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Introduction of some new arbuscular-mycorrhizal fungi (AMF) from citrus 

rhizosphere of Iran 
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�$�� �->�=%�� �-R	# 8�� -�� .��� � -�� 	� � -�#(�)" �-��)' ����/0)# .�=��=   ��"

N�� M�  )� TB> 6� �� K��� ,�0  ?��? U�V/)�=�� WX� � �& . %>Y�" �"� � �K��� ,�0� 
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5�=�#  !.�A ��� �>)� )/% K0)*��= > ->)/

/��K0�� � �=>: 
Glomus albidum, G. diaphanum, G. invermaium, G. tortusum, Scutellospora 

erythropa. 
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@�A  ��"[�Z����b >(/�Z	� (AMF)� @�A %> !��� K�)# �' �
� " �"  O	B0 ��

 -�"�	# ��= � �? 0 �' ��	V� �	 � �>)c> d/>(�> �-� ,�����  �L� ��= e/>)? �� �"��=>0 

 -����� %> ��	 � ���� 0��!� �
?��. K0 0 K�)# Q/> K�f/�� @�A ��
� ��HB�\� %> W5 �" 

!B�ZB�� )���?�   ->�Z�"(Schüβler 2001) � 0 � 0)' )		g ��/�� �N�? ;�= ��

Glomeromycota,�)# >)A  . `�� %>���2 �' !���= (Nägeli 1842)@�A Q	B�>  ��" 

 !� /(�" h�*�> � !/>(/�Z	�-� �" �� > -�"�	#0>0 ]	^&� �%> d	� -�
'�� 2ii �=�#  %>

 %> d	� � �	=0ji  �=�#->)/> %>�  , /(�"k��^� -�"�	# ��')� ���� %> ��*  K0>0 ]	^&�

K�? ,�>. �&/  !/>(/�Z	� h�*�> �>)A)� �� �0�/% O/��� ��*')� +	^l ��"�=>0 

(Menge 1983). �� Q	B�>  ,	�?> Q/R'�Q�0)#  (Kleinschmidt & Gerdemann 1972) 

 �� �' �=0>0 -�&=!=% �/��@�A �� ��*')�  ��"AMF �� !  �>)c> %> !?�= !fB���' )� ->��

-�)���� �=>(N M�N -0)' /��� P .-� @�A �mn 0 ��*')� o>�=> %> K0�V��> �� �"  ��"AMF 

�
� =>�� �? d/>(�>� %> �/i �� j/2)�>)� >  �

' K�"�&� .d/��%� 0 (	= ->�
�&=>0 )f/0 �" 

-�Z� � �� !���&� _/��= )f/0 ��"  �=0�� ,�0 Hatting & Gerdemann 1975,) 

 Menge et al. 1978 (Martin 1948, .@�A p�^�=> �=�# %> ��	 � �>)� ����' ��"  +�� ��"

�/�5 ���� %> !"�	# ,�> K�? ;�<=> ��*')� ��" (Vinayak & Bagyaraj 1990).�/��   !=%

`��= @�A �� ��*')� ��" [�Z���� ��"b+" ����/ �H��� ��"�&' 0 >(/�Z	�  -�
'> 

0 `�>��� �)�> OZ? �� K���,�>  (Jeffries & Dodd 1991). ->��)�� � -�	��
	�) �r��( �

W
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� � !#�
'>)5 0�� 0 @�A ��" K0>0 ;�<=> !��HB�\� !/>(/�Z	� ��" �=> . Q/> 0

�=�# �' K�? ]^&� ��HB�\� !f� �>� ��*')� k��^� ��" @�A �� !���V�� ��"  ��"

��: �� �=>0 !/>(/�Z	� �/�5 !mH� �'  �" Q/> �� !=��L ��	B � !/>)Z� ���	B �_=�= )	t=

@�A �=>0 �0�/% �	 � !f� �>� �" .@�A !/���
? �
	�% 0 Q	
u�"  !/>(/�Z	� ��"

;�
# , /(�") ���v ->�Z�" � �rrr ($R	# �) �
f=%  �!Z ��Z?�� 2ii�( !��HB�\� �

,�> ���)# ��v .P	��� Q/>��)l �� ���� �� � � !/���
? @�A !�)H  !/>(/�Z	� ��"

 ��\
� 0 0����)V��(/ ��*')�0  �� �/0)# ;�<=> �&' ��� !/���
? �� T�' Q�l 

!.�A �
	�% �->)/> -� %> �0)��' K0�V��> �>)� 0�? +">)� �". 
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O��?:  _=�=(Citrus bigaradia)`���)5 � (C sinensis)!f=�= � (C. nobolis)!/>)Z� � 

(C. bergamia)��)� x/)# � (C. paradisi) 6)���	B � (C. limon) ����B�� !: 

