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.%���� '��(! �� ����D	 C��` "# )�*  %5�)4(. "�J�K! 
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��� � ��� ,� ���S# �� � ���%5 ��G� '��(!  )�* +�*

 "# �;4�#"�J h��  %5��� ��te '��(! �� +�)18(. 
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l���	�� ��� )� .��I;�� -,E� -@�Dj!   Vg`� -
����b �����# 8����(�5��! � p�N� )� ����� ��> 
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�! %5��&. .��I;��  .��;S&��� )�  �� �*W�(#  ���	 
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)2(."5�& ����	 � �&%���� ����# ��   '��(! _J�P +�*
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 ��%�	 �(� 8�;�� �� $%�& '��(! )�*10  ���;4�# "5�&
� %5��� x�D;N� ��N "# �� ��%�	 "5�&  +�*
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8�;��?� �*%� .��I;�� ��;E! + )"J���!6(.  ��� ��
 "J���!Pi "K#�� ^����# �OS5 �5����� Pi=ni/N "O��j! 

�! � ��� Ln Pi ,;���MJ +���! "#  ���O> �OS5 �5�����
"5�&  QE4! +�)i$�( ���.  .%�*� 8�45 �;&�(# ��%��
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 8�45 %�� h�! )� H� 8��# _J�P �� �;N����� ��P C%�
"�!�G �� )�* ��� "5�& ��� "# �%� "r�* �J� ���� 
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 ����)11(.  
  

) "J���!7(              E= H�/Lns  
  

QN�� FIV.��I;�� �# �*��& .���5�N �* ���*� 6 )� 
 ��%# �OS5 '��	� �OS5 ,���	 %�b)10)( "J���!8 � 9.(  

) "J���!8( �OS5 '��	=)"5�& ��%�	 h� �*/"5�& ��%�	  �*
.���5�N H� �� *100  

) "J���!9(�OS5 ,���	 =) $��	 )� �������%�	 h�
.���5�N �* /.���5�N H� �� ��G�! ����� ��%�	(*100   

  
8�5�� '��	 QN�� � �;N����� "O��j! )� F-  ����

8�;��?� ��#  ��(�� $�5 )� �*spss"��N "�(L	 �?G   +�
%� .��I;�� Q�E4	 n#�	 � .#8�;��?� "S��]! +��  )� �*

��� '��	 ��5  8�5�� F5����� -)�* +�*– �* �� ���� 
 8�;��?� �� "J���! )� .��I;�� �#10 %� "O��j!.  

"J���!)10(H'var=1/N×{ Pi (Ln Pi)2 –[ Pi (Ln Pi)]2}  
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1 -H'var2 8�5�� F5����� –� ����  8�;��?2-a   ��%�	
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 "J���!11%� "O��j!  . ��%]! +��)b "G�� )� .��I;�� �#
(tcrit) @�%G )� t ��� ���! sK� �� 01/0 � 05/0 

 QE4! %���&)@�%G4) ( 3   .(  
  

) "J���!11(  
df=(H'var1 + H'var2)2 / [(H'var1 2/a)+ (H'var22/b)]  

  
 ��%]! FT�t.%� .%*�4! (tob) "O��j!  �%)  "J���!

12( .8�5�� '��	 QN���� )� 8b �� "�- � ���� 
8�;��?� F5����� %� .��I;�� �*)7.(  

  
)"J���! 12(  tobs=(H'1 - H'2) / [(H'var1)+ H'var2)]0.5   

  
�(! �������dG C�D;E! 8�;�� $��	 �� �#��)�� ���! '�

 �	��g>� H5�# H� _J�A ��)w�j! ��Access ( ��� "#
%���& wO	�! C��g>� . ��`� "�\ �	��g>� H5�# ���

.���  �������dG C��g>� "5�!�� w�j! �� �� �*)GIS (
�! h��4	 ��� . �� .%� ��m C��g>� -$�& ��;SE5 ��
 ��(�� $�5ArcMap $�5 "���L! )�  +�*��(��ArcGIS 

)ESRI, 2007( �Ou �������dG y�� � @�> ^��� �# -
# � %� "C��g>� "�\ H� C��` "K]5  � %���& "�?	 +�

#� ""5�& ��`� �	��g>� "�\ _�	�	 ��  ��;E! +�*
��� +�* %���& "�?	 )�* . )� .��I;�� �# +%�# "�e�! ��

 w�j! �� Y�I�	 H���	GIS "4]5 "# C��g>� ��� 
v ���?5 �� � %���& hD;! .�45�!�� 8�;�� .%� F5����~

"5�& ����� "4]5 ��� ��;E! +�* +�*  '��(! )�*
%���& %�J�	 .�45�!�� 8�;�� �#b $%�&.  

