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.G���  :�.B/A�� :�  .� �� .���� (�H�)2�� �� .�/0 ��9�2 	I8�9J �� ���I� � ��K�
�@ LB�3 :/AB� 9�8 . N��O�P�2 �.  D�	� �/Q�� EG����   � �E�3
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.�/ � 9J��  :���	�.� Y/5!� >�� :9��- 9�9! 	P#�� (�P�� N�� �� <��Z2 . 9EJ�� N�� .�*�< T[�9J   :�E7 E�/ �.  :���	E� 250   �� � 	E#�

�*�<�  T[�9J25  .�!�J �� :	#�=�/2 :�7 9! .#<	0 	Q��� �A�U ..�/ � :���	� �� �����  �H�D �2 9�!�/4 1/�� �� � ��K� TZ<10   \�E*
 �.�  >��� 8	�2  � ��Q#�� �.�  (9�10 .�/ � 9J�� 	7 :�	� .P�[� .GP� >�� ! >�� �� =��)#D� �� � :���	� ��! �� :� �E� 1    C�E��� ��9E��

9!.V�D� 	� ]��#�� .�/0 1/�2 � ��3  (��)2 1�)2�� 	��^2 �� ��09�	@ :����  :���� ��
� 97� .N��_ 7�  G4	�3 �/�D	0� �� T*�J ]��#�
� ��
� .�/0 1/�2 � ��3 .8 97�  :/AB� �� ���� \GD �� 1�)2�� �� .�J�� N�� �� ��09�	@ :�.B/A�� :�  � :�	�@  � 9�8    .E� .E���� (�EH�)2�� ��
 N�	#
����9P� � �/4 9D� .      �E��H� C�;EB � �	E�B� B� E! R	E �� :�79�� ���� �� �/U/� �A�U ���/U .� 	#
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1 .	�I�  

��3 �� 	��^2 1/�2 �  .E�/0     �� 	E��^2 �E� e�E�2�� �� :�
 f	H���<�	^U  .U/2 ��ZZg#�   �/E4 .E� �� :����
 L�U=�	8 �/�� .� ��� 0��2  .� .U/2 �G�����3 1/�2 � 
.�/0   .EU/2 ��/� H�)2�� (�	��^2 �� :� C/E�  ��ED��! 

:�/��U   �ED� .E#<	0 ��	[ .Rahbek )1995(   (j�EP�
 ��	� k/Z4 N�� �� �� :�9�#��	8   .E��#� N�� .� �

 .8 9�D� �� L�3�67�F@ �7 ��  .E�/0 :�E�3 N�	#
  :�
N���@ (�H�)2�� ��  	2� =97�
� �/! .  �E�  �/EU� NE��� 

67�F@ :�7  ;�� :����  .E�/0 :�E�3 N�	#
��  �� �� :�
 .���� (�H�)2����l =�	8  �9�. .G��� N�� ���   :/EAB� ��

.�/0 :��3 �4�/�5� 67�8 T��! �8   6��;E<� �� :�
 1�EE)2��)Mac Arthur, 1965; Stevens, 1992 ( �

.�/0 :��3 6��;<� N��_ 7     � .E���� (�EH�)2�� �E2 :�
 �S ���92 67�8 mnD .E�     	2j�E� (�EH�)2�� � ED

) �G���.B/A�� :� (  .o���   �ED� =9E!)Rahbek, 1995( .
 N�� D�	� :�	�.�	Q�   �E7 67�FE@  :�E7  =�	#E�0  :�

  :/EAB� �� 	7 ��	� �K�S ]��#� � .#<	0 C���� =9E!	8p 
��� �A#��� � .�/0 .� .#��e/�	� =�   �ED� =��� ��E
� 
)Stevens, 1992; Rosenzweig, 1995; Rosenzweig 

& Abramsky, 1993; Rahbek, 1995; Brown, 
1995; Terborgh, 1997; Brown & Lomolino, 

1998 .(  
.� � 	Q�  9D� =9�� (��/U/�.�     .E� q�P#E�� �/E�

 rD�@ H�)2�� (�	��^2 �  �9�7� .E5��    :�E7	�^#� .E�
  .E� .#E����   6�E8�� �S  ��E
� E�   9E�7�)Kattan & 

Franco, 2004 .(�N��	����      NE�� N#<�E� :�	E� >`E2 ��
 L�3� �(�	�^2��	A
7�F@  ��3 (�	��^2 1/�2 � .E�/0  :�

�� ����/�  s�TP#�� 	�^#�  �E���   EG���  =�A#E���
 	�Q���9P� (�9�B/2109�_�@ �21/�2 �3 V	#ED� �   :�E7
���� G���4A#)!S �5  ���E�� 1/E�2 �6   �E��[� �E� �7 

.�/0 N��  �� �/U/� :�7 ����U.�/�	� =�	8 D�	� 9�� 
)Heaney, 2001; Lomolino, 2001.(   6��;EE<� �EE�

