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(L.) Hoffm, Trifolium repens L, Anthemis altissima L, Bromus sericeus, Cardaria 

draba L., Lagoecia cuminoides, Picnomon acarna (L.) Cass, Crepis sancta, Gali-

um aparine L, Pisum sativum, Scorzonera papposa DC, Alyssum marginatum 

Steud. Ex Boiss. 

�
�	:�� ��!"��W -�
 ��� 
��	 ,��   
Heteranthelium piliferum (Banks and Soland.) Hochst, Callipeltis cucularia. 

Erodium cicutarium. Astragalus adscendens Boiss., Eremopoa persica, Echinaria 

capitata, Cymbolaena griffithii (A. Gray) Wagenitz, Crupina crupinastrum (Moris) 

Vis., Sangvisorba minor. 

�
�	 -�
 ��+ 
��	 "�:�
"�� "��� ��� ,��  
Chardinia orientalis (L.) O. Kuntze, Hordeum bulbosum L., Trifolium purpureum 

Loisel. Var. purpureum, Lolium rigidum. Lophochloa phleoides. Gladiolus atrovio-

laceus Bioss., Geranium lucidum L., Urospermum picroides. Anagallis arvensis. 

Capsella bursa-pastoris (L.) Medik., Gundelia turneffortii L.     
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۶٨ 

 

�
�	 <1�' �"�#I 
��	:�+� ��� ,�� 

Avena Wiestii Steud, Medicago radiata L., Valerianella vesicaria Moench, Neslia 

apiculata Fisch. Poa bulbosa L., Helianthemum salicifolium.  Phlomis persica 

Bioss.  

�
�	 �@�5 �� <�L7!�
�	 �@�5 �� <�L7!�
�	 �@�5 �� <�L7!�
�	 �@�5 �� <�L7!) a;�' ,��) a;�' ,��) a;�' ,��) a;�' ,��TWINSPAN((((        

<�L7! �� 
��� +� �� �
�	 �@�5 �� _��4! 
��	 "�#I 3���	 :'�G h�W85� ��+��� a;�' ,��

 <2') �
�'>�S�5 xT+ _�f�� .( 
��	 �� �� ,���>D �
�&
 �4TM�
�	 .�+� 
�' %��S! ,� ,��

�S�5 XL .1 t�T+ "� 
��	 �� ,��� a;�'�"� t�T+ ,v�� "� ,���� "� a;�' �
�	 .�+� 
�' �

 _�f�� �I �&+�S�5 xT+:<1�' ,���Carthamus oxyacantha M. Bieb. (35,1) �Pisum 

sativum (34,0)   :<1�' �+�" �&+ ,��� �Senecio vernalis Waldst. (0,36), Phlomis 

persica Bioss. (0,28)  �S�5 xT+ _�1�� "� "�#I ,��� "� �� �� .�+� 
�' <�2�! 
��	%��S! -

 ,��� 
��	 �� �I �&+9D  �*H <2' 3��!  
��	) R�� 
��	 "� .�+� � @�	9D  ���� �� 3��!

�;�' 
��! �� ~���1 �/ �
�&
 h�4TM�
�� � �;�' � ��� �LV�@ "� ���9H �
�	 $(,� 1 a;�' ,�� 

Lagoecia cuminoides (26,2)� Cardaria draba (L.) Desv. (24,0)  �&+ �� ��� 
��	 "� �

%��S! _�� �+�" 
��	) ,���*H � �� 3��!�
�� � �;�' 
��! �� ~���1 �/ �
�&
 h�4TM � �� "� ���

 �LV�@YH �
�	 $(�+� ,� 1 a;�' ,��Gundelia Tournefortii L. (0,10) 31 
��� .��' "�

%��S! ,��� 
��	 �� -�
 �+�" �&+9C  �*9  
��	) �I �&+ 
��	 .�+� 
�' <�2�! 3��!9C 

�
�� � �;�' �/ �
�&
 h�4TM ���� �� 3��! �LV�@ "� ���*HH �
�	 <1�' (�+� ,� 1 ,��

a;�'Astragalus adscendens Boiss. (24,0), Turgenia latifolia (L.) Hoffm. (24,0)   �

