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 13�=��� �*�� ���$��M [�)I- ��!� ��8��C (�  ��D
�� �)- �� P	q, ���( !?= 08�� ����.8 � �818� �� ����� ��8 ��8
 1F)- ��)� !�=�[�� 1
;!C ��!
 ����(. c
@�� !�o�-15�� ��813)C ��n��I� �� J7
�� ��8g�= �(�� 0���!; 08�� � �8

�Cp�� ���-�4�j),)�	�; ��8 15�� �4�j),)�� �[�� �8. 15�� c
@�� 0I3 ���!� 08�	M ��� (� <$81�
=�� �� 	C ��8
)Tamarix hispida (5� 13�=��� 1�%�* g�= �(�� n��I� ���� ��� J$%�� .���!� (� QM �)R�� ��� 1� �3�$�� ��8 13).3

[@- �)R�� 1� $8�% 6���� 	�3 �  ��C 15�� �� }7@� g�= (� ����!�$% n�23� �8�B5���(� ��8.   $% 9=� H��
3 &��� !�
1� :13)C Z� �� 15�� 1� }7@� g�= �%!� [���I� � �C$��@Y 15�� !?
 � c��!- ���-  $./ �)�� �8[� . H��
3 ����(��

K�5���(� �� ��5315�� ��  $% }7@� g�= 1� $8� 1� g�= �%!� [���I� � �C$��@Y 0��	;� d/�� !_�* 6�IE- �� 	C ��8
 �- O�-!-6/216  �64/41 �� $V���)%.   

  

.d�� )+!�
� :� ��� Q '	� 5 D��
�� '	G)�W�2 'RG MT� ��
���� '�T
�  JE��� 

 
 

��)��   

       (�� ���� 0���!; (� �%�3 ��3�F K!F�A� (� �!�C)�7F � �*�)�� [T�D* [AF 13�=��� [��s- ��8 �*�!� �
;!�� ��8
��$3)�%. P���� �� �*�)� [��s- ��8�!�� c��@I- �7� 1
�� �� 1� ��)- :1(  �8���� [�)I-2 ( ��8�!�3 08��

�4��������$��8 ) �),�M2007 .( ���� 0���!;=��� ��8�� v�D-� 18�!�� (� �����( �
�@3 e)� �� � �?= K�)W� :13�$
;� .
 (�� [T�D* 1��	8 ��)� L�� ��,$� :��  1�,�� X��!�% !��q- � ���( [%9C �� � [�� !�9M ��4�� ��_)� K�)V 1� ��A�- ��8

�� ��!
 O�!�- �!�� �� �C��� 1� �*�!�$3!�C. K$�0%)M !�o�- 1� [�� �8 �8���C ���8 � �%!� [����I� 0��	�;� ��
O�% ���$��M[���  $% 1
;!�9M �8 .0�%)M J�7
�� �4�3��4� � �4�j),��$�8 K�!o� �
%�� �� ��
=�� 17.F (� �8���C ���8
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�� �AF)- ���
 !�o� $3��� �*�� O�% ���$��M O�!_ 0��	�;� 1�2�
3 �� � g��= ��%!� [����I� 0��	;� )�
�@��91 2009 :
 �$�/2009�).�� :2 2002(.  

+�C!� ])W= ��� ��3v!�- � !���- �4 � :[�� �4�j),��$�8 [�s� K�!o� (��%!� [���I� 0��	;� g�= 5�(�� }7@� �6 �*�� O�%
15�� �)�* �4�3�4� [�s� K�!o� (��� g�= �� �8%��:$  �9,�� 08��� �� O��% �B
���@C e��.
*� :�7*�� ��
=�� �)F�$8� .

 17^@� ��� �-$./�� n�23� 15�� 17��)� g�= �(�� }7@� ���)�%. �� ��45- �� O�!�  ��� Z� 15�� � g�= 1�� 15�� 1� $�8�
g���= c
��@�� ���%!� [���I� 0��	;� O�� :L�� �
�@3 �C$��@Y � �55� [���I� �
%�� ���,�- O�!��_ 0��	��;� � 1��5��

�� O���% ���$����M�)% )�)@-��7 2004 .(��� �B
�@�  �B�5��� �?�E� X��!% � [�=�� 1�3)C 1� 15�� �55� [���I� �
) �
�@��2009 .(08�pM �!
@C ��81�5�� �4�3��4� !�o�- ��)� �� ��[��  $% n��23� ��8 .���!� ��� 12�
3�� ��53 �8 1� $8�

