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�������� 	
�� ����� ���� � ����� ������� �� � �

����!��� �"#!�  .$%�� &����
�� ��� '�(����� � 	��% 

)��$* +������!��� ���� ,-� � /,0) �"� 1 2��3� 

4��45���� �1 67 8 ��"�� �� ��� �9�"�� �� :� �4

$����"��;�% �
�� ��� &� �� ��<=��� �>?1 �� '��% � #

��@� 1 ���� �"1�� /� 1 ������ �#��� A���� �BC�� D .

 ���!��� E��4�* ����� F��@ G�% / ��� �1�1 �� '����

H ���� �"�� ��� :���=��*� �  ,���� ��17) Ardakani, 

2005 .(�9�"���� �� F��@ G�% ��*1 :� �"� 	���� 


K�>�1� �1� �� ��� F�� 1 �L���% A �"M% 1 � #��� 


K�>���= � �";�% � ��� ���<= (Ostorm, 2005) .� E

!�����7 '������ �� � ���= �� ��� '�N� ��3�!� ��@ �

� 6�O�7 �� �5 �=� P�����*�% �� :� �������� '��B�� 

�� ���� �� ���= �� Q�
%�� �� ��-�� �"�� ��! ��� ��@ �

M������ �� ���� 1 �� :� /6�O�7 ����N�� ��
� G�% '��B% 

A�� #!� A� )Daneshvar et al., 2006 .( ��

'� A����=�LR ��>�� A �" ��� &� :�)� H�� 1 
��� /

��1��)� ��S��� �"��()� ��@ ��� � F���)�) Tabari et 

al., 1998; Mohammadnejad Kiasari & 
Rahmani, 2001(�! �� 1 ��� � �4���� ��S��� �"� 

�!� ��@ �)P�� ( F"���� ���) Mousavi et al., 

2003 .(�9�"��%H�� ��K :�� :� A�= '���S� �"� P�� 


�� ��� &� ������� � 4��
�"�L�� ��()� 1 #!� � F


�� ��� &��4��� �5 �� 1 #3��  G�% '���S��� �" 

� ���� ,O� (� "� )Sagheb-Talebi et al., 2002 .(

�!��� ��"<@ &��� �1� �� ��)����T P�� ���= � 

(Fagus sylvatica L.)��� �� � &�P�� �"��LR A ��  1

P�� �"�� �� UV�� ,�) A��W� (�;�% �&��L�� ��()� � F

1� �� ������ F�� 1 �L� ��S��� �"��! � ��@ �)P�� (

 #!� A���(Mosandl, 1984; Sagheb-Talebi, 

1996) �! �� 1��� �B-% X�M�� �4�B� �� ,4�* �"� 

�% D!��� /��N� �������� :�1� 8�N� ��S��� �"��! � �

Y�� P�� ��@ (Fagus orientalis L.) ZC! �� ��[ 

\�� ]>% �7 �� ���� :)Mousavi et al., 2003 .(  

 ��\��� 8��1��� �� ��*�� 2��3� E� F��@ G�% �

�4�* '�������LR ��>�� �� A �"� 1 �������� ^�L� '�(� 

 ��B���� ���� Q�
%�� ���� ZC! �� ��)�(Silbernagel 

& Moeur, 2001)� �� �� � �S�7 '�
�� ��� &�� �� 

�S� :��% ,��� �"���\��� �% E;��� �� ��<=�� _��% '�(

�����= F��@ �"��#!�  .�!��� ��" �� A� X�M�� 

��= ����� _��% '�(�� �!��� �� Q�
%��� �" �� �L�� �

A�` �"��= _��% �` #!� A��� '�N� ��\���" �� �� D�%�% �� 

,4�* �BC�� ��  �� A� ���`A�S� ���= �� L��� G��� 

)(Pinus roxburghii��� �>�
K ,4�* / Q(Quercus 

cortrichophora)�"��(L�� 1 ��1� �BC�� � �� 1� 

#!� ����� F��()� (Sah & Saxena, 1990) .�!��� 

 X�M��A� ZC! �� ,4�* ���� �"
K ,4�* 1 �>� ���� 

��= _��% /��N�� ��
K U�� :S@ ,4�* ���� �%H�� �>� �� 

 ���� �� #
��,4�* �������! � U�� (Picea abies) 