=��� b9� >	#�0 � �	�2 :�7  :��ED    k/EZ4�� �E7
                                                           

1. Productivity 
2. Habitat complexity 
3. Habitat diversity 
4. Environnemental stress 
5. Disturbance 
6. Resource diversity 
7. Competition 

    (�	EE��^2 L�EE! ��9EE#�� �� #EE��� 1/EE�2 (�	EE��^2
 TP#�� :�7	�^#� �E���  EG���    .E8 9E! tgE
� �

 �� �P< �7�/#8�< N�� �� :�����V��P� ��D� :�7 )  .E�
V�EE�P��	4 �EE7( EE� ��	EE� 9EE��8 )Brown, 2001; 

Lomolino, 2001 .(  
	A�� :/D ���  4	� ��ZZg#�  V�ED�	�"  ��Eu	<

q7  �E��/U !/@" 8  �E�3 N�	#E
��  1/E�2 �  .E�/0  :� ��
� P���� t#g� .8 9����  �� �K�S �� ����U  :�/��EU

q7 	A�95� �� tg
�   E� E!/@   9E��8)Lomolino, 

2001.( ���K����  N�9�v  ��Eu	<    NE�� ��/E� �� 	EA��
 .G���.o��� � .� U �S �� .8 9!  E0F�� .� ��/2  :�E7 

 (	U�EK� 	�Q� .�/0 ���� r���29 f�	EP�� �10   .E�/0 �
 E���11  .Eo���   �ED� =9E! )Myers & Giller, 1988; 

Lomolino, 2001 .(  
.�  0��E2   �E�	Q�"    .E�J�� .E���� 	El�"12   k/EZ4��

.�/0 :��3 (��)2  :�=97�
� .�!�J N�� =9!    .E���� � �E7
J�/� .o��� �D� =9! )Lees, 2000 Colwell & Hurtt, 

1994; Colwell &( .�[����� .�  0��D  E�    �/EZ2 ��/E2
 .8 �	8w	*     TP#E�� :�E7	�^#� (�	E��^2 L�! �� 	Q�

���� G��� q7 �.�J�� s� ��  !/@ ���9�� 6�8�	@
.�/0  :�7 �/0�E�/0    ��ED� �E� /0�E�/0�  .E���� ��   :�E7

� L�D �N���	D   ��9EP� N�	#
�� 6g� N�� �� �2 �/!
.�/0 :��3 �/! T*�J :�. V�D� N�� 	��   .E�/0 :�E�3  :�

=���8 �� =��[ :�7  �7x9��  x9��.�  :/D �����  6��;E<� �K�S
 y��9E�� mnD �  .E�   =��E�8 :/ED    E� 67�E8 �E7   � 9E���

�N��	��EE��  �EEB�J.EEB/A�� :� ) L�EE! :/EEAB� �� TP#EE��
 :�7	�^#� (�	��^2���� G��� (� T*�J �/! .  
  � �E�3 (�	��^2  .E�/0 1/E�2    ��E���	0 ��9E#�� �� :�

� �� H�)2��    �E��0 1/E�2 \GED �� �� ��/213  � �E)BS14 

��� ��
� . (�H`�� L�8	2 �� ���0 1/�2 .8���S�� T*�J
 ���EE�� ���/0�EE�/0  	EE�Q�(j�EEP�  �EE �H>��;EE0 �EE7� 

=���  ��/U/� :�7 �/�E�5�8  �E7 E �H :  �  �EK�S 	��EQ� 
� T*�J �/!� �D� N5 �   AB/Ev � �G4 ��	� L�D

                                                           

8. Community Overlap Hypothesis 
9. Migration 
10. Extinction 
11. Speciation 
12. Mid-domain Effect 
13. Gama diversity 
14. Alpha diversity 
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T���2 � .�;�2 �� T*�J ]��#� ��   �E7  �/E!)Rickart, 

2001( .	EEA�� :/EED ���  :�EE�3 � 1/EE�2 �� \GEED NEE��
.�/0  :�.�  ��2 (9!	�lz2  �J��� ��J�� .�B�G� ��/�

���� ��	EE[ )Lomolino, 2001(� B�EEJ��   :�EE�3 .EE8
.�/0 :�  �)BS����9�� N�� ��  �E7  TP#E��    ���E[ � �ED�

 �EEED� .EEE�/0 :�EEE�3 (�EEE�o;U  :�79EEEJ�� �� �� :�
.�/ � :���	�   ��9E#�� ��  (�	E��^2 L�E!  1�E)2��   �E�J��

.�B�G� ��/� .�  ��
� �/4 97�)McCain, 2004 .(  
TA�U  :�7�� :�;4 .����   B� E! :�7 .#E!�  =/E8 

 �� �	�B� .� s��;� 1�)2��   1�	E! �E��� \GD =9E!   �E2 �
 1�)2�� ��9EJ 2800   	E#�   �ED� .E#<�� >	#E�0 .  NE��
TA�U  TEA�U .� :���� �7��! :	7�{ 	Q� �� �7   :�E7