���� �B
@� 15�� �55� [���I� � c
@�� 1� ��$I� ��� .I� � 15�� c
@���55� [��� :��C	�� 1���4�
3j ���88  X��!% �
�?�E�9 ) ���$���AB3 [�!�$���� :���9���k ��)���� :�����8��C !�B�� ��� [���
� :K��!�* 1�F�� :[��)�� :�8��)�8 :g�= ��.
=��

 � (...���� �B
���@� )�
3!��10 2001( .08�pM �� e�� �� ���N�3 ��81994�
=�� 15�� �55� [���I� : J7
�� � !?
 0��	;� ��
 15��[�� 1
;�� 08�� .08�pM H��
3 ��8 [�� 17^@� ��� (� ���* 	�3 ��IIE� !B��)�4%1.(  

  
 �1�1 - M!�N� �
� ���G �� �T
� 	TT� D��
�� �  JE V+5 u
WQ��  

  

    08�pM H��
3 r).2� 0%)M ��$� g�= 1� [�@3 15�� ��  $% }7@� g�= �%!� [���I� 0��	;� !� ��3� ��  $% n�23� ��8 [,L�
= ��8!�q
� ���- :[���I� 0��	;� ��� [�D�� ��� :$3����5�� :g1 � !� c��* �?�E� X��!% ��[�� c
@�� � . �.� ����(�� H��
3

                                                 
1-Bischetti 
2-simon  
3-interception 
 4- Evapotranspiration 
 5- Shear strength  
6- Reinforcement 
7-Watson 
8-- Genetic properties  
9- Environmental characteristics 
10-Abernethy 
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15�� c
@�� �)�* 12�
3 �� g�= �4�3�4� K�!��q- ��c�.W- $���!; �)�A� : ��C j�!M �� �!�C[@�( ��8  e��3� 1� �� �?�E�
����.  �A3� c��!- 	�3 � �8 15�� !?
 K�!o� �(�� �.� !_�* 6�IE- ��)	C 13)C �� ([�� 1
;!C ��!
 ���!� ��)� �8 13�=���  ���� ��.  

<�� � ����
�  

1 -3	G}
�AN��� ���G � ��J�� �
�  

     ��)�  ��$E��� $A5� !A% 1�%�* �� � �)_� ����!= ��
�� �� ��� J5� 	����  ()* 1�,�?�$%�� .  ()* (� �5��  ()* ���
[��  $% �
�� �)5� �
!% e�.% �� [��
)� !R3 (� �  �)� n)
  !
 �7V� 	���� .��� 1�,�?� ��)�  ()* 

′
-38  -°35 �-   05- 36 

 � �,�.% �!/22 -58  �-08-61  �
�� �
!% e)� [��  $%)�4%2 .( 	����  ()* ��� [���16970 $%�� �� ��!� !
� )7�� .
1=�% ����� 1� [�� ��� J5�  ()* ��� 13�=��� ��!-  $./[�� �7W; � cG�� �8$�� �� �$�
� ��8 . �I
@� �)� 1� 13�=��� ���

+N�� ���!F �  �)� cG�� ���!F $
�;�� 1�7�- �� 1I?�� ��8$��.3 .� 1� $A5� [%� ��$* e)170  �� [%� ��!
C�	� !
�)7��
[�� v!% +)�F 1� +!k e�.% [AF �� $A5� [%� �7V� 048( 	�3 ��� J5� 13�=��� �  �)� n)
  !
 	�!�� 1_)* .���!F ��8

[�� ����)=!� ����( [�.8� (� �
��V � �(���5� <��W� ��,� 1� ��� J5� 	����  ()*�� �E?� . Z5= 1.�3 1I?�� ��)8 � +�
!� �;!� ��� J5� ��8 1=�% !s�� �8$�� c�j� � [��  $% �;!�� �– �� 1���� !�- � ���!= �- <!� +�u �  �)� �3����$��� .  