 
��	) �+�" �&+ 
��	*9 �;�' �
�&
 h�4TM �� l�T�1 � 3��! �LV�@ "� ���*HH $(,� 1  <1�'

�
�	.�+� ��� a;�' ,��  
Anagallis arvensis (0,12), Lophochloa phleoides (0,12)    
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۶٩ 

 

Carthamus oxyacantha M. Bieb.(35,1)
Senecio vernalis Waldst.(0,36)

Pisum sativum (34,0)
Phlomis persica Bioss.(0,28)

N=36
N=36

Phlomis persica Bioss.(0,28)

Lagoecia cuminoides (26,2)

Anagallis arvensis(0,12)

Turgenia latifolia (L.) Hoffm.(24,0)

Astragalus adscendens Boiss.(24,0)

Lophochloa phleoides (0,12)

Gundelia Tournefortii L.(0,10)

N=26 N=10 N=12N=24

N=72

<2'<2'<2'<2'    >>>> d d d d    �S�5 
"��
"���S�5 
"��
"���S�5 
"��
"���S�5 
"��
"��
�f�" ,���
�f�" ,���
�f�" ,���
�f�" ,��� <�L7! �� 
��� +� �� �� <�L7! �� 
��� +� �� �� <�L7! �� 
��� +� �� �� <�L7! �� 
��� +� �� ��TWINSPAN        

        

�2�-�@ h��V�j; ����S1�2�-�@ h��V�j; ����S1�2�-�@ h��V�j; ����S1�2�-�@ h��V�j; ����S1
��! "� 
��= �� XL .1 <V��@ _�� [�; 3���&�'
��! "� 
��= �� XL .1 <V��@ _�� [�; 3���&�'
��! "� 
��= �� XL .1 <V��@ _�� [�; 3���&�'
��! "� 
��= �� XL .1 <V��@ _�� [�; 3���&�'�4f�T1 �"�1 ,���4f�T1 �"�1 ,���4f�T1 �"�1 ,���4f�T1 �"�1 ,��  

V"� $3f/ _��� ��-�1 _�� ��� �� ��� ���
 g�� 
 
��! "� %�+� G � N��'� ���5" �V"� $e�/ �

�
�� � �;�' �LV�@ "� ���*HH  �LV�@ "� UF= <��M ���@ � ,� 1YH  �*HH  _�&� "� 
��= �� ,� 1

�;�' 
��! "� ,���� i�j.1 ��� � <� �k�� �
 $,"�' ��-�1 _�� ��� _��`&� .�+� 
��! � ���

 �LV�@ "�9H  �YH  .�"�� "��M 
��= �� ,� 1 i�j.1 ��� � <� �k�� �
 $,"�' ��-�1 _�� &�

�
�� � �;�' 
��! "� ,���� �LV�@ "� ���*HH  
��! _�&� "� 3f/ _��� � %�+� G $e�/ �V"� � ,� 1

�� <V��@ "� O�!�!9H  �YH  R��=) �� �� �"�� �" "��S1 _�� &� ,�"�� ,� 19.(  
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٧٠ 

 

 R��= R��= R��= R��=9999 d d d d    �2�-�@ h��V�j; ����S1�2�-�@ h��V�j; ����S1�2�-�@ h��V�j; ����S1�2�-�@ h��V�j; ����S1�1) [�; 3���&�'�1) [�; 3���&�'�1) [�; 3���&�'�1) [�; 3���&�'_��
�_��
�_��
�_��
�±
��! "� XL .1 <V��@ "� ("��41 
�� '�
��! "� XL .1 <V��@ "� ("��41 
�� '�
��! "� XL .1 <V��@ "� ("��41 
�� '�
��! "� XL .1 <V��@ "� ("��41 
�� '��;�' ,���;�' ,���;�' ,���;�' ,�� �;�' � ��� �;�' � ��� �;�' � ��� �;�' � ���

�
�� ��
�� ��
�� ��
�� �������������        
3�41 xT+-

,"�� 

�
�� � �;�' 
��! -

 �LV�@ ���*HH 

 ,� 1 

 � �;�' 
��!

