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K�= G(B�L' �=!;��<  �=!G��H� �� ����'  M�� � �= 'A�?!� /G�  ��=1N' ;��< ����/ ?

��@����&�A '��� G&)� /���	: ,)/ ���: : 

Entrophospora infrequens, Glomus caledonium, G. clarum, G. constrictum,  

G. deserticola, G. eburneum, G. etunicatum, G. geosporum, G. gibbosum,  

G. globiferum, G. intraradices, G. microcarpum, G. mosseae, G. multiforum,  

G. rubiforme, G. sinuosum, Paraglomus occultum, Scutellospora calospora  and  

S.  dipurpurascens. 

 

� >�	F/;��< O G��H� �� �=  �=)PE (D) E1 ( �G. mosseae����,. �& ) N1 %��& RB�S G��+ .

;��< �=! G. eburneum �G. globiferum � S. calospora�,& !B�� �� �� ��& O/7��?+ *�, 

') ���:. 

 

!"�� ����# 	�� :;��< �=!' ����/ ���	+ ��@����&�A ?Glomus �Scutellospora� �/*�, 
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;��< �=!' ����/?H= ��@����&�A ?/��#�� -C!� /+ ,V � G������ *�=�) G�H� �� 

�	
C= ��	+ � WXS .*A �=� 7,
C+ OHY /GC =�!� Z��[ �� ��[ /+ G��?H= *�=�/�-C 

 *��� � ��,  \�]� *A -.�& *��� G&/� G
[�/B�F �G���	��' G^
[�� ����� � 

)_����&�A (') �T� `a' G  �		 )�8S ���' _��#F )/& ��+ � ;��< O�-�� �� .;��< 

� bH  G&/GC �=!� Z��[ /G� �!�8S ,T�	� � cA c8� ��[ )/) �� � ,]C.! (�,& ��!+ � ��

�?.�/�& � ���� d/F,F O��?.� e��& R/d	F ,&�,& �� *A -'��f' � _�ga' d �=!a' �L) � 

;��< �=!? �[ `"�� !' )  ��:)Pfleger & Linderman 1994 .(�/ O;��< �= G[�: �� 

'�,'��+� �F��)Glomeromycota Walker & Schüβler( �& �/'�,'��+ ��� b� -C

)Glomeromycetes Cavalier-Smith( ����h �G
��� -�=F � � �,1U����� ��,< J	�  

Schüβler et al. 2001, Morton & Redecker 2001, Redecker et al. 2000, Walker &) 

Schüβler 2004 .( 

,
H�' /T�g[ O�� W�/
i)� K�= /;��< O �,& �=!���	: )/ *A �=��F `a' �� K�= `

)�� ����
!c�(���  �=!� / *�,+ *��� �GC/  b�� K�= �B�' GC /�� �!  *A *�,+ �GC (

� `�:/ K�= G& `g
' GC) ����/9 ����!`�: (� ���(F �/���� )�= (@ >�� �/G �=!� /� O/���� 

)�= (�	
C=. & ���� O/� ���(F W�]T O/���� @ >�� � �=/G �=! *A �=�,& !i�F �G��+ j �=! ,= 

H=� J	�� -�/��!�����  .� K�= ,=/ O;��< �=���� ! /� b/�T� ����) )spore wall (-�� .

�/O �/' ����)  ����F3 �F D@ /�:�& G
:�� G .,
H�'/@ O/G �=!� /� O/@ ����/ Z?B G

)mucilagenous(G<�� � �!) laminate ( �k�� �)unit (�	
C= .,& ��X� �/ �� K�= �����

G��+ �=!�H� �� �J	� �	h  GScutellospora����� ! /� �	h �F b/:�	F ����)�[�� ) 

)germination wall (:�	F lXS �)) germination shield (�	
C= .G��+ K�= �=!� / J	� O

G���� �� J9 ��)� l�,$� �� /G� �=!+ �?H= ��/B�F -C� �/G
[� �=!�H  )) auxiliary cells( �

:�9���S �� ��)/G& G  ��,  l�T mL� �& � -.�& G& ;��< \�]� /+ G����,<,& � ��! GL&�� 

?H=/
C)' bH  )  �		 )Morton 1995, Błaszkowski et al. 2001 .( *�	 �F3D� �� G��+ / O

;��< �='��� G& )� /�� �� ,��� �� �!� /��: 7��?+ ��	+ G� ���: 