  

  

  
�1�2- �8(
J� ���� ��J�� D+8E��  

  

      13)C !_�* 6�IE- �� ���!� ��)� �8��C 13)C	C )Tamarix hispida ( 1�
=�� (��� �)% � �3����� 6���� ��8$%�� . ���
18�!�� !
@� �� O7k�  ��C13�=��� � �8���� 0��� Z5= �*�)3 ����7
 � �)% ��8.  X��!% �� ��C(�� � �45= 1� n��I� [�� �8��C

������ [��:  �C �����1
�� � K����53� ��A
3� �� 	���M � ��A� �W; �� 1� �3� 	�!
 ���8��  $8�5� �8�)% . g�= 1� ��)% �_���
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� +)�!�13�=��� �7W; K�3��!F !�o�- [E- �� � 1
%�18�!�� � �8$3��� ��!
 �8:  �B5��� 17.F (��� +)@E� 	C 1�
=�� ��8�)%.  ���
g�= r�)3� ��  ��C��% [;�� �� �8-[%� � ���  	�!B�� :���g�= �� ��N�� ��8��  $�� 6�./ 1.�3 �� 6�./ ��)�� ��8�)% . 1����

 ���  �B5��� r�D-��800  �-1200 [�� ���� }?� (� !
�. O������!- �E� $%� ��!� 1I?�� �� �$% ���( � �3����� Z5=� n!C ��8
g�= �[�� �)% ��8. ���� ����( [���I� �)8 ���� !��q- !��!� ��  ��C ���. O����  �N/ 1� ��), g�= :	C  ��C $%� ��!� g�= ��!-

[��. �% :���� Z��	3�!�� � �7*�� ��813�=��� <$�
@8 	C  ��C $%� ��!� ������ ��F �8. ���( ��8!A3 ���� �� ����.8 ��8
e��)C � ��% � �)%13�=��� !
@� � +)�!� ��8�� $%� ��)= 1�  ��C ��� �8$�� .  )7
 	�3 � +� �4�	�; K��!_ ���I� �� [���I�

8 13�=��� �� ��N�� �
�)� �� �.* e�* �� ��AB�� 1
�- � �AB��[��  ��C ��� (��� K��V)W= (� �8 ��@� � � . ��� r).2� ��
�Cp�� �8 	C13)C �� �%	q,  $% O�!�- 6���� Z�j),)�� [��s- ��!� O���� �� �8 13�=��� ��8  ���� [T�D* 	�3 �!
��� �$8�.  

  

2-3b��}" <��  

         ��8 13).3 ��� !� �8�B5���(� c�I
@� P!� K�5���(� 6�IE- ��� ��13).3 �� �� H��
3 � $% n�23� 15�� ��  $% }7@� g�=-

$% 1@��D� 15�� ��$� ��8 .13).3 n�23� ��!�13).3 1� [�� n(L �!�C 15�� J7
�� ��8 1
�@3�� ��  �!.8  ��)�3 [�� K�)V 1� �8
�)% [%��!� .�� ����.815�� !?
 [@��� (� �85  � $%��3 !
5�� !
.�7��)15�� ��!�-�)?
 ��8�� ! c�I
@� P!� K�5���(� (� ��)-

 �F!� P!� K�)V 1� �� !
C�	���!�  ��D
� (13).3 1�A- n�B�8 �� O,�
 (� g�= �?I� (� $3$% 1�A- �)R�� ��� 1� 1� �8�B5���(� ��8
13).3 �  ��)�3 c8 1� g�= [;�� �- $%  ��D
��$�453 �8 . ��$�- X��!% ��� 1� 1F)- ��21  �5���(� 13).3O,�
 17��)� ��810*10 

 ��$�- ��� (� 1� $% [%��!�3 �)� 15�� $
�; 13).3 .13).3 g�= [�)�� �D* �)R�� 1�1
@� �8 �I
��  �B5���(� 1� � $3$% �$��
$3$% . c�I
@� P!� K�5���(�UU) (13).3 ��� !�  $53 �548( � 1
;��3 c�4E-!A% �  ��  ���� g�= Z�3�4�  �B5���(� �� �8�(�� 

$% n�23� $A5� .15�� P!� !8 n�.-� (� QM�.F �B
��@C }?� �� �)F)� ��815�� !?
 � ��$�- � $3$% ���� � �!�C  (�$3� �8
$% [�o .�Cp�� ����- �� O,�
 !8 g�=  $3�.�
�� (� � $%  ��D
�� g�= �4�	�; ��8.  

