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Effects of sowing depth and summer irrigation on Rhizoglyphus robini  

(Acari: Acaridae) population in Gonabad 
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             P�- *,4	( X	0a�� � J0$ 6	.�� *,4	( X��&#	
 J$ 7��] b��.( 6��$ [�G �  ��   ���] ��	+ �

         P�E� b��3 �7 � c�&d( ���G, �7 J0$ ���Q- ",  3 �7 	������ 7 � 
� ��
 H	���       � �H	3 �7 ��H� 

    �H&�K � ��( 7,7�(� ( X H	 .�� *,4 H	                  �7 P�EH� JH	�$ �7 � ��H�G, b�H�3 �7 JH0K ���QH- � 6

3	������
� *��
 	���7 J]�&Q
�3 � ���( 7�� .  
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 �

 ", *,�H9G" JG�4( Z�- N-,7 �,7���( ", �-�
   JH0$ JH��� Rhizoglyphus robini Claparede 

�� 6/w( �,�`,���
 �7��� 7���
 ,� x�,�G X�, � J&�,7 �90(  .*�^ Behdad (1996) N1] J
  ",

Farahbakhash (1961) ���y, �( J0$ 6	R�.� ����] ��  n0H� �Rhizoglyphus     �H�� b�HG zHG�


N
 �	R�3 � *���	
 N(�$ �� qW�] � �H(  77�H
 . �HR� Sadeghi et al. (2003)    ��H�y, �H1	123 �7

�( ���]0   	
� ��
 j� �           O�,4H�, zHG�
 ��H( 7,7�( �7 J]�&Q
�3 �����    �HR, Sh     7�HF��G ��HB�7 

    �� JK 6+, ��� *,�9G"	   7�
 M��( �(, X�  -�
 �7 ���         
� JH
 b,�HW, *�&QH
�3 �7 [!�0(  H	��� 

��]��0.  

                   N(�H� MH+�0( �#H��� �H�� � �H	R�3 6H�� *,�9G" [��( 6#$ �,�
 �+�+, ���"�	]

�4	��@ �7 D�
 6
�!� 6��$ M+�0( [�G �{  �3���&]�+  �k��03 �Z�- ��&(  �0e Z�-)  NH/W

       ��� �7�(� ��	+�@ �],�	g 7�$ �
 6#$ ",( �( ���
.    C�( 6��$ M+�0( [�G    ��&$�H� X��H3  �7

6+7  N
 ���7 j� J
 �
��  k�- � Cf0( ���� �H(  �H��
 . JH0
  �H�     6#H$ CH$ [H�G �7 JH$ ��

�(            	Q
 J0
 �7,�.3 m+�3 �R,� J0
 � �7�$ �	R�3 �$�], N
 �]�� �$ ��^       �R, j� �7 C� *� � j

�� ��,�- X�4V��� 6
�] �7 (Mathew, 1982).  

Manson (1972) J0$ R. robini �"�H� J�� �&�� ,�  (Cosmopolitan) CH�( ", �     ��H�� X��H3

��e *���	
 6+, J&Q],7 �"�	@ � �, .Rahimi & Kamali (1993)     ", ��H
 X	HR�, �,�H
 ,� JH0$ X�, 

    �&+��� ", *,�9G" J0
 ���* ���7��] >�,4
 X��W � 7�
�0
 �] .*�  ��    �|�HR�	
 �H+��
 X�H) 

   �,�� �7 6�� X�,m       &�� J0$ X�, J$ ��]7��] qd#( ���V#��("� �        P�H! JH$ 6+, ��Q] �0^ 

      ��,�g �7 *� �
�]" ���7{}   J��7 �&]�+  7,�
    u�/�, �/Q] 6
�!� � �*,�9G" J0
 ��� �  "�H	@ 

        M	3�3 J
 �0	(" M	+ ��e � �$,��-�}/��   � �{/�}   � }�/��   "���(  �H��
 .    *�H	
 X	H0a��

�7�$                   �7 ,"�0
 N(,�G ��9] �,� �J�?L3 �
 ��tG � �7��] J��g *,�9G" J0
 J
 �4$�- J0$ X�, �],

J0
 ��J0
 Pt2�), � �
�	+�@ zG�
 � �7�$ 7�'�, ,� *,�9G" � �� *,�9G" ��( 7��.  

