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Endophytic species of Neotyphodium on some gramineous species in Iran 

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

�� ����� ������� ������  ��!����"�	# 
 

$%�&��: (/�/����*+&,-                         : ��/./���� 
 

$
-. 

/0�122- 322&� �� �4��225  "�2267
8 ��,226 � 9+226 :;22< �� $
%��22�� ��220 �0�22
= ��220 

Festuca arundinacea �F. pratensis �F. ovina �Bromus tomentellus  Melica persica � 

Lolium prenne�&�+= ������  .?�
�@AB &C@D@%+8! �4��5 3&�  $2�  E
F8 ��� �0   ��20

    $%+= ��+5 ��+6 ��@8 G��H8 . I&��� +J �  ��0  ��K ��+6        +L� �� M
NFO 3&� �� &C@D@%+8!� 

   P�2� �8@2QR G
2�@O �6Acremonium   /2H6 �� Albo-lanosa    P�2� �Neotyphodium 

        ���K�� $0�SK ��T� @� I�@= U& �� ��K ��� .      �25 I26 $
�VT "@8�W ��4�     �X2
8@�6 /2 

 $�  E
F8     ���T ��0  3&�4��5    ��+6 / 9�0   4��25 �0�          ���2K ���� Y
H2�O Z2��8 �20 . 

  ���W "@8�W ��     I&��� +J � I  �K YH�8 �@
6 6 $
%���� ��0 II�%� ��   �2K� �� M
NFO 3&� �� 

���Q
6 4��5  ���Bipolaris australiensis   I2&��� �� E2N% � ���+  �+
=@�� FoGn � MpFn 

���  ���Q
6 4��5 ���  Pythium aphanidermatum���@6 +[@8 . ?�
�@AB \�� +6  ��!&C@D@%+8 

 

*   "�&�- �� ��H6     G&+K ]�+	6 +� � �&�Q�0�� I6 ^�� ������� �K�� ���K��  I8��   I2&��� �T@D+
8 +H%�5W +� � � �S�

"�	#�� ����� ������� ������  ������� I6 ��K 

** ISO�!8 ^@_V8 



 ��`

=I�@ N. coenophialum  �� F. arundinacea= � I2�@ N. festucae   ��F. ovina �  I2�@=N. lolii  

 ��L. prenne I�@= �  N. cf. bromicola  �� B. tomentellus  ��6 3
�VH� ��+6��"�+&�    *��72=

�8 ��@K. 

$/�� �
01 ���: 4��5 ��0 $
%���� ���O+8 "�
8��= �Neotyphodium � Acremonium 

 

��&� 

       ���#�� �6 ���@K �&�aO ��
Sb c6��8 �� �!& "�+&� cO�+8    $Q2V5 � ���2V0 d@��8 ��0

       �28 X��T cO�+8 �� �8�� I%@�R eLR�   �@2K .       ]�� G2
��O $2	� "�+2&� c2O�+8 *���    �2
D@O � �20

����W+%                        $2� ��2&� ��
2V6 f�2B � gW ��+26 ��h�2#T +
[�2O i�2FD I6 3
�jQ0 � �8�� ��0 .

 �S&+NO $T�V8 ^���8 "�+&� cO�+8.�!0 "@
�
8  $� ���)Moghaddam 2001(. 

   I�@= 3&+�Q	8 �� "�
8��=                 P�2� �� ���
8�2�= m�2�@AB ����2V0 "�+2&� �2�O+8 ��20

Festuca, Bromus, Lolium�   Melica�1&� $
Q0� �� *+�V= I�8�� � I�@= d@�O +L� �� I   ��

������@B+6 .      &� �� I�@= 3&��n 3
6 ��V&7Q0 Io6��  3"�0�
=  4��5 �6       ��K YH�8 $
%���� ��0

 �+	6 �    ���8�@ �� �+
=                   �28 e2	8 I2%@�R �2
D@O $2	� �� ��2V&7Q0 I2o6�� 32&� ��0   �2K�6 

)Mohammadi 2001(. 

