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Thymus pubescens 
 
 
 
Stipa holosericea 
 
 
 
Lactuca orientalis 
 
 
 
Festuca 
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&�  �	!�&�  �	!�&�  �	!�&�  �	!���������        

 ��S�� ��S�� ��S�� ��S���AP�S���!��AP�S���!��AP�S���!��AP�S���!�        

 3I��� �� �GP ->/ ��R �����   ��j�<�)+66   �� �j��d6   �� (�j��dd   )���!jQ�#  u�j� w�Oj/ 

�Q^I G���' -%!I w�O/ �� >�O �	 ��� w�O/  -!{%��4 $����*/ $��j�	 �� ��   $	�j*� �jR	 ->j/ 

0� 0*��� �a�� �,�D�� G���' -%!I �� ���� 3*  �� %	  3�		 .�!/��� @�>� 3�� 3���  �j��!� 3

���� ������ �� � �!"# ��	�� 0�,!O, $��% �� �# >/���	���) 	���� @� �>� �� 
M�6    3j�� w�j�

. �/!� L�A�  -�!� ��R���0  .3�	 L	�b	 ��	����4	��  ��Y  w!b Uj���� �� ��� 0� '1; d+° 

R�/0  'd+ 1d° P�O/0  �>I ���� �S� %	 $' r�K��	 +866 0� ��� >j/��   �<j/)�(.    �j�S�� @j�	

 u!b�� �O�, V�QR	 )	�	����' ~��	 ��  -�!�  0���/	!� -�����	 �>�>�Q� ) -!j#%��4�88gc+6�|
( 

�>I �,��P�� 0.>,��� x�!�� +8+ 0Q����� 
�� )��� @��,����,a �6   0�,�j� �j ��  
�	�j.  @��,�j��

�,a�� )��� �R	>I + 0�,�� � ��  �	�.�,a�� )��� ��#	>I @��,��� �:   0�,�j� �j �� �	�j.  .3j�	 

 0���. }��UP��Bromus tomentellus 0�      �	��j� �jD		 �j� ��j*� �GjP ��S�� �� ��� �F4 .>/��

0�� .>/����D )	�	�  -�!� 0,����!{ ��S�� 0v	�	 } lV#MOY  �����^�,      -G����j� �j� -	�jO� Mj�OY

�!"Y) 3�	 (0�!P 0�/) z^� �� (0�!P) x�!�� $' 34�� .3�	) 
�18d.(  

�,!O,�,!O,�,!O,�,!O,C�D )�	���C�D )�	���C�D )�	���C�D )�	��� : : : : �j,!O, �	��j�)  C�jD %	    %	 -��K�j�	 �j�g6   ��j� j� jA������ B0   �	>j��	 ��g 

 3<�,	��+66 ���)   �QjE�4 ���6    Vj� %	 �j�� ��  �jD		 �*j/�-���!   w�j��18:   .>j/ e�j`,	   �j� ��

 �	>A� 3<�,	���6  .>/ )�	9���  ����/!. %	 ��� �� ��   �	>jA� ��j� G#��  ��d    u�j��,	 �jS�,

 �SR �� �.	 ��  >,>/1 �,��0���  w!b d �,��0���     MjOY � %	 C�jD �j,!O,6cd  �,�j�0 �j��)  

 MOYdc�6 �,��0���) �,!O, _i� .>/ 3/	�����) �� MOY �� !Q�� V� .>/ -�	� �	�R ���# ��  �

r!O`��� g66  V`I �� C�D �,!O,�g�16 �,��0���       .>j/ 3j/	��� )��j�<� Bj� 3��j� %	 UA<�

�,!O, �� ����j� �j�� �,�D ��  w���,	���>� �� �,�D�  � � �� �j�K�� jj� ) �j� � jj � ��j*= ��  jj �

�jf�,�.j��	 ���!T�� �����*  fY!�F� f�jI 3j!F w/ jj�	یx *� jj�-�� jj� )%*�, jjjj>  .>,>j/ )�	

�,!O,��) 9� B,�� ��D l�� �� _iی�x �,��Q. �	�j�w >,>/  �jj � �jZ���. �!*J &�� A� jjj� L

�jjj � &�#jjj 3"�,��Q.	) )Simpson et al, 1989 ( ��16 ���0   S�j�� 3j"#�Q0  ) �<j/�d 

���0 	��)  .>,>j/ 3"# (MOY �� 	� �� �� �D  �j,!O, 
0��j� �j�) �D l �� )�a j�� #%�j,0 %	 ���� 

�ی���	 /j>- )vj3��� d �,��0���) #ja ی�j� � uk u' %	 �0 @یی��>/���� (�,!.	) ��j �  >,>j/

�j 3���v �$' ���� �jj ی� #j�B ���f�,�� � >/�^, jjQ  	% "��ی jj9� �� �A�� !,�  !�	  �j�4�.�	�R  %	 

_,�/ a��) �,	! ,%0 D��j! �	��/��j) >�Ma et al, 2009 .(s���@ � 3�!b,��!��%� �j� �j,	!  )	 j,%0 

                                                           

2
 Seedling emergence method 
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�j9�  �/j >�Z���. U��� ������!E u'/��0  %	 �OY �� a��  �� .>j�'�� jjیx ,��Q. jj� �ZO� jjjی@ 

�	>A� �� 0��� 3"# #jj� �4jx Ijj�) �	�k ��� jj� 	ی����  >�j/��  �j� $	!j�Y  �j,!O, �j�) / jj >��

#j 3" .>,>/��� f����0 �j�) ���# w��	 )	Obی��$ b�D� %	 v jjA3ی 	� jjی��� )Y jjj�)� %	 � jjj9 �

$�!� �	�k (���j� �jj!	 -��j� 3jj � ��!E ���j>��"� � ��Dj	 )	 �,!.�jی- � j���0 �j�) >��/ 


9I$' L %	 �,!.P3ی� !Q4ی��ی�B ���0��) 9� B,�� ��D l �OY �� t^3. <ی' �O/&� �Z���.�� )

>/ G^� -�j � �� 0����j ��K� ��B ��j� ���� ��j^ � �� jj> �8 � jj� - ��% �# f,ی�����  �jZ���. > ی>) 

�jG^ ,j>" %	 $��' w�� -���18:     w�j� -�j���� �j��18| 	�`,  �jZ���. .3j4�. e� jj� � jj _ %	^t jj 3 

/j�O %	 &��j �S 0���>�# >,>/ -�� ی��x �j�)	 � �jی� jj9��ی�  jj� ���/< �V	�4 "��ی .	��^P �� 

Ej!�� ی�j�� ^,j!$� ���/jی�f fD�� %	 �Z���. �� ����	 �I	Pی� 
�ی� _� %	 #j>��j f$'  �j� ��

� (	 <	.�,� "x #j3ی������  ->/�j �%�j�� $ ���# >/ ��!E �� GP e� f�IjQI�� �j ��.��0 

