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%*�/0  
  -�@ >1 A�Nysius cymoides  B0�� C1�D :�2E0  /  �"# F4�6� &8"�1 �-+G# H -+�  / I�J�� :*-/&1 �1 (��+E� K�3%&
�

��  -L%L, /�* .B1   / 5D-! -+G# �N +�  / A� :�2E0 �- � -�@ >1 A� �L*  OG8P� CQ-&� �%�R� S6#-&, A��2�  �T6�

I�� �4 /&0!&1 �� !�"# ��
�
�� ��78�%-  ���1385  !1386 � -/&1 ��	 L* .B1 BN +� �U
V $6, ! :��1 �� :��1 �-   �4

B8W� ��/�J� B1  �1!/ �-  S)��9�9 XE#) ��-&�Y�	 (B39  /�# (! / �-   -/25 BV�EV �21&� &8� �8V�� L* � -/&1 .BV�EV  &� ���

B1 ! C
86� ��7"%���	 B1 C)9- (! / BU
V  ' �E* �/�� ! &V C��# �-&"Q ! �� �, OG8P� A�6� �ZP� X�)W�L* . ��79-

L* A��2� �[-�%- �V���&�  !  �G%�� �%�EV (�V�D '!  !/ B1  -�@ >1 A� C��# �-&"Q ! \9�1�V CQ-&� �%�R� S6#-&, . $%�8V

  / '!  !/&� F1�U� -+G# H -+�  /  -�@ >1 A� �8�%� OG8P� CQ-&� S6#-&, B# /-/ (�"V&8"�1  H�V �- / -��BY#�-  ��/�1

�� �%�EV (�V�D �1 �9!/-/ (�"V �&8.1 '�-&1  �G% .]V�% -! �V���&�  IL�- /�1 �!�W8� '!  !/  / A�7V���. Z#-&�  /  ��� �Z#

�-LV- �[-�%- '! ^ BV�EV  -  B29�U� / �� �8�%� CQ-&� _�E�  / �W6� �% ! /�%�  ���1/ !	&1  B# /&#/ -LV /&1 �# :�G1�D .B1   �4

! �%�R� S6#-&, ���&8�- �, A��2�  / �G#  / !	&1�-LV-^ V�EV:1�` �  A�N. cymoides � '! �/�1 �[-�%- '!  �- &8.1  �G%.  
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3�*��  

 A�  -�@ >1(Spinola) Nysius cymoides   /

I�� ���   / -+G# :"# '&8�� �1 (��+E� ! &�@-

:�2E0 � ��@ /�b%- cN�1 �V��G�� ���  B1 �%��

:�- �L* -+G# H -+�  -�bE� �d�J�� (Mohaghegh, 

2009) . H -+�  / /�@ :�2E0 S%-+�- �- ], A� A%-

:*-/&1  BGEQ L*�1 /�@ e-&4-  / B# ����� &� B1 ��L*

! �/�EV �� (	 ��L�)"@ f3� /�* .� B1 ' -+ ���	

BV��  ]60 OG8P� ���Nysius  �- ��V/ g�
V �- � ���1  /

B1 BV�8�1�� �d�J�� ! �+3� ����� Z.� ���	   �E*

�� LV!   (Attia, 1974). B1 �I�h�  �4 A� ��9-&8�-  /  ���

Nysius vinitor Bergroth  !N. clevelandensis 

Evans �� i���� (-/&71�8�	 Z.� ���	 �-  LV�*

(Allsopp, 1988) . A� A�6jE�N. simulans (Stål)  �-

 :�- C%�&1  / �%�� H -+� ���	)Dalazen et al., 

2014 .( A� �9�E* ��)%&�	  /N. raphanus Howard 

Z.� �-A� A%&�  ]60 ���Nysius  �- � �E* �- B# :�-

OGN ! �k�1 ! �N- � (����� �� B%>l� �&� ���  L6#

)Leigh, 1961; Tappen, 1970.(  

BV�EV ���V&1 X%  / B1 S6#-&, H�V A��2� �� -/&1  �m%!

 / -/ (-!-&� :�E�- BV�EV ^�-LV- / !	&1 �-&1

(Southwood and Henderson, 2000) . '!  !/

 �G%�� �%�EV (�V�D (Taylor, 1961)  �V���&�  '!  !