Rahimi & Arbabi (2004) �- �]�9G �) �`, �+��
 �7 �?H
 � Z   �H
  ", �7�9&H+, JH0$   OH$

 6��(�,)6�|��@��@(          X	H
 ot&H-, JH$ �7�H�] btHG, *,�H9G" JH0$ 6H	.�� P�&0$ ��f0( J


������	3       ���� �
 ��� �]�9G �))  �]�9G �) *��
 (  H0a�� �	         �H) ��H�	3 X	H
 ot&H-, X

         �0.( Z�- ��� �]�9G �) ���	3 �
 �?
 ��� �]�9G      *�#] � �7�
 �,7�(    ]�H9G �) ��7   �?H
 �
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 J0$ 6	.�� P�&0$ �7�`�(6+, Z�- �]�9G �) ", �3.  

Farahbakhash (1961)  J0$ ���Q-R. echinopusJ]�
 J$       JH0$ JH
 jH�74] ��	QH
 6+, �,  

R. robini �� ", ,��  n	����H(� Amaryllis sp. � NH�t
  Gladiolus sp.�  n
�H] Narcissus sp. � 

 [/]"Iris sp. 6+, �7��] >�,4
 *,��, �7.   

Gerson et al. (1981)      JH�D mH+�3 Z�H- \UH+ *�	��@ �
 �	���- ��] ��(�
 ", �7�9&+,

J0$ J	�G ,� �F	&+t@ R. robini  � �7,7 �,�W �+��
 7��( N	�,�+, �7 �	+ � P��t
 u�,4( 6��

  ���y,�(       6�?
 ", n@ J$ ����]�h  J0$ "��  �� [�G �3 {h �&]�+  6�?
 ", n@ � �&({h "�� 

J0$  ��    [�G �3 �h �&]�+      X	
 ", �&(�(         Z�- N(�$ �]�9G �) �,�
 � �]��   ", �7�9&+,  >�� X�,

 ��( J
 ��( j� J	B�3 ,��( �0$ .  

  

�&�'� (��  

     P�+ ��( ������ �7����      6g�Q( J
 �0	(" J.UW �{hh        ��H1	123 ��V&QH�, �7 %
�( �&( 

                �H0
 JH.UW � �H��@ 7�H$ �\	UQH3 ", n@ � k�d&], 7�
�0
 �"���#$     7�H.
, �7 ��×;   ���H&(   

J0
  ��     ���G, �7 *,�9G" ��h� {h   � �h �&]�+        J�HB�� �
 � �&(�h  �&]�H+   H&(�      � mH- ��� {} 

�&]�+     ��7�
 6#$ ��U- X	
 �&( .�K	         NH2( o�HG [
�HU( 6H�,7 ��	��G J   � 7�H
     �7 mH1�   

*�&Q
�3  ��          8���3 �7 Y�! J#1] J
 J��3 �
 6��$ ", �.
 �  ��    �H( �	3 J�	] ��     JH�	] �     ��H( 7,7�H(

� ����$ ���	
� J
 b,�W, ��
 �7 � ��7�
 ��.  

    $�� )�*�+ ,	�	&-� ����'� ).���	
:             JH]��] JH0$ 6H	.�� ��]�H+�] �H+��
 �,�H
 

�,7�
�  ��     ! NE� �� m+,�, �7 � P�+   ���  ,��, c�&d( �      b�H'], Y�H!   6H��
 . ,�H
�   JH]��] 

�,7�
�    �("� ��$ �� ", �#�   �
�, ��V&+7 m+�3     �- ", �&
�` C'g   3�
 ���g JK Z�  �(�H$ �  ", 

         JQ	$ �7 *7,7 �,�W ", �.
 � J&�,7�
 ���
 *,�9G"  ��     ��7�
 N1&0( ��V#��("� J
 �F	&+t@ � . �7

  ��V#��("�� K �	��     �� ", b�
�  , ", �� J]��] X   �H�    
 � ,�H�           4HR�
 X��VR�H3 Z�H- JH�3 J�	H+�

J0$  ���     �	+�
 n�+ � �,�d&+, *� � ��F+��F	(���&+,   &+7 �&]�K � � �      P�,�H� �7 � >���

6��
 �,�W N	�23 � J�4'3 7��( n�+ � 6/` ��Ed( .  
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 �

    $�� ��� $�� ,�	�/ ���0'� 	#:  JH0
 *7�H$ ���- ", �.
 �Y�! �,��, �-� P�+ �7   �H� �

   J0
 ,�&
, �Z�- N-,7 ", *,�9G" ��� n�+ �7�K *"� ,� ��K �� �   JH
 ,� *,�H9G" J0
 7�G �E�

 �7�E3 ��!�    P�- 7,�.3 � k�d&],   ��� +	  ��] s]� ���     �� �
 J0K ���Q- ", � J0
   ��  >���� 

               6H��
 �,�HW N	�23 � J�4'3 7��( J�3�- �7 � 6/` ��Ed( P�,�� �7 � . P�H-   �H��  H+ 	 ��

 ��] s]��      &+7 *� N(�� J0K ���Q- ", J JFR   ��       JH0
 ��� s]� ��	+ � 7�H
       *� NH-,7 �7 JH$ 

J0$ ���0&�,7 6	R�.� *,�9G" � .  

 ��	
0 1'2:    23 � J�4'3 6��   �7,7 ���(� N	�  ��   ��&K�� Y�! ", �   Z��
 J��@ �
 N  ��  N(�$ �

�� �7�9&+, ��7�E3 .N(�� �,�F3 ���^ �7 �#��("� ������	3:  
  

     (A1B1- A1B2- A1B3- A1B4- A2B1- A2B2- A2B3- A2B4- A3B1- A3B2- A3B3- A3B4)  
 

A1 �A2� A3", �03��/G M	3�3 J
 : [�G ��� 6��$ ��� �� � ;��&]�+  ��&(.  

B1  �B2  �B3   � B4    ", �03��/G M	3�3 J
:     �
 j� �J]�&Q
�3 ���	
� *��
�      �7 J]�&QH
�3 ���H	
� 

  8���3�=    �
 j� ���( �	3 �      8���3 �7 J]�&Q
�3 ���	
� �=            �7 J]�&QH
�3 ���H	
� ��H
 �7 � ��( 7,7�( 

  8���3�=    � �	3 �=  ��( 7,7�(  .X	V]�	(  ��       �7 XF],7 *�("� ", �7�9&+, �
 NB�g �  ���(� \U+  � 

� }   �]�� JQ��1( �B�7  .   b�'], �,�
 ��/H+�2(            �NQH$, ��3�	�(�H$ ��H��,4�, b�H] ", ���H(� 

MSTATC � SPSS��7�
 �7�9&+, .  

  

3�� � $����  

 )�*�+ ,	�	&-�$�� :J0$ 6	.�� ��]�+�] R. robini   � 4	��H@ �*�&QH
�3 ����
 P�E� �! 

   �7 *�&Q("T   P�+,��,�     P��� �7 Y�! {  6+, ��(�  .   ( ��$ ��! J
	V]�	X  ��� .�� 	   JH0K 6

  �7P�+  ���     �0.( ���93 b�7 � P�,        P�H+ ��0&H�,�] �V��F� �
 ��,7   ��H�       4H	] b��H�^ � b�H+  

��G  b�G Ce�  0.( ���93 �   
 �7 �,7	 *� X  ��   P�+ J
 6/Q]  ���         �H]�� 6H�� 6	.�� �b�7 � P�, 

        6Qd] P�+ �7 �
 ���93 X�, � J&�,7 �7�.B �0.( 7�
 �,7 .P�+ �7    6H�� 6H	.�� 4H	] C'0@ 

         �w$,�g � �7,7 J(,7, ,� 7�- �7�.B �]��  6	.�� C#� P�+ �7 *� 7�
*� ���93 � �� ���+ �
 

P�+ ���0.( �V��F� �
 �  �,7 �� .  
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)�*���  Rhizoglyphus robini �����+ ���(��$ ��  

  

  

 �

 ����������   ��� �	
�� 
������ �
��R. robini ��� ��� ���� �� �� ���� ��	��!" ���� #  

$%&�'  �(� )*+,-	 % )*,.) �01 �� &�' �2	�3�45� &�67 �� 879 8( 
Table 2- Grouping of R. robini density per 1 Kg. of soil containing a whole Saffron  

plant at different seasons during a seven year period (1999-2005) 