	 �* �M �� Ijjj> ,!.jjjیf �Rی/����$ �>�,jjj>)�	 >,>jj/ .3^t ��	V# ��jj��	) . �jj���jjZ��  �� �S�

���0�� �jOY �j �>�'  �</)+ .(L>��� ^�, �/!� X��  �!\I >E�� ��'��0 �,!.��)  � UjP��) 

�%� -�>�� �� @�AP�S���!��	������' 
) . �/!� X�� >E�� %	���0 �% �S�� X	 x�!�� $��% �� @

��"0 .��) ��S�� $���� %	 (-���16  ����A������ B0   �	>j��	 ��+   3<j�,	��+66  �j��)   ��!jE

��� ��A�	 .34�. �� ��	 ~��	�Q# ->Y�R @0 �� ��� -%	>,	 �#���G� ��	�� � �R	>I >���  �j/!� X�� @

�,!.��) ,	%�	) >/�� ��S��0 >��Y ) 
�18g .>/ u���,	 
( �j� �!jT��  j����0 R� j�� M j�  3��^j/ $	G

�,!.��) .���0 ��  . �j/!�  C�jD �9� B,�� @ j���0 �)  j�%� jb 
@0    ��jO� %	 �>jA�� ��jA 	��0 

�,!.��)  ��S������� �,!O,��!0 *������/ 3*   >/ �0� P��!Q4 3�� �j�� . �j/!� B j���0 �) 

�%� @-��K��	��!� .34�. �	�R  
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 �</ �</ �</ �</���� c c c c    AR!�AR!�AR!�AR!�����3333    ,�<�,�<�,�<�,�<�0000    ������������3333    	 �� �GP	 �� �GP	 �� �GP	 �� �GP����$	�$	�$	�$	�        

        

  
 �</ �</ �</ �</++++ c c c c    �,!O,�,!O,�,!O,�,!O,				))))    . %	. %	. %	. %	�����,	!  $����,	!  $����,	!  $����,	!  $���� �� -�%� �� -�%� �� -�%� �� -�%��������0000��������))))    3"#3"#3"#3"#        

        

G`�G`�G`�G`���������  Q��Q��Q��Q����������    ���'���'���'���'))))        

 
U�#�� 0���� )	�� 
-h�� L	>�	 �� � !� ��  �j,!. )�j��  V#	��	)      �j�S�� �� C�jD �9j� Bj,��

�AP�S���!� �Z���. r	!,	 0,		�4 >E���,	!  )�� j� �� -�%��0 �j�)     �j,	!  �j# �	>jA�  3j"# j,%0 
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�,!. MOY 3P�I �� �� ���KEcd  MOY 
3,��dc�6 �� MOY � ��  3,��      0j"�� e�j4 ��j�P%	 Vj�

���<,	� 0O� 
3�4��)!b 
(...  3�4!�i��#) �OY w�B�P��  �P��>�=     0j"�� e�j4 
-�	!,�jD �	>jA� 
(

 $���>�.)�B�P�� $���>�. 
�P��>�= 0KQY 
�B�P�� 0KQY 
�P��>�= ��!� 	) ) �!j=0 �j�   0j���� ((

 .>,>/ V���� �b!��� �	�!O,���!T��     �j/!�  C�jD �9j� B,�� B�����!Q4 U�#�� @�� ���"� @��A�

��"� WD�/ %	 0���%� 0���.�,!. �	>A� ~��	 �� $!�,�!� ���)       C�jD �9j� Bj,�� @�j� C��"�

 0���%� 0���. �/!� �S�	� %	�B >/ -��K��	  
$' �� �#a ��	�� �,!. �	>A���)  �9� B,�� �� �! !�

C�D 
b ��	�� �,!. �	>A���) ->��"�->/    @�j�% )� 0��j�. �j/!� ��  c  �j�	��   �j,!. �	>jA� �j�) 

 �9� B,�� �� C��"�@��% )� �/!�  C�D .3�	 

 �S�	��                                                                   Q = 2c/a + b  

�,!. ��#	�� )!�P	 ���O, 3* ��)  MOY � �� C�D �9� B,�� �� �! !��AP�S���!�   $!j�%' %	

X�>��) nMDS  ��e�,�	G4	 past  .>/ -��K��	���!T��    � �� C�jD �9j� B,�� _����� ���"� 0����

MOY �,!O,�	���) $!�%' %	��) �iO��  V�%!,' B����	����, )Clarke, 1993(    V�%!j,' .>j/ -��K�j�	� 

    �j�� �j����� �j� �j# 3�	 B����	����, -����� >�= G�P�,' B��)     %	  �j�D	��� �j��!�#�4  �j������

&���) �^���� )	�� 0�"��� ) p-value � -��K��	0>�#    �jD �j�%!� Bj� %	 @�	�����  -��K�j�	 [

O,0>�# (���, .��� $!�%'��K  ��0  B� V�%!,'p-value  @��)�KE  �B $�", )�	���A� �S� ->���

  Bj�  (>E�� U�I��R value   @�j�)�c   �j��(+   j� $�j",0 >j��  �j.	 .p-value  %	 �j�O# d%   >j/��

$�",-�. @�� ��K� $�!� �	���A� ->�����)  .3�	 ������ ��!�R $�", �>jY ->���    )��j�K� �j��R

-�. @�� L��D	 $��� )	�� &%�	 .3���R  B��G,�$�", +     ��!j� �!Sj� @�j� a�j� )%��	>  ->���

3�	 $!�%'.  �=��R  ���B �G,�B��     3j�	 ��j"�� �j��. @�j� L��D	 >/��. ��R>0    @�j� 3��^j/

-�.-�. $�� 3��^/ %	 ��"�� ��� ��0>/�� .R � $�", �KE B��G,0>�� @�� �#    �j��!�#�4 �!Sj�

-�. @�� 3��^/) ��	>, �!  )G��O� ���-�. $�� 3��^/ �� ��	�� ��� ��0 >j/��  �iO�j� $!j�%' .(� 

��$	!�Y -�. @�� ��4��D	 $��� )	�� 0,!�%' �# w	�� @�	 �� 5��� )	�� -����� >�= )��G�P�,' �� ��" 

-�. @�� L��D	 )��"�� ��`�	 U^� �,!. e	>#� ��0!/�� "� �� ��#0������ .��)   ��j����� �iO��

	� 0�K  ��@ -�.��) �,!O, )��>I	�	���) � 	� 	0>��#      �j� 3^j�, 	� �j,!.�� 3#��j"� @��,��� 

)�� ���"� e>Y _����� �# @��,���c� 	>�� _���!#0>��# �,!. 0��O� _i�   @���a�j� ~�j�	 �� 	� ��

>Y _����� ��`�	 �� $�"�#��"� $	G��)��) ���"� ec�,!O, $��� �� (_���!#-�. �� >j��)  j�0 >j�# .

