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1 .���A�  

 (���6�1 �� �!�� �4�0W@�*��J  =�Q�>3 ��  A>f�  =
�>1 
B�1 �5  �>C�� : .>�   �� >! �>�  ?>���    �>� 2�g>J .>6 
2�0W@ 1 � ?!� B5�6 .� ��� ���6 ��5��4 ?�W0 ����
�>>� ?�0>>! )Singh & Agrawal, 2010(. >>�;��� 
.��0/ ���  ?!� �2��4 .7 �X
  �� h�>	;  >1=
�  ̂ >;��� 
?!� 2��4 �3�i �4� 2��4 �� .�;�� =
� ?��0#� B�1 �5 :

�04��04 �!��  ���*��J =�Q�3 �� ^ 1  ?>�6�  ̂ >;��� 
:?>>�� ?>>!�  �� ]>>���>>�  ?>>��01�>>�S �>>3 ���P>>Q� 

)Hajiboland, 2007(.  �>O�� ��  .>�04  :�>5  �5�>�4 

 �
�>>��01.>>��0/ �>>�� ?>>!� � �
��>>E� ��  =>>
� �� �>>����
 �� (���6�1?���� �  �#;�� ?���01 �
��E� :��Q �7  ��
�*��J =
� �� MP/  ?��6�  �� �>b��  :�>5  �
�0>5  �0>O 

� �1   ?>�5�)Saeedi et al., 2010.(    �0>H�� =>
� .>�� 
��5��4 j�� �� �� (��)#� M��#/� ��  MP>/  (�]>�b  �>
 
 MP>/ �  �> �1  �� (�]>�b  V�?>��  :�>5  �
�0>5   2��)#>3�

 �>�  ?>��6 )Lovisa & Stig, 2011(  .>6  ��>5��4 �� �� 
��6���3   M�>�#/� .>�  ��>	�   �� �#>��� �> �1   2��)#>3�

�� �0! )Esmaeeli Sari et al., 2005(.   
^ 1 �*��J =�Q�3 ��  ��;�� .>��0/  �>�� �  ?>!� 

2��4 .7 .�  ���k� ?>��6  ���E#>3� �4  �>1 ��>5�  �
��>! 
 2?>��6��?�   �>3�)Shariat & Osareh, 2009(. � �

 �5�0�6 �
�3 � ���
� B5�l>S   :�>5� ?>��  ��0>��� :�
 :�5��GF1 =�Q�3 �*��J ��.��0/ ���  ?!� �.�04  :�>5 

�3� .#b�4 (�0* ��1���   �
�>3 ��0��� �W� .>�04  �>5 
B5�lS  :�>5    2?>! V�>��� :�#>���  �>3� .Gulfraz  �

 ����X 5)2003(  ���E�E1 �G� Mg\�b  .>��O��6 R�S 
)��/�	� 2�Q�
K�S  ��>)�  �0��>* �  ��0>�  m�>S   �2?>��6

=I�� .�n��?�5 � =
�� :��3( ��� .�   (�]>�b =#!�� ^�W�
 �=�Q�3 ��.��0/  �>�� �  �>�)�6  (K0>a�  :����>�6 
  �>3�����6 ?>�  � ��>�� ���  ?>� .>6  Mg>\�b  �>��O��6 
�/�	� =
�#��� ��GF1  ����O��6  =>
��  :��>3  =
�># 6 

��GF1 �� �� .��0/  �>��  �>!��. Ghaderian  �Mohtadi 
2007 (�� <�E1  �0O�G� �H�I :�5 �04��04 ^X�� � 
 V��>6   �>� .>��0/  �>�� �  ?>!� ��  �>�� /  =�#�S�>3 � 

=�#�S�3��I  ��04Alyssum bracteatum �  =�>�c 5 

 ��04A. simplex )��� / =�#�S�3 ( �3��� ����6?� 
 �?�#b�
�� 6. �� B
�]b� �H�I ^X�� � V��6 .��0/ ��� 

� ^ 1 NO�! B5�6 ��  �?>��
  �>W�  =>
�  B5�>6  ��
 =�#�S�3��I ��� /.�  �0>�  �>��� :���  �#>���  �0>� 2

 �>3� )P <0.01.(Shariat   � Osareh )2009 (  ��>��
?���� .6 16  ��> �1  �>*��J  =�Q�>3  �>�   �>��6 (�)>* 
2��?��  :�>�4   2?>!  .>3 ��  �>�04  h0#o�W�>6�����:  �>G� 