 �[-�%-(Iwao, 1977)  � ���1 �%�R� S6#-&, �� &1 �-&1

/�W8�- ���	 �-�L* � LV- .B1  !/ &� (- �)E� ! (���n�� &TV

�� '!   :�2E0 S6#-&, ���&8�- �, L6V-��  / -  �-&"Q

Z#-&�  L6V+1 A�EP� OG8P� ���(Hutchison et al., 

1988) . A��2� �-&1 -  �[-�%- !  �G%�� '!  !/ o��9	

 �%�R� S6#-&,A�   -�@ >1 ���N. vinitor  !N. 

clevelandensis  / �� ��9-&8�- (-/&71�8�	 H -+�  /

 /-/  -&D �/�W8�-(Allsopp, 1988) . (- �)E� ! �0��

  -�@ >1 A� �%�R� S6#-&, A��2� �-&1 -  �[-�%- '! 

Blissus leucopterus hirtus Montandon  F4�6�  /

B1 -/�V�# i�4&� ! /&�  LV/&1  �#(Majeau et al., 

2000) . S6#-&, p�� ! p �1 LV�� ! � �, �%�R�

BV�� C��# �-&"Q A� OG8P� ���  ]60 ���Geocoris 

(Funderburk and Mack, 1987)  (- �)E� ! -��� !

 A� �%�R� S6#-&,Euschistus heros (F.)  '!  B1 - 

 LV/&# �� &1 �%�� H -+�  /  �G%��(Souza et al., 

2013).  

_�bV- ��
�
�� �-��  �"#  / �L*  �29�U� B1 (-��

&, OG8P� F4�6� _L6� H -+�  / _L6� A� �%�R� S6#-

  �"#(Amir-Maafi et al., 2007; Mohiseni et al., 

2009) /&# � �*-.  $V&8�/ ! � �"�- A�6jE�(Afshari 

and Dastranj, 2010) B8* �%�R� S6#-&,  �*�@ ���

(��&� B
U6�  / _L6� ! ���2�&��- ! �@&��* 

(Shahrokhi and Amir-maafi, 2011)  S6#-&,

_L6� �8* �%�R�-C�  A��- ! �
U6� _L6� H -+�  / q&�

 ^�-LV- / !	&1 ! LV/&# �� &1 �[-�%- !  �G%�� '!  !/ B1 - 

LV/-/ B%- - -  _�d �V�EV.  

A%- B1 B0�� �1  �%�R� S6#-&, B6���  / ���Nr4- B#

 A�N. cymoides  eL� �1 &s�Q S�!m, �/ -LV /�0!

  / -+G# H -+�  / A� A%- �%�R� S6#-&, ���&8�- �, A��2�

L* _�bV- (�8�&9 (�8�- /&0!&1 �
U6� . '!  (	 &1 (!+�-

  / :D/ &TV �- �[-�%- �V���&�  '!  !  �G%�� �%�EV (�V�D

 �V�EV ^�-LV- A��2� �-&1 /&1 �# :�G1�D ! ��&8�- �, A��2�

 �� :1�`:�&�  -&D B�%�
� /.  

  

4-�- "��� �&  

 �� (�8�1�� &@-!- I�E2� �4 B1  �"#  / -+G# :"#

� �t+�%�, C%-!- B1 ����! B8�&�  �% /-/&@ &@-!- �� I�E2�  �4

�� �D�1 A���  / L21 I�� ��� &�� LV�� . �/-/ (�"V B�9!- i �b�

 L*  _�76�  /  -�@ >1 A� :�2E0  I�E2� �4 B1 B# :�-

 �EV ! B1 I�J�� :*-/&1 �1 ��- u:��V B0�� C1�D (-L6n ����

v�1 ! H -+� B1 ! B8*->� �V!+� B1 !  $% L�  !�b� ���

BGEQ ��  !  /�*(Mohaghegh, 2009) . �F�
�� A%-  /

BV�EV (d�n ���
�
�� �N +� �- � -/&1   / 5D-! �(d�n

 ! :�9�2� H!&* (��� �- /&0!&1 �� !�"# ��
�
�� ��78�%-
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0BV�EV C1�D :�2E  � -/&1)B1  C%-!- �% /-/&@ &@-!- I�E2� �4