  

I>� 	 J7��(  
 .�45�!�� 8�;�� ,�� $%�& '��(! ��64 "# �*��& "5�& 

%�;S* V�K! )�* ��� 8����) @�%G1(."5�& ���  �*
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 "# Y��;!15�5�N  8��! ��� )� "� ��� �*��& .��
.���5�N  8��!%�& +�*)Poaceae( C\�]# -)Fabaceae( -
 �����)Asteracea (^�5�� � (Rubiaceae) _�	�	 "# 

 �#57 -5/35 -6/34 � 18 QN�� %`�� FIV ���;4�# -
.���5�N �� �� ���*� %�;��� .%� ������� �*��& +�*. 

)h�� 1l( �& -C\�]# -����� .���5�N ^�5�� � 8��!%

 �# _�	�	 "#16 -13 -12 � 2,?! "5�&  .���5�N ���	  +�*
8�;��?� �� ��G�! �*��& %5��# .�45�!�� 8�;�� +�* 

)h�� 1l ( ����]! ��� "�8/53"5�& %`��   �*��& +�*
 h!�� "� ��49�! �# �� ��� "5�&  ���&)h�� 1�J�.()�  

 8��!64 .%� ������� "5�& 12 "# X�#�! "5�&  H���#
W�#  � �*52W�# �? "# Y��;! "5�&  �! �* %��#.  

  
���                                                                                           �                                         

Poaceae
29%

Fabaceae
18%

Rubiaceae
9%

Brassicaceae
7%

Apiaceae
4%

Rannculaceae
3%

Caryophyllaceae
3%

Euphorbiaceae
2%

Asteraceae
17%

others
8%

       

Asteraceae
25%

Fabaceae
20%

Poaceae
19%

Brassicaceae
6%

Apiaceae
5%

Rannculaceae
5%

Rubiaceae
3%

Caryophyllaceae
3%

Euphorbiaceae
3%

others
11%

       
���1) .���(.	
����  ���� ���
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 �� .�45�!��7 "� ��� 8�45 ����# ���! 8�;��?� 
8�;��?� l�P��#b $g�� +�* ���* -l�*m h�� - � �

 �# _�	�	 "# ���M��4/156 -6/134 -7/118 � 6/115 
��� ,���	 ���;4�# n#�!�;! �� "	�#  � )�* +�*

8�;��?�  �# _�	�	 "# .�45�!�� � "�j` -�]�� +�*99 -
4/96 � 7/94,� n#�!�;! �� "	�#  ��� ,���	 ���	  +�*

%5��# ���� �� ,�� $%�& '��(! �� )�*)h��2(. ���;4�# 
"5�& '��	  8�ST��� '��	 QN�� ��5 )� +�)16 ( ��
8�;��?�  ��#b $g�� � ���M�� -����* -.�45�!�� +�*

 �# _�	�	 "# l�P9/0 -89/0 -88/0 � 85/0 .%�� '��	 
8�;��?� �� '��	 ���;�� � %�  "�j` -l�*m h�� +�*

�]�� �28/0 -82/0 � 75/0%�;��� .)h�� 3l ( ��5)� �!�
"5�& �;N�����  ���M�� �* 8�(�! �#61/0 ���;4�# 

8�;��?� sK� �� �� �;N�����  $g�� � ���� �*
 sK� �� �� �;N����� ���;�� "�j` � �]�� -l�P��#b

"5�&  %�;��� �*)h�� 3�J�(.  
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 '�*� +��,! "�� �� 	-�!�/ #�$� ��) �.(���� +�*4  �� ��

#�$�5� �
 #�89:�$ 0�� ;$� 	-�!�/ #�$� ��.  

 
,?!  ���	���  8�;�� ,�� $%�& '��(! W�# �? )�* +�*

 c�� �	 �# )� %5��# C��O� ���*� _�	�	 "# .�45�!��
)Galium tricornatum( ) h��4l( H��! -)Vicia

hyrcanica( ) h��4�(HdLdG - )Vaccaria

grandiflora ("5�#�# � )Anthemis cotula (,?! �  ���	
��� _�	�	 "# '��(! W�# H���#)�* +�* C��O� ���*� 

"5�;S!) �4e� f\�� )� %5��# )Avena ludovicana(( 
)h�� 4�J�(.�� �G - )Hordeum spontaneum (
) h��4�( ���4 ��� � )Bromus tectorum .(

,?! ��;�� ���	  $%�& �����# )� hOA ,e�(! +�*
 ����j` Hi� )� %5��# C��O� ,�� $%�& '��(!��

)Convolvulus arvensis) (h�� 4�( �4e� k5��& -
)Carthamus oxycanth) ( h��4* ( 8��# ����� �
)Glycyrrhiza glabra.(  

  

W�# �? 8�;��?� ,�� $%�& '��(! _J�P +�*  ��#b $g��
 l�P��) Galium tricornatum( -)Lathyrus

inconspicuus( -)Euphorbia helioscopia( -
)Anthemis cotula(  �)Galium aparine (� ��#  H�

W�# _J�P +�* ��  h!�� 8�;��?� ���)Hordeum

spontaneum(  �)Avena ludovicana (%5��# .
)Lactuca serriola( -)Cardaria draba( -
)Glycyrrhiza glabra( -)Convolvulus arvensis(  �
)Cichorium intybus ( ��OJ�P QN�� �# _�	�	 "#

88/69 -25/67 -88/53 -76/50�  57/50���� "#  8
��;��  V�K! $%�& �����# )� hOA ,e�(! +�*
%5��#)�%G@1 .(W�# �?  ,�� $%�& '��(! _J�P +�*

 �� ����* 8�;��?�)Galium tricornatum(-
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 ���4.���� >*/��?   ��Avena ludoviciana )���(@ Galium tricornatu )�(@ Convolvulus arvensis )<(@ Vicia 

hyrcanica ) 
(@ Carthamus oxyacanthus ) �(@ Hordeum spontaneum) �( '�*� +��,! �
 %&
#�$�5�   #�$� ��
	-�!�/.  

) Vaccaria grandiflora( -)Vicia hycanica( -
)Lisaea heterocarpa(  �)Vicia michauxii ( h��4	

�! %5���) .Lactuca serriola( -)Carthamus

oxycantha(-) Convolvulus arvensis(  �)Cichorium

intybus ( ��OJ�P QN�� �# _�	�	 "#87/76 -27/43 -
7/38  �37/35��;�� 8���� "#   )� hOA ,e�(! +�*

%5��# V�K! $%�& �����#)@�%G1 .(W�# �?   +�*
 ���M�� 8�;��?� '��(! _J�P)Centaurea balsamita( -

)Anthemis cotula( -)Vaccaria grandiflora( -
)Neslia apiculata(  �)Vicia villosa (� %5��# H���# 

W�# 8�;��?� ��� _J�P +�* �� )Secale cereale( -
)Avena ludovicana(  �)Hordeum vulgare ( h��4	
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�! %5���)@�%G1) .(Convolvulus arvensis(  �
)Carduus pycnocephalus ( QN�� �# _�	�	 "#

 ��OJ�P28/37  �12/37� ��;� hOA ,e�(! +�* )� 
 �����#%5��# $%�& )@�%G1 .(W�# �?  _J�P +�*

 �� .�45�!�� 8�;��?� ,�� $%�& '��(!)Vicia 

hyrcanica( -)Galium tricornatum( -)Conringia 

orientalis( -)Torilis leptophylla ( �)Turgenia

latifolia (W�# H���# �  ��� ,�� $%�& '��(! _J�P +�*
;��?� 8� ��)Avena ludoviciana ( �)Hordeum

spontaneum (�! h��4	  %5���)@�%G1) .(Sophora

alopecuroides( -)Convolvulus arvensis ( �
)Glycyrrhiza glabra ( ��OJ�P QN�� �# _�	�	 "#

84/99 -7/66 -03/62 -47/35  �48/22��;��   +�*
%5��# $%�& �����# )� hOA ,e�(!)@�%G1( . �?

#W�  �� "�j` 8�;��?� ,�� $%�& '��(! _J�P +�*
)Sinapis arvensis( -)Galium tricornatum( -
)Turgenia latifolia(  �)Galium aparine ( H���# �

 h!�� 8�;��?� ��� _J�P +�* W�#)Hordeum

spontaneum(  �)Avena ludovicana ( %5��#
)@�%G1) .(Carthamus oxycantha( -)Alhagi  

persarum( -)Phragmites australis(  �)Glycyrrhiza 

glabra ( ��OJ�P QN�� �# _�	�	 "#56/41 -32/39 -
91/38  �54/37��;�� 8���� "#   )� hOA ,e�(! +�*

%5��# V�K! $%�& �����#)@�%G1(.W�# �?    +�*
 �� l�*m h�� 8�;��?� ,�� $%�& '��(!)Galium

tricornatum( -)Sinapis arvensis( -)Physalis

alkekengi( �)Crepis foetida (W�# H���# �  _J�P +�*
 8�;��?� ��� ��)Avena ludovicana( -)Phalaris

minor( -)Hordeum spontaneum ( �)Lolium

perenne (�! h��4	 %5���) @�%G1) .(Silybum

marianum( -)Convolvulus arvensis(  �
)Glycyrrhiza glabra (# _�	�	 "# ��OJ�P QN�� �
2/100 -52 �4/46��;�� 8���� "#   )� hOA ,e�(! +�*