^>>>��E#� ?>>>��0� .=�>>>�c 5� �>>>H� �� >>>����  �P>>>�
E.microtheca :���� =
�1K�>>� ��?>>E� �0>>�. Saberi  �

 ����X 5)2010 ( ������6?� .6  V0����>6  �>�  ?>*�� � 
�J�3 .��0/ ��� � (�)W03 L�  ?>*�� ��  .>��0/  �>�� 

:�5�P� Atriplex lentiformis �G� ���� :��� ���?�� ��� 
 ��Y0� .�
� .7�  �>3.Z  .>7 � .>c5��4 �  �>���  �P>�   �>G�

���� ��� ���� .Peralta  ����X 5 �)2000 (����   ?>����
.6  .��0
)Medicago sativa( �� �p�� �� [�6�1  :�5

=�Q�3 m�O ��  ?��01?!� ?�6 .�W�;��  .6.��0/  �>�� 

�5�P� � ?!� .�04 =
� .� �0�  �>��� :���  �>1  ��GF>1 

V��6 �  �� V0����>6  �>H�I 10  �>���  >4V�   �>#�W �� �
=� 5 �0� L� � �� ^X��  �H�I20 ���� V�4  �#�W ��

� �H�I :�5 �1K�� ���Z �b�4� ]�Q�� :�G� �� .��0/ ��� 

�!�?� .Mahmood  ����X 5 �)2005(    .>6 ?>�#b�
��
L� � :��  �� .>��0/  �>��   �>c5��4 (�q)Zea mays (

 :��GF1 ��!�?��W�;�� .6 ?!� .�W�� ��  �>H�I B
�]b� 
(�)W03 :�� .� ��?� (?!  ?>!.Gur   � Topdemir 

)2008 (   � V0����>6 �M�>3 �L� �*��J �H�I B
�]b�
 B5�6 [/0� �� 20�/���� ���  �� ��?E� .>��0/  �>��  �

 ?!�2��4 7�  hg�4 � 0W@��� ?�#>	���. Jeliazkova  �
 ����X 5)2003 ( :�5�G�(�]�b ���6�1  :�� �� =�Q�3

?!� � .��0/ ��� .�04 :�5 
����� )Pimpinella anisum( �
.>>��
��� )Foeniculum vulgar(  � ��>>
�2��>>3 )Carum 

caravi( �� �H�I �� )�H�I  �>����  �>a�J ��  m�>O � 
�� ����� �H�I �����(  �3�����6?� ?���� ���� �   .>6 ��

 � 5.�04 �5  ?!�.�
� ��W�� �5   :�#>��� :�
PS��GF1 :����
�� =�Q�3 �*��J �3� �1 .��0/ ��� �5�P�.  

 �50>>>6 �����>>>7)Secale montanum(  �5�>>>�4
      <��>�� �� .>6 �>3� ��>3 ^>ab ����?�4 �� ��S�S

 2?
� ���#	506�� �0! .���E��   � ��?>��r
 ����3 .�
 �X�O  ?>!� =�>�c 5 �   <��>�� �� .> ��   `>�O  �>�

 �4?���� �30#����W�3� 350  �1500 ����  �#��  :���
20-  �>>138 + .>>/��  2�>>�4 =>>
� (��>>*0aO ���>>3� 

)Azarnivand & Zarechahooki, 2010 .(  .>� ./01 ��
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.��0/ ���  ���E#3� ���@ �W�J A5 �07 .�04  :�  NO�>!

  � tg>*� �� Af� � �>�;�:   �>1��� .> ��    �0>�6 �o#>3�
2��)#3� �� �0! )Peymanifard et al., 1995.( .��0/ ��� 

� ?!� � 0 � .��� �3� �5 h�	; =
�1 ^;��� �4?��  2�>�4 

��	� (����u1 .� ��� �0����S ?��. =
�������  �3�����f� 
=
�  ̂ >;��� ��  ���>5��4  .>6 ��   v�>�� 2?>�
K@  �>5  ���>Z 

.#b�4 ?�� 2��  :��>� ��3���  m�� :�>5�G�  �>)��  �>f�@  �>� 

��5��4 M0	� ��  �0!)Saberi et al., 2010(.  
��  .>/01   �>� 5� .>�  >�04� Secale montanum �� 

