
 ����� ��	
� � ���	�� ��
� � ���� / �	�����	� /  ��	 ! ��� � "#$)& ( /�	()��*+,-

���

.(�	� /�(01 2�
3 4�5	6�	�/�
73 �8 ��	9(�8 	� �����:���
�� 

PCR / RFLP 16S-23S rDNA

� �.; "��	 �8*<�	�:=5 .��8 **<�8�	> �?	; @ <A B8��8�.CD8 @� 	�0 EB F�)G�HI .(;� *

)����	
 ��	�� :��/�/��  ������ ��	�� :��/��/��(

�A�7$

   .(�	� J�(01 2�
3 4�5	6�	�   K�� L �� 	#0M �()�: � ��M�	; ��	���8 � ������:�� 	�� N	> ����  4     4O� 	O#0M PO�	Q K>	
O! ��R
�

4���	�   � N	> 4� �A! S�T�3 ��F�
$K�.�A� UT0 	�.(�	� F�8 2�
3 .� V�	9(� 	��W�� K� �8 �8 K�8 �8���>.� 8 . �	�)� V	�5	6�

    .(;	� �=�(01 2�
3 ���8.�Q �;A08	�          .(;	� 4� �L8� �!�8:Y � �A! �	Z08 �8.�8 ���� ������:�� 	�  �=�(01 [	G5 �8 ������:�� ���� 

  K�8 �A�0 4\8�8 .    �=�(01 2�
3 ��R
� F� � 4�*]^N	> �8 �A! 8AL ������:���
�� .(;	� 4�8AL 	�� 	� �8A � �	(�8  4 J�
=3 .�Y�	;

PCR / RFLP 16S-23S rDNAA0A! 4�5	6�  .�	(0� 4; �8� �	�0 U�	��M �8 "D	B _ 44�8AL ��� ���	�H̀�	� ��.Y 4� �� 4�5	6� ���� 

A
(�.Y �8.a V�	9(� . ��8 ��.Y(I) *@@ �8 4�8AL*]^ �=�(01 V	�D�b> ��.Y F�8 � A! "�	! 8� 4�8AL Sinorhizobium meliloti8� �	�0 

A0�8� .��.Y ���(II)  "�	! @]�� ��.Y F�8 � ��� 4�8AL  4� E��(� Sinorhizobium medicae��� . ��� ��.Y)III ( 4; ��� 4�8AL �� "�	!

K!8� ���a ��.Y �� 	� V�	9(� H�	; �=�(01 V	�D�b> .4�8AL ��0	! 2�
3 c>	!	���8.Y��:�� 	�AB8� ���	� F�� �� 4�5	6� ���� d

  e�(f�)  ̀	(�)0 �g8�8 <4h3     <4�	h��; <VH� <S6)� 8   �g8�8 � K)Q �g8� 4a.9(�  (         ��	> V	�D�b> �8 �>.� 	� � ���� V�	9(����i()�

�8� �	�0 .AB8� F�� �� V�	9(� 4�	�3 c>	!	���.Y �� V�	93 .i0	�� ��8.Y��:�� 	���� ��8.Y��:�� AB8� .� �� ��L�� .

�18�	�A��� :4�	�3 c>	! <��0	! 2�
3 c>	!<��8.Y��:�� 	�AB8� 

4�AT�

 ����� ���� �           !�"#$%&� 	
 ' &#$(�)�	 *#�+&%&$( ,�#-
&. �� �


          ,�#��)  /$%
 0( 01$ &2% 3�-�$4 
�5678 9��)�� ,��( ,�	��:.

  	�"#��; �<�� =$>  � ?� � ,
�@�A��    �
�#. �"#$� ,
�#�� 3

��� .     0��  C�� "$%&� 	
 0. 0DEF�-    �$7-� ' &$(�)�	 '>$G6� ,

   0�&� 3
�H '��I  
	�
�-       E�&�( 0#. �#�� ' &#$(�)�	 ,  JK�� "#1

 �"78 �7<A  ��4 �� ,��- 0:�	 ,     J�$E�L � "11. M�NO� �	 ,�  �$PQ� 

    "#1-
 R�#SE� '�K�#( 3� "E�	 �( �	 3+���$E 'T�+&%&$( .   C#�� �#4�

            �� 0#H 0#1$ &2% 3�-�$4 
�T678 "$%&� 9��)�� 
&O UG>  V"-

WX C���          "#-�&Y M&@Z /(�A [���-
&H \&E C�� 
�(	�H ]���E 


&()� .(J�P��G� (    �� 9$�^          ,�#-
&. "#$%&� ,+&#%&15� �� M�#� 

  '##  ' &##$(�)�	 *##�+&%&$( ���:##$� � 
	�##4�##- /##(�A ,

� ._�Y 
���� � 	�$:E�
 ["O	� '��1O	�. U(�� ,&S:E�
 `$��� 0("X:  '��
�� ��2:E�
 [,�	��:. �"5:E�
 ['��1O

� .3��X� [aF � _�Y !�G$G>� 0<�b  '768 �c$- ,�d8�

* : !�P��5  M&c< '5$E���5%� �<� [ :alakzian@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               1 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


 ����� ��	
� � ���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

    0��  3&$�K& �� 01$ � 	
 'Xe&��-    ��� �"O 
�S�� '>$G6� , .

