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��=2�  

  
�7 8%	� 8� �9�&��: ;��< =��  �& �>������7 ?	����� ��&  #?�9�@�

�� $9�� �+A�9 B��C� ��D� !�  8�  �� >�� E�F  ���� E�A< � G@�"� ��&
 H	 �	����� � ����$I H	����� �$9�
;��< �& ��  ��&
�� $���  +JI $9� 

$��� $�K� ����� ���L� MN��� ��� O	������ .H	 8� 89��9 � Q( ��R��  ��
��
 8C��D� 
��� ��&��: �K��?	� � ��S� � 8%	�)@T � �U�� � �I �V$�:G  ��&

��& (W�U � ���� ��� ��& ��<�� ��X	���Y7 �
?	 ��&  V�9� E� ��?��� � Z<
 [�� �� �K��?	� � #��:PCR 89���7 8@\���
 �  ��]\ ��� �;��< �& �

+,�: ��< ����� 
��� ?	����� .B� 8@\�� �
 PCR  ��&�:��^7 �
 �_�6�U;��< �&�?	����� � )LSU-Glom1 and SSU-Glom1 (  � Q( �

 �� ��	?97 Z]&Alu1�  V�
 8@\�� �
PCR  ����T ��&�:��^7 �;��< �& 
)ITS5  �ITS4 ($� #
�K�� . V�
 8@\�� `>�6F�PCR  �89��9 �&

89���& ��@� � ����  ���� Z	?97 �� +Aa� ��&Taq1 $9$� Z]& . 8�	�b� ��
 ��&�c�RFLP 89��9 Z]& ��& ���  � #$�#$�	��9 ���	  �	�& ��c� �& �

Q�I 
�I� �����  ��&Glomus  �Acaulospora 89��9 �K��?	� �
  d"%� �&
$�  . Q�IGlomus 5��^  Q�I H	� ) � !��90 $_�
 (89�: � ��&Glomus  

mosseae )50(% �G. intraradices، G. versiforme� G. sinuosum�  

G. fulvum� G. constrictum  �Glomus sp $9$� #$&�%� ���L� Q�I �
 .
89�: g��  H	��%�� W�U �
 � $� #$&�%� V$�: #��: �
 � 
?	 ��& . ��%9 h	��9

 89�: 8� 

G. mosseae  MN��� �
 ��� =	�� 8� ���:��� H	� >�� ��

 L� � #
�� ��%� G@�"���$9�   �@���  `�%	���7 V�X9 � Q(8� ���T 
�� 

O	������ �
 	H MN��� 8�_�  
��.   
  

2>�� ���$1 ���: ����� !�  �������� �	����� ��>������7 ?	�����  
                                     Internal transcribed Spacer (ITS) � Nested PCR 
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@��A� 

;<� �� %=� >�? 9	��  @,=2� A�+B

 CD�"� 	E F��!� 	�GH � �E�H �#E IG� 	E 9�	��2J

 7�� K+��8 ��L 	E �#E M0�N�(Giri et al. 

2003; Al-Karaki. 2006)  /="�� /H /&�B �H �

/
# � O2? /PG"� 	E ��+�� 7�� �!� QR�� O2?� 

>�? 9��L 	�2J CD�"� �� %�S�H !)	E  	�� 9�3

%� !"��H.  ��9	�TU 9	��  %6�	� ��8 +H >�?

%� ���8 �E�V��� WH�R XU Y3�J /H ���B  E�1��

��� %?+H Z��B 7��
��  >!#� 7(�[: �%
� 9�3

9	�1"3�# ���8 /�\]B 9�3 �9�  7VJ � !�	 Y3�J

E�
# �	��� ��^'� (Bahmani and Bahmani. 

2005) .  

/H  @�+T� �� A���J � >�? 9	�� Y3�J 	�`"�

K�	 ���8 9�	 +H �U X+N�  WaR �� 9E![�� 9�3

�%6�	� ��3�8 b,)� ,)�/:�*� � >�? b  �E+J

b,)� �!""J >�? 9�3 7�� �!� F�1#� � E�<"2�، 

/"��3 � �E�H !�U	�J�# ��� K�	 A�� �E�H +H  c6�H �3

K�	 ��a#!H ��!"
2#�E �B �!�  9�+H 9+B+T�� 9�3

!"��H W=2� A�� WL .K�	 A�� �� %=�  	E /J �3

7�� /�:+8 	�+R �E�V��� E	�� +?� ��� !"d،  �E�V���

�� ;�#�8	��+=� e	�R +`# 7���
3 9�3  � �3

9+�J�H B �H /0H�P� 	E �37�� >�? 	E 9	�� Y" .

 ���	�=�)e	�R -/2�	(،  ��8 � e	�R AH %����
3

%� ���	�=� /J !��H f��	 �	S�=��H	U  g�# A�+B

7
(��� %����
3 ;�#�8	��+=� AH ��U  9�3

 � O�h�(�J� 7
3� /J 7�� ��3�8 � 9�J�?

E	�E %#���+: 9E�^�R� . A��e	�R �3  i�a�+PB5  �B36 

7��� !)	E E�B � >�? �9  �B55 7��� !)	E  �E�B

;�#�8	��+=�  9�	��2J %*�	� 	E �	 >�? 9�3

%� W���  !#��)Olsson et al. 1999( .  