 #!� A��� '�N�)Ghelichnia, 2003 .(�!��� ���� �� 

= F��@�"��� a�! 6��* �� �W� (� _��% �� ��� '7 

��=� �� �BC�� �� ,4�* ���� �� A� A�S� ���= ���= �� 

 U�� :S@)b�% (�� �BC�� �� ��N,4�* ���� ���= �� A� 

���!� U�� )@�7 �� ( #!�(Person et al., 1989) . ��

��: ��R �!��� E�� � cK��� �� �4,4�* ���� '1� 

������1�@ &�� :S@ ���= ���� �� ��� '�N� ��N� ���� 

\� �� ��)� U����()� ,���1��) F�
�� ��� &� F"�� /� 1 

"�
����H U�
 �"�(M% � �� #
�� AN� ������� � �� �4

��=� �"����! �T U�� ���� ��= F��@ _��% /�"�� 

�����#!� ����� �� ) Mohammadnejad Kiasari 

et al., 2007 .(  

��!�� ���>% �� :,��� �"� �� �� #�
�� ��� &� '�(� /

"� ,)defg(��� ���3� � 1 #��! �� #
�� ��� :

A�S� ���="�� �N5 (�\ �� ����� X�h�  .�S\�! ��� >� 

P1� �"� A�S� ���=��1� ������ 1 � �N5 (�\ �� (SM� :

"�������N��� 8!�% � '�!��7 ����) deigjdekd (

 ��
S��#)� . '��� #�<= ��A�S� ���= &�
!�-� �� ������ �� 

 8!�%'��4N"1l@� ��4���% ���� � :)demf(� /� n

)deme(� /��o!� 1 ���� ()deeg(  � ��)�= ��� ��

www.SID.ir



Arc
hi

ve
 o

f S
ID

������� � �	
� ����  ���� ������ ���
� ������� ���� !�"#$ ���%& �' ��(� �'$)* �+,- .� �#'  �/0#             #$ 

 

(Roxburch & Kelly, 1995)� A�1��� 1 � (A�S� ���= 

�"�� ����* ��()� �� �7��� F��� � ::���1� �" ����� 

 ����(Smolander & Stenberg, 2000).  �� �*�% ��

�"����\��� FB� 1 #���� �� ��� E� �"�
K 	���� �>�/ 

F"1l@ :�� !��� �������� pO� P1� #h� � �� 

A�S� ���=��1� �� �"�� �N5 :��B� �� � X�!�� P1� �� ��

#����@ '����� F��@ G�% ��17�� .�9�"�$% :�� &��

�0)�
�� ��� &� � �" �� ���� �� E� �"� ,4�* ���� 

)���! 1 U�� :S@�U��  (
K ,4�* 1�>��@ cK��� �� :

'������ Y�� ���N% � � Z4��45 1�$% Q�
%�� �� &��

�0)�
�� ��� &� � �� �����$�� �� ��"���"� �� � #

��� �� '������ �"� A� ���� � '��.    

  

 	 
���	� ��  

,4�* �"���� h�� 6��* �� Vq�����! '��!�S� � �� 1 

)��$* ��K���� ][ 1 �*�� rsh� �h�� �B� +�� 1 

)��$*���� tu 1 �*�� [vh� �\��� �B�#!� A� 	h�1  .

