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��NO U�-� =N5�� �3 DN6�� ��NR� �-�i QNH3

 .(P09�[� ���p �
���� 3�-	 &���c� QA�3  

  

  

 @#/A1- ������ �!
 ���
 # �/+ 
��%�5+ 
���� ��� 

]�3�   
>2C D������  �������  
E�#� �0+  

1  Stipa hohenackeriana Poaceae   GH��(P6 
	(PO  

2  Hulthemia persica  Rosaceae  G�-�GH��(P6 &�  

3  Gundelia tournefortii   Asteraceae  GH�Rg� 
)��  

4  Brassica juncea  Brassicaceae  )�� GH�Rg� 
  

5  Astragalus effesus  Fabaceae   GH�Rg� 
)��  

6  Taeniatherum crinitum  Poaceae  GH�Rg� 
	(PO  

7  Tragopogon collinus  Asteraceae   GH�Rg� 
)��  

8  Scariola orientalis  Asteraceae  GH��(P6 
)��  

9  Descurainia sophia Brassicaceae   GH�Rg� 
)��  

10  Achillea millefolium Asteraceae   GH�Rg� 
)��  

11  Centaurea virgata  Asteraceae   GH�Rg� 
)��  

12  Stachys lavandulifolia Lamiaceae  GH�Rg� 
)��  

13  Echium amoenum Boraginaceae  GH�Rg� 
)��  

  

 �0	 1� Cc� G� �Qg� 
'��	 8��� �� M
�3 �3

G�-O .(�(� �\0R	 MX &���Ip 4� 
g� &
� �� 
'��	 
���

G� �� �3 ���X �-�i G5  
���� 3�-	 3�09� ��)�� Cc�

G� .(P09�O ���p G� Cc� ���\0�� 8��� �� �3 GgP�� QNH3

G�-O �0�N� �(� ���g� ��� M
�3 �3 G\IP	 �3 3-*-	 ��

Cc� 
 YN��-5 l
� }��� �� Cc� �I� .(P09�O ���p ��

l�0PNg	1 )1950 G5 (�3�5 3��P�N� M���� .(� JNN'� (

 
O�D� G� (��� Cc� 1� 8i�R	 JN[��N	 ����� 
3 �� 1�

G��� G�-O J��0H
�(0	 &�� G\IP	 �3 =H�F G�-O .(��� ��

 G'H�I	 3�-	 Stipa hohenackeriana  G� G*-� �� G5 3-�

 �E� �3 ���	 �0	 1� Cc� �I� �MX U�-� w�� 8i�R	

 Qg�) (� G09�O2 
 
��-� &��	�(�� Cc� �� �3 YZ� .(

G�-O (G���) 
PN	4��4 &����* MX �3 3-*-	  .(� &�
X

 4� /-�K	 �311 Cc� �3 3-*-	 G�-O .(� G09�O G�-�� ��  

G�-�� &���Cc� QA�3 �3 �@�A 4� &��3�� &��

G��� a�� 4� �2(� �\0R	  1� (G��� ��'9 a��) 
��
3

                                                      
1 . Curtis and McIntosh 

 

 Qg�) (� 8��3�� @�A G�-��2 8��� �� �3 .(3  QN9
��

 /-�K	 �3 
33 * ���� Q>9 �3 @�A G�-����.(� &�
X  

 

���>� F� ��&��GE��
�& �� ��� # ������ ���  

G�-����* 
��NO &�� 2�[���	4X G� 2(� &�
X

 Q\0P	 M���� 2�[���3 
'Nf. ���P	 2(g���3 
��P�5�A

G�-�� 2�[���	4X �3 .(�(� 
 
��-� UV� 
3 G� 
��NO &��

G�-�� .(�(� 1Ng)� 
PN	4��4 &��� M���NO G��� &��

C��z Loi G�-�� YZ� .(� -�0R� �I\	 BX �� @�A ��

G� C(	48  &�	3 �3 8���70  QA�3 }-NR�� G*�3

G�-�� �M(� 1�A 4� ('� .(�(� 23�3 ���p M
X B�N�X ��

 1H� 4� 
 2(�2 
�N	) (�(� 23�3 �-f� &�0	6 .(  

 ��� 4� �E� 3�-	 JN[P� C�D�9 w��V0�� &���

G� R5� BX 
 xN�F 1��-)H-� (N�� G�N�
 (� 23�)0�� G��N

)24YZ� .(  2�[0�3 4� 23�)0�� �� �E� 3�-	 C�D�9 8E�F

ICP-OES  �(	GBC Avanta �NH��0�� �-�5 8A�� 

24�(�� .(� &�NO G�-�� ��* @�A &�� G� DN� 2(� &�
X

G� 
 2(� Q\0P	 2�[���	4X  ���� &�	3 �3 G0)� 
3 C(	

 
 2D��[P� 
 �P� Loi &��� YZ� .(�(� 1�A
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G��� &��  1H� 4� M���NO2 
�N	 (�(� 23�3 �-f� &�0	

)8 .(  

G�-�� �3 &
� 
 B�� C�D�9 Q5 ��(\	 �@�A &��

 1��0N�(N�� �� ��� 4� ('�4  �3 �T-	?��i J�&��	  ��

 &�	360  }-NR�� G*�3C(	 
 Qp�(i 14  8���

 YZ� .(� w��V0�� 4� 23�)0�� �� �E� 3�-	 C�D�9 8E�F

2�[0�3 ICP-OES  �(	GBC Avanta  �-�5 8A��

 �NH��0�� DNH��X(� )13(.   

 &
� 
 B�� JN[P� C�D�9 
H3�f� ��(\	 w��V0�� ��

4� 23�)0��  �-�+	1
DTPA  Yg�Z��0�)5( ?�K�� (� �3 .