���i �� ���2 8�� � ��� � ��� �� ���	� � ���� ���	��� �? `��> !"�	# ��" . P*:

6�  -����->�Z�" � (Morton et al. 1993)� @�A )	yZ� �� ;>�A>  0���� !/>(/�Z	� ��"

�=��= 0 �/0)# M�N ��".�' z	�)� Q/�� {�� M�N %>  ��" ->�
L �� ��*')� �/�� %> � �	B�> 

�| K�	# (Zea mays)�� �>)� �  Q�N>�=> ;>0@�A  %> !/>(/�Z	� ��"+ 	=�#>�)Z	�  ��" � M�N

-� d/>(�> �? K0�V��> �" .�=��= %> M�N {�� ��" ��� O}� 0 !=[�: ,&' ����� �� ��*')� 

�/�� O�� %> � (	/�5 �/ �? �	�� -��N0 %>�=>��=��= �0>�H� {�� )" %> �' z	�)� Q/�� )  OA>�n

_
5�=��=  (M�N�&/ �  P�L %> DFbF� !�=�  �)�� ��<�8�� -��N0 WX� � �? ��� 

 !��N ���/0)# h��^� +" ���= .K�f=��&/  �"  ��H\A ���0!�=��  �� ��=�? �H\A �H\A �)

�� ��/���� !���� WX�   h��^� )f/�Z/ �� ,N>�
Z/ �:�=�? . K�? �	�� �=��= %> �>���

 ->�
L ���/�� Q? h��^� �� -�)�� ,* = �� p�:)� � C:C ->��# 0 � ���l>  ��"C~ 

!�=��  �)��-�)���? ��^/  . Q	�CF �� C~ �| �=>0 -�)�� � ,�)# >)A M�N �\� �� �

 �� -� ��T/!�=��   ���� )��-�)���? K�=�?�5  . ��� �� ,&' Q/>��. �>��f= K�� 

�/0)#.OZ? �� )V � 0�*�' �c� -�"�	# 0 �' ,�)# ;�<=> !��v 0 ��
� !"00�'  !=>��> 

Y)� �= -�? Y)� %�)�' OZ? �� �%> 0�*�' �c� �/ � �" 0�� K�? -�/��= ->�� ��". %> W5 

Y�" T/)�� �t
� �� ���? K�0 -�/�5  ��� �� -�"�	# �!"0T/ �)H� 0 ��V" �0 �� 

�
��)# >)A !Z&N .->��# ��/���� WX� �? !"0 >�" � !B�N �" .�� M�N %>   K��� ,�0

�&� ? ,�� �%�� >�� � Y�" �"�/0)# K0�V��> K�? )	yZ� �.  �%�� >��Y�" �" 6� �� 

)� TB>) Gerdemann & Nicolson 1963 (��
A `���� �� U�V/)�=�� �) Jenkins 1964 ( ;�<=>

�? . %>Y�" �"�� �  �	�� !5�Z��)Z	� ;[ K��� ,�0 %> W5 � �? K%>�=>  ,*c � �)	#

_
5 OA>�n ��	v�}N ��=��= ' ���	�' T�  !/���
? ���
"> p��' 0 !/���
? ��"

@�A  ��"AMF) Schenk & Perez 1988(@�A �=�# � W
� �,=)�
/> � ��	�' �[��� �  ��"

�? K0>0 ]	^&� !/>(/�Z	�. Q	
u�"  Q		H� )/% `��)� $��> )� �=�# )" !=>�>)� �v0

�/0)#: 

 !=>�>)� �v0 = @�A ���n �=��= 0>�H�  X �ii      

�=��= O' 0>�H� �" 
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 Q	�CIJ ��
� �K�? !�)� �=��= ��.@�A �A�� �=��=  �=0�� !/>(/�Z	� ��". 

�=��= !�)� �� �"� G�  �=�#[�Z���� @�Ab  >(/�Z	� `��� 0 ��
�� �? K0>0 ]	^&� 

�' _
5�=�# ��=� %> !� 6>(# ->)/> %> �� Q	B�> �>)�  �=�?. 

 

 `����b @�A ->)/> ��*')� )V��(/ %> K�? !/���
? [�Z���� !/>(/�Z	� ��"  

)�=�# !� �/�� ->)/> ��� �>)� �' !/�"  ,�RL �� �
?��*K�? ]^&�  �=>(  
Table 1. Identified arbuscular-mycorrhizal fungal species from citrus rhizosphere 

(New species for Iran flora are indicated by *) 

 

������� �<�2 =&� >0
 ����  ����
 ��� ?�� 

�/� �-R	# ->�=%��� $�� �-��)' Citrus sp. �6)���	B_=�= � �

��)� x/)# 

Entrophospora 

infrequens 

r/� -�� .��� � -�� 	�-��)' � `���)5!f=�= ����)� x/)#  Gigaspora 

albida 

j/2 $���-��)' �-�#(�)"  	B6)����`���)5 � 

��)� x/)# 

Gigaspora 

gigantea 

�/i -�#(�)" `���)5 Gigaspora 

margarita 

j2  �-��)' �->�=%�� �-R	#

$�� �-�� .��� � -�� 	� �

-�#(�)" 

