
 ���� ���	�
� �
-����� ����� � ����	� ����� � ����� ������� � !�"#  $�%�&�
 �'�	(DOI):( 10.22092/ijfrpr.2018.121329.1329  +��16  ./��(2 ���1 2257-250) 21397( ) $�%�&�
 �'�	(DOR:( 98.1000/1735-0859.1397.16.250.32.2.1605.1610   ����� ���	
  ��
�� � ����� �����
�����  ��� ������ ����� ����Brachycaudus cardui L.    ��������� ���Cynara scolymus L. ���� ��
�! "�#�� �$    ���� ���	
���
�1* ��	� ������ �2  1*- 2$:;<� .+	<�:=/��
�%'� >?�� 2@!�"# ������� AB/�� ? � �C�	� �D�EF 2��+�! ���B�' 2������� GB:�H � I���� 2AB/�� ? 2��+�! �����    :J�=��%KL� �<#rajabi1351@yahoo.com 2- M�	(/�? 2+(/� >?�� ������� AB/�� ? � �C�	� �D�EF 2��+�! ���B�' 2������� GB:�H � I���� 2AB/�� ? 2��+�! �����   :����/
 N�/��22/01/97      :G��P# N�/��09/05/97    �����  �Q"��A�! +(/ /
 �Q+=B $�+�� �%( :�=Brachycaudus cardui L.  ��=����	? .��Q A�/Cynara scolymus L.  R���( /
 ./�
A/:=14:10  �E<= �C:F/ 2�K�/�� :���	(�/5± 65  A��
 � +1/
2± 22  ��/
�%=�'
��Q +( �'/�C . 
�+D� /:U	� V�� A��C 20 W! ./:#X�Y /
 Z�� ���B �� .+( +L:%� .B�� V'./�
 $:F V��=��� .+=+( .
�
 G/��#  ��=����	? Z�C A�/ �Q�C A�! �%( �C �+( [�+E� �� �Q/:#  \L�C26/0± 75/12 V��! .+�H �'
 �C B�/�C ��H [<= J� �+� $:F /:F R':%� /:F92/18  B�/ �%( ��� $:F � �C R':%� /:F01/1 ± 70/33  �Q/:# $�� V' A�+%C� /
 ��=����	? �%( �Q+=B +��� .+�H �'
 �C B�/03/33 �C � 
:C B�/� .���� @!�? �^�:	K� �/:1 �C I�/+��D�� @��>�� ���_ `�= )mr(  �[a�+�L:� bL�^ `�= )0R(  �C �%( V�� A��C  �C �C��C c����175/0 .
�� 
�� �! A�B� �C ./:# B�/ �! /
  �15/27 .
�� 
�� �! A�B� �C ./:#  V�� ��D�� @��>�� �!�	%� `�= .
:C  �=:Q(λ) 19/1   �+� /
 
:C /
�Y V�	d�! � 
:C B�/97/3 �
 �/ 
:^ ��D�� B�/  ��� $:F B� �� = e���� V�� I��%= .+	? �C��C �C ���/�
 .��Q A�/ �%( [a�+�L:� Af�C ��:� � 
��B �E<=.
/�
 ��=����	?    ���� ��	
� ���: 2���/�
 .��QBrachycaudus  2: ��/H 2��D�� @��>�� ���_ `�=.    : ��/H �� ��=����	? )Artichoke(     g�h��/� �hC �!�h�Q 150-20 �%=�' �? �%�A�!
�C/�? �C  �=�h�/
  � �h�Pi�A�  B� �hhh%?��C �%hhh(:Q ��hhh<Y �hhh!�H �hhh� .
��%hhh'�
:hhh( )2009 et al.,RajabiMazhar  .(�C  $�h' /��H M�'�1395  /
 .��Q V�� � ? ��B jk'��!  /: ? ��%'�19   � /�h%K!  �H +�L:�164   �h'�  Vh� )Anonymous, 2016.(   B� �hK�       �%h( .�h�Q Vh�� Wh�� ��h�HL.  Brachycaudus cardui(Hem.: Aphididae) ��    .��h( �+h�K� �hC ��H V�� .+(�C lDm n��C ��C>�� .��Q Ao:L:�>�� /
 $p^� 
�&�� � �!��Q�� �H A
:C�= �      +h(/ � J�h<� jh(�� �hC V�h	d�! 2
:( q/�Y  2��hC>�� .��Q >%	':%� ���=�:� @!�? � �����#�' A�!  /�B�hhC �hhC c�hh'H nhh��C  �hh� $:hh
�� A+	hh<#
:hh( )RajabiMazhar & Sadeghi, 2014.(    [��?��r �� [��? �Q+=B [K�' A�/�
 ��=����	? �%(