Acaulospora denticulata Sieverd. & S. Toro, Archaeospora trappei (R.N. Ames & 

Linderman) J.B. Morton & D. Redecker, Entrophospora infrequens (I.R. Hall)  

R.N. Ames & R.W. Schneid., Glomus albidum C. Walker & L.H. Rhodes,  

G. caledonium (Nicol. & Gerd.) Trappe & Gerd., G. claroideum N.C. Schenck & 

S.M. Sm., G. clarum Nicol. & N.C. Schenck, G. constrictum Trappe, G. coronatum 

Giovann., G. dominikii Błaszk. [≡ Pacispora scintillans (S.L. Rose & Trappe) 

Sieverd. & Oehl], G.  etunicatum W.N. Becker & Gerd., G. geosporum  

(Nicol. & Gerd.) C. Walker, G. gibbosum Blaszk., G. intraradices N.C. Schenck &  

S.M. Sm., G. macrocarpum Tul. & C. Tul., G. monosporum Gerd. & Trappe,  
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G. mosseae (Nicol. & Gerd.) Gerd. & Trappe, G. multiforum Tadych & Błaszk.,  

G. rubiforme (Gerd. & Trappe) R.T. Almeida & N.C. Schenck, G. sinuosum (Gerd. 

& B. K. Bakshi) R.T. Almeida & N.C. Schenck, G. versiforme (P. Karsten) S.M. 

Berch, Gigaspora decipiens I.R. Hall & L.K. Abbott, Scutellospora calospora 

(Nicol. & Gerd.) C. Walker & F.E. Sanders, and S. dipurpurascens J.B. Morton & 

Koske (Gerdemann & Trape 1974, Walker & Rodes 1981, Schenck & Smith 1982, 

Sadravi et al. 1999, 2000, 2001, Sadravi 2002, 2004,  Talukdar & Germida 1994 and 

Błaszkowski 1993). 
H=� � df� G& ,n��� *���,. -/ O;��< �=B�F � �H� ��:� �� ���& ��' G	��	+ _�ga 

)Al-Karaki et al. 2004, Al-Karaki & Clark 1999(� �/faF O����	: ��n	' G& o)/ 

;��< �=!' ����/'�& �@����&�A ?)�� ��	+ >��?' � B�F ��� ��f' G  *�
C�+ *�
�� �� ��	+ �

�: ��p�� ����� �� ��� . 
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� �,  �*�+,+!� qA �� �X<) �Ha' ���&A ��Ha' ���&A ' ��#	+ �GBX  ���&A����,' � -:��	  GrF

���&/�: �.�	h �� G��?' ,= �� /.��gF ��$ G& GLf� O)GF�&  �=! �c�[ �:� � sB�� ,=�t �& 

� ���F � ���: c�i
��/ G�*A �= �F ,]T oH� �� 4U
��� ) ',
!  �� ��GC �=!
�X9 ��) G& 

�'�A/�,+ `f
	' ��"�/� .%H� G��H� G� � ��p	9 ��A!,� u,(' �� ���: / �	
.,+ ��,< ��= *�

�� ��p�� *�'� �F Jr� � ���: b�[ �F/ �� `k�,' ,/�'� �� _�^i!
��� G��� ���h )  ��,+

����"�!���:  .�,&!������ !K�=  �=!;��<  �=!' ����/ ��@����&�A ?1UU ���F �,+  

�/,F bB� 7�� G& �G��H� ,= ��,H= v�[ � G� )Gerdemann & Nicolson  1963 ( ��
C: 

C��r��� � ��: �����7�� G& `T�k *� ) (Jenkins 1964,
��� /]����: w�. T�g[� W� 

�/
i)K�=   *��� ��,< �� J9 ��=*A �=_��a' �� 9 �)� /	�`�B� `/���
 @ ��b/�+�C�,/O  

)PVLG; Koske & Tessier 1983(������ � +�,!�,+ /� .�/���� �=!K�=  @ � �=/G �=! *A �= �& 

 O
C�:*A �= x��i' �� PVLG + Melzer's reagent) Hall 1984(���	: �)/���:  . 

K�= M�� C��  M�� y,$ z��� ,& �=�& *��O ��HB�);��<  �=!' ����/�� ?��@��E  �@����&�A

�� ,f
C' � ��"����/�,�	��!&,S ),'A / ��)INVAM color chart for spores ((F���: O 

)Morton 1995 .(%H� W��X$� ��A!T�F �& ���: �;��< W�] �=!' ����/ �@����&�A ?

