
  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٣٣ 

 

  

 
گنبدكاووسدانشگاه   

"گياهان بومستيزحفاظت "نشريه   

زدهميس، شماره ششمدوره   

http://pec.gonbad.ac.ir 

  ان آزادشهر)ي: جنگل كوهميمطالعه موردجنگل (بر خاك  ينيزم ياز چوبكش ياثرات ناش يبررس
  

  3ياحسان عبد، 2 راد يمقدم يمصطف ،* 1ياريشهرا رضيعل

�������� 
 ������ 
������ ���������� ���� �
������ � !� ��"# 

$% &������١ 

��%$% ��'�!( )��*� 
 ��&
��+ ���� 
������ ��$�+� ,�-��. /���٢ 

٣����� &� 

$%&����*0� 1�*0 ��2�3� 
 ��$4�5 �&
��+� !( )��*� 
�'�� 6$+ 

&�7�&� 8�:�#� :;<=/:/;?                             &�7�@4 8�:A$ :;<=/:B/:;  

������������
�
�
�
�CCCC        

                        
$D� E���F� ��G� 1�� ������ ��H$���
$D� E���F� ��G� 1�� ������ ��H$���
$D� E���F� ��G� 1�� ������ ��H$���
$D� E���F� ��G� 1�� ������ ��H$��� ��I�7 ��G� )��*� �� ��� $��� ��� �� 
 
�J K���� 1�*0 &� �&��$� ��I�7 ��G� )��*� �� ��� $��� ��� �� 
 
�J K���� 1�*0 &� �&��$� ��I�7 ��G� )��*� �� ��� $��� ��� �� 
 
�J K���� 1�*0 &� �&��$� ��I�7 ��G� )��*� �� ��� $��� ��� �� 
 
�J K���� 1�*0 &� �&��$�

�� &�FJ ,� ���*0 L(�*� &� K��& 
 K���
&�� &�FJ ,� ���*0 L(�*� &� K��& 
 K���
&�� &�FJ ,� ���*0 L(�*� &� K��& 
 K���
&�� &�FJ ,� ���*0 L(�*� &� K��& 
 K���
& ��M�� �����% ����� &� )3�
 $DJ���. ���FH�+ 1�*0 &� /H
N4 O�� .�*�. ��M�� �����% ����� &� )3�
 $DJ���. ���FH�+ 1�*0 &� /H
N4 O�� .�*�. ��M�� �����% ����� &� )3�
 $DJ���. ���FH�+ 1�*0 &� /H
N4 O�� .�*�. ��M�� �����% ����� &� )3�
 $DJ���. ���FH�+ 1�*0 &� /H
N4 O�� .�*�.

Q� �� �� O��'7 
 ��&$� R�H  .�JQ� �� �� O��'7 
 ��&$� R�H  .�JQ� �� �� O��'7 
 ��&$� R�H  .�JQ� �� �� O��'7 
 ��&$� R�H  .�J
&
$# ,� ��
�S�) ��
�S� ��%����+ ��$�@4U�
&
$# ,� ��
�S�) ��
�S� ��%����+ ��$�@4U�
&
$# ,� ��
�S�) ��
�S� ��%����+ ��$�@4U�
&
$# ,� ��
�S�) ��
�S� ��%����+ ��$�@4U����� &� V�- ���(& 
 ( &� V�- ���(& 
 ( &� V�- ���(& 
 ( &� V�- ���(& 
 (XXXX     1��J &�F�7 1��J &�F�7 1��J &�F�7 1��J &�F�7

 &� 
 ��� ������ $��� Y�
 
 Z$� �& 1�� �(1�*0) �H�J &� 
 ��� ������ $��� Y�
 
 Z$� �& 1�� �(1�*0) �H�J &� 
 ��� ������ $��� Y�
 
 Z$� �& 1�� �(1�*0) �H�J &� 
 ��� ������ $��� Y�
 
 Z$� �& 1�� �(1�*0) �H�JXXXX     LF� LF� LF� LF�[[[[\\\\C[C[C[C[ � � � �C[C[C[C[ \ \ \ \][][][][     
 
 
 
][][][][\\\\X[X[X[X[    �������������������� ^����  .��� �$�� ^����  .��� �$�� ^����  .��� �$�� ^����  .��� �$��

���� &� O�*_FH 
 1+ �$�@4U�Q� �� �� ,+ ��� ���� ��&$� O������ &� O�*_FH 
 1+ �$�@4U�Q� �� �� ,+ ��� ���� ��&$� O������ &� O�*_FH 
 1+ �$�@4U�Q� �� �� ,+ ��� ���� ��&$� O������ &� O�*_FH 
 1+ �$�@4U�Q� �� �� ,+ ��� ���� ��&$� O��) `��a� ��H) `��a� ��H) `��a� ��H) `��a� ��H]]]] � � � �bbbb � � � �cccc � � � �dddd � � � �CeCeCeCe����    ]e]e]e]e � � � �e[e[e[e[     
 
 
 
cececece     &� (,S�3� &� (,S�3� &� (,S�3� &� (,S�3�

�*'� /�� #� �H�J ,S�*��*'� /�� #� �H�J ,S�*��*'� /�� #� �H�J ,S�*��*'� /�� #� �H�J ,S�*� ��*�F(� f�� &� &�� ��*�F(� f�� &� &�� ��*�F(� f�� &� &�� ��*�F(� f�� &� &��CCCC     &� g�- ���(& 
 U�Q� ,� ��
�S� ��%����+ O�*_FH .�&�� �G&� &� g�- ���(& 
 U�Q� ,� ��
�S� ��%����+ O�*_FH .�&�� �G&� &� g�- ���(& 
 U�Q� ,� ��
�S� ��%����+ O�*_FH .�&�� �G&� &� g�- ���(& 
 U�Q� ,� ��
�S� ��%����+ O�*_FH .�&�� �G&�

 E
�Q7 �H�J &�F�7 E
�Q7 �H�J &�F�7 E
�Q7 �H�J &�F�7 E
�Q7 �H�J &�F�7*'�*'�*'�*'�����&��&��&��&��     ,h ��� ���� ��&$� ^���� .��� Z$��& ,� i��$� &��S� O�$���� 
 �J�� $��� ��H&�F�7 �� ,h ��� ���� ��&$� ^���� .��� Z$��& ,� i��$� &��S� O�$���� 
 �J�� $��� ��H&�F�7 �� ,h ��� ���� ��&$� ^���� .��� Z$��& ,� i��$� &��S� O�$���� 
 �J�� $��� ��H&�F�7 �� ,h ��� ���� ��&$� ^���� .��� Z$��& ,� i��$� &��S� O�$���� 
 �J�� $��� ��H&�F�7 ��

$H &�  j�k'� 
 ��- ,���&$H &�  j�k'� 
 ��- ,���&$H &�  j�k'� 
 ��- ,���&$H &�  j�k'� 
 ��- ,���&     �$�@4U�Q� i�!7&� �&�� 
� �$�@4U�Q� i�!7&� �&�� 
� �$�@4U�Q� i�!7&� �&�� 
� �$�@4U�Q� i�!7&� �&�� 
� \ \ \ \    ) �%����h) �%����h) �%����h) �%����hr= -٠.٩٣ �$�@4U�Q� 
 ( �$�@4U�Q� 
 ( �$�@4U�Q� 
 ( �$�@4U�Q� 
 ( \ \ \ \     ,� ��
�S� ,� ��
�S� ,� ��
�S� ,� ��
�S�
&
$#
&
$#
&
$#
&
$#����    ))))r= -

٠.٩٤ .��� &�$3$� ( .��� &�$3$� ( .��� &�$3$� ( .��� &�$3$� (,�F0��,�F0��,�F0��,�F0��    4444������D*���D*���D*���D*��H�H�H�H����    �� ��l�Qm�� ��l�Qm�� ��l�Qm�� ��l�Qm /H�h ��$� ��k��� $��� �
& E����S� ����� O�a�& ,� ���7 /H�h ��$� ��k��� $��� �
& E����S� ����� O�a�& ,� ���7 /H�h ��$� ��k��� $��� �
& E����S� ����� O�a�& ,� ���7 /H�h ��$� ��k��� $��� �
& E����S� ����� O�a�& ,� ���7