����� ����� � ����	� ����� � ����� ������� ���	�
��
 +�� 216 ./��( 22                                                                                                 251    ��� ? /
 �%( V�� .+(�C /
 : ��/H ���/�
 .��Q A�! [��? ��� � �/:1 �C � �'� .+( G/�>Q ��+�! ��%'� �Y:F s��F� /
 ��C>�� .��Q Z�C ���� /
 � ��:C ��B�� A�t' �/ ��%<�B+	? )2009 et al.,RajabiMazhar .(   �%( V���	�? �C .���! Z�C �� �Y�' A�/ �u/:� A�!  .
�:=�^ ��!��QAsteraceae X	� [�EY B� A�!Cynara, Cirsium, Arctium, Tanacetum, Cardus �� ����
:( )2009 et al., RajabiMazhar.(  �%(L. B. cardui  B� .+( G/�>Q �L��( A�K���H � �����H $��( 2��'H 2�#�/�<=+	u �%( V�� .�'� $�� ��C>�� �? �'� �=�C>�� �
 � �� �%<! .:�� ��%^/
 :LH
/B � :�! 2:LH ��U= /�
.
:C  ��C>�� �  .
�:=�^ ��!��Q �H v�
Asteraceae �'� ), Rezwani 2001.( G/�>Q .+���
�	� .+(� %	� A�!  
:�� vp�� �C �Q"�� �^�C 2.� � ���'�	( +��? 2�=:Q� A�! � J�o:L:�� �%<�>�! �kC�/ �u/:� �C �H�'�! )., 2000; al  etStary Eastop, 2006;  &Tauty, 1999; Blackman 2009., et al RajabiMazhar.(  ��>&� ��DL�k� ���# �Q+=B $�+�� ��D�� ��? [���� �<�B �'/�C � 2�H B� .
��%'� �C � .
:C ��� � �'�	( +	=�� ����:�  `�= 2l�%w� �%<�B [���� +(/ ./�
 $:F �=�B�/ A/�/�C � ��� � ��� $:F 2A+(/ ����� �! A��C.
���� �Ex �!
:( )1998 et al.,Vaupel .( �Q"��A�!  � �k��� [��:� �x� �<���� A��C ����Q:�
�%<�B  A�/ +(/�.+=B � [a�+�L:� 2\L�C�= [���� :�= ��� � �=�� �� .
��%'�:(
 )1989 et al.,ieckhefer K.(    �	' �Q+=B $�+��� J�?+	? Z�� ��� 2��C 2���  ���' � A/�/�C�Q"��A�!  ����� �� V' �! /
 ��D��  bw � A+(/
:( )Carey, 1993.(  $�+� B� .
��%'� �C  2�	' �Q+=B�Q"��A�!  v�
�C >E' �%( �K����Q:�
 /
 �!�� ���BH R���( amygdalinus . B et Nourbakhsh ( , 2006)al. �%( 2B. schwartzi �%<! ��%^/
 A�//�
 )Yokomi, 2002Satar &  2( �%(B. divaricatae  A�/ :LH �^/
 ), 2013Wilkaniec & Wilkaniec (.B�+=� A��Q  � .+( �^�C V�	d�!�Q"��A�!  �%( �%<�BB. cardui  B���C `�= [�EY )xl 2(Z�� `�= )xd 2(Z�� �=����� )xq(  +��� � �Q+=B )xe(  V��D�.+( �'� )RajabiMazhar & Sadeghi, 2014.(  �<�B 
/:� /
 