NK@ ��� :;8	� :�@��� e/�g� |	��9�  	Q� �� B� �E�3 
.�/0 1/�2 � :�   E�3 ���E��  	E2 9E� )Marvi Mohajer, 

2005.(  NEE��TEEA�U �EE7  ��09EE�	@ �/EE< ��:	�A EE
v 
����/4	�9�  .8 �E
�/4 	Q� ��  .E� :9��   ��09E�	@ �/E<

�	3 s�#8��cB�@1  �7��!9����  � .E�   :��/E!� ��  �/E<
   :;E8	� :�E@��� :�7��;#4�� ��09�	@ sE�5)2  9E�	�?@ 

)Majnunian et al., 2005 .(  
�2 .8���S�� 6�8�	@ :/AB� �/�8 ����U  �� ��09E�	@

.���� �� 1�)2�� (�	��^2 �� e��2��   :�E7 R	E ��  B� E! 
 � =9�D	� C���� .� �	�B� �G�����3 N�� 1/�2 � .�/0  � :�

 J�/EE� NEE�� �� 1�EE)2�� (�	EE��^2=9EE
� EED�	� � NEE��
67�F@   w9E7 ��      �� .E�J�� NE�� �� .EG��� NE�� N�E��2

�D� =9! J�	� �/
8.   

2 .J�� � ���� ��  

1.2 .I%��&  ����$��%�	  
  TA�U    .E� �/E
8 b� ! :�7103   ��/EJ  �E�P2 ;E�g�S q

=9!      .E� ��	E�4 E
7�F@ � E!�/�S TEA�U � 9��  �E��I� 
=�/J	��  �� :� ��/J ;�g�S45 TA�U   �/E
8 b� ! :�7 ��
 ��*�<10    	KE!/� ��#ED	K! }	E! :	#�/��8 ��   ��#ED�

 ���9�����D� =9! �[�� . �� .EPG�� N��   �E��[/�'27 
º36  �2'40 º36   � B� E! f	H'32 º51   �E2'43 º51 

  .E#<	0 ��	[ [	! b/�)Shataee Juybari, 2003 ( � 
��  EA�U .� b� !�  ���9E����    :�#ED�� � �J�ED ��/E� �

��	�4  Y/�U �� �(�[`�� .�  :�#D�� �s��8   ��9E��

                                                           
  1. Western Palaearctic 

 � �D��� 1�)2��  �2 	)* ��9J2200    \GED �� :	E#�
 ���� ���� >	#�0)Sarmadian, 1988 .(�J���   NE��

.PG�� 8800  ��#57� ��4����    �E*� 6E57� ��	E�4  
�S D�� . �� .PG�� N��q��P2    :��9E�A�U ~	E� :9��
.� �)7 6g�    =9E! sE�5)2  (��E�H .E8 � �� 9E�:   �q2�E@

 /EE���� � ��EED���� �N���EEK� �	EE��v �N���	EE0 �.EE��g � 
)Shataee Juybari, 2003 .(.�  �� 9�2 ����� L�! T�B�

  NE�� �TA�U N�� J�/� 4	� OE�P�2     6Eg� ]�E@ .E�
 ��g� �S 9! ��9��)T5! 1.(  

2.2 .	
��
 J��  �����2  

1.2.2 .	
��
 ���K�� ���I�L� �����2  

 :��3 ����/2 A�/Av ��  7��0 ���/U ��#4�D .8���S��
.�/0 ��� U q8�	2 � :�    ���� :��E�� 	�lzE2 :�/��U :�7

)Tokeshi, 1993( ���I K� �/0��/0 7��0 ����U 6! �
Y/5!� ���� (��)#� :�7     �� OE�P�2 NE�� �� EG���

	Q�  9�9! .#<	0)  b�9EU1 .(   ��9E�2 mnED163   �EGP�
.�/ � .� :���	�  s�	7 �J��� ���� .� � <��Z2 >��

 9! 	P#�� .PG�� �� �/U/� 7��0 ���/U ��)b�9U1 .(
��5� A#�� 7�/4 ��	� �� ;�7	@ :�	�2  .�*�< N�	# 8

  .E�/ � :�79EJ�� N�� .�*�<   :���	E�250   	E#�)Diaz, 

2006 (  J 	El� w?EJ :�	� N��_ 7 � .�E!�3   �� T[�9EJ
 ��*�<25 =�/2 ��!�J �� :	#�   E�A�U :�7)Mitchell 

et al., 2001 (9! .#<	0 	Q��� .  