&�� (A��- BN +� B�GP� �� (	 �-L21 ! I�J�� :*-/&1 ��  �

B8W� I�� �4  �1 !/ �-  ���1385  !1386 L* _�bV- .  �1&�  /

B1  A�1 ��/�J�  �420  ��25  S)� �9�9 �G��! B1 BV�EV

) ��-&�Y�- (�+G� 51&�  /�# X% (! / �- B39 B1  -/  /�21-5 × 5 

 &8� �8V��)0025/0 51&� &8�( BV�EV L* � -/&1.  :�2E0 �-

 A�N. cymoides  I��  /1385 �21  I��  / !  �11386 �

12 BV�EV  �1 :�&� � �t � -/&1. BV�EV  (! /  /�#&� ���

B"�*  X�G��- C)9- �!�Q ���70 B8P%  Lt /  ��7"%���	 B1

(	 /-L2� �L*  CQ-&� X�)W� AEs ! C
86� L* :3` +�V ��.  

BV�EV  �1 &�  /  A�7V��� � -/&1( )x  ]V�% -! !( )2s 

�/-/ L* B3���� �� . �%�R� S6#-&, ��79- A��2� �-&1

  -�@ >1 A� :�2E0N. cymoides   �G%�� �%�EV (�V�D �-

(Taylor, 1961)  '!  !�[-�%- �V���&�  (Iwao, 1977) 

IL� �-&1 L* �/�W8�- ]V�% -! ! A�7V��� A�1 BU1-  ���� .

�62� er8@- /�0! _LN � �t /  z@ f�* A�1  -/

 &�  / �I�� !/ B1 g�1&� (���&�  ��[-�%- !  �G%�� '!  !/

�/-/ L* �/�W8�- LQ-! z@ f�* �3���� �-&1 I�� !/ ��� .

 '!  !/ &�  / (���&�  z@ f�* � ��	 B�%�
� �-&1

  -L
� B# L* �/�W8�- '�-&1 �%�)V (���	 �- �[-�%- !  �G%��

 �/LNt BU1-  �-  �G%�� '!   / z@ f�*  

 ������ = (	
�	�)
����
�������

  BU1-  �- �[-�%- '!   / !

������ = (�
���)
����
�������

 B1 L�	 :�/ . A%-  /

BU1-   ��b1  !b2 B1I��  / (���&�  z@ f�* f��&� ���

 !  �G%�� '!   / _!/ ! I!-1β  !2β B1  z@ f�* f��&�

I��  / (���&�   ! �[-�%- '!   / _!/ ! I!- ���SE1  !

SE2 B1   / (���&�  z@ f�* / -LV�8�- ��U@ f��&�

I�� L68�� _!/ ! I!- ���.  

B1  �G%�� �%�EV (�V�D  � �tbxas =2  �-&1 B# :�-

�� B9/�2� A%- CQ  &%� �U@ �U1-  B1 �E8% �79 C%L3� �1 (-��

 B3���� -  (	 ���&8�- �, �U@ (���&�  �- �/�W8�- �1 ! L�� 

/�EV.  

( ) ( )xbas logloglog 2 +=  

 &8�- �, B9/�2� A%-  /a {��
� C��N  B1 B8�1-! �L61

�L* O�t�� BV�EV ^�-LV- :�- . &8�- �,  �G%��b B1 -   (-�6N

 /�EV /�.6"�, z��� �% BV��  �8�  B1 B8�1-! :1�`(Taylor, 

1961) . �% z@ f�* �-b �� B
34 �-&1 (-��  ��79- �L61

/&# �/�W8�- S6#-&, . / �� �t  B#b �62� �!�W�  �1  -/

:�- ��/�J� 5%��� L*�1 B8*-LV X% .:9�Q  ���1〉b  !

1〈b B1 S6#-&, f��&� BY# ���  (�"V -  :@-�6)% ! �-

�� L�/ . (���	 �-t B1 � �t( ) bsbt /1−=  /  �-&1

�/�W8�- S6#-&, (/�1 ��/�J�  L* . I��&� A%-  /bs  ��U@

 ! :�- (���&�  z@ f�*  ��2�t B3����  �1 �L*t  �1 I!L0

 �/-�	 �0 /2−n L* B�%�
� . �- Hr4- �-&1 A�6jE�

�62� (/�1  -/  -L3� �- |&N  -L
�( )a  (���	 �- &Wt /LN �1

αsat /=  B9/�2� A%-  / B# L* �/�W8�-as   ��2� ��U@

 z@ }-L3� �- |&N :�- (���&� (Buntin, 1994).  

 ���3V- A�7V��� A�1 �V���&�  g�3� - �[-�%- '!   /

 L%�9(Lloyd’s mean crowding) (
*

x )  Z#-&� A�7V��� !

