
Arc
hive

 of
 S

ID

 ����� ��	
� �� ���	��� ���� ����� ���� ��	 ���!" ����� � 1390��' ��( �  131 

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

)"#�$ �� ���� �%&�� '&�()��� �� (  

    

��+ ,-. ��/ ��*12��3 ��4� 52 �4��  7��8 ��( 53 ����+ ����-: ��
�;� 54  

1*�2 �3- ��	��� ���� � +� '��, ��-./�' �� �0����-
( ��12 ��3�45 67�
  ��8./�'���� 9��
: ���1�� ���	��: 1616  

4 -  ���� 9��
: ���1�� �>�� ��+�2 ���� �3�45 67�
  ?@ ���'� :3664 -319  
mir_mozaffar@yahoo.com 

  

�����  

�/�2 A�
B  �3C�D  E�� �' ?-
( ��F�G� 1�H � ��� >F�G� �ID
  �' �' ��J�' 0�� ��/ 0��  KJ�L� 1LM/ �� ��1�� ���� �' �C��   0�L�

 � �
H�
�N12 ��1O ����I  � ��17 '��  ��J��
8� .� ��� >F�G� ?��� �' ���17 E�� ��	/� ��M
  �7      QL�@1B E�L��' ?L�C' �L7 ��F�G�1�H

�/�2 �/�� R�S�/� �7�.  �N�12��T�N � 0� .�N'�UB V�� �7 0��'17 �� ,-  0��'17 �� , �84� �7 W�B�����100×100     �L/��/ Y�L3DO �L7 1� 7 

2 ��	/� 0�,>N1 .�'�' ?��[B � ��T	B 0�17 KJ�� �� / �3DO 1� �' ��J�' \��S  0���
3  �� �, 0�17 � �4�[  �/�� ' E�7 ]+�J� �'�7 ��

KJ�� E�-/��   0�� , �� �, �� �ID
  �' �' ��t �� �'�G�� .��/KJ�� E�-/��  E�7 �@ '�' ��./ ^�  0�� �L/�2 A�
B KJ�� �!
B ��N���87  0�

2
N�ID
  �' �' ?�� �G��
3  ]+�J� ��F�G� 1�H � ��� >F '��' '�(� 0��' .KJ�� 1�� �     �L�_�� �L
/�  A�L
B 0�L�� ��/�L� �-  1L
�� �

� E����17
1

N �
3  ]+�J� ��B�, W  �' 0��' �' �
����/ �'�B .  

  

��	
� ���
�:  ��+�2?-
( � � ��/�/�2 A�
B ��C� �0.   
  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

