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'i�L� '6LW��) [�� �� ��?�A  �$��A '5� '��$ �<
 7�) 3��$ �6�K�D��:�
�
��� G��� "� �F�A G����H)

20*20 �E� UA�� �� �ZW 8E
�; .�? 8A t��D 869�� y�A�< 
�E	�A "� ���$ `��W��<��; ��< �� l�B)�� 4�XEL� �A h��� 

3��A   'i���)   �)� " "� 8�XA ��N�) ��"� �W��C@ ��� � �� 
��� �>< �@ �$��A��< T�K�D��:�
 �A � � y�A :V��E� 
�? )21.( �� o�2F 8W��W�����A "� 7�) ����< `��W� 8A 

d�D� 869�� y�A��< ����� �� 8ELA 7�) 3��; �< j�) 8A 

'��w    "�� ���� �E
�; ���F ��]$ �) ��E� ��^�� �� 

����9���W �B�)�) {�Q)� �? �) 8��V y�A��< �A�QEW� dV "� 

3� ��� j�) .�?�A 1�)�) ���A 8W��W��< y�A 8A '��  "�
'?���A j�) f�� ��5u �W�?.  G��� ��9=�<

3"��W� 8V �6�K�D�
���d��? �W�? ���; 3"��W� !��)�� ���;
'i�L� �(�E�) j�) h��� �(UA���E�) >?�@ j�) >?�@ 
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�A��"�� �E����@ RF�? �?� "� 8D���� ��" �? 3���E$� )5.(  
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h$�E� j�) >?�@ 1Li�A �EW�$   �E�:A �$ 3��) 

1Li�A  [�$ 

Gi =  HCD/(A*1000) 
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3�? �� 8A #J 8
�w� 3���W   8W��W # �� (� ����  .�? 3���
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c�EQ� ��<����) �� #�	W �� ���� Y9@ k]$ �� .�<� ��
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 3��DJ 4����V   'D�BV �` �V �29� 8$ 8A hX
 8�D�]� ����
 .����; 8���� �29� 8$ ��� Y��EW ��AD� 8A �� ��	V �� d�

 "� �;��DJ ���� �� o�F �����W�E$� ���  `��
 �W�5� ��<����W�E$� ��   �I�� ��<��	V ��<����W�E$�

 3��;   q�F �;��DJ �A��"�� ���A�� 
���	
�.���  ��� ��

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

G�2Q	�  3��DJ 8X]9�  �<�?1   �<�?2  

 !��)��)cm( 62/14±a6/107  93/10± b4/126  28/11±b7/121  

�]�)cm(  3/9±a6/86  17/10±b1/132  23/13±b5/137  

j�) k]$ )2m( 13/0±a65/0  25/0±b65/1 35/0±b61/1  

j�) h��� )2m(  29/0±a71/2  32/0±b17/4  42/0±b95/4  

8X� �]� )cm(  82/0±a9/5  67/0±a8/6  15/1±a2/7  
8X� h��� )2m(  44/2±a38/0  44/2±a43/0  44/2±a42/0  

  (-)  �?� RF�?  025/0±a66/0  044/0±b31/1  072/0±b29/1 

 (mg/g) a  d�
 ��V   0057/0± a 4/0  00056/0± b 68/1  00049/0± b 62/1  
(mg/g) b  d�
 ��V  0010/0± a 07/0  00092/0±  b 28/0  00049/0±  b 32/0 

 (mg/g)  dV d�
 ��V  0014/0± a 47/0  0013/0±  b 09/2  0010/0±  b 08/2  
(mg/g) ����9)��V 31/0± a 39/2  41/0± b 49/4  34/0± c 95/5  

(mg/kg) ��D �@ 44/2± a 16/19  49/1± b 64/13  50/1± b 35/14  

   (mg/g) a/b 063/0± a 7/5  041/0± a 00/6  266/0± a 1/5  
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�% &���' # (�� �� ��) * +�,� -�
� 
��.� /0'����  $1

.2��3-�4� .1 ��� �� � �� 56
� 
��.� $7��� 89��":  �� ;�%

����� �<1� �": 
�����)� �"= ��	>� 3� $�. ��� ��� ��>"$ ? @6 

A�
 B�) *�: �� -�
� �C��$  �� $DE�C� ���� $ .7 +� � 	!� �����

4#�EF1 )1990 :��K.� # (? @64�� ���M7 ������	
� ����� # 5�

����1 &��� &��� 
��- $1 DE�C� ����$  4��������	
� $� $7�� ��

 5���� ��7# 
��- �-��EF $���+ �� $1 � 	!��B�) * $ A�
�: 