)x ( �U1-  �-xx βα +=
∗

 B1 �� :�/ L%	 . A�7V���

 �U1-  �- +�V L%�9 ���3V-( )[ ]1/2 −+=
∗

xsxx  B3����

�� /�* .�� �t /  B#0〉α  !0=β  S6#-&, L*�1

�89�Q / ! ��/�J�  B#0=α  !1〉β BY# S6#-&, L*�1  �-

:�- (Lloyd, 1967).  

 �8��%&��l� I��&� �- :1�` �V�EV ^�-LV- �3���� �-&1

 �%�R� S6#-&, ��79- ���&8�- �, (	  / B# {�6%LV- �#

 L* �/�W8�- �L* / -!(Smith and McDonald, 1989) .

 !  �G%�� '!  !/ �-&1 {�6%LV- �# I��&� �8��%&��l� � �t

B1 �[-�%- :�- &%� f��&�:  

2)2( / cxan b−=  
2/)]1(/)1[( cxn −++= βα 

BU1-  A%-  / ��a  !α B1  !/  / -L3� �- |&N f��&�

 ��[-�%- !  �G%�� '! b  !β B1   / (���&�  z@ f�* f��&�

 ��[-�%- !  �G%�� '!  !/x  ! :�2E0 A�7V���C  :D/ ~U�

L68��.  

_&V �1 �V���&�  �%+b�   -+�-9.12 SAS C)* Z�  !  ��
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_&V �- �/�W8�- �1   -+�-Microsoft Excel 2007 L* _�bV-.  

  

5��6� 7�
 -  

 ! I�� !/ �433 BV�EV  �1  ���3V- A�7V��� �6�-/ �� -/&1

 �!/ A� ^ �, �X% A� ^ �, �ZP� �8�%� CQ-&� :�2E0

 A�6� H�Eb� �$6, A� ^ �, � �.n A� ^ �, �B� A� ^ �,

B1  -�@ >1 A� C��# �-&"Q ! �� �,  f��&�5/6 - 0 �7/48 

- 0 �76/27 – 3/0 �85/25 – 15/0 �75/15 – 05/0 �3/13 – 

05/0 �15/109 – 15/0  !4/26 – 02/0   /�# &�  / A� /LN

/�1 .  �G%�� �%�EV (�V�D ���&8�- �,(Taylor, 1961)  '!  !

 �[-�%- �V���&� (Iwao, 1977)  OG8P� CQ-&� �-&1

B1 -+G# H -+�  /  -�@ >1 A� �8�%� I!L0  / f��&�  ���1 

 !2 :�- �L* �/-/ (�"V.  

  

 I!L01-   �G%�� �%�EV (�V�D ���&8�- �, �-&1 �8�%� OG8P� CQ-&�\9�1�V   -�@ >1 A� C��# �-&"Q !Nysius cymoides   /

-+G# �N +�  
Table 1. Parameters (± SE) estimated by Taylor’s power law for different immature stages and adults 

of Nysius cymoides in canola field 
Stage year a b r2 
Egg 3.943 ± 1.108* 1.502 ± 0.097* 0.910 
Nymph-I 5.449 ± 1.323* 1.679 ± 0.098* 0.933 
Nymph-II 2006 6.710 ± 1.495* 1.476 ± 0.150* 0.864 

2007 3.685 ± 1.404* 1.975 ± 0.174* 0.948 
Nymph-III 3.468 ± 1.230* 1.744 ± 0.094* 0.925 
Nymph-IV 3.830 ± 1.176* 1.639 ± 0.086* 0.928 
Nymph-V 3.439 ± 1.103* 1.511 ± 0.056* 0.963 
Nymph-I-V 2.753 ± 1.357* 1.820 ± 0.088* 0.936 
Female 3.088 ± 1.115* 1.661 ± 0.085* 0.925 
Male 2.769 ± 1.111* 1.661 ± 0.096* 0.907 
Adult 2.748 ± 1.147* 1.803 ± 0.099* 0.915 
*: Significantly different from 1 (p< 0.05). 

 '!  !/ &� {��- &1 B# /-/ (�"V �� &1 A%- $%�8V

  -�@ >1 A� S6#-&, �[-�%- !  �G%��N. cymoides BY# �- 

:�- . (���&�  z@ f�* A�1 �!�W�  �G%�� '!   /

�/-/  �ZP� �8�%� �GQ&� B� �-&1 I��!/ B1 g�1&� ���

� �, H�Eb� �62� C��# �-&"Q ! ��  /�3V  -/) ZP� �-&1t = 

0.86, P = 0.399 � �, �-&1 u  ��t = 0.82, P =0.419  !