2.2.2 .���
�� J����  
.�/ �  ��K� TZ< ����� �� :���	�)  �E
K�����1388 ( �

   N�E� �E[� (��)2 :�G4 �2 �<	0 C���� 	)� s� �D/2
=97�
� 9�5� ��	� �7	0 .     	E7 ��09E�	@ �E�l � =97�E
�

 �H�D �2 9�!�/4 1/�� �� ���10    � �E<�� .E���� \�*
 9H�EE���� ��/EE7 � YS ���	EE! ��) ��EE� � ����EE� 	EE�Q�

9�9! (      9E! �E[/#� ��9E�� 9E�� �E�)Bibby et al., 

1992( .    >�� EE! >�� �� ��09EE�	@ >�� EE! :�	EE�
 .EGP�    ��9E���� 1��E! �E� :�4 )Selmi et al., 2003(  �

 EE� >�� �� ��09EE�	@ �EE�l :�	EE�  EE8	�2��EEQ#�� �5 
9EE! =��)#EED� .=97�EE
�  �EEGP� 	EE7 ;EE8	� �� �9EE#�� 	EE0

                                                           

2. Spatial autocorrelation 
3. Edge effect 
4. Unlimited radius point count 
5. Sit and wait method 
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.�/ � .� :���	� � .P�[� s� (9� � �[/2 �8	J  �	8
)Rodewald &Yahner, 2001 (  �EE
0��� �� mEE@ �

.� �.PG�� .� 6���S  (9�10  .P�[�)    (/5ED �E)J �E�
T��8 ( ��09�	@ ��l .�)   �EK�S ��9E�2 �.E�/0 1/� (  C�9E[�
EE�  �	EE8)Kilgo et al., 2002 .( ��09EE�	@ ��EE 2

=97�
� =9��! �� =9! .�/ � 9J�� �� =9!  :���	�).�  ;U
    9EEJ�� ��	EE< �� ���	EE@ b�EEJ �� .EE8 ��09EE�	@  :�EE7

.�/ � � �/�H :���	� 9��	8 ( 9�9! ��l)Kilgo et al., 

2002; Rodewald & Yahner, 2001.(   

  

 <C"1 . ��*� �E?��) *!  3�51F
� �� 6
�!5 )�4�?� 	
�1 ��� 	�$G
 �� ����9 �5�:2 � "�*�; <=�> �� �H
� 3�
���  

 I�1>1.  )E?�� �� �*>*� 5��+ ��
*>)JK" L
�7
M� ��>�N�(1F
� �
1�- � ��
*> �
 O��5 �F��� .�/-�
 L�E�� � 3�5  

 ) *!  3�
��� P�J$9
 � )� ���  L�E�� Q�
 �
 O��5 )� )$R���N ; �F��.  

���U� 7��0   H�)2�� (�P��)	#�(   �J���)��#57(   9J�� ��9�2.�/ � :���	�  

NK@ e/�g� |	�  300-80  200  4  

 ��#D�	 �)e/�� - ��#D�	 �(  700-300  716  17  

�	 � - ��#�!��  1000-700  1137  37  

��2 ��#�!��  1500-1000  3154  82  

��#�!��  1800-1500  564  13  

��#D�/B  2200-1800  297  10  
        

3.2 .����* +�56� � 	/N1�  
 ��9EE�2 �EE�/0��09EE�	@  ��EED��!   �� sEE�	7 �� =9EE!

9J�� .�/ � :�7 .�/0 :��3 :���	�   .E#<	0 	Q��� �)BS :�

! 9)DeGraaf et al., 1997 .(:�	� =��9��   :	E�0  1/E�2
.�/0  �� ��09�	@ :�b/�	< �/��!-  	E���1    9E! =��)#ED�

(Krebs 1999):  
                                                           

1. Shanon-Weaner index 
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 �� �G���1� H  1/�2 t4�!.�/0 :�  ���09�	@S   ��9E�2
.�/0 �7 :@ �9�	  �� �/EU/�  �EPG��   � .E�B�G� ��/E�Pi 

  .E�/0 ��9�2 ����I     .E�/0 TE8 ��9E�2 .E�  �E7 :  �9E�	@
 9J�� 	7 �� �/U/�.�/ � :���	�  �ED�.   :�	E�  �E���P�

.�/0 :��3  (�P�� N�� ��09�	@ :��/0��/0   �� H�E)2��
 ��;�2 m������ sE�  .E<	�1   9E! =��)#ED� �   (�/E* ��

  w`#E4� �/U� E���    N�A��E�� N�E� ���=���  ��E7   :�	E�
=�	EE0 N�EE��2 �w`#EE4� :���� :�EE7  �/EE��S �� �EE���P�

8/EE2 N�A��EE��2  =��)#EED�9EE! )Daiz, 2006( . :�	EE�
 D�	� �G�����3 N�� 1/�2 � .�/0  :��� 1�)2��� ��   b9E�
q� �2 #<���  G4)GLM(3  b9� �� �U�� �/�D	0� ��

 EEEEG4	�3 �EEEE� �EEEEB����)2Y a bX cX= + +( �  ��
2�/*��/��   �EG��� E���  ���)P>0.05( �   N�E��2 :�	E�

��3 e��2�� A�/Av 1/�2 � .�/0    1�E)2�� �E� :�)  ��E�I�
EE���	�3 �EE� EE)�� ���( EEG4 b9EE� �� 9EE! =��)#EED� 

)Ding et al., 2005.( N�EE�_ 7�   EED�	� :�	EE�
b��	� =��� ��/� �� �7 �/��S / B/8 E0��-  ��	� ED�4  �

�A 7 f	< D�	� :�	�  m��E����   �� �E7 �/E��S  :�E7 
�/EE�B5�EE�2��� �6  =��)#EED�9EE! )Bihamta & Zare 

Chahouki, 2008 .(��EE 2  � .EE�;�2TEE���2 �EE7  �EE�
  =��)#ED� �� C	E� ��;<� :�E7 SPSS 16  �MINITAB 13 

�<	0 C����.  