  

I�5 � H

��  

        ��.% e�$F �� c�I
@� P!� K�5���(� H��
31 ��[��  $% 1G� . e�$F ��� ��dmax  }?� �� �)F)� 15�� !?
 ��!
C�	� t
g�= �B
��@C ,τmax  !s��$* �%!� 0�- t ,   σn  ��)./ ��5; ,RAR  [�� g�= �� 15�� �3���!; !B�� K���/ 1� �� 15�� c��!-

 1?��� &��� !� 1�1 $�� �� [�� 1�:  

  
       1?��� ��� ��AW  ����� g�=  �)- }?� �B
��@C 1EDV ��$
�� �� 15��) 15�� � g�= [*�@� r).2�(tAR   e�q%� [*�@�

 15�� X�)-  $%)�B
��@C }?� ��$
�� ��( t i  � �)F)� ��8 15�� ��$�-ai [� �8 15�� (� Z� !8 �?I� }?�.  
  

         H��
3���!� �=!�5�� c
@�� (� 0�� �� 1� [�� �� (� ���* �)F)� ��81   �- 1��  ���C ��8    $����!; �� !o)�� � c�I
�@� !�o�
15�� c
@�� :���� g�= �%!� [���I� � �C$��@Y 0��	;�15�� c
@�� (� 0�� �� (� [�� K���/ �� � [��  ��C 1��A� ��  1�� ��

15�� 1��A� !?
 �� �� � $%�� 1
%�� !
.�7�� H�M �- �� e���� �!?
 ~���$*( dopt) ��$���3 ) ����4.8 � �!D�F [��!%1393(.  
 e�� �� 15�� !?
 \=�%2007 (� [�� K���/ 1� $% 1G��� ����4.8 � ������ X�)-:  
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 e�� �� 15�� !?
 \=�%2007 (� [�� K���/ 1� $% 1G��� ����4.8 � ������ X�)-:  
RDR =d50 / dmax *100                                                                                                         ( 2)                                                                             

    
   :�� �� 1� d50 1� [�� �!?
50 15�� $V�� � !��!� 13).3 �� �)F)� ��8� $�
@8 �� (� !
4Y)� �� dmax   15�� ��!-�)?
 !?


[�� 0���(� ��)� g�= 13).3 �� �)F)�.  
      15�� $V�� �3���!; e!
�� ��4�� 1� ���23� (� !_�* 08�pM �� �)R�� 1� �9, [@�3 !�9|3�4�� ���� �)� 1� \�5� !?
 �� ���8

 ��� �$�� 1
�� ����� 1� �!���I� �8RDR   c8 1� Z��	3��$3$%  ��� ��!
  �!C Z� �� $�%��. 

  

#�)%1 -.��� �)�5 ����  
�
�� f
��  5 
�RDR �RAR   

  

���$� .�
$�  

σσσσn 
)kg/cm2(  

ττττ  
Kg/cm2 

RAR 
))c��(  

RDR 
))c��( 

1  .2/0  24/0  0  0  

2  5/0  33/0  0  0  

3  1  62/0  0  0  

4  2/0  37/0  18/0  07/0  

5  5/0  52/0  22/0  077/0  

6  1  79/0  28/0  095/0  

7  2/0  35/0  31/0  14/0  

8  5/0  59/0  33/0  1/0  

9  1  69/0  29/0  17/0  

10  2/0  38/0  43/0  2/0  

11  5/0  61/0  35/0  25/0  

12  1  75/0  38/0  28/0  

13  2/0  43/0  43/0  29/0  

14  5/0  65/0  43/0  31/0  

15  1  88/0  51/0  34/0  

16  2/0  46/0  48/0  48/0  

17  5/0  63/0  57/0  4/0  

18  1  89/0  62/0  35/0  

19  2/0  48/0  59/0  7/0  

20  5/0  55/0  49/0  48/0  

21  1  79/0  85/0  52/0  
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       �C$��@Y !
����M �� ���% g�= �%!� [���I� ��8!
����M )c ( �7=�� g�4?V� 1���( � ) φ (�� [�D�� !�o�- [E- 1� $�%��

c
@�� �)�*15�� ��8�� !��q-  ��C ��$��� .0�- �� �)F)� �%!� ��81� g�=15�� 17��� ��8 �A
�� �%!� [���I� 1�  ��C�� 
$3)% . ��$�- g�= 0���!; � �B
��@C $���!; :�%!� [���I� 0��	;� 12�
3 �����)% . ��� (�  ��D
�� �� ��8 g)7� e�$F ��� ��8