6)���	B�_=)� �_=�= � 

`���)5!f=�= ����)� x/)#  

Glomus 

aggregatume 

��  �-��)' �->�=%�� �-R	#

�� .��� � -�� 	�$�� �- �

-�#(�)" 

6)���	B�_=�= �`���)5  �

!f=�=���)� x/)#  

*Glomus 

albidum 

j/2 $���-R	#  6)���	B�_=�=  Glomus clarum 

�/2�  �-��)' �->�=%�� �-R	#

$�� �-�� .��� � -�� 	� �

-�#(�)" 

6)���	B �_=�= �`���)5 �

!f=�=���)� x/)#  

Glomus 

constrictum 

�/i $�� 5`���) Glomus 

coronatum 

�/�  �-��)' �-R	# � -�� 	�

$�� �-�� .��� �-�#(�)" 

6)���	B �_=�= �`���)5 �

!f=�=���)� x/)#  

*Glomus 

diaphanum 

�/2�  �-��)' �->�=%�� �-R	#

$�� �-�� .��� � -�� 	� �

-�#(�)" 

6)���	B �_=�= �`���)5 �

!f=�=���)� x/)#  

Glomus 

etunicatum 

2j  �-��)' �->�=%�� �-R	# � -�� 	�

$�� �-�� .��� �-�#(�)" 

6)���	B �_=�= �`���)5 �

!f=�=���)� x/)#  

Glomu 

geosporum 

www.SID.ir



Arc
hi

ve
 o

f S
ID

 EC

2/� $�� �-�� .��� � -�� 	� 6)���	B �`���)5 *Glomus 

invermaium 

�/�  �-��)'$�� 6)���	B �`���)5 � 

��)� x/)# 

Glomus 

macrocarpum 

�� R	# �-��)' �->�=%�� �-

$�� �-�� .��� � -�� 	� �

-�#(�)" 

6)���	B�_=)� �_=�= � 

`���)5!f=�= ����)� x/)#  

Glomus 

microaggregatu

m 

�/�  �->�=%�� �-R	# � -�� 	�

$�� �-�� .��� 

6)���	B_=�= � Glomus 

microcarpum 

22  �-��)' �->�=%�� �-R	#

$�� �-�� .��� � -�� 	� �

-�#(�)" 

6)���	B �_=�= �`���)5 �

!f=�=���)� x/)#  

Glomus 

mosseae 

�/�  �->�=%��$�� �-�#(�)"  6)���	B!f=�= �_=�= � Glomus 

rubiforme 

�/� $��-��)' � 6)���	B��)� x/)# � Glomus 

sinuosum 

�/� -�� .��� � -�� 	� `���)5 *Glomus 

tortusum 

�/i -�#(�)" `���)5 Paraglomus 

occultum 

�/i $�� 6)���	B *Scutellospora 

erythropa 

�/i -�� .��� � -�� 	� `���)5 Scutellospora 

fulgida 

�/i ->�=%�� _=�= Scutellospora 

pellucida 

 

�=�#  �>)� �' !/�"K0�� �/�� ->)/> ����Z	� !� k	v�� )/% 9)? �� �=> �=�?.O��A  

K��? �' ,�> )'| "�=��= �
' 0 �' !/� !� K�/0 !�)� 0�� ��" ��)� 0�? h 

�=��= �� 8�� M�N ��" ,�> -���> )" %> K�? ����� �'    0 !5�Z��)Z	� �/R�> ��v

���	� � ���� ���	��� � ��� !� �>��f� !"�	# ��" �=�?. 

 

Glomus albidum C. Walker & L.H. Rhodes [as 'albidus'], Mycotaxon @�   

12 (2): 509, 1981 

�=��= K�? !�)� ��": 

 )V��(/ M�N Citrus sp. �>-��)' -���� Y)# ,') CD(� 0��� )*') CJ(� ,B�0 �0�� 

)C~(�  )A�� 0���) CI(�  (')�    6%���!�L �0��;��> ) C�( �G~/E/CDEC� 8��  !��� ��� 

�	= !V<= 

 �`���)5 )V��(/ M�N-�� .��� � -�� 	� -���> � ->0)	5) G(Q�>0 �) �( �

I/�/CDEC8�� �  ���,<n >...!=>0%0 �H�A b -�#(�)" -���>�  {�� �0��� !��nE���Z" ) J(� 

2r/J/CDEC� 8�� �X�)' 0>%)� ���. 
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 ���)� x/)# )V��(/ M�N -��)' -���>� ���	��� (')�) CF(� J/I/CDEF� 

8�� �	= !V<= !��� ���b -�#(�)" -���>� �0��� !��n {�� EK�f� /> ���Z" ) ~(� 

Gw/J/CDEC� 8�� �X�)' 0>%)� ���. 