 �� 
��Q��� ���k��� ���� ��$h �
��� ��%����h �� 
��Q��� ���k��� ���� ��$h �
��� ��%����h �� 
��Q��� ���k��� ���� ��$h �
��� ��%����h �� 
��Q��� ���k��� ���� ��$h �
��� ��%����hR$�*�R$�*�R$�*�R$�*�
�**+
�**+
�**+
�**+�H�H�H�H����    
& &� K���
&
& &� K���
&
& &� K���
&
& &� K���
&.�$h 
&�J� ��k��� $��� �.�$h 
&�J� ��k��� $��� �.�$h 
&�J� ��k��� $��� �.�$h 
&�J� ��k��� $��� �        


n�

n�

n�

n�
�H�H�H�H����    :����+:����+:����+:����+    ��$�@4U�Q� ������� ��H$��� �g�- �l�Qm��$�@4U�Q� ������� ��H$��� �g�- �l�Qm��$�@4U�Q� ������� ��H$��� �g�- �l�Qm��$�@4U�Q� ������� ��H$��� �g�- �l�Qm    $H�l o�2a� ��
$H�l o�2a� ��
$H�l o�2a� ��
$H�l o�2a� ��
��������    
&
$# ,� ��
�S�
&
$# ,� ��
�S�
&
$# ,� ��
�S�
&
$# ,� ��
�S�����V�- ���(& �V�- ���(& �V�- ���(& �V�- ���(& �  

 
 
 

                                                           
  shahriari@eco.usb.ac.irlia: يسنده مسئولنو*

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             1 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٣٤ 

 

,��S�,��S�,��S�,��S�        

     pD� �� �k� O�$71q��� ���*D� /a� &��-��$�� �1�*0 
 �Hrs7�$ �.�H  .��� 1�*0 Y��� $�


�F� /a��-��$�� �� ��� i��$� �H 6
$- ,-$� &� �FD� /S� ,h ��� ��k��� ��H$��� ,

 ���� ������� ��H$��� .��&�� 1�*0 �� K��,�&�t*� O�J�� ��$7 1�*0 &� Eu.R�H��  6
$-

�� ,h �*��H K���H$r� �*���7�  1�*0 v��'�� p���� $� �Q*�,�F0��  V�- w�$a7 K���
& ��I�7 


 ,S�*� &� K��& 
��I�'# .�*J�� ,�J���H
$D� �/���� Y��7 �&��$��� �*��� ��H x��� ����7

O�J�� ��$7 O�*_FH .��J &��J ��M�� 
 V�- �%�$�# �p+�$7�� Eu. ���I
&��H o��- �
& ����7

�J�� ,�J�� �FD� /S� K��& 
 K���
& �� �� 
 V�- )Safari et al., ٢٠١٦; Zemke, ٢٠١٦(. 

 ��H$��� o�2-&� ���� &� ���'�� E�'I��� ������,�S���$t� �$�@4U�Q�� �%����+  ,� ��
�S� 



&
$#� ),����*� ��� ,�#$% E&�G (g�- ��
�S� �� �2-�J )Cullen et al., ١٩٩١; 

Sutherland, ٢٠٠٠; Junior et al., ٢٠٠٧;Han et al., ٢٠٠٩; Donagh et al., ٢٠١٠(  ,�!I� ,h

y-�J O�� O�� &��&�� $�Fh z��!�� �$�@4U�Q� ��H E�'I��� �-$� &� �D*7 
 ��� ,�#$%&�$3 ,'I���

rs7�
$D� $�&$� g�- �$�@4U�Q� $� �&��$����� 
�J (Snider and Miller, ١٩٨٥, Cullen et al., 

١٩٩١, Sutherland, ٢٠٠٠ (,��+&�(� 
��� ���� E�'I��� ^�������  ��%����h /�� #� x��� ��$7 ,h

 
 g�- ��
�S���&��,M 4U�Q� /H�h�� �. �$�@ �$�%��0 .��J,��& A$��% 
 K. U�Q� �� ��� ��H

g�- &� �@{� ���� 
 ��H v��!7 ��M�� )Han et al., ][[d (K��& 
 K���
& $���S� /�� #� 
 

)Zemke, ][Cc; Jourgholami, ][C|(� �� �� ����� E�'I���  �� ��$�� &� .�*��H ��$7 E�$r� $�

�%����h �&�� &��#$% E&�G g�-� v�}� ��$� .��� ,��'Q�I) E�'I��� ,� ���7� ���CX|e�#�& ~�� �

 ���&��FH 
CX�|���&�0 ~� ��*M� 
� ���CX�d $r� &� g�- ,������ /�� #� ���� ,h �$+ 
&�J� (

��&�kFH 
 ��S� ,'I��� .�*��H ��k��� )Naghdi et al., ][[d ( pH ,� 
 ��J �&��J ����

1�*0 g�- �%�&�-pI��� ��H ��&�kFH 
 �7 � E�'I��� 
 ���% )Ezzati et al., ][C] ( 
 ���� 


�QM� )Solgi and Najafi., ][Cb ( /H�h 
 ��k���$��� g�- �$H�l o�2a� ��
 /�� #�  ��

�� $t� ,� ,�!I� .�J�� �4 &� �& 1�*0 Y��� ,� �!�� g�- 1a�a7 ���� �Fq�� ,� ,0�7 �� ��&

R$G ���$�� &� ��k��� ��H$���  �*��� ��&��� �� �. ���� i�!7&� �
�� g�- �%����h ��&$�

ph�$7 ��� .�J�� ,�J��� ����� ,�0�7 K��& 
 /���$# �K���
& ��$�@4U�Q� ,���-���-  &�

�� 
 
��0 ,k!J �-��$����H$� ������ �� �S�7 �!}� 1��� �� E�'I��� .��$%��M��
�J  &�

*0 L(�*� &� �$�@4U�Q� E�S�S�7 ,*����� �&��� �
�'� �� ,h ��� g��� &���� ���$�� ��� ,� ���7

�F��� ��$�*+� )CX|X������� 
 (� ) ��&��FH 
CX�b w�$a7 ,���& v
� �&�� &� .��F� 
&�J� (

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             2 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٣٥ 

 

 ^���� �&�� 
� $H &� 
 ��&$� �$�@4U�Q� 
 �H
$% )�3 ,���&  �� �
� �&�� &� 
 �$�@4U�Q� 
 1�*0

�$�@4U�Q� /H�h �� �h�m ����k� ,� �! �$�@4U�Q� E�$��{7 ,*��� &� ,�!I� .��� �H�J ��H


����� 1���
 �� 
��Q��� �� 
 ��k��� ��H$��� ��&�# )��*� &� ��&�� ��$�@4U�Q� p�S��� �$�%

�#��  ��$� ��'��� $��� ��k��� ��H$��� ��� ,h ��� ,!*0 �. �� ����� O�� ��FH� .���

�4 �
�� O��� �� �%��&�� �&�-$� 
 K���
& ��M�� v�F�m� ���� /J��&��,M  K��& ��I�7 
 /���$#