 C��# �-&"Q �-&1t = 1.97, P = 0.586 .( '!  A%-  /

 (���	 $%�8Vt ��/�J� |&� /  �1 BY# S6#-&, �(/�1  _�E� �-

 /-/ (�"V -+G# BN +�  / -  A� �8�%� CQ-&�) ZP� �-&1t = 

3.558, P < 0.01� �, �-&1 u  ��t = 9.318, P < 0.001  !

 C��# �-&"Q �-&1t = 8.11, P < 0.001 .(B1  &7%/ � �3N

 ���&8�- �,  -L
�b B1 �62�  �4 � +1 � -/ X% /LN �- &� 

(�"V B# L* / !	&1BY# S6#-&, ^L6�/ - OG8P� CQ-&� �

/�1  -�@ >1 A� �8�%�.  

�[-�%- �V���&�  '!   /  z@ f�* A�1 �!�W�

�/-/ (���&�  � �-&1 I��!/ B1 g�1&� ��� ZP� �GQ&

�62� /�3V  -/ )t = 1.06, P = 0.302 (� �, �-&1 �9!  ! ��

�62� C��# �-&"Q B1  -/  L�	 :�/)B1  f��&�t = 5.19, P 

<0.0001  !t = 5.32, P <0.0001 .(  -L
� '!  A%-  /

 &8�- �,β B1 �62�  �4 � +1  -/  /�1 X% /LN �- &�) ZP� �-&1

t = 6.42, P < 0.001 � �, �-&1 u  I��  / ��1386 t = 

5.19, P < 0.001 I��  / C��# �-&"Q �-&1 !  ���1385 

 !1386 f��&� B1t = 6.80, P < 0.001  !t = 4.85, P < 

0.001(  -L
� �9! �α �62� �!�W�  B# :*-LV &Wt �1 � -/

BY# S6#-&, :9�Q A%-  '!  F34 -   -�@ >1 A� �-

� B� &�  / �[-�%- �V���&� /-/ (�"V �8�%� �GQ& . AEs  /

 I�� �-&11385 � �, H�Eb� �GQ&� !  &8�- �,  -L
� ��β 

�62� �!�W�  :*-LV X% /LN �1 � -/)t = 1.878, P > 

0.05 (� �, ��/�J� S6#-&, &7V��1 B# /�1 I�� (	  / ��.  
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 I!L02-  �V���&�  '!  ���&8�- �,�[-�%-  �-&1 �8�%� OG8P� CQ-&�\9�1�V   -�@ >1 A� C��# �-&"Q !Nysius 

cymoides -+G# �N +�  /  
Table 2. Parameters (± SE) estimated by Iwao’s regression method for different immature stages and 

adults of Nysius cymoides in canola field 
Stage year α β  r2 
Egg 1.539 ± 0.656 2.542 ± 0.240* 0.823 
Nymph-I 2006 33.220 ± 25.810 1.671± 1.194 0.130 

2007 -29.582 ± 17.695 8.161± 0.838* 0.940 
Nymph-II 2006 12.308 ± 8.075 1.873 ± 0.457 0.527 

2007 -20.312 ± 32.040 9.809 ±  2.975* 0.608 
Nymph-III 2006 10.216 ±  9.042 2.122 ± 0.568 0.465 

2007 -15.325 ± 6.308 10.366 ± 0.791* 0.944 
Nymph-IV 3.702 ± 3.320 2.490 ± 0.386* 0.597 
Nymph-V 1.824 ± 1.335 1.994 ± 0.232* 0.726 
Nymph-I-V 2006 36.804 ± 25.561 1.727 ±  0.387 0.539 

2007 -39.106 ± 36.630 6.943 ±   1.143* 0.786 
Female 2006 1.117 ±  1.007 2.335 ±  0.206* 0.870 

2007 -2.481 ±  1.141 8.241 ±  0.776* 0.918 
Male 2006 0.521 ± 0.581 2.173 ± 0.193* 0.869 

2007 -4.369 ±  2.970 9.371 ±  2.148* 0.655 
Adult 2006 1.987 ± 1.469 2.272 ± 0.187* 0.885 