�
�� �LV�@ ���

YH  ,� 1 

 � �;�' 
��!

�
�� �LV�@ ���9H 

 ,� 1 

�;�' 
��! ���

 �LV�@*HH  ,� 1 

 ��� �;�' 
��!

 �LV�@YH  ,� 1 

�;�' 
��!  ���

 �LV�@9H  ,� 1  ��J 1 

H/CCns H9>/H±YH/) H>)/H±C)/) HYH/H±C�/) H>>/H±YH/) H9�/H±YH/) HC(/H ±CY/)  
) � ���+�1:1 

O2H(  

HHH/H **  dHH�/H±YC/H cH**/H±DY/H cH>(/H±D>/H bH*Y/H±))/H aHHC/±�9/H aH**/±�>/H ) ,"�'ds/m(  

HH* /H ** aYD/H±*D/)) c*C/H±DD/D> bcHH>/H±DD/DC bH*Y/H±>>/DD bYC /H±>>/DD d>*/*±YH/C) 
[�; N��'� ���5" 

)%(  

H/(9ns )Y/H±DD/99 CD/*±>>/99 )(/*±>>/99 DC/H±DD/99 �*/H±DD/99 )(/H±(*/9> ) _'%(  

H/)9ns >9/*±HH/C* )(/*±YH/C> Y�/>±YH/>( DC/H±YH/C9 HD/*±*D/C* **/*±*D/C9 ) �"%(  

ns*(/H  ��/H±YH/>Y YH/H±*D/>C �9/*±*D/>� Y*/H±YH/>C YC/H±*D/>D Y*/H±(*/>> ) �L�+%(  

HHH/H ** b*C/H±C)/D dD(/H±H�/> d>*/H±Y�/9 cC(/H±()/C d*�/H±DD/9 d*Y/H±Y*/9 ) 3f/ _���%(  

HH9/H **  aH>>/H±YY/H cH*(/H±>�/H dH*�/H±>H/H bH9(/H±C)/H cH*D/H±>(/H dH9C/H±9(/H ) e�/%(  

HHH/H ** a9>/H±DY/9C a9�/H±�)/9C bYC/H±�>/9* eCY/*±�9/*H d*C/H±>D/*Y c9)/H±)9/*� ) ���@ppm(  

HHH/H ** a*/9HH±9/(9) d*/*Y*±>/Y>) ab)/>C)±*/�Y� abC/9(C±H/��� b>/9>>±>/�>> cY/*C)±*/D�� ) %�+� Gppm( 

HH*/H ** dHH/H±H>/H bH*/H±*9/H bH*/H±**/H cHH/H±HY/H bH*/H±**/H bH*/H±*>/H �k�� �
 ) <�%(  

HH>/ ** eHY*/H±((/H dHH)/H±H)/* cH*(/H±9)/* cH>�/H±9)/* bHH�/H±>Y/* aH*9/H±Y*/* 

 i�j.1 ���

,���� 

)3g/cm(  

�T+ �� "� XL .1 \��� ��
��� \8 ;� 3�41"�� _�� 3���&�'�2�-�@ h��V�j; [�; .�+�  

* :3�41,"�� "� xT+ Y $�V"� ** :3�41,"�� "� xT+ * �V"� � ns ��W ��=� \8 ;� 3�41"��  

a;�' ����S1 _��`&�
��! "� XL .1 <V��@ "� 3 ��� N��! XL .1 ,�� 3+"�� �"�1 ,��

��
�' N��! "��S1 _�� ��� �� ��� ���
 d�;�' 
��! "� ���c&�+ � ����� �LV�@ "� ���*HH  �� ,� 1