Year  
Season 1st 2nd 3rd 4th 5th 6th 

Spring 0.0000 d 0.0000 d 29.77 c 47.52 c 180.2 b 227.5 a 

Summer 0.0000 e 0.0000 e 16.88 d 26.29 c 102.1 b 107.7 a 

Fall 2.792 e 2.792 e 40.48 c 38.73 c 151.7 b 179.9 a 

Winter 2.292 e 2.292 e 17.02 d 28.73 c 113.4 b 136.3 a 

Means with the same letter are not significantly different (α=1-5%) 

  

  $*4	5
     $�� )�*�+ '� ).	� 6�� '7�:                P�EH� �7 JH0$ 6H	.�� �H
 6H��K [H�G �H`, 

! c�&d(� T,��, P�+ � P��� �7 Y�! � 6+, ��(�.   

  

 ����������   ��� �	
�� 
������ �
��R. robini���� �� ��   ��� ������%� � ���� #  

�	��!"$ 8;�< =0! �� �1�� �� 3�45� &�67 �� %&�'  �(� )*+,-	 % )*,. 
Table 3- Grouping of R. robini density per 1 Kg. of soil containing a whole Saffron plant at different 

seasons and different sowing depth, during a seven year period (1999-2005) 

Sowing depth 
 

Season 

10
cm

 20
cm

 30
cm

 

Spring 82.95 a 82.95 a 78.49 a 

Summer 22.65 b 38.90 ab 65.68 a 

Fall 68.90 a 69.15 a 76.01 a 

Winter 52.06 a 48.96 a 52.96 a 

Means with the same letter are not significantly different (α=1-5%) 
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 ���
 �7   *�&Q(" � 4	��@ �    �0.( �`, 6��$ [�G    ��,7�
     6�,�] J0$ 6	.��   �R�  *�&Q
�3 �7

��93    6�� 6	.�� �  m1�   [�G X	
��   � ;� �&]�+  ��&(  �H0.(    �H� �,7 .  R7 JHK H	    O��HK *� N

2( 6
�!�	R�.� m	 J0K 67�
.  

  $*4	5
  '7��0��	� $�	���	8    $�� )�*�+ '� :  
� �`, 	���        P�EH� �7 J0$ 6	.�� �
 J]�&Q
�3 

! c�&d(� T,��, P�+ � P��� �7 Y�! S 6+, ��(�.   

  

 �������� 
������ �
�� ����  ��� �	
R. robini ��� ��� ���� �� �� ���� ��	��!" ���� #   

�9 &�0!	 �� �1�� �� 3�45� &�67 ������ �(�$ ���4>��� %&�'  �(� +,-	 % )*,.  
Table 4- Grouping of R. robini density per 1 Kg. of soil containing a whole Saffron plant at different 

seasons and different summer irrigation schedules during a seven year period (1999-2005) 

Irrigation 
 
Season No Irrigation Once July 10th Once August 10th Twice (July & August 

10th) 

Spring 45.76 b 73.93 b 85.18 ab 121.0 a 

Summer 4.069 b 31.83 b 37.10 b 96.63 a 

Fall 36.90 b 69.83 a 75.85 a 102.8 a 

Winter 22.79 b 49.75 ab 57.49 a 75.28 a 

Means with the same letter are not significantly different (α=1-5%) 

  

            ���H	
� b�HG ��H�	3 �7 J0$ 6	.�� ���
 �7    ��H�	3 �           ���H93 ��H( �H	3 �7 ���H	
� ��H/F�

�0.( �,7�   �
 ���	3  ��    7,7�( �7 ���	
� ��/F� �   �             6H�,7 ��H( 7,7�H( � �H	3 �7 ���	
� ��
 �7.  �7 

*�&Q
�3 ���	3    ���	
� ��
 �7        �0.( ���93 ��( 7,7�( � �	3 �7          6H�,7 �H����	3 ���H+ �H
 ��,7.  �7 

 6	.�� 4	��@   J0$          ���	3 ���+ �
 � �7�
 7�- NW,�g �7 ���	
� *��
 ���	3 �7  �H� �H0.(   �H� �,7 .