 &��.�H /H
N4 ��� $��� R$( �� 
 
��� u��
�$h ���r ,�J@% ��H 
 �%����h ,���& ,h ���

�� j�k'� �$�@4U�Q� ��J����&��,M  
 /���$# 1�����4 
 
�J ��� �� �  �� �H$��� �%����h

�� /�� #� �& K��& ��I�7.�H� �� �$�@4U�Q� E�$��{7 �� �� 
 ��� O����� ��E���F� ���7 ��H

/�4 ���$��� ��$� ,��$�%�.�H  
 �m�$(4�/��*�  .��F�  

 wI��� ,� ,0�7 ��
�J$+U �� V�- ��� �# E��G�2- ��&$� �,'I��� O�� ��M�� �� R�H �+s7��  $�

O�J�� ��$7 $r� &� �$�@4U�Q�
$D� Eu.��� �
& $� �&��$� 
 Z$� �& �F�3 
� &� ������ ��H$

�� (1�*0 1-��) �H�J ,�m�� �� �. ,���S� 
 $��� Y�
 �F+ �L�S�7 O�� $��� R��H� �� .�J��

 
 (�H$��� K��& 
 K���
& ��I�7 1�����4 /��F� �D0 �!��*� y-�J) �$�@4U�Q� E�$��{7 ���F�

 .��� g�- ��
�S� 
 �%����h ��$�@4U�Q� O�� ,���& ��&$�  

A
& 
 ����A
& 
 ����A
& 
 ����A
& 
 �����H�H�H�H        

 ,S�*� ,S�*� ,S�*� ,S�*�,'I����&��,'I����&��,'I����&��,'I����&��        

 ��m��� �� ���FH�+ �&����*0 �$(�I��$� Xc|C   �a�. 
��m &� &���H�d 1�*0 E�F��S7 ��-

�����% ����� �'�!( )��*� 1+ 
&��� 
��m &� &��+ v�FJ ��H\  ��%$%)3�

�J  �$� .���

  �a�. 
��m �I�FJ �m &� ���FH�+�d ,�#$%&�$3  �� �$� O�� .��� ����FH�+ ��H���
& ,� v�FJ

1��# �����$�p�'� �&����*0 �$( ,� K$� 
 K�*0 �� � �$D+$� 
 E���� �
���- ����. ,� �$J 
 ���.

 ,S�*� �q��#�${0 v�( .��� �
��� O(
 �&����*0 �$(,'I����&��  O��ee  
 ,0&�C[  
 ,S�3�

X[  �7 ,���ree  
 ,0&�Cb  
 ,S�3�bd 0 �$� 
 �3$J ,���rO�� �. �q��#�${X|  �7 ,0&�X|  
 ,0&�

ec  
 ,S�3�Ce  
 ��& ��I g�- ��&�� ,S�*� .��� )3�
 �I�FJ ,���r �� �� Y���� O�� &� Eu
 �

1�*0 |[[ ����$�� v�� &�  ������% ����� �'�!( )��*� 1h 
&���) ���CXd[����� .(�  &�

 Y��7 ,S�*����� ����u Z$� &���� 7� �0$!Fbe[C l ��#$�%&�� ��$�  1��+
�$%��,* ��-

� .�J�����
 
����� O�  �
�mC[  &�7�� E&�3 
 O7]][[ 3� &� &
��� ,S�� .�J������� &�� O

,��0
�J�0 
&� ����H$� ������ e|/X  .���  w'��$��  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             3 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٣٦ 

 

  

 1kJ 1kJ 1kJ 1kJCCCC \ \ \ \     ,S�*� ��'3�� ,S�*� ��'3�� ,S�*� ��'3�� ,S�*� ��'3��,'I����&��,'I����&��,'I����&��,'I����&��        

S�7 A
&S�7 A
&S�7 A
&S�7 A
&���� L L L L  

,�&�t*� �4 �� 54 �/H
N4 O�� ��M���
$D� ���$�&��  w�J �� ������ $��� �� �,S�*� &� K��

$S7�z�!  �-��*k�)][  �� /�� �� (�G&�e[ ,�S� K�a��� �� .�J ,�#$% $t� &� �. &� ��$7 &�� ��

 1G��# ��  5�� 
 O��'7 ,��F� O�I
� ��#��27C[[  
� $�� &� .���J O��'7  �� $��� ,��F�X  �&�$�7

��%����+ ��$�@4U�Q� �� �� �- ��
�S�
&
$# ,� ��
�S�) g��F�3 &� V�- ���(& 
 (�H�  $���  +$�

)Han et al., ][[d �(Z$� �&$��� ,�J�m �� �H )Junior et al., ][[|; Han et al., ][[d 

Donagh et al., ][C[ (6&�- 
�����,�  $) �H�J �F�3 ���*�Ce\C[  1-�� ,� $��� ,!I �� $��

(1�*0 )Han et al., ][[d; Donagh et al.,  ][C[  (,��F�% &� �$�@4U�Q� .�J ��M�� �$�

E������ ce  ����� 1G��# &� 
 ,S�3�] �b �c �d �Ce �]e �e[  
ce ,S�m �� 
��Q��� �� ,S�3� ��H

^*�U�Q� �������)�  ���&��FH 
CX�b 1kJ) (],��F� 
 ( V�- �&��$�,�&�t*�  o�2a� ��
 O��'7

��Q��� �� V�- ���(& 
 �$H�l&�*��� �� 
 )Blake and Hartge, Cd�c ( LF� ,� &� 
[\C[� C[\

][  
][ \X[ �����V�- f�� �� �$�� 
&
$# ,� ��
�S� 
� $��
$�*4 �� 
��Q��� �� )Agrotronix ( 


 LF� ,� &�[ \C[ �C[ \][  
][\X[ �����
����� V�- f�� �� �$�� �� ,�G�m E���(� .�J �$�%

���. $H� /,�E&�G  ����7���(�� �$� &� &� #�Excel ][C[ -U�
��� ���� v��$� .�J 
$ A
& �� �H

R
$%�F�+ \ F����&$� R��$� �J )Giessen et al., ][[d (�S� 
�,��H� &��.� �� �� 
��Q��� ��  

�$�&� #� SPSS C�  ��*�F(� f�� &�C .�J ��M�� Ok��� ����. 
 5���&�
  �I��. �� 
��Q��� �� �G&�  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             4 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٣٧ 

 

   

kJkJkJkJ 1 1 1 1]]]] \ \ \ \    
�����
�����
�����
�������k���$��� 
 1�*0 &� �$�@4U�Q� $���S� �$�%��k���$��� 
 1�*0 &� �$�@4U�Q� $���S� �$�%��k���$��� 
 1�*0 &� �$�@4U�Q� $���S� �$�%��k���$��� 
 1�*0 &� �$�@4U�Q� $���S� �$�%        

 1���� E�$��{7 �G&� ���� ��$� /H
N4 O�� &� O�*_FH�&$��&��� �J 
��Q��� $�� ,���& �� 

)Sutherland et al., ٢٠٠٠(:  

 ,���&C.  

^����^����^����^����        

��� v�( &�  �� 
 `��a� L(�*� �$�@4U�Q� �� �� O�� E
�Q7 5���&�
  �I��. ^���� �& �s7��� �� -

v
�0) ���F�C &� �H�J �F�3 
 �H&�F�7 &� ���� v�( &� V�- &� �$�@4U�Q� E�$��{7 O������ .(

 1�JX ��FH .��� 
��. ,h &�(1��3&�t���  �$�@4U�Q� �� �� ����J@%��  ����/H�+�,�#�  $�� 


���� ���F7 &� ��� �,�J�� �I
 ��S� ��&�� �H�J &�F�7 &� �$�@4U�Q� �H $��� �� ,���S� &� �$���� &�

 E
�Q7 .��� 
��� �H&�F�7*'��&�� �� 
�H��� v
� �q�$3 
� &� �D*7 Z$� �& 
 $��� Y�
 �F�3-

 .��J  

  

  

  

  

  

  
        

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             5 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٣٨ 

 

 v
�0 v
�0 v
�0 v
�0CCCC \ \ \ \     5���&�
  �I��. 5���&�
  �I��. 5���&�
  �I��. 5���&�
  �I��.,#$(
�,#$(
�,#$(
�,#$(
�    ���� 
 L(�*� &� �$�@4U�Q� �� ������ 
 L(�*� &� �$�@4U�Q� �� ������ 
 L(�*� &� �$�@4U�Q� �� ������ 
 L(�*� &� �$�@4U�Q� �� ��`��a� ��H`��a� ��H`��a� ��H`��a� ��H        