�
�	 ,��b _�� ��� � 
��� 
��= ��'�� ;���2� � e��#�1 � Xf�	"�1 ,��;�' 
��! "� -�
 �L��G 3 � ���

 �LV�@ "�*HH ��
�' N��! "��S1 _�� &� .��� 
��= ��'�� �� ,� 1d,��b � ���c&�+ � ����� �
�	 ,�

�
�� � �;�' 
��! �� ~���1 -�
 �L��G 3 ;���2� _��`&� � e��#�1 � Xf�	"�1 �LV�@ "� ���YH  �� ,� 1

.�' 
����1 
��= ��'��  
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 R��= R��= R��= R��=>>>> d d d d    a;�' ����S1a;�' ����S1a;�' ����S1a;�' ����S1
��! "� 
��= �� XL .1 <V��@ _�� 3 ��� N��! ,��
��! "� 
��= �� XL .1 <V��@ _�� 3 ��� N��! ,��
��! "� 
��= �� XL .1 <V��@ _�� 3 ��� N��! ,��
��! "� 
��= �� XL .1 <V��@ _�� 3 ��� N��! ,���;�' ,���;�' ,���;�' ,���;�' ,���
�� � �;�' � ����
�� � �;�' � ����
�� � �;�' � ����
�� � �;�' � ���������������        

 �T+ �� "� XL .1 \��� ��
��� \8 ;� �413"�� _�� a;�'3 ��� N��! XL .1 ,�� .�+�  

* :3�41,"�� "� xT+ Y $�V"� ** :3�41,"�� "� xT+ e� �V"� � ns ��W ��=� \8 ;� 3�41"��        

        

�K� 
 � o7��K� 
 � o7��K� 
 � o7��K� 
 � o7�,��	,��	,��	,��	        

� g�� 
�"� 
�1/ �+� 3	P�� � 3���	 N��! i�j; ��Z
 [�; ,�����5" N��'�$  $e�/_��� 

3f/ 
 �
�&
 h�4TM "� %�+� G ��
�	 ,��b � N��! :��-@� �� 3��� �� <��= <;�� � 
��= e��- ,��

 ��� <��= <;�� "� 3���	�� � @��,�� ) 3����1 � ,���1*>(>3=�� $() 
���*>D( � 3�����"�G � (

) ��"�2&�*>)� (3
��.&� ) ��"�2&� � �
� g�� 
 �� 3f� � '��Zeng et al., 2011����f� � (  �

) ��"�w&�Delgado et al., 2013) ��"�2&� � 3f � (Li et al., 2014�'�� h���J1 ($  <�f� �����

�
�	 ��K� �" 
��= ��'�� 3 ��� N��! :��-@�
��� ���� %=�#1 3���	 ,�� <V��@ \8;�� .�
�YH  �

*HH  <V��@ "� 
��= ,� 19H  
��= ,� 1�� "��S1 ,"�'$ ��� i�j.1 ,���� �  [�; �k�� �


)uv�& �� ��� (,"F	 ��LS
 6��+� ��-	� �� ��� y��; <�f
��-@� 
�' �+� �� ��31 �Z
�1 _�� �+"� �L

�
�	 ,��b � N��! ���;�' 
��! �� �� "� 3���	 ,���
�� � �;�' � ��� �� g�� 
 _�� .�+� � +�� ���

� @��%� ��SS71 ���+ ,�� $��"�2&� � 32L1) �"�� 3
��;*>(C �Li et al., 2011 .(��_� 3f/ ������W 

<1�W ��FG���J! ���� "� ��'�� 
��=  �LV�@)9H (
��= ,� 1 _�� &� �V"� �" ����; i�j ;� ��� 


��� ._�� N���1 
�8W �� �1��L 0TM �� ;"� ��"�Z�1 p���� 
��= � ��' ��� y�! :'�G "� <V��@ 

e��-
 �� 
��= � ��R��
� �/ :��� 0&K! ${��'v �� �T��" ��241 ��� i�j.1 ,���� � ��f�4@ 