   ��G 4	] *�&Q(" �7   ���	
� JF0�, Ce�  ��             XH�, �HR� ��H� JH0$ 6	.�� O�,4�, zG�
 J]�&Q
�3 �

  v���B 6	.�� O�,4�,                     b�HG �H
 7,7�H( � �H	3 �7 ���H	
� ��H
 �7 � 7,7�( ���	
� ������	3 X	
 

�0.( ���	
� �� �,7.  
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�

  $*4	5
  '7��0��	� $�	���	8       $�� )�*�+ '� ).	9 6�� � :        
� � 6H��K [H�G �H`,  H	��� 

J]�&Q
�3! c�&d( P�E� �7 J0$ 6	.�� �
 � T,��, P�+ � P��� �7 Y�! } 6+, ��(�.   

�&]�   P��� _=   *�#] �(              P�EH� b��3 �7 � ���G, J	�$ �7 J0$ 6	.�� *,4	( X��&#	
 ��7

                      �7 � ��H�G, JH	�$ �7 6H	.�� *,4	( X��&�$ � ��( 7,7�( � �	3 �7 ���	
� ��
 �7 ������	3 �7

    ��
 ������	3 �7 P�E� b��3     ���7 J]�&Q
�3 ���	
� * 6+, ��� .    v�H/��13 6H�� 6	.��    JH	�$ �7 

,�] C� �
 ��	V�#^ ���93 ��( 7,7�( ���	
� ��/F� � �	3 ���	
� ��/F� ���	3 �7 �7 ���G,�0&�.  


�;	/ ��< 	#�& ��� =�� �	� >.	� ��'?�� $�� �  $>�9 ,�	�>/ ��  R. robini : ( H	 *,4

P�- ���+ 	�� s]� �����] *,�9G" J0
 �J0K ���Q- ",  R. robini  �H-� P�+ �7 ��K �� �7 

,��,� P�,�� �7 Y�! � �R, i6+, ��(�  .  

  

 ����	�&�� �	
�� ?����	� ��@A�  �(�' ��� B��;�� %��< C��>� "	   

R. robini �	��!" ��� �
! 
6D� �� &�' �� )*,. 
Table 6- ANOVA of R. robini damage (No. of black spots on 100 saffron corm), 2005 

 

F MS df S.O.V. 

2.4545 ns 13.500 3 Replication 

88.4697
**

 486.583 2 Sowing depth (A) 

67.5253
**

 371.389 3 Irrigation (B) 

36.6768
**

 201.722 6 A×B 

� 5.500 33 Error 

� - 47 Total 

**: significant at 1% , *: significant at 5%  

 
  	9 6�� '7�  
 '� ).� ;	/ ��<  	#� & �  �� =�� �	�   .	� ��'?�� $�� �     $>�9 ,�	�>/ ��   

 R. robini: ( �
 6��K [�G �`,	P�- *,4 ���+ 	�� s]� �����] *,�9G" J0
 � J0K ���Q- ", 

,��, �-� P�+ �7 ��K �� �7� P��� �7 Y�! �6+, ��(�  .  
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(	V]�	   + P�- 7,�.3 X	  H��] ���                �H
 [H�G JH+ �H� �7 JH0K ���QH- ", � �H��   ���H93 �V

0.(� �,7� 6�,7  . 3��/G J
�      P�- �B�7 6��$ [�G O�,4�, �
  ��      J0$ ���Q- ", ���] ��	+ �

6�,7 O�,4�,.  

 ����
�����  &�� �	
�� �
�� �(�' �;�� B�� ��%��< C��>� "	  R. robini  ��  

�	��!" ��� �
! 
6D� &�' �� 8;�< =0! �� �1�� �� )*,.  
Table 7- Mean comparison of R. robini damage (No. of black spots  

on 100 saffron corm) regarding different sowing depths, 2005 

Sowing depth 10
cm

 20
cm

 30
cm

 

Mean No. of black spots 12.63 c 15.38 b 23.25 a 

    Means with the same letter are not significantly different (α=1-5%) 

  

'7� �0 ��	�   
 '� $�	���	8 � ;	/ ��<  	#� & �  �� =�� �	�   .	� ��'?�� $�� �   $�9 ,�	�/ ��   

 R. robini: 
� �`,	���( �
 J]�&Q
�3 	P�- *,4 ���+ 	�� s]� ��� H��] *,�9G" J0
 �  ���QH- ", 

,��, �-� P�+ �7 ��K �� �7 J0K� P��� �7 Y�! �6+, ��(�  .  