 8���� 2�[0�3 4� 23�)0�� �� �E� 3�-	 C�D�9 8E�FICP-

OES  �(	GBC Avanta �NH��0�� �-�5 8A�� 24�(��  &�NO

.(�  

 

�� ������*�H 
	���
������ ���� ������ 
����  

 C�D�9 ��K� 
 Bo* �3 M���NO 
����-� 
���4�� &���

 �3 JN[P�
)�0V	 &���-05�9 4� 3-A &��	�(��  23�)0��


	G5 3-� ��\0�� �-05�9 )TF(
g�s-H-N� ��K� �-05�9 � 

)BCF( 
g�s-H-N� Bo* =��k 
 )BAC(  
D*

^A�� J�� J��0H
�(0	
	 B-R+	 ���-� .(  

  

���
& ��F(�  

G�
P'	 C
�)� 3-*
 ?(� �� 3-*
 
���� �-EP	 ��3

 8E�F JN�&
� 
 B��  �3&��0��� ]�0V	�  M-	4X

1� Y�����
 G�DK� G5 8�� �5z G� ?4T .(� ?�K�� G9�.

23�3 M3-� ��	�� 
���� &���L
�O-�H-5 M-	4X 4� �� - 

Y�����
 M3-� J[�� 
���� &��� �L-��N���	4X 4� �� M-

GR��\	 &��� 
 M-H JN[��N	 M-	4X 4� ��Jg��3  23�)0��

G� .(�GR��\	 �-EP	 8E�F &
� 
 B�� G�2(	X 8�3�  ��

) �`�P� J�� 4�K	 ��(\	 �n5�(i12 4� ( 1� �� 
� M-	4X

8��e ��(\	  M-	4X)t (G�-�� 1� .(� ?�K��  

  

I����  

�� �#� # $�% 
 ��J� # �* )K2L M�����# ��F(� I���� 

  ���  

                                                      
1. Diethylenetriaminepentaacetic acid 

C�D�9 Q5 8E�F �� 8��� �e� Y�����
 G�DK� _��0� 

B��  
8��� �3 &
��
(* �3 G'H�I	 3�-	 &�� )2( 

 .8�� 2(� G~��� 8E�F JN� Y�����
 G�DK� _��0� }��� ��

 Lc0A� ]�0V	 &��0��� �3 
H3�f� 
 Q5 &
� 
 B��


P'	 8��3 3-*
 &��3)01/0<p( .  
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 @#/A2- �����# ��F(� I����)��% �� �#� # $�% @��J� �	�: # �* )K2L M�� �!
 ���
 ���  

6�N7    &3�4X G*�3   ��(\	F  
5�
���� 

 Q5 B�� 8E�F  2
�O JN�(8��� �e�) ��  10  9/335  **  

  2
�O M
�3(U��	4X &�IA) ��  22  

  Q5  32  

 �3�f� Q��p B�� 8E�F  2
�O JN�(8��� �e�) ��  10  05/136  **  

 2
�O M
�3�(U��	4X &�IA) �  22  

 Q5  32  

 Q5 &
� 8E�F  2
�O JN�(8��� �e�) ��  10  43/37  **  

  2
�O M
�3(U��	4X &�IA) ��  22  

  Q5  32  

 �3�f� Q��p &
� 8E�F  2
�O JN�(8��� �e�) ��  10  48/198  **  

2
�O M
�3(U��	4X &�IA) ��  22  

Q5  32  


P'	 **  ���0i� �I� �3 &��31 .(`�3  

  

 �#� # $�% 
 ��J� # �* )K2L P�G���
 ����3
 I����

 ��� ��  

 �3 &
� 
 B�� 
H3�f� 
 Q5 ��(\	 GR��\	 _��0�

 �
(*)3(  .8�� 2(� G~��� 4� Q`�i _��0� G� G*-� ��

GR��\	  JN[��N	 �I� �3(`�3 1� 8E�F JN�  B�� Q5


P'	 Lc0A� G'H�I	 3�-	 &��0��� �3 8��3 3-*
 &��3

)01/0<p(G� .  1� 8��� �3 B�� ��(\	 J��0�N� Gg��-.

 8��� G� |-��	 B�� ��(\	 J��0�5 
 (� 2(���	11 

 &��0��� �3 
H3�f� B�� 8E�F JN[��N	 �JNPW�� .3-�


P'	 Lc0A� �� �� ]�0V	 (P0��3 &��3)01/0<p( .

G�  3-A G� 1� 8��� �� B�� ��(\	 J��0�N� Gg��-.

	 J��0�5 
 23�3 ��>0A� G� |-��	 
H3�f� B�� ��(\

 ���6 8��� .3-� 

 }��� ��GR��\	 4� Q`�i _��0�  �I� �3 JN[��N	

(`�3 1� 8E�F JN�  G'H�I	 3�-	 &��0��� �3 &
� Q5


P'	 Lc0A� 8��3 3-*
 &��3)01/0<p( J��0�N� .

 8��� �� &
� ��(\	1� G� J��0�5 
 23�3 ��>0A� 3-A

 8��� G� |-��	 &
� ��(\	11 -� �
(*) 33 JN[��N	 .(

8��� �3 
H3�f� &
� ��(\	 Lc0A� G'H�I	 3�-	 &��


P'	 (P0��3 �[�(g� �� &��3)01/0<p(G� .  Gg��-.