)Schenck & Perez 1990, Błaszkowski & Tadych 1997, Kennedy et al. 1999 (�f'/ GC

;��< � ���	: �=)/���:  .�/G� �=!<�& ������� �� ����H!K�=   W�(L< G& ��=/
��� b) ,
'! 

,&/ � ���: �� Jr� 7�� G&.��� Jr��= /OH )Phillips & Hayman 1970( M�� 'A�?! ���: 
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b'���� � �=!h��< ) *A �= G& _�f
�� �� J9 / _��a' �,L< bPVLG�� !B�L' ���' ��@ ( � G

���	:)/< �	
.,+ ��, . 

 

�*	+,� � %- 

� -.�&/'�HF G�)G��H�  �=!���� ���: G(B�L' !� /GC �=!� ��	& *��& ��`� �=!& � O

/G
[� �!_����&�A � �=! *��� /G
[� �!� -.�& Z��[ �� � /{(& G�)G��H� ��   �=/G
[� �=! 

�H );��<  �=!' ����/?H= �� *��� G  ���: ��=��' ��@����&�A ?/
C)� / O;��< � �& �=/ G�

�/+ O��	
:�� �� . �&K�= G(B�L' �=!������ ! ��: 1N' ;��< ����/ ��@����&�A ? G& o�(
'

F ���h �G
��� G��'�,'��+ G[�: J	� ���h � �,� _��� y,: G& �F��1���	: )/���: : 

 

 _���1E;��<  �=!' ����/�� ��	+ >��?' �@����&�A ?� *�
C�+ *�
� 

Table 1. Arbuscular mycorrhizal fungi of wheat fields in the Golestan Province 

 

Fungi Frequency 

(%) 

Order: Divercisporales C. Walker & Schüβler 

Family: Acaulosporaceae J.B. Morton & Benny 

 

1. Entrophospora infrequens (Hall) Ames & Schneider 5 

Family: Gigasporaceae J.B. Morton & Benny  

2. Scutellospora calospora (Nicol. & Gerd.) C. Walker & F.E. Sanders 5 

3. S. dipurpurascens J.B. Morton & Koske 5 

Order: Glomerales J.B. Morton & Benny  

Family: Glomeraceae Piroz. & Dalpé  

4. Glomus caledonium (Nicol. & Gerd.) Trappe & Gerd 23 

5. G. clarum Nicol. & Schenck 23 

6. G. constrictum Trappe 23 

7. G. deserticola Trappe, Bloss & Menge 9 

8. G. eburneum L.J. Kenn., J.C. Stutz & J.B. Morton 14 

9. G. etunicatum W.N. Becker & Gerd. 55 

10. G. geosporum (Nicol. & Gerd.) C. Walker   5 

11. G. gibbosum Błaszk. 9 

12. G. globiferum Koske & C. Walker 5 

13. G. intraradices N.C. Schenck & S.M. Sm. 4 

14. G. microcarpum Tul. & C. Tul. 4 

15. G. mosseae (Nicol. & Gerd.) Gerd. & Trappe 91 

16. G. multiforum Tadych & Blaszk. 5 

17. G. rubiforme (Gerd. & Trappe) R.T. Almeida & N.C. Schenck 32 
18. G. sinuosum (Gerd. & B.K. Bakshi) R.T. Almeida & N.C. Schenck 45 

Order: Paraglomales C. Walker & Schüßler  

Family: Paraglomaceae J.B. Morton & D. Redecker  

19. Paraglomus occultum (C.Walker) J.B. Morton & D. Redecker 9 
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� GH=/ O;��< �=�,& !' ���. ����/�?)/� �� ��	+ /�� *�
�� O/��� .G��+ >�	F �=!� / O

;��< G��H� �� �=  `<��k �� �=/b ,V ��k �F -]=' �& ��"��� O���h|
' ����& , .& ��� O*A �= 

����,.) ;��< G. mosseae� �� �/,/& O���& ,
� .����,.)� / WXS >��?' �� ;��< O�*�
� �=! 