����
+-�4� 
�� $ .7 +� �� 
��EF 3����1 # 6E�N1 5/#�1 .����

 &����- 4��� 3����1 # 6E�N1 5/#�1 O:�A�
 B�) * �D�NP 
#���

 :�� Q���� $�14-03/0 51-02/0  #4/2-01/0 ppm �� ����

)2.(  

  
  

 ��@S4: X��,� 4����
1	 �� :�	 3�1� *��� � ��.6� �.@�. ;1<=� 0.8�9  ��1F� 3�Z��. � ;1<��1� *���D� ;I�.� �6�-> �   

  

*V1�� � \M  4
1P  

� �  ��I9$ G�:�
 8F�u 8A '��B� 8A #��9� UA�9� 

8�CH)3�99V #�<��; �9EL<   :V��) �5WJ G� �^� �� #�<��; 

'�D��
��< ��6�D�A�E� �VK�D��:�
   �K�D�
��� �5WJ �� �� 

����) ��9�"��W��< #�	)��i ��u� �� d6	�) �9V23 .(
G�:�
 8V ��� #�	W �:�W �w�i O�X�) Y��EW  d��i ��I9$

'�D��
 "��� �E�9� ��<�9W��) ���^9<�W��<  �� �� ���
�?� '��5W ��   �6�K�D��:�
 ��K�D�
��� 7�) 3��$  ����A

�9�� fgEF� "� �w�i O�X�) Y��EW ���" .�W� J ��� 8$ ��A
 #�9���� �A ����)95  G�2Q	� �ZW "� ����

'?�� '��6i �6�K�D��:�
�
����CD .  Y��EW 8A '��9� �A
�� �w�i O�X�) U)��� �A �$��A ���� !�w�� '��<� #��)

 8V ��V #��A ��9u ��`�� 8��) 8W�;   U)��� 8A '	V ��<
�� |��A �E�9� G�^W�F��V f���� �� 3�?8V ��? 89�:< 

  ��"����" # f��  ���? �5WJ '	V# �A 86WJ �^�EW 

\��]� ��? d��i   �� 8^�EW 3 g� �A G���LF ��D�� 

�)���LF c�w #�=�< O��9� '	V �� dA�X� >��$�
 �� 
�� �<��F �@ "� .'?�� ���  � �)�X�X�) ��9u 8�D�]�  ��

#��$� 8A >?�@ \��]�   ���;��� "� >��$�
  q�F
T�V #���? �5��) 8A ��$�) >?�@ �<��; #J  O��9�
�<��F T�V   ���W ��N�� 8A ����� 8��W�A��< �ig��   

���2E�� �<��F  .��V  

                                                             
1- Alloway 

 ���� �<��; 8W�; 3��DJ 8X]9� �� 8V ��� #�	W Y��EW
) !��)�� #�:�� �ZW "� O�X�)6/107 �W�$�]� �(�E� )6/86 �(

) j�) k]$65/0 ) j�) h��� �(UA�� �E�71/2  �(UA�� �E�
  ) �?� RF�?66/0  � 8A 'BLW ��E�V ��IW��� ����� (

 O��9� �� �?� RF�? �I�� �)��B� 8A .��A �I�� 8X]9�
 �CD .��A 3��DJ 8X]9� �� �?� RF�? �A��A  � ��B��X) �<�?

�� ><�V 8��� "� �6�K�D��A G����H) 8V '?�� #��{� #��)
 �� �?� RF�? '��5W ��   j�) h��� �j�) �]� �!��)��

��$ 8V '$� '�� ��� 8A �<�? O��9� 8A 'BLW 3��DJ 7�) 3
   �D��$ �?� ��5�   �D��$ 4�LX) ><�V �A ��I9$ G�:�

 �� �4$g@�E�$ 8A � �    �D��$ 3����� �A ��N�) �A ��9=�<

[��$ ���B� 4L�D�A�E�   3��V ��^�� [gEF� 7�) 3��$ ��<
|��A �� 3��; �?� ><�V<��; �?� 8^�EW �� .�W��; �A #�

 !��)�� �� ><�V   3�? 4V ��I9$ G�:�
 'Z�p >��:
�
   \J [�XEW� ><�V 8^�EW ��   8	�� 4V �?� '�� 8A 3��;

`��W� 8A ���Cp ���� 3��$ �?� ><�V .'$� 3��; ����< ��<
   :E9$�E
 ><�V '�� 8A 4����V �m�A #�:�� "� �?�W 7�)