 
 (� 2(���	 1� 8��� �3 
H3�f� &
� ��(\	 J��0�N�

 8��� G� 
H3�f� &
� ��(\	 J��0�5_P�  .8��3 a�'�

  

 @#/A3- $�% 
 ��J� # �* )K2L P�G���
 ����3
 )��% �� P0��� ��
�& �� ���N�%� �	 �#� #�� �!
 ���
 ���  

)��%    )K2L$�%  ��) ���mg/kg(   )K2L�#�  ����� )mg/kg(  

Q5  
H3�f�  Q5  
H3�f�  

1   a33/204 ± 17/6724   a0/5 ± 0/45   a20/100 ± 67/1250   a29/0 ± 33/35  

2   b05/90 ± 9/5724   b9/0 ± 9/31   ab47/98 ± 9/1189   b3/3 ± 3/28  

3   c7/109 ± 37/5411   b5/2 ± 5/33   b11/51 ± 48/1134   b25/2 ± 25/30  

4   c4/154 ± 9/4769   f3/0 ± 3/3   b48/11 ± 56/1146   g5/0 ± 5/2  

5  ef55/4 ± 01/4215   f5/0 ± 5/4   b2/100 ± 32/1132   g3/0 ± 4/2  

6  e75/44 ± 07/4241   c6/2 ± 07/19   b65/0 ± 65/1140   c07/2 ± 07/19  

7  fg15/6 ± 2/4046   d6/1 ± 6/12   c28/15 ± 33/963   d03/1 ± 03/12  

8  g79/18 ± 4/4018   de3/1 ± 3/9   cd01/17 ± 67/912   f2/1 ± 4/6  

9  h25/88 ± 63/3816   d7/0 ± 7/12   de3/17 ± 0/860   e6/1 ± 06/9  

10  i6/59 ± 5/3516   e0/1 ± 0/9   e0/10 ± 0/810   fg2/0 ± 7/4  

11   j36/105 ± 93/3124   e15/0 ± 13/8  e0/5 ± 0/805   fg6/0 ± 2/4  

2(P�3 M��� JN�T L
�i JN[��N	 GR��\	 _��0��� )Mean ± SE(  M-	4X ��Jg��3 .8�� M-0� �� �3 G���	 L
�i  
P'	 Lc0A� ?(� 2(P�3 M���JN[��N	 JN� ��3 ]�0V	 &��0��� �3 ��


	 .(���  
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 ����3
 �Q*�/R �	 ��� �#� # $�% �* )K2L P�G���

 )��� S�?
 )T�NR # U��
 ��	��* ���	 �& ��(
 ��/3
  

_��0�  �� Q5 &
� 
 B�� 8E�F JN[��N	 G5 3�3 M���

 
 
'��	 &����5 
3 �3 MX 4�K	 ��(\	 �n5�(i

bN+	 
P'	 Lc0A� 
0R�4 MX 4� �0�N� 
 3��3 &���3


	 ) (���01/0<p �
(*) (4'� .( 4� 
��� 
O(P�TX 
P

8��� �3 &
� 
 B��  �n5�(i 4� �0�N� �G'H�I	 3�-	 &��

.8�� 4�K	 ��(\	  

  

  

 @#/A4-  ��(
 ��/3
 �Q*�/R �	 ��� �#� # $�% �* )K2L ����3
  

6����W� U	�5
  ����& �A��  F2H )K2L    ��
�&  �(��� t    

(���	 &����5) B�� Q5 8E�F JN[��N	  32  8/1030 ± 9/4509    **51/23  

(8R�4 bN+	 &����5) B�� Q5 8E�F JN[��N	  32  8/1030 ± 9/4509    **46/23  

 Q5 8E�F JN[��N	&
� (���	 &����5)  32  9/162 ± 4/1031    **73/18  

 Q5 8E�F JN[��N	&
� (8R�4 bN+	 &����5)  32  9/162 ± 4/1031    **3/29  

 R�4 bN+	 
 
'��	 &����5 &��� B�� 4�K	 ��(\	 �n5�(iG� 8 =N���290  
300 
�N	
	 ?�O-�N5 �� ?�OG� 8R�4 bN+	 
 
'��	 &����5 &��� &
� 4�K	 ��(\	 �n5�(i .(��� =N���

500  
200 
�N	
	 ?�O-�N5 �� ?�O) (���12
P'	 ** .(  ���0i� �I� �3 &��31 .(`�3  

  

 ���
 �3!5
 �* �� ������ # ��� �� $�% )K2L I����

  �� �!
  

}��� ��  �
(* _��0�5 �3 B�� ��(\	 J��0�N� �

?�(��  G�-O G� |-��	 �
��-� &�� Scariola orientalis 


 G�-O G� |-��	 DN� B�� ��(\	 J��0�5crinitum 
Taeniatherum 
	.(���  �3 B�� ��(\	 J��0�N�

G�-O G� |-��	 
PN	4��4 &��	�(�� collinus Tragopogon 

|-��	 DN� B�� ��(\	 J��0�5 
 G�-O G� Descurainia 

sophia 
	  ^A�� ��(\	 JNPW�� .(���TF  &���

G�-O  &��Stipa hohenackeriana �Scariola orientalis �

Descurainia sophia �Stachys lavandulifolia  


Echium amoenum  M���NO ���� &��� 
 1� 4� �0O�D�


H�i�3 .8�� 23-� 1� 4� �0�5 G'H�I	 3�-	��3�\	 G5 

^A�� &��BAC  
BCF  �G'H�I	 3�-	 M���NO ��� &���

 .3-� 1� 4� �0�5  

  

 @#/A5- Y��+ ����3
 # ������ �� $�% )K2L P�G���
 ����3
 Z��� �� �* $�% )K2L P�G���
���� 
������ 
	����� ��� 
����

���� �� �!
 ���
 ���  

 ����   P�G���
 )K2L$�% �* 

 ��� ��  

 )K2L$�% ���� ��   TF  

 

BAC  

  
BCF  

  
��-� ?�(��  
PN	4��4 ?�(��  

Stipa hohenackeriana    

  

  

  

  