 *�
���[ � *�,�F��& ?��� �� d/,/-�� ���& O )Sadravi et al. 1999.(�' /G ��) � �& ��	+/ O

�,: �� ;��</� }/&A � s)�?.� e��& �/�f' �� �_�ga' � ,F *�� d/GF�& �& GC �=! �'/G ��) 

�,+ �����/ -�� ��)Al-Karaki et al. 2004.(�' /G ��) ��� �& ���~� ��	+ s<� / e��& ;��< O

�?.�/F�,9 -#C� d��O /&,h)G��� *�� �  �=! *A �=�,+ / -�� ��)Al-Karaki & Clark 1999.( 

T�g[�� W�/
i) ;��< �=! G. mosseae �G. caledonium� G. clarum� 

G. constrictum� etunicatum G.� G. microcarpum� G. rubiforme� G. sinuosum� 

S. dipurpurascens � E. infrequens � ��/T�F *�,���: � ��� 

)Sadravi et al. 1999, 2001, Sadravi 2002, 2004 .(T�F��� �/;��< ,  _�T� z���,& �=

��/ �)(Morton 1995, Błaszkowski et al. 2001G&  y,:� / ,-��: 

 

 

Glomus deserticola Trappe, Bloss & Menge, Mycotaxon 20: 123-127, 1984 

K�= �=!� /�,  ��,]	' ;��< O!,L< G& � )1P6E (N�) ED1 ('�R�S� �,
'�,� 

���< M�� G& �! ?',< )UE5UE�UEU (� �& �/�T� ����) ��@ / G)@/G<�� � Z?B G �! (�	
C= .

�/G���
�� K�= G& `g
' GC �!fF �F ,/< �#�])-�� `�:  ) `�:1 .(@/G<�� G �!� / K�= ����

� �� G / ����� ���� s= GC�{(& �)iY x�f� �s "
.��,. *��� -H� G& � ��: ,F) -B�k � 

��') ���� ) `�:3.( �/� -B�k O/� ����/F G��H� �� G  K�= G& `g
' GC� ��=��' s= *A �

 ��:)Błaszkowski 1990(*�H
[�� � M�� ���(&� �� /� `�: � K�= ����/ �� �*A G& `g
' GC

�H
' W�]T/� ��		  ?/ ;��< O�	
C= .�/ ��	+ >��?' �� ;��< O� �,  � *�+,+ G'�k! ��{k 

-:��. 

�/� �� ;��< O/ �z�,+ *���� �W�\ ��� ��	+,]��?/9 �G#	9 �l@�� �?#� `]�. ���

Partenium argentatum Gray, P. incanum H.B.K., Simmondsia chinensis (Link) Schneid. 
������!?H= � /
C)� �& *A /+ G�� �� J9 *�=��'/G ��)K�=  �=!*A  � G&/ M	=��& G�

�,���? �!) ��� ! (-�  �� z�,+ *���� � �=!����+ )��F �& ��,H= G  �� `��`�  � �=

_����&�A � -.�& �� �=/ G�*A �=,'A �� ����& / � *�
C�B ����*�
� �=!� *�,�F *�
���[  

 ��: 7��?+-�� )Sadravi et al. 2000 Trappe et al. 1984, Błaszkowski 1990,.( 
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Glomus eburneum L.J. Kenn., J.C. Stutz & J.B. Morton, Mycologia 91: 1083-

1093, 1999  

K�=  �= ��,]	'�, !,L< G& � 6U �F NU' �& �,
'�,�) M�,H  ��� �F M�� 

)UE1UEUEU(� �& �/�� ����@ / �G/@ b/���[ l�]: v��� G)BA ���' � v�[ W��\ G  ) *A G& 

#Ch��� B� ����),�� !?pF �� /9 �*�: G�^�+�)H� ��=��' *A *�:��� � )  � ��:/@ b/ G

G<�� �!iY �s �	
C= �,F . }��F K�= G����/c�a' �	& b�� �[�� ),F /@ G<�� O/G<�� G �! �

-�� ��: ���C'. �/G& `g
' GCK�=  �= G���
�� �!H  �F )< �])���� � `�: ! �� *�H= @/ G

�/� �� K�= ����/-�� ��[ ���� )`�: �=! 4 � D .(�/ ��	+ >��?' �� G  ;��< O�
���! 

�� *�
�,�: %&��F �� ��&A��Ha') �-:�� ��{k ��&A�,& !' ���. ����/�?)/ �/*�,�� /-�� �. 

�/B�� ;��< O�� �� ��& O/�� WXS ,]��?� /-B� �=!�A /,'A z�?"F � ���?/������ ��! � 

T�F�����+ -� �� � -�� ��: �)� �& /?H= W�\ G�/
C)� ���@��E  ��,<,& �@����&�A

-�� ��,  .�/G��+ O� -=�#: /��!;��< G& G. spurcum Pfeiff., Walker & Bloss emend. 