� $�", 	� 0AO`� V*� @��ZO�0>��  0�A� ���j�    (�j����) �j,!.>�=86      e>jY �j� ��j4��D	 >jE��

                                                           
3ANOSIM (Analysis of similarity) 
4 SIMilarity PERcentages (SIMPER) 
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3��^/� ��v!� �!�#�4 pQ��� �!S� �� 	� ��0>���,!. 3#��"� $	G�� M���� @�	 �� .�   e>jY �� �j�

 MOY � @�� ���"�� �/!� ) �%� x�!� @e�,�	G4	 primer .>/ �^���� A� 3*  �j� �j,!. @ �j�) 

E�F�D	0 A� $!�%' %	 -�. �� �j� �j,!. @ �j�)  ) WD�j/De C ́aceres and Legendre, 2009  �j� (

<� %	 -��K��	� (indicspecies  ��e�,�	G4	 R .>/ -��K��	  

                                                               

��,��,��,��,����((((        

 �	>A�;�    �j� MjQA�� �,!.�:  P �� -�	!,�jD� �!Q4 3j�� �j��� B)  j�%�  �j��� �� @ �jAP�S���!� 

����/0� 	 %	 �# >,>/� �>I �	>A� @d6  �� MQA�� �,!.�d ��� �� -�	!,�D��) �	������')  ��S�� %	

�ZO� .>,>/ ->��"�� �	>A� @dd6 .� �� MQA�� �Z��1�  �,!.�1 � B,�� �� -�	!,�D) C�D �9 �KjEc

�6 �,��0���)	 %	 .>,�% �,	!  (� �	>A� @g1; .� �� MQA�� �# �Z��+:   �,!.�6    �� 
>j,�!� -�	!,�jD

 �9� B,���KEcd �,��0���)  ��g .� �� MQA�� �# �Z���8   �,!.��    �9j� Bj,�� �� 
>,�!� -�	!,�D

�6cd �,��0���) �,!. e�O� .>,>/ ->��"� C�D��) ->��"� ->j/ �     3j��*4 �� C�jD �9j� Bj,�� �

�!Q4����     C�jD $	Gj�� @�4�j. �jT,�� �� .>��/	� �!  ��S�� B 3j"# ->j/   �jZ���. �	>jA�   )�j�

�,	! -�%   �j,!. �9j� �R	>I 
�,��Q. �� �j�)    >j�,�� 0jO*�B. tomentellus 
Thymus pubescens 


Stipa holosericea 
Lactuca orientalis 
Poa bulbosa 
Festuca ovina  

Astragalus lilacinus  U���� ��8�1 
+;8 
+1g 
�+6 
:� 
d:  �g  ��'�� C�D ������� �� �9�

.>/  

���P%	 ^�, V#	��0  �j,!. 
�/!� X�� �j�) B. tomentellus  Astragalus ochrochlorus  ��

� �/!�) �%�  @ ��j�P%	  �� V#	�j� j�� �j�) .�  �j,!. 
�jZ�� �j�) B. tomentellus  Minuartia 

meyeri  MOY �9� B,�� ��dc6 �,��0���)  �j,!.  �j�) B. tomentellus  Veronica orientalis 

 MOY �9� B,�� ���6cd �,��0���) ��a�� C�D�  .>j,�	� [�F�D	 �!D �� 	� >E�� @ ��j�P%	  j,		�40 

^�, (�!\I)0�,!. 
��) B. tomentellus 
Asperula setosa  Cousinia multiloba !� ��  �j/

�) �%��,!. 
@��) B. tomentellus 
V. orientalis  Alyssum montanum    MjOY �9j� B,�� ��

�KjjEcd �,�jj�0�jj��) �jj,!. �jj�)B. tomentellus  V. orientalis  MjjOY �9jj� Bjj,�� ���6cd 

�,��0���) ��a�� C�D� w> ) >,�	� [�F�D	 �!D �� 	� �!\I >E�� @�.(  
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 w>  w>  w>  w> ���� c c c c    4  V#	�� >E��4  V#	�� >E��4  V#	�� >E��4  V#	�� >E��,		�,		�,		�,		�0000    ^�,^�,^�,^�,0000    �,!.�,!.�,!.�,!.��������))))    � �/!�� �/!�� �/!�� �/!�))))    �%�%�%�%����C�D �9� B,��  @C�D �9� B,��  @C�D �9� B,��  @C�D �9� B,��  @        

 نام گونه

ده
وا
خان

 

رو
م 
فر

ي
ش

ي
  

رو
م 
فر

ي
ش

 ي
كا
ران

ري
  

  ي(حضور) نسب يدرصد فراوان  يدرصد تراكم نسب

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

Eryngium billardieri Delile 

A
p

ia
ce

a
e PF He - - - 63/0  - - - 8/1  

Ferula gummosa Boiss. PF He - - - 06/0  - - - 4/0  

Helichrysum polycephalum Sch.Bip. 

A
st

ra
ce

a
e 

Sh Ch - - - 88/0  - - - 3/1  

Achillea millefolium L. PF He - - - 14/3  - - - 4/0  

Centaurea virgata Lam PF He 7/0  - 5/0  45/3  2/1  - 8/0  3/1  

Cousinia multiloba DC. PF He - - - 50/7  - - - 2/7  

Lactuca orientalis (Boiss.) Boiss. PF He 0/3  5/3  1/3  28/0  9/4  1/5  9/4  3/1  

Sonchus asper (L.) Hill  AF He 5/0  8/8  2/2  * 2/1  3/6  9/2  * 

Taraxacum sp. PF He - - - 20/3  - - - 8/5  

Tragopogon caricifolius Boiss. PF He - - - 54/2  - - - 5/4  

Tragopogon graminifolius DC. PF He 5/0  - 4/0  06/0  2/1  - 8/0  4/0  

Filago arenaria (Smoljan.) Chrtek & 
Holub 

AF Th 5/0  - 4/0  * 2/1  - 8/0  * 

Lappula microcarpa (Ledeb.) Gürke 

B
o

ra
gi

na
ce

a
e 

AF Th 7/0  - 5/0  06/0  8/1  - 2/1  4/0  

Nonea persica Boiss. AF Th 7/0  - 5/0  25/0  8/1  - 2/1  9/0  

Alyssum tortuosum Willd. 

B
ra

ss
ic

ac
e

ae
 

PF He 3/5  - 2/4  44/0  7/6  - 5/4  4/0  

Isatis kotschyana Boiss. & Hohen. ex 
Boiss. 

PF He - - - 26/1  - - - 4/0  

Alyssum montanum L. AF Th 7/8  1/6  2/8  06/0  5/8  1/5  4/7  4/0  

Alyssum szovitsianum Fisch. & 
C.A.Mey. 