 !��##e 0##( �## �'##   �� �
���##�� 3�##T � �&##1- 0##H �##�4 3�&##�

/$<E����-   ,��H�( 	
 
&e&  ,�-       	
 �"#O �
���#�� , 0#��  �#- ,

 ��� �":E W-��� a&6f  &>E 0( '>$G6� .   R"#8 �"#78 /�K
 ��

&           '#  �	 W#X  C#�� 0( 3"$�	 	
 �$G�         C�#�	 C$#( �� 0#( 3�&#�

,��.�( �#-               'E�&��#E ['�<#�)7- \��#O 3�# � �#� �"#O g$#G6� ,

,��H�(�-      R&$(�)�	 �( �(�A	 	
 �"O g$G6� ,�-     [`#$A	 ' &#( ,

     h$�&E+ '��. ,	�"��� � ,	�4"E�  R"8�- 	�. � M�I� ,�  0#��  " 

         �� � R&2% �:H �	�
 C$( 	
 '>$G6�' �&�      C#�� �� 'P$.�� 0( 3

    
�. �	�O� / �&8)�i .(   0��"e 3�&� C���K�( JK&7I �-   '#��I  ,

      /j�Z M�� M�� 	
 �"O'       '#>$G6� �#$I7e 3F �� "I( � 
&O

JK&7I      '  �"$� ,"�"O '%�)E �$�        _�#Y �#4� �k#�� 0( "11. �#-

 R&$(�)�	 ,�	�
�-         "1#O�( )#$E �L&#  � `#$A	 , .    C$��#� 3� "#E�	

  $4 0:�	 M�NO�   0��"e =�&� �<�)7- 3�()$  ���- �"O '��I  ,

            �#�� '6��<#  �� C$#GG>  '��H �Y�1O R"8 �2E���7E lA�� 	


         
	�
 
&#e� \&#m&  C#�� 3&# ��$� 0. .     ['�<#�� \&#1�  	��Y�#�

  ,	�4��##� � '��##$���Ne l##��&� [�##$I7e�##- '5�+&##%&.� ,

,��H�(�-           �#XEF 0#I%�f  0. "1�<- ,
	�&  067e �� ' &$(�)�	 ,

 -� ��       �#�� 	�
	&#Y�( '#j�Y !	��#m � �$7 .   \&#m&  C#��

          �"#$� �
�#I%� n&#� �#$7-� 'E� � '#         �#��� W$-�&#o( 0#H "#1H

,��H�(�-        0#��  �#(��( 	
 p�Y ' &( ' &$(�)�	 , �#-   '#>$G6� ,

     W$(��	
 �	 p�Y 0( �"O '��I  .       \&#1� �Y�1#O 	&q1  C�� ,��(

   � 'T$�E+W-C$1r 	�H �    ,��H�( 3+���$E 'T�+&%&$( �$PQ� '��- ,

     �k#�� �#$7-� �� p�#Y ' &#( ' &#$(�)�	 �##�� 	�
	&#Y�( ,� .

               3��#�� 	
 0#1$ � C#�� 	
 '#7. 	�$<#( !�I%�f  3&1.�� 0E����� 

    ��� �"O R�SE�)�   � � .(      0I%�f  !�E�T � 3"O W-��� �( ���� �

   ,��H�#( 'T$�E+ \&1� �#-    #( �#(   0   s#$1T� ,�$4	�#H �#-   s#$�E+ ,

  '%&T%& '   3�&��$Lt�   	 'f$>  / �&8       ,��H�#( \&#1� �#( � �#- ,

   p�#Y ' &( ' &$(�)�	 �#-    "# �$� � 
�#H 0#I%�f   �#-  �� '#O�E ,

 ,k����##�� � '##8�	� !�##$678�##- ,�	 �	 u�##Y '����"##  ,

vY�O�-     
�H w�	�( \&1� ,)x .(   3�	�T7- � s�
��()� ( \&1�

               	&#q1  0#( �	 R&$(�)�	&1$#� ' &#( �#$I7e '#T$�E+ y�P�	� �

         ��#4 0#1$ � 	
 !�#8?;� 9��)��       	�#H � 0#SE&� ��#$4 '#���� '�

  0#��"e '�<�)7- �#-         �� �
���#�� �#( R&$(�)�	&1$#� PCR/RFLP

 "E
�H 0I%�f  .         0#��"e 0#$6H 0#H 
�
 3�:E �XEF ]���E �#-   
	&#  ,

   0##E&4 0##( U##6I�  0##I%�f Sinorhizobium meliloti"##E
&(  .