4��225 %��22�� p�220
$"�
8�22�=  IB�22K �� Ascomycota ��� �Pyrenomycetes � �+22
O 

Clavicipitaceae���V0 ) Alexopoulos et al. 1996.( �2=1&�   4��25 I�2V�+6     $
%��2�� ��20

 �������6 �R@�  ���Q
6 �?�%W �� �B+6 ��+6 �= �0�8 "���@H#�R �    ��!2�B I6 XQFO Z�<� � �K�6

   /�O +�&� � �8+    ��0�o
F8  
�@8W +
L� @   � ]pH        �28 /&�72%� �� f�2B �q�6        r2R�6 � �2�0�

�8 "�
8��= �+!�QR /&�7%�  ��@K)Khayyam Nekouei et al. 2001, Zaurove et al. 2001(. 

X=�  ^� ����.� I�@= �� �� $
%���� 4��5 I�@Q� U& Lolium temulentum L.  *��72= 

���8 �5�6 ��� U& ?�@� I6 4��5 3&� $&@0 I  �+ ) Bacon et al. 1997, Latch et al. 1984(. 

X
� )Neil 1940 ($
%���� 4��5 U&�� ��� ��  \�+=  (Lolium prenne L.)R � �+  ���  �� �V!

 "�+� I�=+- �K�"W �@Q� +���8 ��=W ���  .��6 ^� U&�   �� ]@&�2
� �+ �8 � ]@&�2
� �+!
8 

           �+2  s&+2�O � $2%�& $
%���� 3&� $�  E
F8 �� .��            �� �� �28�� $
%��2�� ^�2 "�2Q0 �� 

���6 �@
!V% Festuca arundinacea Schreb.   I2  �+2  ��� "W  ��  P�2� Epichloë ��  �+2
O 

Clavicipitaceae )$22V
8@!W ( � �22%+�8E. typhina (Pers.: Fr.) Tul.�@22Q� ���,22�8��  

)Latch et al. 1984(. ���� ���   ^����� :�@8��W �E. typhina (Pers.) Tul. & C. Tul. �� 

Sphacelia typhina (Fr.: Fr.) Tul. �+222  �222%+�8  .:�@8�222�W  ��2220E. typhina�  

Claviceps purpurea ?�
�@AB D@%+8&C@t�I&�-  3&�+6��6 � ���K�� ���V!& ������� �  "W �0 



 ���

$V��� P�� U& I6 M���8 �� )Bacon  et al. 1997, Glenn et al. 1996, Latch et al. 1984( .

X&� )Diehl 1950 (]@&�
�  I  �@Q� YH�8  P�2� �� �&��  Epichloë    �� YH2�8 �@2b I26 

  P��Claviceps       S� I  ��� Y
H�O � $� 7&�Q�8    IS2K �2&�    P�2�Sphacelia      ]+2% ��+26 �� 

�22V��+
< Epichloë226  I�+226 ��22 . �� TyphodiumIS22K "�@22�R I226 ��   I22�T+8 ��+226 P�22�

�8@&�
�  Epichloë   $%+= +L� �� .  $0�SK \��+6     �0���&�8�W ��0"�=�@8u      7�@2� � 2Q=P 

)Morgan-Jones & Gams 1982(  :�@8��WE. typhina IS2K �� ��    P�2�Acremonium    ��+25

���� �"W    ��A. coenophialum Morgan-Jones & W. Gams���@Q� ���,�8�� . 