132   ����� ��	
� �� ���	��� ���� ����� ���� ��	 ���!" ����� � 1390��' ��( � 

�����  

   �1LL.7 Y�LL�� �LL �'� >LL!( ��LL��� A�LL
B  ?`�LL� 

0'�LLU�O�  ��LL���@� '1LL8��� � 0���LL��� �   01LL � �LL�

 >� 0��1a)22 .(�/�2 A�
B KJ�� E��17�
7  �8� 0�

KJ�� ��  A�
B �!  0��     �7�L���� �' �L@ >L� ��L���

��-���� �  �'�G�� �, �� ��      Y�L4d �L7 �, ��TL�  � '�L�

�[ ' �-��7 �, >��� e'�� .�/�2 A�
B    �L�f  '�L�� 0�

   ' �L7 �L@ >L� E��      ���L�  �LD�[  e��1L� '�L(� ?L�C

�/�2 �  0'�3�  0��   �/�L� 1I�L�  ?[  �' �
/��B )1 .(

 B �/��L5 Y�  �7 �@ �I5�
  �'    Y+J��L  1�dgLB >L[

��� 6O�� ���/� ��/�      �L7 ?L-
( �L�N�� ?8L� 1��hB ���J�

   A�L
B ��L

@ ���!B ��:� ? ��� �� �8� ���
�  ��L���

��N12 1M/ �' �  '�� )9 .(   ?L-
( >�1��L  ���� � A�/

� A�/ W� ��>C�J' �  >� 01.7 0��  0'�L�� 1�dgB �@

 �LLL/�2 A�LLL
B 0�� 1LLL7   � �'�LLLB ���J�LLL �>LLL7�O� �0�

'18���   >L��i2 �L���J ?L-
( �����@� 0�� )15 .(

       Y��L: ��L��� A�L
B ���L7�' 0'�L�� Y�L3C�D  ��
@�B

' �3C�D  �C� ��N12 I  k�LUJ �   0��,'�� A�L
B �L���

�/�2   ��F�LG�1�H � ��� >F�G� l5�
  �' ��J�' 0��

>� m�/� . ��Ln  0�17 )5 (   �L/�2 A�L
B �LI�I[B �'  0�

F�G� �ID
  �' �' �7�" �����2  ��F�LG� 1�H � ��� >

?-
( �� �.S7     KJ�L� 1LM/ �� �� ����4L�� 0�L�   0�L�

   � �'�' ��1LO �L3C�D  '��  A�
B�/     �L@ >L� �L�N12 �L	�

KJ��  A�
B � ��J��
8� ��
H 0���/�2 �'�B �' 0�  0��

 � �LLID
  �LL�-
(    �LLID
  �LL7 �LL���I  �' ��LL� >LLF�G

 0��' �
3  ]+�J� ��F�G�1�H�/��' .�-/���' )4 ( T�/

V��  KJ�L� '��,17 0��      ��L�J�' ��L��� A�L
B 0�L�

    �L8/ 0���L�-
( o1L5 �' �� ��-
(-    '��L  '�� �C�LF

    �L	��/ � '�' ��1LO �L���I  � ��17    E�1L�!7 �L@ >LN12

�' KJ��  �L/ �4�[     KJ�L� ��L3DO pDL �' �
-��

 ��/��_      ?��L3B KJ�L� ��J��L
8� �4L�[  �' � 1
��

 �/ ���)Nee ( >L� .  �L3C�D )3 (   ��'�L7 ��' �LID
  �'

  �' �' ?LL-
( �LL�@ >�3LLa� ���LL7�' ��LL./� 1@ ���LL�

       �L7 �L@ '�' ��L./ ��L./ >LF�G� � ��L� >F�G� �ID
 

 � ��@ >�3a� ��@ ��5  ��L� >F�G� �'�B �' �G�@

   >LL� ��LL./ >LLF�G� �LLID
  �� 1LL�!7.   �LL���� �LL�O �

����8�� )7(   �LUS.  Y�1L��hB �/��    �' �' �L�@ 0�L�

   ��LL
@'�1�J ?LL-
( �' ��LL� >�1��LL  ���LL�2 �LL3 �(

 �L/'�' ��1O �7����� '��  �� 1!��/.     ��L./ �L3C�D  ^��L�/

'�'   ���' �L5 �' ���L���� �3 �( �' �@    �\L��S  0�L�

Y�1��hB ' �
3 �US.  q�[C �7 0��   ?L:�� �r�@ 0��

 V�� �LL3 �( �' �LL@ �C�LL� �' ���LL./-  ���LL�1�  ELL��

�LL
3  Y�1LL��hB '�LL7 ��' .�LL3C�D    0�1LL  � 0�LL" o+LLN

�1(�!  )6( ?-
( �'     TL�/ ��1L�� ���L� �' ?8��� 0��

  � s��TLN� �L7 �@ '�' ��./     '��L3B �� �L��' pDL �� A�LGB�

�/�2  ��)�/�2 0�
H 0� ( ���@�C� ��� �/�2 �/���1N  ��

�  s��TN�      �L/�2 A�L
B E�1�L.�7 �L@ 0��LD7 �7��  �' 0�

 A�GB��100  �B700  1L�       A�L
B E�1L��@ � �L��' pDL ��

�/�2  A�GB�� �� 0�700 �  ���' ��7 �7 1�  '��.  

   ��LL�� 1�dgLLB 01LL-�' lLL�I[B �' �S  0�LL� \LL�

 �LL/�2 A�LL
B 0�� 1LL7 ?LL-
( >�1��LL   �' ���LL�2 0�LL�

 ?L-
(  � 0�L� L�O �' V�>�     '��LL  EL��t 0TL@1  0�L�

 >LL� �LL�N12 ��1LLO �LL�17 )15( . ELL���� ?LL:�� ^��LL�/

      QL�@1B �' ��L� ����L.  Y��LGB �L@ '�' ��./ ��17

�/�2 ?-
( E�7 0� �1!7 � ��C�� 0��   ���L� �7 ��� 0��'17

 ���
��
3  ?-
( E�7 �@ �C�� �' �>��/ ��'   �L�C�� 0��

?-
( � 0��@ ?-
( � �GB ���/�d 0���
3  Y�  �'�7 ��'