2007 -5.471 ± 3.942 8.131 ±   1.470* 0.753 
* Significantly different from 1 (p< 0.05). 
 

o��9	 ' -+� {��- &1  BV�� !/ �%�R� S6#-&, +�V

  -�@ >1 A�N. vinitor  !N. clevelandensis  !/ �1 F1�U�

  �#>� '! BY# �-  /�1(Allsopp, 1988) . ' -+� B1

 A� �%�R� S6#-&, {�� -!Oebalus pugnax (F.)   /

 H�V �- +�V �)%&�	 {-+7� :9�%- $V&1 H -+�BY# �- B1  :�/

 L�	(Vargas, 2007) . �- �/�W8�- �1 p�� ! p �1 LV��

 ^ �, �%�R� S6#-&, B# LV/-/ (�"V  �G%�� �%�EV (�V�D

A�  ]60 ���Geocoris  �%�� �N +�  /BY# �-  �:�-

�9�Q / B1 ! ��/�J� S6#-&, &8"�1 C��# �-&"Q B#  � LV

 S6#-&,BY# �-  LV -/(Funderburk and Mack, 1987) .

 A� C��# �-&"Q ! � �, �%�R� S6#-&, �� &1

Euschistus heros (F.)  B# /-/ (�"V +�V �%�� H -+�  /

� �,  S6#-&, _�� �� I!- A�6� ���BY# �- �9�Q  / �LV -/  B#

� �, B1 C��# �-&"Q ! Zb6, ! _ �.n A�6� ���  � �t

�!&�  / �% ! �/-&WV- �/&# :�9�2� Xn�# ���  :�- A)E� !

 S6#-&, H-�V- �- �)%BY# �-  L6*�1 - -/ -  ��/�J� �%(Souza 

et al., 2013) .S�!m, _�bV- ���  �6���  / (-&%-  / �L*

 �%�R� S6#-&,Z.�A%&� ���� A�  A� �62%  �"#  -�@

 _L6� �9�E2�Eurygaster integriceps Puton �/-/ (�"V 

  B# :�-A� C��# �-&"Q �%�R� S6#-&,  H -+�  / _L6�

 H�V �-  �"# OG8P� F4�6� _L6�BY# �-  :�-(Amir-

Maafi et al., 2007) .(- �)E� ! �6���� ��
�
�� $%�8V 

 _L6� H -+�  / _L6� A� �-&1 -  �.1�"� S6#-&, ��79- +�V

 /-/ (�"V /&0!&1 Z%/(Mohiseni et al., 2009).  

�1 �/-/ �A��3� f%&s �/LN  -L
� B1 B0��  / �� ���

 A� �8�%� OG8P� CQ-&� �%�R� S6#-&, A��2� �-&1 �/�W8�-

N. cymoides /-/ (�"V �&8.1 '�-&1  �G%�� �%�EV (�V�D �1 .

 �%�R� S6#-&, ���&8�- �, A��2� �-&1  �G%�� '!  A%-&1�61

  -�@ >1 A� �8�%� CQ-&� _�E�N. cymoides f��6� � �- &

/�1 �[-�%- '!  . '!  !/ �G%�� �%�EV (�V�D  '!  !

 IL� ��.� ! S6#-&, H�V A��2� �-&1 �[-�%- �V���&� 

BV�EV �L* �/�W8�- ���	 �- � ���1 � -/&1 LV- .B1   (���n�� &TV

�� '!  !/ &�  :�2E0 S6#-&, ���&8�- �, L6V-�� -  �-&"Q

Z#-&�  / L6�/ B%- - OG8P� ���(Hutchison et al., 

1988) . '!  �- &8.1  �G%�� �%�EV (�V�D F�
�� A%-  / Bn&�-

 CQ-&� _�E� �%�R� S6#-&, ���&8�- �, A��2� �-&1 �[-�%-
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  -�@ >1 A� �8�%�N. cymoides  �29�U�  / o��9	 ��- /�1

 �V�� !/ �%�R� S6#-&,N. vinitor  !N. clevelandensis 

A� �- /&71�8�	 H -+�  -�@ >1 ��� '!  !/ &� ���9-&8�- (-

(	 ���&8�- �, �- ! �/-/ ��P"� f��6� -  �[-�%- !  �G%��  ��

BV�EV IL� A��3� �-&1 B9�3V/ � -/&1 :�- �/&# �/�W8�- �- 

(Allsopp, 1988) .(- �)E� ! �0��  '!  ���&8�- �, +�V

  -�@ >1 A� �%�R� S6#-&, A��2� �-&1 -  �[-�%-B. 

leucopterus  F4�6�  / �/�W8�- / �� -/�V�# i�4&� ! /&�

 LV/-/  -&D(Majeau et al., 2000).  