 YP# /"�� 	E 9E��� @�[(�G�e	�R �39 

 9	�� j+��� /06 ��8 7`:�'� 	E 9��	�=�

 /GH�	 /J �!�E+8 kN2� � 7�� �!� F�1#�

 g�# A�� %����
3e	�R �3،  Y���:� /1�# 	E iS�
[�

 %��\- E��� X\& 	E(Al-Karaki and Clark. 

1998)�  9��"���: l�+* Y���:�(El-Desouky 

and Atawia. 1998)  WH�R  XU ���!#�	 Y���:� �

%� ��8 Z��B �E�V���  !��H(Jahromi et al. 

2008; Graham et al. 1987; Tavasolee et. 

al. 2011) . 

��� 	E WaR 9�3 e	�R %����"� 9�+H  9�3

 �E�V��� �3	�m�� 9h�(�:	�� K�	 �� �<"B 9��	�=�

%�  !�(Kariman et al. 2005; Aliagharzad. 

2000) ./2�	 ��	E 9�3	��?�� ��3	�m�� X�- 	E  9�

e	�R  �E��#�? !L 	E %����"� ZP: 7(�L A�+�<H 	E �3

%� A=
� �	  7?��(Merryweather and Fitter. 

1998).  A�!"d /��\8 ��� !"d 	E �A��+H ��,6

e	�R �� g�#  /��	 /J !#!� %����"� ���	�=� 9�3

�U n#	 WH�R ���"6 o3 /H �3  �<"B �� � �E�a# 9��U

n#	 �� �E�V��� �H  %0? @	�) /H E	�!#���� 9�3

%� n#	 M[*  !#!�.(Morton and Redecker. 

2001) K�	 /J 9+p�E 7�E�!'�  9�3

h�(�:	��A�� !#	�E %=� 	�m�� iS�
[� /J 7��  9�3

Q
&  %6�	� A�� �� �!� 9	�U/����	�� �!� !#�  	E �

!"��# %����"� WH�R /1�# . �� %����"� 9�+H �\(

 E�![B %#�!08 /0B 72J �H �!�H� 7�� F�S 	�m�� C�+D

 %����"� qm� � �E�
# !(�B ;(�� 	�m�� 9E���

E+�\� @	�) . @,=2� A�� /H /&�B �H A��+H�"H

 %(�=(�� kN2B � %����"� 9�+H ���+��e	�R �3 9

K�	 �� ��	�=� (�� 9�3 K�	 ���"6 /H %(�=

K�	 9�+H %0
=B  �E�V��� O�h�(�:	�� 9�3

%� E��. 

K�	 7:+2� �H +?� ��� !"d 	E %(�=(�� 9�3 �

%)�^�?� +r=B ��=��� /2P# /<B  9�3RFLP  �

%(��B  e	�R g�# A�� F�#h �� %)�? @�[GR %H��

/H 7�� �!�U E�&� . 9�p(� O�RFLP  �� q�

7aT %� �!� %(��B �H /���P� 9�+H !#��B  �!�!& 9�3
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%(��B /H ��# ��!H  E�	 	�=H E!1� %H��(Redecker 

et al. 2003) . �H /��\8 ��� !"d 	E A��+H ��,6

�� �E�V��� %)�^�?� +8��-U 7V& O� )LSU-

Glom1 � SSU-Glom1 ( 7V& �H lJ+B 	E

 9�3+8��-U %d	�R %��
6ITS4/ITS5 �E�V��� �H � 

K�	 �� PCR /#��U 9� � g�# A�� %����"� ��=��

e	�R �3  E�&�H�U!� 7�� (Renker et al. 2003) .

�h �� �# i�+?� ��+�"�� � %���	!"J��� 9�3  9�3

�U /H ��3 �h ���"6  /��1B 9�+H �A��p��& +p#�2# 9�3

���J�B +�<H W0'B �  �E�V��� O�E�# ZH��	 �H 9�3

 7�� �!�)Raab, 2007 .(��=0� +H ��,6  9�3

DNA��=0� � A B�+� Wr� +p�E 9�3  ��0'� 9�3

�3	�m�� )EPAG-SDS D( X+d 9�3!�� �

)PLFA ,FALN(;������� 9�3�p(� �  A"t
3 � �3

K�	 %�#U Wr� 9h�(�+� 9�3  � 7"��	�0: 9E�H

/PaD � %����"� 9�+H �# ���S� O"=B  A�� 9!"H

e	�R �3 /�:+8 	�+R %�	+H E	�� %0? 	�GH ��� �!#� 

�!2# �E�V��� Q�� !#� .%�#U �� 9E�H  	E 7"��	�0: 9�3

/H @�PP'B %u[H 9�3+p#�2# ���"6  %" B�+�

7�� �!� �E�V��� .%�#U 9E�H  �H +v�"�� 9�3

A B�+�  �� � %d	�R /#�8 %����"� 9�+H %d	�R 9�3

 e	�R 	�uL kN2B 9�+H H	U ��	�=� 	E 	S�=��

/�:	 	�=H >�? � ��8 /2�	  !#�)Krishna. 2005.(  

 	E %(�=(�� CP'B A(�� ���"6 /H +*�L CP'B

 %����"� ��	e	�R �3 Y"B 7'B Z��+� 	E ��	�=� 9

K�	 �� �E�V��� �H 	�2J 	E 9	��  � %(�=(�� 9�3

/��� %:+[�  9�+H %=2? Y"B /H W
'�� 9�3

�E�V��� �� �U �3 /H ���"6 E�J O�h�(�H 	E Z��+� 

Y"B 9�3 	��9 F�1#� !�E+8.   