 A�a�  E�� �@ >�    1L7 ��L�J�' Y�L�� ���	B �4�H �7

�  ''12 .   TL�/ �L
� ��L.@ �' )17(    �' �� �L�J�' A�L
B

��-.���   ?L-
( ��L./ >C�J' � ��� >C�J' 0��   0�L�

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

� ��� >F�G� �ID
  �' �' ��J�' 0�� �/�2 A�
B ����I  ...   133   

'�' ��1O ��17 '��  T4 �.��� .    EL�� �� ?L:�� ^��L�/

    �A�L
B Y�1L��hB �L@ '�' ��./ ��17    0�L
H ��L/�2 A�L/

�LL/�2 ��, �LL/���1N � 0  >LLC�J' �LL7 �LL�  1LL7 ��LL�/� 0�LL� 

�  ''12.  �3C�D  �' E�
u��01-�' )16(   ���L�2 A�
B

� � �LLL�� ���J�LLL � � �LLL/'�' ��1LLLO �LLL�17 '��LLL  �

�	��/  �'�LB �@ �/'��/ 01�2      �L7 �L���I  �' �L3�45 0�L�

�'�LLB    1�LL.�7 ��J��LL
8� 0���' �'��LLJ >LL' 0�LL� 0

�  �
��7 .   �L/�2 QL�@1B E�L
u��   ��L�2 0�L�  �L:�' ��

���_�� A�
B KJ�� � �/�2 1� s��� KJ��   0�L�

     �L3C�D  '��L  �LID
  �' �
-���L/ �7����� 0�17 �4�
 

�
���. Rodriguez  ����8�� �)18(  �L3C�D   �' �� 0�

KJ�� �
� �      ��L/, �LID
  �' ?L-
( ��L��� A�
B 0��

�/'�' ��	/� ��4��@ ��.@ .     �L�17 EL�� �� ?L:�� ^��L�/

 �@ '�' ��./ ��    Y��LGB � �L��' pDL �� A�LGB�� ?   0�L�

 �LL!  �� �8�t�LC�N�� �`t �� E�1LLB  '�LL	�� �' 1dfLL  ?L �

�  ����� A�
B ���7.    >L�C�3N � >L�3�( �@�1LB �   0�L�

     dgLB �LG
  ?L ��� ���L
� �L7 0'�U�O�    A�L
B 1L7 ��iL2 1�

��� �N13  ����� �/� .     LF�G� 1L7 �L
�4  >�1��L  �iLC >

�LL  � �LL/��B�LL
B wLLG� 0�1LL7 �4LL�
  ��LL8���LL/�2 A  0�

?-
( ���7 �� .   7 lL�I[B EL�� �� ]�L� E��17�
7  � �L�1

�LL/�2 0��,'�� A�LL
B �LL���I  �'�LLB �LL�J�' 0�LL�  0�LL�

  ��LL� >LLF�G� �LLID
  �' �' �LL�-
( �LL7 ��F�LLG�1�H �

�/�2 Q�@1B e��1� �  �7�.  �N�12��T�N � 0� ���7.  

��� � ���� ��  

?LL-
(   x1LL� �' � ��LL.@ ���LL� �' �C�LL� 0�LL�

y  ����N�1h(38 zz  �37   y  ���L�N�1h( ��5 �' � �C���52   �

z48  A�GB�� �7 �O1�800       �L�N12 ��1LO �L��' pDL �� 1L� 

>� . ?L-
( �3C�D  E�� 0�1(� ?[     01L 0�L�1   ��L/

T�	/, ���� �� �C�� 7 �  ��/ ���7 ) ?8�1 ( �� �� �@

1348 >� ��� ��H, �, �' 0����-
( o15.  

7 �  �L7 01 E�� ��@ ��548 �    0�L
7 ��L�IB ?L��

 ?LL��� � ��LL�23  ���LL� ?LL��� ���LL
� �LL7 ��LL�7� �� �,

  �, �' ��C�LLJ' �LL/�-u�� ��
@�LLB � ��LL�'12 >LLF�G�

/ Y��:>� ��N1- .   ?L��� �' 1La�� �L3C�D   0�L�23 

)7 ���F�G� ?��� ���
� ( �12 ) L7 �    1L�H ?L��� ���L
�

��F�LLG� (>N1�iLL� Y��LL: .  ��LL
@ �' ?LL��� �' ELL��

LL��' ��1LLO 1-��LL8� Y��LL:�UJ �� 0���LL�7 1LLM/ �� � ��

�N�'� �����O��  1-��8� �7�.  �N�12��T�N � �8  �
L��7 .