.��/  :�>5   �
�>�;� � �;g>*�   .>6���@�� �   ��>�� ?>;
�H�I   m�>O �� L>� � M�3 �*��J  .>�   [>�1�120  �
100 �>>��� V�>>4  �>>#�W ��)ppm (�>>3�  �@ �� �1K�>>� �

 M0	� �4�0W@�� �0! )Sarkar, 2002(� ��  <>�E1 
�\�;  ��GF>1  �>H�I  �>5 :  ��)>*20 �50 �100  �200 
���� V�4 �#�W �� )1 ��    �� �@ �>���� ?>; �>���� ?�7 �

m�>>O ((�]>>�b =�Q�>>3 M�>>3 (��>>#�� Pb(NO3)2  �
L� (�)W03 CuSO4 �� .��0/ ��� � ?!� :�5�P�   =>
�

.�04 �3��� 2?! �1�  �� .�04 =
� ��#b� <�Z� �O��! ��
 �����B�1 �5   =�Q�>3 �>*��J �� �>!�� :�   ��0>#��@ �� 
:��� ��;�:  �� �5��4 B!0SA#	�306�   :�>5  �>�1��

� 2��)#3� �CO v��� ���6.  

2 .���� � .� ��  

V���� �f/ ����  B5�lS =
� �P��04�    �50>6 �����>7
)Secale montanum(   �>>
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��0�� Y0�� ��]5 �� `
 ^2�����  wg��6J?\ ��0)?! .
=��c 5� ��6� ^
�3� �5�Q�
���@   :�>�� �� �g601� ��

120 �#��3 �/�� ���4 .� (?� 30 ?�?! ^
�#3� .E�Z� 
 �1:�5�G� V���� �� ^��0J �
�3 �W� #;� ����   B
�>��@

�0! xP; . =
� <�E1 �� R�>S  ��> �1   M�>3 (��>#�� � 
L� (�)W03  ���H�I �5 :  ��>�� �H�I �����?�7 �1 ��

 �� `
�5 m�O �� L� � M�3 �*��J).�   [>�1�120  �
100 ( ^��!�H�I �5 :�)* ) ?5�>!( �20 �50 �100  �
200 �>>��� V�>>4 �>>#�W ��  ��.>>3 ���>>X1 ?>>! V�>>��� .
:�#S B
�  �5 Y0� ������  B
�>��@ :��/��  .>�   �0>H��

 � Y0�� ��r�1 �� :��40�/���G Y0�� �H�I �?���� 
 ��.	�6  :�5o3 � ?�#b�4 ���Z ��0�
�� �01�����n �� L

 :��� ��26 �#��3 �/�� ���4    �0>
�S0#b �>�16   �J�>3
 � �X
��>>18  �
��>>!�� �J�>>3 �>>�0�� ��70  ?>>*��

 ?�?>! :��?fQ� . :�5�P>�  .>��0/ 2��   ��� �>5 j�� >! 
 ?�?>>!� j�� >>!  A5�]��>>S ��� ��.>>�  �>>�Jy>>Z01 

.��0/ ��� ?! yZ0#�. =��c 5� Y0� .�
�  .>7�   Y0>�
.Z�3 .7  �Y0� 2��4  .7�1  ��� =
�O@ :��>/�  B
�>��@ 
2��?��  :��4?! . ?*��.��0/ ��� )GP(  ��?�1 A�	E1 ��

 �
�f�:�5�P� .��0/ 2��  ��?�1 ��:�5�P� ��6   � 2?>!

�J�>>3 .>>��0/ �>>�� )GR ( �>>�>>C���� ∑
=

n

i

DiSi
1

/=Rs 

 ?>! .�3�� )Maguire, 1962.(    Y0>��b =>
� ��Rs= 
 �J�3.��0/ ��� �Si= ��?�1 :�5�P�  .>��0/ 2��   �>5 ��

 �j�� >>! Di=   � j�� >>! �>>1 ��� ��?>>�1n=  (�>>�b�
 j�� !�3�. V���� �� LS ����    ��5�Q>�
���@ ^>;���

:�#�0W@ [
�\ ) Y0� ��	�.Z�3 .7   .>� .>�
�  .>7( � 
 NO�! ����P�  �� 2��)#>3� �� � >C���� )100)/  =�Q��>��

 Y0�2��4 .7  [	;������  �>#� ×  ?>*���0/ .>�  �>�� ((
.�>>3�� ?>>! )Abdul-baki & Anderson, 1973 .(