0�&��- ,V11, OS6 , C169�� �F R�SE� �( �	 ,�- 0#E�o64  ,�

(  0 �	�H 3�&18 0��"e C����-  "E
�H '��I   .   3�	�T7- � ��Pe)�� (

 /##$���� "$7##�?����  '##T$�E+ y�##P�	� � 0##��"e �z 0##��"e 

   �� �
���#�� �#( �	 R&$(�)�	&1$�PCR/RFLP 16SIGS  0#Gf1  �� 

"##E
�H 0##I%�f  �	 �##�)E&� .  s##$1T� 0##H 
�
 3�:##E �##XEF ]��##�E

PCR/RFLP'(&Y 0(  C$#( !���� 0H ��� 	
�A S.  meliloti� 

S. medicae"1H vo:  �	  .  3�	�#T7- � ��Pe)�� ( W#- C$#1r

0��"e 0H "E
�H �	�)4�- 3�#()$  , �#- ,Medicago sativa � 

M. scutelleta 0#��"e 0(  �#-  3�#()$  ,M. truncatula  �-�P#O 

    3�()$  �( 0<��G  	
 ,��:$(  "1�O�
 �2�
 ,�- .     3�	�#T7- � '%	�#H

)i (    '#T$�E+ \&1����    )�	&1$#� 0#��"e         p�#Y �
 �� 0#H �	 R&$(�

 ��4 �� M�� 	�Xr '; 	
 !���� �-  "#E
&( �"O �"e 3�()$  ��$4 ,

  "E
�H 0I%�f  �	 .           '#; 	
 �#$I7e `$H�� 0H 
�
 3�:E �XEF ]���E

        � � ��� �
�H �$$N� 0I%�f  M�� 	�Xr�$Lt�    M�� 	
 p�Y \&E  ,�-

   0I%�f  �YF   '1I  �$I7e `$H�� ,�	 
&PE 	�
 . ( C�� �(�1( 0E
  M�#P

  ,��H�( \&1� �Y�1O          �#$I7e 	
 3F �#$7-� � p�#Y ,�#- �#- ,

   p�Y ' &('          /$<#E��� �� �
����� � 3F {�Z �Xe 	
 3�&� �#- ,

   �$I7e 	
 M&XS  �&G%�( ,��H�( ,�-    p�#Y ' &( ' &$(�)�	 ,�-

W$7@�,�$4�-
�H |�o�� �	 'P��1  , .

�##SEF ���' �� '##5� 0##SE&� 0##HW##X C��##� '##8�	� 3�##-�$4 

&680�      �"78 9GE � ��� 3���� 	
 ,�        "#$%&� � R�
 0#��N� 	
 ,�

          M�#� '8�	� ,�-	� F UP; �( � 
	�
 C$c������}���^  !	��� 

     �( ~%�( ,�	��:. 
�Xe��i��i          0#( 3��#�� 	
 '#m�	� �� 	��5- 

            �#�� gf� C���:$( � ��� �"O �
�
 u�@�Y� '8�	� ��$4 C��

     '  3�"7- 3���� 	
 3F �:."O�()� � � .(	
     \&#1� U$G>� C�� 

 ,��H�( 'T$�E+�-    0SE&� �<�)7- ,)R&$(�)�	&1$� (   �
���#�� �(

 s##$1T� ��PCR/ RFLP 16S-23S rDNA � '##�	�( 
	&##  

                W#X  	�$<#( '#4k�� C#�� �Y�1O �( �� ��� 0���4 	��A 0I%�f 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               2 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


�.(�	� /�(01 2�
3 4�5	6 /�
73 �8 ��	9(�8 	� �����:���
�� 	�...

���

         ,"#I( !�#I%�f  ,��( �	 ,��X( !�G$G>� ,�1P  W$E�&�( '�$I7e

 01$ � C�� 	
W���� W-���.

k�� � �8��	�

��^          ,��#( 0#SE&� ��$4 �<�)7- ' &$(�)�	&1$� ,��H�( 0��"e 

           _�#Y ,+&#%&$( 9o( 3&$<56. �� '5$�E+ \&1� !�I%�f  R�SE�

 b          M�#� 	
 aF � _�#Y !�G$G>� 0<�����    "E"#O a�#o�E�  .

0��"e�-   _�Y �� 	&.�  ,�-       �� 3�"#7- 3���� ����� !����  ,

��##4�##- 3�##()$  ��##$4 ,Medicago sativa cv .Hamedani

  "E
&( �"O ,����"e .DNA   ' &E+ ��^   ' &$(�)�	&1$� 0��"e 

     '�&6$6  R&$(�)�	&1$� 0�&� �MVII         � R�#���6. �� �
���#�� �#( 

             "#O ���o�#�� 3�	�#57-� C#r =�&� �"O 
�X1:$� ��	)� .(

 u&###6Y � �###q6�DNA �� �
���###�� �###( �"###O ���o�###�� 

   �&  M&; 	
 �� &�&����5����-  ,�x^   � ��^     C$#7o� �� &E�#E 

"##O �
� . 91##.��PCR W##SZ 	
 �^ �##�$%��5$  )�^ R�4&E�##E 

DNA [ �^^   	K&#  ��#5$  dNTP [ �/^   �##- �� 	K&#  ��#5$  

    [�-�4���F �� R�".�    ���( ��$%��5$  PCR×�^  [�/�   W�)EF "Z�� 

Tag-polymerase  [ � ��$%��5$  DMSO�"j	
  (  "#O R�#SE� .