E� � 1M/ �� E� � ��' ����' �7 l�3�  ��
�  �� � ��
�

m�J 1M/ �� �� m�J {�B ���
�    A�L/ � 0TL����

  >L� >L��� �, 0�'�  |
 .    �/��C�L V��L7 eL�� 

 '��LL� �o1LL5 �LLID
 945 eLL��  � 1LL�  �LL��   �LL(�'

� �, �/��C� Y��14/12 ��/� �(�'     A�L/ � �'�L7 '�1L2

    '1L R�L51  A�L/ �� �t14 , V�� ~��17 �ID
  ���O�

�  ���7.  

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

134   ����� ��	
� �� ���	��� ���� ����� ���� ��	 ���!" ����� � 1390��' ��( � 

  
  

 ?8�1: �+�2 ���� �' �3C�D  '��  �ID
  >�3O�   

  

  ?L��� �' ��17 E�� ��	/� ��M
  �712 )  >LF�G�

��./ ( >���  �763  ?��� � ���8�23 )��� >F�G� (

 >��LL�  �LL743  01LL �' ��LL�8�1  R�LLS�/� �C�LL� ��LL/

�/��'12 .  �'�L7 >�8� � E-�� ?�C' �7 �ID
  E�� �'

 >��� �'1@ �'��� � �'�B ?8�  �� �L/��/ Y�3DO l�O' �

�LL/��/ V��  �N'�LLUB 0��'1LL7-   �'�G�LL� W�B���LL��

12��' . 0�, >G� �/��/ �3DO >��� )700  6L71  1�  (

, 0�DJ �B �� ��N12 1M/ �'    6LO�� ��L�J�' 0��'1L7 �� 

�7 ?O��� �/��/ �3DO ����� 0�� �' �L� .   '��L3B ?L@ �'

75   �L/��/ �3DO)   WL�8GB �L732     �LID
  �' �L/��/ �L3DO

 � ��� >F�G�43  ��L./ >F�G� �ID
  �' �/��/ �3DO (

 0��'17�� , �84� �7100×100   �'�L�� �ID
  �' 671  1� 

�� )5( �@      0��'1L7 ��L , Y�L� �, �L7 �(�B �7  EL�� �'

 �3C�D 2/5 ��'12 �4�[  �:�' .  

  

���� ���� ���� ��� ��  

 �LL/�2 A�LL
B   �LL
H �� �37�LLB 0�) �LL/�2 '��LL3B �LL�(  �

  �LL/���1N E�LL
u��)��J��LL
8� (�LL  �LL��7 )13(. 0�1LL7 

�/�2 A�
B �7����� KJ�� �0�  '�L(� 0'�3�  0��  '��'

 ����L�  �� l�I[B E�� �' �@  �, E�1LB     �4L�[  0�1L7 �L�

�/�2 A�
B >� ��� �'�G�� �/��/ Y�3DO 0�.  

  

 �!!!!!"#	�$ ���!!!!!� )Simpson 

Index,1949(  
 >LLL� 1LLL�� Y��LLL: �LLL7 KJ�LLL� ELLL�� ��LLL 1N 

)Krebs,1989:(  

∑
=









−=−

s

i NN

nini
D

1 1)-

1)-
11

(

(
 

 ELL�� �'D−1   ���LL�_�� A�LL
B KJ�LL� ��LL 1N

s�LLL/�2 '��LLL3B  �LLL�)�LLL
H( �ni�LLL/�2 �LLL/���1Ni � ��

N  �L/�2 �L�� �/���1N  >L�� .  EL��   >�L��� KJ�L�

 �L/�2 s��� �7 01�.�7     � '��' �L3 �( �' � �L�� 0�L�

�B 1G: �� �, Y�1��hB �
 �'
s

1
1− >�.  

  

2
N'��  

  J�L� �� �'�G�L� �7 ?�� ��L�_�� K )13(  ��L 1N 

�/�2 '��3B �@ '1@ �N13  �� 1��    �� 1�L.�7 �L/���1N �L7 �� 

�  KS.  �
@.  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

� ��� >F�G� �ID
  �' �' ��J�' 0�� �/�2 A�
B ����I  ...   135   

∑
=

== s

i
iP

D
N

1

2

2

11  

 �� 1N E�� �'
2

N �L/�2 '��3B    ����1LN �L��J 0�L�� 

iP  �/�2 �4�/ �/���1Ni>� �� . B �L
 �' Y�1L��h
2

N  ��

�B W�S )�/�2 '��3B �� (>�.  