 P�22�Acremonium  I22  ?�#22� +22L� ��8@&C@22D@%�!���22 ��
22V6 �$22� I22�@= � 

A. alternatum Link ex S.F. Gray   "�@2�R I6lectotype "W  P�2�    ��2K �2%+�8 $2� .  32&�

I�@=� ]@&�
�   ��0  �� �@B    ��+ &�
�  ��0 �
D@O �+
a�� ?�@� I6 �& �8@�8  ��  . 4��25   ��20

         P�2� �� m�N6�2 I2  $
%����Acremonium  I2NSb      �28 ��2�6   ���2K�  +26     ?�
2�@AB \�2�

8@&C@D@%�!�  �D�@O 7
D��W � DNA �&�� P�� I6 �8��@S&� Neotyphodium XN��8 ��2K    � �2��

I�@= :�@8��W  ��0Epichloë spp.  I6   �28 g�VT  �2�&W . �I2a
�� ��    I2NSb 32&� �26    I2Q0 ��2�6

"@V �O       P�� $
%���� �Q&�5 ��0Acremonium   P�� I6 Neotyphodium   ��2K XN��8  �2�� 

)Bacon et al. 1997, Doss et al. 1998, Marshall et al. 1999(. 

NFO
��� "��� ?�N$� �4��5 I   ����� ����&�8�W E&�+K �� $
%���� ��0 

��Q
6 X8�@R ��� ��V
�@=���W +[� ���V0 �n��5 ��7&)Clay 1989( ./0�1- v& �� 

+�&�  4��5 �K� �����&�8�W ��Drechslera sorokiniana (Sacc.) Subram. & Jain 

E@O $
%���� ��O+8 �@
!V% ��0  (Festuca pratensis Hudson)��K G5@�8 

$� )Christensen et al. 1991(.  �� �w�6&���I  $
%���� ��0 I6 ��8W $� 

 ����� ��� \�+= Colletotrichum graminicola (Ces.) Wilson) 

�Drechslera    erytroshila    (Drechsler)     Shoemake        +[�     ��V
�@=���W    �K���� 

)Bacon et al. 1997, Christensen et al. 1991.( 

3V��V&+  "���2!Q0 �  )�..�(�   $2L�< +2[�    4��25 G2��H8 ��20   �� X2
8@�6 /2  ��� 

I&���  �0&� ��  Acremonium  ��� ��               32&� �� �w�6 I  ���%�&�� � ����� ��+5 /&�8�W ��@8 \�+=

I&���    $L�< I6 �0    X
8@�6 �q�6 ��0 )µg/ml�xx (]��N8     �2��  I2&��� �          � e2  $28��N8 �26 �&�20

I&��� "�
8 �� 7
� E@�8 �K�� �@�� �0$� I. 

         � /N� � "�+&� �� cO�+8 $
Q0� I6 I�@O �6$
%���           �2&�aO c6�2�8 3&� $
#
  �@S	6 �� �0

  3&� � ���@K   �O I    �
8� �� "@�   4��5 �&���K I            ?�
2�@AB �� ���#�2� �26 "�+&� $
%���� ��0

8@�!&C@D@%�     �� �$� I�%+�� ?�@� �8��5�            ?�
2�@AB �� ���#�� �6 �O �K �� /0�1- 3&�

8@&C@D@%�!� I�@= �      2�
8�+= "�267
8 3&��n $
%���� ��0  +2
L� IFestuca �Lolium �Bromus � 



 ��y

Melica ��+22= �&�22��K  .  322&� +226 ��;22R� 4��225 $
22�VT      I226 $S22V� $
%��22�� ��220 

$22L�<   4��225 G22��H8 ��220     4��225 322&� +22[� � X22
8@�6 /22    4��225 I22�@= �� ��� �220 

���2222Q
6  �2222���8 �0�2222
= ���  aphanidermatum (Edson) Fitzpatrick Pythium�  

Bipolaris australiensis (Bugnicourt ex M.B. Ellis) Tsuda & Ueyama  ��+25 ��+6 ��@8 

$%+=. 