  �&  07- 	
      3�"( '�1  "-�O *� 
	DNA  )#$E      0#���4 �#qE 	


"O .     'E+ 06j�� �$Q5� ,��(16S-23S       � �"E�P:#$� �4���F �
 �� 

��( ��
	 ,�	�
 `$��� 0( 0. �"E�P<��-  '#%F ,926F 5’ GGT 

TAA AAC T(C/T)A AA(G/T) GAA TTG ACG G 3 ‘ ��

,�##X�E�0##Gf1 16S rDNA � 115R/23S 5’CCG GGT 

T(T/G/C)C CCC ATT CGG3   0#Gf1  ,�#X�E� �� 23S rDNA

,��.�(E. coli "O �
�����  .' "O�( . 91.��PCR  �65��#� & �� 	
 

)Biomera (    '�	��Z 0 �E�( �(�    	
 0G$A
 z^  '�E�� 0e	
    � 
��4��

 '��## 
 0## �E�( /5$##�z�'�E�##� 0##e	
  
��##4� [0##G$A
 �� 0##e	
 

'�E��  
��4��   [0$E�L i�  '�E�� 0e	
   
��4�A
     ,�# 
 J�#���XE [0#G$i�

 '�E�� 0e	
  
��4�        "#O R�SE� '��XE ���<4 3�&18 0( 0G$A
  .  ,��#(

�� 3�##1$7;� 0##Gf1  �##$Q5�IGS)   C$##( '##E+ 06##j��16SrRNA � 

23SRRNA ( �##qE 
	&## � M+ 	
 91##.�� M&@##>  �� �##�$%��5$  

      +��%� �( "j	
 *� �	�4F�^          R&�"#$�� �#( 3���� 	
 � "O �	&����5%� 

 E	 "�� ��(  � ,)$ F �   "#O ,	�
�P<58 _�
 M+ ��2��
 �( .  �� �#�

      a&6f  0S$�E M&@Z �� 3�1$7;��^      91#.�� M&@>  �� ��$%��5$  

  W�)##EF �� *##� �##- �
���##�� �##( ,�##-HinfI� HeaIII  U##P; �##( 

        "E"#O '#7�)EF Wd#- �"E��� 0E�Y	�. /7I%�	&��
 .     R�#7�� �� �#�

     M+ �� �
���#�� �( �"O Wd- !K&@>  ' �7� Wd- /78  �	�#4F �

     +�#�%� 	
 "j	
�^               �#( ,)#$ F �#E	 �� �#� � �"#O �	&#����5%� 

   "E"O ,	�
�P<58 ["�� ��( R&�"$�� .      0#I%�f  ,��#( 06j�Z ,�-&2%�

 C$( \&1���^���4 	��A �
����� 
	&  R&$(�)�	&1$� 0��"e .

   ,�-"##Z�� 	
 0(�:##� vY�##O � 3&E�##O \&##1� vY�##O

      "I��� � l(�1  0:GE U��; �� '���4&�)$� _�Y 
��-    M�#� 3���� ,

���� 	�)##�� R�##E �� �
���##�� �##( ILWIS"##O 0P##��>  � 0##$X� .

"O 0P��>  ��� !	&j 0( 0(�:� vY�O � 3&E�O vY�O :

PilnPiH
s
i∑ =

−=
1

H     � 3&E�O vY�O Pi  'P<E 'E�����         \�#7�e� *#� 	
 0E&4 �- 

'  �( ��� �(��( 3F 	�"G  � "O�(ni/N  0. ni  0#E&4 �- 
�"I�  �

N
�"I�  3�:E �	 0I �e /.' "-
.

cc
c

ji

ijS
+

=
2

S   [0(�:� vY�OCij  0E&4 
�"I�         [0#Gf1  �
 C$#( _��:  ,�-Ci

0##E&4 
�"##I� 0##Gf1  ,�##-� � Cj  0##Gf1  ,�##- 0##E&4 
�"##I�� .

���4 0��"e ,"1(         0#I%�f  ��#�� �#( �#-PCR/RFLP     /$5:#� �#( 

   ��j ����� )  "E�( 	&dZ R"8 (  ��) &dZ "E�( 	 (     �� �
���#�� �#(

R�E  	�)��JMP  "O R�SE�  .(  0        /# �&8 �� '#Y�( 9GE '�	�( 	&q1 

             ['#%F C(�#. 3�)#$  �$qE '��$j&@Y 3&E�O \&1� 3�)$  	
 '.�Y

       [�6$#� [C#O "j	
 � '5���5%� ���"- [0��"$�� [!���$E [W$E& F

      ���"E� C<%�� ���( ��<� 3�)$  � �	 "O ,�$4 .   ,
"#8 C$2E�$ 

,�-	&�.��"O 
	�F �( '���4&�)$� "Z�� �- ,��( '.�Y .

lG� � _�	(0

              0#. 
�
 3�:#E U#$G>� C#�� 	
 �"# F ��
 0( ]���Ez^   "#j	
 

0��"e      ,�	�
 0#I%�f  
	&  ,�-IGS    �#( �^^^      [��#( �#�e i/�

   ,�	�
 "j	
��^^  [z/�     ,�	�
 "#j	
 ��^^       '#%F ��#( �#�e 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               3 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


 ����� ��	
� � ���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

"##E
&()  /5##O�( .�/� \&##E �
 ,�	�
 "##j	
 IGS##. "##E
&(  0

      \&E �
 C�� 3�� \&7S IGS�z�^     �XEF C$2E�$  � zx�   �#�e 

  
&( '%F ��( .  0�&�MVII              C#�� 	
 l#e�  0�&#� 3�&#18 0#( 0#. 

      ,�	�
 ��� �"O �
����� 0I%�f IGS    3�� �( �^^^  
&#(  .  �#$N� 

     0#��"e 	
 0#$Z�E C#�� ���"#E� 3
&(   ,��.�#( �#6�o  ,�#-  ,�#-

       3�	�57- � '���� !�I%�f  	
 R&$(�)�	)�� (     �"#O �	�)#4 )$E

��� .'�	�(      
	&  	
 3�GG>  C�� ,�-zx   R&$(�)�	&1$� 0��"e 

        0#Gf1  ���"#E� 0. 
�
 3�:EIGS   	
 z�     ' &$(�)�	&1$#� 0#��"e 

   0SE&� �<�)7-���^       0#��"e *� 
	& 	
 � ���^    ��#( �#�e

  ��� �
&( '%F.           3+ *#� 3"O 0��m� �	 � � C�� /$%
 �XEFtRNA

   0Gf1  	
IGS  "E
�. 3�&18  .(   C�� 0( 0e&� �   ,K�( 0.�^  "j	
 

 0��"e ��      ,�	�
 U$G>� C�� 	
 0I%�f  
	&  ,�-IGS   3�� �(bp

�^^^'      �qE 0( C���(�1( "1O�('   0��"e 	
 "�	    3�� 0#. '��-

  0$Z�EIGS    �� ��7. bp�^^^'     3+ �� 'Y�( JK�7�Z� "O�( �#- ,

tRNA"1O�( �"O V�Z 0$Z�E C�� 	
 
&e&  .

