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�����  

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

 !���������(�� �� ������ )�*+� �� 
 ��	�� !,�(�� 
 !������ ���-�/��	 "�� ���� 0�� -1���'� 
 !��*�2� �

��� ��,3 . 
 4���5�� ����� �6��� �	
� �� 72�
 ��
8&�' �3 !,&�� 4���/ -� �9,1 ��  ����� ������ ����3

��� .,��� ��
,��8&�' !������ �� �3��(� 6���1 �� 
 �� !���%&�'����� -:%� ������ -� ��	) Higman 

etal.,2005 ( 
 ��,��� !���� �� 
�,#� !,�� -9��� �� 
 �� -%&�'!� �=�� ��%��2 
 ��5�� �-�>�� ?��� �3 

���@��>�� 
 -����	 ���%��28&�' A:+� 8��2   )�B �� ��
 !���,3��3 �� A��C� ����D 
-�/��	 "���*�2� � 
 !�

 E$B -=�#' 
 -%� �-%+� F�C� �� -1���'���	 
 
 G'��G��D �� ,&�� �� "�H= "�� I�,�� ���(= -� ��	 

)Bernasconi, 1996 .( �,3��3 �� J��)-�/��	 "�� �
-1���'� 
 !��*�2�( 
 ��	�� K� !
� 8��:�� ,L� 

�,#� !���,� ,@�� �3 �	�� -���M �� ���� -%&�' 7���� �� 
�� ,� E$B �� ����D 
 )�B �� �,3��3 ��	 . ,H= �� ��
,��

 �� ��,�� 8&�' ��,��� �� -�>�� ?��� J��,�,&�� 

 !��*�2� !�������  �� -C�+� �>��6�#' ���,�
� 

-� ��	  �	��)Bertomu etal., 2001 ( �� 72�
 ��
8&�' ������ ��,��� ��H�� ��5��� ���  ���� !���%&�' !��

+� �>�� 8N�>� !����� �� -�>�� ?��� �%�' �� -C�
��	�� . 

J�,� K#� !���#&= 
 ��@�� �� -�>�� ?��� �:=  "��
"�H=  !���,3��3 E$B �-%&�' !��"�H= "�� 6D !������ 
 
-� �	��) .Bengtsson etal., 2002 ( �� J��,����

���=,� !��� 
�=�� E$B �-%&�' A���� ��,���   !��
�O�/�� �-�/��  �!�,&�� ����'��� 
  ���� !���/�� ?��

 P�+5 ������	) Isik etal., 2001.(  
?��� 72�
 ��  Q��,	 4�,��R� �� ������ 
 G����� -�>��

 !������ �� ,@�� -C�+�-�/��	 �S�� J��� 
)-T�U�5������NU( � -�/��(�D)-T�U�5
����( �-�/��	 "�� 

 
�>�� -�/��	 )-T�U�5���( V� �� -%��T� !�����D,� 
 
"�H= "��� -  ��	)Noss, 1999.(  

 I%�S� !���,3��3 �:�:B��"�H= "�� 6D 4���/ 
 
 -�>�� ?��� ���3 ,�LW� �+� -$�� ��� �� ��� JT��

 ���3 
 �,�� ��,2���� 4�� ���	�=��   ��� JT�� ��
 -��=��� ���3 �� ,@��"�H= "�� �� -�
���
�-&�$	D ��   ��

��	 .�=�� ?��� �� ��,�� J��O�� -���O�� �!� !���/�� 
"�H= "��)  
 6��/�� !��� X�T	�,&��$5Y� � ��-=�T� ! (

 ��	 ���,� ,H=�� ���� ��=)Ishii etal., 2004.(  
��@=D ��-  !��%3 ,*�1 V� 6D ���/�� 
 -���� �	�� �3

 4�,��R� ����� 6�(=-�/��	 "��6��� )�� ��  -� ��	��  
   ) Dale etal., 2002 .(�=�� G�3,� J��,����  �� ?��� 


-� -�>�� Z/�	 6���1 �� ��=���  
 -&�$	D !�,� -���
��5��� 8&�' �� -��,��� !��  ���,#� !,���=�	   

(Ferris-Kaan etal., 1998;  Kneeshaw etal., 
2000; Larsson etal., 2001). 