  

  ���� ����– (�)� )20(   

�/�2 �7 01�.�7 >���� KJ�� E��   �' �'�L/ 0��

  >LLL� 1LLL�� Y��LLL: �LLL7 �, ��LLL 1N � '��' �LLL3 �( 

)Krebs,1989:(  

i

s

i
i PLogPH

2

1

∑
=

−=′  

�, �' �LL@H ′   ��/�LL� 67�LLB– � 1LL
��s  �iP �LL7

�/�2 '��3B Q�B1B �/�2 �4�/ �/���1N � ��i �
��� ��.  

���I  Y�1��hBH ′   E�L7sLog �LB)]/([ sNNLog − 

 �@ >�MC-Arthur �7    ��/�L� 67�LB W�@–   1L
��

�/�2 '��3B       >L' �L7 01L-�' ��L 1N �� �� ����1LN 0��

 '��,7 �@ �>� 1�� Y��: )13:(  
HN ′= 2

1
  

�, �' �@
1

N  �L/�2 '��3B  � ����1LN 0�L�H ′   67�LB

 ��/��– >� 1
��.  

  

  

  

  

  

  

  ,)�
)(- ����(Brillouins Index)  

  ��/�L� 67�B �
/��� KJ�� E��–     �L/���1N �L7 1L
��

�/�2   ��L 1N � >� ~��� �/��/ �� �3 �( �' �'�/ 0��

>� 1�� Y��U7 �, )13:(  









=

!...!!

!1

321
nnn

N
Log

N
H  

�, �' �LL@H �E��LL��17 KJ�LL�N ��LL�B �LL/���1N

�/�2 � ��...�
3

n �
2

n �
1

n �/�2 �/���1N �7 ��71    0�L�

>� \��S .  

  

����. '�
/� � �)01�  

LLL�T	B 0�1LLL7  �LLL7 ��LLL71  Y�LLL�+5� ?LLL��[B � �

KJ�LL� �LL/�2 A�LL
B 0�LL� �1LL/ �� �LLID
  �' �' 0�  ��TLLN�

Ecological Methodology   � �LL�'12 �'�G�LL�

�
3  ' �'�7 ��KJ�� E�-/��  E�7 ]+�J�   �'�G�L� �7 ��

  0��L , �� �, ��t )2 (   ��TLN� �1L/ eL�BSPSS   '��L 

>N12 ��1O ��17.  

  

2)�3�  

 �LL/�2 A�LL
B KJ�LL� �LL�17  �' �' �LL�J�' 0�LL�

�ID
      �L  ��L./ ��F�LG� 1L�H � ��� >F�G�    �L@ �L�'

  �LL/�2 A�LL
B KJ�LL� E�-/�LL�  0�
2

N   �LLID
  �' ?LL��

 >LLF�G�   �� � �'�' ��LL./ �� 01�-�LL." s��LL@ ��LL�

 ���I 82/1  �75/1     KJ�L� 1��L � >L� ���L�   0�L�

�M�+  ?7�O Y��GB A�
B   �'��L/ ��L./ �� 0�  �L/� )  ���L(

1(.

  

  
  

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

136   ����� ��	
� �� ���	��� ���� ����� ���� ��	 ���!" ����� � 1390��' ��( � 

���( 1: ��F�G� 1�H � ��� >F�G� �ID
  �' �' ��J�' 0� �/�2 A�
B 0�� KJ�� ^���/  

�456�  ��� 78�9: ��;��  ��6� 78�9: ��;��  

                     ���@�N  

                   A�
B KJ��  

E�-/��   ���3  ]�1[/�  ���3  ��4���  E�-/��   ���3  ]�1[/�  ���3  ��4���  

���_��  347/0  093/0  017/0  403/0  196/0  029/0  

 ��/��– 1
��  01/1  228/0  040/0  12/1  497/0  075/0  

 N2 ?��   5/1  154/0  027/0  82/1  780/0  118/0  

E����17  822/0  188/0  033/0  871/0  386/0  058/0  

N1 ��B�, W   05/2  300/0  053/0  31/2  877/0  133/0  

  
?8LL�  0�LL�2  �LLB6   '�LL���� '��LL� � E�-/�LL�  TLL�/

KJ��  A�
B 0��2�/�  �L  ��./ �� 0�  �L
�' .  �L/�-/���

�  �M�+  �@     ?L�� A�L
B KJ�L� TL	7 '��
2

N   1��L

KJ�LL� LL� 0�1LL(� �� �LL� A�LL
B 0�40  >�1��LL  ��LL

 ��� >F�G��
3  s��@ >� �'�' ��./ �� 0��'.  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7


�� ����� ���� 
��� ����� ����

�
��

��
��

  
!