AF Th - - - 49/3  - - - 8/5  

Conringia orientalis (L.) Dumort. AF Th 6/1  8/1  6/1  94/0  3/4  5/2  7/3  4/0  

Thlaspi stenocarpum Hedge AF Th 3/8  9/7  2/8  * 7/6  3/6  6/6  * 
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 w>  ��	�	 w>  ��	�	 w>  ��	�	 w>  ��	�	����        

 نام گونه

ده
وا
خان

 

رو
م 
فر

ي
ش

ي
  

رو
م 
فر

ي
ش

 ي
كا
ران

ري
  

  ي(حضور) نسب يدرصد فراوان  يدرصد تراكم نسب

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

Acanthophyllum mucronatum C.A.Mey. 

C
a

ry
op

hy
lla

ce
a

e 

Sh Ch - - - 32/1  - - - 9/0  

Acanthophyllum spinosum (Desf.) 
C.A.Mey. 

Sh Ch - - - 38/0  - - - 4/0  

Bufonia macrocarpa Ser. Sh He - - - 13/0  - - - 4/0  

Silene stenophylla Ledeb. PF He - - - 83/2  - - - 8/1  

Arenaria bungei Barkoudah AF Th 2/0  - 2/0  * 6/0  - 4/0  * 

Minuartia meyeri (Boiss.) Bornm. AF Th 6/5/3  1/9  * 9/7  8/3  6/6  * 

Carex sp. 

C
yp

e
ra

ce
a

e 

PG Cr - - - 57/0  - - - 4/0  

Euphorbia cheiradenia Boiss. & Hohen. 

E
up

ho
rb

ia
ce

a
e 

PF He - - - 98/2  - - - 6/3  

Astragalus ochrochlorus Boiss. & 
Hohen. 

F
a

b
ac

ea
e Sh Ch 1/1  - 9/0  41/8  4/2  - 6/1  9/4  

Onobrychis cornuta L. Sh Ch 2/0  - 2/0  89/3  6/0  - 4/0  0/4  

Astragalus alpinus L. PF He - - - 13/0  - - - 9/0  

Astragalus lilacinus Boiss. PF He 5/0  - 4/0  77/3  2/1  - 8/0  3/1  

Ixiolirion tataricum (Pall.) Schult. & 
Schult.f. 

Ix
io

lir
ia

ce
ae

 

PF Cr - - - 41/0  - - - 7/2  

Thymus pubescens Boiss. & Kotschy ex 
Celak. 

La
m

ia
ce

a
e Sh Ch 9/6  0/7  9/6  24/4  7/6  6/7  0/7  5/4  

Marrubium astracanicum Jacq. PF He - - - 53/0  - - - 8/1  

Nepeta racemosa Lam. PF He - - - 25/0  - - - 4/0  

Ziziphora clinopodioides Lam. PF He - - - 26/1  - - - 4/0  
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 w>  ��	�	 w>  ��	�	 w>  ��	�	 w>  ��	�	����        

 نام گونه

ده
وا
خان

 

رو
م 
فر

ي
ش

ي
  

رو
م 
فر

ي
ش

 ي
كا
ران

ري
  

  ي(حضور) نسب يدرصد فراوان  يدرصد تراكم نسب

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

Gagea sp. 

Li
lia

ce
ae

 

PG Cr - 1/6  3/1  * - 1/5  6/1  * 

Linaria lineolata Boiss. 

P
la

nt
ag

in
a

ce
a

e PF He - - - 06/0  - - - 4/0  

Plantago lanceolata L. PF He - 9/0  2/0  * - 3/1  4/0  * 

Veronica orientalis Mill. PF He 2/6  3/12  5/7  06/0  5/8  7/12  9/9  4/0  

Linaria odora (M.Bieb.) Fisch. AF Th 8/2  - 2/2  13/0  3/4  - 9/2  4/0  

Acantholimon erinaceum 
(Jaub. & Spach) Lincz. 

P
lu

m
b

ag
in

ac
ea

e 

Sh Ch - - - 25/0  - - - 9/0  

Bromus tomentellus Boiss. 

P
o

a
ce

ae 

PG Cr 5/25  8/15  5/6/17  1/9  7/12  3/8/

Elymus repens (L.) Gould PG Cr - - - 51/2  - - - 4/0  

Poa bulbosa L. PG Cr - 8/8  8/1  69/0  - 9/8  9/2  3/1  

Psathyrostachys fragilis 
(Boiss.) Nevski 

AG Cr - - - 84/6  - - - 4/5  

Agropyron cristatum (L.) 
Gaertn. 

PG He - - - 06/0  - - - 4/0  

Brachypodium pinnatum (L.) 
P.Beauv. 

PG He - - - 06/0  - - - 4/0  

Festuca ovina L. PG He 1/1  6/2  5/1  57/0  4/2  5/2  5/2  3/1  

Festuca sclerophylla Boiss. ex 
Bisch. 

PG He - - - 38/1  - - - 9/0  

Melica persica Kunth PG He - - - 06/0  - - - 4/0  

Piptatherum laterale (Regel) 
Nevski 

PG He - - - 00/1  - - - 2/2  

Stipa holosericea Trin. PG He 9/6  6/2  0/6  04/1  3/4  8/3  1/4  2/2  

Echinaria capitata (L.) Desf. AG Th 6/1  8/1  6/1  * 0/3  5/2  9/2  * 

Schismus barbatus (L.) Thell. AG Th 1/4  5/3  0/4  * 9/4  8/3  5/4  * 
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 w>  ��	�	 w>  ��	�	 w>  ��	�	 w>  ��	�	����        

 نام گونه

ده
وا
خان

 

رو
م 
فر

ي
ش

ي
  

رو
م 
فر

ي
ش

 ي
كا
ران

ري
  

  ي(حضور) نسب يدرصد فراوان  يدرصد تراكم نسب

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

  بانك بذر خاك

رو
ش 

ش
پو

 ي
يزم

ن
  

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

5-0 
نت
سا

ي
 

10 -5 
نت
سا

ي
 

10 -0 
نت
سا

ي
 

Adonis microcarpa DC. 

R
an

un
cu

la
ce

ae
 

AF Th 5/0  - 4/0  * 6/0  - 4/0  * 

Ceratocephalus falcata Pers. AF Th 9/0  8/1  1/1  * 8/1  5/2  1/2  * 

Asperula setosa Jaub. & Spach 

R
ub

ia
ce

a
e AF Th - - - 97/7  - - - 5/8  

Galium aparine L. AF Th - 8/1  4/0  06/0  - 5/2  8/0  4/0  

Verbascum cheiranthifolium 
Boiss. 

