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  ������ ����	
� 
�
� ��   �� ��	 ��
	 ���      ����� ��� ��� �
� )  ��� ���    !������
" !
#��� $� ( 
%" & ��      '��*� 
�	 !+ ,-
.��
� "�&� �� /��  .��1	�  . '�*� ��
�      212 ,	 �
� ��	 ��
	 & �     
3� 
	 4*5&� �&� ,	 6�    ,���*� �&� & �1�7" 4�*2 �8� /
���    �"+ ��3 ,	 9
:�  .�1	; � �   �*<" ��
�� =>   4*5&� ?@@ 7	1" 1#" �� A�*8 ,	 �2
�#-��B C.�D��
2 
	 �   4�*�2 ��8� 1	 �

      9
� 4
" ���1� �� �17">EF=   � ,%G" HG� ���
  4��� .,�*��  ;���1	      �&� �� �
� ��	 ��
	 ����  &� �IJ  ��    9
�� '>EFK  �� 
 4*5&� 1�     �� 4�
�#�� 
	�   L
M �N@ × N@ �#�
�  1#"7	1" � O�3 
2 >@ �#�
�  1�#" �� K    ��"+ ���3 ,�	 ��1�P2 . KE . ,��*.  ���
� 

   ,	 Q*	1"=R    & S� EK 2  �� . 41 ���
�  �12 ��  �� . 6 ���
�     �� ���	 ���
	 � ���    
��
� �
�� ��  ���  ,��    ��*�
�� !+ �� 4   
��; 
Lamiaceae  $Poaceae   & Asteraceae 12T
	 �  ��
��  . ,�*. ��
�     ����� U
I#�� �*� ,	 ��  .  V� �*W ,	�  �
��� =>?EN 

    ��
�� 9
:�*� ,V8���     �*W ,	 ,� "���
��   X��12 ?N@N            ,Y��� �� ,%G" �
� ��	 ��
	 �� Z	1" 1#" �� ��	 ��3  �"   ��� . ,��*. 
#"
#"� (Hypericum androsaemum L.)12T
	 � ��	 ��
	 4����� �)>=[@Z	1" 1#" �� ��3  ( ,� 4��� U
I#�� �*� ,	 ��

�*. !+ �� S�, 
�;"���
� � �(Cardamine impatiens L.) �D�2 & (Rubus hyrcanus Woron)212 ,	 � X��12 
	 6
 ��	=R@ & NFK�7	 ,��� �� Z	1" 1#" 1� �� ;��� � �#��� ��1M /� �� &� � 1<� 
P�*2��M��(Alnus subcordata C. A. 

Mey.)   #��� ,�*. 
:2 �      X��12 
	 ,� /�� F/K              /��� /��� �*]^ ,%G" �
� ��	 ��
	 �� Z	1" 1#" �� ��	 ��3  . ��*.,   
��; 
 4�
" S�1�(Athyrium flix- femina (L.) Roth)&  _� S�1�, ;� (Pteris cretica L.)� � 212 ,�	 C ��  �1�2 
�	 6 X�

  `
�>NRR   & >=N    	 Z	1" 1#" �� �1#D�         ����� U
I#�� �*� ,	 �� �
� `
� ��
	 4����� � .�*.,  
�; �V3 � �P� &� �D�   6�5
a 
     	 !*b ���*	 �
� ��	 ��
	�   �� '[@  �12 �8�� � . 6��
�       /��� OV72 
:�+ ,	 �
� ��	 ��
	  .
%"� �12 ,-� . 6��
�   ��	 ��
	 

   . '�*� 
	 �
���
�  "� &� ��   !
D� �"  ���   ,� 
��� NF       �12 �� �
�� ��	 ��
	 ,�*.  ��   . '��*� 6 ���
�   � �*]�^ �   & ,�#J

SP75
	 �
�� ??  . ,�*. ��
�   �*� '�*� �� �  �12 �� �    � �*]^ ��	 ��
	 6��  �	
� � ,  ��  
� ,Vc-" ���     ,���� !�*	 � ���
�� ;

�*.,  ;�   �� ��	 ��
	 ���    . '�*� 
	 �
� ��
�  "� &� ��      & 4�1� /5T� ��   �*d��#-	�&� �_2 �  �A
�^  . '�*���
�  "� &� � �� 
�� ��	 ��
	 �����d2 �� �
� �� ��" ��
� .  
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�����  

   A�
3 6Va� � 1	� /�� �    
������ XDb �� ,� ; dW �7� 
:2 
  ,	�.e�&  
�; 1�
f ;   . '��*�  ���
�  �� J 
�C� "*��*�   
�:�+ 

    .��� �� & 4�1� ,�*2� �g" �        ��J
a �
�� �� !*J�" �&�	 
�
	� X(Delgado- Romero, 2003) .�1	;1D2 �� H� �

  
%	 ,� �&�	;  . Z"�*� ��
�  &��2 ��   �" h�    �
�72 �D�g	 � i
���V#g"� ����
" ����	 ����
	 (Seed bank)�j $��� ����	 41

(Seed reservior)  ��    �
�� ���	 ���
	 
(Soil seed 

bank)  �
�� ,	  ��" �&� (Garwood, 1989; Baskin 

and Baskin, 1998).  
Garwood) >[F[ (��3*�_" �� �
��� ����	 ����
	, ;� �� 

   J�2 & 4��� �&�	�  �*. 4�� �,   
��; .  ���
�    i�V#g"    �� ,��
  HG��  
!&��    172 ����� ��1M �
� �  i�"   ���   & Bakker 

)>[F[ (  ,J
k��"  ��          �&��	 1�	 ��#D" �
� ��	 ��
	 ,� 
 � ����          �1�� �&1	 h
�� ,	 ,� /�� �
� �� !*J�" ,#J
� l

1g2� V	
M 6� 
� /�C��    . '��*� �#�
� � ���
�  �*�� �  �� 
����� . 172 ���       l�*2 ,� �
� ��	 ��
	 iTempleton  & 

Levins) >[R[ (  ,Y�����            �� �
�� ���	 ���
	 '�%� ,�	 
   #�m n*2 �� /f
�^�P� �12 �  . '�*� 6��
� �
2 �  !�&�1J �

         D�g	 !�*�3 ,	 �� !+ /�
� ,� 4���    #�m ���
	 �� � �P� 
&����
�D4 
���;dW ���7��&1��k & h�T ; ������VM ���" ���� .

����       h&��2 �� �
� ��	 ��
	 /��/- �*.,   
��; .  ���
�  & 
  ,	9
d��  
%	 !+ ; �  . Z"�*��
�   l�*2   !
%%o"��&
D�;  & 

 �
� h*	� #^ � ��'  � �� � 172 ,P�  7"
�� i�     ,�Y��� !+ �� 
�*� �*	 4�� ,#�
� (Baskin and Baskin, 1998) .


��%	 p���^ �"
��k �
��� ����	 ����
	;���*. , 
���;. ����
� 
&��
�D4  
�    �1� �&1	 h
�� ,	 �  l  L1g"dW�7�  #^ & �  S� 

1g2 ��� �V� 6�  ��&� � �� 4
�D ��"  ���
	 (Thompson, 

2000) .   #^ �
� ��	 ��
	�  ̂ � �� � ̂ �*� q
� 1g2 �  6� ,#J

  ��  �"�*3a� dW 1� �7�    #� �� ,�� � ,�_  /��5
7J   
��;   L1�g"

�
-��� ��
" 41:	  ;���1	 	 � &� �  �1b $!
#��� ,;  �	 � &�  �� ,
    ��&
D� & !�7" r�1g#�� $h��; � �  �
_ ��"   ��*��     ,�	 '�%� 

�C���      !�*3 ,	 & ,#��� X:"    ��12 "
2 Zd"� � �    ���	 4��
 V� '%���;  ̂ � �� �  q
4�
	&�  . Z"�*� ��
� � �  � OW
" ��  
��

  ��� s�"(Harper, 1977; Butler and Chazdon, 

1998) .�1	
	�  � 
� 4���;       �� 4��"+ /�� ,	  ���1	�  
�� ; 
       �
�.+ �*�<" ,	 �
� ��	 ��
	�      �_2 �� 
�:�+ '�%� ��  �� �

  A
�^'�&�  
�; dW �7�  & ,	 �  4e���  
� �&1k ;     1�<� ,�	 
�"  ��� .   
	 !*b��1	�    �� !+ ���  
�; dW � �7� �12 $ �� 6

 . '�*���
� *�
t �,  ;�      1g2 �� S� /�� �P�" ,� �  6 �� �
  #� �� ���� 5
7J ,_�/ 
�; ��� ��� ��� � �   �
�_ ��"   �*�� 

 �	
M'�� ��	 �� ���*� (Garwood, 1989) .  
   �
" �� /�
� ,b1.��       &��� !
�"� ,	 �
� ��	 ��
	 / �� �

)>F=[ (  ���"
P2 h*��V3 ��D�����dW���7�  1��	���" ��1��. 
(Simpson et al., 1989) 
"�  ���1	� 
�� ; ��V3 � !+ 