8&�' �� )��	 !��  6���1J�,� K#� J�,�	��� �� 
  "��
"�H= [�� �#�� 
 ��(3 -%&�' !�� ��(3 X�\ ��5�� 7
-�  ��	��)Marvi Mohadjer, 2006 ( ��D�� 7[�� 


F,� -%M� �,#� �!���%&�' !��  X�\ �	��,� 
 !���,�
��� 6��/��. �� 8&�' J�� 72�
  �+� �3 ���#5�� ��
�,#� ��,��� ��	 72�
 !���,� �=� .� �'�� ��� �� �3 ��T= J
�=�� G�3,�  !�8&�' ���,#� ! ���� ��	 !���,� ��=��� 

8&�'  �	�� -��[� !��)Van Buren & Blom, 

1997 .(�,#� ,�LW� ��� "�] J��,����  �	��,� 
 !���,�
�=�� ?��� ,� 6��/�� ��	 -��,� -�/�� !�� .�� 72�
��  

�=�� ?��� ���� 8&�' !������ -������ ��H��  8&�' �� !�
�,#� !���,� ����=� ��	 Z/�	 �� 
 ��	 !,�� ����=� !�� 

 4��%�1 6D �� �3 -%&�' �:C�� �� ��	 !,���,#� !���,� 
"�@=� -�= �=�� �� 6D ���9
 
 ��	 -� �3 ��� !�  6���

��	 �>��:� ^�,3 ����%2 �-��[� 8&�' �� 6D.  
 �[��+� ��H�� ��Z/�	 �� �� 6�::+� �-�>�� ?��� !

��C2 !�� G5�2 �� �3 -�
�$�� F�C� �� �=��= _
� �� !
� �=��= I%�S� ����� 8&�' `C� �� !���,�	�  ��=�

�,#� !,������=  �=� . Sohrabi, et.al (2006) ��H�� ��
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�=�� ?��� -��,�  �B�
 �� -���� !����H= "�� �� -
��C2 !�� �=��= abc KH�� -���*� _
� �� �3 -��,� ,�� 

 ��=�	 �	��,��,#� !,���=���=  .Poorbabaei  

(1999) ����C2 !��	 !��5 �=��=  8Tb/e �� �3 !���T� 
 _
�-(�����=�� ?��� -��,� !�,�   6f�� �� -��\ !��

 ���� ��	 ������,#� !,�����= .  
Crow , et.al (2002) �� -(�
g� ��H�� �� �3 

8&�' ���/�� 
 G�3,� ,� ��,��� ,�LW� -��,�  !��
J#� 8&�' �� h,�  �=��� "�@=� 6�&�(�� h,� J#� !��

�� ���=���� �@[�= J �3 �,#� !���,� `C� 
 �/�� K3�,� 
��	
� �@��= �� 
 ���� ���3 �� ���� 7C:�  i�� �� �� -���

-� ��@�� �	��  ���'� �3 ����=_,�>� �� X�T	� ,�� 
-� ���.  

Brown, et.al (2004)� � �� �3 �=���� �@��= J 6
��
� �'��� �� �� 
 �,>T� 7C2 ��:C�� �� ��� )�� ��\ �3 J

� -(���� 7C2 ��	�� ��	 "�@=�,#� !���,��=�� ?��� �  �� !�
-� ���3 ���.  

��@=D ��-  !������ 6��(S� A:+� !�,� �3 !����� �#�� �3
8&�' �� F,� �K���� ����/� �� 6����(3 !��  !��

-� !���%&�'  -������ -��,� �A�:+� J�� j�� ��	��
 �� 8&�' !�������,#� !,���=�� ?��� ��   8&�' �� !�

�,#� !���,� 
 ��	 �,#� !���,� �� ��(= �,#� !,�� �� 
��C2 !�� �=��= keF,� �� )
���� !�D   !���%&�' !��

-� �	��.  
�=�� ?��� -��,� �� �3 -��1f�� �	�� �'�� ����  
 ��

 �#=D ����' ,��R� �=
�����-�  �D-� ��  ���=,� �� �=���
� �B �� ��� �3,�� �� 
 ��	�
� ,�LW� ����D !��� �	��,

�=�� !
� ,�  !���g�
����= !,���%' .  
  
  

�
�� ������ ���� ���� 
��  
�  

��� ���3 )�B �� �1,� �� J��� �,3 -�>�� ?��� . ��
 ,�LW� 6���� -������ 
 ���3 J�� !,�� ����=� ��H��

"��2� !�� ���	 "�@=� J�,� K#� A�2� !,�� ����=� �5W>� 
6����-� ?���   �3 �	���� ���,H=  6����	 "�� �� 

_
� �� "�@=� -$%�S� !-� �,�� .Z/�	 �� J�� �� �l -�
��	�� -� ,�� F,	 �� �=� ��	 ���,� ��l �� ��
g�.  

