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[�/�7/ 7?��%�&� 
 ���/ [�� #� �� �%���� Z���/ 7��?# -��  -�? i_? �� 7A�?� �}�E �?�'��

�� .�?� 
�
�%�3 �##�B
� ` ��> ��' �# �A@�_/ �#�/ �G_�/ ��> 72�7/ <�=�' 72��. -��� � �

X�
 �� �&��� �G_�/ #��/ t�? 4�D t�? V@�>�
 
��$� �� �?�/ t�?–��
��	–7/ ���% � �%��

�� V@�> L�# ��' +�
�
�	 
��$��f� !��$/ <k/ 7&>#� -���
�	 ���? � �=?�' !#��$
 !�23� #� ��

�#�/ <��.7/ 
����/ �o
<��. ��/��?) �
�%!C'��/ � ��,5{{( .  
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 <=% <=% <=% <=%1111 Y Y Y Y    ��
 �? -�? 4�/�'���/D #���$
��
 �? -�? 4�/�'���/D #���$
��
 �? -�? 4�/�'���/D #���$
��
 �? -�? 4�/�'���/D #���$
 Y Y Y Y�]�	�]�	�]�	�]�	  

        

S�G8' L�#S�G8' L�#S�G8' L�#S�G8' L�#        

�
�$
 u�A_` U�*&
��
�$
 u�A_` U�*&
��
�$
 u�A_` U�*&
��
�$
 u�A_` U�*&
�  

<��. ��;
� �� ��&��  �A_` #� �A@�_/ �#�/ �G_�/ !7%��	0a � � 72��. 
��' � (���% �A_`)
-

 #��;/ 
��
 -#�����D�� 
��' �� 7&>#� -��h ������	 4� -�#�� �&*�/D L�# �' V@�> L�# -��

7/��%��  X��'#�),9aaY,,aa �&/ �� i_?  �~? .�
�% U�*&
� �
�$
 u�A_` �%���� -��� (��#�0) 

����/  ��A�� �� �
�$
 �A_`Ka×Ka ) �&/Moelder et al., 2008 -��� .(U�=%D  �� 7&>#� m���'

�
�	 �
 Z]&>� �' V@�> L�#L�# -�� �
�	 ���? ����$/ <��` �� 7&>#� -����=?�' !��23 ��f� !� !

#����%�Z�2� !�4
�#�� !�g2/ !� 7��� �]�	 �1�  ��7	W�� �A@�_/ � . !Z]&>� �� -��� #��=' �? -

                                                           
2 Fagus orientalis Lipsky 
3 Carpinus betulus L. 
4 Alnus subcordata C.A.Mey 
5 Alnus subcordata C.A.Mey 
6 Acer cappadocicum Gled.  
7 Quercus castaneifolia C.A. Mey 
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�$
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� ��?�8/ ��?���
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�% 
���

 H��.),�� 4� �� #� .( U�=%D�_` !7&>#� -�� e�' ("��� ��$E �_` �� [��
��/) � ���? ����� �_` !
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� �
�$
 u�A_` #� L�# 7
����f.�
�% -��	  
 

H��.H��.H��.H��. ,,,, Y Y Y Y    U�=%DU�=%DU�=%DU�=%D 72��. ��&>#� -��� 72��. ��&>#� -��� 72��. ��&>#� -��� 72��. ��&>#� -���        

U�=%D   (�&/) X��'#�  m@�h X��'#�  

��) H��([�   �� l��09    ��?�� �� l��  

(7
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V>�%V>�%V>�%V>�%7&��� X��' -��7&��� X��' -��7&��� X��' -��7&��� X��' -��        

 �� #�U�=%D X��' V>�% ��?�8/ -��� !7&>#� H�/�f),�� ( ��
�% V>�%Y ����)Hˈ(  -��� �

�
�	 ��h V>�% [��A'' #� -�
��w@�	#�/ V>�% �� �� �o
�#�/ 72��. -�� H�/�f)0 
���&?� (