�1��	;#-��g� ��
��	 � �&� ����� �4����	 �����813 �� X#-, 
���; 
��&
D�;  721" & �   #�� �*<" ,	 �	
�   ,	 �&�  
�;   6��
" 

  91�#� i�V3  
��;    4��� �
�a+ �1�� (Brenchley and 

Warington, 1930)  !+ �� S�� & �� �� ,��� &�  �� �� 1
&��
�D4  �
; V�� �    !�&�1J �1	�
� � /�� ,#J
 .    Z	
�" �&1�"

 !
D������" �����
����1	�
� ,��� ; �
����1�; �� ����1	�  &

�
���     &� �� �
� ��	 ��
	�
�D4  
�; V�� �    ,�Y��� �	
M 

 ,V�� �� ,� /���" !�*2� ���*" ,	 ��1� 4�
�� 1:  
B  �12 /�
� � . 6��
� #-g���       �&1�	 �� S� ,%G" 1� 

  
�� ��"
3;1g2  �� 
��#^� 65� (Mayer et al., 2004; 

Pazos and Bertiller, 2008; Stark et al., 
2007)  

B 72 ��    �1�	 
���� Q*G� �; 
�^  ��   ��*. �� /,   
����   ,�� 
     
� �
� �� 
:�+ �&�	 X��12��         �C�J� �*�<" ,�	 & 4�*�	 �� '

7�����#^� /���
�^ ,��	 r
��� ������� /(Hopkins and 

Graham, 1983; Dupuy and Chazdon, 1998; 
Holzel anf Otte, 2004; Fourie, 2008)  

B   ̂ � !�*2 /�
� �
�� �12�  6.��
� "*	 �   &� 1��  �� 4
�D
  � �� S��     ��*. X�
�:2 ��*" ,P,   
��; 	 �      ��#J1. ��1�M ,��
�

(Moles and Drake, 1999; Fouri, 2008, Stark 
et al., 2008)  

B  M� ,Y��� � J1f O�   n*2 /��  s#-. ���
�       
�	 ,�%G" 1�� 
  ��� !�� ,J
k�4  
�; 
	        �12 ,�	 �
�� ���	 �� ��   '��*� 6

.��
�"�&� �� (Major and Pyott, 1966; Wood, 

2002; Diaz- villa et al., 2003)  
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B ��1	� ��*�b �  �1#-�.   5�*�2 & �  �*�2 4   
��; dW � �7� 
(Garwood, 1989; Bossut et al., 2002; 

Leichet- Young et al., 2009)  
B  
���&� /�
� ��  " ��  �� %J*" !�C ��  �*�2 /4   
��;  /���  

 a /�
�� "*	 1�     ��*. 
	 /	
M� �� ,   
��;  "*�	 �  1��    ,�%G" 
(Onaindia and Amezega, 2000; Augusto et 

al., 2001; Godefroid et al., 2006)   
B ��1	 � t
2 �  �*� '2+ 1;  &� 1	 ; �12 �  . '�*� 6 ���
� 

 �*�24  
��;dW � �7� (Baskin and Baskin, 1998; 

Allen et al., 2008)  
B ��1	 � *�5� ;	 '��1� . �&��  ,�	 �
� �� iV#g" !
�


    	 ,b 1� /�
� �*<"�   �� 1#D��*�b� �&+��� ;  �_2 &  �� �
^  A
��  
�:�+(Argaw et al., 1999; Shaukat and 

Sidiqui, 2004; Frey et al, 2007)   
� 
	�9
^ � �� �
� ��	 ��
	 ,�"� �� !*�
2 


�D�&�4 
��
P�� 
	 ,� ��*" �� �� qC� !�1�� �V�� ;; 
4
�D��� /J1. h
_�� !��
d��� ,%G" �� !
#-V��� �V���� 

(Jalili et al., 2003) 4���1� h
_�� ,	 �D�&e� v�� 
 ��"&� '�&e� ��� & /����1	� �� �
� ��	 ��
	 

��� 
� ;�C� ;�" ��
	 . &� �� �
� ��	 ��
	 ,#d5�
#M*" 'g	� (Transient)�&�	 �"
� ; 9*W �� ,� � �

�� ,��*� 9
�� �" ��& �� ��� (Persistent) �"
� 
�&�	;�1	 ,� ;	 � �� 1#D� �� 9
� �!&�� 4��� �
�   

"� ��
" ,%dW ;�	 �" �*� (Thompson and 

Grime, 1979) .�� �%o2� O 
2 ���� 1<� ��&�.e�
� ; 
�*VJ��#-� BJ�C�"*�*� �(Floristic-Physiognomic) 

. Z"�*���
� #-g���) . A
3
�#����
� �^�1" �� ,� 
#-g���5�*2 � �*]^ �" �	
� ( �� �� ����� ��� ���

�� ��	 ��
	 1<� ,G%����1D2 �
� �
�� H�� .� h
_��� �
��1	�	
2�
	 ,� ����� ��� 4��*g� /�� ��� �� � �� 

 �� ��� r&� Z"�*���� 
�;� ��
�1�C�1" ; ,	 /�� 
5�� ,Y��� �� ���&+1	 #-g����12 �� ��*VJ 6�#-�P� 

. Z"�*���
� 5&� ,��� ���� 
�1g2 �&1	 h
�� ,	 ,� � 6
5
�#^��
� �C��V8� Z"�*� �� �" ��*� �" ��*2 �����; 

������
	 / .  
  

 	 
���	� ��  

 ��� ���������  

   ��*" ,%G"��1	�   ,	 41#-. >FK �
#w�      C��g	+ 4�*^ ��
  �T
2)   4�
�� 4�*^K?      Z"
� x1W ;�	 X�-%2 ���   
�� ;

 �*Dy 9
�� ( I#g" ��   z ��
��J�1{� A
?@ K oEK   z 
�2 >@ [ 
oEK    z & �5
�� |13 @@  }  ? o=E  z 
2 @@  }  F o=E   �M1� 9*W 

 ���� ��1M .           �3
��2�� 4�&��o" �� ,�� ,�%G" ���>@=@   
�2 
>R=@     
���� HG� �� 1#"    ��>=       �M1�� L*�� ;1#"*�V�y 

   4*���*��� !
#���1:� �� Z��M�& ������ ���� 1:���) !
#����
!�����
" (      /��� 4��� ZM�&   2 �� ��
���      ~'�g	 ;
�d�� ��V_
  ;C�1"���  
�          ���� ��� �*Vd2 1#-	 & 4�*	 ��
�1�� ;

 4��*g� /��   ��� �"  ��
	           ,��*. v��� !*�
�2 !+ �� ,�� 
   ��
" �#5
��41:	  ;���1	       1���� & h�� ;�1b $ /��5
7J   
�� ;

  L1g"��4�    /��� 4�D�� .      ��*�" ,�%G"  ���1	�    �
�o5 �� 
         � ;&� 1	 ;C�1" �1d5� !&� �� ��
� ��"� A
��-%2 ���


   /�� 4�� ZM�& �D�� .	�1#D       4���� ��wD�2 ;
� �� 
                ���"� h&� !��&� ,�	 Q*�	1" ��
�"� 1�<� �� ,�%G" HG�

           /��� ,��
21� 
�2 ��1��� �����&m 4�&� �� ��
� .  �
��
        *�:M $1�P��� ���2 ,� ;���� ,%G"4  ;�      & ;����� ��V�� 

*:M4  ;�             ���� & !*#��� /V�� ��
" �� ;&� 1	 ,� /�� 
   ������ ��1�M �5
�aj (Anonymous, 2002).  ����1	 �� 

 ,��%G" ����
��*� A
I��gD"
�1	���, & !��
��d�� Q*��G� 
              & 4
.1��� ���
��*� 4
�#-��� &� �� 4��� ,��:2 ;
"���
          ��*�" ,�%G" ,	 ��
��*� 4
�#-�� ��1#P��C� ,� 4���

��1	�    ��
	 �" "���
��    ,�
�5
� �.���
	 [@@    1�#" �V�" 
   ;
"� &"���
��   ,�
�5
� >E   ,���  �V�-�  �*   ��&+1�	 ��� .

              & i�5� n*�� L*�W1" $�2�
�"&� ;
�� X�VM� �� ,%G" X�VM�
             ���� ��1�M 4m1�d"+ ;
��� X��VM� �� L*W1" �V�� �����

(Anonymous, 2002).  
   