:�4���� �BC�� _�L%�� �!��� ���� �� ����� r]w �� ��� 

�� ZC!�#!� � . �R��� :�� ��,4�* �"�1�M� �` �� 

q����� 1 �!�� /�!1� ��"��!1� ��1�3� #\�R ����� ���h V

� 1 ��)������� �� 1���)�= ��3�  . '����!,4�* �" 	%��� 1 

 ��! �� ��N�rtuu 	Ch �� #
�� ���� X�M�� 1 A��O� &�

,4�* ����� �� ���O" �S"� ZC!�� �?��� :� A���� X�h� 

 �� #!��S� :��%��= � �"�  ����A�S� ������  ��� ,���

�O!�% /#�@ /1���� ��hV���� 1 � :�� ���) Anon., 

1996( . �BC���!��� �������� �x�!  �"����� �O"7 � 

���� 1�O"7 x�! �!�� �� A���" � 1 #!� �S� :��% 

��=� �"����� � ZC! �� ,4�* �"�
K �>� ,��� �BC�� 

 ��)� /���7)#�@(M�� 1 ���� /�O!�% /1��� ��� /��� 1 

�S� :��%��= � �"�9���� � ���� =�� ,��\1 /,� /E

�4�* �5�\7 /EN�%� 1 �S� :��%= �L�� '�"��� � ,��� (

�4�* �NL������= /p��! _���� /��9��@ /�h /��� ��(= 1 Y�

#!� . ��A�S� ���=�? �� 1 A��
�7 X1� ����) �� � Die/me 

�� �BC�� :�h� �B
K ����� ��>� 6�K��  1���@ �� �B
K 

����? �� :%���1� �ON� D�zg/fk�h� �� �� �� ��

�* 6�K���� �= � ��)Anon., 1996( .   

� �� �B-% :� c ��T7 �� ��A�S� ���= /����= ,4�* �� 

 �� #
��F��(= �" ��` #�>?1 {�>� �` ���q" |� � E

���q�4�* �� �"�" � A��� �>�
K ,4�* ���� 1 �\�! AM

 X�h� #!��K�-� '7 ����R '����� 1 � �"� � _�L%�� �� (

����� !�x�� �� �7�(��  .?�% �� X�H� �� #!� Z

,4�* ���� �"� A� ������ ���1�@ &��<o� &��� � ��)�

#!� . �� >� ��R�� ��A�S� ���=! P1� �� �%����� E

)��0%� �� #
�� F��(= rw &V@  #>!1 ��d}} ��� 

 	���)d} �� d}���  ( �" ���� �� E���� :� �" X�h� � .

>h��� #:���3�&V@ )��0% &��� �� � 1 � ~3N� 

K�-� ,O� �� �*�% ��� �"� ����O" E� F��(= � /A

� �� �O
� ��>���% :� �� ����� �"���[w �� rw>% ��� �� :

� .  

  >% ����� �� ��      
��� ���� &�� :�        &V�@ ��" (���� �� /

   ����� pO� �� #
���   �� ,0)  �"�    �� X�h� 2��3�  . ��

 ����� pO��  ��1� �� �  :Canon ��  AE1     (��\ �� (SM�

"�� �N5� (Fish eye)   ������ �����) ��� v� � ���   1 ����

)�! ���L! 1 A��!��R �� � # ISOd}} A�S� ���=  �� .

�� %�% :�  ��1� �� D�   1� ��� :�   �@ ��!  ��      &V�@ (���� �� �

      '��!7 #�! �� 1 D0�) H����  A��LR  (  1� ���N���    1 �� 

 ����� pO��   ��1� /#)�= &��� �    "�� �N5 (�\ �� :�  X��%

��)� H�� �    
�= ����" �� A�LR �       #��! �% c)� #�! �� 

����� #������� c��)� ���4���� ��� ),O���d .( �� _����M� ��

  '�����%dzm�    ��S� �% dzmi          ,0�) ���S5 &�� ��K �� 1 

���� f}}   ����� pO� ���� �    ZC! �� �}     �������� &V�@ 

� .�9�"�    1 &V@ �" �� :���@��  ���*� �� X��!�� P1� � 

 �" ��K� �* ���4�          A�4� �� 1 &V@ (��� �� :�)�= ���h �� /

        1 '����� F��@ G�% #�! �� '��� ��17���    ��! ���� � �

        ZC! �� U�� 1 ���� �� ,��Rd}         /&V�@ ��" (���� �� �7 

           X��h� F���@ G��% ��� ��17�� �� #
�� ��     #�h� ��� 

  � &�B
K ��17���    �� ����� (�     �� ���� � �O�    #�!� A���� �4 .