S
cr

o
ph

u
la

ria
ce

a
e 

PF He 7/0  5/3  3/1  25/0  8/1  1/5  9/2  4/0  

AF u�!4 :�B�P�� 
PF u�!4 :�P��>�= 
AG �>j�. :0  j�B �P�j� 
PG �>j�. 
0  �P�j�>�= 
Sh �!j= :0 
Th4�� : j� 
3He :

O�0�#�4!�i� 
3Cr�# :�4!�i� 
3ChK��# :�3 

*�,!. :��0� ��� �� �#��) � �/!� 3/	���) �%�  P �� �j�	 
>,>j", ->��"� @� �!Q4 3j�� �j��  �j�S�� B �jAP�S���!� 

����/0� .>,>/ 

 ����0 � e�4� j"0  �j<,	��   � �j/!� �� �j# �	� $�j", �)  j�%� jO� @0�#�4!�i j�3 ) �j�d|%  (

4���3) ���;%��� �� (�� U���"��,!. >E�� @-�	� [�F�D	 �!D �� 	� ��K��# _i� .>,	�3  ��a�j� ��

)�g%�# %	 (�4!�i�3) ���+%>A� -�� �� () � �	�R0.�4�� C�D �9� B,�� �� .>,��3) ��gd% %	 ��a�� (

O�0�#�4!�i�3) ��1d%� �	�R (0.�K��#  >,��3) ����% MOY �� (dc6 �,��0���) �# �4!�i�3  �j�

)�;% MOY �� (�6cd �,��0���) -�� ����) >A�) � �	�R C�D �9� B,��0.� �</) >,�1.(  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
06

 ]
 

                            12 / 25

http://pec.gonbad.ac.ir/article-1-690-en.html


 و همكاران پروانه عشوري 

293 

  

 �</ �</ �</ �</1111 c c c c    � e�4 >E��� e�4 >E��� e�4 >E��� e�4 >E������""""0000    �<,	��<,	��<,	��<,	������,!. ��,!. ��,!. ��,!. �. �/!� �� ��. �/!� �� ��. �/!� �� ��. �/!� �� ��������������0000    ����))))    �%�%�%�%���� B,��  @ B,��  @ B,��  @ B,��  @�GP ���� C�D �9��GP ���� C�D �9��GP ���� C�D �9��GP ���� C�D �9�        

� UP�� e�4�"0 . �/!� �����0 �) �%�  jKQY $�j.�� @*� �� @0  �P�j�>�= )gg% �>j�.  (� $�

�P��>�= )+g% [�F�D	 (� $�.�� @*� .34��B�P�� ��!� 	) ��e	>#��  ���;% -�� ����) >A�)   �	�jR

� UP�� e�4 
C�D �9� B,�� �� .>��4�.�"0KQY $�.�� @*� 
0 �B�P�� � �# >,�!gg% �,!. MOY �� ��

6cd �,��0  1:% �,!. MOY �� ��dc�6 �,��0���) -�� �� .>,�	� [�F�D	 �!D �� 	���) >A�) �� 


 MOY6cd �,��0���)KQY $�.�� @*� 
0  �P�j�>�= )+;%( 
 ) $���>j�.�|% �j�!�  (	) ) �j���%  �	�jR (

 MOY �� .>��4�.dc�6 �,��0���) �>�.� $��P��>�= )+;%   $�j.�� @j*� %	 ��a�� ( �P�j�>�= )+�%  (

�>�.� $��B�P�� )��%��!�  (	)) ��d%��� �� (�-�� �� U��) >A�)  �</) >��4�. �	�Rg.(  

  
 �</ �</ �</ �</gggg c c c c    � e�4 >E��� e�4 >E��� e�4 >E��� e�4 >E������""""0000    �,!.�,!.�,!.�,!.��������))))    . �/!�. �/!�. �/!�. �/!�������������0000    ����))))    �%�%�%�%�����GP ���� C�D �9� B,��  @�GP ���� C�D �9� B,��  @�GP ���� C�D �9� B,��  @�GP ���� C�D �9� B,��  @        
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��a�� ��'!� -�	!,�D�. �/!� �� 	� >E�� @���0 �)  j�%�@ )++%   ) C�jD �9j� Bj,��  (�8%  ��

  a�� MOY1+% �� MOY ����>A� -�� �� .�	� [�F�D	 �!D �� (@) -�	!,�D��) �	��  ��	���'�  �j��<

 �</) >��4�. �	�Rd.(  

  

  
 �</ �</ �</ �</���� c c c c    �,!. -�	!,�D >E���,!. -�	!,�D >E���,!. -�	!,�D >E���,!. -�	!,�D >E����������))))    . �/!�. �/!�. �/!�. �/!�������������0000    ����))))    �%�%�%�%�����GP ���� C�D �9� B,��  @�GP ���� C�D �9� B,��  @�GP ���� C�D �9� B,��  @�GP ���� C�D �9� B,��  @        

        

 @��A� @��A� @��A� @��A��>Y WD�/�>Y WD�/�>Y WD�/�>Y WD�/))))     ���"� ���"� ���"� ���"�$!�,�!�$!�,�!�$!�,�!�$!�,�!� : : : :� ���,!. �# �!\I �� � !��)    3j��*4 �� C�jD �9� B,��

. �/!����0  ��S���AP�S���!�  $!�,�!� ���"� WD�/;:%  .>/ ��'����!E��0�# �,!. �*����) 

�	������') ��� �� ->/��) . �/!����0 �� �T,�� 	���� �� $!�,�!� ���"� WD�/ 
Vg8%   ���j#

�0�� $!�,�!� ���"� WD�/ .>��� �/!� @.���0 �) �%� MOY �9� B,��  @�KEcd �,��0 �j��)  

dc�6 �,��0���) ��� �� C�D� U;�%  g:%  �	>A� .>/ ��'���d � �,!.� C�D �9� B,�� MOY � @

!� ���"� WD�/  �!� C��"�� $�� C�D MOY � @;d% .>/ �^����  

X�X�X�X�>��>��>��>��))))    #��#��#��#�������,!. U�,!. U�,!. U�,!. U				)))):::: �>Y �	>��) ��� 	��) X�>��)  $!�%'nMDS ++/6 	 .>/ �^���� j� @

v!� -���'�� �0>�� >A�� ��� �,!�= �#) ��Z�.>0  x�	�>A�>�=) 	� ��@ -�.� $�", ��0 >j�� .