 	������  

��1	� 
3� 
	 4*5&� �&� ,	 ,%G" ��
�. '�*�� �8� /
 �17" 4�*2(Braun- Blanquet, 1932)  4
" ���1� ��

 9
�>EF="
�� �
<#�� ,� ��" �/J 	�1#D�*. , 
� ;
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 �"
� ��� ,	 & ,#��� �*]^ ,%G" HG� �� ��
�.
����4 ��� x1W 65
M �� ,�*�� ;���1	��2
�#-�� B 

C.�D� �"+ ��3 ,	 (Barbur et al., 1999) . ��� ;�1	
 /-g� �*<" ��
� /P-��12 
	
� ,V8
J; �� $�gD" 

 n
�2�� /�
���1. /:�)�" Q*G� 1	 �*�3�o" !�C ( ��
 S�� $�� ,#J1. 1<��
�� => A�*8 ,	 4*5&� C.�D� 

 
	
� ,V8
J; �d�1%2 >@@ & N@@ 1���P� �� ;1#"  �&� 1	
 
� /P-��12�� 4�
�� . ���1	
	�" !�*2 �� ,� �1� !
3j� 

 �����1	� ,�*�� ;���1	��2
�#-�� �&� ,	 B C.�D� 
	 
 �&
� ,Pd� �
7	�>@@ & N@@��3 ,	 ;1#" �"+  . /^
-"

*5&�4 
� 1	�1	 ;�1	 ;�
:D�� ,�*�� ,7GM 4����� ��1	� 
 $,5�#7" �^�*� �V�� ;
� '�*�?@@ Z	1" 1#" )N@ × 

N@;1#"  ( �� ,#J1. 1<� ��)Barnes, 1998.(  1� ��
 4*5&��
a+ ���*. ,�Vy /�1:J , 
� ,	 ��
�. ;P�2 �� h1J

&��D� 4�� /dt  S��,�*�� ;���1	 ��	 ��
	 ��  ,	 �
�
�"+ ��3.  

,�*�� ;���1	�� �
� ��	 ��
	 �� ����&� �� �
� � �IJ �
 9
� ���>EFK) ��&1J 1��&���&� & 4
" ����� �� /D:d

4
" ("
��� �*I2 ,� �" �&� 	�1#D �&�	 � �*�*" ,5
� �
�� ,��*� �
� ����
� ��	 & 4�1� ��� 9
� � 4�D� �
a+ �

 �"+ ��3 ,	 /��(Thompson and Grime, 1979). 
,�*�� ;���1	 �� 4�
�#�� 
	 �
� ��	 ��
	 �� �CVJ L
M �; 

 �
7	� ,	N@ × N@ �#�
� 1#"; O�3 
2 >@ �#�
� 1#" �� 
J�
I2 A�*8 ,	 ,� ��1P2 '�� '��1� 4*5&� HG� �� 

�"+ ��3 ,	 �#��� .h
�� ,	 ,�*�� ;���1	 �
� ��	 ��
	 
 L
M ��1%#�� �� S�?@@ �#�
� 1#"7	1" � $���
a+  

 �� 
:�+ ��	 A
�*#o" ,P�� 
2 ���� ;�&+ Z�� 
� `1d�T
 �
� ��	 ��
	 ,	 !�� ��1� �� S� ,�
gV. /D� l�o"

�*� ,J
k�(Wienk et al., 2004) S�� ,�*�� ;���1	 
 O�3 
2 �
� ��>@ �#�
� 1#"�� h
_��  . 1���*�� �, 
�; 

 r�1g#�� �� S� ��	 ��
	!&��� �-, 
�;#��� �P� 
��#g���. 6-b1	 �� S� & 4�� ,;)  & 4*5&� 4�
�� /dt

,�*�� 4�
�� ( 9
��� 4�*V� ��	 C�1" ,�
��1� �o" ,	
����. �*�� , 
� A�" ,	 ,�
��1� �� N5� � E
"� �� 4
" ; 

E 
2 ?#�
� ,��� ���1. (Allen and Nowak, 2008; 

Stark et al,. 2008)�� 
"1� �*<" ,	 �3*I" � 
�1	; #���	
�� ,	 ,�
-��
� ;�
#-"� L�*� ��� & � !�

�1� ,	�4�
:	 l�
� ;(Stratification)���:�� ;����  
(Harper, 1977; Farmer, 1997). �*��, 
� �� S� 

��
"1��3*I" �o" ,	 � 
2 ���� �%#" ,�
gV. l��1	� 
� �&� ,	 
:�+ ��	 ��
	���� 9
:� '(Seedling 

emergence method)V. /D� �&� ,	 h*�*" �
g, ;� 
�*� h
_��  (Harper, 1977).   

�*�� $�&� ��� ��, 
��
gV. l�o" �� ��	 ��
	 ;, ;� 
	 
�1��
"� l�� >F 
2 N=  ,���-V�� �*J
� /	*W� &� �� 

!&�� !��V. 
�;#��� �P�� �� ,� � 1����; ���*� �b 
������ 4��� /D� ���*	 L+ L�� �*<" ,	 C . ��!&�� 

�*�� $!��V. 1�, 
�; &� 1	 �
�;T ���
� ,� ,�
" �� 
1#��� 4�� �) /"
gkE �#�
� 1#";T ,� � �� L+ Lj
� ,


��� ��" ��
	 (�*. ,	, ;� 
:�+ /"
gk 
2 ���� 'g� 
	� �� 1#DN �#�
� 1#"V� 
2 ��
d� � & �*� |17" �� �&�	 ,

 �� & ,#J1. ��1M �*�%J*"�/T
	 ;�� ,��*� � ����*�1	 
��
	(Ashton et al., 1998; Allen and Nowak, 

2008; Stark et al., 2008) ."
2 �� ��*" /	*W� �� �

�1	;�� ,��*� �*� ��� & �&�	 9
:� 
��V2 A�*8 ,	 � ," O

�
��	+ & T
	 �� ��
;21� �
� �� �� ��3 ,	 ��" �"+ . ��
	+��
;21� �	+ 
	 ��
; l�*2 L+ L�� $
� A1� !�� 

C��� �
DJ;T ���*� 4�� �� �� ,
� �;� � ��3 ,	 !��V. 1
#���� & 4�"+��*�� �
, 
�;" ��1M �
� �/J1.  .  

 ��
�� & /dt9
:� 
�; ,#�� 1� �� !��V. 1� 4�� Cd� 
 A�" ,	 �
dP�>> 4
" (Fourie, 2008) 1��� ,� ��
"� 
2 

�"+ ��3 ,	 �*D� Cd� ;���� 9
:� .9
:� 
� & /dt �� S� 
 4�� !��V. HG� �� ��
������ �"  
2 ;�1	 l�o"

��
	 X��1J 1#D�	 1��� �&�	 '�&� ." A�*8 �� ,#d5�� 1-
�1	 ��
�
� !�*d�� �� 9
:� 
� �^�1" �� #-g��� $'�&� 

�� �� �� S���
.��� /D� l�o" ,	 
:�+ , ;� �%#" 
 ,V^1" 
2 �#^ h&C5 A�*8�� & �"
� ��� !
"� 
2 & 4��

���:�� ,�*. �^ �� O�M� ��
�
� !
P"� & ��� �. ; 
�"����  .
a /dt;�*. , ;� ,�*. 1� ��	 ��
	 4����� & 

.��
�)  ��
���
��,�*. 1� 9
:�  ( 1� ��� �� �
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�*��, 
�; ,�
. '� ?@@ �#�
� 1#"7	1" � �
� ��	 ��
	 
 ,	,�
.��� A�*8 1	 S�� & 4�"+ ��3 ,	 
��, & 
a $
:�+ 

"���
��	1" 1#" �^�& �� 4*5&� 1� �
� ��	 ��
	 4�����  Z
 ��&+1	���1..  ����� ,�
gV. l�o" ���
�� ,� !��V. ;
 
:2����; ,�
" A��j ��1#�� !�*3 ,	 /�� 4�*	 

�*��, 
����� /D� ��
� ; . ���1	!��V. 
� 91#� ;
 ��1#�� /�7k& �� 1W
� !
��W� ;�1	)��	 �� ;�
3!�*	  (

 ,�
" A��j�" ��
	 A�*8 �� 
2  4��
D"&���*. ', ;� �� 
!&�� !��V. 
�;5 �� ,�*. !+ ��^ $��
� � /-
�*VJ�#-� �!��V. 
�;+ ��3 ,	 �
� ��	 ��
	 �� . ���	

 �*<" ,	 ,�
gV. ,#-	 l�o" �#�
� X��1J 1	 4&�3 6�212
�*.�&�	 �
D#�� �� ;1�.*V�, 
� /D� 
	 X�
:" ;!��V. 
� ;
�*. �*]^ 9
�#^� $91#�, 
� ��	 ��
	 ��
#� �� X�
:" ;

 ,	�M��^ ��� �(Godefroid et al., 2006) .  
���4 
�; �� S� �
� ��	 ��
	 
��!
 /D� 4�&� 
�
gV., ;� $,%dW ;�	�12 ,Y��� ��k 
2 ���� � 6
�*VJ�#-�1D2 & ��� 9
P�� H�#-� ��
	 1<� ,G%� �� 
:�+ 


P��� �&� �� 4�
�#�� 
	 �
���	�1(Raunkiaer, 1934) $
��1	� ��
�� ;�*VJ�#-�P��12 �. 6��
� ��	 ��
	 

. '�*� 
	 ,%G" �
���
� s�*�  !+�*� h
_�� . ��
1	��� ��
�� ;�*VJ�P#-���� 4 
�; & �
� ��	 ��
	 

. '�*���
�"�&� ��7" �� ��*]^ �
 Ba � L
)���4 
�; 
��&�1J� ( ��
� &��
�� ;��
�
�  4�
�#����.  