3 .O/��
  

1.3 . ���
���/�L���  ��  
1/ ����� .�/ � � �:���	  ��720 ��D��! =9�	@ .�/0  �

��l �D/�@ �� �K�S ��D� �D	K< .8 9! 1   =9E! =���S
�D� . ��09�	@ N�	#
����D��!    .EPG�� �� =9E!  OE��#�
.EE�  �#EED��sEE
��0  ����EED)Passeriformes ( N�EE� �� �

=��/��4  .� .#D�� N�� :�7  ���/��E4  �E7�8/2)Turdidae (  �E�
��Kv .�/0 e/�	� =�/� 9�� . .n0��D)Buteo buteo(�  O��#�

                                                           

1. One-way analyses of variance 
3. Tukey test 
3. Generalized linear model  
4. Kolmorogov-Smirnov 
5. Levene test 
6. Bartlet test 

 .�Y�PH �#D�� �`5! )Accipitriformes(�    (�E[�� LE�3�
9J�� �� �/�H � ���	@ b�J �� .�/ � :�7   9E! �E�l :���	� =

 � �/��N��	���� 9! .#!�?0 ���8 (��D��� �� .  

2.3 . &%2��	
�� ����  �2 ���
�� �� >����P�������  
� ��
� ]��#�  .8 97��A����.�/0 :��3 N  �� ��09�	@ :�

 �� .�B�G� ��/� H�)2�� (�P��5.3 )800  �2300 	#� (  �E2
9.8 )1500  �21800  	E#� (   �ED� =�/E� 	E�^#� .	�  V�ED�

 ]��#� ��;�2.�/0 :��3 m������  ��09�	@ :�  .E�J�� N�� ��
 H�)2�� (�P�� N�� =9!	8p (��)2 E���  :������� F5, 

157=  4.36; P= 0.001) ( .�S    ��� ��E
� 8/E2 �/E�  .E8
.�/0 :��3 N�A���� :� ��09�	@   E��� w`#E4� ���:   N�E�

 �P�� H�)2��1500  �21800    �E� 	E#�  �E�P�  ���� (�EP��
) b�9U2.(   

 I�1>2 .ST9� �U�-�    3�V�( W �V��
� )V *+ 3
   �� 	�+1V �2
1F
� �� .�/-�
 L�E�� �� X��-�
 �5 3) *!  3�
��� G��� ��*� .

(��)2 �7 :���      �/E��S �E� H�E)2�� (�EP�� NE�� N�� ��� post-hoc 
)Tukey ; level : 0.05 (� � G���)  �� 3�
��
�H L�*Sa ��b  

 �G
 61" 6�
� 	�� ) L�*S ��	�*�   L��/-��� �
�   �� Q�V�
 	�V�C� <�!G �)���E� ��*� �
1E�  �VG
    �*V>� L�*VS �� �

 L��/-��� �
� <�!G )�*��� Y?G �� �5 L��/$� 
1  .(  Q�= �V��
 3��() *+ 3
  	�+1 �2 ��E��� 1500  �-1800  ���G �� �$� L�E��

 .�/-�
 L��/-��� �
� 3�
� 	��  .  

163 N 

36/4  F 

001/0  P-value 

157 df 

.�/0 :��3 N�A���� :�   H�)2�� (�P��)	#�( 
3/5  (a) 300-80  
8/6  (a) 700-300  

6/7  (a) 1000-700  

8/7  (a) 1500-1000  

8/9  (b) 1800-1500  

0/7  (a) 2000-1800  
   

     EG4	�3 �/�ED	0� �� T*�J ]��#�  �EU��  ;E�� ��
 ��
�� .8 97�  e��2����� ���: ��3 N��.�/0 : :�  �E� 

 ���� �/U� 1�)2��) b�9U3( . N�E�_ 7�  T5E! 2  E
� ��
� .8 97� ��3 :.�/0 :�  �/AB� �� ��09�	@.B/A��  T5!7 

 �� e��2�� �� :�	�@ 1�)2��� 9�8 . V�ED� N�� 	��  �E�3 :

                                                           
 7. Humped-shaped 
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.�/0 q7 :�     :9E��� �E��� \GED �� 1�)2�� 6��;<� �� ����
  ��E
� �/4 �� 
��;<� E�   9E7�    .E� .E���� 1�E)2�� �� �

 N�	#
����9P�  �/4�   mnED � 9ED�    1�E)2�� ��9EJ ��
 1�)2�� �2 .����2200  9��� 	#� 
7�8 �/4 .�� �	�0.  