� &%�	� @6d/6  ��+/6 ��!D �,!O, B0 3��^/ %	� $�", 	� ��0 >j�� . �j�,�(   $�j",�	�    w!jb �� �j#

 �!���B  �  MOY � 
C�D �9� B,������#  ��� �	�R -�. B�0.�. �/!�  >,� j���0 �)  j�%� @

,��>I �� G)  �</) ��	� 3��^/ C�D �9� B,�� ��;.(  
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 �</ �</ �</ �</;;;; c c c c    � ���� ���� ���� ���������� ���� ���� ���� ����� B B B B++++    >A�>A�>A�>A�))))    nMDS    #��#��#��#������ U U U U�,!.�,!.�,!.�,!.				))))    C�D �9� B,��C�D �9� B,��C�D �9� B,��C�D �9� B,��    . �/!� . �/!� . �/!� . �/!� ������������0000    ~��	 ��~��	 ��~��	 ��~��	 ��    ��������-�	� e� �9  �"-�	� e� �9  �"-�	� e� �9  �"-�	� e� �9  �"��������        

  

��,���� (��K  ��0 %!,' $!�%'� -���' �# �	� $�", Vr 	��) 9� B,�� MOY � ��	�� C�D �g/6  3�	

 �#$�",->��� ,�/!iO�0 	�� .3�	 -�. �) . �/!����0 �) �%� MOY C�D �9� B,�� �� @ �KjEc

d �,��0  )����6cd �,��0���) ��� ���  �j�	�� U;/6  :/6    &%�	 .>j/ �^j����r  ��Gj� �j�  %	d/6 

� $�",0 �# >��-�. ��	 >���� 	>  V� %	 ���>I ��) V�,�/!�0 >,�	�.  

A�A�A�A����������,!. 3#��"� V*� @�,!. 3#��"� V*� @�,!. 3#��"� V*� @�,!. 3#��"� V*� @��������:::: ��,�� $!�%' (�   �j� 3#��j"� V*� �iO j� �j,!. %	 B #�� �� �j� j� U

�,!.	)  w>  �� 	� -�. �� $�� ��O,�   �j,!. 3��^j/ xj�!�� .3�	 -�	� �  ��j�) $�� �j�   �j�

���0��) 	�� -�. �� (3"#)   MjOYdc6  �,�j�0 �j��)     C�jD �9j� Bj,��dg% 	�j� 
)   MjOY�6cd 

,���0���) +8%  . �j/!�  j���0 �)  j�%� @+:%     �j,!. �j# >j/ �^j���� �j�) B.tomentellus 


A.montanum 
M.meyeri  V.orientalis a�jjj� MjjjOY ��)  �jjj,!. 
C�jjjD �9jjj� Bjjj,���jjj�) 

B.tomentellus 
V.orientalis  P.bulbosa  �jj� MjjOY ����   �jj,!.  C�jjD �9jj� Bjj,�� @�jj�) 

B.tomentellus
 A.setosa  C.multiloba� �/!� ��) �%� �>I @;6% � 3��^/��,!O, @ 	� ��

	 ��� !� -�. @�� �0�O,�.>�  

 jj� 3��^jj/ e>jjY xjj�!��� , C�jjD �9jj� Bjj,�� MjjOY � @jj� 
G:�%  �jj,!. .>jj/ �^jj�����jj�) 

B.tomentellus
 M.meyeri 
A.montanum
 T.stenocarpum  Al.tortuosum V*�����,!. @ ��

� 3��^/ e>Y ���OY � @� M0  >�/����AO  � ��� $	Gg6% �� 	���` �����_ e>Y � ���"�� MOY � @

 w> ) >,�	� 3#��"� C�D1    � �j/!� 3��^j/ e>jY xj�!�� .()  j�%�    C�jD �9j� Bj,��  @||% 

�,!.  >/ �^������) B.tomentellus
 A.setosa  C.multilobaV*�����,!. @   e>jY ��j`�	 �� ��

� 3��^/�� �/!� @) �%�� C�D �9� B,��  @0 �>I  >�/��+d% 	 ��� ���j� ��`�   ���j"� e>jY _
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�� w> ) >,�	� 3#��"� -�. � @g �</ .(: ���,��,		�4 @0 �,!.    �j/!�  C�jD �9j� B,�� �� ��

�) �%��O, 	� @�� �0.>��  
 w>  w>  w>  w> ++++ c c c c    �,!. 3#��"� V*��,!. 3#��"� V*��,!. 3#��"� V*��,!. 3#��"� V*� �� $�� 3��^/ �� �� �� $�� 3��^/ �� �� �� $�� 3��^/ �� �� �� $�� 3��^/ �� ������-�. %	 B-�. %	 B-�. %	 B-�. %	 B ��) �� ��) �� ��) �� ��) ��;6;6;6;6%%%%((((        

�,!.��  ��,���,		�4 @0  ���,��3��^/ @  3#��"� >E�� AO`� 3#��"� >E��0  

���,�� 3��^/ @$����.0  MOY� c� �,��0���)  :C�D �9� B,����%  

B.tomentellus d8/+  ;|/�+  1:/+1  1:/+1  

A.montanum gd/�  88/;  |:/�+  +g/1;  

M.meyeri d;/�  ;�/;  �|/�+  g1/g|  

V.orientalis +:/�  +8/;  ;/��  6+/6;  

���,�� 3��^/ @$����.0  MOY?� c� �,��0���)  :C�D �9� B,����%  

B.tomentellus |:/6  ++/:  6g/+d  6g/+d  

V.orientalis :;/6  6g/:  g/+g  g1/g8  

P.bulbosa dg/6  �;/1  8g/�6  1:/;6  

���,�� 3��^/ @$����.0 . �/!����0 �) �%� :@��%  

B.tomentellus d8/+  :|/8  ;g/1;  ;g/1;  

A.setosa 1:/�  +;/1  +1/�+  |:/g|  

C.multiloba 1�/�  |/+  g|/�6  1d/d8  

 w>  w>  w>  w> 1111 c c c c    �,!. 3#��"� V*��,!. 3#��"� V*��,!. 3#��"� V*��,!. 3#��"� V*��O� �� ���O� �� ���O� �� ���O� �� ������� (3��^/ e>Y) G� (3��^/ e>Y) G� (3��^/ e>Y) G� (3��^/ e>Y) G���� @ @ @ @ MOY MOY MOY MOY����cccc����    �,���,���,���,��0000������������))))        ?�?�?�?� c c c c����    �,���,���,���,��0000������������))))    C�D �9� B,��C�D �9� B,��C�D �9� B,��C�D �9� B,��     ��) ��) ��) ��)

d6d6d6d6%%%%((((        

�,!. 