  

�����  

  ����1	�          1�	 ,�%G" �
�� ��	 ��
	  �
�d"  ����72 => 
,�*��    �
�� N?  ��� �    �7	1" 1�#" �  $ �
��� =>?EN   ,V�8� 

  9
:�*�)"���
�� ?N@N          Z�	1" 1�#" 1�� �� 9
�:� ,V8� (   ,��
 ,��	 Q*��	1"EK & 4��*�
��� =R & S��� KE. ,���*. ����
� 

�"  ��
	 
�
� �� ��)   9&��> .( " ��� �*. !
,  
�; &�  �� '
�  �*�� �� ,#J
,  
�;      �*. �
� `
� & ��	 ��
	 ,  
�;  #"
�#" � 

(Hypericum androsaemum L.)"���
����� $� �
(Cardamine impatiens L.) �D���2 $(Rubus 

hyrcanus Woron.) 4�
��" S�1��� & (Athyrium 

flix-femina (L.) Roth.)    ���&�1J 
�	 h���� 1�� � >@@ 
��_� S�1��� & ���8��, ;� (Pteris cretica L.) 
��	 

��&�1J� [=   12T
	 �� �8�� � " ��      & 4�*�	 ����*�1	 �*]^ !�C
 � ��� ̂  ��   �� �  ��� 9&� ,����  ����� ��1M / . � ���   Q
�d2�� �

���*., 
���;#"
��#" � (Hypericum androsaemum) $
"���
������ �(Cardamine impatiens) �D�����2 & 

(Rubus hyrcanus)212 ,	 � ��	 X��12 
	 6>=[@ $=R@ 
  &NFK      12T
	 �� Z	1" 1#" 1� �� �         �
�� ���	 ���
	 4������ �

 4�
" S�1� ,�*. &� & 4�*	 ����*�1	(Athyrium flix- 

femina) ��_� S�1��� & , ;� (Pteris cretica) ,��	 
212�  �12 
	 6   `
� X�>RR   & >=N      	 Z�	1#" 1�� ��  ��1#D� �

            ������ U
I�#�� �*�� ,	 �� ,%G" �
� `
� ��
	 4����� .
�*.,  
�; � 4�� �
 [N     �� �� �8�� 9
:�  
�; &� �  '�  �� ,#J

�*��,  
�;            ,�	 ���5 & 4��� U
I�#�� �*� ,	 �� �
�    !�*�3 

 12 !�&�1J� �*. �,  
�; . ��
�  �� �*�*"         ���
	 & ���	 ���
	
   ,%G" �
� �
�� ,	 �"  +�� .
��  !
 ���&+�
;      �� ,�� /��� 

"�  !
KE  &� ,�*. �  '�  $,#J
 ����72 K>         ,��*. ��^ 
�2 ��*�"

�
��� & 4�� N  ��*"
:2 
�
� S� �^ ��������  .  
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 ��������	 
��� �� ����� ���������� ������ ��� ���� !�" #�� $��% � �&% $��% '���	 �   

������) �����	
���(  ����� ���� ��� 
��� �  

 ���

�����  
�� � ��� �����!��  

   Araliaceae 

�/�  ��/�  Ph Hedera pastuchovii Woron. ex Grossh. 
   Aspidiaceae 
�/�  ��/�  Cry Dryopteris dilatata 
 

 Aspleniaceae 
�/�  ��/�  Cry Asplenium adiantum- nigrum L. 
�/�  ��/�  Cry Phyllitis scolopendrium (L.) Newm. 
   Asteraceae 
�/��  ��/�  He Conyza canadensis (L.) Cronq. 
�/��  ��/�  He Circaea lutetiana L. 
�/�  ��/�  Cry Petasites hybridus (L.) P. Gaertn. 
�/�  ��/�  He Sonchus oleraceus L. 
   Athyriaceae 

��� ���� Cry Athyrium flix- femina (L.) Roth. 
   Betulaceae 
�/��  ��/	  Ph Alnus subcordata C. A. Mey. 

   Caprifoliaceae 
�/��  
�/�  He Sambucus ebulus L. 

   Caryophyllaceae 

� ��/��  Cry Stellaria media (L.) Cyr. 
   Convolvulaceae 
�/�  ��/�  He Calystegia sepium (L.) R. B. 
   Crassulaceae 
�/��  �
/�  He Sedum stoloniferum S. G. Gmel. 

  Cruciferae 
��� �� He Cardamine impatiens L. 

�/�  

/�  He Aliaria petiolata (M. B.) Cavara & 
   Cyperaceae 
�/�
  
� Cry Carex remota L. 
�/�
  
�/��  Cry Carex sylvatica L. 
�/��  ��/��  Cry Carex sp. 

   Dioscoraceae 
�/�  ��/�  Cry Tamus communis L. 
   Ephorbiaceae 
�/��  ��/�  Cry Mercurialis perennis L. 
�/�  

/�  He Euphorbia amygdaloides L. 
   Fumaricaceae 
�/�  ��/�  Cry Corydalis hyrcana Wendelbo 
   Poaceae 
�/��  ��/��  Cry Poa bulbosa L. 
�/��  ��/�  Cry Digitaria sanguinalis (L.) Scop. 
�/��  �	/�  He Brachypodium pinnatum (L.) P. Beauv. 
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 ���� ()��������� ��� ���� !�" #�� $��% � �&% $��% '���	 � ���� ������ ������ ����	 
��� �  

 ������)������	
��(  ����� ���� ��� 
��� �  

 ���

����� 
��� �� �!��� ����  

�/��  �/��  Cry Festuca drymeia Mert & Koch 
�/�  ��/�  He Brachypodium sylvaticum (Huds.) P. 
�/�  ��/�  He Oplismenus undulatifolius (Ard.) P. 
   Hypericaceae 

��� ���� Ph Hypericum androsaemum L. 
�/�  

/�  He Hypericum hyssopifolium Chaix 
�/�  ��/�  He Hypericum perforatum L. 
   Juncaceae 
�/
�  	
/��  Cry Luzula forsteri (Smith) DC. 
�/��  ��/��  Cry Juncus sp. 

   Lamiaceae 
	/	�  ��/
�  He Lamium album L. 

�� �	/�
  He Calamintha officinalis Moench 
�/��  ��/�  He Mentha aquatica L. 
�/�  ��/�  He Ajuga reptans L. 
�/�  ��/�  He Salvia glutinosa L. 
�/�  ��/�  He Scutellaria tourneforteii Benth. 
   Oxalidaceae 
�/�  

/�  Th Oxalis acetosella L. 
   Papilionaceae 
�/�  ��/�  He Melilotus officinalis (L.) Dser 

  Plantaginaceae 
�/�  ��/�  Th Plantago major L. 
   Polygonaceae 
�/�  

/�  He Rumex acetosella L. 
   Portulacaceae 
�/�  ��/�  Th Portulaca oleracea L. 
   Primulaceae 
�/��  	�/
  Cry Cyclamen coum Miller 

/��  ��/��  He Primula heterochroma Stapf 

   Pteridaceae 
�
 
�/���  Cry Pteris cretica L. 

�/�  ��/�Cry Pteridium aquilinum (L.) Kuhn. 
   Rosaceae 

� �/���  Ph Rubus hyrcanus Woron. 
�/��  ��/�  He Fragaria vesca L. 

   Rubiaceae 
�/�  �	/�  He Galium aparine L. 
	/��  �	/�  He Galium oduratum (L.). Scop. 

   Salicaceae 
�/�  ��/�  Ph Salix aegyptiaca L. 
   Scrophulariaceae 
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 ���� ()���������� ��� ���� !�" #�� $��% � �&% $��% '���	 � ���� ������ ������ ����	 
���   

 ������)������	
��(  ����� ���� ��� 
��� �  

 ���

����� 
��� �� �!��� ����  

�/��  	�/	  He Scrophularia vernalis L. 
�/�  ��/�  He Veronica serpyllifolia L. 
   Solanaceae 
�/	�  ��/��  He Atropa belladonna L. 
�/��  �	/
  Ch Solanum kieseritzkii C. A. Mey. 
�/�  ��/�  He Solanum nigrum L. 
   Thelypteridaceae 
�/�  ��/�Cry Thelypteris palustris Schott 
   Tiliaceae 
�/�  ��/�  Ph Tilia platyphyllos Scop. 
   Urticaceae 
	/��  	�/�  Cry Urtica dioica L. 

   Violaceae 

/��  ��/
  He Viola alba L. 

) Ph =��������  He =����	
��� ��  Cry =����	
���  Th =������  Ch =��� ����(  

  
��*�
���4 
��� ;Lamiaceae & Poaceae ) 
��	K,���*. ( $

Asteraceae)  
��������	?,���������*. ( $Cyperaceae $
Hypericaceae  & Solanaceae )  
�	 h��� 1�E ,��*.  (

�C�� ,	 � R@    �*. �� �� �8�� ,  
�        ,�	 �� ,�%G" ��
��. ;
  �*�  U
I#���"  ���)  � 9&�� .(    $�#-�� �P� ���1	 ��

.� �V3 !
�
�      �*]�^ 
�	 =R    ,��*. )      $
�� S�1�� n*��_"
"�.�    & 
� ��1� �*. ,  
�; �V3 � (�C� ��  ,�	 �  �	 �   �� '[@ 

 �12 �8��� . 6��
�           U
I�#�� �*�� ,�	 �� �
� ��	 ��
	 
   . X:� & 4���� 	*b !
�
�  � �� �     �� 1#�� Q
d2�� �>@  �8�� 

)K ,�*.  (�"  ��
	.   " �� ,#d5� �  ��*. !
,   
��;  	*�b �  
�:2 E 
 #��� ,�*.�       �	 �� ,�� �#��� �*]^ �    
�:�+ � 
�:2   �*]�^

9
:� 
�;  
P��*2 �� �M�� (Alnus subcordata C. A. 