��V ��^��   G����<�A�V 4L�D�A�E� ><�V �e�9) '$� " 
�� ��   �� [gEF�   ���9� \C� "� ���;��� d�D� 8A �W��)

) �?�A 8	�� ���	p 4EL�$23 #�:�� 8V ��� #�	W Y��EW .(
 1�)�) 8A 8�D�]� ���� 8W�; ����< `��W� �� 4����V   ` �V

3/22 �1/24 8A 8	�� ��   1�)�)6/15 �7/14ppm �� .�?�A

��I9$ ���9�  �<��; `��W�  3��DJ 8X]9�  �<�?1  �<�?2 

Cr )ppm(  
` �V  

����<  597/0± a 3/22  433/0± b 10/10  433/0± b 9/9  

8	��  635/0± a 6/15  866/0± b 2/9  795/0± b 1/10  

 Co)ppm(  
'D�BV  

����<  34/1± a 9/21  28/1±  b 01/1  50/1±  b 9/0 

8	��  853/0± a 20/24  943/0±  b 90/0  869/0±  b 02/1 

Cd )ppm(  
4����V  

����<  433/0± a 10/24  592/0±  b 3/1  737/0±  b 93/1  

8	��  448/0± a 7/14  573/0±  b 20/2  517/0±  b 7/2 
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� �� 4����V   ` �V #�:�� �)��B� 8A 8A 7�) 3��$ ����< `��W
 1�)�)42/1   63/1  ���W��) .��A 8	�� `��W� �� #J �A��A

`��W� 8A 8	�� "� G�:�
 [�XEW� �m�A [��Ei� 8A ����< ��<
4EL�$ '�� 8A ���".'$� ��J��V G�:�
 [�XEW� ��<  �CD

�� �� ��m�A ���LA '�
�s #�<��; 8V ���W 8
�w� #��)
 8��$  8A G�:�
 \C�3��F{   ���^A��   8	��#J �"�$ �<

 O�X�) Y��EW 8A '��9� �A ����A�9A .�W��� ����< `��W� ��
�� ��w�i �N� �A 4����V   ` �V 8V '?�� #��{� #��)

 ><�V |��A ����< `��W� �D��$ 4L�D�A�E� �A 4�XEL�
 3��; �� �?� RF�?   !��)�� #�=�< �K�D�
��� G���

#���6�<   �D .'$� 3�?1 )2010#�� ��9E?�� #��{� ( ��<
 ���  h��� �� ���" ����X� �� 8V �W��" ��I9$ G�:�


`��W� 8A   \C� #�<��; 8	�� 8��$  8A �9?�A 8E?�� ��<
  'F�$ �� [gEF� 1���   3�? dXE9� ����<  3��; "�$

��) #���6�<   ���V .�W�?2018��� ��W���W #�	W ���F ( 

!�w�� 8A '��A�� � �$�E$����9 ���Cp �� q�F   \C� 

  [�XEW� �5WJ 8A >QA��< ����< 8W�;���� ��< 8�D�]� 

 .'$� hB)��  Y��EW 8A '��9� �A   ��V ��� 8A �CD8A'$� 
�� 3��J 'D�BV �` �V ���" ����X� �BLW ��N�) ���V #��A #��)

 ����< `��W� �?� ><�V 8A �^9� 7�) 3��$ �� 4����V  
���Ei� ���   ���;�� 3��� [� �?� ��I9$ G�:�
 8V ��?

 �D��$ 4�LX) ��5� 8��$�A ����XEL� �� ����< `��W�   8	��
�� ��5�  � �< "� �B�V�) 8��$�A �� �D��$ ����"� �� .�9���W

 3��$ �?� �A ��9� G��N� ���9� ��� 8$ �< 869�� 8A 8��) �A
8E?�� 7�)��A �29� 8$ ��� `���) G���N�) ����A�9A ��W� |

 �6�K�D�
��� ��<�E����@ ���$   �?� RF�? ><�V ���	)
 3��$ �� !��)��   j�) h��� �j�) k]$ 8��� "� �$��A ����

G�X�X�) .'$� 3�? 7�) #�	W 3��� '$� 8V #�<��; �E�  

�� }��� >9) G�:�
 ��I9$ �� ������W��; #"  �)   
T	F 3��;   �?� ����< >QA 8	��   ><�V ��) �A��28 

  30.(  '$� 3��� #�	W #��9�	W�� 8�D�]� "� d��i Y��EW
 8A �A�u #��$���LV��@ #�:�� `�����V #�� ���i �� 8V
 >��:
� [��$ �� #K ���< ��LV��@ ���X� >��:
� '��

��4< �A |��A '��w  ��� .�A��[���) #���F 8�CH)   �AJ

                                                             
1 -Li 
2-Majeed  
3-Jiang 

45� "� �6� ��� 8V 3�? [��$ �� �?� ><�V d�m� ���)
3��; ��) �?�A23 .( 

#���6�<   ��^�2 )2019 �`�����V ��$ G��N� (
'Z�p �� �� \�$   'D�BV8W��� � � �A c�EQ� ��< ��W"

 T	F e���A   8�D � �?�Pisum sativum  �$��A ����
8W��� \�$ 'Z�p ���E�V 8V �W���W #��A   �W��� ���� �W"

 3��� ><�V �� �?� ��<�E����@ ���$   >��:
� ��   '$�
8W��� �A G�? 8A 'D�BV   `�����V ��N�) �?�   �W"

8E?�C;���$   3��" ��6	) .�W�) ���W2017 �$��A �� (
'Z�p ��N�)�;��  �A ` �V c�EQ� ��<   �6�K�D�
��� ��<

) #���� ������? 1�V�)Ocimum basilicum ��� 8A (
�9�� ��N�) ` �V 'Z�p 8V �W��$� 8^�EW �A ����

82Q	�< ��9=�<   8	��   ����< `��W� ��6�K�D�
��� ��
#J .'$� 8E?�� eW�$� ������? 1�V�) ��9E?�� #��{� �<

�;��  �` �V 'Z�p >��:
� �A �9W�� �6�K�D�
��� ��<
 Y��EW .'$� 8E
�� ><�V 3��; T	F   �) #"  �3��; !��)��

#���6�<   zW��� 8�D�]�3 )2019 G�:�
 8V ��� #�	W (
f�� ���I9$  dA�� �6�K�D�V� G��N� �!�W   'Z�p "� �ZW

RF�? �E	�A � � �A �� �5��)   �6�K�D�
��� ��<
) `�9; �6�K�D��:�
Triticum �8^9@ ����) [�P� #��9� 8A (

 '��Qw �T	F #"    y�A #"  �3��; �]� � 3��; !��)��
   #K �E�W ���E��   y�A d�
 ��V �RD�F #"  �y�A

�V   "���LV��@ '�D��
�� 3��; "m�) Y��EW .�?�A 8E?�� �W��)
zW�  G��D�]�4 ) #���6�<  2018�? �(5   #���6�<  

)2014�;   (6 ) #���6�<  2012 Y��EW ����) "� :�W  (
8A'$� .���� '��6i �w�i O�X�) �� 3��J  

"� 8��� ���<�9�J�
 8V '�) ��N�) >9) �?�W "�  G�:�

��I9$ ���� ������; :E9$�E
   3:�IW���< �:E9$�E
 

 ���� ����) 8$ 8V ��� #�	W O�X�) ��� Y��EW ���" .'$�
3:�IW�   :E9$�E
 #�:�� �ZW "� �$��A �A �:E9$�E
 ��<

�9�� fgEF� �I���< �W��� ����)05/0P< #�:�� ><�V .(
) ����9)��V39/2 ���� d�
 ��V   (`�; �A `�;a 

)40/0���� d�
 ��V   (`�; �A `�;b )07/0���� �A `�;
�� �� �<�? 8A 'BLW 3��DJ 8X]9� �� 7�) 3��$ (`�; 8A #��)

4- Wang  
5- Shi 
6- Ge  
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'�D�A�E� �� [gEF�  �:E9$�E
 ��< \C� #����< 

�$�$� �9W�� 4�:�9�   4�:WJ '�D��
 >��:
� ��   �<J 

1��Q) 3�99V #��$���LV��@ >��:
� ��   d�
 ��V  �<����D
�� .��� 'BLW ��I9$ G�:�
 ���  �N� �� G�:�
 U��   r��I9$

3��DJ 8X]9� ��<�9�J�
 �6�D�A�E� �� "� '�W��� O��� "� 

d�� 4�:WJ�< ><�V ��d�
 ��V 869�� 8A 8��) �A .�9<�a  
 ��]� :E9$�E
 ���A ��W \C� �� ���� d��� T� #��9� 8A

45� ��9=�<   '$� d��B) |��A 8V '$� �B�V�) ���)
�� �����? 8A �W���W �K�W�D ���? �� [gEF� 8W�; �< �C

d�
 ��Va   �A ��9� ��N�) ���I9$ G�:�
 >9) �N� ��
�� ��A�� 3��� �W � ��� �;�   ���� 3��; :E9$�E
 |��A �W��)