 -�#(�)" -���> �6)���	B )V��(/ M�N� ->0�b� �
� R) I �� �CG �CD �C~ �Cw �

GF �GC(� Gw/J/CDEC� 8�� �X�)' 0>%)� ���b -�� .��� � -�� 	� -���>� e	n) CF(� 

)�? T	=) CI(�`R�   0���) CE(�T	�  �) Cw(� I/�/CDEC� 8��  ���,<n >...!=>0%0 �H�A b 

$�� -���>� !<=)� O# ;)��) w(�DF/D/CDEF� ;)��) C~ �CI �Cw($�� �� �Q/%�' � )	A 

)G~ �GE(� -�%�') D�(p>>0 ) J~(� GI/E/CDEF� 8�� !�L ��� !=>�)	? d^�. 

  �_=�= )V��(/ M�N�-R	# -���> ) Z��.b ����=>�0) C(� Gw /�/EF�  �">% �	?

) Z��. ����) I(0�)�Z"�	� ���� 0>)�"�?  ��.R') �(�k��/  d��> 0���) E(�0�)f
B ����'  

)w(!�V� 0��� +��A �) CF(�G/w/EC� 8�� -�	�L ���� p��H/ ���b -���> ->�=%��� 

$�B�. ,?0 �Z?>) D( ����� ��&f=% �/��L) CF(� GF/w/CDEF �
�. )�?�=) CD(� 

T�. )�?�=) CJ(� $�B�. -�.R') C~(� G/w/CDEC� 8�� -�	�L ���� p��H/ ���b -���> 

-�#(�)"� �0��� !��n �-�	 Z�' {�� �	?�n K�f� />) CI(� Gw/J/CDEC� 8��  0>%)� ���

�X�)'b-�� .��� � -�� 	� -���> � Q�>0) CC(� I/�/CDEC� 8��  ���,<n >... 

!=>0%0 �H�Ab$�� -���> � -�%�') DE(� GI/w/CDEF� 8�� !�L ��� !=>�)	? d^�. 

�!f=�= )V��(/ M�N-��)' -���> ���	��� (')� �) �( �J/I/CDEF!V<= !��� � �	=b 

-�#(�)" -���>� �
� $�*Lb�"�	� ) CE( ��
� $�*Lb�"�	� bQ	�)N ) GJ �G~ �GI �GE(� 

Gw/J/CDEC� 8�� �X�)' 0>%)� ���b-�� .��� � -�� 	� -���> � 	"T��) ~(� I/�/CDEC� 

8��  ���,<n >...!=>0%0 �H�A . 

Y�" �" OZ? �� M�N 0 0)V
��=�? K�/0 . Y�" �"V? ->�� � �� !��v �� O/�� ��

!<=�= (�)A � Y�" �"�� ��	V� �= �� O/�� �B�=�? K�/0 . O}�� � / T/ �[��H�  0���

0>0. Y�" �"�B�� �) Ci�b(CIEbw~b) �i*() CwEb(CIEbw~ )bE~( � ��)' ��	= �� ��)' K�#

��  !� K�# � !�)� +^� OZ? +t
��= � OZ?�
� " . K>�/0 Y�"K>�/0 ��  � /  ��> T/ 0 � 

!� 8A>� 0�?.�/[�0 !=>�� 0   K>�/0Y�"���V? !��N �/[ T/  �� Gb~/F )���)Z	� 

 ��� !�N>0 �/[ T/ � ,��^l!� K�"�&� !��N �� 0�? . 0Y�"[ �B�� !��N �/ 

�=>0 �)"�� �� ->(/ � ��V? )	� ,��^l )���)Z	� T/ %> )��' z��> � Q&N � >0�? K�/0  .

K>�/0 O}�� � /  �>�0�/[  �' 0>0  �� `�}�> O�� 0 !��N �/[Y�"+	^l ,�> . � / 

O}��K0�� � +	�� � [��H� � ,�>  �� `�}�> O�� 0 K�# Y�"�*�
�  � ��  -�? +	^l

 �/[OZ? !V	A d	� � +' !��N!�  0�?.%�� z��> � / 4V
�  �  K�# ;��X� T/ ��0�� � 

,�>. �� -� !��N �/[ �/F,��^l )���)Z	�  �' 0>0 0-��% !� {���   � / ,/��= 0 ����>
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 -0�N M�). �� >��!� � 0�?�<	�= 0 z��>   !�^� �� K�"�&�!� 00)#�  0 O	B0 Q	�" ��

�=��= )y'> �&= K�"�&� O}�� � / �" )OZ? �( . %> @�A Q/>G. occultum Q�?>0 ):�N �� 

K%>�=>  �)�#(� �>K>�/0 �/[�0 �>�� / Q�?>�=  >0 �>/!�K>�/0 ��  �> �/[ T/ � %> G . clarum  

 ):�N ��+	^l !��N �/[ Q�?>�= !� ]^&� K>�/0 0 )� 0�? .�# Q/> %> �=)V��(/  ;�
#

�=�� �% (Triticium aestivum L.) ��/�"�> ,B�/> 0 �&/ �>):> %> k�L ��"                       "� 

)Setaria sp. � Bromus inermis Leyess. ( � )��
v -��N0(Populus spp.) P:�
� 0 

 e��� �Z/)�� 0 >�/� ,B�/> �(')� � !�/�A )'>�� %0� (Walker & Rhodes 1981)� e��� 

 !=�ZB�'->�Z�" � (Kulkarni et al. 1997) � %> )V��(/  !�)� On>�� �)	 �)# -�"�	#

 �
"� e�� >)"%->�Z�" � (Zahra & Loynachan. 2003) ,�> K�? 6>(#. 

 

 

 

 

 

 

 

 

 

OZ? �b Glomus albidum :a . �O}�� � / �A�� �Q � Y�"b .� � / �>>0 Y�"� �' O}

�� 0 �0>0 !#0)&� ��n �� `�}�> Oc . �O}�� � / �A�� ->�� Y�"d .�/[  K>�/0 ��"

Y�"�Swl1 � Swl2�/[ �  K��? �=��= %> �Y�" K>�/0 �0 � T/ K��? ��"�� -��)' %> 

) $�	���i)���)Z	� .( 
 Swl1  

Fig. 1. Glomus albidum: a. old spore without subtending hyphae, b. spore with a 

subtending hyphae constricted in the point of attachment, c. a young spore without 

subtending hyphae, d. spore wall layer, Swl1 and Swl2, spore wall layer one and 

two from Kerman. Sample No. 13 (scale 10µm). 

 

Swl1 
Swl2 

a b 
c 

d 
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A�Glomus diaphanum J.B. Morton & C. Walker, Mycotaxon 21: 433, 1984 

�=��= K�? !�)� ��": 

 -��)' -���> �`���)5 )V��(/ M�N� ,&'  ,H
v �) C(� J/I/CDEF� 8��  ���

�	= !V<= !���. 

 -��)' -���> ���)� x/)# )V��(/ M�N� ���	��� (')�) I �CF(� J/I/CDEF� 

8�� ��� �	= !V<= !��� . 

 6)� ��	B )V��(/ M�N �$�� -���>� ;)��) CI(� GI/E/CDEF� 8��  ���

!�L !=>�)	? d^�b-�� .��� � -�� 	� -���> � 0��� -��n) C(� I/�/CDEC� 8��  ���

,<n >...!=>0%0 �H�A . 

 _=�= )V��(/ M�N�-R	# -���>  ) Z��. ���� �">% �	?) I(� 0�)f
B ����') w(� 

G/w/EC) 8�� -�	�L ���� p��H/ ���b $�� -���>� '-�%� )DE(� GI/w/CDEF� 8��  ���

!�L !=>�)	? d^�. 

 -�#(�)" -���> �!f=�= )V��(/ M�N� �
� $�*Lb�"�	� b�Q	�)N ) GE �Gw �DF(� 

Gw/J/CDEC� 8�� �X�)' 0>%)� ���. 

Y�" �" 0)V
� OZ? �� �=�? K�/0. )�&	� � �
� " ��)' ��	= �� ��)' 

)CGj( b�2b) D�( )���)Z	��=>0 )\A . Y�" �" WZH
� �= � >4# �= )/% 0 � Q� )" 0 

K�? �
� " ��V? . K>�/0Y�" O��? ,�> �/[ ��. �/[  `�> �� � ,�> �UR	���j/i 

)���)Z	�� ,�> ��� ;�0 �/[ �0>0 ,��^l ) j/�(b2/�b) 2(�)Z	� )��0>0 ,��^l  �/[ �

�/[ ;��  ,�> ��V? � ��v �)/45 ��\H=> �>�/0 T/ %> � !/�&� M%�= K>��  

)j/C(bE/Fb) j/F( )���)Z	� ,��^l,�> K�? O	Z&� .�/[ Q/>  %> �/[ �' !�A� !��N 

Y�"!�  !� >�� �
Z? 0�?. ��/���� Y�" Y(� Q�� K)\A �
. �� T/ %> � ,�> ��V? 