  

 ����������  &�� �	
�� �
�� �(�' ���;�� B�� %��< C��>� "	  R. robini  ��  

�	��!" ��� �
! 
6D��1�� �� �� &�0!	  �9���� �(� &�' �� ���4>��� )*,.  
Table 8- Mean comparison of R. robini damage (No. of black spots  

on 100 saffron corm) regarding different irrigation schedules, 2005 

Irrigation 
Twice 

(July & August 10th) 
Once  

August 10th 
Once  

July 10th 
No 

Irrigation 

Mean No. of black spots 11.00 d 18.42 b 14.83 c 24.08 a 

Means with the same letter are not significantly different (α=1-5%) 

  

 �0.( ���93        ���7 ���	
� c�&d( ������	3 X	
 ��,7      ���H! J
 ��      CH�tG X��&#H	
 JH$

                 ��( �	3 ���	
� ������	3 J
 ��
�( M	3�3 J
 n�+ ����	
� ��
 �7 ���	3 J
 ��
�( �J0$ ���Q-

 J]�&Q
�3 ���	
� *��
 ���	3 J
 ��
�( J0$ ���Q- C�tG X��&�$ � ��( 7,7�( ��
7.  
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    �0 � ).	9 6�� '7���	�   
 '� $�	���	8 � ;	/ ��<  	#� & �  �� =�� �	�   	� ��'?�� $��  >.� 

$�9 ,�	�/ ��  R. robini: 
� � 6��K [�G �`,	���( �
 J]�&Q
�3  H	 P�H- *,4  �H�� H+ 	  sH]� ��

���   ��] *,�9G" J0
 �          ,��, �-� P�+ �7 ��K �� �7 J0K ���Q- ", �     P��� �7 Y�! i  ��(� 

6+, .  

    P�- *,4	( ��$ ��! J
  ��                ��H�G, �7 ���H	
� b�HG ��H�	3 �7 J0$ ���Q- ", ���] ��	+ �

 &�$ c�&d(      v�3��G � J&�,7 ,� 7�- *,4	( X��  �0.( ���93          *�#H] �H����	3 ���+ �
 ��,7 7,7.  �7

   [�G ", j� ��  ��  ���	
� �6��$ �  ��    �
 J]�&Q
�3 �(	 P�- *,4  ��� + 	 �� ���     *,�H9G" J0
  �	`pH3 

�0.(  6�,7 ��,7 .         [�G �7 ���Q- C�tG X��&#	
 J$ ���! J
�h �&]�+    �&(     ���H	
� ��
 �7 �

 X��&�$ � [�G �7 ���Q-�h �&]�+  �&( ���7 ���	
� *��
 � ��. 

 J0$ X�,�
�0
R. robini    6H	.�� � J&H�,7 ��#H&], *�H+,�- k�0� *,�9G" u�,4( M�e, �7   

  O�,4HH�, JHHG�4( *�HH� XQHH( � *�HH(" ���HH( JHH
 *��HH(  �,��HH�y, �HH
 _��HH&] XHH�, JHH$ �HH
��  

Shahrokhi & Rahimi (2002) �0/(  �
( �7 6�� 6	.�� *7�
 D�
    u�,4H( JH
 6/QH] XQ( u�,4

 3 �"�3p  7�,7 61
�U( n	+ .  N(,�G     �6
�!� �P�+ P�E� N	/W ", �9�&d(       X&��
 �,�W [�G � �(7 

J0
  ��        623 ,� J0$ 6	.�� �Z�- �7  �	`pH3    �,�HW  �H(  �H�7 .          JH
 JH0$ 6H	.�� *,4H	( X��&#H	
  

        *�&Q(" n�+ � 4	��@ � ���
 P�E� �7 M	3�3     ���7 *�&Q
�3 ��( 7�� .   H�� ,�H�"    � 6H
�!� 7�  

                        �7 Z�H- �7��H
 � JH0$ 6H	.�� X&H�� D�H
 MH��( 4	��H@ � ���
 �7 Z�- M+�0( ��,�g  

                   �,��H�y, �H
 JH$ 6H+, ���7�
 J0$ 6	.�� O��$ zG�
 *�&Q
�3 �7 Z�- �F#- � *�&Q("   