.��? 3��; �E
� ��A "�   �?� ><�V  #���6�<   3��:���
)2014 "� �6� #�<��; d�
 ��V #�:�� ��W���W #��{� (

 �:E9$�E
 '�
�s ��i ��<��EV�
 �� #J ><�V 8V '$�
>9)[�6���� ��D�) '�� 8A �]��� ��< #��LV� ��"J ��<

) #���6�<   �6��) �EW��� .'$�2015 �6� ��9E?�� #��{� (
>9) 4�g� "�3:�IW� ><�V #�<��; �� �]��� ��< ��<

~ ��$ .'$� �:E9$�E
) #���6�<   �5�2014 #��{� (
�:
� ��I9$ G�:�
 >9) G�? 8u �< ��W���W �9V ���@ >�

8W��IW� ���E���� ���@ ><�V �< ><�V [��Ei�   �9V
d�
��V �� �E	�A b d�
 ��V �A 8L��X� �� a d�E��.'$� �)  

 �8�D�]� ��� �� �$��A ���� ��I9$ G�:�
 ��A ��
'��<� `�����V )Cd( 8��) dA�� d�� ���" .'$� �B�V�) 

����? �A 3 �;��< �d�����D�$ d�LV ���< �I�D  ��<�W 

� �i #K �E�W .���� �� 8^�EW ��� �29� ����LA  "�
4�:WJ��< 45� �� [��
 ��p 3��V 8V �^9� 8A [gEF�  ��

�:E9$�E
 e�9) ���$   ��<�9�J�
 �6�D�A�E� �� 3��; 

��) ���;23#���6�<   �? .(1 )2019 �$��A �� :�W (
 8W�; �6�K�D��:�
 ($�@ �� e�   � � �\�$ dA�XE� G��N�

Kandelia obovata �W��� #�	W  :E9$�E
 ��<�E����@ 8V
   x��) #�:�� �:E9$�E
 RD�F #�:�� �:E9$�E
 ��W d��?
 ��<����) :� 8A) �<����) 'Z�p >��:
� �A 8W" � '���<
 >��:
� (e�   � � �\�$ ��9=�<   e�   \�$ �B�V�)

.'$� 8E
��  

                                                             
1-Shen  
2- Theriappan  

 G�:�
 >9) '�) 8X]9� 8V ��� #�	W �w�i 8�D�]�
9$) ��D �@ ��IW��� ���E	�A ����� ��I16/19 ���� `�;

 1�)�) 8A #�:�� �A �I�� 8X]9�  � 8A 'BLW (`�;���V �A
64/13   35/14 ������ `�;���V �A `�; Y��EW �CD .�?��

3�? `�^W� O�X�) #�:�� >��:
� "� �#�<��; ��D �@  �W��"
�� 8V }��� >9)�EL�" ��p ��<  ��I9$ G�:�
 �9W��

���� ����W��;  Y��EW 8A '��9� �A .'?�� '��6i8A'$� 
�� �w�i O�X�) �� 3��J �E
�; 8���
 �A ���V #��{� #��)

 8W�; ��D �@ #�:�� ���I9$ G�:�
 >9) '�) 8X]9� "�
 8A 8��) �A ����A�9A .'$� 8E
�� ><�V 8�D�]� ���� �<��;

�� Y��EW�W��" ����W #��A #��) 8V #�<��; �� }��� 

>9)��I9$ G�:�
 >9) �9W�� �EL�" ��p ��< ���� 

���W��; #�:�� ��D �@ �5WJ �� >��:
��A�� O��� ��� "�  

��<��EF�$ �D��$   ���:WJ �� ��F �� ��<��EV�
 �A��A 

>9)�" 's��i ��) #���6�<   �? .�9V2019 #��{� (
�� ��9E?�� ����LA >9) "���< #�<��; �9�"��W 4�Z9) ��	
 

�$��: �9EL< 8V ��� ��� "� O��� �)�B�V�) U�^) 8V 8A 

t��D �:�$� [��
 �� ��9?�A G��� ���� �CD .���; #��)
�'?�� #��{� ��D �@ �6� "� G�B�V�) 45� 4EL�$  ���
�

#�<��; �� h���? >9) ���?�A   8A ���X� ����"  #�<��; ��
>9) '�) h���? �� ���2F �<��$��9��J ���$ 8A 'BLW 

3��� ��#���6�<   #�@���) .��?2 )2011�$��A �� ( 

Brassica oleracea var. botrytis '�) >9) 8$ :�
 

��9E?�� #��{� � �   3��� �`�����V �A >��:
� >9) ��� 

�G�:�
 Gm�2�� d��i "� ��D �@ :�W �A��A � ����? 