Kenn., Stutz & MortonB� ���� )� *��& ���� �& *A �� / GC�9 �ji�'/ ��� �*��& � 

9�^�+�)@ *��� ��� � / ���
'� � _�� G/"
.�)@ /G<�� G �!� �� /i�F `&�< GC�-�� j 

)Kennedy et al. 1999.( 

 

Glomus geosporum (Nicol. & Gerd.) C. Walker, Mycotaxon 15: 49-61, 1982 

K�= �,  ��,]	' �=! ,L< G& �)1P4E( 1D6 )E11U ('�R�S� �,
'�,����< M�� G&  �! 

p����)) UE1UUE�UEU(� �& �/ ����G�@ /G ]@/_�� G :� v��� �l�]: ?pF/�����: G ���[) �

@/��� G :G<�� �!"�� � )� @/��� G :�v��� ���< �F ��� M�� G& �!p���� )@�H(' G   "@ G&/ G

G<�� �!#Ch � `�: G& K�= G���� `a' �� � ��/Y,� �	& b)*A c�a'  �C' �� ��,  ��

-��[ �	
C= .�/���� �K�= G& `g
' GC! *�H= ��@ / G)G<�� � l�]: �! (�/ �-�� K�= ����

B�)� /@ O/G �T�g[ ��= "@/G<�� G �!H  G�T�. G& �) ���
'� *A �� /� Jr� � G
.�/,t GC/ �

l�L(�� � 89/' ,) �H�/� .� *�H
[�� � M��/� -B�k � K�= ����/ W�]T �� *A G& `g
' GC

�H
'/� ��		  ?/�	
C= ;��< O .�/*�
�,�: G'�k ��	+ >��?' �� ;��< O ��)  ��{k ��&A

-:��. 

� /��& � >��?' �� ;��< O �=!,'A � �	�F���� /� �� ��/,]��?Avena sp., Lolium sp., 

Trifolium sp., Prunus sp. � Malus sp.������ !�  ����+ -�  ��)"�,. G��+ �& ) � W�\ �

Fragaria sp.V�F � -�� ��: ,)Gerdemann & Trappe 1974.( �/	^H= ;��< O�?H= O/ -C

�/*�
�� �� WXS G� �=! *�
���[ � *�,�F )Sadravi et al. 2000(� �� W�# ,' �/ *�,

)(Zangeneh et al. 2005+ ��,'A c,S �� v�
C. ��/� �� �����  )Molina et al. 1978 ( �

��� �=!�
C�B �� �,=  -�� ���& *)Blaszkowski 1993 .(��X� G& �	= � *�
C�"�� �� 
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)Walker 1982(� �/B�
� �)Puppi & Riess 1982(h ��O )Mei-Qing & You-Shan 1991 ( �

����/ �	�)Johnson  1977 (��-�� ��: 7��?+ ?. 

 

Glomus gibbosum  Błaszk., Mycologia 89: 339-345, 1997 

K�=  �= ��,]	'�, !& � ,L< G)1U4E( PP )E63 ('�& �,
'�,�) � �& �M��/ �	9 ����@/ G

)@/_�� G :?pF � Z?B �v��� �l�]:/@ �����: ��� � G/��� G : �� G  v��� � l�]:

_��a'PVLG ' ��� K�= mL� �� ) ���: @/��� G :G<�� � l�]: �! -'�iY G& �G�  �F�	9 

'�@ �,
'�,�/G �=! ���h � �	9 :@ ��/�]: G#Ch s= G& v��� �l��� ��� (�	
C= 

)`�: �=! 6 � � .(�/G���
�� GC �!� �& `�: /���� �!�H= �&  G� *@/� _�� G/-�� K�= ���� .

�/ ��	+ >��?' �� ;��< O�
���!��Ha'  �� *�
�,�: %&��F �� ��&A) -:�� ��{k ��&A. 

�/@ *�: ��� G& ���:� *A ��� G  ;��< O/_��a' �� ��� G PVLG�  ����� K�= mL� �

�� ��/G��+ , �=*A ! & K�= �&) � *�H
[�� � M��/ �����	9@ /i�F `&�< G� �� � -�� j

�/,]��?Ammophila arenaria (L.) Link, Helichrysum arenarium (L.) Moench., 

Hieracium umbellatum L., and Petasites spurius (Retz.) Rchb. ������ *�
C�B ��! 

�� � ��:����+ -�  )� �& /�,� M	=��& � ��+��� G���? �!��F �' `����/� ?���@��E 

 -�� ���� �@����&�A)Błaszkowski  1997.(� / ;��< O	^H=�?H= O/� -C/ �� WXS G�

�*�
� �=! *�
���[ � *�,�F )Sadravi et al.  2000 (��� � �=!�� �/�� `k�� �� ��/�! 