  

B�� � ���� ��  

���� ��� �� ��� !" ��# $%��� ����� ���  

��� 	E  ��� E�E+? � 72<a�	� 9�31388�  E�![B

183 F!"8 ��3�8 +V����	 >�? � /2�	 �� /#�
# �

M06 � �&  WaR �� 	�J\� g	��� 	E E�&�� �+3 9�3

A�+� ��H� x0B ��H� %2L� yS�� � O
0�) /
0�

�+B(� +��	�? � ;td   Y"B 7'B M0�N� CD�"� 	E

����� 9	�� ��1��H	zU � ;R �E�� �9�J+� 9�3  %R+�

 ���� �HEC  AH8  �B12 Q
& !� 9	�U .

/#�
#  C
6 �� 9	�E+H5  �B30 %�#��  F�1#� >�? 9+��

/#�
# qm� �  /6	�� O� M0�N� 9�3) >�? 9��L

/D�H+� ��8 /2�	 � ( lJ+� /#�
# � {�0N� ;3 �H

!� /<B . /#�
# O� {�0N� A�� ��2  %�+8�0J

 ��	E � �!� X�N�#�W��: ��(U 9�3%��"  /H

 Z��+� 	E � �!� �E�E ��P�#� ��p2����U20 -  /&	E

!#!� 9	�!<p# %(�=(�� @�2����U 7<& j��0� . 

&� '�!()&� ��*  

 /#�
# /� >�? /#�
# +3 ��200  � X�N�#� %�+8

K�	 �� �E�V��� �H  9�3Gerdemann and 

Nicolson (1963)  �Jenkis (1964)  	�m��

e	�R �3!#!� 9����!& 	S�=��H	U ���	�=� 9 . +3

 /#�
#200  +2H O� 	E >�? %�+82  	�!P� �H 9+�(

/2� /0� /0��H �XU %:�J  @	�) /H 9�

!�U	E ���#�m��� . �B !� �E�E ���&� /#�T !"d 9�+H

!""J X��	 Ap"� @�	z . 9+� �� %�S�H Q��� qm�

O(� �!� lB+�  9�325 �80  �400 Y�1  �E�E 	�a6

!� .!�E+8 	�+=B /aB+� /� /0L+� A�� . � 	�m�� E�![B

}	�J	�m��  +(�J�"H +�� 	E i�
P��� E�&�� 9�3  

)X 30 (!#!�E+8 K	�
�.  ���"6 /H }	�J	�m�� +3

!� /�:+8 +`# 	E 	�m�� O� .  

 +�,�-����� ���&��#.��/ �� 0���1�� �

�2 3��4 	 �5�1&�"�2 ��� �  ��  $%��� ���

 ��� ��#  �6-�7�  

 9�3	�m�� �� %
~�E 9�3!�,�� /<B 9�+H

/6	��  ��0'� �� �+GR �E FS O� /��8 �E 	E �9�

	�0�PVLG-  /H qm� � !� /���\8 %:�J /0)�: �H

                                                                     
1. U.S. Mesh (ASTM) No. 25, 80 and 400 or  

0.710, 0.180 and 0.037 mm 
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!#!�E+8 WP�"� @�+GR A�� /H �3	�m�� ���� O
J .

 E�!L �� q�5  Z'� A�� 	E �3	�m�� /J /PRE

 �E�E 	�+R W�S O� �+GR +3 9�	 +H !#!� 7arB

!� . @!� /H �3!�,��3-2  %(�
[� 9��E 	E ��	

 �B !#!� 9	�!<p# ��p2����U �� �� %P:� IG� 9�	

aLX� !#�� 7arB %H�? /H �3	�m�� � �	�? ��3 9�3 .

W�S �� %=� 	�E �@!� A�� �� ![H  !� /�:+8 >S �3

 	�2: %��	U /H E�!� O
J /H +p�E W�S 9�	 +H �

/�S � !#�� /��=� �3	�m�� �B !�E+8 E	��  9�3

 !#E+8 %�	+H � �!3�2� WH�R �3	�m�� �	���E

(Schenck and Perez. 1990).  E��� %:�*�

�	�?  W=(� /H /�2-U /a"� /0��H W�S /a( �� �!�

!� /�:+8 >S ;3 W�S A�� 	�E � !�E+8 y\L . 	E

}	�J	�m�� E	�� �U �� O� +3 ��3  �E ��B O
J /H �3

!#!� 7
�R .7
�R �� %=�  �� E�&� %�	+H 9�+H �3

F!6  � W=� � �3	�m�� Y��	U � g�# �F��!�+� E�&�

V��� F��!�+� 7��N*!�E+8 �E� . /H �B �H +p�E /
#

 7��N* ��3	�m�� �B !� �E�E K+H 7
�R !"d

�	���E  %�	+H E	�� M3 /H �3	�m�� ��^B� W'� � �3

E+8 	�+R .}	�J	�m�� ��  %
~�E 9�3!�,�� �# �3

!�E+8 /<B 	�m�� K�	 �H /H�2�.  

