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 �1��7 �>��?�� $�QR*�F1   ��SRK E�
�H� �1S�� E�-

> �  �1��7 �@�	�� � ���� 	
��H� �� �A�7 �?� E� =�

   [i
 �i�     Ai� Z�iI@� �i��e ��AiH�)Zare Chahooki, 

2010(. ERF      ��Qi*� Z	i@ [i�F �i� �i>���1�@ =Excel 

2010 �A
�	5 ^?	  �?�. 

 

3 -  L��)�  
T�	51�61F �1��7 Z�I@� ��-  ���� ��1� C��	@ T1@	�?�

  C�i�	@ �> ���� Z��  EF A� �?�	� �> Ai@�1� .  4P@�i�

4P�? $�QR* �SRK E;
� ZA�5 = EHM�� =�>��?�� �

�7 �@�	�� �SRK � C��	@ AD ��5 �� �>  C�AiB ��1  �

  C�AiB �� EHM�� �<��� h�N �� $�QR* �SRK 4P@��

2 �?� �A� ����7. �  � Ei� EiB1  �    f
�i�@ � C�AiB ��Ai<

Y@�
��� E
QI   �i?�� 4��>� biR�]� =    ��Qi� 	iS@ ��

=�� �Y� �X	? Q�P�� �  cM? ��05/0  ���� TL�N�

���� �1iiB� =��� .Eii�
�H�   �� QiiR* 	ii> 4P@�ii� =

M�� =�>��?�� 9:� �� EH2  � 5 �?� �A� ���� ��;@.  
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 C�AB1-  4P@���SRK  4P�? $�QR*E;
� 5�ZA =�>EHM��  E� �> E@1�@ [;N ��� ~�?� 	�mg/kg  C�? ��1391 7 �@�	�� �SRK � C��	@ AD �� �>

��5 ��  $�mg/kg )Alloway, 1995(  

  

  

 C�AB2-  4P�? $�QR* �SRK 4P@���<��� h�N  E� EHM��mg/kg  C�? ��1391 �7 �@�	�� �SRK � C��	@ AD � �� �> h�N $�mg/kg )Alloway, 

1995(  

  

�/01  ,�  -	.  +��  )�*��  

$2@�� �� �/01  25/4 ± 87/36  27/31 ± 86/192  62/21 ± 33/170  33/10 ± 41/367  

E�F �� G��	5 4H  250- 2  300- 2  900- 1  10000 - 20  

 �� �5�	�� �/01

E�F  

125- 60  400- 100  400- 70  3000- 1500  

    

3-1 -  ��)Cu(  
 C�AB E� EB1  ��1 EF �1� ���> �  �];� ���1�@ ��

 ��?� ��� =��?�� E� x1�	� Y� �SRK 4
	�;�

 ���5 ��� =��?�� E� x1�	� �7 �SRK 4
	��F � [���

�?� .f
��@ E� EB1  �� � Y@�
��� E
QI  E�
�H� =

 �1��7 �?1  4P@���F1  Y� �SRK 4� �E;
� ��-

 ZA�5 =�>��?�� 	
�? �� [��� ��� =��?��  �

7 4�D =��?�� 4�a�>���5 ��� =��?�� �� ���  $��% 

 cM? �� =��� ����05/0 ���� �1B� )698/50F=( .

���7 4�D =��?�� 4� ���  �  E;� � E;� 4�a�>

 �1B� =��� ���� $��%  Y� �SRK 	S@ �� ���5 ���

���A@.  ���e ��AH� [
 �� �  �1��7 Z�I@� �� YW

)05/0< p (A� �];�  EF =�>��?�� �� Y� �SRK

�� ��� �� � �@�	�� ���A�� �� ���7 4�D � [�

���� ��	\ C��	@ ���A�� �� ���5 ��� � E;� =�>��?��. 

4�� h�N �� Y� �SRK 4P@�� 4�a�> =�>

���� ��	\ C��	@ ���A�� �� EHM�� =����;F.  