 1� g�=7 c�@I- 1
��!8)� �B
��@C P)M c�I
@� P!� 0���(� ��)^- 6��?� � $3$% �$�� - � O.,)� 1���( !���I� � c�
 �)- �C$��@Y � �7=�� g�4?V�$% 1���E� ���= ��8 .  ��.% e�$F2  �!C �� ��53  $�� [�� 1� H��
3 &��� !� �� v); ��8

$8� .�� ��R
3� 1� �)?3�.815�� �)F� ���c5Y K�!��q- �8!
����M �� �� �!�C ��� 1� [��  �!� ��2�� g�= �%!� [���I� ��8
$./ K�!��q-[�� 1
%�9C !�o�- 	�3 g�= �7=�� g�4?V� 1���( !� �$* �- �  �)� g�= �C$��@Y ��$I� �� �- .  

  

 #�)%2-  
�
�� f
��  5 	!��� \
1Jc� �
��/ � 	G)�W�2  
�
��RDR 

RDR 
)در��(  

ΦΦΦΦ 
)در��(  

C 
Kg/c
m2 

0 29 12/0  

09/0 -07./  28 26/0  

17/0 -1/0  22 32/0  

25/0 -18/0  24 33/0  

31/0-28/0  26 34/0  

4/0 -34/0  

7/0-48/0  

28 

22 

36/0  

38/0  

: 
 

       g�= 13).3 1�A-1� 15�� ���* ��8 g�= �� 15�� �3���!; w�E, (� e!
�� ���
 !�k � ����� X��!% �� �  ��)�3 [�� K�)V
1
�� �9, � 1
;!C n�23� ��� �$�� ��� ���- �8!���I� �� �)F)� ��8 RDR �� c8 1� Z��	3$%��.  e�$F ��� ��RDR=0  1� f)�!�

�� 15�� ��$� g�= ��8  �)-$%�� . \=�% ���I� �� g�= �7=�� g�4?V� 1���( � �C$��@Y n�!C)
@�8 c�� �� RDR  !�o�-
!
����M !� 15�� !?
 � �3���!;�� \�5� g�= �%!� [���I� ��8�)% ). �4%3  �4 .(  
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�1�3 -  \
� \
1Jc� �
��/ 3� ++ZQ)ΦΦΦΦ( ���T
�  JE P�
� �5
��)RDR( 

  

  
  
  

  
�1�4- \
� 	G)�W�2 3� ++ZQ)C ( �T
�  JE P�
� �5
�� ��)RDR(  

  
     1�  $% }7@� g�= �C$��@Y 0��	;� !s��$* :H��
3 &���!�   �!C 1� f)�!� 15�� 17���48/0-7/0 [��.   g�= �C$��@Y

15�� 17��� 1� (� �812/0  1�38/0 [��  �!� �$�M 0��	;� . !��!� �� g�= ���$��M :}7@� g�= �%!� [���I� � �C$��@Y 0��	;�
����  �!.8 1� �� 0���!; � �B
��@C .	�� ��  $% }7@� g�= �� �C$��@Y ���/ 15��C ��8 	 !4� g�= 1� [�@3)15�� ��$� (

260 [��  �!� �$�M 0��	;� $V�� .� 1
%�� �� &)4�� �$3�� g�= �7=�� g�4?V� 1���( ���I� �� !4� g�= 1� [�@3 � [�7 
[�� g�= �C$��@Y K�!��q- 1���� � �!� (� !
.� ���@� r).2� �� �� K�!��q- � [��  �!� �$�M 08�� 1F�� . ��,� ��.8 1�

 0��	;� ���/ 1� [�@3 �� !�o�- �!� ��� :[�� !o)� }7@� g�= �%!� [���I� 0��	;� �� �7=�� g�4?V� 1���( 08�� $�Y !8
 ���@� �C$��@Y��� (� � [�� g$3� !V ��  ��C 15�� �� }7@� g�= �%!� [���I� 0��	;� ��< g$3� ��@3 !�o�- (� !R3 φ 

�� ���!I- 0��	;� e���� ��)- C [@3�� .  $% }7@� g�= �%!� [���I� 1F)- ���
 0��	;� r).2� �� !�q
� �� ��� !��q- $���!�
15��	�� ��  ��8 	C ��8 1�
=��� 1
%�� e��3� 1� ��[�. 