:�� ��? ���pF� .� � V�� �'�	( �(/�>Q �H A��C � +(/ `�= 2A/�H
�B 
/:� /
 � 
/�
�C .�'� .+ = .+!� �V��! �C �E<= e���� V�� /
 /:U	� �<�B �'/�C �Q+=B $�+� [�K � � �'�	( �%( A/�/�C .�'� .+( v�+Y� ��=����	?   �C �K�%'p# ��+�Q /
 ��=����	? .��Q /PC 
+� �' g���/�10  �kY �8 �%=�' �%�A�/�
 y�^  R���( /
 �dr�C  ����� /
 .+( � ? .�� ���BH4  B� �K� 2.��Q �Q�C B� �%�<Y .+( sP� ���C � z�� ��+�Q [^�
 ��!��QZ�C��:C 2�%( A�/�
 A�!A�!  /
 .+( � ? ��=����	? ���:C ���/�
 ��!��Q {�C � �+� ��+�! �	�'A��C  
�&�� $��%=� B� +DC .+( .
�
 /��Y ��+�Q [^�
 .��Q A�/ �Q
:LH�%(.+( sP� �Q�C �DkY 2�=�+�Q .��Q A�/ �!  �%( G/��#  A��
 /
1± 22 ��/
 �%=�'
��Q �E<= �C:F/ 25 ± 65 ./�
 � +1/
  A/:=14  ���' � ���	(�/10  ���' �K�/�� .+( v�&=�   ��=����	? .��Q /PCL. Cynara scolymus : ��/H �� )Artichoke(  .
�:=�^ /
Asteraceae  ��!��Q {�C B� ���� ��+�! �D�EF �C�	� � AB/�� ? ������� >?�� ���/�
.+(   /�? V�� A��C20  ��+�Q 
+� g���/� �C �K�%'p#8  �  �kY6 �%=�' �%���CA  [^�
 /
 � ���� �Q+=B $�+� [�K �  J� �!�
  /
 � � ? 2��EY G�/ R���( �C .��Q /PC 
+�  �����4  B� �Q�C X�Y .+( z�� ��!��Q B� �K� �Q�C� �( �K�%'p# e�F �Y/��C � A���=B�_ |=/ �C [K( A�  
�DC�6  ×9  ×5/10 �%=�' �%� 
:C �C �+( .
��H B� X# �? 
�DC� �C ���Y �/:1  .+��Y3  g���/� �5/10  A��%=� �5/1 �%=�' J� �kY �C ��:�� �d�/
 
+� �
 .+�H /
 �%��%=�' +��' [��� A/:� �C � ��ED� �Q�C X�Y �=+C /
 �%�+( .+=�(:#  [K()1����� V�� /
 .(2  B� J� �! A�/  ��!��Q�
 �%( B� \L�C �%( �(/��# A�!�C W�Y:�A  l���



252                                                                   �Q"���Q"�� � �%<�B A�!... A�!  +DC .+( .
�
 $��%=� B�24  � sP� \L�C ��� � ���'/��u W! ./:# \L�C �� +	%��Q /��Y ��=����	? .��Q Z�C A�/ V'+�L:� �C g��( � .+( [a�+		? Z�C A�/ .A�/�
 ./:# �!  � +( c
= �Q�C X�Y�CX�Y �=�B�/ �/:1 � +�
B�C �! �%( �+( [��? �C+�L:� � sP� ���C �K� >� �C �! [a� # �� �%( �H �=�B�/ �� +=�/ V�� .+( �Ex [a�+�L:� ./�
 ���� $:F 2��� $:F G�/ V�� �C .���� ���
� [��? .� � Z��./:# ./�
./:# B� X# ./�
 $:F 2���B ��� $:F 2���B�%( A/�/�C ��>�� � [<= J� �+� $:F 2[��? ��� � �! �%( �Q+=B $�+� 2.+( �Ex ���pF� �C .+( �E'���A�? G�/ �C ��=����	? )Carey, 1993(  � [�K � �Q"��A�! �%( �Q+=B $�+�  A��
 /
 �DL�k� 
/:�1± 22 ��/
 �%=�'
��Q �E<= �C:F/ 25 ± 65 ./�
 � +1/
 A  A/:=14  � ���	(�/ ���'10  �E'��� �K�/�� ���'  .+(       !"1-  �$%�&�$'� (�) ��� �*�) ��� +,-     /
@!�"# @�#�/ �C 2B�/ �! /
 .� � V' M�'� V' �� .+=�� .+=B 
���� �E<=X +�L:� ��>�� � �� �=�B�/ [a� �=�Q�+� $��+� /
 ��� ����# � �Ex A��Q"��A�!  +(/ ��D�� @��>�� ���_ `�= [��( ��D�� )mr( bL�^�= `�= 2  [a�+�L:�)GRR 2(+�L:� bL�^ `�=) [a�0R ���B �+� 2( ��D�� �+( �C��C �
 )DT2( ��D�� @��>�� �!�	%� `�= )λ��� �+� R':%� 2()Tc( 2+L:� ���_ `�= )b( 2 ���_ `�= Z������ )d( [<= ���B �+� R':%� � )T( )Carey, 1993 (��D�� @��>�� ���_ `�= �E'��� .+( �E'��� )mr(  $:��� B�= 1  xmxlrx-∑e +( v�&=� )Frazer, 1972.(  /
  e�Y
 /�+�� �L
�D� V��)mr( .
�
 B� ��C A�!)lx( +�L:� � [a� )mx(  �L
�D� �� +( .
�
 ���i� A/+Y �C � 2+( �E'��� .
��%'� �C /�
:�= W'/ � �E'��� ������ .
:( J� A��<�v�= B� /�>��Excel 2007 .+( v�&=�   �%( G/��# /
B. cardui./:# 2 .B�� J� V' A�!  �+� /
 .+( +L:%�15 -11 E� [��? .� � �C B�/ .+( [�+