%5��# V�K! $%�& �����#)@�%G1(.W�# �?   +�*
 �� �]�� 8�;��?� ,�� $%�& '��(! _J�P)Vicia

hycanica( -)Galium tricornatum( -
)Heteranthelium piliferum( -)Descurania sophia (

 �)Lathyrus inconspicuus�4	%5��� �! h� . H���#
W�#  h!�� 8�;��?� ��� ,�� $%�& '��(! _J�P +�*

)Hordeum spontaneum( -)Bromus tectorum(  �
)Cynodon dactylon ( %5��#)@�%G1(.) Carthamus

oxyacanthus( ��OJ�P QN�� �# 2/95 8���� "# 
��;�� OA ,e�(! +�* ��# V�K! $%�& �����# )� h

)@�%G1( .& '��(! �� .�45�!�� 8�;�� ,�� $%�64 "5�& 
%�;S* V�K! )�* ��� 8���� "# �*��& . '��L! )�

��� "# X�#�! C��g>�  ,�� $%�& '��(!)�* +�*
8�;��?�  .�45�!�� 8�;�� +�*)@�%G1 (�!  ���r 8��	

,?! "� ���5 +��& "L�;5 ��� ���	  W�# �? )�* +�*
�*� _�	�	 "# .�45�!�� 8�;�� ,�� $%�& '��(! C��O� ��

� %5��#) c�� �	 �# )Galium tricornatum( H��! -
)Vicia hycanica( HdLdG -)Vaccaria grandiflora 

 "5�#�# �)Anthemis cotula .(,?! ��� ���	  +�*
 W�# H���#)�*(�5	��O� ���*� _�	�	 "# %� f\�� )� 

 "5�;S!) �4e�)Avena ludovicana( .�� �G -
)Hordeum spontaneum(  ^�!��# �)Bromus

tectorum .(,?! ��;�� ���	  �����# )� hOA ,e�(! +�*
 8�;�� ��� ,�� $%�& '��(!�� $%�&h!�� (�5 Hi� 

 ����j`)Convolvulus arvensis( �4e� k5��& -
)Carthamus oxycantha ( 8��# ����� �)Glycyrrhiza 

glabra(�!  %���#.  
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 L	��1.&�� ��
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 ���) '�&0� T@�R ��� ���
�����"� L�� �U ��*(���. ����& ���  ���1381 �! 1388.  

����� ���	
�� ��� ��� ������� F (%) U (%) MD (plant/m2)  AI 

1Hordeum spontaneumPoaceae50 82/44  31/47  13/142  
2Galium tricornatum Rubiaceae50 48/34  48/26  96/110  
3Lathyrus inconspicuusFabaceae50 2/36  93/3  13/90  
4Euphorbia helioscopiaEuphorbiaceae40 75/32  79/5  54/78  
5Lactuca serriolaAsteraceae40 58/27  3/2  88/69  
6Cardaria drabaBrassicaceae40 13/24  12/3  25/67  
7Anthemis cotulaAsteraceae30 86/25  18/3  04/59  
8Avena ludovicanaPoaceae20 24/17  52/21  76/58  
9Glycyrrhiza glabraFabaceae30 68/20  2/3  88/53  

10Galium aparineRubiaceae20 13/24  37/9  5/53  
11Convolvulus arvensis Convolvulaceae30 24/17  52/3  76/50  
12Cichorium intybusAsteraceae20 86/25  71/4  57/50  
13Cephalaria syriacaDipsacaceae30 24/17  8/2  04/50  
14Lisaea heterocarpaApiaceae20 06/12  92/3  98/35  
15Vicia narbonensisFabaceae20 79/13  52/1  31/35  
16Picnomon acarnaAsteraceae10 51/15  33/0  84/25  
17Amberboa amberboi Asteraceae10 06/12  55/0  61/22  
18Conringia orientalis Brassicaceae10 89/6  12/3  01/20  
19Centaurea solstitialis Asteraceae10 62/8  2/1  82/19  
20Vicia hyrcanicaFabaceae10 89/6  64/2  53/19  
21Carthamus oxycanthaAsteraceae10 62/8  88/0  5/19  
22Vaccaria grandifloraCaryophillaceae10 62/8  8/0  42/19  
23TragopogonAsteraceae10 62/8  27/0  89/18  
24Geranium tuberosum Geraniaceae10 89/6  88/0  77/17  
25Secale cerealePoaceae10 89/6  56/0  45/17  
26Alhagi pseudalhagiFabaceae10 89/6  48/0  37/17  
27

