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(Linnaeus, 1758)Cinara pini (Hem: Lachnidae)  ������ ��!�� �"
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�� ���� � �� �    ����� �� ��� ����� �  �1389 �� �  ��� ��!"�� #��$  Mugo Turra Pinus  �� %� &!'� �()� *� +�,-. ��!��,� ���  4�',� 
���567 �� ��;7 <��= ����-. ������ ����;(> �?	 &� �Cinara pini  ���(�����= ��.� �% &� @)5!. &!� �� ���;��'" �� Cinarinae  ���;��'" � 

Lachnidae��� . �B�;	 &C��D. %� �5� C. pini �� �B�;	 ���� �;�!C7 ��E�� �� �F *��� �� �;7;. ���Blast ���!-<� &� �� GH-. �F *��� �� 
     &�;= &� �� ���I�C. atlantica   �� 93  ���� �J��  . 4;� �<K��<.     &� &!� ��� 69/2 .<)< . �!6���� .�
�        %� �'!6� �,M"�� �"$ �(� &4     ���� ;'. ��'>  .

    �
 �OP %� �	�()� �;��" �"$ �(� '���;� &<  ��'�� � 4;'M�     �'
 &'�(
 ��� �'(� 4;'� %� �	�'()� � 'ID> � �'��  .      Q���'� �� �'��(� �C'�% �'���� R��'!�
�.��C�2�25+  IC� ��;�� � 5�45 %    ��;� ���� �16     � ���(��� �>�� 8      ���M	 U,V �� �� �M���	 �>��    &� ��� ��-�      �'�$ ���      �'� &'� �����

=�;
��;�   &� Q�;!. �;� &�10 �<-� 4;� %�� .	�W X�� �<567 Y��E�� �197/0    U'[. �'<B;	 GB�'" X�'� � %�� �� ���. ��� �� ��%� &� &!�  67/30 
         �;� UC� �� �� ���. ��� �� ��%� &� &!� .����� �)[.�<B;	   &!� ���    Q�;!. �;� &�  61/12   -� 4;� %�� <         Q�;!. �;� &� #�. ��� �� &� �75/36  ��> 

� ��;
&����= �I\ ���. �� ��%�  .��� ];6�. ���� � &!� UC� *20/26-� 4;� %�� <�.  
  

���	
��
��
� : &!� Cinara pini +�<567 ��� ����!.���
 +�<567 Y��E�� �	�W X�� +���  
 

����� 1   
   &^!"�� � ��!"�� �<6��        %� ��,� EI� ����_� �6[. �<` ��� 

&I(7     �O<?. �C�% a)!H. ���)        � �'.� Y��'� +�;� �=�;B$ Y���
   ��<` � �$ a<O)	 (      ���'. ����� ����,� � d�� �.e� �� �<(^6� �

     �C<� ��<�;
 �C� ��)1( .  4�'� ��          ��'� &'�;= �'��� �'<"� ��'�
�''�� ��;''� &''7;	 ��;''. ��''6> U''<B� �� &''� f�''� ��%;''� : Y.�''�

     &�;= ��� ���� ����$ � �M�F;B;��  ��)2(      ��'!"�� ���g!P� 
%�� �
h��� ��� �� f�� ��%;� )3( .  

  i(7Cinara    &� @)5!.  ���;��" ��%  �Cinarinae ���  .  �'��
   ����� ���;��"��%365 &�;=   %� Y<'� &� ��� ���,7 �200  �$ &'�;= 

i(7 &� @)5!.Cinara �. ���� )44( . ���j150   i('7 �'�� &�;= 
    +��;(7 ��M��.$ �.;�38          � &���!��. ����� @��(. � �
��� %� &�;= 20 

      ��� ��� 
��E= &��<.���" k�� %� &�;= )44(.  &�;= &<)�    �'�� ��'�

������������������������������������������������������������
1  +2   � 3-  &�m<	�	 Y���  &!";.$  ���� ���(����    �   �������!��  �M'�En��<= ���= +

������ ��K-��� +�%���-� ��M-����,-.  
*)-4;pC. ��(C�;� :                        Moravej@um.ac.ir Email: (  

  &(.�� ����� i(7      �'. ���'?. ���'�E<. �        #�'P�� �!-'<� &'� �('���
 �(!C''� &��-''. i(''7 �''� ���''��<= .&''�;= Q''D� ��� �� &''� ���''�

Cupressaceae  �. �=��%  &(.�� �((�  h<�� ����E<. �    � �'���� ��	
     i(7 �� �����<= ��� ��� �M6.      �((� �=��% E<� #��q!. ���)44( .