  

 I!L03- B3���� :1�` �V�EV ^�-LV-  :D/ ~U�  / �[-�%- �V���&�  '!  !  �G%�� �%�EV (�V�D ���&8�- �, �- �/�W8�- �1 �L*25/0 

  -�@ >1 A� C��# �-&"Q ! \9�1�V �8�%� CQ-&� �-&1Nysius cymoides -+G# �N +�  /.  
Table 3. Constant sample size estimated by Taylor’s power law and Iwao’s regression method at 0.25 

precision level for immature stages and adults of Nysius cymoides in canola field. 
Iwao's regression method    Taylor's power law  Mean  

adult  nymph egg   adult nymph egg 
2007 2006  2007 2006    
-172 212  -2344 2431 187  57 56  126 0.25 
-29 116  -1124 1221 106  50 50  89 0.5  
25 80  -667 768 75  46 46  71 0.8 
43 68  -515 617 65  44 44  63 1 
78 44  -210 314 45  38 39  45 2 
90 36  -108 213 38  35 36  37 3 
96 32  -57 163 35  33 34  32 4 
100 30  -27 133 33  32 33  28 5 
102 28  -7 112 31  32 31   26 6 

107 25  34 72 29  28 29  20 10 
111 23  65 42 27  24 26  14 20 
112 22  75 32 26  23 24  12 30 
  

 I!L03  -  �[-�%- !  �G%�� '!  !/  / :1�` �V�EV ^�-LV-

BV�EV �-&1  �-&1 _�d :D/ ~U�  /  -�@ >1 A� �- � -/&1

 ���	 �
�WG� :%&%L�)25/0 '&%>, C1�D ��U@ ( (�"V

�� L�/ .B1 �� BTQr� B# � �4   �G%�� '!  H�Eb�  / /�*

/�1 �[-�%- '!  �- &8.1 BV�EV ^�-LV- / !	&1 &TV �- . A�6jE�

B1  -�@ >1 A� Z# :�2E0  / �[-�%- '!  	&1 C�9/ ^�-LV- / !

/�3V �/�W8�- C1�D �W6� �% ! /�%� �V�EV.   -L
�α  �-&1

� �,  �-&"Q ��� �, A�6� H�Eb� �B� �!/ �X% A�6� ���

 I��  / C��# �-&"Q C# ! &V C��# �-&"Q ��/�� C��#

1386 B1 �W6�  L�	 :�/) I!L02 .(�� f3� BGa�� A%-  /�*

Z#-&� �- �@&1  / B# � B# /�* �W6� BV�EV ^�-LV- / !	&1 �

 :��V �/�W8�- C1�D) I!L03 .( '!  !/  / BV�EV ^�-LV- �!�W�

� �, H�Eb� �ZP� �8�%� �GQ&� B�  / �[-�%- !  �G%��  ! ��

]V�% -! �V���&�  IL� �!�W� �- �*�V C��# �-&"Q- 

(	  / A�7V���  :�- ��)B1 C)* f��&�  ���1 �2  !3 .(

)E� ! (���n��  / Z#  ���1 �!�W� �8Q B# LV/-/ (�"V (- �

]V�% -! IL�- �� A�7V���   -&D &�`�� :�� -  BV�EV ^�-LV- LV-��

 L�/(Hutchison et al., 1988).  
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 C)*1- ]V�% -! / !	&1 ��%�
�–  A�7V��� A�1BV�EV �-&1 �[-�%- !  �G%�� '!  !/  A� ZP� :�2E0 �- � -/&1Nysius 

cymoides. 