,�> K�? O	Z&�. ,�> �0)V
� O}�� � / �  �� `�}�> O�� T/0(= 0 z��>Y�"	n 0  Q

 �%��>��Y�"!�  �
Z?) OZ? 2( . �=�# Q/> $��> )�-���� (Morton 1985) [���n> 

0>0 !=��� 6)� #. �Z/)�� ��	
	�)/� ,�� ,B�/> %> (�)A �*? )V��(/ %> �� Q	B�> �>)� 

,�> K�? 6>(#.�? >�� -� %> @�A Q/> �' !�:�
� M�N R��' �� ��* = ,�> K 

> K0�� ��	�>,�./> 0��� 6>(# ��
�  6>(# �� �5�> 0 @�A Q`>�> ->�Z�" � 

(Oehl et al. 2003, 2005))�  !�  P:�
� %> ��	 � 0 @�A Q/> �mn %> �' 00)# ,��

%��&' �[�}�� d?�5 0 8A>� � O��� Q	� Q/> �[�� K0)W/��(�Q	�  Y�� )�
�"(�  

`�� $��" )� =>)�(K0>0 )*N  �=>.  Q/> )� K�RL �=>%��=>�  (Zhang & Wang 1991) �Y�" 

 � QZ5 0 > @�A Q/>% �=�	� �
/����/ Q	. �=>.�	*?   Q/)�Y�" �=�# Q/> �� �"��� h��)�  

www.SID.ir



Arc
hi

ve
 o

f S
ID

 E~

G. laccatum � G. viscosum  �Paragomus occultum ,�> .�=�# Q/> !f�" �" 

 �>>0�
� " ���&� K%>�=> Blaszkowski 1988, Walker et al. 1995,) 

(Morton 2000, Morton & Redecker 2001, Morton & Walker 1984,.  %> ;>�' �	" 0

�=�# Q/>  �" �/[��\H=>  �� )/45)/45 ��\H=> ��	=  !�N>0��N �UR	��� �/[ � �)H� �� �' !

!� �= (�� 0)/450>�= 0���  .�? K�/0 M�N 0 0)V
� ��v �� �=�# Q/> Q	
u�"� 0 

!B�n  �'G. viscosum�v �� ���0 � �>M)�&� � / T/ %> zH&
�  K�/0!�  0�? 

(Morton 2000, Walker et al. 1995).  

 

 

 

 

 

 

 

 

 

B�Glomus invermaium I.R. Hall [as 'invermaius'], Trans. Br. Mycol. Soc. 68  
(3): 345, 1977 

�=��= K�? !�)� ��"� 

 )V��(/ M�N�`���)5 �-�� .��� � -�� 	� -���> e	n) CJ(� I/�/CDEC� 8��  ���

,<n >...!=>0%0 �H�A . 

 )V��(/ M�N�6)���	B �$�� -���> !<=)� O# ;)��) w(� DF/D/CDEF� 8��  ���

!�L !=>�)	? d^�. 

 

Y�" �=��= 0 0>%� � 0)V
� ��v �� �? K�/0 M�N ��". )\A Y�" 7jbji )���)Z	� 

 � K>�/0,�> �/[ �0 -�. �/[!� !��N  �=) ~/CbC�)Z	� )�� ,��^l ( ��/[!�N>0  

 OZ?2b  Glomus diaphanum :a . �Q�� `�*�# �
. ����� Y�"b . �� O��? Y�" K>�/0

 �/[Swl2, Swl1  � Swl3 K��? �=��= %> �i -��)' -���> %> ) $�	���i)���)Z	� .( 
Fig. 2. Glomus diaphanum: a. spore containing oil globules, b. spore wall including 

three layers, Swl1, Swl2 and Swl3 from Kerman. Sample No. 10  (scale 10µm). 

Swl3 

Swl1 
Swl2 

a 

b 
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K��A Q?� �>) IbD�)Z	� ,��^l )��( ��/[ �� O}�� � / )� !��N  ��v��CFF 

�)Z	�!� >�	5 0>���> �)�� '
�.O}�� � / !� � K��A �� �= ,�> �> `�}�> O��0 I �� CD 

)���)Z	�0>0 !#0)&� `�}�> O�� 0 !�' � 0>0 )\A .  4V
� )\AJbC )���)Z	� -��� � 

,�> ;��X�) OZ?� .( Q	B�> ��`�" (Hall 1977)�=�# Q/> >  �
�/%�	= On>�� %>  )V��(/ %> �

Trifolium repens L. � �����.!�� !�)'��  (Bhattacharjee & Mukerji 1980)  > �=�# Q/>

 %>M�N 8�� ��"  ��f
� %> K�? ��� �
"0)' 6>(#.�	B�> k	v�� P*:  > �' �`�"%>  Q/> 

,�> ��?>0 �=�#.Y�"   0 @�A Q/>��X�>��' ,�> K�? K�/0 , � !/�"��=��= 0 !B�   ��"

 Y�" !�)� 0�� OZ? �� U�V/)�=�� )c> 0 ,�> QZ�� �' �? K�/0 M�N 0 0)V
�Y�" �" 

� �0 >�� >�� ��v �
?�� K���.  Q/> T.�' K%>�=> ���V? � / 0���Y�" � K>�/0 Q�?>0  �>

[�0 �/ !/���
? ��!� T�' @�A Q/> �/��=. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cb Glomus tortuosum N.C. Schenck & G.S. Sm., Mycologia 74 (1): 83, 1982 

�=��=  ��"K�? !�)�: 

)V��(/ M�N Citrus sp. �>-��)' -���� ,B�0 �0��) C~(�  )A�� 0���) CI(� G~/E/CDEC� 

8�� �	= !V<= !��� ���. 