    

��3 �� �5�	�� �/01 ��3 �� G��	5 4H  ���3 ��� $7� ���I J�H K��� ��� )0L 

100 - 20  20 - 5  ٨١/٠±8/9 98/0±6/16 86/0± 9/21 93/5 ± 6/58 Y� 

300 - 30  20 - 2/0  ٠۴/٣±1/21   13±2/90 91/3 ± 6/86 37/20 ±   7/156 X	? 

400 - 100  400 - 1  ٨٨/٢±1/43 1/9±1/71 25/4 ± 4/103 81/12 ± 4/125 =�� 

500 - 300  1000 - 20  ٩٢/١٠±1/118 ٢۵/١٧±6/200   46/16±3/232 94/29 ± 1/193 Q�P�� 
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9:�2- E;
� Y� 4P@�� ���1�@= EHM�� =�>��?�� ZA�5 D 	� 0�mg/kg  

  
3-2 -  �
�)Pb(  

 C�AB E� EB1  ��1   �]i;� ���1�@ �� EF �1� ���> �

      ��� =��i?�� Ei� x1i�	� X	i? �iSRK 4
	�;� ��?�

 ���5 ��� =��?�� E� x1�	� �7 �SRK 4
	��F � [���

�?� .E�
�H� ��X	? �SRK = E;
� ��ZA�5 =  4i� �

  �ii� [ii��� ��� =��ii?���>��ii?�� 	
�ii?  4ii�a�> �

��ii?���>��ii�7 4ii�D = Eii;� �  ���ii5 ��� =��ii?�� �ii�

  cMiii? �� =��� �iii��� TL�iiiN�05/0 ���� �1iiiB� 

)14/20F=(   ��i�7 4�D =��?�� X	? �SRK 4� ��� �

   ���Ai@ �1iB� =��� �i��� TL�N� E;�.    Z�iI@� �� YiW

 ���e ��AH� [
 �� �  �1��7)05/0< p (   Ai� �]i;�

 EF  � ��i�7 4�D �[��� ��� =�>��?�� �� X	? �SRK

 �� ���ii5 ��� =��ii?�� �� � �ii@�	�� ���Aii�� �� Eii;�

���� ��	\ C��	@ ���A��.  h�N �� X	? �SRK 4P@��

4��     ��	i\ �i@�	�� ���Ai�� �� EiHM�� =����;F =�>

����.  
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 9:�3- E;
� X	? 4P@�� ���1�@ =EHM�� =�>��?�� ZA�5   0�D	�mg/kg  
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3-3 -  	��)Zn(  

 C�AB E� EB1  ��1   �]i;� ���1�@ �� EF �1� ���> �

      ��� =��i?�� Ei� x1i�	� =�� �iSRK 4
	�i;� ��?�

 ���5 ��� =��?�� E� x1�	� �7 �SRK 4
	��F � [���

�?�. E�
�H� ��=�� �SRK = E;
� �� ZAi�5 =  4i� �

  ��i?�� �i� [��� ��� =��?���>=  � Ei;�   � ���i5 ���

� ���7 4�D =��?�� 4�a�> ��i?�� ��> =  � Ei;� ���

    cMi? �� =��� �i��� TL�iN� ���505/0   ���� �1iB�

)152/19F= (  [i��� ��� =��?�� =�� �SRK 4� ���

 ���7 4�D � � 4�a�>���5 ��� � E;�   �i��� TL�N�

���A@ �1B� =���.    ��AiH� [i
 �� �  �1��7 Z�I@� �� YW

 �ii��e)05/0< p (  EiiF Aii� �]ii;� �� =�� �iiSRK

� =�>��?�� � �@�	�� ���A�� �� ���7 4�D � [��� ��

    ��	i\ C�i�	@ ���Ai�� �� ���5 ��� � E;� =�>��?�� ��

����. 4�� h�N �� =�� �SRK 4P@�� =����;F =�>

���� ��	\ �@�	�� ���A�� �� EHM��.  
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 9:�4-  ���1�@EHM�� =�>��?�� ZA�5 E;
� =�� 4P@��  0�D 	�mg/kg 

  
  