8/1030 ± 9/4509  

 b4/156 ± 94/149   b 2/132 ± 38/132  13/1  033/0  03/0  

Scariola orientalis   a3/37 ± 9/173   c5/30 ± 5/111  56/1  038/0  024/0  

Brassica juncea   f7/21 ± 13/35   e8/32 ± 86/52  66/0  007/0  011/0  

Tragopogon collinus   g1/4 ± 19/19   a2/5 ± 2/210  09/0  004/0  046/0  

Astragalus effesus  e0/2 ± 5/54   e1/2 ± 2/62  87/0  1/0  013/0  

Taeniaterum crinitum  g2/3 ± 2/14   f4/2 ± 4/47  3/0  003/0  01/0  

Descurainia sophia  d3/3 ± 3/67   j13/1 ± 2/7  34/7  015/0  001/0  

Achillea millefolium  g2/4 ± 2/16   h6/5 ± 53/33  48/0  003/0  007/0  

Centaurea virgata  g9/2 ± 65/17   g68/5 ± 9/42  41/0  003/0  009/0  

Stachys lavandulifolia  f2/4 ± 7/30   i6/6 ± 4/20  5/1  006/0  004/0  

Echium amoenum    c0/3 ± 5/83   k5/1 ± 5/2  4/33  018/0  0004/0  

2(P�3 M��� JN�T L
�i JN[��N	 GR��\	 _��0��� )Mean ± SE(  M-	4X ��Jg��3 .8�� M-0� �� �3 G���	 L
�i  
P'	 Lc0A� ?(� 2(P�3 M���JN[��N	 JN� ��3
	 ��.(���  
  

 �
(* �3)6( ?�(�� �3 &
� 8E�F Q5 JN[��N	 &��

M���NO 
PN	4��4 
 
��-� G�-O �3 �[�(g� �� ]�0V	 &��

^A�� JN[��N	 ��(\	 JNPW�� .8�� 2(� GR��\	 &��

TF �BAC  
BCF  G5 3�3 M��� _��0� .8�� 2(� G~��� DN�

?�(�� �3 &
� ��(\	 J��0�N� G�-O G� |-��	 �
��-� &�� 

Scariola orientalis  G� |-��	 DN� &
� ��(\	 J��0�5 
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 G�-OCentaurea virgate -�.3 ?�(�� �3 
PN	4��4 &��

G�-O G� |-��	 &
� ��(\	 J��0�N� collinus 

Tragopogon G�-O G� |-��	 DN� &
� ��(\	 J��0�5 
 

Descurainia sophia  M��� �
(* �3 G5�-I���� .3-�

 ��(\	 �3�3TF G�-O &��� &��Stipa hohenackeriana �

Scariola orientalis �Astragalus effesus �Descurainia 

sophia �Stachys lavandulifolia  
Echium amoenum 

 �3 .3-� 1� 4� �0�5 M���NO ���� &��� 
 1� 4� �0O�D�


H�i ��3�\	 G5BAC  
BCF  3�-	 M���NO ��� &���

 .(�3�O Gf��+	 1� 4� �0�5 �G'H�I	  

  

 @#/A6- ���� �� �#� )K2L P�G���
 ����3
 Z��� �� �* �#� )K2L P�G���
Y��+ ����3
 # ������ 
������ 
	����� ��� 
����

���� �� �!
 ���
 ���  

 ����   P�G���
 )K2L�#� �* 

 ��� ��  

 )K2L�#�  ���� ��  TF  

 

BAC  

  
BCF  

  
��-� ?�(��  
PN	4��4 ?�(��  

Stipa hohenackeriana    

  

  

  

  

9 /162 ± 4/1031  

 b6/270 ± 8/235   b19/240 ± 01/202  16/1  22/0  19/0  

Scariola orientalis   a5/213 ± 3/439   b19/71 ± 6/197  2/2  42/0  19/0  

Brassica juncea   e02/56 ± 4/91   d3/43 ± 5/109  83/0  08/0  1/0  

Tragopogon collinus   e0/0 ± 8/88   a6/5 ± 4/381  23/0  086/0  37/0  

Astragalus effesus  g06/0 ± 06/63   i6/2 ± 36/58  08/1  06/0  05/0  

Taeniaterum crinitum  g66/0 ± 5/64   c9/4 ± 08/150  43/0  06/0  14/0  

Descurainia sophia  f8/2 ± 96/78   j9/7 ± 8/28  74/2  07/0  02/0  

Achillea millefolium  g8/0 ± 5/65   h2/1 ± 8/68  95/0  06/0  066/0  

Centaurea virgata  h5/2 ± 25/52   f6/11 ± 95/81  63/0  05/0  08/0  

Stachys lavandulifolia  c14/5 ± 14/132   g2/2 ± 8/73  79/1  12/0  07/0  

Echium amoenum    d5/1 ± 5/112   e16/0 ± 16/95  18/1  1/0  09/0  

2(P�3 M��� JN�T L
�i JN[��N	 GR��\	 _��0��� )Mean ± SE(  M-	4X ��Jg��3 .8�� M-0� �� �3 G���	 L
�i  P�3 M���
P'	 Lc0A� ?(� 2(JN[��N	 JN� ��3
	 ��  .(���  

  

 �
(* �3)7  
8(  Q5 8E�F JN� 
[0Rf�� =���k

?�(�� �3 &
� 
 B�� 8E�F �� @�A &
� 
 B�� &��

 �� .8�� 2(� G~��� G'H�I	 3�-	 M���NO G��� 
 
��-�

 �
(* _��0� }���)7(  &���N�0	 JN� 
[0Rf�� =��k

 B�� 
 @�A B�� Q5 8E�F �3 M���NO G��� 
 Gp��


P'	 (`�3 1� �I� 8�� 2(� ��3)01/0<p( _��0� .

 �
(*)8( 
	 M��� JN� 
[0Rf�� =��k G5 (�3

 G��� 
 Gp�� &
� 
 @�A &
� Q5 8E�F &���N�0	


P'	 (`�3 1� �I� �3 M���NO 8�� 2(� ��3

)01/0<p(.  