��

 

0

0.5

1

1.5

2


�� ����� ���� 
��� ����� ����

"�
#$

 -
 �

��
��

  
!

��

  
  

  

  

0

0.5

1

1.5

2

2.5

3


�� ����� ���� 
��� ����� ����

�
�&

 N
2 

 
!

��

         

0

0.2

0.4

0.6

0.8

1

1.2

1.4


�� ����� ���� 
��� ����� ����

(
#�

)#
"*

  
!

��

  
  

  

  

 ?8�2 : ���_�� A�
B KJ�� '����� '��� � E�-/�� 

��./ >F�G� � ��� >F�G� �'�B �' �' 

 ?8�3 : ��/�� A�
B KJ�� '����� '��� � E�-/��  - 

��./ >F�G� � ��� >F�G� �'�B �' �' 1
�� 

 ?8�4: �' ?�� A�
B KJ�� '����� '��� � E�-/��   �'

��./ >F�G� � ��� >F�G� �'�B 

 ?8�5:  �' E����17 A�
B KJ�� '����� '��� � E�-/�� 

��./ >F�G� � ��� >F�G� �'�B �' 

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

� ��� >F�G� �ID
  �' �' ��J�' 0�� �/�2 A�
B ����I  ...   137   

0

0.5

1

1.5

2

2.5

3

3.5


�� ����� ���� 
��� ����� ����

 +�
,+

- 
.

/ 
N

1  
 

!
��

  
  

 ?8�6 :��./ >F�G� � ��� >F�G� �'�B �' �' ��B�, W  A�
B KJ�� '����� '��� � E�-/��   

  

� �LLL�T	B ^��LLL�/  E�-/�LLL�  �LLL���I  0�1LLL7 ?LLL��[B

KJ�� ��J�' A�
B \��S  0��   >LF�G� �ID
  �' �'

  ��F�LLG� 1LL�H � ��LL� ���LL( �'2  >LL� �'�' ��LL./ .

/����LL8���D �LL  �LLM�+  �LL@  E�-/�LL�  E�LL7 �LL!
B '�LL�

 A�
B KJ��
2

N �L
3  ]+�J� �ID
  �' �' ?��  0��'

 pD �'5 �':KJ�� 1�� � '��' '�(� �   A�L
B 0��

�
3  ]+�J� �'�B �' �' �u�� �' ��' �� W  o�DL1  �

5 �'��/ ��./ �:�' �/�.  

  
 ���(2 :KJ�� E�-/��  ����I  B \��S  0��
�/�2 A�  �� �, �7 ��F�G� 1�H � ��� >F�G� �ID
  �' �' ��J�' 0�t  

�456�  ��� 78�9: ��;��  ��6� 78�9: ��;�� t 

���_�� KJ�� E�-/��   347/0  403/0  ns51/1 

 ��/�� KJ�� E�-/��  - 1
��  01/1  12/1  ns07/1 

 KJ�� E�-/�� N2 ?��   5/1  82/1  *28/2 

E����17 KJ�� E�-/��   822/0  871/0  ns67/0 

 KJ�� E�-/�� N1 ��B�, W   05/2  31/2  ns 61/1 

* pD �' ��' �
3 5      >��/��' �
3                    �:�'n.s=non-significant 

  

</-  

   ��L��� A�L
B 1M/ ��    KJ�L� �'�LB �' �' ��L�J�'