�9�"�  :�����   �� ��03N �"�  �"� �� �      ,���� A���% �� #

� �*�� /_�L%�� /���!����� �Ch�L�� �*�� /��% ��L��% � /G� 
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 � ���� �� ��	�
������ ���� ����� )���� �� 

��� (����� ���� �� . ��! �"#� $��� ���% �& '�* +",

-�� /012�(Dot grid) �� �& �3��& ��0� �45 6 ���% 

#7 �0 ��� � �8��6 ��� �* �9� �� �:�, �& ����� 

 $5 ;�<� �� � =���� �&0 �3 �� �%� �&���	>3� �� '

�? =�� �� �&�?�&�@� � ��63��& �>�A� ��* B�@� 

A�?�8�   

.(Anderson, 1964a; Sagheb-Talebi, 1995; 
Sagheb-Talebi, 1996)   

  �!�? ���5�& �%� �7������#7 �0 ��� 6 �� �:�C 

����& +",�&��� �& �*�� �D- �6�D- ���5�& =�� � 6 

$0��5 �& E�0� F��T-test  B�@� �� .3��&6G� �� ���

H186� #7 �0 ��6� �� ��*���� �� B�@� IH>2� 

G���H18 ���6 �* ?G>� �� J��*���� 6� � �	6 

����� ����:�, �� ��� � ��*3��& ��0� 6 � �& K

��4& ����K@� �� ?��� �? +�? �8�L JANOVA) (

A� ��0:? �8�)Jahanbakhsh, 2003 .(MN�*� �& �

�3�M� �0OM�6?�0�- 6G� P�#��� ��H18 ���6��  �0 �

#76 �& �12D� �*� ����� ���� � �?K@� =�� �� '��� 

	Q0� ��H9�� �*H:� �6 (PCA) ��4& ���� ��> � � $5 �@

�� �&� �� ���� E?�� 6H:� ��*�09� )Anon., 1998; 

Kinnear & Gary, 2005(.  

  

  
$�>7&��  ��4&  

   
���?K  $�>7��  
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 �+ 
�  *�,���� *�& '��� �+ 
� � �
�� ��0� 1��2� ��$ !� �3�4 5��
 5#� 
� 67 ���+  ��$ !� �3�4 ��9 
� 67 ���+

�� :��� 1��2� �	�� ����� ���) �
��� ��0� 
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)Anon., 1998 .( ;�� �HC�����& 6H��, �?K@� B�@� 

?�c ���<� ��0� ��*��G>� ��& 6�>7#�* w����� ���� 

�3� .Q� �&�@�> �"5 �� ?� $0��5 �6� �7?�& P�#��� �� 

 �*��G>� ��&���,  P�#��� ���G>� �N�M- �?�� ��@?� �� �*

 �& 64\0� �&�%$���?� ���& �>��� 6� �7?�& �� �� $5 

�0� F��� �#3�9� . �� 6�>7#�* +?���� ��?� 6?03 ��

 �O0#�6�x?�   �& �
 6?�*��G>� $0N�* �>3�0�� ��*

 �? � ���� �� 6?d�& ���7& 6�>7#�* ��?�g?���� �� �

 �
 �*��G>��& y�%� �0L �� ��?� ��*��G>� 6�� v&�� 

 �*��G>� �?� �� 6u<& �3� B�d '�M��& �O ��0� �,0�@�

�0� ^AC . �� 63��& ��0� ��*��G>� �& P�#��� ��

6p�@5  ��& �
������� �\�� �	6 � �M� ������ �\�� 

��	6 '���� �0\� 6��!>7� P�#��� $�>��� F�� �?�� �& 

��!�?��% �:�M, ������ ?�>7#�* +6 Anti-image � 

MN�*� R�3 �6M<� �������� ?�>7#�* +6G>� �� � � ��?