  

 @#/A7- � Z��� �� $�% �* )K2L P�	 ��%��� 
G��J>� a�������� �E�� # 
���� ��b
�/��� �!
 ���
 ���  

�N�0	   @�A B�� Q5 8E�F  Gp�� B�� 8E�F  G��� B�� 8E�F  

@�A B�� Q5 8E�F  1      

Gp�� B�� 8E�F  ** 477/0  1    

G��� B�� 8E�F  ** 352/0  ** 889/0  1  


P'	 **  ���0i� �I� �3 &��31 (`�3  

  

 @#/A8 - �#� �* )K2L P�	 ��%��� 
G��J>� a���� ���� �E�� # 
���� ��b
�/�� Z��� ���� �!
 ���
 ���  

�N�0	   @�A &
� Q5 8E�F  Gp�� &
� 8E�F  G��� &
� 8E�F  

@�A &
� Q5 8E�F  1      

Gp�� &
� 8E�F  ** 547/0  1    

G��� &
� 8E�F  ** 299/0  ** 818/0  1  


P'	 **  ���0i� �I� �3 &��31 (`�3  

 

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.3.6
http://rangelandsrm.ir/article-1-165-en.html


2�NO &��� 
'��	 M���NO QNR��0� 
���4��@�A 
�T��&
� 
 B�� G� 23-HX &�� ...                                                                          38  

 

�(��� # c?	����  

G� _��0� 3 2(	X 8�3�3 M���  G5 C�D�9B�� 
  &
�

 �38���G'H�I	 3�-	 &�� 8E�F &���3  
�
�)0	 &��

(P0R�. J�(� 8E�F �G��A��5 4� J09�O G�`�9 �� G5 C�-`

8��� @�A �3 &
� 
 B�� G09�� U��5 G'H�I	 3�-	 &��

 
 B�� Q5 8E�F J��0�N� G5 8�� 
H�i �3 J�� .8��

i ��P5 1� 8��� �3 �@�A &
� J�� �3 .3-� 85�� ��>

) 
'N)� 
 JNW�O |�f���2006G'H�I	 �3 ( �3 G5 &�

 �(�3�3 ?�K�� M�K�4 &
� 
 B�� 
�	 85�� L��.�

 �&
� 
 B�� G��A��5 4� J09�O G�`�9 �� G5 (�3�5 l��DO

 /�'� ��3  &
� 
 B�� JN[P� C�D�9 8E�F &�0	-�N5


	 U��5 .(���  

N[��N	 G5 3�3 M��� _��0� JNPW�� Q5 8E�F J

 8�� 23-� �0�N� ���X 4�K	 ��(\	 �n5�(i 4� &
� 
 B��

)01/0p<( @�A 
O3-HX �(P�3 M��� �	� J�� L��.� &��

3-� &
� 
 B�� C�D�9 G� 85��) M���g�� 
 �f` .2015 (

 1�3D� &��0��� �3 JN[P� C�D�9 8E�F G5 (�3�5 M�N�

 4� ��T�� ��NR� M�K�4 &
� 
 B�� B
z G��A��5 G�

	 .8�� ��5�A �3 JN[P� C�D�9 �-fp Q��p JN[��N

 
 &
� �B�� C�D�9 8E�F G5 (�3�5 M�N� M���� JNPW��

��0K	 4� J09�O G�`�9 �� ?-N	3�5  M�0�� 
0'P` &��


	 U��5 �M�K�4 .(���  

?�(�� �3 B�� 8E�F JN[��N	 GR��\	 
 
��-� &��

G5 3�3 M��� �G\IP	 �3 G'H�I	 3�-	 M���NO 
PN	4��4 

G�-O &��Stipa hohenackeriana �Scariola orientalis �

Descurainia sophia �Stachys lavandulifolia  


Echium amoenum  ��3�\	 }��� ��TF )TF>1 (


	 G� (P��-�UN� M�-P� �3 .(�-� G09�O �E� �3 B�� 4
(��

UN� 
����-� G5 
H�i&4
(��  3�-	 M���NO b�-� B��

� C
�)0	 G'H�I	 G5 
��� ��(\	 JN[��N	 }��� �� 
 8�

?�(�� �323�5 2�NAz 3-A 
��-� &��G� �(��  ��4 =N���


	 �(���S. orientalis    <S. hohenackeriana  <E. 

amoenum  <D. sophia <  S. lavandulifolia .  J��

 G� @�A 4� B�� ��\0�� &��� ?4T 
����-� &���3 M���NO

?�(�� G� YZ� 
 G���� J�����P� .(P0R� 3-A 
��-� &�

G�-O J��2�NO (P�X�9 4� �� ��\0�� 
 Bo* &��� 
*��V0��

?�(�� M
�3 G� @�A 4� B��
	 23�)0�� 3-A &�� .(PP5

) �M���g�� 
 M-�2006 ��(\	 G5 
����NO (�3�5 M�N� (

TF  
*��V0�� 2�NO &��� �8�� 1� 4� �0�N� ���X �3

G� 
 (P0R� =��P	�� 
�5�-. ��\0�� (P	4�N� M���NO J

UV� G� JN[P� C�D�9 (P��	 M���NO 8��3�� Q��p &��

Gp��G� 
O��
 J�� .(P0R� �� G�-O �3 2��
Stipa 

hohenackeriana 
	 J�� G5 ��6 .(��� G*-� Q��p (��-�

 
'��	 
k��� 
��NO U�-� =N5�� UV� J��0�N� �G�-O

G� �� G\IP	Y	-N� 
 8�� 23�3 ��>0A� 3-A  
H-fp Q��p

) M���g�� 
 �PR���3-	 |�f��� J�� �3 .3��32013 l��DO (

 
 
+I� G��� �0RN� �JN��� (�� �� M���NO G5 (�3�5

2�NO &��� �5 Y	-N� (NH-�
�� 23�3 �N*�� 
�T��.(�-�  

G�-O �3 G5 3�3 M��� G'H�I	 J�� _��0� 3�-	 &��

?�(�� �3 B�� 8E�F �
����4� �0�N� M���NO &�� 

 8�� ��	�� 23
(+	)01/0p<(
	 M��� J�� . J�� G5 (�3

89�� 
 @�A �3 3-*-	 B�� &T�� ��3�\	 G� M���NO &��

 J�� ���	�� 23
(+	 4� �0�N� (��3�p 
 (P0R� ?
�\	 �3-A

?�(�� �3 
 23�5 Bo* �� &�
�k �NF D�9 2�NAz 3-A &��

) Y��(P� 
 �����5 .(PP52011 8E�F ��	�� 23
(+	 (

B��  M���NO &��� ��6 -2  .3�5 �5z ?�O-�N5 �� ?�O
�gN	

G� 8�� Jg�	 B�� GgP�� �� G5 (�3�5 M�N� M���� �-.