)��*� E�'�$� ��FM� ���. ,0&��  E�'�$� O������  F  

,S�*� ]e/�]c|  ]  c]/bCXX  **X�/C|e  

���� ][/CCXc|  |  ��/Cc]X  **  �d/c�  

�$�@4U�Q� × ���� [�/XCC]  Cb  ]d/]]]  **  bX/d  

��- XX/CCXC  b�  ec/]X    

   O��!7 w�$��27�f
�J= dX[/[  *'��&��  f�� &�C%**   

 

  
1�J1�J1�J1�J    XXXX \ \ \ \    �J ,�m�� 
 ������ $��� &� V�- �$�@4U�Q� Y���� �� �� E�$��{7 ��
&�J ,�m�� 
 ������ $��� &� V�- �$�@4U�Q� Y���� �� �� E�$��{7 ��
&�J ,�m�� 
 ������ $��� &� V�- �$�@4U�Q� Y���� �� �� E�$��{7 ��
&�J ,�m�� 
 ������ $��� &� V�- �$�@4U�Q� Y���� �� �� E�$��{7 ��
& E
�Q7 �� ���� `��a� R
$m) �H E
�Q7 �� ���� `��a� R
$m) �H E
�Q7 �� ���� `��a� R
$m) �H E
�Q7 �� ���� `��a� R
$m) �H

 ���� $H &� `��a� L(�*� O�� O������ ���� $H &� `��a� L(�*� O�� O������ ���� $H &� `��a� L(�*� O�� O������ ���� $H &� `��a� L(�*� O�� O���������������J���J���J���J��((((        

  

) 
�J ,'I��� ���� 1+ &� �$�@4U�Q� �� �� Y���� ��&$�ce  ,+ ��� ���� ,S�*� ,� &� (,S�3�

 ��� &��&�-$� Y�
 
 Z$� �& ,S�*� �� ,���S� &� �$���� &��S� �� �H�J ,�m�� &� �$�@4U�Q� �� ��

1�J )b.(  

 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             6 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٣٩ 

 

a

b

b

0

50

100

150

200

250

300

350

شاهد

ردچرخ

وسط

  

 1�J 1�J 1�J 1�Jbbbb \ \ \ \     &� 1+ �$�@4U�Q� �� �� &� 1+ �$�@4U�Q� �� �� &� 1+ �$�@4U�Q� �� �� &� 1+ �$�@4U�Q� �� ��cececece     E
�Q7 �� ���� �`��a� ���+ R
$m) �H�J ,�m�� 
 ������ $��� &� ,S�3� E
�Q7 �� ���� �`��a� ���+ R
$m) �H�J ,�m�� 
 ������ $��� &� ,S�3� E
�Q7 �� ���� �`��a� ���+ R
$m) �H�J ,�m�� 
 ������ $��� &� ,S�3� E
�Q7 �� ���� �`��a� ���+ R
$m) �H�J ,�m�� 
 ������ $��� &� ,S�3�

*'�*'�*'�*'�����&��&��&��&��    .(�&�� `��a� L(�*� O��.(�&�� `��a� L(�*� O��.(�&�� `��a� L(�*� O��.(�&�� `��a� L(�*� O��        


&
$# ,� ��
�S� 
 �%����h �� �� �
& ,S�*� $r� ,h ��� ���� 5���&�
  �I��. ^���� O�*_FH� 

�*'�  �� V�- v
�0) ��� &��]� .( Y�
 �� $���� Z$� �& �%����h ,h ��� ���� Ok��� ����. ^���

1�J) ��� �H�J �� $���� &�F�7 
� $H �%����h 
 $���e
&
$# ,� ��
�S� O�*_FH .(�  �� w�7$7 ,�

�*'� /�� #� Z$� �& 
 Y�
 ,� �H�J�� &��1�J) ����c �� �� O�$���� �L(�*� ���F7 &� O�*_FH .(

 ,� ��
�S� 
 �%����+
&
$#� ) v
� LF� &�[ \C[ $��� LF� 
� �� ,���S� &� (,'I����&��  1�J) ���

e 
c��FH .( 1�J &� ,h &�(c $# ,� ��
�S� ��� ya�� 
 
&�  &� LF� /�� #� �� �H�J &�F�7 &�

 .��� &��&�-$� $���� ���� #� �J& ��$� �� �$��� ��H&�F�7 �� ,���S�&� )3�
  ��&�� �H�J ,�m��

��{7 w�$� E�$,�w7�$�  &�F�7 ��$� E�$��{7 w�$� �G&�) ��� L(�*� $��� �� ,���S� &� �$����

7$7 ,� Z$� �& 
 $��� Y�
 ��H�J� :wce/C �c|/[  
bX/[  .(���  
 v
�0 v
�0 v
�0 v
�0]]]] \ \ \ \     5���&�
  �I��. 5���&�
  �I��. 5���&�
  �I��. 5���&�
  �I��.��������,#$(,#$(,#$(,#$(    rs7rs7rs7rs7����$$$$    
&
$# ,� ��
�S� �
& ,S�*�
&
$# ,� ��
�S� �
& ,S�*�
&
$# ,� ��
�S� �
& ,S�*�
&
$# ,� ��
�S� �
& ,S�*�����    ��+ 
��+ 
��+ 
��+ 
����%�%�%�%����� 

  �%����h  
&
$# ,� ��
�S�� 

)!*�   ��FM�

E�'�$� 

���. ,0&��   O������

E�'�$�  

F     ��FM�

E�'�$� 

���. ,0&��   O������

E�'�$�  

F  

&�F�7  dc/C ] d�/[ ed/C[C** e|/b ] ]�/] C�/]e** 

��-  

1h  

]X/[ 

Cd/] 

]b 

]c 

C[/[   C�/] 

|e/c 

]b 

]c 

[d/[   

ي
يل

(م
ي 

ير
ذ

ذپ
فو

ن ن
زا

مي
ر)

مت
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             7 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٤٠ 

 

 

  

 1�J 1�J 1�J 1�Jeeee \ \ \ \    $H�l o�2a� ��
 �� ��$H�l o�2a� ��
 �� ��$H�l o�2a� ��
 �� ��$H�l o�2a� ��
 �� ������     ,S�*� ,� &� ,S�*� ,� &� ,S�*� ,� &� ,S�*� ,� &�,'I����&��,'I����&��,'I����&��,'I����&��    LF� &�LF� &�LF� &�LF� &�) `��a� ��H) `��a� ��H) `��a� ��H) `��a� ��HP<[.[C[.[C[.[C[.[C((((        

  

1�J1�J1�J1�J    cccc \ \ \ \    
&
$# ,� ��
�S�
&
$# ,� ��
�S�
&
$# ,� ��
�S�
&
$# ,� ��
�S�����     ,S�*� ,� &� ,S�*� ,� &� ,S�*� ,� &� ,S�*� ,� &�,'I����&��,'I����&��,'I����&��,'I����&��    LF� &�LF� &�LF� &�LF� &�) `��a� ��H) `��a� ��H) `��a� ��H) `��a� ��HP<[.[C[.[C[.[C[.[C((((        

 v
�0 &� V�- ���(& �� �� $� ,S�*� ,� $r� ��&$� ^����X  ���� O���� ����. ^���� .��� 
�J 
�&
.