<C" 2.  �
 <S�F �
�*! ?�
��  3��( Q��) *+ 3
  	�+1 �2)BSR ( ���� Y?G �
 ,�/-�
 ��
�� ��)EL .( 3��() *+ 3
 )?�
�  3
)4*= � 3
   ��

�
� 	��  ,�/-�
 . \�G
�� �
�*!  Q�
4�����  ?9��( 	*�G�+� �
 <S�F>��� �G
 61" ]�G�- �� .  

 I�1>3.  ^��$ �U�-� ?9��( 	*�G�+� W ���
� >���  ��)a3 ( _�K�- `��a �?�
��  	*�G�+�  6
�!54����� ?�
��  	*�G�+�)b3 (

 3
��?�
�� ) *+ 3��( Q��  	�+1 �2 3
)BSR ( ���� Y?G �
 ,�/-�
 �)EL(  

a3 .�U�-�  ?9��( 	*�G�+� W ���
�>��� ��  

U��� ��� ��� �/��S ��/�)Sig(  F (���	� N�A����  (���	� 1/ ��  U��� :���S  �	��^2 ���� 

000/0  12/13  44/46  88/92  2 �/�D	0�  

    53/3  34/566  160  =��#!�  

      227/659  162  T8  
  

b3.  _�K�- `��a?�
��  6
�!5 	*�G�+�4����� ?�
�� 	*�G�+�  

B����� �/�D	0�  ����� =��#!�  Adjusted R2  t�g
2 L�	u)R2(  

2BSR 2.92 + 0.0063EL -0.0000027EL=  8/1  13  1/14 
       

3.3 . &%2���� ����	
 ������ >����P� �2 ���
�� ��  
 �� TEE*�J ]��EE#� V�EED�	� �EE�;�2.EE�/0 1/EE�2 m��EE����  :�

 H�)2�� (�P�� N��  .�J�� N�� �� ��09�	@=9!	8p  (��E)2 
 E��� :��� ���� )F5, 157=  20.11; P= 0.000  .(  �/E��S

  1/E�2 	Q� �� ��� ��
� 8/2 .E�/0 :�   w`#E4� E��� ��� :
 N�� �P��80 -300    (�EP�� �E� 	#�700 -1000  �1500 -

1800 ���� �/EEU� 	EE#� . �EEP��300 -700  w`#EE4� 	EE#�

��� ���  (�EP�� �� :1500 -1800  �1800 -2200   �	E#�
 �P��700 -1000  w`#4���� ���  (�EP�� �� :80 -300 

 �1800 -2200 EE#�9�#EE!�� 	 .N�EE�_ 7�  �EEP��1000 -
1500   (�EP�� �� 	#�1500 -1800  �1800 -2200   �	E#�
 �P��1500 -1800    H�E)2�� (�EP�� �� 2 �� 	#� .E�   ;EU
 .P��700 -1000  � 	#� �P��1800 -2200  �� 2 �� 	#�

 H�EE)2�� (�EEP��.EE�  ;EEU �EEP��80 -300  w`#EE4� 	EE#�
��� ��� 9�#!�� :) b�9U4 .(  

BSR=2.92160+0.0063402 EI (m) -0.0000024 EI (m)**2  

S=1.88140    R-Sq=14.1%    R-Sq(adj)=13.0%  
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 I�1>4 .ST9� -�U��    ,*V�- W �V��
� )V *+ 3
   �� 	�+1V �2

1F
� �� .�/-�
 L�E�� �� X��-�
 �5 3) *!  3�
��� G��� ��*� .

(��)2 �7 :��� ���      �/E��S �E� H�E)2�� (�EP�� NE�� N�� post-hoc 

)Tukey ; level : 0.05 (� � G���)  �� 3�
��
�H L�*Sa  �b  �

c �d �e �f  �G
 61" 6�
� 	�� . )<�!G 3�5 a  �b  �c �d �e �f  

)�      .�V/-�
 L�VE�� )V� `V�-�-80-300 �300-700 �700-1000 �

1000-1500 �1500-1800  �1800-2200    61V" 6�
� P�VJ$9
 �$�

�G
 . L�*S ��	�*�   L��/- V��� �
�     ��*V� �
1VE� �� Q�V�

	��C� <�!G �)���E� �G
  L��/- �*>� L�*S �� � V��� �
� 

 )�*��� Y?G ��<�!G $� �5L��/ 
1  .3
�� I�c��   3
�
� L�VE��

 <�!Ga ) *+ ,*�- �d  �
 L��/- 3
 ��� 3�
�  �� VE��� 80-300 

 �$�1 1 �
  <�!G )7 -�E�� �b      �V� -��V/- �Vd  QV�
 �
 1 �
�

E��� 300-700 1 �
1  �$� .(  

163  N 
11/20  F 

000/0  P-value 

157  df 

.�/0 1/�2 N�A���� :�   H�)2�� (�P��)	#�( 

54/0  (a) 300-80  

64/0  (a,b) 700-300  

75/0  (b,c) 1000-700  

72/0  (a,b,c,d) 1500-1000  

85/0  (c,e) 1800-1500  

43/0  (a,f) 2000-1800  

  EG4	�3 �/�D	0� �� T*�J ]��#� EU���   ;E�� ��
� ��
�  .E�/0 1/�2 N�� .8 97�   1�E)2�� �E� :�   e�E�2��

��� :���  ���� �/U�)  b�9EU5 .( E�_ 7N��  T5E! 3 
� ��
�    .E8 9E7� 1/E�2  .E�/0  ��09E�	@ :�  �� R	E �� 

.PG�� N�� H�)2��  :/AB� ��.B/A�� :�  � :�	�@ 9�8 .  