����	  ��Pi  #�U�=%D ���3 ���A' 7&>#�#�&=� #� 7&>#� -��  <� ���A' ��
�	�� S=  <� ���A' �

 �
�$
 #� ���f�N= 7/) �%��Moelder et al., 2008 .( 

�_��#,                                                                                           Hˈ= -Ʃ (Pi)(ln Pi)   

 �_��#0                                                                                                             

                                                                                                                                                    
8 Sorbus torminalis (L) Crantz 
9 Ulmus glabra Huds. 
10 Cerasus avium (L) Moench 
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7	W��7	W��7	W��7	W��L�# ^�� 7=�p�@�f#�/ -��L�# ^�� 7=�p�@�f#�/ -��L�# ^�� 7=�p�@�f#�/ -��L�# ^�� 7=�p�@�f#�/ -��        

�
�$
��' 7?#�� � .) L�# ��&>#� ^�� -��7	W�� �� X 7
��/ l*� �� (^�� 7=�p�@�f#�/ -��

 !�>#� �� � . #� O �� � e�'9a ) "@�? ^�� ��E,a C$. (� . �� �� ^�� u��} �~? � -#�D

^��/� H�B 4�p�@�f#�/ )mm) ^�� H�B !(mm) ^�� ��E !(mm^��	# [�� �2}�f !() ��mm !(

) ^�� �/�*Rmm��� !() �'gr( ) 4�> ��� �gr �#�/ (����

	��- C$. .��&f�	 #��`^�� -#�D ��

) ����	 ��;
� (^�� ��2�) 
�/ ����/ #�Bayramzadeh et al., 2011 .(  

  

-#�/D <�28' � ��+;'-#�/D <�28' � ��+;'-#�/D <�28' � ��+;'-#�/D <�28' � ��+;'        

V>�% ��?�8/ -�����
�% X��' -��Y w@�	#�/ -��h � ����U�=%D ��
 �� 7&>#� #�+f�

Ecological Methodology �� .�% 
���&?�' � ��+;' #�o�/
��� -#�/D <�28H�/�
 ��&�� !�� ����


����� ��T��	�$@�� ��/�D 4$�YH�/�
 �� �.�' �� � 7?#�� T�
��$?�
��� ���� �
��#�� ��+;' �� ��

4� �f�B(ANOVA) [��
��/ T]&>� 7?#�� -��� ��/�D �� ��S.N.K  H�$&�� i_? #�(K  �(( 

�/ -�����&/ 7�&��$� [��A' .�% 
���&?� �}#��� 7?#�� �# ��;
� ��?��3 7�&��$� m��R 4$�

��
 .�%-#�/D #�+f� SPSS  �*�
,{ 
��� -#�/D ��+;' � .�f�	 #��` 
���&?� �#�/ ��.  

  

g��&
g��&
g��&
g��&
        

 H��.) ��� ���
 S�G8' g��&
0( 
��' #� ��V>�% #��G/ [��&��� �A@�_/ �#�/ 72��. -�� -��

��h )0 df= !aa{/a Sig.= !,)/K F=X��' � ( 7&>#� )0 df= !a0,/a Sig.= !aK/9 F= �� (U�=%D 

' [��/ �� �#�� S2A' ���Q -#�M	��PU�=%DV>�% [�� #��G/ �� 7&>#� -��7/ �� [��&��� .�%��

e�' �_` #��G/ )0 df= !aaa/a Sig.= !N5/(K F=( j?�&/ C_G/ i_? � )0 df= !aaa/a Sig.= !