  57- � ��Pe  3�	�)�� (        	
 �	 0#$Z�E C�� M&; )$E�z   0#��"e 

   0#SE&� �<##�)7- R&$(�)�	&1$#�bp���^ �
�#. �	�)##4 "##E� .

         0#E&4 ���#� 
	&#  	
 0. W- '��I%�f       R�#SE� ' &#$(�)�	 ,�#-

               *#� �#$I7e /#Y�
 	
 �	 0#Gf1  C�� 3�� 3
&( �$N� � 0���4

  '  "$��� 0E&4        3���� \&E �
 
&e� '�Z � "11.IGS     ,��#( W#- 

XEF��� �"O �	�)4 �)��� �� .( '7�)EF Wd- �� 06j�Z ]���E

IGS        'O�( W�)EF �
 �( �"O �$Q5� HaeIII   � HinfI    0. 
�
 3�:E 

 W�)EFHinfI  ]1#� =#G�      C$#( 	
 !��#��  '#6$���� ��#7$E��^

     
�. 
�S�� 0I%�f  
	&  ' &$(�)�	&1$� 0��"e .    M&@#>  Wd#-

PCR)  'E+ 06j��IGS (       W�)#EF �#( �"O �$Q5�HinfI    0#� "#$%&� 

            0( !�IfA C�� �- 0E&7E �� 'dI( 	
 '%� 
�. 0IfA�   )#$E 
"#8 

"$�	 .      W�)#EF 0. '%�Z 	
HaeIII       !��#��  '#6$���� ��#7$E �


    0IfA 
�"I� � 
�. 
�S��      0#E&7E �Q.� 	
 )$E 06j�Z ,�-     0#( �#-x

   "$�	 
"8)/TO�(.   W�)EF HaeIII    0#Gf1  [IGS      �	 �#- 0#��"e 

 W�)EF �� ��:$( HinfI
�
 ��( .

       0#��"e ,"#1( ���4 �� 06j�Z ]���E        �#( 0#I%�f  
	&#  ,�#-

   0I%�f  ����PCR/RFLP �"e ' �7� 0H 
�
 3�:E 0� �#-	
 0#�

���4'6j�	��A"1���4)/TO�( .    M�� ���#4(I) ���   �� 0#��"e

��^        
�
 /$5:� �	 ���4 ��� 0� � "O / �O �	 0��"e  . ���4���

    / �O 3F M���^�  
&( 0��"e      0#��"e � MVII)   l#e�  0#��"e (

    	��A ���4 C�� 	
 )$E���4.     R�
 ���#4��� 	
��     	��#A 0#��"e 

              
&#Y 0#H �O�
 
&e� 0��"e ��- R&� ���4 ��� 	
 � ���4

"E"O W$<G� �2�
 0��
 0� 0( .���4 R�
(II)  / �O �� 0��"e 

                0#. 
�
 /$T:#� �	 /G�<#  ���#4 ��� �
 ���4 C�� 
&Y 0. 
&(

  '%��x 0��"e     ' �
 � �z           
�
 ,�#e 
&#Y 	
 �	 0#��"e .  ���#4

                 	��#A /#PA ���#4 �
 0#( �P<#E ,��	�
 06j�� 	
 0. W- R&�

�O�
 .  0��"e �
 / �O�}��   � �� 
&(  .0��"e     ���#4 C#�� ,�-

  ,�	�
 *� �-�
3����IGS"E
&(.3�7-	&;0.J?PA�>( "#O

E&4�
�( [' &$(�)�	&1$�  0R�E �#-,S. meliloti �medicaeS. [

'        06#j�� '6 �#5� ��#>% �� 0#. "11. 	�
 ��4 �	 0SE&� "1E�&�

 *�
)E '5$�E+            0#SE&� �#( `#$��� 0#( � "#E	�
 W-�( ,��  ,�#-

       '�<�)7- 0%�<5� � 0%�� "1rb    '#  	��A �( �L    C���(�#1( "#11.

        0�&#� C���#4 	��A 0( 0e&��(MVII     ���#4 	
 I     �#��Q.� 0#. 

0��"e    / �O )$E �	 �-'    #7�Z� 0#( "#O    	
 ���#4 C#�� 
�#�� M�

�"E�$4�(0��"e  ,�-S. meliloti ���4 � II 0#��"e / �O   ,�#-

S. medicae"##O�( .     *##$15� �##( �"## F �##�
 0##( ]��##�E 

rDNAS23-S16RFLP/PCR  0#( ]���E �( UPf1  0I%�f  C�� 	
 

         �#�� 3�	�#57- � ��#Pe !�#I%�f  	
 �" F ��
)�� (  0#.�z

      �	 C�� �( �	 0SE&� �<�)7- 0��"e     "#E
�
 	��A 0I%�f  
	&  � .

           0#I%�f  
	&#  �$I7e 0. 
�
 3�:E �XEF ]���E '#      �
 0#( "#E�&�

        0��"e ���Q.� 0. M�� ���4 
&O W$<G� '6j� ���4     �#( 	
 �	 �-

'  0�&� � ���4S. meliloti SU47    �#��4 	��#A ���#4 3F 	
 

0�&� 0. R�
 ���4 � '�&6$6  3�&18 0( S. medicae M1  	
 W#- 

   3F /Y�
        0#��"e 3�&#18 0#( �O�
 	��A ���4   ,�#-medicaeS.

