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Six new fungi for Iran from barley grains in Golestan Province (N.E. Iran)
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Acremoniella verrucosa,�Emericella variecolor, Chaetomium nigricolor,

Cladosporium spongiosum,�Gilmaniella humicola, Papulaspora pannosa  
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___I-�-�q�___,�J�w___Vc���___�F��Nelson et al. 1983��___��m___g
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 ��___���&�___,(m___,�?����___2B
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/&��__�E���Sneh et al. 1991��-F�x__%�__��(��%�__��H��R�S__TB__	��:q�__������__�(&�__2�C�

D��___?���___���,�'�"___-��___����&�___%&�����___��(��___	
1����&�___?�+___E��R�___#L*&�������F(��

____T"@��____,���____��D��____?�R�S��____���Nelson et al. 1983�Ellis 1971, 1976,

Onions et al. 1981,�Minter 2006a, b, c, d, e, f, g, h, i, j,�Sneh et al. 1991,�Mathre 

1982,���g-2�__��	����B__>�2�%�__��H�I__T�!�__%�S	__G-�a�D��__?�C��__���&�Index Fungorum��

,�B�-F�0�'�(CABI BioScience 2004)�H�2��G@��&��'�S
�&��,��u2-�-��y"��������C_����B	

Nikon���,��'�B,���K-���&'�)>�#�C(����-� �B,�mG
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�="-�1��&�3%&�&�1��D��?����z�B%"E%�'&�.@���(���D��?�B,��'"NF��5��B%"E%�m �'&�.@���_���{��;;���_%&�&�1����

B%&'���(�'"NF����D��?����B,��B%"E%�����'��="_-�1��&��3�_%&�&�1��B_%&'����_�(���D��_?�B_,��'"_NF����z�'&�_.@�

B__%&'��__�(D��__?�B__,��'"__NF��5B__%&'�m__ �'&�__.@��__�(�__-�F�2��__��Y��{��;;��%�__��B)__��I-�

�Agarwal &  Sinclair 1997�H�
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Table 1. Fungi associated with barley grains in Golestan Province (Iran) 

Fungi Frequency (%)
Frequency (%)  of

contaminated grains

Fields Storages Fields Storages

Acremoniella verrucosa Tognini - 12.5 - 1 - 3

Alternaria alternata (Fr.) Keissl 100 100 10-70 15-50

A. tenuissima (Kunze) Wiltshire   8 - 1-2 -

Aspergillus flavus Link 20 25 0.5-1 1-3

A. japonicus Saito - 3 - 0.5

A. niger Tiegh. 40 22.5 0.5-2 0.5-3

A. terreus Thom - 2.5 - 0.5

Bipolaris sorokiniana (Sacc.) Shoemaker 25 15 0.4-0.8 0.2-0.6

B. spicifera (Bainier) Subram. 12.5 - 0.5-1.5 -

Cladosporium spongiosum Berk. & M.A. 

Curtis 

8 21 0.5-1 0.5-1

Chaetomium nigricolor L.N. Ames - 5 - 0.5

Emericella variecolor Berk. & Broome 2.5 - 0.5 -

Epicoccum nigrum Link 8 5 0.5 - 1 0.1-0.5

Fusarium chlamydosporum Wollenw. &  

Reinking 

- 7.5 - 0.5

F. culmorum (W.G. Sm.) Sacc. 42.5 36 12-20 2-5

F. equiseti (Corda) Sacc. 42.5 65 10-37 15-20

F. graminearum Schwabe 45 17.5 5-30 3-5

F. proliferatum (Matsush.) Nirenberg ex 

Gerlach & Nirenberg 

30 15 0.5-3 0.5-2

F. solani (Mart.) Sacc. 2.5 - 0.5 -

F. sporotrichioides Sherb. 30 8 1-3 1-2

Gilmaniella humicola G.L. Barron  - 2.5 - 0.5

Mucor racemosus Bull. - 15 - 0.1-0.5�

Papulaspora pannosa Hotson - 2.5 - 0.5

Rhizoctonia solani  J. G. Kühn 2.5 - 0.5 -

Rhizopus oryzae Went & Prins. Geerl. 20 25 0.5-1 0.5-1

Stachybotrys atra Corda - 15 - 0.2-0.5

Stemphylium sarciniforme (Cavara) 