3-4- ����� )Mn(  

 C�AB E� EB1  ��1   �]i;� ���1�@ �� EF �1� ���> �

 E� x1�	� Q�P�� �SRK 4
	�;� ��?�  =��i?��  4i�D

    ���i5 ��� =��i?�� Ei� x1�	� �7 �SRK 4
	��F � ���7

�?� .E�
�H� �� �SRK =E;
� �� Q�P��ZA�5 =  4i� �

��ii?���>= ��ii�7 4ii�D  �Eii;� � =��ii?�� �ii� ���ii5 ��

  cMiii? �� =��� �iii��� TL�iiiN�05/0 ���� �1iiiB� 

)915/5F=(  �SRK 4� ���  [i��� ��� =��?�� Q�P��

 ����7 4�D �E;� � [��� ���   � ��i�7 4�D 4�a�>

   ���Ai@ �1iB� =��� �i��� TL�N� E;�.    Z�iI@� �� YiW

 ���e ��AH� [
 �� �  �1��7)05/0< p (   Ai� �]i;�

 EF  i?�� ��ijk 	> �� Q�P�� �SRK ��   h�iN � ��i5 ��

4�� EHM�� =����;F =�>���� ��	\ C��	@ ���A�� ��.  
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 9:�5- EHM�� =�>��?�� ZA�5 E;
� Q�P�� 4P@�� ���1�@   0�D	�mg/kg 

 

  

4 - 	
�� �$�)� � MJ1  
 

EB1  ��  �A�7 �?� E� f
��@ E�  	i&��< �iSRK 4
	�;� 

=�� � X	? �Y� 1�	�E� x  [��� ��� =��?�� YW �

 �7 ��E� x1�	� ���7 4�D =��?�� �?� .  Qi�P�� �SRK

�ii  Eii;� � ��ii�7 4ii�D �[ii��� ��� =��ii?�� Eii? �� 

   	i2�< ��ijk 	> �SRK 4
	��F � �?� E��;� =��AD

 �i?� �A�7 �?� E� ���5 ��� =��?�� ��.     Ei� EiB1  �i�

E�
�H� �� � �>���1�@     AiD �i� �>��i?�� 	i&��< �SRK =

�	@�@�	�� �SRK � C�   Qi�P�� � =�� �X	? �Y� $�QR*

�	F 	�%  E@1P�
� ��1  �� �� 	w�D 8H�  f
��@: 