&�;= 7 ���  i(Cinara         &'^!"�� � ��'!"�� &'� &)6j ��    r'>�� �'�
        �%;'� 
E�� +�"�� &5�;	 � ��� �� �<"�	      &"�'� Y^<'
 � �'�  �'�

�. ��;� .   *)C> �<B;	 �� +��� �� ��e>  s��'P �'�� r>�� ������  ��'�
����       �. &7�;. UM-. �� �� ��<= E!(�;!� � ��� �� �((�)37.( i(7 %� 

Cinara 4�j &� �	 8� %� &�;= � ��� 
��E= ������ 	��I> &�  �'(%� :
C. costata (Zettersted)     + C. cupressi (Buckton) +

C. pruinosa (Hartig)               +C. cedri (Mimeur) +
C. palaestinensis (Lambers)  +C. pilinornis (Hartig) +

C. tujafilina (Del Guercio)) 41 +42( � 
C. bagdanovi (Mordwilko)) 39 +40(. &''�;=  C. pini 

(Linnaeus)    ���;-� %� 4�j &� �	�  ��n�� a)!H. <    +��!C',B +��6B$ +�
B<��;''!�� �� %� �''
�F �. <��''�E�''��Pinus sylvestris L. 
+Arnold Pinus nigra�  Turra Pinus mugo 
��E=  ���

��
�� ��	
 ������ �)������� ����� � ����(  
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��� )24 +25 +26 +27 +31 +36 +38(.   
��!"�''� i(''7 �� ��''�� #�''5OP Cinara �� h<''�� �;''� &''� 

DI�&   �. ���q!�� ��(��;�.  �;��" 4;� +    �(� %� �_5� #�gH-.  ���
    ;. ���5	 � UM� +�$       �(� UM� � �;��" ���,V �(� �� ��   � ���,V ���

             &'DI� �� h<'�� �;'� &� ��� m<��	 �K��M� �� &� t�(
 ��'(�  ��'�
 �'. ���q!�� ��<)�  �;'�)9 +10 +13 +14 +15 +43(.   i('7Cinara 

*<!)<�;�;.1   ��� )23  +35(  &�;= �       �'H�� �'u� %� �$ ���   � �'��(�
 &��-. �M�F;B;<���� .     &'�;= �<'� ���I'� �')> &� ������(�   E��'6!. �'�

   �'��� ��'((� R<= ��� �M6. �,�$ ����)19 +45(.    @'<P� ���'��(�
&�;=           �'���� +��$ &V��nM� �����. �,7 +&DO(. *� �� �;7;. ���

  ��� ����v � .      a-'� ���'� �<'(^6� +���'��(� �'��  ��% � &'<B��
    &�;= �O" U<)?	 � ��K(�  ��� ���5. ���        �'<q. &'DO(. �� �'��7 �

 ���)34(. ��=������ ��� �'=w�� +�B;MB;. ��(�    �� �'�%�� �'� ��'�
 �. t����         ��� #eM-. @<P� U<)?	 �,�$ &� &7;	 �� &� ����$   � ��'(�

&''�;= a-''� ���;��''" ���� �''��7 ��''�Aphididae ���''
 ��''M.� 
�.   ���=)20( .  ����=�����DNA       ������!�� 
�� � ��=��� ��;(> &� 

      ���= �� �=��% 4�M�� &� ��� ��,(-<
        ��'�% #��;'7;. ��'5!. ��'�
)21(�. GH-. � a<J;	 �� #��-j &)67 %�  ���6�)17(.  

  �C�% x�?B %�         #�'>e�� �'<567 *� Y��E�� �	�W X�� +���(�
    'P �'. ��'<!"� �� �=�'�% &"�V #�gH-. %� �� ��<q. �'. ��� �'��. 