Rahimi & Kamali (1993) 7�,7 61
�U( . *�#] _��&]�(      ���H],�3 [H�G JH+ �H� �7 J0$ J$ ��7

  ���Q- � 6	R�.�  ,�,7 ,�  �(      [�G �7 �R� ���
�h �&]�+           �7 � 4	��H@ � ��H�
 P�EH� �7 ��H&(

  [�G�h �&]�+               [H�G ", �&#H	
 J0$ ���Q- � 6	.�� P�E� b��3 �7 ��&({h  �&]�H+  �H&(  �

6+, . �0.( JU
,�     ���	
� � 6	.�� X	
 ��,7  ��       ���H	
� JF���! J
 7�,7 7��� J]�&Q
�3 �   �H� �

     6	.�� O�,4�, zG�
 J]�&Q
�3  J0$�(            �7 *,�H9G" ��	
 J$ �]�(" �7 6
�!� O�,4�, ,��" 77�


           C�( *�� %93�( zG�
 7�,�] *� J
 �"�	] � �7�
 j�|�R��4	� k,�-      ��H00$ 7��2( ��&$�� X��3

6+, ���7�
 NB�g J0$ ���Q- � 6	.�� O�,4�, J'	&] �7 ����7�
 J0$ 6	R�.�.  
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���! ", Rahimi & Mokhtarian (2006)  ���y,�( �0���]����	
�  �� �r�
 P�! �
 J]�&Q
�3 �

       *"� �J0
 N$ *"� �J0
 �",�],�hh        *,�9G" N
 7�F��G � J0
 7�G �	`p3      �
 JF���! J
 J&�,7 �90( 

 ���	
� P��G,  ��                       [H�G ��H�	3 �7 mH1� � 6H+, JH&��� O��H$ NH(,�G XH�, JH	�$ J]�&Q
�3 ��h 

�&]�+     3 ���	
� ��/F� �
 �&(             O�,4H�, XH�, J$ ���7�
 NB�g ��D�
 7�F��G ���( 7,7�( �7 J]�&Q
�

 [�G �7 7�F��G�h �&]�H+     �,��H�y, �H
 ��H&( Sadeghi et al. (2003)  7�,7 6H1
�U( .  P�H�&g,

�(        ����, *�#�, J$ �7�F��G O�,4�, 7���( ���]0         �7 7�H��( 6
�!� 7�/�$ *,�/� �!�- J
 �

J0
  ��     �3 ���	
� ", �.
 *,�9G" �    P�+ �7 ,��" ����
 J]�&Q
  ��       �R�QHF#- �!�H- JH
 �	-, �   �H� �

     Z�- ��9( �F#- X	0a�� � �R,�&( �            JH0
 �H
 �
��U(�H] �,�H`, 6
�!� ���� O��$    �H� �

  6+, J&�,7 *,�9G" .                JH0$ ���QH- O��H$ � *,�9G" u�,4( �7 7�F��G *7�
 D�
 ��f0( J
 ,?R

  J	B�3�(  J0
 77�
  ��       �
 J
 J��3 �
 6��$ %W�( �7        [H�G �7 Z�H- 6��}  �H3 {h  �&]�H+    ��H&(

            �
�� O��$ 6
�!� 7�/�$ � �	���- ��.#.#3 k��U(�] �,�`, �3 �]�� J&��$ .    �H
 J�3�- �7

   �] �,�`, J
 J��3             �H],�
 �J0$ 6	.�� O�,4�, N	/W ", �*,�9G" u�,4( �7 J]�&Q
�3 ���	
� k��U(

�9G" u�,4( �,�
 J]�&Q
�3 ���	
� �*�&Q
�3 �7 k� 7�/] ��] J	B�3 *,�� 77�
.  

  

  

�	@�� �	A���	B� :   ��0�( 	g� XQg��   �  ��0�( *����&d( ��G� �&$7   �H0
�"�
 ��2(�� 

  ��0�( 	g� X	Qg��   �  ��0�(    � �]�	$ �	'(��0�(  7,��
 ��2(�    ��H! �"���#$ %�&'( � 

     �.	/! %
�0( � �"���#$ ��1	123 4$�(   *�&+, ��H)� *�+,�-�   �&QH@ �H$ i���}�  ���0HB 

 �&Q@S��� ��#(*,��, �.  
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