����� ����� � ����	� ����� � ����� ������� ���	�
��
 +�� 216 ./��( 22                                                                                                 253     [��? .� � �C �+( [�+E� �� �Q/:# ./�
 $:F V��=��� �26/0 ± 75/12 �C B�/ [<= J� �+� $:F .+�H �'
 �C ��H R':%� /:F92/18 �� �� = �? 
:C B�/ V�� +!
 [<= A�/�
 R���( V�� /
 ��C>�� .��Q A�/ /
 �%( �=:Q �=f:F�'�  $�+�)1v�
�C >E' �%( A��C ./�
 V��  .(  B. amygdalinus 249/11 B�/ ) et al.,Nourbakhsh 2006(  �%( /
 �B. schwartzi �%<! .:�� ��%^/
 A�/ /�
 86/22 B�/ )Satar & Yokomi, 2002(  �C ��:� �C .
:C  $�+�1 ��=����	? �%( [��? ��� � ��� $:F V��=��� 2 01/1 ± 70/33 �C B�/ B� �� = �? +�H �'
 ��� $:F ? ��� � 
��B V�� .
/�
 [���Q"��  v�
�C >E' �%( /
 83/14 B�/ ), 2006et al.Nourbakhsh (  ��%^/
 �%( � �%<! .:�� �C �C��C /�
7/33 B�/ )Satar & Yokomi, 2002(  :LH �^/
 �%( A��C �B. divaricatae V�C  44-53 B�/ ), 2013Wilkaniec & Wilkaniec(  G/�>Q  .�'� .+(   ./�
 $:F V��=���./:#./:# B� X# ./�
 $:F � ���B �%( ���B  B. cardui   c���� �C99/0 ± 55/16  �61/0 ± 40/4 �C B�/�� �� = �? +�H �'
 /
 .� � V�� +!
 /
 ./�
 �
 V�� .�'� �%(�
 [a�+�L:� 
:^ ��� $:F �% �C :LH �^/
 �%(B. divaricatae �C �C��C 8/26  �2/1  B�/ 
:C ), 2013kaniecWilkaniec & Wil .( $�+� �C ��:� �C 1  �C 
:^ �Q+=B �+� /
 ��=����	? �%( [��? ��� �  V��=��� /:F47/2 ± 35/26  +=
�? +�L:� ./:# /
��/:1:LH �^/
 �%( /
 WY/ V�� �? B. divaricatae  ), 2013Wilkaniec & Wilkaniec ( V�C101 -45  � ./:#  �%( /
B. schwartzi   V�C6/13 – 3/37   A�/ ./:# �%�/���%<! .:�� ��%^/
 l�%w� A�!/�
 )Satar & Yokomi, 2002 ( ��:� �
:C V���# B� �� = V�� � �'� .
:C .+( �?_ �%( �=:Q �
 �C �E<= ��=����	? �%( A/�H
�B.
/�
   �	' ."�� A��C `�=)xl(  ����� /
 �? 
�
 �� = �%( V�� �a?�+� 2�'� �%(�+= ������ �Q/:# �� �Q/:# ./�
 $:F  [��? .� � ����� �C �+�'/15 /
 .
:C B�/�L�� �� �?19 Z�� ~�! �QB�/� .+!� � �%( ��D�� /
 A���+ = . �CA/:F.+=B $��%�� �?� V' /
 �=��� �x5/19  �QB�/ .
�� v��� A��C�C J� 
+� �! �L�� V�� �? +�H �'
 +(/ ��Dm��.��Q ��� � :�=C>�� A�/ /�:^�� A�!  M�<��'� V' @��>�� �C .���! ��� ����# �� �H B� X# . �C +=�/ J� .+( 
�� �+� /
 ��C `�= � ���� @!�? I�/+��(�
 �^�:	K� �L�>=  [K()2 .(   V����E%D� � V��%�C ��D�� @��>�� ���_ `�=�Q"�� A��C �Q"�� ���C ���B 2�'� .� � J� �%<�B A�! 2��C �C �:C�� ���pF� �1p^ ./��H V�� /
 V' � A/�H
�BV�� /
 ���i� �=:Q �! � �'� .+( �Q"�� /
 2�!mr  �����= ��
:( )2009 et al.,Bagheri  .( $�+� /
2  ��
��� �Q"��A�!  �%( �Q+=B $�+� A/�/�CB. cardui  .
/�H �+�� 2�'� .+( /bL�^�= `�= )GRR( [a�+�L:� bL�^ � )0R( ��D�� @��>�� ���_ `�= � )mr(  �C��C c���� �C 19/31 215/27  �175/0 �C ./:#�C .
�� 
�� �! A�B� �'
  �%( ��D�� @��>�� �!�	%� `�= .+�H)λ(  �C��C19/1  B�/  ��>�� .
:Cxm �C .
�� 
���� 
�+D�)  �! /
 .
�� 
�� �! A�B�  �Q+=B W!
B:= B�/ /
 (B�/26/2 �C /�+�� V���f�C �'
  [K() +�H2.
�
 �<����  .( I��%= �C  @!�"# V�� A�! �C�=:Q A�/ .+�H �'
A�! amygdalinus . B , 2006)et al.(Nourbakhsh  2(Satar & B. schwartzi Yokomi, 2002) 2et Tabesh -(HosseiniA. gossypii 2015) al., � )17, 20et al.(Jalalipour A. craccivora  �� �� = +!
+(/ ���_ `�= )mr(  �C��C �%( V��175/0  � �=:Q /
 /�+�� V�� A�!B. amygdalinus2  B. schwartzi2A. gossypii   �A. craccivora �C c����  �C��C263/0  2199/0  �271/0  �234/0  �? 
:C �C+�L:� � A/�H
�B ��:� ��/�E� �%( [a�B. cardui  �E<=  \L�C �%( ��� $:F .
:C �%�? ���
 �=:Q /��u �CB. cardui 95/20  �<=�:� �+� V�� /
 �? 
:C B�/19/31 ./:# 
+� )GRR(  +�L:�+	?�=:Q /
 �+� V�� 2A�!  , 2006)et al.(Nourbakhsh amygdalinus . B2  ), 2017et al.(Jalalipour A. craccivora  �A. gossypii  