 

3'��� 4�� 

�u ���#�� ��@8 �0�
= ��@8 

 3&� �� �/0�1-    4��5 ������ ��+6     6 �� $
%���� ��0,��     I�@= ��@DW 9+6 :;< �    ��20

G��H8 Festuca  �Bromus  �Lolium   � Melica  �K ���#��  .   I�@Q� 3&� �� ��H6  � �0    �,26 U��6 �

 6 ��t�0�1-@
    �@�z p7z+8 INo�8 p�����z pC@D@�tO   �     cQ� �@�  Mb��8 +&� �� I
N6  ���W

    ?�AH�8 I  �K"W  �0  ̂ ��� ��  �  $� ��8W  .     4��25 �@2wT Y
H�O ��+6  p�20    �� $
%��2�� 

$QV5   ��0 G��H8 *�� �� �0�
={��  �6 �7
8W�K ���#�� ^���6 �� )Rice et al. 1990(.  

 ^����u   $+	%I&��� 3&� �� ���#�� ��@8 ��0 I�D�o8 
          Table 1. List of isolates used in this study  

���� 

No. 
���� 1 

Isolate 

Code 

���5
� !�� 

Host 

 67� 89� ���, 

Location 
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` FaEn F. arundinacea  "�	#��u"��+#�  

� FaHn F. arundinacea  "�	#��u"�a�@0  
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| FaKn1 F. arundinacea  "���
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~ FaFn1 F. arundinacea  "��+Bu"�Q&+% u � 

� FaFn2 F. arundinacea  "��+Bu"�Q&+% u ` 

� FaFn3 F. arundinacea  "��+Bu"�Q&+% u � 

�� FaYj F. arundinacea  	 �I&@�
 �  +&@6 �QT�u�@�&  

�� FoGn F. ovina  "��V�=u"�=+=  

�` FoFn F. ovina  "��+Bu "�Q&+% 
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Fig. 1. Dendrogram based on morphological characters belonging to endophytic 

fungi. 
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Fig. 2. Spore (1) and phialide (2) in FpEn (right) and FpKn (left) isolates. 
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Fig 3. Conidium (1) and conidiophore (2) in the type isolate of 

 Neotyphodium coenophialum (left) and the FaKh isolate (right). 
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Fig. 4. Spore (1) and conidiophore (2) in FaEn isolates. 
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Fig. 6. Position of conidia in isolate FoGn. 
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Fig. 7. Position of conidia in head (left-Nomarski) and phialide (right) in FaFn1 

isolate. 
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Fig. 8. Phialide (left) and conidia in head (right) of  FpBn isolate. 
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Fig. 9. Single spore (right) and double (left) conidium production by BtSm isolate. 
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Fig.10. Phialide and conidium position in BtBin isolate. 
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Fig. 11. Phialide and conidium position in BtBn (right- Nomarski) and MpKhr2 (left) 

isolates. 
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Fig. 12. Effect of MpFn isolate on Bipolaris australiensis (right) and FoGN isolate 
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Some members of the family Clavicipitaceae are endophytic and have mutualistic 

relationship with the plant family Poaceae. Their relationship is beneficial for  

both host and fungus. In the present investigation, endophytic fungi were  

isolated from seed and leaf sheath of hosts Festuca arundinacea, F. ovina,  

F. pratensis, Bromus tomentellus, Melica persica and Lolium prenne. Morphological 

characters were checked on different culture media. Most of the isolates obtained 

from wild barley belonged to the section Albo-lanosa of the genus Acremonium and 

Neotyphodium. Sensitivity of the isolates to benomyl was tested and it was found 

that, media containing benomyl enhanced sporulation of non-sporulating isolates. 

In antibiosis test, it was found that most of isolates were effective against the 

phytopathogenic fungus Bipolaris australiensis and only two isolates of  

FoGn and MpFn were effective against Pythium aphanidermatum. Based on  

morphological characters, the genus Neotyphodium on F. arundinaceae,  

F. pratensis, F. ovina, B. tomentellus, M. persica and L. prenne and 

N. coenophialum on F. arundinacea and N. festucae on F. ovina and N. lolii on 
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L. prenne and N. cf. bromicola on B. tomentellus, were identified and this is the first 

report of these fungi from Iran. 

 

Key words: Endophytic fungi, Poaceae, Neotyphodium, Acremonium 

 

To look at the figures and table, please refer to the Persian text 

(pages: ������� ).  
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