 kN2B 9�+H �/[(�G� A�� 	Ee	�R �39  ��	�=�

 �� /#�8 IG� �B!� �E�V��� +�� @�)�^? :1 -  n#	

/�S � 	�m�� �U �	���E 9�3� 2- 	�m�� W=��  

3 - /�S 7��N* � E�![B 	�m�� �	���E 9�3� 4 -  ��'#

	�m�� /H M3 ��^B�� 5-  W'� 	E �!� E�1�� W=�

	�m�� /H M3 ��^B�� 6 -  W=2B F!6 �� W=2B

/2�	 	E 	�m�� �3� 7 - /�S E�&� F!6 �� E�&�  9�3

�R%�!"B g�1B	� WH� 8 -  M3 /#��	 �E�H /��H �� ��H

� /H ��^B� W'� 	E @	�) 	E E�!�#� ��'# � 	�m�

/��H �E�H� 9 - �	���E %p���� � ��^B� ��'#  9�3

M3 � 	�m��� 10-  F��!�+� � }	�J	�m�� @�^N2�

�U E�&� @	�) 	E �3.  

 � O�h�(�:	�� @�)�^? %�	+H 9�+H

� �� �3	�m�� 9+���:	��9	�# �=��+=(Nikon 

Eclipse E800) !�E+8 �E�V��� . ���!#� A[B 9�+H

 ��3	�m��60 -30 ���!#� �/#�8 +3 �� 	�m��  9+8

!#!�E+8 ./#�8 CRE %����"�  �� �E�V��� �H �3

7��� 	E �!� /~�	� @�6,D� %�#+�"�� 9�3 INVAM 

 �Blaszkowski %����"� 9�
"3�	 X��J � �

e	�R �3 	S�=��H	U ��	�=� 9(Schenck  and 

Perez. 1990) !�E+8 F�1#�.  

 '�!()&�DNA 8!���� 9�:�	 	 ���� ��  ��

����#2 ��!��� �� (Nested PCR)   

 ��+N���DNA /2�	  �3) 	�0: � ��8 F�#h 9��L

�U �	�? � W?�E 	E %H�+=� (K�	 �� �E�V��� �H  9�3

Redecker )2000 a,b (7:+�\� @	�) . Y"J��

�+1#� /#��U @	�) /H ��+
0� 9�  9+8�0& 9�+H 9�

%8E�(U +r=B ��  �!#	�E��H E��� +T� Y3�J �%a#�& 9�3

%)�^�?� �  Y"J�� �E+J +B+H K�	 j���Renker 

et al. (2003)  ��p��E 	E %B�+]B F�1#� �H

 +0=�����+BiCYCLER (Bio Rad) !� F�1#� .

e	�R %)�^�?� 9�3+8��-U 7V&  ���	�=� 9�3

 W��� 	S�=��H	U LSU Glom1 �SSU Glom1 

 9�+H %��
6 9�3+8��-U 7V& � ��� /0L+� 	E

e	�R �3  W��� ITS4  �ITS5  F�E /0L+� 	EPCR 

 /[GR +r=B 	�`"� /HITS  !#!� �E�V���) ��!&1.(  

  
 ��!&1- %(��B � �3+8��-U �U 9�3 �3  

+8��-U F�#   %(��B(5´-3´)  

LSU-Glom1 CTTCAATCGTTTCCCTTTCA 

SSU-Glom1 ATTACGTCCCTGCCCTTTGTACA 

ITS4 TCCTCCGCTTATTGATATGC 
ITS5 GGAAGTAAAAGTCGTAACAAGG 

  

 ��� /0L+� E���PCR  ;1L �H /#�
# O� 9�+H

 WJ50  !� /<B 9+�(�+=�) W�+��� +GP� XU40 

!�+0J �+�(�+=�  ;��"�)25 %0� 	S�� (2  �+�(�+=�

+:�H  PCR)X10 (5 +�(�+=�� dNTP 2 %0�  	S��

 	�!P� +8��-U +3 9�+H �8/0  +8��-U �+�(�+=�1 

)LSU Glom1( )50 +�(�+=� 	E ����=� (1 



   %#���& %'(�)��	�=
3 �: e	�R %��� �"� � 9����!& 9�3  ��	�=� ...  65 

 +8��-U �+�(�+=�2 )SSU Glom1 ( )50  ����=�

+�(�+=� 	E (1  ;��#U �+�(�+=�Taq 9E.��. �

 ��+
0�)5 +�(�+=� 	E !L�� (2/0 +�(�+=�.  