/ M�N )V��(�`���)5 -�� .��� � -�� 	� -���>� e	n) CJ(� I/�/CDEC� 8��  ���

,<n >...!=>0%0 �H�A . 

Y�"OZ? �� M�N 0 0)V
� �? K�/0 . ��  �=K��A �� 0% �>b �)� '�N,�>   �' ��

� / %> +'>)�� !��=�� !��
	� ��")\A �� ��.  �� CF)���)Z	�  �� K�	* . � Y�" K�	?�5 

,�> K�?. O�=�� 2jb��,��^l )���)Z	� 0>0 . -� �= K��A �� O/�� �> ,�>  

Swl1 Swl2 

10µm 

OZ? �- :Glomus invermaium " K>)�" �� Y�

O}�� � /،Swl1  � Swl2�/[  K>�/0 ��" 

!B���   K��? �=��= %>r$�� -���> %> . 
Fig. 3. Glomus invermaium: spore with 

subtending hyphae, Swl1 and Swl2 are the 

layers of spore wall from Fars. Sample 

No. 9. 
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�%>  !f� �)�  �\� )� 0���� ��"Y�"  �&
�!� 0)	#. Y�"  0)#  � ,�> 

)r/���b(7/���)b�/���(  )���)Z	� )\A0>0.  K>�/0Y�"T/  �/[��� � �' ,�>  j/�b2 

,��^l )���)Z	�  0>0. �/ �0 -0�� ��� O	B0 �� K�# �!� )t= �� �/[ �
 ��. ��/���� 

Y�"  O�=�� 0��� O	B0 ��;��H��=,�> . �� O}�� � / Y�"  �tnR� K�? !�)� �=��= 0

�/0)f=) OZ?�(.  �>):> M�N %> >���> @�A Q/>Glycine max (L.) Merr. %>  >�/��� ��\
� 

��  ,�> K��� ,�0 (Schenck & Smith 1982). ��V# $��>)� !Z��' (Koske 1987)� 

 tortuosum G. !Z/[�Z���� @�A _
5 %> �>(/�Z	�  �� K>)�" Ammophila breviligulata 

Fern.� . Uniola paniculata L 0�X�  �	
	�)/� �� !�)��	= `��? 0 8A>� !
? ��" 

K0��,�> . �X� 0 Q	
u�" @�A Q/> ,�> K�? K�/0 +" Q5>U � �
" !
? ��" 

(Sridhar & Beena 2001) .����'  Cabello (2001)�&/ ��\
� %> > @�A Q/>   �> 

Cyndon dactylon (L.) Pers.>0�
 => 0 8A>� Q�)'��	" �� K0�B� M�N 0 � $)/� $�
��� �

 �Q	�=>U� �&' 0 8A>�����/  ,�>.  `>�>->�Z�" �  (Oehl et al. 2003)  -� ��">(V�L 0 >

��/����/ W	 �=>. 	v�� 0 @�A Q/> %> �' !V e��� T
?�,	��>  (Scenck & Smith 1982) 

>>/ �,�> K�? � ��/����Y�" K�? )'| Q?� 0% �� ��V? O}�� � / � ��)' OZ? �� 

,�>�0�*= !�)� O��A ��}^&� Q/> �HB�\� 0�� �=��= 0 !B�  .�=�# %>  Q/> �� ���&� ��"

!� @�A ->��G. convolutum Gerdemann & Trappe  0)� ;�= >.�=�# Q/> 0 (	= Y�" )"  

��  � / %> !��=�� ON>0 0 >(<� �: ,�> K�? �}�� K�	u	5 +" 0 ��"�!B� Y�"  0 �" 

5�'��X�> !K�

Z? � ,^� ���)# >)A  �=> �� /  O�=�� ��" �=�# Q/> �� �)\AK%>�=> jbj/� 

�=>0 )���)Z	� .)f/0 %> ���V� !� @�A Q/> ��"  0% �= �� Q�� �>)\A 0��� �� ->��

0 �' 0)' K�?> Y�" ON>0 0 �=)5 G. tortuosum 0>�= 0���.  