���,��,		�4 @0 

 �9� B,��� c� 

�,��0���) 

���,��,		�4 @0 

 �9� B,��?� c� 

�,��0���) 

���,�� e>Y @

3��^/ 

 >E��

3#��"� 

 3#��"� >E��

AO`�0 

B.tomentellus d8/+ |:/6 :1/: |1/�6 |1/�6 

M.meyeri d;/� +1/6 �d/; ;�/| g1/�8 

A.montanum gd/� 1g/6 :;/d 6;/| d/+: 

T.stenocarpum +g/� gg/6 6:/d �/: ;/1g 

A.tortuosum 88/6 � gd/g +1/; |+/g6 

T.pubescens �g/� g;/6 �d/g |�/d ;1/g; 

S.holosericea 8/6 +/6 8+/1 g8/d �1/d+ 

���,��� 3��^/ e>Y @� MOY @� c� �,��0���)  ?� c� �,��0���)  :C�D �9� B,���?% 
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 w>  w>  w>  w> gggg c c c c    �,!. 3#��"� V*��,!. 3#��"� V*��,!. 3#��"� V*��,!. 3#��"� V*��O� �� ���O� �� ���O� �� ���O� �� ������� (3��^/ e>Y) G� (3��^/ e>Y) G� (3��^/ e>Y) G� (3��^/ e>Y) G���� @ @ @ @C�D �9� B,��C�D �9� B,��C�D �9� B,��C�D �9� B,��    . �/!� . �/!� . �/!� . �/!� ������������0000    ����))))    ) @��%) @��%) @��%) @��% �� �� �� ��d6d6d6d6%%%%((((        

�,!. 
����,�,		�4 @0 

�9� B,�� 

���,��,		�4 @0 

. �/!����0 �) 

�%�@ 

���,�� e>Y @

3��^/ 

 >E��

3#��"� 

 3#��"� >E��

AO`�0 

B.tomentellus :1/� d8/+ |+/; ::/: ::/: 

A.setosa � 1:/� +:/d 6�/; :|/�1 

C.multiloba � 1�/� :8/g g;/d +g/�8 

P.fragilis � �+/� 1/g 8/g �g/+g 

T.pubescens |/6 |�/6 |8/1 g1/g d:/+| 

A.ochrochlorus �d/6 ��/� :;/1 +8/g |d/1+ 

V.orientalis 6�/� 61/6 d/1 88/1 |g/1; 

Taraxacum sp. � |�/6 6+/1 gg/1 +8/g6 

A.montanum 8/6 61/6 8|/+ g/1 ;8/g1 

A.szovitsianum � |+/6 8d/+ 1;/1 6d/g: 

T.stenocarpum |g/6 � |1/+ ++/1 +:/d6 

���,��� 3��^/ e>Y @�. �/!�  C�D �9� B,�� @���0 �) �%� :@��% 

  
 �</ �</ �</ �</���� c c c c    ���������,��,��,��,�����,		�4 @,		�4 @,		�4 @,		�4 @0000    �,!.�,!.�,!.�,!.� �/!�  C�D �9� B,�� �� ��� �/!�  C�D �9� B,�� �� ��� �/!�  C�D �9� B,�� �� ��� �/!�  C�D �9� B,�� �� ��))))    �%�%�%�%����@@@@        

�,!.�,!.�,!.�,!.��������))))    E�F�D	E�F�D	E�F�D	E�F�D	0000    -�. ��-�. ��-�. ��-�. ��:::: ��,�A� $!�%' (���,!. @��) E�F�D	0  	�j� 
�	���A�)    �� -�j. �j�

 w> d �O,� �-�	�->/ ��, �� .3�	�( �,!. $!�%'��) E�F�D	0 
�KP�� FF��0 ) $�!�A� 
( j� $	G

 -�. �� �!\I������!�0 �0 
>/������ �KP�� FF��0  �,!. $�!�Gagea sp.  ��	���� B0 �# >/��

� $�",0 >��	�@�,!. 	 �� �*��� �=�.	 
��	� �!\I -�. @�KP�� ��� �� �!\I��)  -�.������!�0 

� $�",0 �# >��	�@.�,! � >�= �� �*����0  MOY 3"#�6cd �,��0���)  C�D->��"� ->j/   3j�	

)+:/6=B .(  
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 w>  w>  w>  w> dddd c c c c    �,!.�,!.�,!.�,!.��������))))    E�F�D	E�F�D	E�F�D	E�F�D	0000    � �/!�  C�D �9� B,��� �/!�  C�D �9� B,��� �/!�  C�D �9� B,��� �/!�  C�D �9� B,��))))    �%�%�%�%���� ��S�� @ ��S�� @ ��S�� @ ��S�� @�AP�S���!��AP�S���!��AP�S���!��AP�S���!�        

�	���A�) 

 -���'

E�F�D	0 

�,!. $�!� 

�KP�� ��O� �� �!\I0 

�����) �	������') 

) ->/B(  

�KP�� FF��0  $�!�

) -�. ��A(  
�,!. -�. 

66/6  |:/6  |:/6  |:/6  M.meyeri 

 MOY�c��,��0���) 

C�D �9� B,�� 

66/6  |;/6  81/6  :8/6  A.montanu

66/6  |+/6  :1/6  8+/6  A.tortuosum 

66/6  :g/6  :1/6  :g/6  T.stenocarp

66/6  ;;/6  g:/6  81/6  L.odora 

66/6  ;g/6  d1/6  ::/6  S.barbatus 

6�/6  dd/6  g:/6  ;g/6  C.orientalis 

6�/6  d6/6  11/6  :g/6  E.capitata 

66/6  d8/6  g:/6  :g/6  P.bulbosa  MOY?�c� 

�,��0���)  �9� B,��
6�/6  d+/6  +:/6  66/�  Gagea sp. 

6�/6  d6/6  11/6  :;/6  S.asper 

66/6  ||/6  |6/6  8:/6  V.orientalis 

C�D �9� B,�� �# 

)?�c� �,��0���)( 

66/6  :;/6  ;6/6  8;/6  A.montanu

66/6  :1/6  d1/6  66/�  M.meyeri 

66/6  :1/6  d1/6  66/�  T.stenocarp

66/6  ;�/6  1:/6  66/�  S.barbatus 

6�/6  d;/6  g6/6  |6/6  L.orientalis 

66/6  d;/6  1:/6  |d/6  A.tortuosum 

6�/6  g|/6  +1/6  66/�  E.capitata 

6�/6  g|/6  +1/6  66/�  S.asper 

66/6  |6/6  ;1/6  66/�  A.setosa 

� �/!�) �%�@ 

66/6  :1/6  d1/6  66/�  C.multiloba 

66/6  ;;/6  g1/6  66/�  A.szovitsian

66/6  ;;/6  g1/6  66/�  Taraxacum 

66/6  ;1/6  g6/6  66/�  P.fragilis 

66/6  d|/6  11/6  66/�  T.caricifoliu

6+/6  d+/6  16/6  8+/6  O.cornuta 

6�/6  +d/6  +:/6  66/�  E.cheiraden
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������������    �, �, �, �, �����`�`�`�`....��������))))        

����0 �� C�D �9� B,�� V#	���    MjOY �� C�jD �9j� B,�� V#	�� �# �	� $�", �GP 3 �KjEc (�j� 

�,��0���) ����"  MOY %	�6cd �,��0���) .3�	 ��Q#�!b0 % ��	!Y���) � ��)   �9j� V#	�� ���#

 MOY ���6cd �,��0���)  MOY �� 3^�, KjE�cd  �,�j�0 �j��) ts�� �	9j.�   	 %	 �j# 3j�	 j�  �j�	!Y @