  

�
�� ���� 
��� 
�� 
�  

 Z/�	 �� ���m �$5Y� !�,����	 �=�� �,#� �� !,�� �	 �
��� . 6�\ ������	�=��  ����=� �� �� 6��� 
 �=��= ��C2 

� A�:+� ��	 j,M Z/�	 V� 6���1 �� ����� -&�>
�>��:� Z/�	 A�:+� J�� �� J��,���� ����� ���
�+� !�  

����=�  
 ���>� �=��= ����=� �� 8:�>� �3 �=�� !��m !,��
 ,����� J�� �C��� ���	�=��   ��)S ( 
���	 ��,�� 83���� 

 ��	)N (-�  ��= I5����� Z/�	 -��� ��	����,� ��l �� 
��� ��	.  

  

 �
���������  

Q��� Z/�	 J�� Margalef)knbo(  -�,���	 
 �
-� 6��� ,�� 4��M �� 6D )��,� ��	:  

  

)k          (                            
)(NLn

S
R

1

1

−=    

  
R1:I5����� !��m Z/�	  
S:���	�=��  ��  
N:�=�� 83 -=�
�,� ��  
  

������ 
������� !"
���#$ 
%��  

_
� ������=� !  !,��!���	,� �N��� -�/���T� !�,� 
��	 ����� 7���� 
 �=��  ��_
� J�,�#� �T�  ���� "��3

�=��,�. Z/�	 �� �=� ��	 �N��� ����� �� �3 -�/���T� !
 ���� A�:+� J�� ���,#� !,���=� ���,� ��,2 :  

  

 �
��&�'()�� !"
���#$  

!�,� ����=�  !,��-�/���T�6�>q��� )Simpson, 

1949(  ?��� ���(��-� ��� �� -=���   ��� �3 ��D
-=�
�,�  ��,��,���	�� .  
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 h��� -%�/ ����' V� �� J��,���� :
S

D
1ˆ

max = 

maxD̂: ���(�� 6����6�>q��� Z/�	 !�,� JT��   
S : ���	�=��  �=��= �� ��  

-� )��,� J�� ��3 �=�� 6���� r�T�� ,s3��B JT�� 

 6�>q��� Z/�	)
D

1 (,��,� �� ���	�=��   ������ �� ��	 

-� �=��=  Z/�	 ���� I�,�� V� �� ,@�� �3 �	��
-� -�/���T� �� 6�>q��� �	��) Krebs, 2001.(  

  

)a(                         S
E D

D

∧

=
1

/1  

  
E1/D :6�>q��� -�/���T� ����=�  

D̂= 6�>q��� Z/�	  
S : ���	=�� � ���=��= ��   
  

&�'�$� � *�)�� !"
���#$ �
��  

Smith & Wilson) knnc ( ,� !���' Z/�	���� 
�=�� -=�
�,� �=���= ?���� �� . u=����
��K����&5  -=�
�,�  ��

�� �� -=�
�,� -[>= jf�/� 6�,���3 �� ��H��  jf�/� !�'
,� -�C2����=� -=�
� -� !,�� ��	. 4��M �� Z/�	 J�� 

-� I�,�� ,�� ��	:  
)v(  

⎪
⎪

⎭

⎪
⎪

⎬

⎫

⎪
⎪

⎩

⎪
⎪

⎨

⎧

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−

−=
∑∑
==

2

11

var

/)(ln)ln(

tan
2

1
S

Spp

ArcE
j

s

j

s

i
i

π

  
Arctan �� !,�� ����=� 6����� G>B ,� ��
�� V� 

-� ��	.  
Evar :  ����� -�/���T� Z/�	 
6�>%�
  

in : ���	 �=�� ��,�� i�=��= ��   

jn:  ���	 �=�� ��,�� j�=��= ��   
S : ���	�=��  �=��= 83 �� ��  

�� ���,H=  Smith 
 Wilson (1996) � Z/�	 J��
�-� ��'�� -�/���T� Z/�	 J�,�# �	��  �� 8:�>� �,��

�=�� !��m !�����  �=�� 
� ,� �� 
 X���l ����' �� w��� 
 
-� r�>B �	��) Krebs, 1999.(  

  

�
�� !�+)��� 
��  

 �
��&�'()�� 

6�>q��� Z/�	 )Simpson, 1949 ( r�>B ���>�
=�� ��� ��=��= �� w��� !� ��-�   !,��l ����>B 
 �	��

�=�� �� -� 6�(= ����' ���= !�� ���.  
  