 %~��E /��#+HPCR W��� :7�+���  /(�� 9���

15 	E /PRE o
C 95 /��#+H �PCR  W���35  /?+d

)7�+���  9���40  /#�To
C 94 +8��-U ��^B� �30 

 /#�To
C 54 Z�H �40  /#�To

C72  /H %~�<# Z�H �

 @!�4  	E /PREo
C72 ( F�1#� A�� 	E /J 7:+�\�

/[GR /0L+�  ���!#� /H 9�bp1100 -1000  +r=B

%� EE+8 .CD�"� +r=B �� X�"�&� 	�`"� /HITS  

e	�R �� +- %B�E�&��  /J 	S�=��H	U ��	�=� 9�3

 %�+H 7��� 9�	�E +�2HAlu1 %�  !"��H(Renker 

et al. 2003) �5  A(�� ��^'� �� +�(�+=�PCR 

 @!� /H1  WJ ;1L 	E 76��20  �H +�(�+=�

 �� �E�V���5  ;��#U !L�� Alu1 (Fermentas, St. 

Leon-Rot, Germany) !� �E�E K+H . �� ![H

 �%
��#U ;u3DNA  	E50  ��#�B� +�(�+=�100 

 @!� /H � X��	 !)	E1 	�+R x� 9�	 	E 76�� 

!� �E�E . @!� /H /��E� 	E10 76+� �H /PRE 

g20000 Q��� y\L �� q� � h�V�+�#�� �E�� �%��	 

/B  @!� /H �!� A2#30  9��E 	E /PRE°C37 

 	E � O2?10 !�E+8 WL W�+��� XU +�(�+=�.  

 ��^'�PCR ;u3 Y"J�� F�E /0L+� 	E �!� 

PCR !� �E�V��� . Y"J�� /0L+� A�� 	EPCR �H 

 WJ ;1L50  ��� /0L+� �H CH�G� +�(�+=�PCR �H 

 9�3+8��-UITS5  �ITS4  7:+�\� F�1#�) ��!&1.( 

e	�R 9�+H /0L+� A�� 	E �	S�=��H	U ��	�=� 9�3 

/[GR  ���!#� /H 9�bp650-500 %� +r=B  EE+8. 

 /0L+� A��E @S�^'� �� 9	�!P�PCR 9�	 +H 

 ��	�8U �h2/1  ���+& !)	E(Run) � !� �E�E  ���!#�

�E� A
NB +J	�� O
J /H ��^'� +3 !�.  9�+H

 ��^'� �/#�
# +3PCR 9�R �H 9�	 !#�H A�+B  �h

/[GR ��D �ITS  e	�R 9�+H +`# E	�� 9�3  ��	�=�

 	S�=��H	U)bp650-500 ( �� �E�V��� �H � X�N�#�

k(�? 7J W
[(�	���E  9���PCR (Fermentas) 

k(�? !� 9��� .  

�-��4 	 �#!" ��;� ��<4  =5�>?� �"��

PCR.  

 @S�^'� %�+H /2P# %�	+H 	�`"� /HPCR �

7  @S�^'� �� F�!J +3 �� +�(�+=�PCR  7�!H

 �� �E�V��� �H �!�U5  ;��#U !L��(Fermentas)Taq1 

9��E 	E °C65  @!� /H1 � !#!� �E�E K+H 76�� 

 ��	�8U �h 9�	 +H2 !#!� �E�E ���+& !)	E. 

 @S�^'� n"#�0J PCRX�N�#� +H �!�j��� 

 /2P#	��J� W?�E /H %�+H pTZ  W=B�+� j��� +H 

 /#�?	�JCloning Kit (Invitrogen Life) 

TOPO TA  %0J��+�� 9+�J�H ��	E � /#��
3 

XL1blue !�E+8 F	�V�#�+B .��0J @�[GR �!� 

%(��B 9�+H qm� !�E+8 ���	� %H��.  

A�!�	�B�  C�1�4 	 D��)� !��E4  

%(��B 7�!H 9�3 �� �E�V��� �H �!�U BLASTN 

J�+�" )Altschul et al. 1997 (O�E�# �  A�+B

�U /H %(��B Q&+� %(��B ���"6 /H �3 !� X�N�#� .

%(��B 7�!H 9�3 /��#+H O
J �H Q&+� � �!�U 

ClustalX )Thompson et al. 1994 (M)  9!"H

 /��#+H 	E qm� �BioEdit /N�# 9/0 /7 (Hall, 

1999) !�E+8 ;`"B .�� �E�V��� �H O�#h�0: ZH��	 

 �!�Kimura-2-parameter )Kimura, 1980( 

O�E�# ;��	�p(� �H /���
3 A�+B(Neighbor 

Joining (NJ) algorithm)� (Saitou and Nei. 

1987)  O
J �HMEGA4� (Tamura et al. 

2007) !�E+8 +�VB � ;�+B .  

%(��B  /J >+�2� 9�# 9�	�E 9�3 �� 	�aB O� 	E

 %(��B 73�a� 9�	�E A"t
3 � !"�:+8 	�+R /?��

 WR�!L92 !#E�H !)	E� /��	U �H /H�2� @	�) /H  9�3

/#�8 @	�) /H /PH � Q&+�  q"& kN2��# 9�3

e	�R  %(���� 	�GH � 9	�\p��# 	S�=��H	U 9�3

�	�
� !#!� 9	�\8 .K+H Z? (Cutoff) +H j���

 @�PP'BBorstler et al. (2006)  �Wubet et 

al. (2003) 	�=�U %(��B %[aD g�"B 9�+H 	E �!�
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 ��	�=� e	�R /H�2� /#�8 9�3	�m�� AH � W?�E

7�� �!� X�N�#� 	S�=��H	U.  