�0$	!� ��	!� ��)  ��O��j, ���0   ) �9j� Bj,��Thompson & Grime, 1979    ���9j� $>j/ ��<j/ 
(

)Wen-Ming et al, 2004Av 
(��,!O, 3�	���) )Chaideftou et al, 2009 ) �9j� u	!D 
(Bell, 

1999  �9j� e	� 
( �� j��0�  ) ���9j�Auld et al, 2000 �Bakker & Berendes, 1999P!� 
( j� > 

->,%,��0  
$	��<O�  ��.%!�') ���9��181( 
,  �9� -%	>,	 
�9� ��#	�� MOY���%�) 4�G� h!jP!�<0   �9j�

�ZO� �P�A4 @� 3� ) ��j# -��/	 ->,% �	�! !Bertiller & Ares, 2011 �Thompson & Grime, 

1979.( 	� 	 ��) �,��Q. 3"# &�	) -%	>,	 #�� � C�D �9� B,�� U� ��S�� B��w!OA��!b   �j�O#

� %	�AR	 $	G0 � �H	�	 $'0�!/    �j,	!  �j� ���jR �9� B,�� �� �! !� �9� �O� 3�	 @<O� $!= j,%0  

���, �	�R &��O/  3^t ��!� 	9P  -�!^, ��>,� )Baskin & Baskin, 2004 .( �j`,'%	0� �j#   MjOY

�6cd �,��0���) �� �� MQA�� 	�OH	� �9� B,0 �0>�,	� ���9�0� 	 �� �a!OA� �#�� �	�R MOY @0.�>,� 

� 3����  �OY w!b %	���") ) >,�	��!D��Yoshihara et al, 2010.(  

��,����� (0 % �</���0 �,!.��)  �9� B,��C�D$�", $		�4 �# �	����@ % �</� �j�0   ��j�P%	

4�� �� MQA�� 
�,!. r	!,	�3��  O�0�#��i4!�3�� 3�	. 4���3�,	!� 3QY �� ��0� P!� j� � �9j� >�  
��j"

�!�a��->,% ��, $,��0 �ZO�  ���9��<=!# @0 $' �9�,		�4 
��0 ^�,0 a��0�     C�jD �9j� Bj,�� �� 	�

-�	� [�F�D	 �!D ��4�� �� �9� B=!# -%	>,	 .>,	�3� -%� 	 ��0>�� 3I	� ���� 
���� �j�    V#	�j� �j� 

 �� ��a��) >��# k!K, C�DFenner & Thampson, 2005���9� $		�4 �!\I .() O�0�#�4!�i� �� 3

#���. U���0 � C�D �9� B,��� �!  ��,��QR	 B��P>�A� V  ,��j��!#0  �j�  $��j��% �j�)    3j�	 ��j�

Y�O�	)��-�	% 
$	��<O� �1||0O� .(�#�4!�i�3�� ��, ����� A���@->��#	)  3j�^�� ��  
l�jD  �j� 

->*Y>,�	�  �R	�� 0������� )	�� �	����	 ���� �E��Y 0���% $!ZO� 3�4���� 	� V�	�4 �0>,�'. %	 

4�b0 	�@�,!.�� 	�/�x >Y����, .>,%0 �!D 	� ����!E ���" �� %��%��@ �0 >j�,	�9.   $!j=  $	!j� 

P!��> )���9� %���) >,�	>, P��A�0 ��P!� @�> �R����) �.  �9� ->j���  �j�  �R�j� �j�) �� j"0  �	�jR�� 

-��# >,	 �� 	G4	�� �R����) ��"0 %	 �R����) �9�->��� ����# ->/>,	 P�O#)0  
$	��<O� �18+.(  

���� ��0 e�4��) ��"0 �,!. 
C�D �9� B,����) @*�KQY ���0 �B�P��  � �<j/� j"0   UjP��

���P%	 #�� �� 	� �,!. r	!,	�. U���0 �D	 �!D �� C�D �9� B,��-�	� [�F>,		 
���, @� �j�, M��S� (� (

���) $����� � �a��� ��j<O�  $� 
$	�18d � Zhan et al, 2007; Parlak et al, 2011( , j� .3j�	 G 

.�KQY $���0 �B�P�� ���,!. G  ��"��) KQY0 ��%��' �I	�� �� �!��� �# >���� ����"� P	!j� @0 
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�0>�/���� .�. %	 )���P	 �I	�� $����P	!� �0 P� ���P!� ��P�� $		�4 �9� >�P!� 
�,� j�   Bj=!# �9j� >

 �#���I	�0 ��"�,	 ��� x�!����4� , � G��,��'0    j� k!jK, l�jD �D	� ��0� >j��� �j� 
��   �>j/ $�!j� @

�9�,  )�	!D� G�!�a��->,% ��, $,��0 $' j� [�F�D	 �!D �� 	� l�D �9� B,�� VTY	 ��� ��0 >j��� 

	�P�I �� @0 . �# 3�	�P	!� �D' �I	�� $���0 P� ���P!� �� -%	>,	 
��O# �	>A� �� �9� > ��Gj� �j�   �j#)

��� �	�R )�	!D �9� ��A� �� ��"0.�>,�Q��R��  (�3 ->,%,��0 �� �	>�� �� ��O#�   �9j� Bj,�� �� V# ��

� �!\I l�D0�>��� )Tompson and Grime, 1979 .(#���. U���0   �j/!��)  j�%�@ ��  %	 ��j"

�,!.��) P	!� �D' �I	��0 �0>�/�� P� �� �#�P!� ��  C>,	 �9� >V#e	� �� �!\I $�<�	 %	��@ �j�) 

#�� ���. U���0 ) >���� �	��!D�� C�D �9� B,��Fenner, 1985.(  

 ��S�� C�D �9� B,�� ���AP�S���!� ���>�. -��(��'!�) $���	���' 
 �	�� � ���<�!� UP�� �# >,

 �� � !� ��	�@�# �� � �/!�) �%�, @�	 G� @-�	!,�D �j� �� ��j"�     -�	� [�jF�D	 �!jD �j� 	� V*j� @

	 
>,�!���, @� �`��%	�� �!^, ��T�,		 -����. �!\I .� @��-��� ���� x�!� C�D �9� B,�� �!Q4 ��� @

����) ,� G&�	G.->/  $�j4�Y) 3�	  
$	��j<O�  -�	%�18+ P�jO# �0   $	��j<O� 
�18+ �a�j� ��  $�

��<O� 
$	�18d .(	%	�@� �0$	!� �,!. �# 3K.��) P!� �� ��	!�  ��	���' -�	!,�D����9� >)  $		�j4 


QE	 V*�0 � �� C�D �9� B,���� [�F�D	 �!D �� 	� Mb��� ��"0>���.  

	 ������ @�� M� C�D �9� B,�� ���"� $	G� �/!� ) �%�@ �!�a�� 	 �P� �� ���"� @ j�  �!j  �
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