       &I'��?. ���� %�<� ��;. #�>e��rm          &'��
 ���'. ���'�� �'<567 ��� 
                ���'� �w'�� Q���'� �?	 ����� %� ���= *� U.�� � �;� �. ����=
 Q''�;	 �!-''<� � �''�� ���''. ��''�% � U''[. �''<B;	 �w''�� �''� �<''<5	

�C�F;B;��         �'. ���P ���q!�� ��;. *�F;B;<� �%��I. ��DD?. � ��  ��'<=
)11(. � y��% &5B�O. +�v�j @<D?	  &�;=C. pini ��� �'u� %�   ��'(�

     #�g''H-. +%��<C''�� ����;!<''� �B�;''	 %� ���q!''�� �''� �B;''MB;.
�H�� �C�% � ���(��. ��K-��.%$ Q���� �� �$ ���(�����.  
  

�	� 	 ������  
��� ����	  

 &!''�C. pini4�'',� ���    ��''� &B�''� R(''
 �''	 ��'',V ��''�
Pinus mugo   &�  ���)= ��  ���    �OP &� �M<!�e
25     ]�'q	�� � 50 

�!���      z�" � z�" %� ��;)H. �� +�!.        &'��H)= �� +�(!'��� ���'P f��
  �� ���� 
���
 .   &!� +�()� ����� ����      &� &"�� ����5	 �� &<B�� ���

        �'����� ��K-'��� i���'
 ��'� ��'!"�� %� �(!'��� �<B�5� �$ ���
     4�,� ��� � �� ����� �,-.   &��H)= �� �;7;. ���  ����= �D!C.  . ���

�()�       ��.� �� &��H)= Q���� �� ��2±25  �!��� &7��     �'�;�� +���'=
  �IC�5±45     ���� � �J�� 16      � ���('��� �>�� 8     �M���'	 �>�'� 

������������������������������������������������������������
1- Monophyletic 

&K� ���� ���� .      &!'� �'<567 �	�. %� i
       &'��H)= �� �;'7;. ��'�
Y��.%$ ����� ���� � ���� Y��E�����= ���P ���q!�� ��;. ��.  

  

��� ����
�� ���
�� ��
���

    #�gH-. ����� �����H�����(�  +&!�       �{;'. t')P Q'�;	 ��
     *<)	� UMB� U"�� a��|75   ����= UD!(. �J��  .     ���� ���'P �� in�

   4�!<��� };M���M<. ��% &�;6�2    &�(
 ��� �(� 4;� +     +m'D> ��'
 �
            ��'�;. 4;'� +�;��" �"$ Ugq. 4;� +�;��" 4;� +*"�� 4;�

    �
 �OP � *"�� ���&� 4;M<��;� �   ��&!����   �%��'�� U.��   ��'<=
�� .       @'<P� �'���� ���'� �<'(^6�    &!'� %� +�'	      ��e'�� U'.�� ��'�

  ����= &<,	 �
;M���M<. .       �'���� ���'� &�;6� ���5	��     U'.�� &!'� 
�� �;� 4��. 

  
������� ������ ���  

���- ���
�
� DNA

 ���H!''��DNA  � %� ���q!''�� �''� &!''� �.;''�F ''< �<�;��''� �
(http://bioneer.com) �''�   f;B�''	�� ���6''�K3032 #�;''J 

���= .              ��'" ~;'<	��M<. U'"�� �B�� ���. &!� ��> &� �;u(. ��� &�
in� � �� 180. <��MB<B ���� �!< � ��((�E20. <��MB<p	��
 �!<%�(K  

     ����= &��v� &�;6� ���j ~;<	 &� .��	 '<         ��',V #�'. &'� U'J�j m
  �� �� �>��  ��.� �� ���. 56   &7�� �!���    � ���'=10     �� &'D<P� 95 
 �!��� &7��   �� ���� ��K� ���= . �,� ���  �DNA       �� ��'.$ �'�� &� 

 ��.�20-�!��� &7�� �� ����,K� ���q!�� ��.% �	 ���=.  
  