  "E"O �
�
 v$o:� .            3�)#$  0#. 
�
 3�:#E 3&E�#O \&#1� vY�O

        	�"#G  '#%� �
&#( !����  �6�o  '���4&�)$� ,�-"Z�� 	
 \&1�

 
&( *� �� ��7. '���4&�)$� ,�-"Z�� 07- ,��( 3F )M�"e� .(

            #$I7e �� '5r&#. 9#o( 0I%�f  0( 0e&� �( \&m&  C�� �

,��H�(�-       ,��#( 3�#()$  ��#$4 s#� 
�(	�#H � 0SE&� �<�)7- ,

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               4 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


�.(�	� /�(01 2�
3 4�5	6 /�
73 �8 ��	9(�8 	� �����:���
�� 	�...

���

90

5.71 2.85 1.42
0

10

20

30

40

50

60

70

80

90

100

2000 1800 1200 1931

وزن قطعه ( جفت باز)

ي
وان
فرا

صد 
در

 "7!*. e�(f� V	�6a �08�8.� AD�� IGS F�� �� �A! ��	�	
! *]^4�8AL m	> �����:���
�� 	��8A � �	(�8 	�

 "7!@ . ��bG� � �:0M �n� _�	(0PCR ��:0M �8 ��	9(�8 	� HinfI) A ( �HaeIII) B(�8AL 4 	�Sinorhizobium SPP

 ��AL*. 	
��.� �8A � �	(�8 e�(f� ��8.Y��:�� 	�AB8� �� ��0	! 2�
3 c>	! 23S rDNA)oPCR/RFLP 16S

'���4&�)$� "Z�� �- 	
 0��"e 
�"I�  3&E�O vY�O)H( '���4&�)$� ,�-"Z��

�� ��/^ �i
� �i/^ ��
� �^/^ ��
�� ��/^ �^
x �i/^ ��
� ��/^ ��
�^ ��/^ ��
i ��/^ �i
�^ �z/^ ��
� ^ ��
�z �i/^ ��

M
ar
ke
r

A
(M

V
II
) B C D E

A B C D E F J

H
(M

V
II
) I K

M
ar
ke
r

M
ar
ke
r

A B

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               5 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


 ����� ��	
� � ���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

��x

1.1
1.2

1.3

2
3
4.2
5.1

5.2

7.1

7.2

8.1
8.2

9.1
9.2

10
11.1

11.2

12.1

12.2

12.3

13

16.1

19.1

20.1

20.2

21.1

25.1
25.2
25.3
25.4
26
28
29
31

32.1

32.2
33.1
33.2

34
35.1

35.2
35.3
36.2
39.1
39.2
39.3
40.1

40.2
41.2

42.2
42.3
43.1
43.2
43.3

43.4

44.1

44.2

45

47.2

49
50.1
50.2
51.2

51.3

52.1

52.2

54.3

57.1

57.2

57.3
58.1
58.2
58.3

60.2
61.1

62
64

65.3

66.1
66.2
66.3

68

69
70.1
70.2

73

74

81
82

88
92
108
110
114
115
116

5.2

118

119

120
121

122

126
127

128. 3

131
133
141

145

147

150

152
153
154
156

157. 2

160

161
167
168

170

174
182
183
185
186
187
189
192

193
195

198
199
203
209
212
MVII

II 

I

III

"7!+.4�8AL 4�5	6� �8 "D	B �8.Y��A0� .(;	� 	� 	
�� .� �����:���
�� 	�PCR / RFLP 16S- 23S rDNA

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               6 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


�.(�	� /�(01 2�
3 4�5	6 /�
73 �8 ��	9(�8 	� �����:���
�� 	�...

��i

 ��AL@.�8A � �	(�8 e�(f� ��8.Y��:�� 	�AB8� �� 4�	�3 c>	! 	
�� .�23S rDNA) oPCR/RFLP (16S

�� �� �� �� �� �� �i �� �i �� �^  '���4&�)$� ,�-"Z��
�i/^ xi/^ �^/^ �i/^ ii/^ �^/^ �^/^ xi/^ �i/^ xi/^ � �^
xi/^ �^/^ ��/^ xi/^ xx/^ ��/^ �i/^ �^/^ ��/^ � ��
�i/^ ��/^ �z/^ �^/^ �i/^ �z/^ �^/^ ��/^ � �i
xi/^ �^/^ ��/^ xi/^ xi/^ ��/^ �i/^ � ��
�^/^ �^/^ �^/^ �^/^ �^/^ �^/^ � �i
�^/^ xi/^ �^/^ �z/^ �^/^ � ��
x�/^ xi/^ �^/^ �i/^ � ��
�i/^ ��/^ �z/^ � ��
�^/^ xi/^ � ��
xi/^ � ��
� ��

 ��AL+.�� p�.g 	> "�8�� F�� �i()���0	! 2�
3 c>	! � �� 	
�� .�23S rDNA)oPCR/RFLP (16S

OC −
3NO +

4NH pH ( )m
SdEC Sand Silt Clay P

-��/^ -��/^ -��/^ -��/^ -�z/^ i^/^ -x�/^ -�x/^ ^x/^ W- `��m'2�<(
^�/^ ��/^ ^�/^ ^�/^ �i/^ ^��/^ ^�/^ ��/^ ��/^ '1I  gf� ,	�
)p(