��� �& ��?� �12D�  '�*������� �\�� �	6 ^AC �M� 

�� .��!�?��% ������ ?7#�* +�>6 Anti-image '

�0� �%� ����� ������� �&  MSA <� � �3�� ��

KMO $��* v%�� �� �� MSA �� 6� ���& �& �Qd� 

���?K@� �?H��, �6����  .p�@5 ��6 ��  $�K��KMO �� +� 
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G>� F���� �������� �\�� �	6-� �M� � �3� K) �� �>��

[/X(�& �AQ ' �?�� c0�� Rd�&�K8� �0OM� �& � ? �& '����5 E

����G>� ^AC �& �#7 w��*�� ������� �\�� �	6 F�� 

 �������� �\�� �	6 B��%� ���� �� �� . ^AC �����

G>���*���<& ��K8� �& �@M� ? ����5 �\0� �&�% EKMO 

�D�* �& � �Q� ��H9� ��G>� ]M� � ���, �� �& �� ����� �

?�8�) Kinnear & Gary, 2005; Anon., 1995; 

Jahanbakhsh, 2003(.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

   

  

  

  

  

  

  

  

��  H9� a0�@�� ��!� �?   �x?� �(Eigenvalue)    �4S3 �
 

 �� zSS? �SS*�SS��,   $�SS�& �SS
 +�SS?��� �SS& �#7SS �� �SS*  

6�    � �M?��$�K��      z? �� �>D�& $5 6�  ���&      �S� ��� $�DS 

      B�� � ;�� ���, ��f{/|f      ���� �� �*��G>� +�?��� �:�� 

 �3� ��� . � �@�>   w?��c +?������,  �*      �S
 $���� �� +� 

   �"� ��f    6� $�D '�3� ���5      ��*��G>� �
 �*������� 

 3�&��& ��%�   � �M������   a�	���    ��Sc �S&?    0S% �S#}� w�  �

G>��  �������            ��Sc �S& ��S� R�S3 �� $�S>��� ����� ? w

	M�6 0% �            � ;�� �S��, �S& �#7 6��K& yH�� �?��!� ' S? �

:01SS� �0SS9��SS�� ��6SS>���  �SS3� �>SS��� $�)ZZ/[f 

�:�� (      ��G>� ��?� 6?03 �� �������    #7S �0 ��� 6   �S& 

�c?  0% �#}� w�  G>� � �  �������       �Sc �S& ES�0� F�� ? w

	M�6 0% �            � B�� �S��, �S& �#7 6��K& yH�� �?��!� ' S? �

  �09�6�x?�  ��*     ���� �� ��0� )[Z/f|  �S:��  .(   �SHC�� ��

   � �<& �?�� �&   �S� �?��!� �  �S��,   �S* � �     �S�<%0� 'B�� � ;�

      H:� ��*�09� �& �#7 IH>2� ��*����� 6�g�6  �S� ? E

 �� ����)�"�{ .(  
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$�K�� �� �  ��*              �� �S
 �S3� $5 ��SMM
 $�S�& ;�� �S��, 

    #L ��M\ �:�, �& P�#����<6         ��0S� �1S8 ��4- ;0L �� � 

3��&6   Q� �S& ' S�       �KS8� � ����S� E*�S� �?      a�S	��� � �S�% E

  $�>���);��\[( G>� '� �S*��  �S�����    S3�&��& �S�% �  � �M

b�SS� �� �SS��� a�SS	�����*� � �SS�d�SS& �6? �SS3� ����0SS��& 

)�c?    �� �>��K& wW (  03 �� �6? � ?        �S:�, �S& P�S#��� �� ��

��M\  ���� &�� �           Q� �S& '�1S8 ��S4- ��� ;0L �� � � S� �

�K8�?   ����� E)   ;��S\{( G>� ' S�  � ����S��     �S��� ����S� 

�*�� d�& �6?   ���� )�c? 	M� w6     �� �>"-0S� W .( SMN�*� �

3��&6     � $�D B�� ���, ���� 6      S:�, �� �S� �*� �   ��S* 

��M\  ����      '$�>7�� �18 �� P0H& ��M\   ���S�    �� �"S30� 

     � $�>7S�� �18 �S�M\   ���S�     �� ��S8�  �1S8   ��S*  �S� �?  � K

  Q� �& $�>7���      �KS8� � h�S& $�K� �?      #7S �0S ��S� E6 

);��\{( G>� '�  �������   #7 �0 ��� 6  b�� �� �  �*� � �� �

d�&6?    �3� ����0��& )�c?     �� �S>��K& wW (      �S& P�S#��� �� �

  #L ��M\ �:�,�<6  �    G>� '$�>7&�� �18 �� K S��  ����S�� 

b�SS� ESS�0� F�SS���*� � �SS�d�SS& �6? ���� )�SSc?SS	M� w6 

 �� �>"-0�W.(  
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���� ���� 	
�     ��� ��� ��   ���� ���� 	
�      ����� ��� �� ���� ���� 	
�� ��� �� 	�    ����� ���� 	
����� ��� �� �  