  

C��D* E+� �  

 %����"� � 9����!& CP'B A�� 	Ee	�R �39 

>�? 	E l(�- 	S�=��H	U ��	�=� �H %6�	� 	�� 9�3 

 ����EC  AH8  �B12 W��� 	�2J CD�"� %?+H 

����� ��1��H	zU � ;R �E�� �9�J+� 9�3 %R+� 

7:+�\� @	�) . E�![B183 M0�N� CD�"� �� /#�
# 

�	��� F!"8 g	��� �� �!� �M06 � �& �+3 9�3 

Q
& 	�U 	�m�� 9����!& 9�+H qm� � 9e	�R �39 

 ��+N��� A"t
3 � 	�J\�DNA/2�	 �� %��#h 9 

+V����	 � !#!� �E�V��� .� 9h�(�:	�� /[(�G� 

 {�0N� 	E �3	�m�� 9+���:	��PVLG  	�0� �)1:1( 

}�=��+=� �H /#�8 /J E�E ��2# 9	�# /H C0[�� 9�3 

 W��� 	S�=��H	U ��	�=� q"& �EGlomus  �

Acaulospora  /[(�G� E	�� ��3�8 +V����	 	E

!#	�E E�&� . �� YH90 /#�8 !)	E q"& /H C0[�� �3 

Glomus  �10  q"& /H C0[�� /PH !)	E

Acaulospora �E��#�? /H lB+B /H /J !#E�H  9�3

 /��+��08)��+��08 /���	 ( /��	�m��(�JU �)/���	 

�	�m��(�JU ( !#	�E C0[B) W=�1 .(/&�B WH�R /�=# 

/J E�E ��2# O�h�(�:	�� %����"� @�[(�G� /="�� 

 E�!L50 %q"& �!� 9����!& 9�3	�m�� 

Glomus /#�
# 	E �!� �!3�2� /#�8 �� �3  
G. mosseae  /#�8 � !#E�HG. intraradices  �#

 E�!L ���� /H20 7��E 	�+R F�E /aB	 	E !)	E. 

/#�8 	�uL O�h�(�:	�� @�[(�G� A"t
3  

G. sinuosum  E�
# kN2� �	) E�!L5 !)	E( �

 E�!L ���25 ���"6 /H �# !)	E Glomus sp.   	E

 !#!� %����"� q"& !L) W=�1 .(  

�+1#� Y"J�� /0L+� �E F�1#� �� q� ��+
0� 9� 

/#��U  9�) W=�2 ( 9�+HDNA��+N��� 9 �� �!� 

/#�
# �3 k(�? � �^'� 9���S @PCR� /2P# 

RFLP  �� YH180  ��^'�PCR ;��#U �H 

%�+HTaq1   !�E+8 /<B) W=�3 (�!"��
# � +3 9�3 

 �� q� ��p(�n"#�0J� %(��B !#!�E+8 %H�� . E�!L100 

 ��^'� %(��BPCR  �RFLP %(��B !�E+8 %H�� .	E 

 +8�1��& O
J �H /0L+� A(��BLASTN� 

kN2�  E�!L ZP: /J !�50 WJ �� !)	E 

RFLP  E�!L � !#E�H ��	�=� /H {�H+� �350 !)	E 

e	�R /H C0[�� �# /J !#E�H ��	�=� �� +- %��3 

!���H i�B!
67���� E	�� ��3�8 /2�	 y�+D� 9�3 


3 � Y����U	E E�&�� 9�3+
N� %?+H A"t 

%� W��� �	 ��p2����U Z��+� !#!� .  

7�!H f���# /H /&�B �H � Y3�4� A�� �� �!�U 

%� +`# /H @�[(�G� +��� %(�=(�� K�	 /J !�	 

�E�V��� K�	 +��� /H 7a�# CP'B A�� 	E �!� �3 

 � +�
J %8E�(U W(!HCRE %H��E	  7'&	� +B

K�	 +��� /H 7a�# 9+�2H !��H /���E �3 

(Renker et al. 2003). Borstler et al. 
(2006)  	�uL �/H�2� K�	 �� �E�V��� �H �#19 

q"& /H C0[�� %(�=(�� +`# �� @��V�� /#�8 9�3 

e	�R �!
6 K	��8 %[B+� CD�"� 	E �	 ��	�=� 9�3 

!#E�
# .Hempel et al. (2007)  /H /H�2� %��	 �H

;u3 /0L+� y\L 9�"r��� e	�R /[��& �%
��#U 9�3 

� !#E+J /[(�G� �3	�m�� � /2�	 �>�? 	E �	 ��	�=� 

��+8 !"��#��B  /H C0[�� �!
6 9�3%��
B �E��#�? 9�3 

!""J %����"� �	 ��	�=� e	�R .	E  �Y3�4� A��

/0L+� �� �!�H� �APP'� A�� 	�J K�	 j���+H 

;u3 /J E�E ��2# f���# %(� !2# �E�V��� %
��#U 

%(��B �!
6 7
�R 7�!H �3 9�3+
N� /H C0[�� �!�U 

!#E�H %�����!���H .%(�L 	E K�	 ��
6� �H /J 

;u3 7P:�� 	�GH �%
��#U %(��B A�� +rJ� 9��U 9�3 

�E�(U !#!� y\L �!""J .Y3�J 	�`"� /H /"��3  9�3

/#��
3 �Y����U ���� � 9��� O� 	E  �� 9+�

Y����U F�E /0L+� �� ![H �%(�=(�� 9�3  Y"J��

�+1#� 9�  
0� ��3�8 7ar� @S�^'� ���+

X�N�#�  9�3	�J /PH � {�0N� /PG"� +3 	E �!�

!�E+8 ��a#E �U 9�	 +H %(�=(�� . /H�2�   A��  K�	  
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	�� CD�"� �� �!� 9����!& 	  