 U\� yN� 
H
 �(��� G0��3 3-*
 M���NO ��� �3 
'Nf.

 (P��-0� G5 
����NO 
 3��(� M���NO �RNH-��0	 �3 &�
�k

8E�F �-�i �3 (PP5 (�� @�A �3 �>P� J�� &T�� &��

 UP5�
 
 D�9 J�� G� ?
�\	 �(PPg� 4
�� 3-A 4� 
)P	


	 M�N� M���� .(P0R�  �3 8�� Jg�	 B�� G5 (PP5

8E�F J�� G5 3-� Bo* M���NO b�-� JN��� �� T�� &��

 .3��3 
�g+	 |�f��� M���NO 
 @�A C�N`->A �� (P�X�9

 
����	 G'H�I	 �3) M���g�� 
 
)���2012 ( (�3�5 M�N�

G�-O  &��Acantholimon brachystachyum �Astragalus 

gossypinus �Stipa barbata  
Ephedra major G� QNH3

 ��(\	 M3-� ���3TF 
	 T�� 
*��V0�� 2�NO &��� (P��-�

 1NP��X M�0�3�5 23-HX a.�P	 4� 
�'� �3 23�)0��

G�-O JNPW�� .(�-� &��Juncus inflexus �Phragmites 

australis �Bromus tomentellus  
Elymus sp.  ��(\	 G5

BCF  
 1� 4� �0�N�TF 
	 �(P0R� 1� 4� �0�5 (P��-�

GP�DO .(P��� 
0Nfn� 2�NO &��� 
f��P	 &��  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.3.6
http://rangelandsrm.ir/article-1-165-en.html


 ��� ����	 
��
�� 
��� �������� ����� /�
� /���� 4139                                                                                          39  

 

 

 

� _��0� }��� ��GG�-O ���� �2(	X 8�3 3�-	 &��

 �3 
 Bo* @�A 4� �� B�� &��(\	 GgP�� �� G'H�I	

23�5 2�NAz 3-A &��	�(��^A�� ��3�\	 
H
 (�� &��TF �

BCF  
BAC  J�� }��� �� 
 3-� 1� 4� �0�5 ���X �3

^A��
�� ��G�-O J�� M�-�G� �� �� &���3 M���NO M�-P�

2�NO 
����-�  �E� �3 (
0Nfn� 2�NO �� 
*��V0�� 2�NO) 
�T��

 G��� �3 B�� D�9 ��(\	 M���NO J�� �3 JNPW�� .89�O

?�(�� 4� �0�N�9 GI��� J�� �3 .3-� 
��-� &�� 
 3��O Y0N

) M���g��2003) M���g�� 
 
�N����� 
 (2014 M�N� (

G� G5 (�3�5G��� �3 C�D�9 �0�N� 
�5�-. M���NO &��


	 ��K�) M���g�� 
 QR��� JNPW�� .(P���2001 (

G��� �3 C�D�9 2�NAz G5 (�3�5 l��DO
	 M��� �� (�3

 ��O4�� C�D�9 
*��A �� 
�A�3 �93 �� M���NO 
A�� G5

R� &��	�(�� G� �`�P� ��\0�� ���	 a��. J�� 4� 
 (P0


	 
��-�.(�-�  

 ^A�� ��3�\	 }��� ��TF )TF>1G�-O ( &��

Stipa hohenackeriana �Scariola orientalis �

Astragalus effesus �Descurainia sophia �Stachys 

lavandulifolia  
Echium amoenum 
	G� (P��-� M�-P�

UN��O4
(��  J�� QNR��0� .(�-� G09�O �E� �3 &
�

 
 23-� C
�)0	 �[�(g� �� &
� 8��f�� 
 ��K� �3 M���NO

 �3 
 23�5 Bo* @�A 4� G5 &
� ��(\	 JN[��N	 }��� ��

?�(��23�5 2�NAz 3-A 
��-� &��G� �(�� Q�z C�-`


	  �(���S. orientalis  <S. hohenackeriana  <S. 

lavandulifolia  <E. amoenum < D. sophia <  A. 

effesusG� �� @�A �3 3-*-	 &
� �M���NO J�� . M
�3

?�(�� G� YZ� 
 Bo* G��� Q\0P	 3-A 
��-� &��

23�5  2�NO (P�X�9 a��. 4� M���NO J�� J�����P� .(��

89�� �3 �� &
� 
*��V0��
	 ��K� 3-A &�� M-� .(P�3

) �M���g�� 
2006 G5 
����NO (�3�5 M�N� ( ��(\	TF  �3

 =��P	 
*��V0�� 2�NO &��� �8�� 1� 4� �0�N� ���X

G� 
 (P0R� C�D�9 ��\0�� (P	4�N� M���NO J�� 
�5�-.