)x(               ∑ ∑ −
−== ]

)1(

)1(
[2

NN

nn
pD ii

i  

  

in :���	 �=�� ��,�� i"�  
 N ���	 ��,�� 8l -� �	��.  

ip �=�� -[>= -=�
�,� �i"�   
 ������ ��D-� ���l ?��� � ���� . Z/�	 J��,����

 6�>q���)���� ��� �� 4��M �� 1-D �� D/1 6��� 
-� ��	 .6���� Z/�	 6�>q����� ,$M �� )S11− (

-� ,��R� ��3.  
  

 ,�� �
��)&�'()�� ���� �
�� .#/(  

 Hill)knyv(  �5�B �� 6�>q��� -%M� )��,� r�T��
�,� ��3 ��) Krebs,1999.(  

  

)b(           
∑

=
2

11

iPD  

  

D

1 :6�>q��� Z/�	 r�T��  

iP : �=�� K#�i ����' ��  

 �� r�T�� J�� 8��2N�= ��� .6���� J�� Z/�	 J�� k 

 ��S ) ���	�=��   �� (-� ,��R� ��3.  
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 �� X��' ����� 0f� �
�+� |�%l !���
� 
 -� ��	 .

�,�>� �
�B �:C�� 8l oeee-� ���}�   �=�/�
� �l �	��

 �� ���B J�� -%M� ��,�D ��
,�/���	-�  ��D . ���2��

 ~�%� ����'– �S� ���2�� �K��� �S� �� 6����,�� 

 6���� �� �
,�/ 8&�' ���2�� 
 �
,�/ 8&�' �� K���

 8T	 �� 6���=���k��� 6�(= ��� ��	 �.  
  

  

  

  

  

  

  

  

  

  

  

  

  
    

 ����� ���	 
��
	 �����  

 
 8��	 8&�' J��y-� �S�  �S� �l �	��  ,�>� K��� 

-��,� J��-� 8�}(� ��  ��� . �
�B �� �K��� �S�nee 
 
 ��	�� ���
 ���}�J��>S= 
 -	���D 8&�' �� �S� 

-� ,#	�= �
,�/ -(�
g� �	�� .C:= J�,���%�� �� ��S� J
nvx� J���� 
 ,�  �� ,�]�� ,�� ,$M �
�B �6D ��>2 J�,�

������ `C�.  

 J��~�%� ����' �� A�:+�z8���� 6����,��   !��kkb �
kky 
key  8���� �3 ��� ���,� "�@=� �S� J�� ��key 
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",= �� ,�R�� 6���1 �� 6��/�� 7C:� `C� 6�,3 ���
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�=�� !�,� �=�	 �[��+� ,H= ���� -�/���T� !�� 
�O�/�� � ��= !�� �� �3 4
�$� J�� �� �	 8�1 G��,� J8l 
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 )��,= 7���� �� �:C���� j�=,���� j
,���5�3 6���D 
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 )Cannon etal., 1998; Sagar etal., 2003 (
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4
�$� �3 ��	 ZS(�  !��������	 �=�� ?��� ,H= ��   !�
 �:C�� 
� ��8��l ��� ���,#� �� -	�=  -� !���,�  
 �	��

u=����
�3 ���@� �� �
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Abstract 
Nowadays continuous utilization of resources and their sustainable management is of great 

importance in forest management planning. By studying different principles, criteria and indicators to 
assess forest sustainability it is evident that one of the important criteria in this context is biodiversity. 
This study aims at assessment of forest sustainability by species diversity using data obtained from 0.1 
ha sample plots commonly applied in forest management plans. The current research was done in 
Querco-Carpinetum in Patom district, Educational and Experimental Forest of Kheyroud. Some parts 
of above-mentioned association are located in 115 and 117 compartments in which logging practices 
were done, are referred to as logged area and some parts located in steep slopes of 107 compartments 
are considered as unlogged area. After laying out inventory grid (75 m × 100 m) in the study area, 40 
sample plots were located in unlogged Area and 39 sample plots in logged area. Species and DBH of 
all tree individuals >2.5 cm, species and two perpendicular crown diameters of shrubs, altitude a.s.l., 
aspect and slope were recorded on each sample plot. In this research, in addition to richness indices, 
evenness and heterogeneity indices were also calculated by "Ecological Methodology" software 
package. The results showed that number of species and Margalef indices were significantly greater in 
unlogged area than logged area. The evenness indices (Simpson and Smith & Wilson) were 
significantly greater in unlogged area. All of the heterogeneity indices were significantly higher in 
unlogged area. However, index of species number and heterogeneity indices in shrub layers were 
greater in logged area.  
 
Keywords: Sustainable forest management, Species diversity, Diversity indices, Hyrcanian Forest, 

Patom district, Iran 
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