Mey.)����&�1J 
��	 � E/E= X��1��2 & ���8�� F/K  �� ,V��8�
   ������� ,���*. &� & 4�*��	 ,���*2 ���	
M Z��	1"1#"(Tilia 

platyphyllos Scop.)&  	����� �D����" �(Salix 

aegyptiaca L.)212 ,	 � 6
:2  & &� ���  ���
	 ,�*�� �
     �*]�^ �
�� ��	� ��#J
 .  9&���N $ ,�%dW  ;��	�12  �� 6

.��
�        ,	 �� ,%G" �
� ��	 ��
	  ,�
.��� A�*8    1�	 
� ��, 

.� 	*b !
�
�    "��. $
� S�1� $�     & 
�� �� 1��  ��*. ,   
��; 
�V3�   !
D� �"  ��� . � ���  �,%dW   ;��	      ���V3 !
��
�. R@ 

 ���8��)??,���*. (  
��� S�1��� $>> ���8�� )R,���*. ( $
�"�.   
�=/[   �8�� )K ,�*. ( . &�  	*�b !
�
� =/[   ��8�� 

)K,�*.  (�*. �� ��, 
� �"
� �� ��
�. ;�" ��*�.  

  
���� *� (+�, -��%�.� ( �� ����� ���� !�" �&% $��% ����� -/��� �% �01�� 23�  

����� ���  ��"�����   
��  

��� ��  

���� ��  

����� ��  

���!" #����  

$!� %&' ��  

((  

�  

)  

)  

)*  

�  

��  

�/+  

�/+  

�  

www.SID.ir



Arc
hi

ve
 o

f S
ID

������� � �	
� ����  ���� ������ ���
� ������� ���� !�"#$ ���%& �' �(�)*��+ ,$-. �/01 2� �,,3 �+ ,$4                         ,'4 

���*�� ��&�1J �  � 9
P��  ��#-�   . 1�8
3  ���
�     ,�	 ,�%G" 
    !
D� 1�
P��� �&��"  ���   *#��1� ��� ,� /�J  
�    
�	 N/?[ 

  �8��)E> ,�*. ( *#��1� $/�J  
�   
	 [/E?   �8�� )NN  ,��*.  (
�P�   ;
� ��#-�    &1�
J & 4�*	 ,%G" 65
a  /��J  
�� �	  
=/[ 

  �8��)K ,�*.( J&12 $�/    
	 
�F/?   �8�� )E  ,��*.  (   ,�"
� &
/�J  
�   
	 K/>   �8�� )> ,�*.  (      ���� �� �*]�^ !�C�" ��1#��

  �#-�)  �P�> (   �� ,G	�� ��� ��� /�J  
�  V� ,	�    ���
	 �� 
�#J
�� �*]^ ,%G" �
� ��	.  
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كامه فيت تروفيت فانروفيت كريپتوفيت همي

كريپتوفيت
شكل زيستي

ه
ون
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د

دا
تع

  
�01 ��� ��� ���� 4�" �52�� �&% 6��% ����� ��7�	 �8�29 :�, ����  

  

� ���� ����
����� � 
����� �� !"�� ��   

 ��1	 ���  . '�*� ��
� "�&� �� �
�� R[  . ,�*.  ���
� 

�
��� �� . � ���  ��
��  
�:2 E=    ,��*. )??  ��8��  ( ��

       & ,#��� �*]^ �
� ��	 ��
	??   ,�*. )=K  ��8��  (  ��8�
 �12 ��� . 6��
�     � �*]^ �
� ��	 ��
	 �  �#J
)   �P��N .(

  V� �*W ,	�   1	 
� ��, ��� 4   
��;   . '��*�  ���
� "�&� � ��  & 
�12� . 6��
�     �
� ��	 ��
	 �
�� >@R   . ,��*.  ���
�  �� 

   
�
� ����� ��� ����� ��   ,� E=    ,��*. )EE  ��8��  (

    �12 �� �1#D" �*W ,	� . 6��
�      '�*� & �
� ��	 ��
	 
.��
� "�&� ��      $,#���� �*]�^ NF     !+ ,��*. )NK  ��8��  (


:2    1�	   �
��� ���1	�    ��	 ���
	      & �
�� �??    ,��*. )?> 
�8�� (
:2  �
�� 1	 ��1	�  . '�*� ��
� "�&� �� � ��4� 
  ��)  �P�E    9&�� & E.(   ��
���
��  ; " ��
�
� �� !�C

��
��  ;�*VJ�#-�P�      . '�*� 
	 �
� ��	 ��
	  ���
�  &� 
"��� �� EN ��&+1	 �8�� �" �� .  
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41% 26%

 مشترك بانك بذر و پوشش گياهي رو زميني 33%

  فقط پوشش گياهي روزميني فقط بانك بذر

  
 �01=���	 �>�� ���.5� �� ������ ;1.< � !�" �&% $��% ����)9�� ���  

  
 ����?���	 �� �����
@�A (� �� ����� ��� ����  : �.CA D+ !�" �&% $��% �� !�83) �.CA �!�" �&% $��% ��  

� ;1.< �����)9 �� ��� �.CA �  D+� ;1.< ������)9 �� ���  

#$	 � �� %���!����  ���&�  � %��� � �'� *��� � +��,��!��  #$	 +�- �'� *���  

Acer cappadocicum Alnus subcordata Aliaria petiolata 
Acer velutinum Galium oduratum Atropa belladonna 

Asplenium trichomanes Asplenium adiantum- nigrum Ajuga reptans 
Blechnum spicant Athyrium flix- femina Calamintha officinalis 

Carex riparia Brachypodium pinnatum Conyza canadensis 
Carpinus betulus Brachypodium sylvaticum Corydalis hyrcana 

Cephalanthera caucasica Calystegia sepium Digitaria sanguinalis 
Cerasus avium Cardamine impatiens Hypericum hyssopifolium 

Clinopodium umbrosum Carex remota Hypericum perforatum 
Cornus australis Carex sylvatica Luzula Forsteri 

Crataegus microphylla Circaea lutetiana Melilotus officinalis 
Danae racemosa Cyclamen coum Mentha aquatica 

Daphne mezereum Dryopetris dillatata Oxalis acetosella 
Digitalis nervosa Euphorbia amygdaloides Portulaca oleracea 
Diospyrus lotus Festuca drymeia Pteridium aquilinum 

Dryopetris borreri Fragaria vesca Salix aegyptiaca 
Dryopetris filix- mas Galium aparine Sambacus ebulus 
Epipactis helleborine Hedera pastuchovii Solanum nigrum 

Evonymus latifolia Hypericum androsaemum Sonchus oleraceus 
Fagus orientalis Lamium album Stellaria media 
Frangula alnus Mercurialis perennis Veronica serpyllifolia 

Geranium robertianum Oplismenus undulatifolius Poa bulbosa 
Ilex spicigera Petasites hybridus Thlypteris palustris 

Lapsana communis Phyllitis scolopendrium  Carex sp. 
Lathyrus vernus Primula heterochroma Juncus sp. 

Mateuccia strothiopteris Rubus hyrcanus Rumex acetsella 
Mespilus germanica Salvia glutinosa Plantago major 
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 ���� ()���?�
@�A (� �� ����� ��� ���� ����� ����	  : �.CA D+ !�" �&% $��% �� !�83) �.CA �!�" �&% $��% ��  

 �.CA � ���)9 �� ����� ;1.< � D+���)9 �� ����� ;1.< ��  

#$	 �� �!��� %��� � �&���  �!��� %��� � �'� *��� � +��,�  #$	�  +�- �'� *���  

Paeonia wittmanniana Scrophularia vernalis  
Periploca graeca Scutellaria tourneforteii  

Polygonatum orientale Sedum stoloniferum  
Polystichum aculeatum Solanum kieseritzkii  
Polystichum woronowii Tamus communis  

Prunella vulgaris Tilia platyphyllos  
Prunus divaricata Urtica dioica  
Quercus petraea Viola alba   

Quercus castaneaefolia    

Ruscus hyrcanus    

Serratula quinquefolia    

Solidago virga- aurea    

Sorbus torminalis    

Taxus baccata    

Ulmus glabra    

Vaccinium arctostaphylos    

Vicia cracca    

  