 ��	�
�
����� 

Turgenia latifoliaApiaceae10 89/6  4/0  29/17  
1Galium tricornatum Rubiaceae50 62/65  87/27  49/143  
2Vaccaria grandifloraCaryophillaceae75 5/37  2/11  7/123  
3Vicia hyrcanicaFabaceae50 5/37  38/14  88/101  
4Lisaea heterocarpaApiaceae25 26/40  53/15  79/80  
5Vicia michauxiiFabaceae50 12/28  37/2  49/80  
6Lactuca serriolaAsteraceae50 87/21  5 87/76  
7Ranunculus arvensis Ranunculaceae25 12/28  23/5  35/58  
8Goldbachia laevigataBrassicaceae25 12/28  61/3  73/56  
9Geranium tuberosum Geraniaceae25 87/21  44/4  31/51  

10Cephalaria syriacaDipsacaceae25 87/21  84/0  71/47  
11Euphorbia helioscopiaEuphorbiaceae25 75/18  88/0  63/44  
12Carthamus oxyacanthusAsteraceae25 62/15  65/2  27/43  
13Vicia villosaFabaceae25 5/12  4/5  9/42  
14Centaurea behenAsteraceae25 62/15  66/0  28/41  
15

��	
� 

Bromus tectorumPoaceae25 37/9  6 37/40  
1Centaurea balsamita Asteraceae60 44 32/8  32/112  
2Anthemis cotulaAsteraceae40 32 08/14  08/86  
3Vaccaria grandifloraCaryophillaceae40 32 44/5  44/77  
4Secale cerealePoaceae20 20 32/28  32/68  
5Neslia apiculataBrassicaceae20 16 8/12  8/48  
6Vicia villosaFabaceae20 16 56/10  56/46  
7Sinapis arvensisBrassicaceae20 16 04/7  04/43  
8Galium tricornatum Rubiaceae20 20 72/2  72/42  
9Avena ludovicanaPoaceae20 16 24/2  24/38  

10Hordeum vulgarePoaceae20 16 76/1  76/37  
11Picnomon acarnaAsteraceae20 12 6/5  6/37  
12Lithospermum arvense Boraginacea20 12 44/5  44/37  
13

�����! 

Convolvulus arvensis Convolvulaceae20 16 28/1  28/37  
1Sophora alopecuroides Fabaceae50 47/40  37/9  84/99  
2Avena ludovicanaPoaceae33/33  42/21  33/15  08/70  
3Hordeum spontaneumPoaceae66/16  95/30  61/20  22/68  
4Convolvulus arvensis Convolvulaceae33/33  57/28  8/4  7/66  
5Vicia hyrcaniaFabaceae33/33  57/28  33/3  23/65  
6Galium tricornatum Rubiaceae33/33  19/26  25/5  77/64  
7Glycyrrhiza glabraFabaceae33/33  19/26  51/2  03/62  
8Conringia orientalis Brassicaceae33/33  04/19  6/5  97/57  
9

��"��#
! 

Torilis leptophyllaApiaceae33/33  42/21  21/1  96/55  
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10Turgenia latifoliaApiaceae33/33  42/21  21/1  96/55  
11Anthemis cotulaAsteraceae33/33  9/11  66/4  89/49  
12Adonis flammaRanunculaceae33/33  52/9  2 85/44  
13Centaurea depressa Asteraceae66/16  04/19  7/1  4/37  
14Hordeum vulgarePoaceae66/16  66/16  56/2  88/35  
15Cichorium intybusAsteraceae 66/16  66/16  15/2  47/35  
16Vicia narbonensisFabaceae66/16  66/16  2 32/35  
17Bupleurum croceum Fabaceae66/16  66/16  56/0  88/33  
18Cephalaria syriacaDipsacaceae66/16  9/11  86/3  42/32  
19Vaccaria grandifloraCaryophillaceae66/16  28/14  66/0  6/31  
20Consolida persicaRanunculaceae66/16  52/9  86/1  04/28  
21Neslia apiculataBrassicaceae66/16  52/9  66/0  84/26  
1Hordeum spontaneumPoaceae40 37/41  02/35  39/116  
2Sinapis arvensisBrassicaceae60 27/48  8/4  07/113  
3Galium tricornatum Rubiaceae40 03/31  8/12  83/83  
4Avena ludovicanaPoaceae40 03/31  8/4  83/75  
5Turgenia latifoliaApiaceae40 58/27  49/5  07/73  
6Galium aparineRubiaceae20 22/17  52/11  56/41  
7Carthamus oxyacanthusAsteraceae20 68/20  88/0  32/39  
8Alhagi persarumFabaceae20 24/17  08/2  91/38  
9Phragmites australis Poaceae20 79/13  12/5  63/37  