254                                                                   �Q"���Q"�� � �%<�B A�!... A�! )2015 et al.,Tabesh -Hosseini( �C��C 74/6 242/16  � 44/10  c���� �C +=
:C �%<=�:� �+� V��! /
 � 
:C B�/ 06/40 244/23  �81/22 ./:# 
+� )GRR(  +	���= +�L:� �C �E<= ��=����	? �%( ���? �1�� V%(�
 B� �� = �?.�'� .
:C ./:# +�L:� /
 �:� �=:Q �' A/�H
�B bL�^ `�= �<���� )0R( (�% B. cardui �C �=:Q ���'�� �� = �! /�+�� �? +!
0R �C �%( V�� /
 B� ��r  �=:QYokomi, 2002)(Satar & B. schwartzi   ���C B� �=:Q�C .
:C �% �C �!Z�� ��>�� ��/�E��./:# ��� �=:Q /
 �! , 2006)et al.(Nourbakhsh amygdalinus . B  B� @�C  �%(B. cardui  .�'� .
:C�Q"��  J� R':%� ���B �+� [<= )Tc(  �%( /
 A�!(Nourbakhsh amygdalinus . B , 2006)et al. 2 et al., Tabesh -(HosseiniA. gossypii 2015)  �), 2017et al.(Jalalipour A. craccivora  �C �C��C c����49/11 261/10 �02/13  /
 �? 
:C B�/  �%( /
 �H /�+�� �C �<����) ��=����	?92/18 � 
:C �%�? ( ./:# � A/�H
�B Af�C ��:� B� �� = V�����B )mr(  �H �=:Q.��:? �+� /
 �! 2
:C ��=����	? �%( �C �E<= A�� /
�L�� V�� �?�Q"��  �%( /
(Satar &  B. schwartzi Yokomi, 2002) 86/22  A��C 
�
 �� = � 
:C B�/ ./:# �1�� �=:Q V�� ���B � 
/�
 /��%^� /
 A�% �C �C �%( V�� ��/�E�
:���C  @��>�� ���_ `�= �
:C W? ��D�� )mr( �Q/:# ��/�
 /
 [Y�+� ����� � )RajabiMazhar & Sadeghi, 2014( ��+=�:�  V%(�
 �C � .
�? ���E� �/ +(/ `�= @!�? V�� �=f:F ��� $:F +�L:� �/ A�% �C ./:#+	?  $�+�)2 �C ��:� �C .( ��C �	�	� )xl( ��%= +�L:� � )xm( ��=����	? �%(2 Z��� /
 ���  +DC [���� /
 � .
:C W? \L�C�= [�����C��E���� /:F  �%��� @!�? �	' A��C `�= [C��� /
 � @��>�� �^�:	K��'�  [K()2(�C I��%= �C ��:� �C . V�� B� .+�H �'
  ��=����	? �%( G/��# /
 @!�"#B. cardui �Q"�� ���! +(/ ��Dm� �C ��E(�.��Q ��� � :�= A�/ /�:^ ��C>���C 2+( .+!� � M�<� �!��Q A�!A/:F ����� �? .
:C >�u�= � W? /��<C ��=H ��� $:F /
 ��� � �C .
/�� 
/�H�C � @!�"# [��K� A��C �%EL� .�'��Q"��A�!  /
 �'/�C V�	u v�&=� 2�D�EF R���( /
 ��H �%<�B��/>� R���( 
��	 �# ��.
:(     .���1- �*/�����  01" �12�3cardui Brachycaudus �$%�&�$'� ���  �*/��   4	$%�	�± ��	5� ��6�  �7��  [��? .� � �� �Q/:# ./�
 $:F  26/0 ± 75/12  B�/   [<= J� �+� $:F  92/18  B�/  [��? ��� � ��� $:F  10/1 ± 95/20  B�/ ��� $:F  01/1 ±70/33  B�/ ���B ./:# ./�
 $:F  99/0 ± 55/16  B�/ ���B ./:# B� X# ./�
 $:F  61/0 ± 40/4  B�/ (.
�� .� � �! A�B�C ./:# 
�+D�) A/�/�C  47/2 ± 35/26  ./:#       



