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Endophytic species of Neotyphodium on some gramineous species in Iran 
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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. 

 

�K�6 I�%+= +L� �� ?�#� ��B�@�t& ]�R ����0�Q0 ]�R 3&� X
D� . Ij���n3V��V&+z � 

 "���tQ0)�..� (���� EN%  ������ � I�=+- ?�#� �� �w�6 �X
8@�6 I6 $

�VT ��Q&���7&W p�0

 � ���%+= +L� �� �� 9�0���a�= "���!Q0 � )�xx� ( �@F� �I�=+- {�� +
L� �O�#�

3
n - XtK � �=��@B ���%+= +L� �� 7
� �� I�=+- +o5 � I�=+- ���V�+6 ��+- $
��� �I�=+

���@6 I�%+�� +L� �� �� 4��5 �-@t
�+t
8 ?�#� �D� .I&��� ]�QO ��+= 3&� ��  I
SK e0 I6 �0

 P�� �!&C@D@%�@8 ?�
�@AB �6 ��!&C@D@%+8 ?�#� +L� �� � ���@6Acremonium  ���0�Q0

���K�� .����� ��+= 3&� ��wR�]@&�
�   I
�  ��0  �5�% �w�6 I  ��
�  ��0�
D�
% �X!K ��

���@6 �@%@&�
�  ��R�5 �� ���@&� ����� �w�6 � �@%@&�
�  ��R�5 �� ���@&� .I&��� IQ0 ��  �0

 I&��� ��	n �� �D� �@6 �+#�8 ?�@� I6 ]@&�
�  �
D@OFoTn �BtSm �BtBi � BtKn 

�� � �+#�8 ?�@� I6 ]@&�
� �
D@O @6 �&�O ��+5 I��=��� ��+= U& �� ]�+=����� �� I  �

���%+= . �@V%�+- �6 �AHK ?�SO�!8 ��PQ=I&���   ��0BtFn �BtBi �BtChn �BtKn �BtGh �

BtBn � BtShd �"��&� �� N. cf. bromicola Leuchtmann & Schardl����� Y
H�O  . "@� �O

 ��� �n��5 I�@= 3&� �� �K��7=B. tomentellus��� +���8 $
� � . 3
D�� ��+6 /0�1- 3&� ��

 I�@= ��6bromicola N. cf. �� B. tomentellus *��7= �!&C@D@%�@8 ?�
�@AB \�
� +6 

�8 �@K  .X!K ��  ��0��u.]@&�
�  �@F� � I&��� �� �0�
D�
% X!K � �&��  ��0BtSm �BtBi �

BtBn � MpKhr2$
� ��0��8 X6�5 . 

10 µm 10 µm 



 �y~

 

 

 

 

 

 

 

 

 

 

 

 

 

 X!K.u@&�
�  ]  �+#�8 ?�@� I6 �&��)$
�� $Q
 ( �&�O�� �)�n $Q
 ( I&��� ��BtSm. 
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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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: ������� ).  

 

References 

ALEXOPOULOS, C.J., MIMS, C.W. and  BLACKWELL, M., 1996. Introductory 

Mycology, 4
th

 ed., John Wiley & Sons, New York. 

BACON, C.W., RICHARDSON, M.D. and WHITE, Jr., J.F. 1997. Modification and 

uses of endophyte-enhanced turfgrasses: A role for molecular technology. 

Crop Sci. 37: 1415-1425. 

CHRISTENSEN, M.J. 1993. A concise guide to the taxonomy of Acremonium 

endophytes, in particular with those from Lolium prenne and Festuca 

arundinacea. Proceedings of the 2
nd

 International Symposium on 

Acremonium Grass Interaction, New Zealand, 1993, P. 59-61. 

CHRISTENSEN, M.J., LEUCHTMANN, A., ROWAN, D.D. and TAPPER, B.A. 

1993. Taxonomy of Acremonium endophytes of tall fescue (Festuca 

arundinacea), meadow fescue (F. pratensis) and perennial ryegrass (Lolium 

prenne). Mycol. Res. 97: 1083-1092. 

CHRISTENSEN, M.J., LUTCH, G.C.M. and TAPPER, B.A. 1991. Variation within 

isolates of Acremonium endophytes from perennial rye-grasses. Mycol. Res. 

95: 918-923. 

CLAY, K. 1989. Clavicipitaceous endophytes of grasses, their potential as 

biocontrol agent. Mycol. Res. 92: 1-12. 