�'/G��,
 )Błaszkowski  et al. 2001 (-�� ���&. 

 

Glomus globiferum Koske & C. Walker, Mycotaxon  26: 133-142, 1986 

K�=  �,  ��,]	' �=!,L< G& �36UE1�U' ����< ��� M�� G& �,
'�,� �!O:��  

)UE1UUE1UEU(� �& ��: G$�k� /@ b/,9 G/�/� �� `��
' ��/GC �=!9 s= �� �^���  ��

{(&)���� x�f� !�	
C= ��	&  .�� � *��� ��!� /,9 O/�/c�#k �� �=! )vesicles (�,+!� / ��

')  ���:) `�:P .(�/� �� K�= ����/,9 ,/�/ �� ��G�@ / G)@/_�� G :/@ b/ M�� G& �k�� G

���< ��� �!iY O:�� ��s @/��� G :G<�� �!���< M�� G& �  �!p���� )@ � /��� G : � v���

&) M�� (��F�-�� ��: ` .�/& GC��/G���
�� b �!,fF �F /< �#�]) ��� �F ��� M�� G& �`�: 

-�� `g
' K�= G& ?',< .�/�,& -:�� ��{k *�+,+ G'�k ��	+ >��?' �� G  ;��< O! 

'����.��� /*�,�� /-�� �. 

� ���/� �� G  ;��< O/ ,]��?��HF�A G��+ �?/,'A �� �/������ ��!���:� ���:  

c�#k G& �=!�,+ !,9 �� G  /�/����: ���� *A  �HF G�� G  ���� ���/�� �� *A ?/G��+ , �=!� / O

-�� J	� )Koske & Walker 1986a .( �/ O ;��<� �& / G�Uniola paniculata L.-�  ��  
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`�:  !�=1 � 3E Glomus deserticola :1E K�= )��& =3N'�,��' ,
( �3E K�= G& `g
' GC/� ����/� )+�'A,& 

)��& =36,
'�,��' ( �4 � DE Glomus eburneum  :4E K�= )��& =3P,
'�,��' ( �DE ����/� G/@ �� *�H
[�� 

 K�= )��& =16,
'�,��' (� 6 � �E Glomus gibbosum :6E K�= )��& =15,
'�,��' ( ��E G/@ �	9 *�H
[�� 

 K�= ����/�)��& =16�' ,
'�,�.( 

Figs 1 and 2. Glomus deserticola: 1. Spore (bar=29 µm), 2. Hyphal wall (HW) projection (bar=25 µm), 

Figs 3 and 4. Glomus eburneum: 3. Spore (bar=27 µm), 4) Two-layered spore wall structure  

(bar=15 µm), Figs 5 and 6. Glomus gibbosum: 5. Spore (bar=18 µm), 6. Five layered spore wall structure 

(bar=15 µm). 
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����+)?H= /
C) ��,  ��,<,& )Sylvia & Burks 1988 (� �� �/+ ,]��?��� *�=�/� �� ��

O: �=!�k�� )�� /�!
B�& �� *�
C�B �� b�?  -�� ��: 7��?+)Blaszkowski 1990.( 

 

 Glomus intraradices N.C. Schenck & S.M. Sm., Mycologia 74: 77-92, 1982 

K�= �=!� /c�(��� v�� �� ;��< O �=! /� b/��: ���� �	& �<�. GC G
�� �� � ��� �=! 

d:�F  43 �F)/ ��, !�  ,L< G&13UE�D' ����<  M�� G& R�S� � ,
'�,� �!) UE1UUE3UEU (

�	
C=. �/ ����*A �=  G� ��@/G ]@/_�� G :  Z?B � l�]: �v���F��T M�� G& �?�' l,(' �� G) 

)UE3UE4UEU (' ��) A/?pF � �/K�= �� � -�� ����: G �=!G�B W��T G& �B�&  �!�� ! mL� 

� K�=/' ��) ��:. @/��� G :@ �-�� v��� � l�]:/��� G :G<�� �!"�� � )-��  .K�= �� �=! 

G<�� G
C�: �=!� /@ O/G ���A G&) �� /��/' ��� ,") ���:[ ��F� `-�� ��: .�/ `g
' GC

G���
�� K�= G& �!� � `�: /@ *�H= *A ����/G �=!� /-:�� �� K�= ���� .�/ >��?' �� ;��< O

�� � *�+,+ G'�k ��	+) -:�� ��{k ��&A. 