10Conringia orientalis Brassicaceae20 7/13  84/3  54/37  
11Glycyrrhiza glabraFabaceae20 7/13  84/3  06/37  
12Polygonum aviculare Polygonaceae20 79/13  36/3  39/35  
13Euphorbia cyparissiasEuphorbiaceae20 79/13  6/1  14/34  
14

$�%& 

Vicia michauxiiFabaceae20 79/13  35/0  3/13  
1Avena ludovicanaPoaceae100 95 2/34  2/229  
2Phalaris minorPoaceae75 70 6/34  6/179  
3Galium tricornatum Rubiaceae50 45 8/9  8/104  
4Silybum marianumAsteraceae50 45 2/5  2/100  
5Sinapis arvensisBrassicaceae50 40 6/6  6/96  
6Hordeum spontaneumPoaceae25 20 4/26  4/71  
7Physalis alkekengiSolanaceae25 25 8/6  8/56  
8Lolium perennePoaceae25 25 6 56 
9Convolvulus arvensis Convolvulaceae25 25 2 52 

10Crepis foetidaAsteraceae25 20 6/1  6/46  
11

 '(
	
���) 

Glycyrrhiza glabraFabaceae25 20 4/1  4/46  
1Vicia hyrcaniaFabaceae100 90 8/44  8/234  
2Galium tricornatum Rubiaceae100 85 4/15  4/200  
3Carthamus oxyacanthusAsteraceae50 40 2/5  2/95  
4HeterantheliumPoaceae50 30 8/3  8/83  
5Descurania sophiaBrassicaceae25 25 2/11  2/61  
6Hordeum spontaneumPoaceae25 25 7 57 
7Lathyrus inconspicuusFabaceae25 20 8/2  8/47  
8Bromus tectorumPoaceae25 20 6/2  6/47  
9

*�	
  

Vicia narbonensisFabaceae25 20 2/1  2/46  
  

��� "�!�G ����#  
�� "#)�* +�*ward ^����# 
8�5�� QN�� - ���� (H�))  @�%G2 (���� ��%��A� "�`

68�;��?� -  "��N "� �� �� .�45�!�� 8�;�� ��;E! +�*
��� +%�# .��& .8�;��?� +�* -���M�� -l�P ��#b $g�� 

 �# _�	�	 "# .�45�!�� � ����*44/2 -43/2 -57/2 � 
67/2 "��N H� �� �� '��	 8�(�! ���;4�# � %�;��& ���A 

%�;��� .8�;��?� +�*�]! �# l�*m h�� � �]��  '��	 ���
79/1 � 93/1  �# ,� ���	���A $�� "��N �� '��	 8�(�!  

8�;��?� � %�;��& "�j`  '��	 QN�� �#14/2  ��
���& ���A $�� "��N ) h��5 .( "�!�G ����#

���  
�� "#)�* +�*ward "�`���� �;N����� ^����# 
 ��%��A�68�;��?� -  �� �� .�45�!�� 8�;�� ��;E! +�*

�# .��& "��N "���� +%. 8�;��?�  ���M�� -.�45�!�� �
# _�	�	 "# ����*" 8�(�! 10/0 -11/0 � 10/0  QN��

,� -8�ST��� �;N�����  ���	�� �� �;N����� ��# 
8�;��?� %�;��� �* .8�;��?�  l�*m h�� � "�j` +�*

 �# _�	�	 "# (�518/0 � 18/0� $�� "��N �� �;N�����  
 �# �]�� � l�P ��#b $g��14/0  �25/0 ���;4�# �# 

"��N �� �;N�����%�;��& ���A $�� ) h��6.(  
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 ���5.���� �&,B4  #�$�5� �� ��� +�*4 �2� "� ���C! �� #��� +�*4 ;$� �� "�� ��-�*&�  

  
 ���6.���� �&,B4  #�$�5� �� ���� �����*�& �2� "� ���C! �� ��  

  
S��]!"  �* 8�!)b �#t� ��� 8�45  "t ��# .%� .%*�4! 