Wiltshire 

7.5 12.5 0.5 1.5

Trichoderma harzianum Rifai 2.5 - 0.5 -

Ulocladium botrytis Preuss 2.5 12 0.1-0.5 0.1-0.5

Ustilago hordei (Pers.) Lagerh. 2.5 - 2 -�
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%&�&�1�B%&'����(%�/F�B,��'"NF����&��2w��@����T�'�f
-�'",���H&2������	��D��?�C(��'&"-������
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21�Chaetomium nigricolor L.N. Ames
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> �O(�x%���&�2��D��?�C�����&��.,�2���B
S��w�����m���B,����y�� "��FB%&'��_�(�

��������@�x%����%���mH��:2>
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�__�"-(��ascomatal hairs��"__�?�&("*�x__%��__2�m�6d;��__@�4d;�-��__
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�d54c��d5��cd5���-��
-����j�������"-��X.�	-���EO��@��&'���	,����'�&������m��&'����:��'���2��!�"_
-�B

���%'",�m������C��Hw�F��������(���'��,�m����_2��&"��:�%��_2������_[��s�S_���&�(��0_������"�_�"��F�

�"�?&(�����'�x%��2�'��w2�����,��&��,�B ��%'",�o���'�C
1��C2��&"��w_�F�������"�_�"��F���_�(����'&�F��N�_,�

����%'",���H��F����"�?�x%��B,����"��"&(���\V@�j�-���m����'�.,&�B,dc4��{d5�c7-������_,��_
-���

2����	@��&�"��w�����'�2���%'",�"��w���m�_�����DH��&�_2��_T"GO�C����_,�R���_T"@�R�S�&�_2���D��_?�C

�0�&�W)U	-.��:�/'",�!�"
-2B���"-��&'�/'"_,���EO�_������h"_%�/'"_,�����aU_����_�m��&'��_�"-�(�

y�� "��F���'"����0����\V@��"��"��F��-j��������U?�B,�m���7���_@��-������_,��_
-����_2���&�"_��w

��	@�����'��_2������R�S_T��h"_%�w��_E
-2����_		 ���&��_2����D��_?�C���_���&2��B_%"������_�(�-"
 ��_���!"��0_�&�

�Minter 2006hH��

&2� D��?�C� �'d��T�'B%"E%���'� ��%&���)��(�0�&'� �"n[�/����� B-"[� ��d5;��T�'�

B%&'��%'",� �'"NF�/F� B,� ��H�&2�0%"S#�l#�,� B �D��?�C
�'&� ��$2	E��/�>%&�/�,��":� ������

SO���j�o���(���-��X�	�-���&�&'�'"�(-��/�,����(��20�&��3�
Triticum aestivum (seed), Arachis hypogaea (pod), Aralia sp. (leaf), Bambusa sp. 

(leaf, litter), Brassica oleracea var. botrytis, Capsicum annuum (stem), C. frutescens 

(seed), Cicer arietinum, Cocos nucifera (leaf, seed), Glycine max, Oryza sp. 

(rhizosphere),  Phaseolus mungo (rhizosphere), Pisum sativum (root), Rauvolfia 

serpentina (rhizosphere), Rosa sp. (twig), Saccharum officinarum (phyllosphere), 
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Saccharum sp. (root), Solanum melongena, S. tuberosum (tuber), Vigna sinensis, 

Vitis vinifera (rhizosphere). 
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31 Cladosporium spongiosum Berk. & Curt. �
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41Emericella variecolor Berk. & Broome (Anamorph: Aspergillus stellatus

Curzi)�
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���@��6���-���:��,�m���/F�B,�B ��%'"����
��m������&(-�����%'&'�m���6��A��H	 ��2����"1"

%"
�����	�,����i�)[��%�?"1�aU��!"���'����,���U?��;� �@��d�
-��e�-�����"
-�J�"@� �

����N��1(�'�.,&�B,�d5���@�d56��'�d��@��
-��e�-���":���'",���m���6��B��H!"2��	b����)��

�C�����U?�B,�me��(��b�6� �@�d56�
-��e�-�� ���IU�� �,�%s�T�,�� ���%'",�H&�2��,�R�ST�C