���! ���� "��� 	      ���  �� #$��! ���� "��� 	      ����� �� #%��! ���� "��� 	� �� #	�     �&��! ���� "��� 	����� �� #  

'��! ���� "      ���  �� ()*� �+��! ���� "      ����� �� ()*� ����! ���� "� �� ()*� 	�    �����! ���� "���� �� ()*� �  

����! ���� "     ���  �� ,-�, ����! ���� "    ����� �� ,-�,  ����! ���� "� �� ,-�, 	�  �    �$��! ���� "����� �� ,-�,   
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���� ����� 	 
��  

��SS� �0SS\�?SS:�, �� a0SSM>� e� ��SS*SSH�M\ 6 ���SS� 

Q�7�*�6' �5 ��>26       w\0� $�0& �&0"�5 �M- �  6S�   �0S� 

     #7S �0 ��� �#3�9� ��6    �S&  �S?��  ���5�S&     F�S� �S:�� 

  ���5�& �4M� 'E�0��  � �� �     #7S �0S ��� $�K6  S<%�� 6  �� 

 :�, R�3�  ��*  ���& IH>2�  .MN�*� � � S�     �0S ��S� $�K

#76   ��  �?�� �&  �D- ���5�& 6      <� ES�0� F�S� �:��  �S� �

6�  �0� ��\ �    �"5 ��  ?�� �&�    ��8 �* ��?�   �* ^�>�� �� 6? 

  � �� ���  � ���5�& $�K? � ��@6 ��? ~� '�? � �����   #7S �0 �6 

         � � �3� �O ��0� ���  R�3 �� ��?  Q�C �� �6   �� �3� 

��   #7 �0 ��� $�K6    �& �� �?�� +",   ����S&�    S&��� �S& � �

�����   *�� �D- KMQ 6  � B�@� 6 A� ?       �S%� �� �"5 �� ��\ ��

��d�SS&�����0SS��& � ^�SS<� '�SS3� SS����#7SS �0SS �6 �� 

�!�  ��        S&��� �S� ��0& ��� R�3 �� �       ��S� vS%�� $5 �� �

   � �� � �3�?  > �� ��   &��� �� �:�C �@�  *�� �D- �6  �#7 

      ��� �& y#�M� _�M���� ���5�& =�� �&? <%�� e6   �� ���C 

  �3� ��� R�3 .6D*�x�   �� �	C�  ��* #L � S<6   $�>7S���

�*�       �� ��� $�D �0D� ;��� �����    #7S �0 ��� �6  �� 

�M�D�& m/on       �� ��	C K��� �� �:�� �M��
 �/m    �� �S:�� 

$0�����    � � ��S	C  S?      ���S� ��0S� $�S>��� �� G>� S�   �S3� �

)Sagheb Talebi et al., 2001 (� �?�� a0c0� ��?�� 

  �&�0# ?>��0M"6 � �   #7 �0 ��� $�K6  � �� ?   E�0� F�� �

 �3� $�>��� .MN�*�  � E*�x� �?�    S9Q �S&   �S*���5�& r�� 

���5�  � ���& K�   �%� ��4&  ����   S&��� �� �       �DS- KSMQ �S& �

*��6   �� �          �S3� ��0� ��#b� E�0� F�� ���5�& �& �#7 K

) �* ;��\� m�� (  � �� ��?  ����&     ����S& +S", =�� '�  �S& 

&���� ���� ��     *�S� �DS- KMQ 6   �  S?  � ��S4&   ��S��    eS&��� �� 

3����06 & �       #7 �0 ��� � E�0� F�� �:�� �6  �:�C 

  ����& +", ���)   ;��\n(   � �& �#7 '�  �0���5�&  �DS- 6 

��:0� E�0� F�� $�K� �6� �0� .  