 ���F7 &� $��� Y�
 
 Z$��& ,�m�� &� w�7$7 ,� V�- ���(& �� �� ,+ ���LF��H ,�E&�G *'��&��� 

���� $�� 1�J) ��� �H�J &�F�7|,�m�� ���F7 &� O�*_FH .() v
� LF� ��H[\C[ &� �$���� ���(& �� �� �� (

) �
� LF� �� ,���S�C[ \][) ��� 
 (][\X[ $����� �� ��� 
 �
� LF� L(�*� ����F7 &� .��� &��&�-$� (

�*'� E
�Q71�J) �*�J��� �&��|.(  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             8 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٤١ 

 

 v
�0 v
�0 v
�0 v
�0XXXX \ \ \ \     5���&�
  �I��. 5���&�
  �I��. 5���&�
  �I��. 5���&�
  �I��.��������,#$(,#$(,#$(,#$(    V�- ���(& �� �� �
& ,S�*� $r�V�- ���(& �� �� �
& ,S�*� $r�V�- ���(& �� �� �
& ,S�*� $r�V�- ���(& �� �� �
& ,S�*� $r� 

)!*�  E�'�$� ��FM� ���. ,0&��  E�'�$� O������  F  

&�F�7  cc/Xbcb  ] XX/C|X] bX/CC** 

��-  [[/XcXc ]b e[/CeC  

1h  cc/|C[[ ]c    

  

  
1�J1�J1�J1�J    |||| \ \ \ \     ,S�*� ,� &� V�- ���(& �G&� ,S�*� ,� &� V�- ���(& �G&� ,S�*� ,� &� V�- ���(& �G&� ,S�*� ,� &� V�- ���(& �G&�,'I����&��,'I����&��,'I����&��,'I����&��    LF� &�LF� &�LF� &�LF� &�) `��a� ��H) `��a� ��H) `��a� ��H) `��a� ��HP<[.[C[.[C[.[C[.[C((((        

 �$�@4U�Q� i�!7&� ��&$� ^���� \  �$�@4U�Q� 
 �%����h \ 
&
$# ,� ��
�S��  $H &� ,h ��� ����

1�J) �&�� 
�� O��!7 w�$� �� 
 j�k'� 
 ��- ,���& �(db/[  O���.�H   �I��. 
 
��� &�$3$�

�*'� �G&� �� ��*�F(� f�� &�  �� ����$%& �$�@4U�Q� v�� ��$� w�7$7 ,� ) ��� &��– 

~�%����h F=٩٩.٦٣; p=٠.٠٠   v�� 
 �$�@4U�Q�– ��
�S�;  ٠.٠٠ F=١٢٢.٠٤; p=  .(  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                             9 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٤٢ 

 

y = -204.14x + 638.46

R
2
 = 0.9443

y = -310.01x + 615.94

R
2
 = 0.9358

0

50

100

150

200

250

300

1.00 1.50 2.00 2.50 3.00

كوبيدگي

مقاومت به نفوذ

  

 1kJ 1kJ 1kJ 1kJ���� \ \ \ \    
&
$# ,� ��
�S� 
 �%����h 
 �$�@4U�Q� ,���&
&
$# ,� ��
�S� 
 �%����h 
 �$�@4U�Q� ,���&
&
$# ,� ��
�S� 
 �%����h 
 �$�@4U�Q� ,���&
&
$# ,� ��
�S� 
 �%����h 
 �$�@4U�Q� ,���&����    g�-g�-g�-g�-        

,M��� 
 x��,M��� 
 x��,M��� 
 x��,M��� 
 x���$�%�$�%�$�%�$�%        

 �%����h x��� ,h ���I�'# ,��%$H /H�h w0�� ���J g�- O�#$% &�$3 �%��&�� �$'� &� ��

��&� 
 ���� K���
& )FM7 ��$�@4U�Q��� /���$# /�� #� ,M�J) ��Rab, ٢٠٠٤; Jourgholami 

et al., ٢٠١٧,��� $%� .( E�&U ,� M7 x��� ��� OkF� g�- ��J 5�- ��*J�� E�!r �3�# g�- ��H

�& ���  �& E�&U O�� ,h 
�J $7 �& E�&U ,� $7 /H�h 
 g�- @#�*� ��J �
��� x��� �*���7

) ���J �k�I
&��H ����H 
 �$�@4U�Q�Lister, ١٩٩٩�� E�'I��� .(
��� �� �m��� 
 �H$��� ,h ���

�� 
��0 ,k!J �*���,� �*���7) �**h 1F� K���
& ��I�7 ��$� pD� �S(�*� ���*�Sutherland et al., 

٢٠٠٠; Croke, ٢٠٠١; Jourgholami et al., ٢٠١٧/H
N4 .(rs7  �� ���'�� ��H� 1�- /H�h $

� ���� �& g�- �%����h �� �$�@4U�Q� 
 g�- �& � 6$# 

�� �� 1S� ,�) ���Sutherland et al., 

٢٠٠٠,S�m �� 
��Q��� �� ,'I��� O�� &� .( �� �� ,���S� 
 ,'I��� ,� $��
$�*4 
 &�*��� �^*�U�Q� ��H

 ,�-��$4 �H�J ,�m�� 
 ������ $��� Y�
 �Z$��& &� V�- ���(& 
 ��
�S� ��%����+ ��$�@4U�Q�

.�J  

�*'� E
�Q7 ���K. U�Q� �� �� &��  �$��� ,S�*� 
� �� ,���S� &� �H�J ,S�*� &� V�- &�

�� ,� �!�� �H�J ,S�*� &� $���� �I�- ��H�"# ��0
 
 V�- 1a�a7 ����7]  $��� 1�� .�J��

����*H�� A�'7&� �� 
�$�# V�- 
��7 �� ,+v�{J� pMm ����� $��{7 V�- ���0 E�&U Y��7 
�J

�F� E�$Qm pMm �I�m O�� &� ,��� ��*+/H�+ V�- &� ��0�� �I�-���&� 
 ,�#�� �$�@4U�Q� ,M

�� /H�+  �� V�-m&) �����F� �CX�bh �$�@4U�Q� �� �� .( ������ $��� Y�
 ��H�J ,�m�� &� 1

ر)
مت

لي
مي

) 
ي

ير
ذ

ذپ
فو

ن ن
زا

مي
 

 )يبه فرو رو گرم بر سانتيمتر مكعب (كوبيدگي) و مگاپاسكال (مقاومت

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            10 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٤٣ 

 

 $��$� w�7$7 ,� Z$� �& 1�� 
]|[ �C]]  
c| ���� Z$��& 
 $��� Y�
 �$�@4U�Q� O��$��*� .��� $��

 ,�m�� ,� �!�� w�7$7 ,� �H�J�/eb  
]/|e ���� �� ���� /H�+$�� �� �� O�*_FH .�H�

 w�7$7 ,� Z$� �& 
 $��� Y�
 ��H�J ,S�*� &� ,�I
� �$�@4U�Q�|] �Xd  
Cd ������ $�� ,+ �J��

 w�7$7 ,� Z$� �& 
 $��� Y�
 �$�@4U�Q� �� ���/be  
c/|X  /H�+ �H�J ,S�*� ,� �!�� �G&�

�� ����A&� % $���S� .�H��h 
�J ��H�J ,� �!�� �$�@4U�Q� /Hc[% ��k��� $��� ��$� 

)Snider and Miller ١٩٨٥ �(d[\ce% �#�� �& ,k!J )Sutherland et al., ٢٠٠٠ ( 
c�%  ��$�

 
 Y���� ��#�$7�]% ��k��� 
��0 O��*� ��#�$7 ��$� )Cullen et al., ١٩٩١ (�� ,h �J��

1��3�S�� ,�!I� .��� $��m /H
N4 ^���� �� ,� �� �� �g�- ��� �*��� ������ ,h ��� $hU ,� ��u

O�J�� ��
 ���$7 ���� &� ���(&�. ��k7� f�� 
 Eu.rs7 �� �� &� �H� .�*��H $r�� 
�&�
 $

 $��� 
 ��k��� ��H$��� &� /���$# 
 K���
& /�� #� 
 �$�@4U�Q� /H�h �&���� ��$��H
N4


�$h A&� % �& u�� ��#�$7 �� L(�*���� )Fang et al., ٢٠١٥; Etehadi Abari et al., ٢٠١٧; 