T"@�&� o2'�&'� 0g,�U-� D��?� C�(Kozakiewicz 2001)� H&2� �'� D��?� Cd56�B%"E%� �T�'���(�

B#��-�&(� �� 0�&'� �"n[� /����� ���� B-"[� �'�d5;�B%&'� �T�'��%'",� �'"NF� /F� B,� ���H�

� D��?� �"b9-���"��"��F� �,(���
���&(��-�?� m���	 � �����2-"��6'��2BS�

(biseriate conidial head)/F� �&� B ��	 � ����2!"���(���� �'&�� C���� �)��wQ" ���m,�?� �%&

V�@�0�&�M�H&2-��&� �'&� �O�D��?�C��"���(�":������2����/"
2B����(�Mangifera indica
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m����c�A� ��BH�Acremoniella verrucosaH� 3A� H"1"2��	 Bg�[� �,� ��� ���annelides� ���

!"2��	 �� ������g-�JO� z��
-����-��� �B� Hm���� !"2��	 �� �&'����g-�JO� z6�
-����-����

C��Chaetomium nigricolor .D � 3C� H� !�"
-� B2�:� �,�(��"-� �,�y�� "��F����g-�JOz�;�

�
-����-�� �D� Hm�������EO��:�� "��F�("-�����"��"��F����&'����g-�JO�zd��-�
-������

E� ��FH�Cladosporium spongiosum� 3E� H!"2��	 "-&��� ������g-� JO� z�d�
-����-�����

F�H���K%��!"2��	 �(����������g-�JOz�4d�
-����-�H��
Fig 1. A & B. Acremoniella verrucosa: A. Conidiophore with annelides and conidia 

(Bar=8 �m), B. Verrucose conidium (Bar=2 �m), C & D. Chaetomium nigricolor: 

C. Ascocarp with hairs swollen at the base (Bar=10 �m), D. Curved, verrucose 

ascomatal hair and ascospores (Bar=5 �m), E & F. Cladosporium spongiosum:  

E. Ramoconidia (Bar=15 �m), F. Conidial chains (Bar=45 �m). 

AnnelidsAnnelids

annelides 

warts 

warts 

ramoconidia 

A B

C D

E F



�-�(�E[&�\2��(���T�(��-� ]��

���&��(N�� ������,� R��?����E2&��2�� �'� /F��&��� �'� ��0�&� B
O�	��%� /�>%&� �� /���2�J

�-�F2��$��N",�
-��0���(	:�@�o�
V-��" ������2	:�@��&�2-�'�K��E��B ��	 �/F�0�%�������

��%� R�)�&� B,�0�&� ��� H&2%���� ���
%&� D��?� C�N�� '�&'��,��>-��� W*�	-� �'� �
���(����

%�BE�>-����("n[��'�&'��(Kozakiewicz 2001)H�

�

51Gilmaniella humicola G.L. Barron 

B	��:&�2D��?�CS����-��2�'",�(�
>b�O�B,�mB ��,�p2��@�B,�q�����'������x%��B,��2&�

�-F� H!"��>�-B>2�� �,� ���,� &�
,&� �'�(���"�?�P��� �s�T��IU���,�x%���IU���,�x%��(&

m����x%�����@�\�V~�(���	,����&'�%��H��&"2'�mI-��'� �X.�	-�X�j&� ���@"b����"1"2��	b�

�,� �B
1���1� �~�#� '�.,&� B,� ��s�T��IU�� �,� �x%�6� �@��� �'��6� �@����%'",� �
-��e�-�H�

!"2��	bu@����B
O�2��(��b�(&�B,��U?���@����
-��e�-���"�?�s�S���&�"��u2��,��x%�����@�(&

�&� �IU�� ��MV�-� ��s�T�� �'� '�S	-� R�"T� B,��
%&(�	 ��2"��@� �"1�� ���� m��%'",�

�me��6��C���DH�&�2T"@��,�R�ST�C�oN&��P��Ellis  1971��'�&'�0g,�U-H�

&2��'�B �D��?�Cd56��T�'B%"E%����(%&���)(���0�&'��"n[�/�����B-"[��'�d5;��T�'�

B%&'�� ��%'",� �'"NF� /F� B,� ��,� �� i"Q� ��	%��":���E2&�,� &�( &�"O� D��?��1�T���

 [Pleurotus ostreatus (Jacq.: Fr.) Kummer]� ��0�&�2��N",�
-� �&��0���(&��� �'�/F�2�J