DbScutellospora erythropa (Koske & C. Walker) C. Walker & F.E. Sanders, 

Mycotaxon 27: 181, 1986 
K�? !�)� �=��=� 

)V��(/ M�N ��	B6)� �$�� -���>� p>>0 )�7( � GI/w/CDEF� 8��  ���

!�L !=>�)	? d^�. 

Y�"� ��v �� M�N 0 0)V
 �K��A �� O/���� (�)A �= �� �> � ��m	� OZ? ��

� ,�> K�	&' 2�j*j/�i2)\A )���)Z	� 0>0 . K>�/0 Y�"�/[ �0  +" �� �' ,�> �> 

K�	* . �=>. �/[ �`�> �/[ �> ��v !�\� �� K�

Z?� K��A (�)A �= ��  K)	� �>�' ,�>  

 ��? ��;�0 �/[ �� K�	* .�,�>  )/% O��? ;�0 �/[ �/[ K)	� !<=�= ��",�> . K>�/0 
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 o��<� 0 !B���7bj0>0 ,��^l )���)Z	�  .K>�/0  ��\H=> O��A K>�/0 �� %> !&/� ��"

K�? ��N�� ��V?,�>  .K>�/0 Q/> %> ;>�' )" �>)� 8��
� 0  ,�> K�? ]^&� �/[ �0 �"�' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

50µm 
10 µm 

SW 

mantle 

 OZ?�b Glomus tortuosum :a . �O�=�� � Y�" K>�/0b . %> !��=�� �� K�? K�	?�5 Y�"

� / +"0 ��"   K��? �=��= %> K�	
���-�� .��� � -�� 	� -���> %> . 
Fig. 4. Glomus tortuosum: a. spore wall and mantle, b. spore covered with a mantle 

of interwoven hyphae from Sistan va Baloochestan. Sample No. 14. 

a b 

10 µm 

GW1 
GW2 

GW3 

 SW2 
 

SW1 

GSH 

50µm 

GSH 

a b 

 OZ?jb  Scutellospora erythropa:  a .K>�/0 O	Z&� %> W5 Y�" K>�/0 -���N��  ��"

 �!&/�GW3 �GW2 �GW1K>�/0 �  �!&/� ��"GSH �!&/� )X� �SW2 � SW1 �

�/[ �" K>�/0 ��"Y.�? �=��= %> !&/� )X� �� Y�"  K�7%> $�� -���> . 

Fig. 5. Scutellospora erythropa: a. spore wall structure after the formation of 

germination walls. GW=Germination wall, SW=Spore wall layer, GSH= 

Germination shield, b. spore with germination shield from Fars. Sample No. 7. 
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��Z��)Z	� �� $)��0 0 ��"K>�/0 Q/>   �" OZ? ��/ �/[ T!� K�/0 0�?.  K�=)	#)� 0 � /

��A �� O/���� 0% �= �� � M%�= K>�/0 �OZ? �� =�X��� K  �> � ,�>-� 0�H�> ji*2r 

)���)Z	�!�  �?��.-� 0�H�> � K�	&' 0)# !&/� )X� �2i*��j )���)Z	� ,�> )� � 

!�N>0 !&/� K>�/0 Q/)�(GW3)   ���)# >)A,�>) OZ? j(.> -� %> O*A @�A Q/   W
� �'

Scutellospora  %>  W
�Gigaspora ,�> K�? 6>(# ;�= Q/> ,�� 0�? >��. �� Q	B�> 

 !Z��'�)'>�  (Koske & Walker 1984) �X� %> > @�A Q/>  !
? ��"> �
�/> 0 On>�� %

�=0)' 6>(# �Z/)�� .-� " 0 �"M%�= !�N>0 K>�/0 T/ @�A Q/> Y�;�= ��  ��n>� K>�/0 

 �=0>0 ]	^&� %> R�L �' ��� K>�/0 T/ � ,�> T/ K��? !&/� K>�/0 -��" [���n> �'

K>�/0 K�	* . )f/�Z/ �� �' K�? O	Z&� �� � �0 K��? !&/� ��" �=> (Morton 2000) . 

 

=��$
 

� ���Vv �� 8��
� �tnR� ,� 29-32 0�? �H�>)� ! 	�f=> Q�� . 

 

���E� ������%� : �
f=% ��	�* � ,<n >...�H�A  !=>0%0 �� ������	� � ���� ���	���   ��"

�!"�	# !� 5 ���
v ��j� ��->)� �r�rj؛!�L  !=>�)	? d^�� �%��&' ���	��� (')� 

-�A% �$��p؛��H/  -�	�L ������ � � �) �> ���*')� ���	����(') � =	�  ���! =>V!؛

,�)	� �+� � ,�)	� �%��&' ���	��� ��X�)' 0>%)� � �-�#(�)" �%��&' ���	��� (')� 

$�*L�
�. 

* E-mail: simazangeneh@yahoo.com
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