  +  Lactate  +  

Methionine  +  Oxalate  �  

Proline  +  Inoline  +  

Tyrosine  +  Inositol  +  

Tryptophane  +  Adonitol  +  

������ �	
��
  

Enzyme activity  
Esculin  +  

Nitrate reduction �  Salicin  +  

   Ribose +  
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 ����� �����  ���	
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Streptomyces  '� ($)� ��  �*� .        
��+� �,�� �-�$)� /0$�)�� 123 �� 4�5 �67 ���&�     #���	Bootstrap 

 8�9:::�;� 
��+� .  
Fig. 3- Dendrogram of phylogenetic position of isolate 35 and related Streptomyces species. 

Numbers at nodes indicate percentages of bootstrap samplings, derived from 1000 re-samplings 
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