4 .	1��
 � R62 ����  

 .���� (�H�)2�� .8 ��� ��
� O�P�2 N�� ]��#�)1500   �E2
1800 	#� (.���� H�)2�� R	 �� ��9#�� ��    B� E! :�E7

!�/�S TA�U �� �	�B�    ��	E�4 E
7�F@ �)  ��#ED	K!
���9EE���� ��#EED� �� 	KEE!/�( (�EEH�)2�� �EE� .EE���P� �� �

N���@        1/E�2 � �E�3 N�	#E
�� �� �TEA�U NE�� 	2j�E� � 	2
.�/0   �ED� ����/E4	� ��09�	@ :� .    1/E�2 � �E�3 ��E[����

.EE�/0 N���EE@ O��EE�� �� 1�EE)2�� 6��;EE<� �EE� :�  .EE� �EED�
.� �D/#� (�H�)2�� � 6��;<� ���92 �/�  �� m@ � 9���

.� �(�H�)2�� N�� .� �9�D� ��� (�/*    6��;E<� �E� :���
� 67�8 �D�j�� O���� .� 1�)2��      ]��E#� �E� .E8 9E���

67�F@       �EP��G� k/EZ4 NE�� �� :�9E�#� :�E7 ����
)Herzog et al., 2005; Lee et al., 2004; Fernandes 

& Price, 1988; McCoy, 1990; Kearns, 1992; 

Rahbek, 1995 .(    ]��E#� 	E� :9E��z2 .#<�� N��Rahbek 
)1995 (.�/0 :��3 �G��� �	8 C`H� .8 �D�  �1�)2�� � :�  
  

<C" 3.  �
 <S�F �
�*! ?�
��  Q��,*�- ) *+  	�+1 �2 3
)BSD ( ���� Y?G �
 ,�/-�
 ��
�� ��)EL .(,*�- ) *+ 3
 )?�
�  3
)4*= � 3
   ��

�
� 	��  ,�/-�
 .
 \�G
�� �
�*!  Q�4�����  ?9��( 	*�G�+� �
 <S�F>��� �G
 61" ]�G�- �� .  

BSD = 0.387768 + 0.0006657 EI (m) - 0.0000003 EI (m)**2 
S= 0.141593    R-Sq=27.7%    R-Sq(adj)=26.8% 
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 I�1>5 . �
 <S�F ^��$ �U�-�  ?9��( 	*�G�+� W ���
�>���  ��)a 4 ( _�K�- `��a �?�
��  6
�!5 	*�G�+�4����� ?�
�� 

 	*�G�+�)b4 ( 3
��?�
��  Q��,*�- ) *+  	�+1 �2 3
)BSD ( Y?G �
 ,�/-�
 � ����)EL(  

a 5 .�U�-�  ?9��( 	*�G�+� W ���
�>��� ��  

 U��� ��� ��� �/��S ��/�)Sig(  F (���	� N�A����  (���	� 1/ ��  U��� :���S  	��^2 ����� 

001/0  59/30  61/0  22/1  2 �/�D	0�  

    02/0  20/3  160  =��#!�  

      43/4  162  T8  
  

B5 . _�K�- `��a
�?��  6
�!5 	*�G�+�4����� ?�
�� 	*�G�+�  

B����� �/�D	0�  ����� =��#!�  Adjusted R2  t�g
2 L�	u)R2(  

2BSR 0.39 + 0.0006657EL -0.0000003EL=    14/0  8/26  7/27 
       

�S .�/0    C/E� �� :���E�� .E8     EG4 �9E�9P#�� ��ED��!
      �/E4 ��9EP� N�	#E
�� .E� .E���� (�H�)2�� �� � ����

�  9ED� .       ]��E#� w`4	E� .E��#� NE�� �	EA�� :/ED ��
 OEEEEE�P�2 �� TEEEEE*�JSergio �Pedrini )2007 ( ��

.#!� =/8   ��E
� .8 �D� ��B�#�� �/
8 �� �[�� �BS :�7
.�/0 :��3 N�� ��� � 1�)2�� � :�    �/EU� ED/5�� �EG��

 �/EE4 ��9EEP� N�	#EE
�� .EE� N���EE@ (�EEH�)2�� �� � ����
� 9D�.  