Glomus � 35( Aculospora 

  
 ��	�8U �h 9�2/1 !)	E  

.(  

  %#���& %'(�)��	�=
3 �: e	�R %��� �"� � 9����!& 9�3  

  

M       

F                 

        

      

�        

���!& 	S�=��H	U ��	�=� 9�3 /#�8 %?+H O�h�(�:	�� @�)�^?

G. moss� X( G. intraradices� �( G. sinousum� E( lomus Sp.

 W2-  F�E /0L+� ��^'�PCR /#�
# �3 CD�"� 9U �h 9�	 M0�N�

) AH @�[GR ���!#�500  �B650 !��H %� ��H.(

 

  

M(�

F

' 

  

��

 W=�1- )�^?

M(�( G. mossae

  

  

 W=�
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W=�3-  F�E /0L+� �E	�? K+H ��^'� �!3�2�PCR  ;��#U Z��BTaq1 /#�
#  ��	�8U �h 9�	 	E M0�N� CD�"� 9�31 

!)	E .lB+�H �d �� : ���!#� +J	��1Kb /#�
# �24 /#�
# �13 /#�
# �52 /#�
# �5 

  

 /0��HRenker et al. (2006) � Hempel et 

al. (2007) 7�� �!� F�1#� �# . 9�+H A"t
3

Y3�J /"��3 %(��B 9�3 ��� 9+� 	E ����� � %H�� 

Y����U /#��
3 Y"J�� +3 	E �%(�=(�� 9�3 9��� 

60  F�E 9+� 	E � 7ar� %#�0J30 7ar� %#�0J 

 � X�N�#�%�+H ;��#U �H Taq1  9�3�p(�RFLP 

�U !�E+8 /<B �3 . qm�1  �B3 9�p(� +3 �� �!"��
# 

%(��B � X�N�#� %�+H !� %H�� ./H E�"��� �H K�	 A�� 

 9�3	�JLandweert et al. (2003) �Hempel 

et al. (2007)  lB+B /H /J 7��30  �60 �� %"0J 

�E�
# �(�#U �	 /#�
# +3  %"'"� �H � 9�3 9	��U j�R 

g�"B A
NB 9�+H %"0J E�![B A�� /J !#E�E ��2# 

%� %:�J !��H .F�p"3 /H /="�� /H /&�B �H ��L A�� �H 

�E %)�^�?� +r=B/0L+� %(��B 9�  9�3ITS 

q"& %(��B ����
3 ��	�=� 9�3 �� %?+H 9�3 

e	�R 7����!���H WaR �� /H�2� 9�3 �3� 

7���=�U  �# �3+
N� � �3%� +r=B �B !#�� 

7�� �E	�U A��� �	 K�	 A�� %��	�J 9E�!L. 

%� E�<"2� A��+H�"H %(��B CRE /[(�G� �H E�� 9�3 

ITS  �rDNA  g�# A��e	�R �3 9�3+8��-U 

%)�^�?� K�	 � +B l��"� 9�3 +BS�H %��	�J �H +B 

!#�� %L�+D .  

%(��B  /H {�H+� 9�3e	�R �37�!H ��	�=� 9  �!�U

�	�
� �H CP'B A�� 	E  9�3HQ386983- 

HQ386963 �  FJ008590-FJ008666  �

GU322941-GU323006 O#�H 	E  �hNCBI 

!#!� 7aT. yE�+B CH�GB 7�!H 9�3  �H �!�U

yE�+B O#�H 	E E�&�� 9�3  WaR �� %B�6,D� 9�3

NCBI  �Blast  �� +�2H /J E�E ��2#95  !)	E

/#�8 e	�R 9�3 	�=� 9�3 	E E�&�� 	S�=��H	U ��

Y"B 7'B CD�"�  q"& �� Y3�4� A�� 	E 9	��

Glomus !#E�H . �# +p�E APP'�Glomus  /H �	

 l(�- q"& ���"6e	�R �3 	E 	S�=��H	U ��	�=� 9

>�?  �!#�+- Y"B 7'B 9�3) � Ap"� @��0:

%=2? (�E�
# K	��8  !#�)(Tonin et al. 2001 .

/#�8  q"& 9�3Glomus  �Acaulospora  	E

q"& �H /���P� Z��+� �� %[�� MD 	E +p�E 9�3 

 %����"� %=2? � 9	�� /0
&�� %G'� M0�N�

�!�  !#�(Aliasgharzad. 2000; Stutz et al. 