�������� 	  
���  

����	
�           ��1	 �#�
�� �
P�+ 
	 
:2 ,� �
� ��	 ��
	 �  �� 
�*.,  
�; . ��
�  ��      ,�� ,�%G" �   !*��� X��    '��*� �� 

.��
� "�&� ��           ,�b1� /�
�� ,�	 1_" ����� �*]^ !+ 
  1�2 Z"
�;    � n*�2 ��  ��#-� .  ���
�     ,�%G" !+  ��"   �*�� 

(Major and Pyott, 1966; Wood, 2002; Diaz- 
villa et al., 2003)    � !�1�	 T
�	 �*�<" ,	 ,PV	�� �� /

x1W  
�; ̂ � �
��   �� &��
�D4  
�; dW �7�   1g2 h
�� ,	  �� 6
 
� �"
3; dW �7�  �
-�� & � �"   ���*2  �����; ���  ��  -�	 /� �

  ���
	(Stark et al., 2007; Allen and Nowak, 

2008)   !*b ����	
�          ��" ,�	 �
�� ���	 ���
	 �   Z	
�" !�1
dW�7� � �    �� !
P"� ��"  ���    
�2  ���k    /�
��  /����  & 

7"
��  �12 ��  �� . 6 ���
�  #-�g���      ,�%G" 1�� ).�  !
��

  �^�1"5&��, 5�*2 � (   1g2 �� S�� ��         
�	 & ���
	 ,#���� !+ 6

��1	�      72 & �
� ��	 ��
	 4����� �� � �� �P, +  �� *#o" 
 �� A

  �1	 �
� ��	;   ��*. ��1%#�� ,   
��; .  ���
�   
�� ,�%G"  �� /

�"  �� � � 
�   
�^ ��*" �� 1�  �1	 �� /� *. �,  
�     �*�<" ,�	 
  " !�1	 T
	� %J*" !�C�  /x1W   
��; ̂ �  ��
��  X��I�2   ;1��. 

�� .   �V� �*W ,	�            #M*�" '�g	 &� �� �
�� ���	 ���
	 � 
) �&�	 �"
�;     9*W �� ,� �   ��� ,��*� 9
-P�  ��"   ��� ( &

�����)    �&��	 �"
��;     �� ,�� !&��    �1�	 �
�� ;  �	 �  �� '
�M
	 9
-P�" ���
"  (,%dW ;�	 �" �*� (Thompson 

and Grime, 1979)� �� ,� � � '�&e�� �� '�g	 � ��� 
  ��1	 ��*" !+�      �� ��	 ��
	 !*b /J1. ��1M ���    ,�� �
� 

  V� ,	
�" ,	�  	 l	�� �   
�� �-� �;  5�*�#" �   . '��*�  ���
� 
"�&���   �1�� �&1	 h
�� ,	 �1g2 l ��  ���3 6 ��"  ���   
�	

 7M�& h*:�"�    ��	 ��
	 s��*g�� 	�1#D;     & ,#����  ���1	� 
!+  M� /�
�� 12 O;   �� J1f� ̂ � /�
��        ,�	 �� ,�%G" 1�� 

   �&1	 h
�� 
� �"
3; 1g2 �   ,Y��� 6�"  ��� . 72 ����  ��
	 �
 �� ��	���       ��
gV. /D� �&� �� ,%G" �
� ,  ;�    ,��  �� �

 �� h*���1" �&�����1	�
��� ;  /���� �
��� ����	 ����
	 
(Simpson et al., 1989; Butler and Chazdon, 

1998)   4�
�#�� �� .  �1�� ,� ,��+;   
gV. /D� �&� �,  ;� 
     �1�� A�PD" �� 1<� �18 ����   !+ ��
" :    $,��
gV. ����^�

    
�
� $6�
" /D� 1#-	 ����2��    ��
�� &  9
�:�   
��; 
&��  '�      &� ,	&� �PD" 
	 ,#J
�"   ��
��  
���
#J� ;   A&
��#" 
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 ���� ,����*��  /���� i��V#g" �&���	 (Farmer, 1997) .
�.e�&  
�;   
��
#J� & L�*� ;  �� ,��*� � #^ �  	
�" �   �&��	 �

�   ,�*. �-	� {#" �
�  � /�� 1,   �� {2 ���     HG�� �� A�1 �� �
 �1	 ,7"
�;    �*. ,	 Q*	1" �&�	 ,  
�;    -�	 i�V#g" �  �
  XD�b

.�1   
#� & 4�*	 �   �
gV. /D� �&� �,  ;�    t
�2 /o2 �� �  ��1�M 1 
�" ��� (Leck et al., 1989) . �1	
�	�  �1��� 
�	 �;�  �� �

   �12 & 4����� $�&��     �
� ��	 ��
	 6�    ,�%G" �    �*�W ,�	
9*�7"  � 1#��   �"�!�C 7M�& �    ,Y��� !+ �"  �*�     ��P�" !*�b 

             ,���*� ,	 ��
M �
� ��	 ��
	 �� �*�*" �&�	 ,�� ,� /��
���  &� & �           �� �1�M ��
��� & /dt ��*" ��5 & 4�*d� '�  ���1

(Harper, 1977; Leck et al., 1989; Farmer, 
1997; Fourie, 2008) . 
�#�� ���1	 ��   !
�%%o"  !
D��

�" ��� 
� �"
3�� !*�b  : ������  ,��*�� 4(Stark et al., 

2008)    �1� ,3*�_" !�*	 X��1J $�   �1�	 6�
" l;   ,���*� 
���V� �&�	 ��*. ,, 
�;. ��
� �
� �� �*�*" (Wood, 

2002)    /D�� A��" 9*�W & (Baskin and Baskin, 

1998) t
2 �   " 1	 4��3 1� %J*" !�C ��    ��� ,���*� /�    & �&��	 
����  /����	
�           ��
gV. /D�� �&� ,�	 �
�� ��	 ��
	 ,  �; 

����� . � 1	�  �   �
���  ��� ��  ���1	 ��  �1��� $;    /D�� �&� 
       �3*�_" �#J1�. 1<� �� 
	 ,�
gV.,  ;�  :�2 ��  �� � A�� ��   ,�	 1

    
a 
2 /�� 4�"+ ��3; �*. ,  ;�          �
�� ���	 ���
	 4������ & 
1k 
	 ,%G"��W� 6�12T
	 !
; ��&+1	 �*� :  

B ,�*��  ;���1	     O�3 
2 �
� >@ �#�
�   1�#";    /^
-�" & 
N?@@ �#�
��� 1��#" Z��	1" )
��	  /�����1	K ,���*�� N@×N@ 
�#�
�  1#" 7	1" �    . '�*� 4*5&� 1� �� ��
� (   ��"+ ���3 ,	

    ,b1� ��&+1	 
2 /����  1�2 ;  J1f ��  ��       �
�� ���	 ���
	 /
  �*� ,Y��� ,%G" .��  5
^ �� ��      �� ,�� /�� 	 ��1#D  ���1	� 


�;     5� ,	 �
� ��	 ��
	 �  �1�� A�PD" ���   �&��o" & � /

�; �
P" �  $,�*��  ;���1	 ��
	       x*G� �� �
� ��	 1����^ 
  
2>@@ �#�
�  1#" 7	1" �    O�3 & = �#�
�   1�#"    �" A�*�8 � 
.��1 .� ��� ,G	�� ��" !�*2 ,	 '�&e� Leichet- young 

 !��
�����P�� &)N@@[( $Stark !��
�����P�� & )N@@F ( &
Holzel   & Otte) N@@? (    ,� �1� 4�
��,�*��  ;���1	  ��
	 

    212 ,	 �� �
� ��	�    x*G� �� 6N@ �#�
� 1#"  �7	1" �  $N= 
�#�
� 1#"7	1" � & R �#�
� 1#"7	1" �����&+ ��3 ,	  .  

B �1	;     �� ,��*� �1� !�1	 T
	 �  �*�� $�&�	 ,  
�;    ���	 ��
	 
     �&+ Z�� �� S� ,V8
J�	 �
�;       �3��� /�	*W� !
��� 
	 � 

   �� ,3�C"!&�� � �-,  
�; #��� �P�        �� S�� & ,�#J1. ��1M 
 ���. 6-b1	;     �
�� 4�
:	 �*<" ,	 ;    ,�	     ,�
��1�� ��o"

    ���� 9
��� 4�*V� ��	 C�1" .�*��,  
�;  �
��       A��" ,�	E 
  �1� /o2 4
"� 
"� l�� N   
2 ?   ,��� -V��  �*    9�
�7" ,��

�1�� dW l�7�     �1	 & 4�*	 L�*� �IJ ;    ��� ,���*� �   O�J*" 
.� ̂ �*�� !
�
�   ���� A�&1�k ,�5�#7" (Harper, 1977; 

Farmer, 1997) ����:�� ; �����  . � 1�	 �� � �
���   h
�.
/-g� #���	
� ,	  �1� �  �1	 6�
" l;    ��� ,���*� �   O�J*" 

�� ��	 ��
	���:" �
� � 
�� (Baskin and Baskin, 

1986) . 