  

� +G ��+��:  

    15�� !�o�- [E- g�= �%!� [���I� ���!� [AF 1�
=�� :	C ��821  �)R�� ��� 1� 1� ���8 O,�
 17��� 1� �5���(� 13).3
 1� $% [%��!� $3�)�  $% 1
=��3 )� 15�� $
�; �A3� (� 13).3� .13).3 ���  �B5���(� 1� � $% �$�� 1
@� [%��!� (� QM �8

 g�= Z�3�4�$% �I
�� $A5� �(�� !A% �  ��  ���� .13).3 ��� ���$3�
�� c�I
@� P!�  �B
�� 17��� 1� �810*10   ��� P!�
�)5�� 1VN= !�( K�)W� H��
3 6�IE- ��8 1
;�� ��7E- � 1�	2- � 1�)�!� ��8!
����M 1���E� (� QM � � $3$%:  

1-.  0��	;� ��RDR 	;� 	�3 g�= �%!� [���I� ��$I� g�= ���� 0��$���.  
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2-  0��	;� ��RDR �� ��53 0��	;� 	�3 g�= �C$��@Y ��$I� g�= �� ���� ��7=�� g�4?�V� 1����( ��)�� �� �,� $8�
�� ��53 �� 08�� �.� $* �- �  �)� cR���3 K�!�q-$8�.  

3-�� �7=�� g�4?V� 1���( 08�� (� !
5�� �C$��@Y 0��	;� 14��� 1� 1F)- ��� r).2� �� :$%�� 0��	;RDR  0��	�;� OF)�
�� g�= �%!� [���I���!C.  

4-  	C [=�� ��4�� 	�3 � �?�E� ��)%� X��!% � ��)% ���I� �� [���I� 1� 1F)- ��� 1.7
 �� ��  ��� !�s4- �9�  � [%��
 g�= ���!�  $3( 1�L Z��  $�3��� 15�� $��$F 1�I?�� �� �8�-)� K$� �� [�� ���
 �7V� �E� �� �� c�I
@� ��2�� �*��

$�� $8� 0��	;� �� 0���!; ���I� �� 13�=��� ��8  ���� [���I� �� 1F)- ���
 $* �� �.  
  

O5
�� 

 �!D�F [��!% , n. ������ ,n .   . ���DV , n . �)-!M ,�.) 1393( ,15�� c
@�� !�o�- ����(�� n��I� �� )A7� ��  �� g�= �(��
(�  ��D
�� ��8 \=�%RDR  �RDDI . �.7/ 1�!53-	���� [�!�$� � ��$�A� �58�pM, $7F6   ��.%2 , ]107 -114.  

�$�/ ,� .���3)�2� ,+ .�.�*� ,i .�!��( ,n .�� ����* �3L�� ,v .)1389( , 1� �7��23� 13)C ��; [@�( ��8 �Cp�� ���!�
 !A� �)R�� ��$�A� [@�( �� �!�C)���)� ���!� : c-�M 0��– ���!�= �B�F .(� 1�!53 ����� [@�( X�E, ����� 172�

��!�� �����.  ���63   ��.%1,1EDV53  -62.  
Abernethy, B. and ID. Rutherford. (2001). The distribution and strength of riparian tree roots in 
relation to riverbank reinforcement. Hydro. Process. 15: 63–79. 
Bischetti.G.B.,(2009). “ Root cohesion of forest species in the Italian ALPS”, Plant soil, 324:71-89. 
Nilaweera, N.S. 1994. Influence of hardwood roots on soil shear strength and slope stability in 
southern Thailand. PhD Dissertation, Asian Institute of Technology, Bankok. 
Simon .A., and collision.A.J.C. (2002).” Quantifying the mechanical and hydrologic effects of 
riparian vegetation on stream bank stability”, earth surf. Process.landforms 27:527-546 
Watson, A.J. and M. Marden. 2004. Live Root-wood Tensile Strengths of Some Common New 
Zealand Indigenous and Plantation Tree Species. New Zealand journal of forestry science, 34(3): 
344-353. 

  
 
 
 
  
  

  
  

 
 
 

Archive of SID

www.SID.ir

http://www.sid.ir