 Y� 	2�< �SRK ��1� G��  ��� =��i?�� =�> E@1�@ ��

�ii�@ [ii����   �� 4�ii��� ��	ii\ � �>��ii?�� 	
�ii? Eii�

���A��= �� �@�	��    4i
� EiF Ai��� 96� 4
� E� A@�1 

���@�F 9�� �� ��?�� Y� HM��  �Ai�
7 �� � ���� ��	\ E

EHM�� E�   =��i?�� �� YiW �A� A>�1N 9
A�  �@A�� =

      =��i?�� Ei� x1i�	� Yi� �iSRK 4
	 G�� [��� ���

        [i��� ��� �� Ai�� ��i?�� 4i
� EiF �i?� ��i�7 4�D

  EiB1  �� � �?� EHM�� Y� ���@�F E� ��?�� 4
	�:
�Q@

    0i6�K ��i� �ijB �� � ���@�F 9�� =��?�� �� E:�
� E�

� ��	\ ���  ni<�� � E�*	5 $�1& ��?�� E� QR* 4
� C�H�@�

�A�  �� 	 G�� ��?�� 4
� =�> E@1�@ �� 	2�< 4
� �SRK

 ���5 ��� � E;� =��?��   Ai��� ��i5 �� C�i�	@ AD �  �

�� [��� ��� =��?�� A�@��> ���A��   ��	i\ �i@�	�� =

�	5 .KE;� =��?�� �� Y� �SR    �� 	i��F ��i�@ E�

�?� 	P
� =��?�� �� ���A�� �� �   ���� ��	i\ C�i�	@ =

�� �7 96� EFER&�* A@�1 ?�� 	�;� =   Ei� Ei;� =��

� EHM�� Y� ���@�F ��    4i
� Ei� QR* 	��F C�H�@� EI�@

  ��� =��i?�� 4���A@ ��	\ 96� E� 4�a�> A��� ��?��

    Ei@1�@ �� Yi� �iSRK 4
	��F����@�F =��?�� �� ���5

    �Ai� �A>�i;� ���i5 ��� =��?�� =�> �i?�.   4P@�i�

4�� h�N �� Y� �SRK   Qi@ �>��i?�� =����;F =�>

���A@ ��	\ �@�	�� ���A�� �� ��� �?� G�� . ��?�� 4
� ��

Harmanescu  C�? �� U@���:�> �2011   �@�i��� ��

  T	i2� 8
	� �� 4P�? $�QR* ���L? 	MN ���
��� ��

 EiHM�� �� �A� �;F $�I
Q�?   �@�i��� �� �@Ai�� =

�	F �A>�;�A@   X	i? �Yi� �SRK  � Ei;
� �� =�� =

 8���� �� 	�;� �@A�� EHM�� $�I
Q�?	 ��� �1�   EiF

���� �@�1]�> 	w�D 8H�  f
��@ ��.  
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4
	 G�� ^> X	? QR* ��1� ��  =��?�� �� �7 �SRK

 � ���7 4�D � E;� =��?�� �� �7 �� YW � [��� ���

 �� �7 �SRK 4
	��F �A� �A>�;� ���5 ��� =��?��

�?� .4�� h�N �� X	? �SRK 4P@�� =�>

@ �>��?�� =����;F� �?� G�� Q  ���@�	�� ���A�� 

 ��	\����.9
G� �� �:
 E@1�@ �� �1B1� X	?�� �> A@�1 

���B �1�< �� ���@ �Q
 =– � ��	� �� A��� EHM�� �

 �	�
� [��� ��� =��?�� =�> E@1�@ �� X	? �SRK

 �?� ���@�F �R&� 9�� �� EF �>��?�� 	
�? �� 	�;�

��1� ���A�� �� ����� ��	\ �@�	�� = . �� X	? �SRK

���7 4�D � E;� =��?��  ��	\ ���@�F �� 	 ��� EF Q@

 �� � �?� G�� A���> [
�Q@ ���B E� �6� A@���

���A�� �� ���5 ��� =��?�� ��� ���� ��	\ �@�	�� =

�� � ���@�F =��?�� �� 4���A@ ��	\ E� EB1  ��1� 	 �

 4
	��F ��>��?�� 	
�? E� 0�@ ���B E� ��?�� 4
�

 E@1�@ X	? �SRK � �?���� �� EHM�� �� X	? ��Q�

���A�� �� ��?�� 4
� =�>���� ��	\ C��	@ =. Bech  �

@���:�>U  C�? ��2012 E@15 b&1  � �
�?��� E�-

5�167 	��	� �� ����	� �>�5 =�> �� 4P�? $�QR* �

 �@A�� T�	�� ��A��N��	W �	W . �];� E�6�M� 4
� ��

�6��* =���� 8���� �� �\�� ��>�5 EF A� 9�D =�>

 �	�;� 9H@ � 8���� 	
�? �� �\�� ��>�5 E� ���@

�SRK�� ��;@ �� X	? �� �jB1  9��\ =�> EF A�>�

���� �H��M� 	w�D 8H�  f
��@ ��.   

 �� Y� �SRK A�@��> =�� �SRK =�> E@1�@ =��?��

� 	
�? �� �A� �\�� ���@�F 9�� �� EF [��� ��

���A�� �� � �?� 	�;� �>��?������ ��	\ �@�	�� = .