Figure 1. Comparison of variance–mean predictions between Taylor’s power law and Iwao’s 

regression formulae for Nysius cymoides eggs 
  

  
 C)*2- ]V�% -! / !	&1 ��%�
�–  A�7V��� A�1BV�EV �-&1 �[-�%- !  �G%�� '!  !/ � �, H�Eb� :�2E0 �- � -/&1  A� ���

Nysius cymoides.  
Figure 2. Comparison of variance–mean predictions between Taylor’s power law and Iwao’s 

regression formulae for Nysius cymoides nymphs 
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 C)*3- ]V�% -! / !	&1 ��%�
�–  A�7V��� A�1BV�EV �-&1 �[-�%- !  �G%�� '!  !/  A� C��# �-&"Q :�2E0 �- � -/&1Nysius 

cymoides 
Figure 3. Comparison of variance–mean predictions between Taylor’s power law and Iwao’s 

regression formulae for Nysius cymoides adults 
  

]V�% -! IL� �C��# ^&"Q �8�%� �GQ&�  /-  A�7V���

 I��  / �[-�%-1385  �9! :*-/ �&8"�1 :��3*  �G%�� IL� B1

 I��  /1386  /-/ (�"V (	 �1 -  �/�%� �!�W�) C)*3 .( B1

/ C�9/ A�E� I��  1385  B1 �'!  !/ �- Ct�Q �V�EV ^�-LV-

 � /�# &�  / C��# ^&"Q /LN X% �- &8E# :�2E0 ��6h8�-

�9�Q / u:*-LV �/�%� �!�W�  I��  / BV�EV ^�-LV- �!�W� B#

1386 /�1 B0�� C1�D '!  !/  / . I��  / A�6jE�1386 

B1 Z# :�2E0 Z#-&�  / �[-�%- '!   ��-LV- �W6� / !	&1 C�9/

EV /�3V �/�W8�- C1�D BV�) I!L03.(  

  / �[-�%- '!   / �� �, �GQ&�  / BV�EV ^�-LV- / !	&1

Z#-&� �E� B1 u/�1  �G%�� '!  �- &8"�1 ��  I��  / �m%!1385 

Z#-&�  / / !	&1 A%-   /�# &�  / � �, /LN $6, �- &8E# ���

B1  /�3V �/�W8�- C1�D KrEN B# /�1 /�%� � LD) I!L03 .(

6jE� I��  / A�1386   / � �, /LN S* :�2E0 Z#-&�  /

 �W6� �[-�%- '!   / BV�EV ��-LV- (	 �- &8E# !  /�# &�

 L* / !	&1) I!L03 .( �- &8.1  �G%�� '!  +�V ZP� �GQ&�  /

/&# / !	&1 -  �&8E# BV�EV ^�-LV- ! �/�1 �[-�%- '!  

) I!L03.(  

 �%�R� S6#-&, �� &1  / (- �)E� !  �G%��102  BV��

 !  �G%�� '!  !/ B1 ����� ! � �V�0 ^LV� �-/�0�� �-

 B# LV/-/ (�"V �[-�%-147  �- �&�156 B1 ��/-/ �&�  �1 �1�@

:�- O�t�� C1�D  �G%�� �%�EV (�V�D .�9�Q  /   / B#30 

�/-/ �- �&�  �-&1 �[-�%- IL� �- �/�W8�- �1 �L*/�% ���α  �% !

β B1 ! Z#-&� �- �@&1  / (	 53�  �-&1 �W6� &%/�
� ��

B1 B# L* / !	&1 BV�EV ^�-LV- ! ]V�% -!  ���9 �- (�V	 &TV

:�%� &T6� �- ! ��38*- � ��	  :�- _�.W��V ���6*(Taylor 
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B1 �� /�� LEQ- ��D	 �-   / BV�E�Et � �)E� &4�@

�� � -+7��Y� ! &)"� �� L%�EV.  
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Abstract 

The false chinch bugs, Nysius cymoides appears in many canola fields of the country at harvesting 
time. Spatial distributions of different stages of the bug were studied in canola fields of the Broojerd 
Agricultural Research Station during years 2006-2007. Twenty to twenty five samples were randomly 
taken via an aspirator from a 25 cm2 rimmed-quadrate twice a week. Each sample was kept in alcohol 
and carried to the laboratory for counting number of eggs, different nymphal instars and adult females 
and males. Spatial distribution pattern of each stage was determined by both Taylor’s power law and 
Iwao’s regression method. Aggregated pattern was detected by both models for most immature stages 
and adults. However, the data showed a better fit to Taylor’s model. Both methods demonstrated 
different patterns for variance-mean model. Iwao’s method predicted larger or negative sample size 
for low densities of the bug, which is inapplicable. Overall, Taylor’s power law had a better 
estimation of spatial distribution parameters and predicted smaller sample size than those of Iwao’s 
regression method for N. cymoides. 
 
Key words: Sampling, Spatial distribution, Taylor’s power law, Iwao’s regression method, Nysius 
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