B �1	; "
2 �   � ��*" /	*W� ��       ��� ,���*� �� ,�� �
�   �&��	 
      �o" �� X�� !+ �
��      -�	 ,��
gV. /D�� l�   /���1t*" �


(Harper, 1977; Leck et al., 1989; Farmer, 
1997)   �� �  �
P#	� �&� �; 	+ ��
; �V2 �%�)     ,�" A�*8 ,	

    	+ & T
	 �� �
���
; 21� �  
� �� ��� ( *� 41:	�� ��  .��  �� �
5
^�     �� ,� /�� 	�1#D   Z	
" 
:2   	+ �&� �� ���
; "  �� /-

��
� ," 
�  4�
�#���  ��"  �*�� (Wood, 2002: Allen 

and Nowak, 2008; Pozas and Bertiller, 
2008) .  ��"��, ��� � " / ��        1�	 �
�� /�	*W� !�C   & 
�a

       �
�� ���	 ��
	 X��12 ��"   !�*�2    ,�	  ���1	� Delgado-

Romero) N@@E(   �1�� 4�
�� . � �� ��  � ���1	�     /D�� 
�	 
 �*�� !���,  
�;       &� �� �
� ��	 ��
	  ,�3*�_"     ,�� !���V. 
,��3*�_" 9&� ����; !����V. 
���; ����;�*��<" ,��	 ���*���       

 D� 4��    & L+ ,3*�_"    �"
� h&� !��V.  
�; !&�	   ���*�� 
 #� �*	�,_ . �1;   
a ,� �� ;  ��*. ,  ;�        ���	 ���
	 4������ & 

   �� �
�!��V.  
�; ,3*�_"       ��" 41�:	 �*<" ,	 h&� ;  �� 
   	 4��*�� 12T
	 /	*W��   �� 1#D!��V.   
��; ����;     
�	 ���*�� 

"
2�D� 4� ��� �� L+ �1	;.*V� �1;/�� ��	 �
-J ��  . 

B �*��,  
�;        �	 A��" ,	 �
� ��	 ��
	 �   �� '>>    �� 4
�" 
   /D� 1#-	�
gV.,  ;�   ��� �   
2 �#J
    !
�P"� ��^ ��   ��&+1�	 

M�� 12 O;               ���	 ���
	 �� �*��*" �&��	 X��1�2 & /�1:J �� 
   + ��3 ,	 �
��� .��  5
^ �� ��    ,� /�� 	�1#D ��1	�  
��  $

   !
"� �18N   
2 ?   �1	 �� 4
" ;  �*�� /D� ,   
��;     ���	 ���
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J
� �
��" �  ����� (Pazos and Bertiller, 2008; 

Stark et al., 2008) .� �� ��  ,�G	�� �Baskin and 

Baskin) >[[F (�1	� ���&
	 �     ���:�� A�" 9*W 1.� ,� ; 
  �*�� /D� &,  
�;       �
gV. /D� �&� �� �
� ��	 ��
	 ,  ;� 

   �� 1#���&�^ �    
�#� $��
	 9
� ��  �   4��"+ /���	   ��&+1�	 
d�
"�           �� ���	 ���
	 4������ & 
�a �� � ���      ,�Y��� �� �
�� 

��� ��� .  
   1<� �� ��*" �#J1.  �� 4�� �
 ��  ��1	�      �
�� ���	 ��
	 

   6d� ,%G"��  
#� 
2 �  �*2 �	
M �,  ;�  � �� � %o2 ��  /d-� O
  ,	��1�  ���1	�  
�� ;      ��1�. ,�Y��� ,	
D�"  . � �� ��   Q
�d2�� �
�"  !�*2    
��
� ,�	 �� KE   . ,��*.  ���
�   & " ����
�� ?N@N 

       Z	1" 1#" 1� �� 9
:� ,V8�)  ��
���
�� =>?EN  9
�:�*�  (
�1� 4�
��. ��5
^ �� ��   ,�� /��� Delgado- Romero 

)N@@E (  ����1	�   #M*" ��	 ��
	 � ���  �
�; 
�;  ,%G" 
 4���� /��f
�^Maricao�*2�*� � *��P)^
�����&12 ,� 9
��P

1"+�
P; C�1" ;(   1	�
�� �*��,  
�;      �
�� ��	 ��
	  �� �
 7	1" 1#"�  ����72 =K   . ,��*.  ���
�   &   ��� ��  ����72 FE[ 

  
��
� 9
:�*���  ����1�  .Allen   & Nowalk   ��  ���1	� 
    	 �
�� ��	 ��
	 ��   
�� ��� ,D;  r
�� B   ̂ �*�� ��� �  �	1a � 

��   4�o#" AT
�
�� ER  . ,�*. ��
�   & " ����
�� NRN   ,V�8� 
   1#" 1� �� 9
:� 1"     ���C�. Z	 ����1�.  
�#�� � � ��  � '�&e�� 

����    
_�+ �� ��� !
D� ���   ,� &�.e� 
� ;    �
#J� & L�*� 
 
� h*	#��  �*. �&�	 ,  
�; . ��
�    A&
�#" iV#g" �"  ��
	 

 � ���   �� ,��*� &� ��   #� �� & �    ��*. �*]�^ ,_,   
��; .  ���
� 
    �
� ��	 ��
	�   �12 & 4�*d� !
-P ��  6 sP�#-���*VJ   ���
	

         ��
gV. /D�� A�" 9*W �� ,%G" �
� ��	,  ;�   A&
��#" 
 /�� 4�*	 .�1	
	� �*. �,  
�; . ��
�       ,�� �� �
� ��	 ��
	 

�#" 4&1.�j x1� ,	 C� �,%dW ;�	���� :  

  �*. 9&� 4&1.,  
���    �"
� �� �"  �*�       4�
�"+ ��o" ,	 ,� 
   �
gV. /D� 1#-	 !��,  ;�        
�"� & /�	*W� !�� X��1J & ; 

J
�� 	����� �
a+  ,��*� ,	   ����    &� & 4�1��  ��  �" '� �  ��	

��
":  

Cardamine impatiens, Hypericum 
androsaemum, Rubus hyrcanus., Lamium 

album, Atropa belladonna, Conyza 
Canadensis, Scrophularia vernalis  

   �*. �"
� h&� 4&1.,  
�;         /D�� 4�&� l���&� �� ,� /�� 
�
gV.,  ;�  �*�� �� ,  
�;         �*]�^ �
�� ���	 ��
	  ��"   ��	
� 
��
":  

Carex spp., Cyclamen coum , Stellaria 
media, Juncus sp., Calamintha officinalis , 
Festuca drymeia - Poa bulbosa, 
Brachypodium spp., Urtica dioica, 
Sambacus ebulus, Scutellaria tourneforteii, 
Solanum spp., Mercurialis perennis, Sedum 
stoloniferum, Portuloca oleracea, Fragaria 
vesca, Rumex acetosela, Mentha aquatica, 
Alnus subcordata, Tilia platyphyllos  

  �*. h*� 4&1.,  
���    �&� �� ,� �#-�       �� /D�� 4�&� 1��
�*��, 
�;
�� ,%G" �
� ��	 ��
	 � ���� !
��
":  

Asplenium adiantum- nigrum, Athyrium 
flix- femina, Pteris cretica, Pteridium 
aquilinum, Thlypteris palustris, Phyllitis 
scolopendrium, Luzula forsteri, Viola alba, 
Primula heterochroma  

  �	
M�
�&+�;  . /�� �     � ,�� 9&� 4&1. !
�
� �V�    �� 1�2�&� 
��1� �*. ,  
�       �*]^ �
� ��	 ��
	 �� �"  �	
�   ���&�1J �� �  & 

 T
	 X��12��      V� �� 4��*�� & 4�*	 ����*�1	  ��    4�&� ��^�1" ,
 �
gV. /D�,  ;�   �� !&�� �*�� ,  
�;      �*]�^ �
� ��	 ��
	 

    �	
M & ,#���4��
D" �#-� . � ���  . Q
d2�� ��   4&1�. !
��
 
  h&�
:2       �� /D� 4�&� l��&� ��!&��  !���V.   
��;   ���
	 

    �	
M �
� ��	4��
D"        4�&� 1���&� �� 
�:�+ �*]^ �� & 4�*	
    ,#�
� A�� ,	�"  �*�   . 41�T
	 & �      h*�� 4&1�. !
�
 
�:2 

     �*]^ 1�+ ,V^1" ���  �5 ,#J
�      '�
�� 
�	 �P ���#J
   9*�W
  �
gV. /D� A�",  ;�  $!
P"� &� �  '�     ��*�� �� 
�:�+ �#J
,  ;� 

       '�
� A�� ,	 �
� ��	 ��
	�      �#^ /��� �P�" & ,#J
� 
 �12 ��� . 6��
�     �� ��1M �
� ��	 ��
	 �   �� ���1,   ���   1�"� �

 �T*W h&C5�      �
gV. /D� 4�&� 9*W !�1� 12,  ;�) ��� ,� K 
  
2[ 4
"  (�1	; ��1	�    &� �
� ��	 ��
	 �
�D4  
�;  �V�� � 

1"� �� �*D� 9
��; 1���
� L
#�� �" ��
�.   
��1	�   ,��� D2  ,	
�*.,  ;�           '��*� 
�	 �
�� ���	 ���
	 

.��
�  "� &� ��  
#� ��
�� �  ���1	� 
� ; � �   1��  !
�%%o"
(Looney and Gibson, 1995; Delgado- 
Romero, 2003: Liechet- Young et al., 2009) 
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	  ���
� 
"�&��� 	 ,  ��        �
� ��	 ��
	 ,� /�� 1W
� �	�1#D   �"
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 . �&�	� �V3 !
�
�   & �,5
-P ��    /�� ,�    �^�1" �� �
�a+�� 
5�*2�       . '��*� �� & ,#��� �*]^  ���
�  �*�� �   5� ,�	  �� �
"
2�  � !�D� �� 
� �
; &�  ��D�   &  ��    #	
�M� �
D�J 
�  
���*2 �� 

*]^    � �� ��� & � ���   ��	
�   & �� 1�� � � �12 ,�P ��. 6 ���
� 
 �*� '�*��   ,� 	�1#D   ��*. �� ,   
��;      5�*�2 1��+ ��^�1" �    

"�   5� ,	 ��
	 � 5*2 ��           �� h�&� X�� & ����� �&��	 � !
�P"� 
 -	 �*]^�  
�� �
���  �12 ��  �� . 6 ���
�       �
�� ���	 ���
	 

  � �#-� ����*�1	,  ��    �� ,Vc-" ����  
�;    & 4�� !�C� 
^�*��7" -	 ,5�#� /�� �*:D" �
(Fenner, 1985) .  

����1	 ���  h1��J  ����m*5*�	  ���� $�
��� ����	 ����
	� 
1��*#�/�J  
�  1� & �*#� /��J   
��  X�:"     ��1�2  � 9
P��� ��#-� 

 ,��%G"�
���� ,��	 ���" +���� . ����� 1��8
3 !�&�1��J �*]��^
  *#��1� & /�J*#��1�/�J   
��  �12 ��  �� . 6 ���
�     ���	 ���
	 

  X���VM� ���� �*���& 1��
���	 ����� ����� �
��� 
��	 ,��5�#7"
!
#-"�         !
#-	
2 C�� & !�&�1J �.���
	 
	 & �1� ;
�   ;
�  ,�	

/d-�      ;�1	 6�
" & h1. '�&�  
�  ; ����   
��   ,�5�#7" ;
/�� .   �*. ;T
	 �*]^ �����,  
�    S�1�� ;)R  ,��*.  ( &

     &12 X�� �
�-	 �*]^ C�� /��J   
��) F  ��8��  (    ��
�� ,��
        ��" �D�� ,���� & �D� OW
"        1���� ���T� �� ���
	

 /	*W� ,%G" ��� ;T
	�" ��
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 ��1	 ���  �
� h1J s2
�^ �*. $,  
�; �V3 �    �*]^ ,��� 
	 

[@   �8�� �P� &� �D�   �12 �� 65
a � . 6��
�     ���	 ���
	 
     " �� ,� 4�*	 ,%G" �
�� 
:�+ !
 �
�� NF ,�*.   V� ,	�  �� 

�12�  . '�*� 6��
� *5&� 4  
�; ?@@    �7	1" 1�#" �   ,�%G" 
  ��*"��1	�   & �
�� >K  #^ ,�*. � ��     � ,%G" �� HG� � C

����4����D���  .���*., 
���;����� �*��	C" �. 41��"� �� � !
���

��         . Z�"�*� ,�	 Q*	1" & ,#��� ��1M ��
D ���
�   ��^�1" 

�
a+�� 5�*2 � " � ��
	  .�� �*. �,  
�       1W
�� ,�	 /�� �P�" 
T��V� !*b  :       � �� 
�:�+ �&��	 �#J1. ��1M �� T 1 ��  oG�� ,� 

 
� $�
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�:�+ '
�1�� �*� l� &� �        /	
M� 1t� 1	 !�� ��^ & 4
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2
�*V5+� ��1� �*. ,  
�       & �*]�^ !
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��V��� �� 
��"� ,#������ �� ������� ��� ����� ����
" r&� 

o"�  �
gV. /D� l,  ;�  5� ,	 �     �1�� !�*�	 X��1J ��   ��*�" l
��   ��� �
)   J
� /	*W� & �*��     /�	
M� 1t� ��^ &  ( #-�.�1 

�"  �	
� .   ZM�& ���� |1J ' 172 �    �o" �� 4�� i�  /D�� l
�
gV.,  ;�     �#�
� �
P�+ 
	 NF   J1f �� ,�*. �  / ��#-���*VJ 

   �12 �� ,� ,%G"�   . '��*� 6 ���
� "�&� � ��    �*]�^ !+ 
    6d� /�� ,#�����"  �*�  8*2 
2 �  12 �"
� i;  J1f ��  �� /

 � n*2�#-� . ��
�   �*� ,Y��� ,%G"  .  ��*�; � � 1��  �
��� 
??   ,�*.  �12 ���  . '�*� 6 ���
� "�&� � ��    ,�� 	 ��1#D  �� 

  2*	 & !
#���,  
�; 	*b �  �*. & ,  
�; �V3 �    
�� ,5
� �b � ,
 " �-��   �12 �� ��
	 � �*. 6,  ;�       �*]�^ �
�� ��	 ��
	 

���  �	
� .
#��  � ���1	�  
�� ; Wood) 2002(  $Allen  & 
Nowak) 2008 ( &Pozas & Bertiller) 2008 (����� C

  !
D��"  ��� 	�1#D �*. ,  
�; 	*b �   �12 �� ,� �   '��*� 6
.��
� "�&� ��         �� ���	 ���
	 �� ������ �*]^ � ���   �
�� 

 � �*]^��  �	
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��;  �#��� � 
-	�  /�� �*:D" �
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�; #��� � �  
2 


  �7	 ��� �IJ;  �� ,��*� �     & 4�1��  �� � 
�     1�.� ,�P  l��*2
�"�*3  ��*� ��	 ;       & X�
�:2 ��*�" �{2 ��   �� ��1�M ,�    ,�	 ���1

  �
" 4��� /31��      /�� �� �� �*�  ��"   ����. Archibold 
)1979 (�
%#3�     �� ,� �������  
�;   ,5�#7"  �
���  ��� � 

  �1	 !
#��� ��; �_2 �  �^�  A
��        �
�� ���	 ���
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�#-� .�1	
	� 
� �;� �� 6_72 v�� �� ,� /-�%o2 � �� O

"���  !
=>?EN  &� 9
:� �  '�  ,#J
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�   ���
	 
 �
� ��	 (
:2   �*]^9
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P�*2 ��M�� 

   /�� 4�*	 ,�*2 �	
M .��
�� b � 7k& ��#�   �� ��1	� Qi 
 &Scarrat) 1998 ( &Wood) 2002 ( �� ,������ ���	
� 

    �
� ��	 ��
	���  
�; ��*� �   1"+ 9
�� `1	 �   
�P 
�:2 
� ,�*. &�� �*2 ��
D(Betula alba)  1�5 1	*�8 &  !��

(Populus tremula)
�
� �� ��  ��	
M ���1�  4��
D�" 
/�� .  

� !
#��� �� �M��� 
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��� 
�5� ,	 ,y /�� 9
�� ;�5*2 �� & �d� �&�	 �
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�
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�
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�� 
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Abstract 
The objectives of this study were to determine the composition and density of the persistent soil seed 

bank of Darkola oriental beech (Fagus orientalis Lipsky) forest and comparison of its seed bank 
composition with its above- ground vegetations. The study of ground vegetation was carried out with 
releve method and the soil seed bank was estimated by the seedling emergence method. For this 
purpose 52 releves were made by systematic- selective method with consideration of indicator stand 
concept. In each releve, soil samples were collected in each releve by using 20 cm × 20 cm square 
metal frame in 6 repetitions at the beginning of 2007 growth season. The metal frame was hammered 
into the soil to a depth 10 cm. Sixty- three species representing 57 genera and 36 families emerged 
from soil seed banks with Lamiaceae, Poaceae and Asteracea being best represented. The mean 
density of seedlings for the study area was 4202 seedlings/m2. Hypericum androsaemum L. exhibited 
the highest density with 1590 seedlings/m2, followed by Athyrium flix- femina (L.) (1227 
seedlings/m2), Cardamine impatiens L. (570 seedlings/m2), Rubus hyrcanus Woron (286 seedlings/m2) 
and Pteris cretica L. (152 seedlings/m2). Alnus subcordata C. A. Mey was the only one tree that with 
the mean density 6.8 seedlings/m2 contributed in the soil seed banks. Forbs, with the possession of 
90% seed bank flora, were the most numerous growth forms. The comparison of seed bank and above 
vegetation revealed that 28 species in the soil seed bank are absent in the vegetation and 44 species in 
the vegetation do not occur in the seed bank. This result not only explains low similarity between soil 
seed bank and vegetation but also confirm that the most species of ground vegetation do not depend on 
the soil seed bank for regeneration.  
 
Keywords: Soil seed bank, Seedling emergence method, Above ground vegetation, Oriental beech 

(Fagus orientalis Lipsky) forest, Iran 
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