A�
B
2

N �/�2 A�
B s��TN� 17 >C�' ?��   �LID
  �' 0�

'��' ��./ >F�G� .Y�3C�D  �'  ����L8�� � ��_/�	��� �

)5 (  A�LL
B s��TLLN� �LL��7 >LLF�G� 1LL7 �LL
�4  >�1��LL 

�/�2 >� ��� �7�" 0��.  Y�3C�D  �'    �L���� �L�O  �

����8��� )7(  A�L
B ��T�   �L/�2    �L3 �( �' �7�L" 0�L� 

 V�� �3 �( �� 1�.�7 �������- �1� � �@ '�7 ���  >L�

s��LL@   V�� �LL3 �( �' A�LL
B– LL�1�  �/�LL./ �� ���

  �L/�2 �� �LJ17 0��i2      �L/�2 1L-�' 6LG/ �L7 �L�    ��L�7 �L�

�  '��'.  '��L  �'�B �'      �' A�L
B s��TLN� >L�� �L3C�D 

�'�B 0��   �L  �� ��L./ >F�G�    �L7 ���LB L@  �@�1LB s��

� V��  � �, 0��i2 �/�./�/�2 �
�T-��(  �
����/ 0��

 1J �L
/���    >L�/�' �'�LB �' 0�L
 .   �'�LLB QL�@1B �1L��

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

138   ����� ��	
� �� ���	��� ���� ����� ���� ��	 ���!" ����� � 1390��' ��( � 

 >F�G� �LM�+  ?7�O Y�1��hB V�S�' ��./   ��L� 0�

>� .�3C�D  E�� �'   �L/�2 A�L
B �"12�    �' �7�L" 0�L�

���4�/ ��./ >F�G� �'�B >� 1�.�7 .    ��L�J�' QL�H� �L �

�C�B Y��O � �'�7 ���( �+@ �' V�� �/�2 T	7 �i7 �

7 � �/���/ �� �N�@ �    R�L�[  R�LJ 0�'�L  ���� ���
�

��/ �/'12 .���� s
@�1� 1-�' �N15 ��    �' 0�'�L  0�L�

'�B pD �) V�� �L/�2 T	7 (   �L�/ QL�
  QL�H�  �L��7 .

 E��17�LL
7 \3LLa��LL    �' �LL� �' �LL� Y�1LL��hB � ���1

����  0�� �'�B �' �G
  Y�1d� ���7 ��
� ?-
( 0��

  �ID
  ��./ >F�G�     �L@ �1L" �>L� ��L� �3C�D  '��

      � �C�L:� >�1��L  �L@ �'�' ��L./ Y�L3C�D  �� 0����7

  �LL  ?L-
( p�[L:     WLL�t�C��7 A�L
B s��TLLN� �L7 �L/��B

 ''1L2 �!�
  )8 �12�14(.    '��L  �' 01L-�' Y�L3C�D   

A�
B E�7 ��4B�� �/�2 �'�B ��C�B ���B � 0�    �L�-
( 0�L�

�  ��./ �/�2 A�
B s��TN� �7 �@ ��'  0�  LB 1L7  �L�C�B ���

�  �'�TN� ��-.��� '�� )10 �11  �19( .  ��L��� E��17�
7

���� >�1�� �'�B 0�17 �!
B �/ �C�:� � ��    �L�-
( 0�L�

��/ 1�  �  '���  �� 0����7 �' �8�7 ���7    '�L4!7 �L/��B

� ����� A�
B � ���J� �' �'�B 0�I7 �	��/  ��-
( 0��

���7 ����' �� �' T�/ ��.  

  

���0=$�#$  

�@ ��' �@ �+� ��/ ?-
( E�C���  ��  �L3C�D  E�� �

����' 0��8�� �  �7''12 �  �/�'��O � 18.B �/�.  

  

 >-���  

1. � ��/�LLLL@'��.�. �1383.  Y���LLLL.�/� �0t�LLLLC�@�

��1!B ��-./�' .340 k.  

2. �LLL7 �LLL���� �.�. � ��@���LLL" A�� � �.A. �1387 .

   �LL3�45 67�LL
  ��LL�� �' ��LL , ��LL:� . Y���LL.�/�

 ��1!B ��-./�'. 300 k. 

3. �a����� �.� 1383 . �G�@ � ��@ >�3a� ��17

  >LMG� � ��� >F�G� �ID
  �' �' ?-
(  ��L./

��./� 1@ ��'�7��' �ID
  �' . ��L���    �L�
���@ �L �/

����   L2 ��-L./�' �L3�45 67�
  ��8./�' ��+� �57 

k. 

4. �-/��LL�'' �.� 1383 .V�� �LL���I   '��,1LL7 0�LL�

KJ��   L�-
( ��L�J�' ����� A�
B 0�� �)  o1L5

 �8/ 0����-
(– '�1�C�F . (��  �L�
���@ � �/ ���

0����-
( ���� .� ��-./�' 67�
  � 0����.@ ���

��212 �3�45 �81 k. 