��9=�< �5WJ #�	W ���F �W���W ���E��� 3��� q��� 

���A U�^) ��D �@ ��"�W�^9� .�?�A ���  3 )2019 �N� (
3�9�mJ �\�$ �� � 8��� "� ��I9$ G�:�
 �F�A   ��< ��<

 #�<��; �F�A y�A ������?��A G�B�V�) �A �� ` �V   e�
 8��� "�O.sanctum  �L. aspera  �L.camara  �V. rosea 

 �B. spectabilis   R. communis  �$��A �� ���I9A �5? ��
8E
�� ��� 8A   ��W���W ��n) �@ k]$ ��IW��� 8V �W��$� �<

'��$ #�<��; �� "m�)�V '�D��
   T�D�; ��$� �dV ��<
'��$ 8A 'BLW 3��DJ ��9=�< .'$� �E�V �<�? ��<

#�D��   ��D �@ #�:�� ��IW���RF�?   ����DJ >9) ��<

3- Manjunat  & Reddy 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

2.
9.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
08

 ]
 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.9.9
http://rangelandsrm.ir/article-1-907-en.html


 ���
� /������� ��� ��	
� �
�� ��
�����/  �	���� 1399                                                                                 296  
  

 

DJ 8X]9� #�<��; �� ���)���LV��9�� ��� 8A 3�� 'BLW ����
.'$� 8E
�� >��:
� �<�? 8A 

 �6��:W �� 7�) 3��$ 8W�; � � �A �w�i 8�D�]� Y��EW
 �m�A 'Z�p 3�9<� #�	W T����$   �?�V G�^W�F��V

 8��� "� ��I9$ G�:�
) ` �VCr) 'D�BV �(Co 4����V   (
)Cd( #J ����W�E$� 8A 'BLW�� �<�� ��V ��� 8A .�?�A #��)
W8^�E 4����V   'D�BV �` �V ��I9$ G�:�
 8V ��V ���;

3:�IW� ���E��   8E?�� 3��; �?� �A ��9� G���N�) �� �<
 #�	W ���I�	u ><�V G�:�
 ��� �m�A ����X� ���i

��3:�IW� ><�V �A 8V �<� ����� :E9$�E
 ��� �� 8V �<
3��� >XW ��   8E
�� ><�V :E9$�E
 #�:�� �9?�A �� ��

^�EW `��) ���  ��9=�<   ��VC� G�:�
 "� T� �< ���  8
WJ  �K�D�
��� G�2Q	� �A �5  ��N�) 7�) 3��$ �K�D��:�


'$� 3�? 7�) 3��$ r�?� RF�? ><�V 1���   8E?�C;. 
 8�D�]� ���� 8X]9�   #���� ���;���� 8A 8��) �A ��9=�<

�� �#�5� T	F ���W ��3�9�mJ 8V '�; #��) G�? �A �<
��E	�A ��1�$J 4���) ����A�9A ��99V d�� �9W��) ��<

'Q$ 3�? ���  ����� �<��; U���� ��I�� f�� "� .'$� �)
 ��E�V '� �X� 8V �9EL< 3�996?   c��w O��9� ��� ��

3�9�mJ G��N� 8A 'BLW G��N� '$� `"m �CD .�W��� �<
3�9�mJ ���� {��W 3"�i O��9� #�<��; �A �E�9� ��<

���� �$��A 3�5A 8A 8��) �A �) ���;�����A 8E
�; G��� ��<
#J '����� �IW�Iu   �;��DJ #�:�� �#�<��; ��� "� �� �<

8��W�A���; ���� 3���E$� ���� �)J ��<. 

  

References 

1. Alizadeh, A., G. Dianati Tilaki & B. Naseryan Khyabani., 2014. Effect of seed irradiation with gamma ray 

on some physiological properties and biochemical parameters of plants in two species of Bromus inermis and 

B. tomentellus. Rangeland, 8: 137-147. (In Persian) 

2. Alloway, B.J., 2010. Heavy Metals in Soil (Third edition). John Wiley and Sons publications, New York, 

USA, 587 p. 