5{/() F= #� L�# ��&>#� (U�=%D 
����/ H�� 
��
 C`�� #� �� �% #�_` ��&>#� �&��� #�v� �

#� L�#  [��U�=%D  H��.)5V>�% [�� �� ��� ���
 g��&
 .�?� ( �� jGf 7&>#� X��' � ��h -��

���7�A/ � ��k/ 7�&��$� L�# ��&>#� ^�� 4�> � �'#��- �� �#�� ��.�-#�B l��+f� �� ��

V>�%��� #��G/ !��l��+f� L�# ^�� 4�> � �' ��.) �?� �&f�� H9 ��� ���
 7�&��$� m���R .(
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�� ��� �� L�# 7
����f [��7�A/ � ��k/ 7�&��$� ^�� �' 7�&��$� ^�� 4�> ��� �� +�
 � #��

7�A/ � 7��/�#�� ��.� #��  H��.)K �o
�#�/ 72��. 
��' #� .(
����/  C_G/ i_? [�� �� �%
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��/  #��A/ 
��&%�  

([���) H��  0)  ab)9/5  9K/a    ab0)/,  ,)/a  
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��/) ���  0)  aK,/9  9K/a    a9(/,  ,9/a  

([����) ��?  0)  bNN/0  0(/a    b{{/a  ,9/a  

    T]&>� �/]E ����/�
 T����A/7#��  

  

 H��. H��. H��. H��.5555 Y Y Y Y    [��
��/ ����G/[��
��/ ����G/[��
��/ ����G/[��
��/ ����G/-��-��-��-��    ))))S.N.K #� L�# C_G/ i_? [��
��/ � e�' �_` ( #� L�# C_G/ i_? [��
��/ � e�' �_` ( #� L�# C_G/ i_? [��
��/ � e�' �_` ( #� L�# C_G/ i_? [��
��/ � e�' �_` (U�=%DU�=%DU�=%DU�=%D7&>#� w2&*/ -��7&>#� w2&*/ -��7&>#� w2&*/ -��7&>#� w2&*/ -��        

    (�&/) e�' �_` [��
��/     C_G/ i_? [��
��/(C��/�&/)  

U�=%D  �
�$
 ���A'  [��
��/  #��A/ 
��&%�    [��
��/  #��A/ 
��&%�  

([���) H��  0)  aN{/,a  Na/a   a5NK/a  a5/a  

(7
��/) ���  0)  b,5/K 5,/a   ba)N/a  a,/a  

([����) ��?  0)  c9(/0 0{/a   caa(/a  a0/a 

   T]&>� �/]E ����/�
 T����A/7#�� 
 
 
 
 
 
 
 
 
 
 
        

        

        

 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-1

2-
03

 ]
 

                             8 / 14

http://pec.gonbad.ac.ir/article-1-276-fa.html


 و همكاران هزاد بخشنده ناورودب 

١١٧ 
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 m��R
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(%) L�# 7
����f  

aaK/a aaK/a ,0K/a )(0/a K9)/a NNK/a N)N/a  sig  

*95)/aY *5(N/aY 509/a Y ,a0/a a5N/aY aaN/aY a59/a Y 
 m��R

��?��3 

 C_G/ i_? L�#

)2m ( 

a05/a a9,/a a((/a N,0/a {Na/a ()N/a {N)/a sig  
*7�A/ i_? #� #��(K  !�}#�**7�A/ i_? #� #��(( �}#�  

        

�;�&
�;�&
�;�&
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��	��	��	��	----        

7/ �>#� 7E��'#� w2&*/ u�G�B #� l����3 -��@� <�28' � ��+;'�
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7/ </�% �# �&$�?��/ 7=�p�@��� j���% !��%m�
�	 #�v� -��� -�' !�23��f� � ��$/ <k/ 
��$� -��
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�#�� !g2/ !#����% !�=?�' �]�	 7/ "���f #��$
 !7���.�%��  ��#�=$� � 4���	��? S�G8'

)Szwagrzyk et al., 2012(  ���`# ���' L�# �
�	 �� ��� ���
 ��&� @ #� �@�&A/ �&*�/D <��. #�

�&%�� ��$/ �
�	 �� ���
 -�&��� 7/ �# 7&@�� [��O ��� ���' -��� 
W��U�=%D  �#�/ <��. H��

V>�% #��G/ �� ��� #�|&/ �A@�_/7/ �&$� ��h � X��' -��V>�% �O�	 .��%�� #� ��h � X��' -��

U�=%D�? -��7/ u���&/ !�
�	�
�	 #�v� 7@� �%��!�23��f� !#��$
 !��$/ <k/ 7���  !�=?�' !#����%

7��� �]�	 !g2/ ��7/ L�# �
�	 
��$�7$ / lG
 �
��'  #��M/ 72��. 
��' -#����3 � ��@�' #�

) ��#�=$� � w�2='�# S�G8' .���$
 ����Ratcliffe et al., 2015 (<��. #� X��' ��PQ' ��r/ L�# -��

��� ��=2$E �� ���� 7&���7/ 7��Mh �}��E �>�O � ��@�' ��
�/ !<��. ��	��?.�%��  e�' #�&>�?

3�|*�/ �� 7=� l%���� -����� -���� <��. ��	��?7/ #�$% �>�O !��+;' !"�2`� ��> �� �� ��#

7&��� X��' � 7��Mh �}��E 7/ #�M	��PQ') �%��Hansen et al., 2014 ��#�=$� � �
�#�@ 
��GE �� .(

)et al., 2014  Laurans�
�	 ��A`�/ ( V>�% !l%�3 e�' w2&*/ u�G�B #� 7&>#� -�� " /

�
�	 7���# �
�# � #�
 UM. -��� ���D�� 7/ U��8/.��%  �� �% V*�/ �R�� S�G8' #�
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 � e�' �_` ��+�/ �� -���#�B-��  #��G/�D��  #�

U�=%D  ���? �� �&��� H��U�=%D7/ �� H��.) �%��5 .([�� �� �.�' ���
�	 l%�3 e�' ��  �� L�#

T�_A
����� �� ���
 !�?�#��#�>�� -���� -��M3 �
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7/���$
 )Schröter et al., 2012( 7/ </�E [�� ��/ 72��. 
��' #� e�' �_` l��+f� #� �
��'r �P
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 </�E Z��'#� [�� #� �&�@� .�%��) [?#�
� � �/��	 ��%��Grams and Andersen, 

2007 (
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 #� ��l���� �� �
��?� [=$/ ��&>#� e�' 
���
� ��
�/ 7=�p�@�f#�/ -��� &
 " / �;�

�%�� #�
 m�� -��� ���`#. ) l�+'�3 � �2��Dieler and Pretzsch, 2013(  #� 7G�G8' #�

<��.#� e�' ��A�� �� ��&f�	 �;�&
 ��$@D #� 7��3�#� L�# �&*�/D -�� -+�*2}�� �� �.�' �� ��&>

�
�	 7&��`# �P� l��� � 
�����#7/ l��+f� 
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��'

�
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� �2�?�) ����$
 U��&.� ���`# �� � ���� ���
 l���� ��> e�' -��M3Seidel 

et al., 20117/ X�R�/ [�� .( Z��'#� [��/ �
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 ��x�D��  H��.) ��� ���
 � . � ��#� i_? �� X��'#� !m�% ��
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��[�/ ��&>#� �x �?� [�� �� ��f 72x#�B���. ��&>#� �� ���
 �' ���
 �'��x 72�> l�x�� �'

7/) ����Schröter et al., 2012;
� l��W3 g��&
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7/ S�G8' ���'7&��� X��' j���# �� ��$
 #� �� Y$E7/ -��=2 #� �
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��+> L�#7/ j���# [�� �� 7��	D �� � �%�� �&%�� ��.� 
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�#�/ <��..��$
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���`�� !.- !-�|E !.X !���#�&? !.Z !-#�&?��W
 !.� !��W
�
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