 �]�� � l�P��#b $g��41/4# +��)b "G�� � "  ���
 8�;��?� �� ��� +��# .%!b2/236 .��# )@�%G3( ��J -

tcrit) @�%G4 ( �%� +��#2/236 sK� �� p=0/05 - 
96/1 �!  "� ���L5b )� � %��#41/4 )� �	 Hr�� 96/1 
�!  	 ��# ��� ���! fg;N� +��!b ��5 )� ��J -%��# '��

"5�& ���� ��G� 8�;��?� �� ��� +� . ��> ���*
 8�!)b �# C�S��]!t �# ����* 8�;��?� "� ��� 8�45 

 ���M�� � ����* �# l�P ��#b $g�� � .�45�!�� � ���M��
 sK� �� +)�* ��� n!��G '��	 ��5 )�p=0/05 

 '��	 8�(�!��5 )� � ���%5 ��G� +��!b ��� ���! fg;N�

 +)�* ��� n!��G�! ,* "#�4!  %���#) @�%G3 .( '��	
���  �]�� �# w]� l�*m h�� 8�;��?� )�* +�*

 ���A +��!b .��& H� �� � ���%5 ��� ���! fg;N�
�! 8�;��?� ���� �# �!� ���&  ���A +��!b .��& H� �� �*

"5�& '��	 ��5 )� � ���� %5��%5 +��� ���! fg;N� +� .
 ����A� h!��� -8b h�\� )� ��� "]#�� -����* � lb �

}\��;e� � "]K�! ��� �� $%�& �4� ,�  C��`�DN
�! 8�;��?� ��� �� ����4��N %��# . 8b h�\� )�

}\��;e�)�* ��� +\�# ,���	 -  �4e� f\��(Avena

ludoviciana)8�;��?� ��� '��(! ��   �>�N "# �*
��� "# �!��]! �� �! �� W�# H���# +�*  )� "� %��#
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�� f�> l�*m h�� 8�;��?� �� .%� q��# �M
"5�& �;N����� "5�& '��	 )� � ��� .%�� ��\�# +�  �*

��� f�D! �# 8�r ��� ";��� �� ��4� � �*  l�E;5�
����G "5�& � ";�� ��# )� ^�Se +�*  $��]! +�*

�! ���(�� f\��  %�#��)6 .(� 8�;��?� �� ���> )�� �]
;e� � "]K�! 8��# ������ h�J� "#}\�� ����A� h!��� 

p�N C��`�DN � ����* � lb�  "� .%� q��# �����
��� '��	 �� �� )�* +�*� %��# ���� "]K�!  )h��6 .(  

  
 L	��2.�(�� '�! O$�� –��� �() 
&�V! ���7	 �����"� 47
 ���) '�&0� ��W�<� ��$&�C7 O$�� 	 ��� ��� �& ���X� ������*(���. ��. 

�������  � 	
�� ����-���   ���� �����  ������� ��
���� 	
��  
Y�R 
��& �Z�& 443/230  149/0  

;<��� 576/222 109/0  
�+�� 797/111 253/0  

Y��[ \/�� 933/111 183/0  
��>] 14/215  18/0  

��*(���. 67/224 102/0  
�	�N�. 434/216 115/0  

  
 L	��3. t   ��� ����*� (t observation)��
 	�
&�^ �(df)�����"� ;<� ��� ��� '�! �_( �& �&
 ��V� `	�a! 
�	 ��� �7 
�	 ����� �&��   ���

�(�� O$�� b(�7�&	�& �
�a��& �� ��*(���. ����& ���X� -��7	.  
������ ��	
����  ��� ���� ���� ���� ����� ������� ���� ��!��"# 

07/0 ns59/1 * 1/2 ** 13/4 **41/4  ** 1ns  ���� ������� 
24/1 ns7/0  ns 21/3 ** 7/5  **66/5  **  2/275  ����� 

 94/4  97/5 ** 31/2 ** 06/1  ns  7/2013/236  ���� 
9/4 ** 99/5  ** 65/1  *  28/1816/2369/272  ���� ���� 
32/2  67/3 **  41/18043/1954/2003/235  ��� 
89/1 *

 191  88/18145/1932015/236  
������	 
 9/180  9/179  5/24799/1805/2285/265  ������ 

  
 L	��4. t L	�� (tcrit)�����"� ;<� ��� ��� '�! �_( �& �&
 ��V� `	�a! 
�	 ��� �7 
�	 ����� �&��   �& �
�a��& �� ��*(���. ����& ���X� ���

�(�� O$�� b(�7�&	–��7	.  
L���c& de�(P) 

0.05  0.01  �
&�^ ���
(df) 0.05  0.01  �
&�^ ���
(df) 
71/12  31/6 1 07/2 71/1  23  