����� ����� � ����	� ����� � ����� ������� ���	�
��
 +�� 216 ./��( 22                                                                                                 255    .���2-  ��8�9��*/�����  �$%�&�$'� 01" :	5�� �"�   �*/�� ��" 0�;�<�  .���&  �*/��  19/31  x= ∑m GRR  Gross reproductive rate (B�//.
��/B�/ ) 15/27  xmx=  ∑l 0R  Net reproductive rate (B�//.
��/B�/ ) 175/0  = 1  xmxlrx-)=∑emr( Intrinsic rate of increase (B�//.
��/B�/ ) 19/1  r= e λ Finite rate of increase (B�/ ) 192/0  xLrx-= 1/∑eb  Intrinsic rate of birth ( /���B +���1  ) 017/0  d = b – r Intrinsic rate of death ( /���B +���1 ) 92/18  /r0= lnR Tc  Mean generation time (B�/ ) 97/3  DT = ln2/r Doubling time (B�/ ) 39/3  7)r= (e rw Mean of increasing rate (B�/ )         !"2-  �9) �'<'�(lx)  =�1% �	>�? �(mx)  �$%�&�$'� 01"   
  

0.0

0.3

0.6

0.9

0.0

0.7

1.4

2.1

2.8

0 7 14 21 28 35 42

lxm
x

)روز(�ن

mx lx



256                                                                   �Q"���Q"�� � �%<�B A�!... A�!  ���	
�� �
�� �����  - Anonymous. 2016. Ministry of Agriculture Jihad statistics, Plans and Programs of Ministry of Jihad-e-Agriculture. - Bagheri, F., Hosseini Naveh, V., Talebi Jahromo, Kh. and Bigham, M. 2009. A Survey of some biological traits and fertility life table parameters of Pistachio green stink bug, Acrosternumheegeri (Heteroptera: Pentatomidae). Iranian Journal Plant Protection, 41(1): 119-123.  - Blackman, R.L. and V.F. Eastop. 2006. Aphis on the World's Herbaceous Plants and Shrubs. Volume 1-2. John Wiley Publication, 1450p. - Carey, J.R. 1993. Applied demography for biologists. Oxford University Press, New York, 206p. - Frazer, B.D. 1972. Life tables and intrinsic rates of increase of apterous black bean aphids on broad bean (Homoptera: Aphidiidae). Canadian Entomologist, 104: 1717-1722  - Hosseini-Tabesh, B., Sahragard, A. and Karimi-Malati, A. 2015. A laboratory and field condition comparison of life table parameters of Aphis gossypii Glover (Hemiptera: Aphididae). Journal of Plant Protection Research, 55(1): 1-7. - Jalalipour, R., Sahragard, A., Madahi, Kh. and Karimi-Malati, A. 2017. Comparative life table of Aphis craccivora(Hem.:Aphididae) on host plant, Robiniapseudoacaciaunder natural and laboratory conditions. Journal of Entomological Society of Iran, 36(4): 249-257. - Nourbakhsh, S.H.A., Soleymannezhadian, E., Mosadegh, S.M.S. and Rezvani, A. 2006. Effect of temperature on the biology of almond green aphid Brachycaudus amygdalinus under laboratory conditions. Applied Entomology and Phytopathology, 80(2): 1- 16. - RajabiMazhar, A. and Sadeghi, S.E. 2014. Some life table parameters of the aphid, Brachycauduscardui L. on Artichoke, Cynara scolymus L. in laboratory conditions. Iranian Journal of Forest and Range Protection Research, 12(2): 153-158. - RajabiMazhar, A., Rezwani, A., Rakhshani, E. and