Jourgholami et al., ٢٠١٧ .(pD� �� ��� ���� ,�u p+�$7 �V�- �$�@4U�Q� /H�+ 1���� O�$7

O�J�� ��$7 ��� ,� V�-�������) ��� V�- ��J 
�$�# 
 ������ ��H�  ���&��FH 
CX�b .(

�  K. �&��D�� 
 �k�I
&��H ����H ��#$l O�*_FH,�� ���4 /H�h �%����h $r� &� E�J�**h 

)Jusoff and Majid, ١٩٨٦; Ezzati et al., ٢٠١٢ $%� .��� L�S�7 O�� ^���� �� L!�*� ,h (

,�u �$�@4U�Q� ,� i��$� v
� ,S�3� ^*4 &� �$�@4U�Q� �F��) �J�� g�- ����� ��$�*+� �CX|X (

�*'� E
�Q7 ��0
�& &� v
� �q�$3 
� &� �D*7 &��rs7 $����� �$��� Y�
 
 Z$�� ��#�$7 j�F�� 
 u�� $

�. /S� ,� ,0�7 �� ,h ��� ���� ,�u &�rs7 �� �� �k�I
&��H ����H &� �H� &� �&���� �Q*� $

 .�J�� �H��- �$�@4U�Q� /H�h  

 /�� #� �& g�- �%����h ��M�� �$� ��$��H
N4 �-$�Ce% ,����� ,������ $���� ��) ���Snider 

and Miller, Cd�eL#� ���F7 &� .( �� /�� ,������ �!�� E�$��{7 �Z$� �& 
 $��� Y�
 ��HCe% 

 13��m)]�%  $}h��m 
e�%� O��$��*� ���� (��. �� ���7 ��
 /�� #� .�$h $�!'7 �%����h ,� �H

��I�'# $r� &� (�%����+) V�- �$H�l o�2a�
$D� ��H,� 
 V�- �%����+ x��� ��&��$��. )!7 

���$0 /�� #� 
 �$�@4U�Q� /H�+ x������� ��H  &� V�- /���$# 
�� ������ ��H$��� ��J

)Cullen et al., CddC; Safari et al., ][Cc; Zemke, ][C| L�S�7 O�� ^���� �� L!�*� ,h (

�� �& V�- �$�@4U�Q� $��{7 ��G� 1�I� .����*'� E
�Q7 ,� ���7 ��H$��� �
& V�- �%����+ &��

 �%����h ��$�� &� ��0�� O����3 ,� ,0�7 �� ,�!I� .����� Y!7$� �H�J $��� ,� �!�� ������

,� �H$���,�  �$7u�� �$�@4 ��#�$7 1�I� ,� �
��0 ,k!J �� ��a� ���*���-� �S�7 �Q*� ����� ��-

�F�
 �$�@4U�Q� /H�h ,� ��J ^�*� 1�I� ,� ,k�� ���J ��&�� ��I�7 
 /���$# 
 K���
& /�� #� ,M

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            11 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٤٤ 

 

1��� K��& /�� #� /H
N4 O�� &� .��� ���e|%  
XC%  �!�� $��� Y�
 
 Z$� �& &� ,������

 /H�h x��� w�7$7 ,� �H�J ,�|e  
eb%  E�$��{7 O�� ,h ��� 
�J �H�J ,� �!�� �$�@4U�Q�

) ��&�kFH 
 ���$D� E�'I��� �� L!�*�CXdb) K�& �(Rab, ][[b) ��&�kFH 
 �7 � �(Ezzati et al., 

][C]) �QM� 
 ���� 
 (Solgi and Najafi., ][Cb ,� L�S�7 O�� &� ,h E
�Q7 O�� �� ���� (


������ .�J ,�-��$4 �$�@4U�Q� p�S��� �$�%� ) ��&��FH 
 �Meek et al., Cdd] ,h ����� ���� (

 �� g�- ,������ /�� #� ��c/C  ,��/C � �$%��� �
�m) )�$�$�� $CX% �$�@4U�Q� �� �� �(eb%  /H�h

��� $��m L�S�7 &� ,������ 
 �$�@4U�Q� $�Fh R��-� 
 ��� L�S�7 O�� ^���� �� L!�*� ,h ���


$D� ,���
 ��� �g�- Y��$J �� �J�� ��� OkF�&��$��� .�J�� $��� 1���� 
 ��$7 ���'7 ������ 
 $

 ��&��FH (Wilshire et al., Cd�|) d|%  ���� ,� �$�@4U�Q� /H�hXb%  A&� % �& ,������ /�� #�

/H
N4 ^���� &� ��*7 .���$hg�- ��� ,� i��$� ��� OkF� �Hg�- ,+�$� ��J�� �H ,��� �& ��H

�J&� ,� �!����H@Q*� �J&� ,��� ,� 
 ,�J�� �$�Fh (&�4
$h��)rs7 �%����h ��. )!7� $� �$���� $

�.�&�� �H )Reeves, ][CC  .(
&
$# ,� ��
�S� E�$��{7 �� ���  L#� &� w�7$7 ,� Z$� �& 
 Y�
 &�

 v
�|d  
CCc �
� L#� �XC  
ed  ��� L#� 
e/C  
c/Cc%  
 ���$D� E�'I��� �����& &� ,h ���

) ��&�kFHCXdb) ��&�kFH 
 �*%�� 
 (Nugent et al., ][[X$% .��� (���*� 
 O� (Greacen 

and Sands, Cd�[) F�� 
�j�
 
 � (Smith and Wass, Cd�e (�*'� /�� #� ,� ��
�S� &��


&
$#� ,��� �#�� �� ��k��� 
��0 LF� �7 �& ��e[ �*'� $�F����� ,'I��� 
 ���$h A&� % &��

��&��FH 
 �*I&��� )Sutherland et al., ][[[(   ��C� \Cb[% 
&
$# ,� ��
�S� /�� #��  ���� ,�

d\Cc% ����� /�� #� ����(& �&�� &� .��� $��m L�S�7 ^���� �� L!�*� ,h ���$h A&� % �& ,�

 v
� L#� &� w�7$7 ,� Z$� �& 
 Y�
 &� E�$��{7 �G&�C�  
b| �
� L#� �Xd  
dC  ��� L#� 
b|  


d�% �� �& �H�J ,S�*� ,� �!�� ����(& ���� E�$��{7 O�� 1�I� .��� �H�J ,S�*� ,� �!�� ,� ���7

���& ��&��S��� 
 �$!Ju �
& K. �� ��a� K@0 
 �� ��I�'# /�� #� 
 �. ��J &�a� z�F

p����%&�
$k�� �J�� g�- �u�� 1a�a7 1�I� ,� g�- &� �H)Jusoff and Majid, Cd�c; Cambi et 

al., ][Ce  ( .��&�� �H�J ,� �!�� �$7u�� ��
&
 ���(& �$��� &�F�7 
� O��$��*�  

  

4444���� �H��D*� �H��D*� �H��D*� �H��D*�        

 ,� ,0�7 �� ^����w�+
�J  $t� ,�����& w�$a7 ,h ��H��1��3$K�*�0�  ��k��� ��H$���

 K�M�� �& K��& ��I�7 
 K���
& /H�h ��$� �7���DF7 O�#$% $t� &� 
 �m�$( E&
$����*+ ,�!I� .