 =�> E@1�@ [��� ��� �� A�� EF ���7 4�D =��?��

�?� ���@�F E� ��?�� 4
	�:
�Q@  �� =�� =G�� �SRK

A���> ����  EF���A�� �� [��� ��� =��?�� A�@�� =

���� ��	\ �@�	�� .E@1�@  ER&�* �� E;� =��?�� =�>

 �� E� ���@ =	��F =�� �SRK ����@�F �� 	�;�

���A�� �� � �?� ���� ��;@ 	P
� =��?�� C��	@ =

���� ��	\ . �� EF ���5 ��� =��?�� E:�
� E� EB1  ��

 E� �>��?�� 	
�? �� 	 ��� � ���A@ ��	\ ���@�F =��?��

�� Q@ ���@�F@ �� =�� �SRK 4
	��F A��� =�> E@1�

�?� �A� �A>�;� ��?�� 4
� . �� =�� �SRK 4P@��

4�� h�N �� � �?� G�� Q@ �>��?�� =����;F =�>

���� ��	\ �@�	�� ���A��.  �?1  EF �HH�  ��

Romero  �� U@���:�> � C�?2012  �?�	� �1S�� E�

 �� �@A�� �
�? �� $��F	� �?1  4P�? $�QR* XJB

�@ �*	5 Z�I@� �@�u?� �X	? �Y� �SRK ��� ��;@ f
�

 E@��?7 AD � 8���� 	
�? �� 	�;� �@A�� 8���� =��

 EB1  �� � �?� ��1� �A�� �� 	e�  �R< E� EF �1� ���

EHM�� �� E:�
� E� [
�Q@ =�>��?�� �[��� ��� =

 E� �� =�� � X	? �Y� 	&��< �� =	�;� �SRK �A��

H�  �A@� ���� ��;@ 	 ��� =�>��?�� ���@ �� �> �7 8

���� �@�1]�> 	w�D 8H� .  E@1�@ �� Q�P�� QR* �SRK

 ��
	H  E;� � ���7 4�D �[��� ��� =�>��?�� =�>

 �7 �SRK 4
	��F $�QR* 	
�? A�@��> � �?� E��;�

 �SRK ��� �?� ���5 ��� =��?�� =�> E@1�@ E� x1�	�

 �>��?�� ����  �� �7 h�N � ��5 �����A�� �� =

 ��	\ C��	@���� � EHM�� ��AD� C�D �� �A�� EF �I@7 ��

�� Y� �A�� ����� �5�167 $��6�M� 	yF� �� � A���

 =�� � X	? �Y� $�QR* � Y� E��;� ���*� 96� E�

 �� X	? U
�Q*� � 9H@ � 9�D U
�Q*� 4�a�> � =��

 ��@A�� EHM���A� �A>�;� ^>��A@� )Romero et 

al., 2012; Harmanescu et al., 2011 ( �1B� �� �

�Q
 ���B- �� QR* E? 4
� �SRK �EHM�� �� ��	�

 EHM��G��  ��	\ �@�	�� ���A�� �� �A�� $���I� �� �

 �7 U
�Q*� � A61  =�	� ����� EF Q�P�� QR* ��� ����

 C��	@ ���A�� �� 	w�D C�D �� ���A@ �1B� EHM�� ��

���� ��	\.  

� [��� ��� =��?�� 4�*	5 ��	\ E� EB1  �� ���A�� �

 96A� E�6�M� ��1� 	&��< ��1� G�� � Y� ���@�F �R&�
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Abstract  
 
Pollution of agricultural lands is a widespread problem in mine regions. The transport of the pollutants through the 
food chain, causes their accumulation s in tissues of plants and animals which endangers their health. This study 
aimed to measure the concentrations of heavy metals (lead, copper, zinc and manganese) in wheat roots (Triticum 

aestivum) of Darreh Zaresh villages which might be used for future environmental monitoring. Ten wheat samples, 
were collected from each of four villages. After dry acid digestion, the metal concentrations were measured using an 
ICP-OES instrument. According to data normality by the Kolmogorov - Smirnov test was performed, to check for significant 
metal concentrations in villages  one- way ANOVA and For comparison of mean metal concentrations villages Tukey test was 
performed by using SPSS(17) software. Concentration of Cu, Zn, Pb and Mn in the roots of wheat samples collected 
from different villages were significantly different.The highest concentrations of copper, lead and zinc, were 
observed in wheat roots of Darreh Zereshk village (60.3, 164.3, 123.1, 197.8) mg/kg dry weight, respectively and 
the highest concentrations of manganese were observed in wheat roots of Hasan Abad village (224.8) mg/kg dry 
weight. The lowest concentrations of copper, lead, zink and manganese were observed in wheat roots of Darreh 
Gazeh village (9.8, 21.1, 43.1 and 118.1) mg/kg dry weight, respectively. Results showed that metal concentrations 
in the samples decreased with distance from the mine. The concentrations of Cu, Pb and Zn are in critical rang in 
Darreh Zereshk village and in normal rang in Darre Gazeh village. 
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