 0��"e ,����"e        �<#$E W#- 	�q�E� �� 	�
 3�"1r �- .    ]��#�E ��#��

    3�:E 3��2�
 !�G$G>�'         3�()$  ��$4 \&E 0( '5$�E+ \&1� 0. "-


    ,��.�( ,��� �"e ,��( 0.     	��A �
����� 
	&  �-'     '2�<#( 
�#$4

  
	�
)�� .(         3�#()$  ��#$4 �� 0. 'E� � [C�� �( ��?8    ,��#��"e 	
 

   �
����� ,��.�('             	��#A 0#I%�f  
	&#  '��#- 0��"e 3F =G� 
&O

'               �	 3�#()$  ��#$4 "#1E�&�( � 0�O�
 '�K�( '�(�A	 !	"A 0. "E�$4

��4     0#��"e ���� � "11. 	�
           V�#Z 0#I%�f  �� J?#78 _�#Y ,�#-

' "E&O .W-C$1r   ���4 0(�:� vY�O       �#6�o  ,�-"#Z�� 	
 �-

    0�5E C�� �2E�$('     ���#4 0#. "O�(       ,�-"#Z�� 	
 
&#e&  ,�###-

 !��#��  W- �( )$E �6�o '  "1O�()M�"e�.(

 '�	�( ]���EW-'2�<(   ,�#1P  �#( 3&E�O \&1� PCR / RFLP  �#( 

      \&1� vY�O 0. 
�
 3�:E '.�Y / �&8[          3�)#$  �#( '#�1  0#f(�	 *� 

        *� ,�	�
 � 0�O�
 �6$� 3�)$  � W$E& FW-'2�<(    "#j	
 �#( �#PQ  

 CO_�Y 	
 gf� 	
 0. 
	�
 �-z�
&( 	�
 '1I  "j	
 )M�"e� .(

W-C$1r          ' &$(�)�	&1$#� ,�- 0��"e \&1� C$( '�1  0f(�	 *� 

0��"$�� '%F C(�. 3�)$  �(     	�#P�8� �� y�#P�	� C#�� '#%� �O�
 
&e�

  	�
	&Y�( ,��7. ,	� F
&( .��A�(	        "#1r 'E&$#��4	 0#f(�	 *� ,

      3�:E '.�Y / �&8 �( ��$N�          �#( �	 0#f(�	 C���X( 3&E�O vY�O 
�


    
	�
 _�Y 	
 �6$� "j	
 .         3�)#$  '#�	�( ,
"#I�  !�#I%�f  	


               � 0#e&� 
	&#  '#f$>  / �&8 ���� � '.�Y / �&8 �( '�<�� \&1�

       '1I  0f(�	 !�I%�f  C�� �Q.� 	
 � ��� 0���4 	��A �>(  C$#( ,	�


 ,��.�( \&1�      ��� �"�
�4 �	�)4 '.�Y ,�-	&�.�� � �- .f   !�#I%�

   _�Y 	
 �"O R�SE�          C$#( ,	�
 '1I  !���� 0. 
�
 3�:E /���( ,�-

      _�Y C$( 	
 �6�o  ,�- 0��"e 	&dZ       ,�	 �#( 0#. '�����  ,�-

        
	�
 
&#e� 
&( �"O M�78� '�6�o  ,�-	�7$� �XEF .     0#I%�f  C#�� 	


                 � ,�	��:#. '��$7$#O 
�&#  �� �
���#�� /#$%
 0#( 0. "O vo: 

       �"#O M�#78� '5�)$� !�$678      ,��.�#( \&#1� ��&#� �:#. 	
  ,�#-

        ��� �
�. �"$� ,�$27:r 9-�. _�Y 	
 
&e&  ' &$(�)�	)z .(

     '#E+���$E /$<#E��� � !��<� gf� � R&$(�)�	 \&1� C$( '�1  0f(�	

     ��� �"O �	�)4 _�Y)�x .(         0#( \&#1� ��� C57  �X1�� �( ��?8

               �#%�Y
 !��<#� � 3+��#�$E /$<#E��� 3�)#$  	
 0. '6 �&8 0f���

�
   �>� "E	�$Lt�   
�#$4 	��A  . �	�)#4         3�:#E 0#. 
	�
 
&#e� '��#-

'                 0�#O��4 �#L� \&#1� ,�	 _�#Y 	
 W�)#$1  � W$<6. �q6� "-


��� .           #  /# �&8 0#67e �� )#$E _�#Y 0��"$��b       � �
&#( \&#1� 	
 �L

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               7 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


 ����� ��	
� � ���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	()��*+,-

���

    0��"$�� 	
 \&1� 3�)$  C���7.         �#�� �"#O �	�)#4 C$��� ,�-)�^

��x .( 
 0. �"O �	�)4 W- ,
	�&  0�P%�0f(�	 �XEF 	  � \&#1� C$( ,�

     �#�� �":E ���� '.�Y ,�-	&�.�� .       3�	�#57- � C�&#. !�#I%�f 

   	
 ,"7$#�?� ��##7$E \&#1� 0##. 
�
 3�:#E0##��"e  R&##$(�)�	 ,�#-

  R&�	��&1$ &2%W-'2�<(  '.�#Y / �&8 �( ,	�
 '1I   "#1E�   "#j	
 


	�"E _�Y ,	&O � 0��"$�� [!���$E "j	
 [ ��<�)��.(

4Z�(0.�Y

( �"78 9o  0��"e �� ,�      "#A�� 0#I%�f  
	&  ' &$(�)�	&1$� ,�-

   'T$�E+ \&1�'      ���4 	
 0H "1O�(I 0��
      K�#7�Z� ["E"#O ,"1(

 0��"e C��       ��4 M�NO� 	
 ,
��� 	�$<( �(�A	 '��E�&� �-  ��$4 ,�-

 "E	�
 3�()$  .  ���4II   0��"e �$I7e �� ,��7H "j	
  
	&  ,�-

     �4 �( 0<��G  	
 �	 0I%�f   ��I     JK�7�Z� � "O / �O �	     ���#4 C�� 

 0( s�
)E 	�$<(S. medicae���  .  ���#4III JK�#7�Z�  0#E&4  ,�

       R&$(�)�	&1$#� �1e C$( 	
 "�"e '#       !�$j&@#Y 0#H "#O�(

           "1�#O�
 n&#� ���4 �
 �� '�����  	�$<( 'T�+&%&��  � 'T$�E+ .