2000) .Aliasgharzad (2000)  /[(�G� 	E

 7[
& ;J�+B � Y"J�+�e	�R �3��	�=� 9 

>�? 	E 	S�=��H	U  	E ���+aB 7�E 	�� 9�3b�G� 

 l(�- 7[
& �A��� 9	��e	�R �3��	�=� 9 

 q"& �� �	 	S�=��H	UGlomus  �	 9+�
J E�![B �

 q"& ��Acaulospora >�? 	E �  	�� 	��H 9�3

 	�uL �<"Be	�R �3 q"& /H C0[�� 9Glomus  �	

7�� �E�E K	��8 .Stutz et al. (2000)  � lJ+B

/#�8 Q���B  9�e	�R �3	U ��	�=� 9 	E �	 	S�=��H

/
# � O2? CD�"�  /[(�G� �=�+�U ��
� O2?

!#E+J .�U /[(�G� E	�� CD�"� 	E /#�8 ZP: �3  �� %��3

q"&  9�3Glomus � Acaulospora  �!3�2�

/#�8 � !#!�  /H C0[�� 9�3Glomus  A�+�2H
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�E�H !#� .Renker et al. (2005) >�? 	E  �E�(U 9�3

/#�8 ZP: @�V�: /H  q"& 9�3Glomus  K	��8 �	

�E�E !#� .l(�- W�SE �� /#�8 �E�H  �� q"& O� 9�3

E�!'�/#�8 �E�H %� �+p�E q"& 9�3  ���� /H ���B

/#�8 %���	�m�� �U %��#��B � %d	�R 9�3  	E �3

J��"0 K�	 /H A"t
3 � ��8 �E+J  E	�� 9�3

 A�� 9���	�=�U 9�+H �E�V���e	�R �3 E+J �	��� .

/#�8 ���r� 	�GH  9�3Glomus ��"0J %��#��B  �E+J

/2�	 @�[GR �# � 	�m�� C�+D �� �	 ��8  9�3

F�0�� �� 9��	�=�  	E �!#	�E �3/J %(�L  9�u6�

 �	 ��8 �3	�m�� /G���H ZP: /��	�m��p��& �E��#�?

%� ��"0J  !""J(Daniell et al. 2001, Vallinio 

et al. 2006).   

/#�8  q"& /H C0[�� 9�3Glomus �!3�2�  �!�

%(��B C�+D �� CP'B A�� 	E W��� %H��  
G. mosseae� G. intraradices�  

G. versiforme� G. sinuosum�  
G. geosporum� G. etunicatum � Glomus 

sp. !#E�H .%B	�) 	E  O�h�(�:	�� /[(�G� 	E /J

 E	��� +��� � 7:+8 	�+R %����"� E	�� /#�8 /� ZP:

!#!� %����"� q"& !L �B . �E /J 7�� +Jz /H F�S

 /#�8G. versiforme  �G. fulvum  WaR /[(�G� 	E

/#�8 %����"� ��^? 	E +*�L ��8!"���#  9�3

 � %=2? Y"B 7'B Z��+� 	E l(�- 9��	�=�

@��0: /H %8E�(U  !#E�H �!2# %����"� Ap"�

)Zarei et al. 2008, 2010 .( E�!L5  �� !)	E

%(��B q"& /H C0[�� �# �3 Acaulospora !#E�H .

 E�!L75 /#�8 �� !)	E  q"& 9�3Glomus 

%����"�  W��� �!�G. mosseae �  
G. intraradices  /J !#E�H G. mosseae/H 

 ����50 7��E �	 %#���+: A�+�2H !)	E.  /&�B �H

 9E��� E�!L �B %(�=(�� %����"� f���# E	��� A�� /H

E�
# !��B �	 O�h�(�:	�� %�	+H f���# . @�PP'B
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ABSTRACT 

 
Commonly, plant roots colonized by arbuscular mycorrhizal fungi (AMF) can tolerate 

different stresses such as soil salinity. Thereby, identification of the dominant AMF species 

in the saline soils and their application as biofertilizer could be very useful in order to 

increase crop productivity under such conditions. For this purpose, sampling was 

performed from root and rhizosphere of wheat, barley and weeds in Yazd, East Azerbaijan, 

Qom and Markazi provinces of Iran. The spore morphological properties of the isolated 

AMFs were studied. Then, samples were screened using a two-step nested PCR 

methodology. At the first step, AMF-specific primers, including LSU-Glom1 and SSU-

Glom1 were used, followed by Alu1 digestion of the PCR products, and then at the second 

step, the digested PCR products were amplified by using fungal universal primers (ITS4 

and ITS5) in order to amplify the ITS-rDNA region. The PCR products were then cloned, 

and digested by Taq1. The results of the morphological characteristics and sequence 

analyses showed that two AMF genus, including Glomus (more than 90%) and 

Acaulospora (10%) were dominant. The species G. mosseae (50%), G. intraradices, G. 

sinosum, G. constrictum, G. etunicatum, G. versiforme, G. fulvom, and Glomus sp were 

identified using the molecular analysis. The maximum species diversity was observed in 

the fields located in Yazd Province and in rhizosphere of wheat. Overall, the results of the 

present study showed that the species G. mosseae had the highest dominancy and 

adaptivity under saline conditions. Hence, this species can be used as a source of 

biofertilizer in such regions after performing complementary experiments. 
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