Yarmand, H. 2009. Survey of medicinal plants aphids and their natural enemies in Hamadan province of Iran. Iranian Journal of Forest and Range Protection Research, 7(2): 115-127. - Rezwani, A. 2001. Key to the aphids in Iran. Agricultural Research, Education and Extension Organization press, Tehran, 304p. - Satar, S. and Yokomi, R. 2002. Effect of temperature and host on development of Brachycaudus schwartzi(Homoptera: Aphididae). Annals of the Entomological Socociety of America, 95: 597- 602.  - Stary, P., Remaudiere, G., Goldes, D. and Shahrokhi, S. 2000. A review and host associations of aphid parasitoids (Hym.:Braconidae) of Iran. Parasitic, 56: 15-41. - Tauty, N. 1999. Aphids ( Homoptera: Aphididae) of Turkey. Batik Koruma Bulteni, 39: 1- 21. - Vaupel, J.W., Carey, J.R. Christensen, K. Johnson, T.E. and Yashin, A.I. 1998. Biodemographic trajectories of longevity. Science, 280: 855-60. - Wilkaniec, B. and Wilkaniec, A. 2013. The biology and ecology of Brachycaudus divaricatae Shaposhnikov (Hemiptera, Aphidoidea) on Prunus cerasifera Ehrhart in western Poland. Journal of plant protection research, 53(1): 42-47.   



257                                                                                  Iranian Journal of Forest and Range Protection Research Vol. 16 No. (2), 2018   Biology and fertility life table parameters of the aphid, Brachycaudus cardui L. on 
Cynara scolymus L. in laboratory condition  

 
A. Rajabi Mazhar1* and H. Kheiri2 

 1*- Corresponding author, Hamadan Agricultural and Natural Resources Research Center, Agriculture Research, Education and Extension Organization (AREEO), Hamadan, Iran E-mail: rajabi1351@yahoo.com 2- Hamadan Agricultural and Natural Resources Research Center, Agriculture Research, Education and Extension Organization (AREEO), Hamadan, Iran                Received: 11.04.2018 Accepted: 31.07.2018 
 
         Abstract Life table parameters of Brachycaudus cardui L. (Hom.: Aphididae) on Cynara scolymus L. (Asteraceae) was investigated in laboratory condition at 22±2°C, 65±5% RH, and a photoperiod of LD 14:10.  To this end, 20 aphid nymphs were reared in leaf cages and mortality and reproduction rate were recorded daily. The result indicated mean reproduction period and mean generation time as 12.75± 0.26 and 18.92 days, respectively. Mean longevity of the aphid was 33.70± 1.01 days. Life expectancy of the aphid was estimated at 33.03 days in 1st instar nymph stage and decreased gradually in a constant rate. Intrinsic rate of increase (rm), Net reproductive rate (R0) and Doubling time (DT) as 0.175 (per days), 27.15 (offspring), 3.97 (day) and Finite rate of increase (λ) 1.19 (day), respectively. The results of this study revealed high longevity and slow mortality trend in this aphid population on C. scolymus.  
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