5. � ���_/�	���. � �'�� �O�[L� �.  A ��3�GL� ^/�L7 �. �

1388 . �' �7�LL" ��LL���2 A�LL
B �LL���I  � �LL�17

 �ID
 ����4�� ��F�G� 1�H � ��� >F�G� . ��	 

 Y�I�I[B  ��1�� 17�
: � ?-
()17:( 132- 125 . 

6. o+N � �0�".�. �   � �1(�L!  0�1L . �1384 .  sLI/

 W�t�C�@��/�2 A�
B �' ���' pD �� A�GB��  0��

?-
( ��J�' ��1�� ���� �' ?8��� 0�� .  �L�	 

 ��1�� �3�45 67�
 )58( :99-89 . 

7.  �LLL���� �LLL�OA �.� �
�LLL��~ �.�. ���(�LLL� �. � 

� ��C+(. �1386 . �L/�2 ����� A�
B ��17   0�L�

    >�1��L  ���L�2 �L3 �( �' �' 0��,'�� � �7�"

 L
@ '�1�J �ID
  �' ���    e�L[  �L�	  � 1!L��/ ��

 ��
�)43( :106-101. 

8. Attiwill, P.M., 1994. The disturbance of 
forest ecosystems: the ecological basis for 
conservation management. Journal of 
Forest Ecology and Management, 63: 
247-300. 

 

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

� ��� >F�G� �ID
  �' �' ��J�' 0�� �/�2 A�
B ����I  ...   139   

9. Battles, J.J.; Shlisky, A.J.; Barrett, R.H.; 
Heald, R.C. and Dlaz, B.H., 2001. The 
effects of forest management an plant 
species diversity in a sierran conifer 
forest. For.Ecol. Manage., 146:211-222. 

10. Bengtsson, J.; Engelhatr, K. and Giller, P., 
2002. The scaling components of 
biodiversity – ecosystem functioning 
relations. Oxford univ. press, 220p. 

11. Caspersen, J. and Pacala, S., 2001. 
Successional diversity and forest 
ecosystem function. Ecol. research, 16: 
895-903. 

12. Halpern, C.B. and Spies, T.A., 1995. Plant 
species diversity in natural and managed 
forests of the pacific Northwest, journal of 
Ecological application. 5(4):913-934. 

13. Krebs, C.J., 1989. Ecological 
Methodology. University of British 
Columbia, Harper collius publisher, 432p. 

14. Larsen, J.B., 1995. Ecological stability of 
forests and sustainable silviculture. 
Journal of Forest Ecology and 
Management, 73:85-96. 

15.  Nagaik, T.; Kamitani, T. and Nakshizuka, 
T., 2005. Effects of different forest 
management systems on plant species 
diversity in a Fagus crenata forested 
landscape of central Japan. Published on 
the NRC research press, available on: 
http://cjfr.nrc.ca  

16. Onaindia, M.; Dominguez, I.; Albizu, I.; 
Garbius, C. and Aezaga, I., 2004. 
Vegetation diversity  and vertical structure 
as indicators of forest disturbance.  For. 
Ecol. Manage., 195:341-354. 

17. Parthasarathy, N., 1999. Tree diversity 
and distribution in undisturbed and human 
– impacted sites of tropical wet evergreen 
forest in southern western Ghats, India. 
Biodiversity and Conservation, 8:1365-
1381. 

18. Rodriguez, N.; Armenteras, D.; Rincon, 
M.H.A.; Morales, M. and Sva, S.; 2004. 
Forest biodiversity indicators in the 
Colombia Andes. Institute de 
investigation de recursos biologios 
Alexander Von Humboldt Carrera          
Bogota, 7:20-35. 

19. Schmid, B., 2002. The species richness – 
productivity controversy. Trends ecol. 
Evol. 17:113-118. 

20. Shannon, C.E., 1949. The mathematical 
theory of communication. In: Shannon, 
C.E., wiener, W. (Ed.).The mathematical 
theory of communication. University of 
Illinois press, Urbana, pp.29-125. 

21. Simpson, E.H., 1949. Measurment of 
diversity, Nature, 12:1-20. 

22. Singh, J.S., 2002. The biodiversity crisis: 
a multifaceted review. Curr.sci.82: 499-
500.

  
 
 

www.SID.ir

www.SID.ir