 
��J &� ,h �J�� ,0�7 �������&� )3�
&� w�$a7 O�� �H$��� �Fq�� �m�$(�  ,�S� ����� ,��G

�F�3*0 ��H ,�0�7 1� 1-�� ,� K���
& ����H ��$� ��$� ��H&��J ��M�� �� )��*� �-$� &� .��$%

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            12 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٤٥ 

 

,� 1�*0/���$# /H�h &�t*� )Solgi and Najafi, ][Cb (/J�4 ��m� 
�H��% )Cambi et al., 

][Ce (,��l�Qm &�kH�& ���*�� ���4 $��� &�kH�& .��� 
�J 
�$�� ����� �� 
��Q��� �
�J��D*�

����S� �H$��� �
& E)Mcnabb et al., ][[C; Adekalu et al., ][[c; Fernandez and 

Vega, ][Cc (rs7 z�!3 ��� ��u �&�� O�� &� ,�!I� ,h ���  ��l�Qm ,�u ���� 1kJ ��$�� O�� $

 &�kH�& �� ���0 v�m$H&� .�$�% &�$3 ,0�7�&�� 
 ��&$� �����4 �� �'� g�- �k���k� &��#& $� ����

��&��O���4 �$�@4U�Q� ,� ,0�7 �� �
��Q�� 
 1�*0 1-�� ,� K���
& ����H ���� R�H ��k��� $��� $7

�J�� $��� �
& O�#�� ���$0 �� �$�%��0 ,+�$�  ,� u�� �����m 
 O���4 �$�@4U�Q� ,� ,0�7 ��

�� /���$# ����7,����*� �. �� .��J 1��!7 /���$# 
 K���
& ��M�� ��$� �!��*� $���0���  ����� ,+

��J ��M���$# 
 &���. /� �� &���H$� ������ ���
& �3�#)�J
 v�( �� (�I�( w� ��� #� ��� /

����$��*� �����4 O�� ��D*�� �� ��J����H$� � ���'7 �� 
�7�+��'Q�I) $��� ���&��FH 
 ��CX�� (

J .��J 
��Q������ w��H$� ������ ��� ����� ��� ,� ,+ ���*'� &�(��&�� ��+ $��%��  V�-

r�7�� $��� ,+ �&�@%�J ��� w��� O����&�0) ��J ,�#$% $t� &� $�F+ ������m �7 �H$� ��*M� 
� ���

CX�d*_FH .(������ ��$+ �
��� O� ���� ,��H�� V�- $�F+ ���(& �� )Carter et al., Cdd|; 

McNabb et al., ][[C; Johnson and Han, ][[|( ��� &��# /H�+ ��7� $)Saarilahti, ][[]; 

Eliasson, ][[e; Ziesak, ][[c (� #� �D0 ����� E&�G &����&� 
 j�F7 f�� /� /H�+ ,M

&��# /*7�  &�7�$4� 
 
�*��& E&�D� �V�- ,�)Harvey and Brais, ][[]; Heninger et al., 

][[]( ,�,��0 
 ��$7 /H�+ &�t*��0�� ����
�$% A
& �� 
��Q��� �&��� ,*,� �*���0� 
�$%�� ,*

���&�0) 
�7�+� ��*M� 
� ���CX�dI� ,� (�J�� ��$7 /H�+ 1��H&��H�& �� O� �� �l�Qm $�

����H$� ������ ��.�J��   

  

)��*�)��*�)��*�)��*�        

���&�0���*M� �.� �� .K ���CX�d��+ .�%�� ,� 
%�&�- pH� ��� �� K�� 6
$- $r� &� 1�*0 V�-� Z$� &�

��u��� ,'I���)�&���*0 :- 1��� 1�*0 �(�
$� ���$] )b :(]�| \]d�.  

�����������!� �.� ��*��� �.
 �� 
&���
$� �.� ��  .& .� �$0�D�CX�b�&$� .� H
$% )�3 $r��  o��- $�

#� ��� ��*0 V�-�� 1�*0 �� ���$e� )b :(|cd\||�.  

�#�&��$!( �.� �$�0 �.� ��� .� �CX�|&�@%$r� .� ������ ���*� 
&� ��+�%�� V�- ����H$� ���� &� 
&&�

J�w�H� � 1�*0 �`��a�� ���$cC )C :(|X\�b.  

m&�F� .O�m �CX�b���� .� �O# 
 /��� E�&����� �V�- �c]] .,�QG  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            13 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٤٦ 

 

 .j ��7 � �.� ��$��� ��H�� �.K ������*M� �.� �����&�0 �.
 ����$D�CXdb ��
 E�� �*�� ������� �����&� .

� ,� ��
�S� 
 1a�a7 ��$H�l o�2a� g�- U�Q][ ��
$�- 1�*0 &� ��k��� E���F� �� 54 v��

 .��$�� $��*G 
 1�*0 E�S�S�7]X )X :(eXc\eb�.  

)��*� 1+ 
&���!(�'�  .�����% �����CXd[&����*0 �$( .� FH�+� ���c]d .,�QG  

�����'Q�I .�CX|e . $r� ��k��� R�7 &� �g�- �%�$�# ����4 ,��� ���*J&�h ��J&� 
�k���� )��*� �'�!( 
 

���� ����&� �&�� 
������ ���$7 �j&��CCb .,�QG   

�'Q�I�J �.� ������
$��S� .� �� .� �CX���&$� .�  1����$r�� ��$# &��/�.� ����H$� ������� 1�*0 �� ���$

C )] :(CCe\C]b.  

�F��� ��$�*+� .� �CX|X$a7 $r� .�
& V�- w� +�Q��D�. �� ���� @4U�Q� 
�$� �4 .V�-���� ��, -

��*J&�+�  ���$D7  
������ )��*� 
������ �J&��X .,�QG  

Adekalu, K.O., Okunade, D.A., Osunbitan, J.A. ][[c. Compaction and mulching 

effects on soil loss and runoff from two southwestern Nigeria agricultural soils. 
Geoderma, CX|: ]]c-]X[. 

Blake, G.R., Hartge, K.H. Cd�c. Bulk density. In Methods of Soil Analysis, Part C. 

Physical and Mineralogical Method, Agronomy Monograph No. d, ]nd edn, 

Klute A (ed.). American Society of Agronomy: Madison, WI; XcX-X|e. 

Cambi, M., Certini, G., Neri, F., Marchi, E. ][Ce. The impact of heavy traffic on 

forest soils: A review. Forest Ecology and Management,XX�, C]b-CX�. 

Carter,  E., Rummer, B., Stokes, B. Cdd|. Site Disturbance Associated With 

Alternative Prescriptions in a Upland Hardwood Forest of Northern Alabama. 
ASAE Meeting Presentation, NO. d|e[CX, C� p.p. 

Croke, J., Hairsine, P., Fogarty, P. ][[C. Soil recovery from track construction and 

harvesting changes in surface infiltration, erosion and delivery rates with time. 
Forest Ecology and Management, CbX: X-C]. 

Cullen, J., Montagne, C., Fergusen, H. CddC. Timber Harvest Trafficking and Soil 

Compaction in Western Montana. Soil Sciece Society of America Journal, ee: 

CbCc-Cb]C. 

Donagh, P., Rivero, L., Garibaldi, J., Alvez, M., Cortez, P., Marek, M. ][C[. 

Effects of selective harvesting on traffic pattern and soil compaction in a 
subtropical forest in Guarani, Misiones, Argentine. Sci. For. , Piracicaba, 
X�(�e): CCe-C]b. 

Eliasson,  L. ][[e. Effects of forwarder tyre pressure on rut formation and soil 

compaction. Silva Fennica, Xd(b): ebd-ee|. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            14 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٤٧ 

 

Etehadi Abari,  M., Majnounian,  B., Malekian,  A., Jourgholami,  M. ][C|. Effect 

of forest harvesting on runoff and sediment characteristics in the Hyrcanian 
forest, northern Iran. Europian Journal of  Forestry Research, CXc: X|e-X�c. 

Ezzati,  S., Najafi,  A., Rab,  M.A. Zenner,  E. K. ٢٠١٢. Recovery of soil bulk 
density, porosity and rutting from ground skidding over a ٢٠-year period after 
timber harvesting in Iran. Silva Fennica, ٥٣٨-٥٢١ :٤٦. 
Fang,  H., Sun,  L., Tang,  Z. ][Ce. Effects of rainfalland slope on runoff, soil 

erosion and rill development: An experimental study using two loess soils. 
Hydrology Process, ]d: ]cbd- ]ce�. 