���,=�t -=�#: sS,!K�=  �=!� / ;��< O)�M�� ,n� �� G
�� � `�: �!*��& (�  

{(& �&)� /G��+ �� ," �=! *A ��/ ;��< O� ��*�H
[�� ,n@ G� /G �/ *�: ��� �K�= ����

G<�� �=!@ /� ��� G ��w�
�)-�� �,. G& ,ga	' K�=  )Stürmer & Morton 1997.( 

� /?H= ;��< O/� -C/"�,. G��+ �W�# ,' G�)'� ����& ��	)&�B �W�\ ��"�,. W�F ��) �

�=/� ���'� R�	)�9�9 �/��  ���/+ � ��	+ �l@��G.��� *�=� �!F � �,&W@�f,'A �� / ���& ��

����+ -�  �� � -��)�� !� /=�& G��V�F � ,f
C' z�,+ ���,+ ,/-�� �� 

)Schenck & Smith 1982, Medina et al. 1988.(  ���8' ;��<	^H=� O 

?H=/-C �/*�
�� �� WXS G�  �=!*�
���[ � *�,�F  )Sadravi et al. 2000(  � 

h�O Mei-Qing & You-Shan 1991)(�[�� G^
 �=!�' `k�� /� �� G��,
/B�
�� 

)Matosevic et al. 1997 (-�� ���&. 

�'/G ��)� /� �& ��	+ G�/��F e��& ;��< O� `/�F�,9 b��� O/*A �� � 

)Fester et al. 2002 (�?.� �/�� � ,]C. c8� d!+ }��F ��,+ ��/�� -�� 

)Mohammad et al. 2005.( 

 
Glomus multiforum Tadych & Błaszk., Mycologia 89: 339-345, 1997 

K�= �,  ��,]	' �=!,L< G& �1DUE5U' ���� �,
'�,� )UE5UEUEU (���< �F �!p���� ) 

)UE1UUE�UEU (� �& �M��/ ����G�@ /G ]@/_�� G :?pF �Z?B �v��� �l�]:/ �� G  ��: G

��k x��i'!F��T M�� G& �?�' l,(' ) M�,H  )UE3UE3UEU (�'A��  .@/ G��� : �l�]:

iY�s @ �� ,F/+�'A,& �& � `#< G) �=)/,]k G  � �=!@ �� ����' /' ,9 �� ��� G) �		  .@/ G
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��� :"��)G<�� � �!�,]k }��F G   �=!�,+ !:�9 ���: �� ���[  �	
C=) `�:5 .(�/ GC

G���
�� K�= G& `g
' �!< �F �])-�� `�:  .�/�� G'�k >��?' �� ;��< O) :�� ��{k ��&A-. 

�/�,]k �& G  ;��< O �=!�� !K�= mL�  �=/&�[ G& d)�� �� /G��+ , �=! *A `&�< 

i�F�?H= �*�
C�B >��?' �� �-�� j/� -C/ G�Plantago major L. � Poa trivialis L. � ��& 

����+ -�  ��)� �& /' �z�,+ *���� G�����/�?!� ���@��E � �@����&�A/ �,  ��p

)Blaszkowski & Tadych 1997 .(�/*�
�� �� ;��< O �=!� *�
���[ � *�,�F �?H= ?/ -C

�/ -�� ���& WXS G�)Sadravi et al. 2000.( 

 

Paraglomus occultum (C. Walker) J.B. Morton & D. Redecker, Mycologia 93: 

181-195, 2001 

K�=  �,  ��,]	' �=! ,L< G& �11UEDU' �& R�S� �,
'�,�) � �& �M��/@ G� ����/ G

)@/_�� G :?pF � Z?B/@ ���: G/��� G :@ ��k�� � v���/��� G :�k�� � v���(� 

� �&/GC �!,t /G���
�� � � �!�	
C= `�:  .�/-:�� ��{k *�+,+ G'�k >��?' �� ;��< O. 

�/K�= �& G  �;��< O �=!�,  !& �bh�  �`�: ) @ G� *�H
[�� � M��/� G/ �����

&�<i�F `�� �& �-�� j/+ G������ *�=�)��� �  �=!,'A � �	�= �*�
C�"�� �� �,= / ��

)Walker 1982, Morton & Redecker 2001(� ��,'A �� R/ ��)Miller et al. 1985 ( �

' *�
[���k�� �� ��� *�:�  ,gH< G)Zangeneh et al. 2003(?H= �/-�� ���& -C. 