G� �� H18 ���6   #7 �0 ��� 6  � �� ?    ��M\ E�0� F�� �

�M��* �u8 �   ���5 �  � � �7? G� � S��     � ���SC �S� ��� S?��� 

 � v&��� �� $�K?  k0Q0M8 � E�     S:�, R�3 �� $�>��� �   ��S* 

 3��& ��0�6 �3�  .  B�@�?J 63��&     �K8� �& �� ��� $�D ? E

     ;0L �� h�& R�3�18  ��*    � '$�>7&�� � ��4& �   ��S� $�K

#7SSS �0SSS6� �� SSS? E*�SSS� ESSS�0� F�SSS� �6SSS� �SSS&�?  

(Rademacher, 1950)<� '��3��� ��&�� ��06 ��   �S&

�SS?����5 vSS�\ � ��SS,�L� min �� ��SS� �SS�M\ ��SS* 

 03 $�>7���?  A� B�@� +? �� '�8��?   S& �� �0� �� �5�S& � ��

      #7 �0 ��� �& E�0� F�� �\��6 �&�� �  ��   �0\� _0"<� 

 ����(Sagheb-Talebi, 1996) .SS3��� eSS&����06 �� 

�*?  :�, �� J�  ��*  3��& ��0� 6   ��  E*�x� �?�   S� ~� K S? �

  3��� ��&�� �0\��06    S& _0S"<� �       ES�0� F�S� �S:�� �

0��  ��*    � �& h�& �4� �     #7S �0S ��� $�K6  � ��  S?   F�S� �

   �3� E�0�)��\  ;n .(MN�*�  ��M��*  �S> ?    �� �S:�C ]

 63��& �?�)    ;��S\i(  !9� �� '� S!6 � ?     �S*��8 �0S\� �S�� 

  ��� � ����?   �� J��M\  ��*       �DS� ��S�� � P0SH& ?   ��S� R

  H"� �& �3�6             �SHC�� ���S� �S� �S��� ��8 �HC�� �� �� 

  $�K�h�&  �*   �>7�� q�0� � 6       #7S �0S ��S� '�3� 6  �� 

�?   �K8� E�0� F�� �?  E?    �� �� � �S>8�    ��� ��S8 �SHC S?   �S� J

   �� ���� �& P0&��?      S0� $�� ��� h�& � E�   ��S*  S>��� 6 

� '�3��#7 �0 ��� $�K6 E*�� 6� �&�? (Salisbury, 

1916) .  c0� �& B�d�   �3� R  �S?� �
  S3��& 6     6&�S?��� �S&

G���  #7 �0 ���6    �*��8 � �3� �>����� �   ��� � ����  S? J

 ��$5��SSS\ '��SSS*��8 �� ���� � �SSS��� SSS?�� �SSS:�C J 

����� ����  !>7S� �0S � S��0� ��  �S3� �(Anderson, 

1964a ; Anderson, 1964b)   S3��& �S>#Q� �S� 6�  S? �

 �� F��� 'a0c0�^�* 63��& �?� ��* 6� ���& .  

 <� �& P�#��� ����� ���*� $�K� ��12D� �*�b�� � ��A��

G� ����#7 �0 ��� ���6� ��*����K@� �� IH>2� ? �

H9���	Q~� �� ��*H:� 6 &��4 ������  .<%0���"� �6 

G>��3��& ��0� ��*����� � �*�6 � ;�� ��*�09� �& �#7 

 6H:� ��*����& ��H9� �� B��)�* �"�� f� { (� $�D6 

 �& �� �*�`K\ �:�, ��M\ �����03 �0� �& ��� 6 h�& 

&��� �� '���?�H� '���0� �� ��Q� �& �*���� � h�& $�K� �

�K8�?#7 �0 ��� E6 �� �18 ��*�� �? �& $�>7�� � K

d�& ��36?�\ ;�� �09� �>8�� � ��H"� �& 6 �#7 �� 

���� B�� �09� �&���c ?#6� �#}� 6 �M��& )�* �"�� f 

�{(c0� �& B�d '�:�, �3� R� ��* ��M\ ���� P0H& � ��8� 

Q� �&��K8� �? $�>��� ����� �\0� �&�% E) ;��\[ ( ��
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�\ B�� �09� �- ��3� �>8�� :�, �� ��* ��M\ 