UV� G� JN[P�Gp�� (P��	 M���NO 8��3�� Q��p &�� ��

 .(P0R�  

G�-O b�-� &
� �>P� Bo* ��(\	S. orientalis   


	 4�K	 3
(+	 4� �0�N�	 2(P�3 M��� J�� .(��� 8	
�\

?�(�� �3 &
� 3��4 8E�F G� 2�NO J�� &T�� .8�� 3-A &��

?�(�� �3 &
� ��K	 ��(\	 �n5�(i JN� M���NO &��100  ��

400 
�N	
	 ?�O-�N5�� ?�O ) (���23 4� M���NO ���� .(

 G��*S. hohenackeriana  4� �� &
� 
�*-� Q��p ��(\	

?�(�� G� 
 23�5 Bo* @�A0P	 3-A 
��-� &�� Q\

23�5  23-� �0�5 &
� 4�K	 �n5�(i 4� ��(\	 J�� 
H
 (��

G�-O J�� 3-*
 J�� �� .8�� &
� D�9 G� ?
�\	 DN� ��


	  .(P���  

 
 B�� Q5 8E�F JN� G5 3�3 M��� _��0� JNPW��


P'	 
[0Rf�� �G'H�I	 3�-	 M���NO 
 @�A &
� &��3

8��� �3 
 8��3 3-*
 �3 &
� 
 B�� 8E�F G5 
���

@�A ?�(�� �3 �`�P� J�� 8E�F MX �f� G� �3-� �0�N� &��

 2��� J�� �3 .3-� �0�N� DN� M���NO 
PN	4��4 
 
��-�

) ������5 
 ���O2009 C�D�9 Bo* G5 (�3�3 l��DO (

 M3-� }�0�3 Q��p �Ne�� 8+� M���NO b�-� JN[P�

 @�A C�N`->A G� 3-A J�� G5 3��3 ���p @�A �3 C�D�9

�3 
[0R� 2�NO 
 
����-� &���3 2�NO �O� JNPW�� .3�

2�NO  MX ��(\	 �@�A �3 D�9 ��(\	 U��D9� �� �(��� 
�T��

?�(�� �3
	 U��D9� DN� 2�NO &��  .(���  

G� JN� 4� G5 3�3 M��� G'H�I	 J�� _��0� 
�5�-.11 

G�-O �
���� 3�-	 G�-O &��S. hohenackeriana �S. 

orientalis  �D. sophia �S. lavandulifolia  
E. 

amoenum UN� 8N`�A &���3  B�� C�D�9 &��� �O4
(��

2�NO (P�X�9 a��. 4� &
� 
 .(�3-� 
*��V0��A. effesus 

UN� G�-O 1� &
� D�9 &��� b\9 
9�. 4� .3-� �O4
(��

G�) &
� 
 B�� 3-*
 ��(\	 4� UN� @�A �3 (B�� 2��


2(�� 4� �4�K	 �� 
IN+	 8R�4 C�(�(�� J��� G5 8


	  
 M�R�� 
0	c� �� &3('0	 d-� C��e� (��-�

�0RN�-5� 
����P� J�����P� .(��� G0��3 
'Nf. &��

UN� M���NO2��
 8N��� 4� &
� 
 B�� �O4
(��  &�


	 3��P�N� JNPW�� .8�� ��3�-A��  
����-� 3-�

2�NO  JN[P� C�D�9 ���� ��\0�� 
 Bo* M�g	� 
 
�T��

 �?-N	3�5 �Y	 (P��	 M���NO J�� �3 DN� 1NP��X 
 QgN�

 .3-� G'H�I	  

  

  

  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.3.6
http://rangelandsrm.ir/article-1-165-en.html


2�NO &��� 
'��	 M���NO QNR��0� 
���4��@�A 
�T��&
� 
 B�� G� 23-HX &�� ...                                                                          40  

 

References 
1. Addy, M., B. Losey, R. Mohseni, E. Zlotnikov & E. Vasiliev, 2012. Adsorption of heavy metal ions on 

mesoporous silica-modified montmorillonite containing a grafted chelate ligand. Applied Clay Science, 59–

60:115–120. 

2. Akbarpour, F., F. Sadri & D. Golalizadeh, 2012. Phytoremediation of heavy metal (Lead, Zinc and 

Cadmium) from polluted soils by Arasbaran protected area native plants. Iranian Journal of water and soil 

Conservation, 1(4): 53-66.  

3. Anh, B.T.K., D.D. Kim, T.V. Tua & N.T. Kien, 2011. Phytoremediation potential of indigenous plants 

from Thai Nguyen province, Vietnam. Journal of Environmental Biological, 32: 257-262. 

4. Azarnivand, H. & M.A. Zare Chahouki, 2010. Range Improvement. University of Tehran Press. 354 pp.  

5. Bhargava, A., VK. Gupta, AK. Singh & R. Gaur, 2012. Microbes for heavy metal remediation. In: Gaur R, 

Mehrotra S, Pandey RR (eds) Microbial applications. I.K. International Publisher, New Delhi. 

6. Bonanno, G. & R.Lo Giudice, 2010. Heavy metal bioaccumulation by the organs of Phragmites australis 

(common reed) and their potential use as contamination indicators. Ecological Indicators, 10: 639-645. 

7. Bower, CA. & JT. Hatcher, 1966. Simultaneous determination of surface area and cation-exchange 

capacity. Soil Science Society of America Journal, 30: 525-527 

8. Brainina, Kh., Z. Stozhko, N. Yu, GM. Belysheva, LI. Inzhevatova Kolyadina&  C. Cremisini, 2004. 

Determination of heavy metals in wines by anodic stripping voltammetry with thick-film modified 

electrode. Analytica Chemical Acta 514: 227-234. 

9. Cheraghi, M., B. Lorestani, N. Khorasani, N. Yousefi & M.Karami, 2011. Findings on the phytoextraction 

and phytostabilization of soils contaminated with heavy metals, Biological Trace Element Research, 144(1-

3): 1133-1141. 

10. Curtis, J.T. & T.P. McIntosh, 1950. The interrelations of certain analytic and synthetic phytosociological 

characters. Ecology, 31: 434-455. 

11. Day, PR., 1982. In Methods of soil Analysis, part 2; Page, A. L. et al. editors.  Agronomy Monograph 91 

American Soceity of Agron omy. Madison WI, 935-951.  

12. Department of Environmental Islamic Republic of Iran, 2013. Quality standards for soil resources and their 

guides in Iran. 166 pp.   

13. Du Laing, G., F.M.G. Tack & M.G. Verloo, 2003. Performance of selected destruction methods for the 

determination of heavy metals in reed plants Phragmites australis. Jour. Analyt. Chim. Acta. 49: 191–198. 

14. Ebrahimi, M., M. Jafari, Gh.R. Savaghebi, H. Azarnivand, A. Tavili & F. Madrid. 2014. Investigation of 

Heavy Metals Accumulation in Plants Growingin Contaminated Soils (Case Study: Qazvin Province, Iran). 