 .E�/0 :��3 67�8      TE��/H .E� N���E@ 1�E)2�� �� :�
A#)!S �/U� .� U�� :�9�#�    �ED/2 =9E!����� :�7

EE� =��� ��EE�� ��EE���  �/EE!)Jai, 1977 .(EEH�)2�� (�
N���@   �ED�j�� J�/� .� ���� ��	�4 TA�U �� �D�

   ��E��� w	EZ2 � TE4� ��/�  	#E
��    �� � .E#<	0 ��	E[
  .E� U �S �� .8 �D� ����/4	� :	# 8 ����� � 6���S

�  ���#4�� �G[ .� ��/2=��U  :��D   �E<� ��9�#� :�7
 :�79�S � ������N�!��     �/E�J �N�A�ED � s�D (jS

9J� � ��5! ���	A!�	0�	8 =��!� �7�	D��0 �� . 6��;<�
 (�H�)2�� �� 2�u���2 N��vN���@     E4	� :�	E� �ED�

.�/0       	E�Q� V�E�J � :�;E�� �#B�E�4 :�E7  sE�D
 w�EE_)�v)Phylloscopus collybita ( �mEEA�  	EE�0

 .��ED   R	ED)Ficedula parva ( TE �2  	�?E@��  �ED�  �
��U L�D. � 	2j�� (�H�)2�� .� ��U �/!.  

N�EEE�_ 7�  .EEE�EEE�PH �9 EEE4	���	AEEE
7�F@ �
.� .�/0 ��9�2 �9�D�	I8�9J    (�EH�)2�� �� ���/��EU :�7

     (�EH�)2�� NE�� �� 9E�B/2 �E����[ 6��;<� �� !�� .����
�D� . ;#�D/#< 6��;<�.�  T�B� �U�� �� LD��� (��	J

 ��7��0 m)�2 (9! 67�8 � ��� b/�.�  :��	D T�B�
 L�D 	ZH.�     NE�� �� 7�E�0 (�9E�B/2 �9�D�	I8�9J

  H�EE)2�� =��9EE��EE�  �/EE! � EE@ �� �S �(�	EE
J
=	K� ����7 � � =	K�  :�E7     �/E�J .EPG�� �� :�9E�#�

 �<�� 9�7�/4)Janzen, 1973; Janzen et al., 1976 .(  
	A�� :/D ��� 67�F@ :�7 =��� ��
� �9�#�   .E8 9��
.�/0 1/�2 � ��3  ��3 	� ��?0	l� � qK� ���H 7��0 :�7

  .E�/0 1/E�2 �   :�E7   �ED� :�/��EU)Rahbek, 1995; 

Daize et al., 2006 .( 1�EE)2��1500  TEEA�U �� 	EE#�
   E� EK#�� NE2 ��#
7 b�� .� ��	�4    � �E�3 �� � �/E!

 .E�/0 1/�2    7�E�0 :�E7  :	�A E
v ����/E4	�  �ED� .
N��_ 7�    .��E
8 C/E� .E�J�� N��1   .E���� ��E��   :�E7

 �ED� �	�B� �/�U � B� !�  .E�  :/E��    �� :���E�� .E8
/0.� .���� t#g� 7��0 :�7  N�� �� �	�B� �/�U :�7

� =9�� ;�� .�J��  9�/!)   EZg! (�	8�?E� ���E #H� .(
.EE�/0 1/EE�2   N�EE�_ 7 � ��?EE3 ���EE�� 7�EE�0 :�EE7

 =�A#E����	4    :�9E�#� :�E7 ��    � (�	E
J 1�/E�� :�	E�
.�/0 =	K� :�/��U :�7 � � ���   E� q7�	E< =	K� S � ���

 	�� N��� �� ��/2  �� 5��j�T  .E�/0 :��3 6��;<�   :�
 P�2 (�H�)2�� N�� �� ��09�	@�	8.  

N��_ 7�       �� ��9<�5E! E57S ���E� ��ED �/EU�
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n0��D� B/ �� Buteo buteo Buzzard  

3�� :�8/2 
Turdus philomelos 

Song Thrush  

�A�U 	2/�8 Columba palumbus Wood pigeon 

 :�/D Y/8���)3��( Dendrocopos syriacus Syrian Woodpecker  

��5�B� Troglodytes troglodytes Wren 

.��D R	D  Erithacus rubecula Robin  

;�D Y/8��� Picus viridis 
Green Woodpecker 

=��D Y/8��� Dryocopus maritus Black Woodpecker 

=��D :�8/2 Turdos merola 
Blackbird 

w�_)�v s�D Phylloscopus collybita 
Chiffchaff 

R	D .��D 	�0 mA� Ficedula parva 
Red-breastes Flycather 

 s��� R	vm@ 9�)D 	D Parus ater 
Coal Tit 

|�;� s��� R	v P. major Great Tit  

�A�U �8	 8 Sitta europaeas Nuthatch 

�A�U =	KD Fringilla coelebs Chaffinch 

=��D 	D s�D Sylvia atricapilla Blackcap 

}�U U Garrulus glandarius Jay 

R	7�! :	@  Buteo buteo 
Eurasian Golden Oriol 

T���  
Luscinia luscinia 

Nightingale  

/8/8  Columba palumbus Cuckoo  
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