#L�<6 � ��M\ ����Q� �& �"30� � � ����� E*�� �

�K8�? E�12D� �*� ������3�&��& ��% � � �M������ 

�\ B�� �09� �3�� ��3 �� '$�>��� a�	��������  . ��

�18 ��* $�>7&�� � ��4& ��� �& �\0� �& K? Eh�& �* � 

H� 'E�0� F�� $�� �0#��� ���*������ h�& �4�  ��3 

���?>8�� ���% ;�� �09� �� ��H"� �& 6 �09� �& �#7 �� 

���� B�����c ?#6	M� 6� 6 � � �M��&? �H�7� �����& 

�*��#7 �6G>� ��� ���� ;0L �� E�0� F�� �?�3� E .

MN�*� ��M��* �18 ��*�� �? ���� ;0L �� '$�>7�� � K

��? E� �:�, K��M\ ����Q� �& P0H& � ��8� ��K8� �? E

 �����)������� ��  (�\ ;�� �09� �3�� ��3 ��� 

:�, � �>���� ��*#L ��M\ �<6 � ��M\ ���� �� �"30� 

�\ ;�� �09� �3�� ��3�� 6 ��� ��� ?� a0c0� �����& 

�*��#7 �6G>� ��*�� �� $�>��� a�	��� � ��% 

:�,� ��* ��� ��? �3� )�"�{ .( �:�,��M\ ���� 

&���Q� �& ���* ��3 �DB�@� � $�0& K#$��� H�, � ��

�����6 �& �M�D�& R�3 �C�� �� ����� );��\{( ;0L �� '

"-0� E2& �4M� �18 ��4-6�u8 �� � �� �� �09� �� 

�� E2& � ;�� �09� �- ��3�?M6 �0� �& B�� �09� 

�*�09� �& �#7 �� �"� �& �3� ���� /�1>��� � ;�� 

���� B�����c ?#6	M� 6 �3� ) �"�{ .(  

 �*� �0\��#7 �6G>� �:�, �� ���� ����� �� ��* 
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 Abstract 

The objective of this study was to evaluate relative light intensity within 18 years old plantations of 
Alder (Alnus subcordata C. A. Mey.), Oak (Quercus castaneifolia C. A. Mey.), Maple (Acer velutinum 
Bioss.), Cypress (Cupressus sempervirens var. horozontalis) and an adjacent natural forest in 
Darabkola (Mazandaran, Iran). For this purpose one sample plot, each 1 ha; was selected in every 
plantation as well as in the natural stand. In each treatment, 10 micro-sample plots were selected 
random systematically. To determine seasonal relative light intensity, one hemispherical photograph 
was taken from each micro-sample and a total of 200 photographs from 50 micro-plots in different 
treatments were taken. Also the method for determination of canopy class (percent) has been 
implemented in each plot. In respect to two methods for determination of relative light intensity in 
various treatments, the use of hemispherical photograph was more accurate than determination of 
canopy class (P<0.01). The seasonal differences of relative light intensity in each treatment and also 
the differences of relative light intensity in each season between treatments were statistically 
significant (p=0.05). The analysis of PCA in relationship with the effective parameters in relative light 
intensity in various treatments showed that, in the basis of first axis, when abundance of trees in plots 
have been increased (plantations of Cypress, Oak and Maple) this parameter takes an important role 
and with the diminution of abundance in plots (natural forest and plantation of Alder) the parameters 
of diameter at breast height (dbh) and height of trees get an important role. In relationship with second 
axis, the parameter of crown canopy in natural forest with characteristics of uneven aged, trees mixture 
and stands with consisting of several layer has an important role in summer season and with fall of 
leaves in broad leaves plantations, the parameter of relative light intensity get an important role in 
winter season. Silviculture activities in plantation areas have been caused the parameters of diameter at 
breast height (dbh) and height of trees has an important role instead of abundance of tress also the 
gradual development of crown canopy take an important role in relationship with differences of 
relative light intensity in vegetation period. 
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