 

Scutellospora calospora (Nicol. & Gerd.) C. Walker & F.E. Sanders, Mycotaxon 

27: 219-235, 1986  

K�= siF ��,]	' �= S,') �`�: 34UE 1PUx  3UUE1DU' � ��� M�� G& �,
'�,�

 O:��)UEDUEUEU(�H
' ��� �/ ?#� G& `)UE3UEUE6 (���< ��� �F �!O:��  

)UE�UE1UEU(� �& �/@ �� ����/ G)@/_�� G :: �v���@ �l�]/��� G :"��)G<�� �  �! (� �� �/ ����

:�	F )]�/ �& _�� ������@ /� �v��� � l�]: G/@ �� �& ��� ����/iY G�s @ �� ,F/G �=!� / ����

@ �� ,= �_��/� G/� O/��k x��i' �� ����!' M�� �?�' l,(' ) +�B� ��,)@ /_�� G 

F��T M�� G&) M�,H  )UE3UE3UEU (@ �/ G& ��� GF��T ?',< M��) 

)UEDUE�UEU (' ��) A/�	[�	
C=  .��!� /:�	F ����):�	F lXS ���� )& �l�]: ��{) 

���� ���� `�: .�� K�=! / b/9 G
[����! -�� ��: ���� `�: )`�: �=! N � 1U.( 
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 `���:PE K���= Glomus globiferumc���#k ���&   ���=)V) ( ����&PP ,��
'�,��'( �5E K���= Glomus multiforum  

)��& =3P,
'�,��' ( �N � 1UE Scutellospora calospora :NE  )�:�	F lXS �& K�= )GS) ( ���& =DN ,�
'�,��' ( �

1UE K�= ����/� *�H
[�� )SW (����/� �  ):�	F !�=)GW) (��& =16,
'�,��' .( 

Fig. 7. Spore of Glomus globiferum with vesicles (V) (bar=77 µm), 8. Spore of Glomus multiforum 

(bar=27 µm), Figs 9-10: Scutellospora calospora: 9. Spore with germination shield (GS) (bar=49 µm), 

10. Spore wall (SW) and germination walls (GW1 and 2) structure (bar=9 µm ). 

 

� l�,$� ��/G� �=!?H= ��	+ /� -C/ �;��< O/G
[� �=!�H  )�	
:�� ���� *A  .�/ O

� �,  >��?' �� G  ;��<!�,& �-:�� ��{k !' �� ���.��/�� *�,/-�� �. 

�/#: K�= ������ � M�� �`�: ,n� �� G  ;��< O� ;��< G& G S. dipurpurascens J.B. 

Morton & Koske -��  �� *�H
[�� �& *A ��@ /� G/:�	F ����)_�� = G  �^�b ��  

@/G �=!*A |F �?�' l,(' �� ��H� M�� ,) ��	=�i�F `&�< �� -�� j  ��  
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(Nicolson & Gerdemann 1968, Puppi & Riess 1982, Koske & Walker 1986b, 

Gemma & Koske 1997, Gerdemann & Trappe 1974, Dalpé 1989, Trufeum et al. 

1989, Vestberg 1995, Hall & Abbott 1984, Singh & Adholeya 2002). 
http://webspirs5.rose-net.co.ir:8595/webspirs/doLS.ws?ss=Reena-Singh+in+AU  
  

.���� 
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' �C)��: G(��,' . 
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For identification of arbuscular mycorrhizal fungi (AMF), in the late springs 

of 2004 and 2005, wheat fields in the Golestan Province (northeast of  Iran near the 

Caspian sea) surveyed and root cores sampled. After extraction of AMF spores and 

staining roots, 19 AMF identified as follow: Entrophospora infrequens, Glomus 

caledonium, G. clarum, G. constrictum, G. deserticola, G. eburneum,  

G. etunicatum, G. geosporum, G. gibbosum, G. globiferum, G. intraradices,  

G. microcarpum, G. mosseae, G. multifoum, G. rubiforme, G. sinuosum, 

Paraglomus occultum, Scutellospora calospora and S. dipurpurascens. Species 

richness per sample was (1-) 4 (-7) and G. mosseae with 91% frequency was 

domain. G. eburneum, G. globiferum and  S.  calospora, are reported for the first 

time from Iran. 

Key words: Arbuscular mycorrhizal fungi, Wheat, Glomus, Scutellospora, Iran 

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

(pages: ������� ). 
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