3. Ardakani, J. & A. Rastegar., 2017. Environmental Impact Assessment of Yazd-Ardakan Pollutant Resources. 

Third International Congress of Land Sciences and Urban Development and First Conference on Art, 

Architecture and Urban Management, 11 p. (In Persian) 

4. Arnon, A. N., 1967. Method of extraction of chlorophyll in the plants. Journal of Agronomy, 23:112-121. 

5. Baghbestani Meybodi, N. &, A. Rahbar., 2008. The Effect of Mass and Pruning Intensity on the Survival and 

Vitality of Haloxylon in Yazd Province, Journal of Rangeland and Desert Research, 6: 419-430. (In Persian) 

6. Basheer, A.A., 2018. New generation nano-adsorbents for the removal of emerging contaminants in water. 

Journal of Molecular Liquids, 261: 583–593 

7. Bates, L.S., R.P. Waldern, I.D., Tear, 1973. Rapid determination of free proline for water stress studies. 

Journal of Plant and Soil, 39: 205-207.                              

8. Burakova, E.A., T.P. Dyachkova, A.V. Rukhov, E.N. Tugolukov, E.V. Galunin, A.G. Tkachev & I. Ali, 

2018. Novel and economic method of carbon nanotubes synthesis on a nickel magnesium oxide catalyst using 

microwave radiation. Journal of Molecular Liquids, 253: 340–346 

9. Chen, H.Y., Y.G. Teng, S.J. Lu, Y.Y. Wang & J.S. Wang, 2015. Contamination features and health risk of 

soil heavy metals in China. Journal of Science Total Environmental, 512–513:143–153 

10. Cyrusmehr, B. & B. Mohammadi., 2014. Changes in germination properties, photosynthetic pigments, and 

antioxidant enzymes activity of safflower under drought and salinity stresses. Journal of Crop Ecophysiology, 

8: 522-517. (In Persian) 

11. Dalvand, M., A. Hamidian, M. Zare chahuoki, S. A.A. Mirjalili & E. Esmaeilzadeh, 2014. Investigating the 

Effects of Cu, Pb, Zn and Mn Concentrations in Artemisia spp. above Ground Biomass in the Rangelands of 

Darreh Zereshk. Rangeland, 8: 219-229. (in Persian) 

12. Dianatitilaki G., M. Pichand & S. E. Sadati, 2016. Effects of drought stress and seed hydro-priming on some 

morphological, physiological and biochemical traits of Cymbopogon olivieri Boiss Rangeland, 8: 137-147. 

(In Persian) 

13. Ekhtesasi, M.R., 2010. Suitable plants for sand dunes stabilization in Iran. Yazd University Presses, 246 p. 

14. El-Greisy, Z.A. & A.H. El-Gamal., 2015. Experimental studies on the effect of cadmium chloride, zinc 

acetate, their mixture and the mitigation with vitamin C supplementation on hatchability, size and quality of 

newly hatched larvae of common carp, Cyprinus carpio. Journal of Aquatic Research, 41: 219-226. 

15. Fan, B, A. Zhang, Y. Yang, Q. Ma, X. Li & Ch. Zhao., 2016. Long-Term Effects of Xerophytic Shrub 

Haloxylon ammodendron Plantations on Soil Properties and Vegetation Dynamics in Northwest China. 

Journal of PLoS ONE 11(12): e0168000. doi:10.1371 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

2.
9.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
08

 ]
 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.9.9
http://rangelandsrm.ir/article-1-907-en.html


*+,�� -. �/
  0.
112	 ���
  3�1� 45676�819 � 456769�6� 4��:�	 ...                                                                    297  

    
 

16. Ge, W., Y.Q. Jiao, B.L. Sun, R. Qin, W.S. Jiang & D.H. Liu, 2012. Cadmium-mediated oxidative stress and 

ultrastructural changes in root cells of poplar cultivars. South African Journal of Botany, 83: 98-108. 

17. Ghori, N.H., T. Ghori, M. Q. Hayat, S. R. Imadi, A. Gul, V. Altay & M. Ozturk, 2019. Heavy metal stress 

and responses in plants International. Journal of Environmental Science and Technology, 16: 1807–1828 

18. Han, Z.X., D.J. Wan, H.X. Tian, W.X. He, Z.Q. Wang & Q. Liu, 2019. Pollution assessment of heavy metals 

in soils and plants around a molybdenum mine in Central Chinajournal. Journal of Environmental Reasearch, 

28: 1–11. 

19. Jiang, B., A. Adebayoc, J. Jiad, Y. Xinga, S. Denge, L. Guoe, Y. Liangf & D. Zhangb, 2019. Impacts of 

heavy metals and soil properties at a Nigerian e-waste site on soil microbial community. Journal of Hazardous 

Materials, 362:187-195 

20. Jiang, K., B. Wua, C. Wanga & Q. Rana., 2019. Ecotoxicological effects of metals with different 

concentrations and types on the morphological and physiological performance of wheat. Journal of 

Ecotoxicology and Environmental Safety, 167: 345–353 

21. Joshi, P.C. & A. Swami., 2009. Air pollution induced changes in the photosynthetic pigments of selected 

plant species. Journal of Environmental Biology, 30: 295−298. 