�-�F2��$��T�O����%�&'��,� 0�&�,�(��2&� �N"-� ���2� ��(HIV-1)0�&� B
�&'��

�Mlinaric et al. 2005�H�

�

61Papulaspora pannosa Hotson 

B	��:B����,�aU>-���(@��)��X.�	-�����@�������x%����2B>���,&��,�&�
�02��%��'���x%�

�"�?���#� B,� ���@�(&7� �@���� �
-��e�-�me��6� �E��,��'"@�2���� �&�q����B
1��%� �2�E@�(��

� /&�&�1� �	%�-� B	�
V�x%�� �-�?��� �U?� B,dd� �@��7d�
-��e�-���me��6� �F�����&� me�
-�

B
O�2�\V@�(���"
�&��2�C�:��j�-&B%�&�'�.,&�B,�'���(��
%&��,�(���@�d�{�d@�����'",��
-��e�-�%H�

&2T"GO�C�T"@��,�R��m�����o���(&�2�'�&'�0g,�U-�D��?�C(Watanabe 2002)H�

&2��'�D��?�Cd56��T�'B%"E%����(%&���)(���0�&'��"n[�/���������B-"[�'�d5;��T�'�

B%&'��%'",� �'"NF�/F�B,� ��� H&2�� �&� �'&��9,� ��'&� �O�D��?�C2%�B���@� �'����2%�/&"����&����(�

��0�&���(Watanabe 2002)� H2B%"��w&��&�MV�-�%�2P	��C�%����"�%��'�"��B%&'��&2��	�

8�&��0�&������(Chong & Sheridan 1982)H�

�
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m���6c�A���BH�Emericella variecolor�3AH���"��"��F�(���
���&(�m����g-�JO���z�d�

-��
-������BH�	 � ����2-"��6'��2� BS�g-�JO���z��-��
-����� �C�� �DH�Gilmaniella 

humicola�3CH	 ���2	 ����"1"��2!"��g-�JO���z�;-���
-������DH	 ���2!"�����g-�JO���z�

�d-���
-������E���FH�Papulaspora  pannosa3�EH��2B>���(��"�?�&(@���x%�����g-�JO���z�

�d-���
-������FH
V����B	�g-�JO���z�4d-���
-����H�
Fig. 2. A & B. Emericella variecolor: A. Stellate ascospores (Bar=5 �m),  

B. Biseriate conidial head (Bar=9 �m), C & D. Gilmaniella humicola:  

C. Conidiophore and Conidium (Bar=10 �m), D. Conidia (Bar=15 �m),  

E & F. Papulaspora pannosa: E. Dark brown hyphae (Bar=15 �m), F. Sclerotum  

(Bar= 45 �m). 

�

A B

C D

E F



�-�(�E[&�\2��(���T�(��-� ]��

78��

�=�����&�B �/�	vE��0�&�����F����D��?A. alternata���C2�
%&�&�1���'",�D��?�BE���'�

B%"E%����%&���B#��-��'��)���(�6;��@��;��T�'B%&'���0�&�B
�&'��"n[��H&2��'�D��?�C��;;�

�T�'B%"E%����(B%&'����(%��'�"����"2��	�(Chong & Sheridan 1982)���6�@���4��T�'B%&'�����

��	�@���&��'(Flannigan 1970)��;��T�'B%&'��/�
���f�,��'����(Konstantinova et al. 2002)�

�)@�����-���� ��'��2-&�����&"�&�������/�	E���C2%�'������(B%&'����(�0�&�B
�&'��"n[�"��

.(Nejat-Salari & Ershad 1994)�&2D��?�C,�m-�#�/&"	#�B,����E(��,�B�N��%��	���'�"�����

0�&�����B
O�	���Dixit & Gupta 1982�� HB%"����(��%�
NF�2,�m-&"#�/&"	#�B,� ����E(�BUg%�

���B%&'������"�����B
O�	��!�	��	��q�-�l#�,�B ��%&�-�%��"?�Y�� ��B%&'�C�-�/F�B����%"�

(Mathre 1982)H�

D��?���(�B. sorokiniana���B. spicifera�&��'�B 2gI@�C�B%&'��&�W���(���&���"��(�

� �'� L)?� ��%��/�
�&/�
>���� m-&"#� /&"	#� B,�,���E(���,� B�N����� 8�&��� "����%&�

�Golzar 1996�H��D��?B. sorokiniana,�m-�#�/&"	#�B,����E(�":�������2%�"��B?"*���B����

0�&�����B
O�	��(Mathre 1982)�H&2&�����-��'�D��?�C%��� ����&"��B%&'��,�����(��"n[�"��

�0�&�B
�&'(Nejat-Salari & Ershad  1994)H�

D��__?��__�(�F. graminearum��F. culmorum��F. equiseti���F. sporotrichioides��

,�m__-&"#�/&"__	#�B__,���__E(S__����%'��'�!�__	����"__��B�)	__��/�__���__���__��B
O�	__�����__%&�

�Leonard & Bushnell 2005��HD��?���(�F. graminearum���F. culmorum%��B�)	���&�����(�

��'�"�/�
�&��"b9-���&������0_�&���_��8�&�_��/&��_%��-�/�
_�(Niazmand et al. 2000)H�/F���_���

�B%&'��,���(�����'�"��/�
�&���(�����������_��B-"[���\?���/&��@�(�������)@�����_ ����_�-��_2��%�_�����"_n[��

�B
_�&'����_%&(Nejat-Salari & Ershad 1994, Naderpoor 2004)H��B_%"���"_n[����_�(�&�"1��_2�!"�

B%&'��,���(��G-��&�"��(El-Kady et al. 1982)%����"2��	�(Chong & Sheridan 1982)��,���_2�m

%�/�
���f�,����0�&�����8�&�����Faiad et al. 1996, Konstantinova et al. 2002�H��_,��'��C

&2D��?�C�����F. graminearum�T&�m-�#�/&"	#�B,��,����E(S������'�!�_	����"��B�)	��/����

,�����������������/F�\Q�_:�q�_,�sL_j��&�B�)	_�����_O�B�[�-��'�B �0�&�����B
O�	��/������g%��
���&�

�-��'"NF���	 ����Q" �l#�,���� ��Q�������B%&'���_-������'"_��H&�_2����B_ �D��_?�C2�B_>���_�(��'�/F�

B__%&'�!��__���%&��__	���__@��__��__-��__���C���__%&"@���__		 �2N"@�__�&'�B__,&�����__> �%��="__	N&"�

(Deoxy nivalenol=DON)&�,�B �'�&'�&��(*���!&'��/�>%&���-"E_>-��"�0��0_�&�&��H���!�_$	��B_,

��B%&'��&��'�S
�&���(���&�B,��'"NF�2��&�,�D��?�C(��@���0N�-�B�&��2��B_%&'�C�����-�%��"_?��_��_�������'&"_-������_G#��B

��%&(�&�(�E ���%�&'�H	vE����B,&����CDON�%��-'��@�B ��(��6;
%���B��'���%�'&���_��:���_2��&�

�������&�mT�[�0N�-��'�0�&/F�����'�&'�'"����H��&�_�$%(�&��_2��B_%&'�C��%&��'��_����_)��_-'��'�(�64���B_��'
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%��������'&"���,��&�E��'&������"�
>������1��,�(�B%&'����R�-�B,��Ug-�iF��,����;?'����/'��_1&���Bg

�&����(�NF���
�&����w2�:��:���%"�w�����F�1��&�m)?(�/F��������Y�� �B,��2&�'�2��'�h�%�UO�B,&����C

-N"@�="GI��(wE ��-����		 (Leonard & Bushnell 2005)H�

�D��?Ustilago hordei�,�m-�#���E(��'&��9,�h�%�UO����'�B �0�&�"��0V��w��

,�%'� �'� "��0� � W*�	-� �
���� ��'�&'� <"�(Mathre 1982)� H&2B%&'� �&� D��?� C���(��'� "��

/�
�&���(%�/&��@���\?���0�&�����8�&����(Naderpoor 2004)H�

B%"����(Aspergillus ���Rhizopusw� �/&"	#�B,����(%&���)(��B
O�	�����&�%�H/F����'��

�'���/�-���� �@��%��1&�B%&'�m-� �/�����,�aU���'��%����O&'� ���B
�":�����N�:� �� �ENBF���

,� aU��%����:�2y����/F���-� �&�?�����%�H%&� �'�P�����)&��� /'",� X��	-� R�"T� �'�2�J

I-�U�B,���@� �� ����0#����� �2�":�l#�,� �� B
1�����B%&'�m-� ��-� �����%"�� H,� �'�&�C2�C

D��?�� ���Aspergillus flavusN'� B,���%&"@� m�2�N"@� �'� 8&�/�*��� B,&���� ��Y��� �� &��&�(�

> "@L1F�&�,�B �C(*���!&'� �/�>%&��E�&� �0�&��n-��"���02'�('�&'�H�0,"*���&�C
�� � �,�

B%&'�:����%&��&�Y��)%&�0,"*�����-'�Y�� ���/'� ���)"�@���2-��/F�X@�-�B����@�������&�/&"@���

&� R��>O� �2D��?� C�:� ���$���('� ��(Mathre 1982)H�&� �"n[2w� � B%"�� C�����

B%&'� �,���(�)@� �&� "��2-&��� ��� � ������-� �� /�	E�� �C�(Nejat-Salari & Ershad 1994)��

� /&�2&� �'� (���"�b� �&� C�	vE�� ��G-�(El-Kady et al. 1982)� ���,2/�
���f�,� �� m�

(Faiad et al. 1996, Konstantinova et al. 2002)�0�&�����8�&��H�

�D��?Mucor racemosus��B B%&'��&�G-� �'�"����El-Kady et al. 1982�� ���2��S���

�����&���	?��	fQ�O������!�	��B�"��$%�1���,"N�����8�-�2�BK%"�B%�O'�����	 �h�O��[�����B

�'� ���� W*�	-� �&� �p%�,� B#��-��/��'�N�� /����1� �� ='�&%����� 8�&��� ��

�Zangeneh et al. 2007���+2��B%"��C2�@��'�-����(���u�b�/&"	#�B,�Bb�0�&�P	��C2&�

������B%&'��"GO�B,��,"*�-�"�-����(�)���������(%&���)(�-�����������":�l#�,����	b

/F����-��'"��Onions et al. 1981�H�

D��?�Stachybotrys atraB?��� ��q�,� �&� B ����(%�i&��� �� �%�-� ������>O� �&� "�����

� ����8�&���Asgari et al. 2004�� ��9,�(����/������g%� �
��,���O� �'� ��/������(�2�g,�

�&'��"n[��'(Ellis 1971)H�

�

��9:�;���

�,2C�����?F� �&� B�(�S�� '&�E
��'� �
 '�(� !�
I-� "n#�����#� RE�����$�%&'�

�#",������	(N'�B,��/&�E���m�wE ���(V�@��'���%��&��&���M2B���(�@�2�"Z>-����-�'"��/
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�wE �B,/F���V�@��'&�.@�M(&��&�2D��?�C�-����ET�����>�%&'��?������@�B%�E�-���"�'H�

�
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-�B,�+,�	-�BA[L-�0��H�

�

�>�����	��:�+��-2�E[&� \(���	�-� !�A%� /�-���������� �(/&�E�� /�
���������

��-� �
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Barley fields and storages in Golestan Province (northeastern Iran in southern 

bank of the Caspian Sea), surveyed in 2005 and 40 grain samples were randomly 

collected for identification of fungi associated with them. Fungi were isolated from 

these samples by agar plating, deep freezing blotter and seed washing methods. 

Some 600 fungal isolates were obtained, among which 30 species belonging to 17 

genera were identified. Predominant species belonged to genera Alternaria, 

Aspergillus and Fusarium. Six species are new records to the mycoflora of Iran as 

follows: Acremaniella verrocusa, Emericella variecolor, Chaetomium nigricolor,

Cladosporium spongiosum, Gilmaniella humicola�and Papulaspora pannosa. 

Key words: Barley grain, Alternaria, Aspergillus, Fusarium, Iran 

To observe the figures and table, refer to the Persian text. 
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