�-   ��!"#$% &�'��       %��!(")	 *�)PCR (    .��'��"!
 �!"/�$
 0� %�1"2'�)COI(

 ��<��% Y(���       t�j �� %��6<)
 ��25 . <B��M<� ����� �!� . �IC�
  ���      	�	 &� ���q!�� ��;. ��E7� %� *< % m� �;� � :2 . <B��M<  �!DNA 

 +;''KB�3. <B��M<  ���''� �''!10X + ''�. *<B��M<  �''!MgCl2 +5/0 
.<B��M<  �!dNTPs  +3/0 . <B��M<  �!Taq   � %��. �)
 '�. *<B��M<  �'!

   �� %����
 %� *�  �'��6)   �'u)` �'�10
 < 4;'.;M .(��
� �'��6� �  ��;'.
 ���q!��� ���. �&5B�O) 18 (%� ���;� #��I>:  

LCO1490(5'-GGTCAACAAATCATAAAGATATTGG-3') � 
HCO2198(5'-TAAACTTCAGGGTGACCAAAAAATCA-3').  

����   Y(��� QPCR   ���� 30  '� <      �'����� U.�'� UM)94   &'7�� 
�!���   ��\ �g� ���� ���=<&( 4�g	� +)52�!��� &7��    �;'� ���'� ���=

��\<& (   
�!C= �)72  �!��� &7��     ��\ �;'� ���� ���= '<& ( �;'� . � �� '� �
  B�� ������ Y(���<    ��.� �� &94  �!��� &7��    ���� ���=� P� *<  � &D

 �,� 
�!C=�    ��.� �� �72        P� �-'� #�. &� ���= �!��� &7�� <  &'D
������������������������������������������������������������
2- Digital microscope Dino-lite Am-313T (ANMO 
Electronics Corporation. Made in Taiwan) 
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 �� ����� . 5	 ����<<   [M	 �?'J � '< j�� � '<         ��',V �'u� ��;'. �'�F &
.<B��M<    4;g?. %� �!PCR            %��'=$ 4F ��� ��'.$ �'�� &'� 1%   &'� 

  #�.�     F�!B� �� �>�� *90       	� %� ���q!�� �� � ����= %�;���!MB�  '<�� �;
�.���   � #�. &� �< P� �C<   .$ �'�� &D '< ��= �E '�� .�,� �� '� ;g'	 �� �
j��''<"W �''u� ��;''. &''<�''� �� . %� U''J�j ��;''!?.PCR %� i''
 

GB�"        ���� &� �B�;	 �<<5	 �,7 �%��     ��;'(7 ��'� �� �F����'.1 
����= 4����.  

  
 �
��� ��� ��2�% *�7������	  

  ����    &!� ����5	 ��� ��� �����       &"�'� ��� �'� �B�� ���. �  ��'�
  ���= ���P 4�,� .  &"�� ��� in�        ��;'	 &'���� � �;g?. ��;	 �� �� 

    &!� ���� %� ��<=;)7 �,7     ����= ���C. �� �� �� .   %� i
24   �>�'� 
���.       ���5	 � ���� &!����� �B�� ���40    ��;'
 %� ��>       *'� �'� ��'�

	       �'����. �P�� ��;	 ��% �� ��� �<B; .    %� i'
24        %� *'� �'� �>�'� 
��;
    t)P %� ���q!�� �� ��    &"�� ��� &� a��| �;.      U'"�� �'��7 ��'�

��;	 &��=��7 ���  ������= UD!(. �� .   ��;'
 ��� 4�D!��     #�>�'� �� �'�
         �'��� �;7� �,�$ ���� m<�$ ��M.� ���% �-� ����� &<B�� . ��;'
 �'� ��

12  �IM� �>��      �<. � f�. � �%���� ��;
 ��.% � ���� ����%�� ��,�$ 
 ����= �I\ .            ��;'
 ���5	 � ��� &I��?. ;6� � ��� ���� +�;)� %� i
-

          ����= �I\ �6> ��,!�� �	 �B�� &!� �� Q�;	 ��<B;	 ��� .��;
 �'��� 
   �� &�12   �. �<B;	 �>��    �. y�j ��;	 ��% %� ;. t)P Q�;	 �� ��

�. ��.% �	 U6> ��� ����= ����� &!� ���"$ f .  
       ���� ���� 4;� +���(� �C�% ��)   ��;
 �B;	 ��� %�  ��   �;',| �	

 U.�� #��-j(   ��;
 ���� 4;� +���% &!�         � U'IP ���� 4;'� +�B�� ���
  ��;
 %� i
      �=��% ���� U� 4;� +���% )      f�'. ��.% �	 �B;	 ��� %� ( �

  ��;
 U� ��E<.  ���%)        �6> 4;� �� ���. &!� *� Q�;	�;" ( &I��?.
����= . 

             ���'5	 U.�'� �����'� �=�'�% 4��7 ����� �,7 �%� #�>e��
&!� ��;
 ���5	 � %�� �� �� ����. ���% ���   �'� Q'�;	 ��� �<B;	 ���

   �. %�� �� &!����� .    ���� ��� %� ���q!�� ��        %� ��'��. ��'�% 4�'6!j� ��
     �� ]��� �	 �B;	x) lx (  ���. ���5	 �    �'<B;	 %� UJ�j ���     *'� U'[. 

 %�� �� ���.(mx) x  4;'.�� Q�;	 � �<<5	  1=lx mx e-rmx � )7( 
     �<567 Y��E�� �	�W X��)rm ( ����= &I��?. .       �'�� �'� ��e'>rm  %� 

 4;'.�� @���(In Md)/d 738/0rm =    �'� &I'��?. E'<� )46( . ��
   �<"� 4;.��)Md (   ��!� ���5	   &)J�� �� ��� �<B;	     �� ����� ��d)  4;�

   ���� �����          U[. �<B;	 ]��� �	 �B;	 �<� &)J�� �� �;)� %� UIP (��� .
  ���D.738/0     ��� �<?g	 m��v ��;(> &�  .  X��   GB�'"��  U[.�'<B;	

)GRR (  &O��� %�mx�X�� �  GB�'"   U[.�'<B;	 )Ro (   �<K��'<. &'�
            �. UC� *� 4;� �� ���. ��-j �� Q�;	 ��� �<B;	 ��!� ���5	 ����

 4;.�� %�lx. mx�Ro= � &I��?. � )5( .   *'� #�'. 4;� �<K��<.
������������������������������������������������������������
1- 908 World meridian venture center # 60-24, gasan-
dogn, geumchun-gu, Seoul 153-781, South Korea 

  UC�)T(       �<567 ��� ����� �� ��.% +)DT (      Y��E'�� ���'(!. X�� �
  �<567)�) (      UIP %�� &� �IC� �<567 Y��E�� ��E<. (      �'� m'<	�	 &'�

   4;'.�� %� ���q!��   ��'�T= ln(Ro)/rm  +DT=(ln2)/rm   �erm=� 
 ������= ���$��)6 +32( .  

  
�7 �8�8 9"��$:

 �B�;	 ���=;	�.���        ��E'�� ��'� Q�;	 ��.$ ��� &� ���Bioedit 
)22(       �� Y����� %�<� #�;J �� � ����� .        �?'J %� ��'(<6�� %� �5� 

�B�;	                ��'� Q'�;	 �;'M5. � t<D!C'. ��� ���� �B�;	 &!�� �� %� +��
 ��E��DNA Baser�.$ ��� &� ��j�� &!��  .�B�;	   ��'� Q'�;	 ��
  ��E��Clustal         ��� &� �B�;	 � �� a��� t�   �� �� ��.$� ���� �  ��'�

 �� %� �'''''�F *'''''���'''''� &'''''.���� @nblast�
 �� � ��'''''K
)www.ncbi.nlm.nih.gov (�D.� ��= &C '�� .    %�� �;'u(. &'� '� ���
�<�F;)<     ��E'�� ��� %� *MEGA4) 30 (    ��'I	 Q'���� � �'� ���q!'��-

   
�� �'� �!"�('�Neighbour joining �= �'���� � '�� .%�� '� ���
 �� t� ���� ��6!>� &7��1000 ���M	 )16 (�� ����� }��!�� #;� . 