Fernandez, C., Vega, J. A. ][Cc. Effects of mulching and post-fire salvage logging 

on soil erosion and vegetative regrowth in NW Spain. Forest Ecology and 
Management. X|e: bc-eb. 

 Froehlich, H.A., Miles, D.W.R., Robbins, R.W. Cd�e. Soil Bulk Density Recovery 

on Compacted Skid Trails in Central Idaho. Soil Science Society of America 
Journal, bd: C[Ce-C[C|. 

Geissen, V., Sánchez-Hernández, R., Kampichler, C., Ramos-Reyes, R., 
Sepulveda-Lozada, A., Ochoa-Goana , S., de Jong, B.H.J., Huerta-Lwanga, E., 
Hernández-Daumas, S. ][[d. Effects of land-use change on some properties of 

tropical soils-An example from Southeast Mexico. Geoderma, CeC: �|-d|. 

Greacen, E.L., Sands, R. Cd�[. Compaction of forest soils- a review. Australian 

Journal of  Soil Research, C�: CcX-C�d. 

Han, S.K., Han, H.S., Page Dumroese, D.S., Johnson, L.R. ][[d. Soil compaction 

associated with cut to length and whole tree harvesting of coniferous forest. 
Canadian Journal of Forest Research, Xd: d|c-d�d. 

Harvey,  B., Brais, S. ][[]. Effects of Mechanized Careful Logging on Natural 

Regeneration and Vegetation Competition in the Southeastern Canadian Boreal 
Forest. Canadian Journal of Forest Research, X]: ceX-ccc. 

Heninger, R., Scott, W., Dobkowski, A., Miller, R., Anderson, H., Duke, S. ][[]. 

Soil Disturbance and C[-Year Growth Response of Coast Douglas–Fir on 

Nontilled Skid Trails in the Oregon Cascades. Canadian Journal of Forest 
Research, X]: ]XX-]bc. 

Johnson, L.R., Page-Dumroese, D., Han, H.S. ][[|. Effects of Machine Traffic on 

the Physical Properties of Ash-Cap Soils. Eds; Page-Dumroese, D.; Miller, R.; 
Mital, J.; McDaniel, P.; Miller, D, ][[|. Volcanic-Ash-Derived Forest Soils of 

the Inland Northwest: Properties and Implications for Management and 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            15 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره بوم حفاظت زيست نشريه  

 

٢٤٨ 

 

Restoration, ][[e; Coeur d’Alene, ID. Proceedings RMRS-P-bb; Fort Collins, 

CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research 
Station. 

Jourgholami,  M., Labelle,  E. R., Feghhi,J. ][C|. Response of runoff and sediment 

on skid trails of varying gradient and traffic intensity over a two-year perios. 
Forests, �: C-CX. 

Junior, M.S.D., Fonseca, S., Junior, C.F.A., Silva, A.R. ][[|. Soil compaction due 

to forest harvesting operations. Pesq. Agropec. Bras., Brasilia, b (]): ]e|-]cb. 

Jusoff, K., Majid, M. Cd�c. The Impact of Skid Trails on the Physical Properties of 

Tropical Hill Forest Soils. Pertanika, d(X): XCC – X]C. 

Lister, T. Cddd. Forest harvesting disturbance and site preparation effects on soil 

processes and vegetation in a young pine plantation. MSc. Thesis, Blacksburg, 
Virginia, C[b pp.  

Masri, Z., Ryan, J. ][[c. Soil organic matter and related physical properties in a 

Mediterranean wheat-based rotation trial. Soil Tillage Research, �|:Cbc–Ceb. 

McNabb,  D.H., Startsev, A.D. Nguyen, H. ][[C. Soil Wetness and Traffic Level 

Effects on Bulk Density and Air-Filled Porosity of Compacted Boreal Forest 
Soils. Soil Science Society of America Journal, ce: C]X�-C]b|. 

Meek, B.D., Rechel, E.R., Carter, L.M., DeTar, W.R., Urie, A.L. Cdd]. Infiltration 

rate of a sandy loam soil: effects of traffic, tillage, and plant roots. Soil Science 
Society of America Journal, ec:d[�-dCX. 

Naghdi,  R., Bagheri, I., Lotfalian,  M., Setodeh,  B. ][[d. Rutting and soil 

displacement caused by be[C timber jack wheeled (Asalem forest in northern of 

Iran). Journal of Forest. Science. ee(b): C||-C�X. 

Nugent C., Kanali C., Owende, P.M.O., Nieuwenhuis M., Ward, S. ][[X. 

Characteristic site disturbance due to harvesting and extraction machinery 
traffic on sensitive forest sites with peat soils. Forest Ecology and Management, 
C�[: �e-d�. 

Page-Dumroese, D.S. CddX. Susceptibility of volcanic ash-influenced soils in 

northern Idaho to mechanical compaction. Research Note. Int-b[d. USDA 

Forest Service. Washington, D.C. e pp. 

Rab, M. A.][[b. Recovery of soil physical properties from compaction and soil 

profile disturbance caused by logging of native forest in Victorian central 
highlands, Australia. Forest Ecology and Management, CdC: X]d-Xb[. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            16 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


  و همكاران عليرضا شهرياري                                                                                                                                                 

 

٢٤٩ 

 

Reeves, D. ][CC. Soil disturbance monitoring of timber harvest operations in the 

USDA forest service northern region. MSc thesis,  College of Graduate Studies, 
University of Idaho. Ce[ pp. 

Saarilahti, M. ][[]. Modeling of the wheel and tire. Tire and soil contact. 

Development of a protocol for ecoefficient wood harvesting on sensitive sites 
(ECOWOOD), Project report, Helsinki, X� p. 

Safari, A., Kavian, A., Parsakhoo, A., Saleh, I., Jordan, A. ][Cc. Impact of different 

parts of skid trails on runoff and soil erosion in the Hyrcanian forest. Geoderma, 
]cX: CcC-Cc|. 

Smith, R.B., Wass, E.F. Cd�e. Some chemical ans physical characteristics of skid 

roads and adjacent undisturbed soils. Canadian forestry service, pacific forest 
research center. Information report, BC-X-]cC.  

Snider, D., Miller, F. Cd�e. Effects of Tractor Logging on Soils and Vegetation in 

Eastern Oregon. Soil Science Society America Journal, bd ( e): C]�[-C]�]. 

Solgi, A., Najafi, A. ][Cb. The impacts of ground-based logging equipment on 

forest soil. Journal of  Forest. Science, c[(C): ]�-Xb. 

Sutherland, A., Bussen, O., Plondke, L., Evans, M., Ziegler, D. ][[[. 

Hydrophysical degradation associated with hiking-trail use: a case study of 
HAWAI`ILOA ridge trail, O`AHU, HAWAI`I. Land Degrad. Develop, C]: |C-

�c 

Wilshire, H.G., Nakata, J.K., Shipley, S., Prestegaard, K. Cd|�. Impacts of vehicles 

on natural terrain at seven sites in the San Francisco Bay area. Environmental 
Geology, ]: ]de-XCd. 

Zemke, J. J. ][Cc. Runoff and soil erosion assessment on forest roads using a small 

scale rainfall simulator. Journal of Hydrology, X(]e): C-]C. 

Ziesak, M. ][[c. Avoiding soil damages, caused by forest machines, paper 

presented in: IUFRO Precision Forestry Conference, Precision Forestry in 
plantations, semi-natural and natural forests. e – C[ March ][[c - Stellenbosch 

University. d pp. 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

                            17 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html


 1397ز و زمستان ييپا، زدهميسگياهان/ دوره ششم، شماره حفاظت زيست بوم نشريه  

 

٢٥٠ 

 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
07

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            18 / 18

http://pec.gonbad.ac.ir/article-1-315-en.html
http://www.tcpdf.org