Journal of Rangeland Science, 4(2): 91-99. (In Persian)  

15. Fitzgerald, E.J., J.M. Caffrey, S.T. Nesaratnam & P. Mc Loughlin, 2003. Copper and lead concentrations in 

salt mash plants on the Suir Estuary, Ireland. Journal of Environmental Pollution, 123: 67-74. 

16. Fontem Lum, A., E.S.A. Ngwa, D. Chikoye & C.E. Suh, 2014. Phytoremediation Potential of Weeds in 

Heavy Metal Contaminated Soils of the Bassa Industrial Zone of Douala,Cameroon. International Journal 

of Phytoremediation, 16:302–319.  

17. Garg, G. & S.K. Kataria, 2009. Phytoremediation potential of raphanus sativus, brassica juncea and 

triticum aestivum (l.) for copper contaminated soil. Proceedings of the 53rd Annual Meeting of the 

International Society for the Systems Sciences Brisbane, Australia.  

18. Gupta, D.K,. F.J. Corpas & J.M. Palma. 2013. Heavy metal stress in plants. Springer press. 245pp. 

19. Ghosh, M, & S.P. Singh, 2005. A review on phytoremediation of heavy metals and utilization of its 

byproducts. Applied Ecology and Environmental Research, 3(1):1-18. 

20. Golchin, A. & S. Shafiee, 2006. Investigation of effects of Zanjan Lead and Zinc Company on soil 

contaminated to 10km radial, Proceeding of soil, environmental and sustainable development. 452-454.   

21. Hansel, C., S. Fendorf, S. Sutton & M. Newville, 2001. Characterization of Fe plaque and associated metals 

on the roots of mine-waste impacted aquatic plants. Journal of Environment Science Technology, 35: 3863-

3868. 

22. Jieng-feng, P., S. Yong-hui, Y., Peng, C. Xiao-yu & Q. Guang-lei, 2009. Remediationof heavy metal 

contaminated sediment, Journal of hazardous materials, 161: 633-640.  

23. Kabata, A. & H. Pendias, 2011. Trace Metals in Soils and Plants, CRC Press, Boca Raton, Fla, USA, 4nd 

edition. 534 pp.  

24. Khattak, M.I. & R. Jabeen, 2012. Detection of heavy metals in leaves of Meliaazedar ach and Eucalyptus 

Citriodoraaz biomonitoring tools in the region of Quetta valley. Pakistan Journal of Botany, 44 (2): 675-

681. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.3.6
http://rangelandsrm.ir/article-1-165-en.html


 ��� ����	 
��
�� 
��� �������� ����� /�
� /���� 4139                                                                                          41  

 

 

 

25. Lei, W., Q. Peishi & M. Xin, 2011. Phytoremediation prospects of heavy metals by indigenous plants 

growing in industrial polluted soils. International Conference on Computer Distributed Control and 

Intelligent Environmental Monitoring, 1628-1632.  

26. McGrath, SP. & FJ. Zhao, 2003. Phytoextraction of metals and metalloids from contaminated soils. Current 

Opinion in Biotechnology, 14:277–282 

27. Muddarisna, N., B.D. Krisnayanti, S.R. Utami & E. Handayanto, 2013. The potential of wild plants for 

phytoremediation of soil contaminated with mercury of gold cyanidation tailings. IOSR Journal of 

Environmental Science, Toxicology and Food Technology, 4(1): 15-19.    

28. Nelson, DW & LE. Sommers, 1996. Total carbon, organic carbon, and organic matter. Methods of soil 

analysis. In: Bartels JM (ed). Chemical methods—SSSA book series no. 5. Soil Science Society of 

America. Madison WI, 961–1010. 

29. Pulford, I.D. & C. Watson, 2003. Phytoremediation of heavy metal contaminatedland by trees, 

Environment international, 29: 529 – 540. 

30. Raskin, I., D. Smith Robert & DE. Salt, 1997. Phytoremediation of metals: using plants to remove 

pollutants from the environment. Current Opinion in Biotechnology, 8:221–226. 

31. Saba, G., A.H. Parizanganeh, A. Zamani & J. Saba, 2015. PhytoremeDiation of Heavy Metals 

Contaminated Environments: Screening for Native Accumulator Plants in Zanjan-Iran. International 

Journal of Environmental Researched, 9(1):309-316.  

32. Salt, D.E., R.D. Smith & I. Raskin, 1998. Phytoremediation. Science of Total Environment, 49: 643-668. 

33. Tlustoš, P., J. Száková, J. Hrubý, I. Hartman, J. Najmanová, J. Nedelník, D. Pavlíková & M. Batysta, 2006. 

Removal of As, Cd, Pb, and Zn from contaminated soil by highbiomass producing plants, Plant soil 

environment, 52(9): 413–423.  

34. Sharifi, Z., A.A. Safari Sinegani & S. Shariati, 2012.  Potential of Indigenous Plant Species for the 

Phytoremediation of Arsenic Contaminated Land in Kurdistan (Iran). Soil and Sediment Contamination, 

21:557–573 

35. Wu, G., H. Kang, X. Zhang, H. Shao, L. Chu & C. Ruan, 2012. A critical review on the bio-removal of 

hazardous heavy metals from contaminated soils: issues, progress, eco-environmental concerns and 

opportunities. Journal of Hazard Mater, 173:1–8 

36. Www. Irimo.ir 

37. Yang, X.E., Y. Feng, Z. He & PJ. Stoffella, 2005. Molecular mechanisms of heavy metal 

hyperaccumulation and phytoremediation. Journal of Trace Elements in Medicine and Biology, 18:339–

353.  

38. Yoon, J., X. Cao, Q. Zhou & L.Q. Ma, 2006. Accumulation of Pb, Cu, and Zn in native plants growing on a 

contaminated Florida site. Science of the Total Environment, 368: 456-464. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.3.6
http://rangelandsrm.ir/article-1-165-en.html
http://www.tcpdf.org