30/4  92/2 2 06/2 71/1  24  
18/3  35/2 3 06/2 71/1  25  
78/2  13/2 4 06/2 71/1  26  
75/2  02/2 5 05/2 70/1  27  
45/2  94/1 6 05/2 70/1  28  
36/2  89/1 7 05/2 70/1  29  
31/2  86/1 8 04/2 70/1  30  
26/2  83/1 9 03/2 69/1  35  
23/2  81/1 10 02/2 68/1  40  
20/2  80/1 11 01/2 68/1  45  
18/2  78/1 12 01/2 68/1  50  
16/2  77/1 13 00/2 67/1  55  
14/2  76/1 14 00/2 67/1  60  
13/2  75/1 15 99/1 66/1  70  
12/2  75/1 16 99/1 66/1  80  
11/2  74/1 17 99/1 66/1  90  
10/2  73/1 18 98/1 66/1  100  
09/2  73/1 19 98/1 66/1  120  
09/2  72/1 20 98/1 66/1  150  

 08/2  72/1 21 
07/2  72/1 22 

96/1  64/1  +,��� �� 
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"5�& '��	 8��# \�# h�\� )� ���  8�;��?� �� +�
 8��# C��I;! "L�;5�� -8�;��?� 8��# n��� -.�45�!��

�! p�N '�5 � ��* � lb  ���M�� -.�45�!�� )� F %��#
"5�& '��	  ����� 8b �J��;e� h�\� )� "����� ��\�# +�

 w��	 n	��! @�d�� � ��E5 �# ,�� �� ����) l���	
"5�& ��G� � 8�)���4�  ,�� '��(! �� ��	�! +�*

�! %��# . � �����r ��# �# $%�&���# �&��Jb ��> ���*
��� w��	 )�* ��� ��� @�;�� $%� ��  p)�5 +�*

# q��# @��%;! �� W�# ���M�� �� )�* ��� ��� )��
 ���� "# 8b 8����5 @�;�� C��` �� "� ��� .%�

8�;��?� %� %*��N h];�! �* . �> �4e� @��N ��G�
@�� 8�;��?��� ��N� +�* 8g�& � ���M�� +�*  "# l�P

$%�& ����) l���	 8%� @��%;! h�J�- Y>��! ��� �� �(��
��� w��	 �4e� @��N @�;�� $%� � �� a��� +�* 

�! �(�� �&%5��# ���> )� %��#  � %�I�� �� �J��;! +�*
 @�� .�! �������1386,� @�L! -  "# _���! ���

)� +���S# � ��%5 �� 8�)���4�  �? "����# '��(! ���
W�# ,� �* %5%45 ��� . �� .���G )�* ��� +\�# ,���	

8�;��?�  $%� h�J� "# l�P��#b $g�� � .�45�!�� +�*
���	 �����! -����) l��� ^��& 8��O5 �u  +�*

 8����5 @�;�� � )�* ��� ��� +�� �# $%�& @��%;!

��� �! "��(! "���e )�* +�* %��# . ��#��� ���> )�
��� �� ��� w]� "� ���* H� )�* +�*  ��# )� �� "J��

�! ,E� 8�) � %5�# �# +�*  "# ��!) �;��%5 "M5 -"���
��� ��� 8��;# �	 ��b C��` �� �* � Y��� ,E� w��	 

��� ��  ,���	 ���(�� q��# -��# ��# )� H��;S�� +�*
��� � ����� )�* +�*  h�! �����# )� hOA ,e�(!

8��# ����� ��� .%� ���A � �5 -Hi� - . )�* ���
�# }\��;e� (�5 c�� �	 �N�# ���� ������ h�J� "# 

��� ��  "# "# 8�)���4� ���;�� $%� � �*
��� �� ? +�* )� %��# �! n��� ��> �# �� W�# �

 �� �4e� f\�� )�* ��� ���) �5����� � 8��d> h�\�
 "# )�* ��� ��� �!��]! l�P ��#b $g�� '��(!

��� �� �! h�v���� ���������� h�! ���*  %��#)6 (
 8�;��?� ��� � .��(�� 8b ,���	�# "J�� �* .%� q��# "�

"5�& '��	 )� �N�# (�5 ����� +� .%� �L�! � %��# ����
W�# p)�5 ��� "# "]K�! ����  �4e� f\�� %�5�! ���*

%�� �I�� F��\�� � - �2000 �z��� )� ��;�* 
��� "# �!��]! l�*m h�� 8�;��?� ��  .���5�N +�*

Accase %�*� 8�45 �� )6 .("�J h�J� "# ���> )�  8��# +�
 )� 8�;��?� ��� �4e� f\�� )�* ��� �&��Jb

���"5�& �;N�� ��� �����N�# ����� +�.  
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