   0��"e �
 U$A
 0I%�f �}��   � ��         �#�
	 C$#$I� �� �
���#�� �( 

�( '%F ,�-�16S rDNA '     C#�� 	
 '#�F !�#I%�f  ,�1P  "E�&�

       JK�#7�Z� 06#j�Z ]���E 0. "O�( U$G>�         0#E&4 '#��I  0#( �#S1  

 R&$(�)�	&1$� �1e 	
 ,"�"e' 
&O .

�8:i�	h�

C�"(        "X:  '��
�� ��2:E�
 ':-�k� R��>  �E��I  �� 06$��

    � p�Y !�G$G>� )H�  �           U#$G>� C#�� 3�#T � 0#H 3��X� aF �	

 �T:� "E
�H W-���' W$1H .

��	
�������	9(�8

�.� [�
���Nj�.���^ .0�&� '����1O,��.�( ,�-�-,'E���� 
&oE �<�)7-Mesorhizobium cicier	�. �(� �( !����  !�� �$PQ� '�

��	�-'%&5%&  � '��$7$O&$( , .,��.
 0 �E 3����[
 3��X� [�	"  �$(�� ��2:E�.

�.  �:. 0 �E 	� F,�	�[M�� "6e [ '��( � '8�	� !K&@>  )����}���^ .([,�	��:. 
�Xe !	���0 �E�( �E��I   
�@#�A� � ,)�	[

!�8?;� � ,	��1� � 	� F ���
3��X� [.

�._ [,����Y.���� .['E����� ['���� �j�18 �$Im� '�	�(	�. 0e	
 �,��.�( '��- ,Sinorhizobium meliloti   �#$PQ� /$<#E��� �

 	
 !��_�Y�-3�"7- 3���� 	�� 0SE&� ,. .�	"  �$(�� ��2:E�
 ,��.
 0 �E 3����3��X� [.

�.['7��H- .��xz .0SE&� .'-�2:E�
 �:E )H� [3��X� .

5. Bradic, M., S. Sikora, S. Redzepovic and Z. Stafa. 2003. Genetic Identification and Symbiotic Efficiency of an 
Indigenous Sinorhizobium meliloti Field Population. Food Technol. Biotechnol. 41: 69-75.

6. Bromfield, E. S. P., A. M. P. Behara, R. S. Singh and L. R. Barran. 1998. Genetic variation in local populations of 
Sinorhizobium meliloti. Soil Biol. and Biochem. 30(13): 1707- 1716.

7. Carelli, M., S. Gnocchi, S. Fancelli and A. Mengooni. 2000. Genetic diversity and dynamics of sinorhizobium 
meliloti populations nodoulating different alfalfa cultivars in Italian soils. Environ. Microbiol. 66: 4785-4789.

8. Chen, W. P. and T. T. Kuo. 1993. A simple and rapid method for the preparation of gram negative bacteria genomic 
DNA. Nucleic Acid Res. 21(9): 2260- 2260.

9. Coutinho, H. L. C., Oliveria. V. M., A. Lovato, A. H. N. Maia and G. P. Manfio. 1999. Evalution of the diversity of 
rhizobia in brazilian agricultural soils cultivated with soybeans. Appl. Soil Ecol. 13: 159- 167.

10.Harrison, S. P., D. G. Jones and J. P. W. Young. 1989. Rhizobium population genetics: genetic variation within and 
between populations from diverse locations. J. General Microbiol. 135:1061–1069.

11. Jebara, M., R. Mhamdi, M. E. Aouani, R. Ghrir and M. Mars. 2001. Genetic diversity of Sinorhizobium populations 
recovered from different Medicago varieties cultivated in Tunisian soils. Can. J. Microbiol. 47(2): 139-147

12.Kevin Vessey. J., G. N. Cheminingwa. 2005. The genetic diversity of Rhizobium legominosarum bv. Viciae in 
cultivated soil of the eastern Canadian prairie. Soil Boil. and Biochem. 99: 2312-2318.

13. Lakzian, A. and E. Bromfiled. 2004. The effect of trap host plants on the population diversity of Bradyrhizobium 
japanicum. Iranian J. Biotechnol. 2(2): 90-96

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

                               8 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html


�.(�	� /�(01 2�
3 4�5	6 /�
73 �8 ��	9(�8 	� �����:���
�� 	�...

��z

14. Lakzian, A. 1998. Diversity and metal tolerance of Rhizobium legominosarum bv. Viciae in soils cantominated whit 
heavy metals. PhD. Thesis, University of Landon. 

15. Paffetti, D., F. Daguin, S. Fancelli, S. Gnocchi, F. Lippi, C. Sctti and M. Bazzicalupo. 1998. Influence of plant 
genotype on the selection of nodulation Sinorhiobium meliloti strain by Medicago sativa. Environ. Microbiol.
66(11): 4785-4789.

16. Palmer, K. M. and J. P. W. Young. 2000. Higher Diversity of Rhizobium leguminosarum Biovar viciae Populations 
in Arable Soils than in Grass Soils. Appl. Environ. Microbiol. 66 (6): 2445–2450.

17. Thies, J. E., E. M. Holmes and A. Vachot. 2001. Application of molecular techniques to studies in Rhizobium
ecology: A review. Aust. J. Experim. Agric. 41: 299- 321.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

10
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dorl.net/dor/20.1001.1.22518517.1386.11.42.37.6
https://jcpp.iut.ac.ir/article-1-800-en.html
http://www.tcpdf.org