DIEHL, W.W. 1950. Balansia and Balansiae in America. U.S. Government Printing 

Office (ed.) USDA Agric. Monograph 4. U.S. Gov. Print. Office. Washington 

DC. 



 49 

DOSS, R.P., CLEMENT, S.L., KUY, S.R. and WELTY. R.E. 1998. A PCR-based 

technique for detection of Neotyphodium endophytes in diverse accessions of 

tall fescue. Plant Dis. 82: 738-740. 

DUGAN, F.M., SITTON, J.W., SULLIVAN, R.F. and WHITE, Jr., J.F. 2002. The 

Neotyphodium endophyte of wild barley (Hordeum brevisubulatum sub.sp. 

violaceum) grows and sporulates on leaf surfaces of the host. Symbiosis 32: 

147-159. 

GANJALI, R., SHARIFNABI, B. and MIRLOHI, A.F. 2004. Classical methods and 

specific primers in detection of endophytic fungi in some gramineous plants. 

Rostaniha 5: 37-51 (in Persian with English summary). 

GLENN, A.E., BACON, C.W., PRICE, R. and HANLIN, R.T. 1996. Molecular 

phylogeny of Acremonium and taxonomic implications. Mycologia 88:  

369-383. 

KHAYYAM NEKOUEI, M., MIRLOHI, A.F., NADERI SAHAB, M., MEON, S., 

MANAF ALI, A. and NAPIS, S. 2001. Prevalence and viability assessment 

of endophytic fungi in Iranian tall fescue (Festuca arundinacea Schreb.). 

Asia Pacific J. Mol. Biol. and Biotech. 9: 60-66. 

KOGA, H., TSUKIBOSHI, T. and UEMATSU, T. 1994. Incidence of the 

endophytic fungus, Acremonium uncinatum, in meadow fescue (Festuca 

pratensis) ecotypes in Hokkaido. Bull. Natl. Grassl. Res. Inst. 49: 35-40. 

LATCH, G.C.M., CHRISTENSEN, M.J. and SAMUELS, G.J. 1984. Five 

endophytes of Lolium and Festuca in New Zealand. Mycotaxon 20: 535-550. 

MARSHALL, D., TUNALI, B. and NELSON, L.R. 1999. Occurence of fungal 

endophytes in species of wild Triticum. Crop Sci. 39: 1507-1512. 

MOGHADDAM, M.R. 2001. Range and range management. (2
nd

 ed.). University of 

Tehran, Iran. 

MOHAMMADI, R. 2001. Comparison of phenotypic characteristics in endophyte 

infected and endophyte-free plants of tall fescue and meadow fescue. M.Sc. 

Thesis. Isfahan University of Technology (in Persian with English summary). 

MORGAN-JONES, G. and GAMS, W. 1982. Notes on Hyphomycetes XLI. An 

endophyte of Festuca arundinaceae and the anamorph of Epichloë typhina, 

new taxa in one of two sections of Acremonium. Mycotaxon 15: 316-318. 



 50 

NEIL, J.C.1940. The endophyte of rye-grass (Lolium prenne). New Zealand J. Sci. 

Tech. 21: 281-301. 

RICE, J.S., PINKERTON, B.W., STRINGER, W.C. and UNDERSANDER, D.J. 

1990. Seed production in tall fescue as affected by fungal endophyte. Crop 

Sci. 33: 145-149. 

SACCARDO, P.A. 1881. Fungi Veneti novi vel critici v. Mycologiae venetae 

addendi. Michelia 2: 241-301. 

VOGL, A. 1898. Mehl und die anderen Mehlprodukte der Cerealien und 

Leguminosen. Zeit. Nahrungsmittle Untersuchung. Hyg. Warenkunde. 12: 

25-29. 

ZAUROVE, D.E., BONOS, S., MURPHY, J.A., RICHARDSON, M. and 

BELANGER, F.C. 2001. Endophyte infected can contribute to Aluminium 

tolerance in fine fescues. Crop Sci. 41: 1981-1984. 

 

Addresses of the authors: S. DEHGHANPOUR FARASHAH, Former graduate 

student of Plant Pathology (E-mail: sdfarashah@yahoo.com); Dr.  

B. SHARIFNABI, Assist. Prof. of Mycology (E-mail: sharifna@cc.iut.ac.ir), and 

Dr. A.F. MIRLOHI, Associate Prof. of Plant Breeding (E-mail: 

mirlohi@cc.iut.ac.ir), College of Agriculture, Isfahan Univ. of Technology, Isfahan 

Iran. 