22. Kord, B., F. Safikhani, A. Khademi & S. Pourabbasi, 2018. Investigation of the Role of Rangeland Plants in 

the Purification of Pb and Zn Contaminated Soils around the Lead and Zinc Minerals of Malayer Ahangaran. 

Iranian Journal of Rangeland and Desert Research, 25: 78-88. (In Persian) 

23. Kumar, V., J. Singh & P. Kumar, 2019. Contaminants in Agriculture and Environment: Health Risks and 

Remediation, Volume 1, Agro Environ Media, Haridwar, India, 283 p.  

24. Li, Q, S. Cai, C. Mo, B, Chu, L. Peng & F. Yang, 2010. Toxic effects of heavy metals and their accumulation 

in vegetables grown in a saline soil. Journal of Ecotoxicology and Environmental Safety, 73: 84-88. 

25. Loni, A., H., Radnezhad, A. Vankely, A. Hassanvand, M. Sadeghi & M. Zaremanesh, 2018. The role of 

Haloxylon plantations in improving carbon sequestration potential of sand dunes of Iran. Journal of Applied 

Ecology And Environmental Reserch, 16: 321-333 

26. Majeed, A., Z. Mohammad & S. Siyar., Assessment of heavy metal induced stress responses in pea, Acta 

Journal of Ecologica Sinica, 39: 284–288 

27. Manjunath, B.T. & J. Reddy., 2019. Effect of air pollutants on some heavy metals and biochemical 

constituents of leaves of some plants at Bangalore city. Journal of Applied and Natural Science, 11: 66 - 75 

28. Moameri, M., M. Jafari, A. Tavili, B. Motasharezadeh, MA. Zare Chahouki. 2018. Investigating lead and 

zinc uptake and accumulation by Stipa hohenackeriana trin and rupr. in field and pot experiments. Bioscience 

Journal, 34(1):138-150.  

29. Murtaza, G., W. Javed, A. Hussain, M. Qadir & M. Aslam., 2017. Soil-applied zinc and copper suppress 

cadmium uptake and improve the performance of cereals and legumes. International Journal of 

Phytoremediat, 19: 199–206. 

30. Nagajyoti, P.C., K.D. Lee & T.V.M. Sreekanth, 2010. Heavy metals, occurrence and toxicity for plants: a 

review. Journal of Environmental Chemistry Letters, 8: 199-216. 

31. Sabir, M., E.A. Waraich, K.R. Hakeem, M. Ozturk, H.R. Ahmad & M. Shahid, 2015. Phytoremediation: 

mechanisms and adaptations. Elsevier, New York, 85-105 pp. 

32. Shen, X., R. Li, M. Chai, Sh. Cheng, Z. Niu & G. Qiu, 2019. Interactive effects of single, binary and trinary 

trace metals (lead, zinc and copper) on the physiological responses of Kandelia obovata seedlings. Journal of 

Environmental Geochem Health, 41:135-148 

33. Shi, H.P., Y. Feng, Y.L. Wang & P.K.E. Tsang, 2014. Effect of cadmium on cytogenetic toxicity in hairy 

roots of Wedelia trilobata L. and their alleviation by exogenous CaCl2. Journal of Environmental Science 

Pollution Reserch, 21: 1436-1443 

34. Tashakorizadeh, M. & A. Saeed Nezhadev., 2017. Investigation of the Effect of Different Chromium 

Concentrations on the Morphological Characteristics and Chemical Composition of Basil. Journal of Soil 

and Water Science, 1: 135-145. (In Persian) 

35. Theriappan, P. A.K. Gupta & P. Dhasarrathan., 2011. Accumulation of proline under salinity and heavy metal 

stress in cauliflower seedlings. Journal of Applied Sciences and Environmental Management, 15: 251–255 

36. Wang, C.Y., B.D. Wu, K. Jiang & J.W. Zhou, 2018. Effects of different types of heavy metal pollution on 

functional traits of invasive redroot pigweed and native red amaranth. International Journal of Environmental 

Reserch, 12: 419-427. 

37. Zare chahuoki A., M.R. Ekhtesasi & A. Mosleh Arani., 2016. Investigating Haloxylon aphyllum 

physiological mechanism for propagating and adaptation to arid condition in polygonal bio-hydro-

geomorphological patterns. Rangeland, 10: 170-179. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

2.
9.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
08

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.9.9
http://rangelandsrm.ir/article-1-907-en.html
http://www.tcpdf.org