%��
�	"���2�1�� -�
  �� 31���	 .%��� � ) e�f�1Karim and Mallik, 2008 ��; :��PG "� -�
 (

�1 _�� ���.�
��� � '�� 
"�'� �L ����! ��1�� ������� 
��=,��+ � ��f�4@ '�1�_hv/ $3L��= ��-�1 

3	����� �;[ ��'�� 
��= �" v�� 
��� �� :��-@� �3	���� �;[ ��h�' �� ��� i�j.1 ,���� 

a;�'  
�;�' 
��!� ��  

 �LV�@9H ,� 1  

�;�' 
��! ���

 �LV�@YH 

,� 1  

�;�' 
��! ���

 �LV�@*HH 

,� 1  

 � �;�' 
��!

�
�� �LV�@ ���

9H ,� 1  

 � �;�' 
��!

�
�� �LV�@ ���

YH ,� 1  

 � �;�' 
��!

�
�� �LV�@ ���

*HH ,� 1  

 xT+

3�41-

,"��  

��
�'d

�����  

bcHY(/H±>>/9  cH9)/H±9*/9  aH*(/H±D(/9  bcH>�/H±>�/9  dHC /H±(H/*  bH)D/H±C)/9  HHH/H  

���c&�+  aH*D/H±�Y/H  aHHY/H±�C/H  aH9/H±��/H  aH*>/H±�Y/H  bH*9/H±))/H  aH*Y/H±�Y/H  HHH/H 

e��#�1  bHY(/H±)H/*  cHY>/H±CD/*  a*H>/H±)Y/9  bHC�/H±�Y/*  cH>)/H±>H/*  bHY*/H±�9/*  HHH/H 

Xf�	"�1  c**D/H±)�/>  dH)9/H±99/>  a*9/H±*)/Y  cH)�/H±��/>  eH�)/H±(>/9  b*H/H±CH/C  HHH/H 

�L��G  bH*�/H±)(/H  bHHC/H±)�/H  aH9)/H±�D/H  abH*D/H±�H/H  cH*9/H±D(/H  bH9/H±)�/H  HHH/H 
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�;[ 
��-@� 31��' )Karim and Mallik, 2008 .(n�; 
���@ 
�' ,�"�� ��� � ���5" ,� &� 

�+� �$_������� ����LT1 6���' �;[ ,��� 3;�� �
�	��3���	 , :��� 31���� )Amelung et al., 

1999.(  �� �' a.�1 l�S7! g�� 
 ��+����� _�� ��J 1,�� 3��; 
���
�,��	 $
�' ��� i�j.1 

,���� "� <V��@ e��-
 
��=  �LV�@)9H ,� 1�;�' 
��! "� ( ������
 �� <V��@ �!"�� )YH  �*HH 

 (,� 1,�"�� ����S1 ,� ��� 
��� �
�	 :��" ,��� �" 3�+��1�
 6���' �1� _�&� � "� � 3���	 ,��

31 %���@ 3 ��� N��! :��� �K� 
) �"�/Li et al., 2011(a;�' ����S1 . ,��b � 3 ��� N��! ,��

�
�	��
�' N��! ����S1 _�� ��� �� ��� ���
 ,� d�;�' 
��! "� ���c&�+ � ����� �LV�@ "� � ���*HH 

�
�	 ,��b ����S1 _�� ��� _��`&� .��� 
��= ��'�� �� ,� 1 �L��G 3 ;���2� � e��#�1 � Xf�	"�1 ,�

�;�' 
��! "� -�
 ��� �LV�@ "� �*HH  ����S1 _�� &� <��S1 "� .�' 
����1 
��= ��'�� �� ,� 1

��
�' N��!d�
�	 ,��b $���c&�+ � ����� �� ~���1 �L��G 3 ;���2� _��`&� � e��#�1 � Xf�	"�1 ,�

�
�� � �;�' 
��! �LV�@ "� � ���YH .�' 
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