 �O�� .6���@��2��� �5     �?>���X� :��>�S Y�>��� �
�01 ��
2��� �5 :.� �3�   2?>�@ :��>�     :��>�@ ^>��1 � .>
]�1

Y����  :��3?!?� .=
�������  �� ^�Z�0��@  :�5 �� :���@
� #
��QW ^
?�1    ?>*�� :��>� .>��0/  �>��  ̂ 
?>�1 �� � 

Y= 0.5X +  :��� Y�>���    �
�>3 ���>6 NO�>!  �>5 
?! 2��)#3�. :���  =���1���� ���: 2��� �5�� ^*�; : 
 �� `>>
�5�>>5�� �1� >>
]�1� `>>
 L��>>
���  :�� .>>b��

2��� �5 :.� �3� 2?�@    �b��>a1 wg��>6 t�� [W�Z �� ��
V�>>�  ��]>>b�SPSS  ?>>! V�>>��� (�0>>*�� ��>>��� ���:� 

	
�E�� =�Q����  :�52��� �5    �� `>
�5 �>G� �� ^>*�; :
   �� 2��)#>>3� �>>� ^>>��0J =>>X��� j�� ?>>! B
�>>��@ 

)Kalantari, 2010(.  

3 .B��0�  

 �H�I B
�]b� :�5�� �1 L>� (�)W03 � M�3 (��#�� 
 ��0� (��*0aO �� (����u1 ���
� [/0�2��?��   :�>�4

:�5�P� �04�  �506�����7?!  .6.�    Y�?>/ (�0>*1 
 .|���?!�3� 2.  



392 ����                                                                  ���� 	
��� ����� ����� ����	����� ��� ���� �� !66 ���#$ 	4 
�&��� 	1392  

 <�0=1.  ?�@3 ?����A5B�7�-� !+,�  �� �7+/�����8�C�D �7 B
+,�!+, 9� � :�; �3��4  

�H�I t0C3  

)���� V�4 �#�W ��(  
�*��J  

 ?*��

.��0/ ���  

 �J�3

.��0/ ���  

 NO�!

 �����P� 

)?*��(  

 Y0�

.�
� .7 

)���� �#�(  

 Y0�

.Z�3 .7 

)���� �#�(  

 Y0�

2��4 .7 

)���� �#�(  

 [
�\

:�#�0W@ 

)���� �#�(  

?5�!  
L�  20  1/5  32  83/8  1/7  16  8/0  

M�3  21  4  33  82/7  9/7  16  01/1  

20  
L�  19  2/3  29  63/8  6  2/15  69/0  

M�3  20  3  31  8  8/6  8/15  85/0  

50  
L�  20  7/1  26  6  5/6  5/12  08/1  

M�3  19  2/1  29  2/8  5/6  5/15  79/0  

100  
L�  20  2  24  1/7  2/5  8/11  73/0  

M�3  19  2/2  29  5/6  8/6  4/15  75/0  

200  
L�  20  7/4  18  1/3  8/4  1/8  78/1  

M�3  20  1/4  30  8  8/5  15  72/0  
                  

>>
]�1�  L��>>
���2��� �>>5 :�>>5�� �1 .>>� }0>>��� :
�04��04 (�0*   .>#b�4    M�>3 (��>#�� .>6 ��� ��>��  �

L� (�)W03    (�)>* �>O�� �� .>��0/  �>��   �P>� >�04� 
Secale montanum  �G� �>��� ���  ?�#>!�� .  �>G�  �>a�J

 �� M�3Y0� .�
� .7 )  ~C>35  ?>*��(�  .Z�>3  .>7  �
:�#�0W@ [
�\ ) ~C31 ?*�� (���� ���   2�0>��   �>W�

 �� ?*��.��0/ ��� � Y0�2��4 .7 � �J�3 .>��0/  �>��  �
 NO�!����  �P����� ���  2�0���3� . L>� �a�J  ]>�� 

 �� NO�!���� ��P�  Y0�.�
� .7 �.Z�3 .7 �2��4 .7  �
 :�#�0W@ [
�\ �G����� ���  .#>!���    �>� �>W�  � ?>*��

 �J�3.��0/  �>��    �>G� �P>� �>��� ���  �>3� .#>!�?� : 
)Y�?/ 2.(  

<�0= 2. E�5� 5 9!����F:�; �G�4 ��H 9� � �-� ?�@3 �I�� �� !+,� �7+/ �����8  

�*��J  M�3  L�  

)*� (�0��@ ��0�  ��?E�P  ��?E�F   ��?E�P  ��?E�F  
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