 ���'.$ ������!�� ��O" �<<5	 ����  ��'�Ro +rm +T+DT �  � %� 
      �� ���q!�� a��� *7 
��)33( .      ��'!�� a��'� *7 
�� ����� ����

   @<P� ���D.Ro    ���� U� &>;6�. %�   ��)n (      &I'��?. 4;'65. 
�� ��
 ����=)Ro

all ( %� �M� in� +n ���� &'>;6�. %� #��-j ���M	   ��'�
       ���� %� ���q!�� �� � �� y�j �)J�    ��'��6<P�� ���n-1    X�'� +��-'j  

GB�" U[. �<B;	  (Ro
(i))     *'7 ~W�'� ���'D. in� +����= &I��?.

  a���(psvRo
(i))    ���� %� &'>;6�. ��% ��� ����     Q'�;	 �)'J� ��'�
 4;''.��=n.Ro

all – (n – 1) Ro
(i) psvRo

(i)�''� &I''��?.  . �''��
 ��6	 ���� a��� *7 ~W�� ����D. ��6	 &I��?. ��.% �	 �(����n��� 

    ���� &>;6�. %� ��� y�j       �'� ���'M	 �)'J� ��'� .    ���'D. ������'�
 �<K��'''<.)Ro

J �'''� Ro
Jacknife( i��'''���� +)Var(Ro

J) ( ��'''O" �
  ������!��)(SE(Ro

J) (  ����n         ���q!'�� �'� a��'� *7 ~W�� ���D.  %� 
4;.������= &I��?. U�W ���.  

SE(Ro
J)=  

Var(Ro
J)=  

  Ro
J  

���.$ ���� ���� 
�� ��� &��-.�� ���q!�� E<� ��.  
 

��� 	 �����  
�
���� ;��' ��� �
���<�� Cinara pini  

    +�v�j &5B�O. ��&�;=   &!� �Cinara pini       %� ��'� �<'B�� ����
  
��E'= �����  �'�  )   UM'�1-  a'B�  .(          Q'�;!. �;'� &'� ��'� 4;'�
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06/0±69/2 . <)< �;� �!6 .  �;,P �$ ����� 	 < ��� �� .  % Y'H� '��� �
   q� ��= %� ���< .;. �� �;
 <  ��� ��� �� .�
�      *"�'� �'"$ �'(� &  �'�

 %� �!6�4&�;= �� �B� ���� ;. ��>  �C. cupressi&��
   �'"$ �(� �
*"�� ��4-12&�;= �� � ��>  �C. tujafilina 8-10  �;'. ��> 

 ���� U�;�)41(.  
�� &''�;= C. piniUg''q. �
 �''OP %� �	�''()� �;''��" �''"$ ''� &

��;�< � 4;M����� �� �'
 &�(
 ��� �(� 4;� %� �	�()� � 'ID> �   �'��
)  UM�1-   � � ~  .(  �<(^6�      �'
 &'�(
 ��� �(� 4;��  'ID> �  '6� � 
�<   �
 �OP %� �!-� ��;� &<   �;� 4;M)  UM�1- � .(  �j ��     &'� �B   &'�;= ��

C. costota      &'��
 �'OP %� �!��'	;� �'6� �'ID> ��
 &�(
 ��� �(� 
��� 4;M<��;�) 41 .(�� &�;= C. pini��;. 4;� ��� � *"��  �'�

����� � <   �
 �OP %� �!-�   *"�� �;� �(� & �;� ��)   4��71(  �B�j ��  &�
 *"�''� ��� ��''�;. 4;''�&''�;= �� �''� �C. palaestinensis 

  ���� &� �[���j     *"�� �;� �(� &��
 �OP �%   ��� ��)41( .��;�<4;M  �'�
�<               �'��� ���<. �6CP � ��<	 �ID> ����
 k�� ��� &6<� � &��
 � ��

�(!C� . 
  

������� >���$  
 ��F &<j�� &5B�O. ��� ��COI &�;= ���� C. pini[M	 <  � �'� �

 ��.$ ��� &� &5OP 4;� bp629 �;�  ) UM�2 .(   ��E'�� %� ���q!'�� ��
!C7  �;�Blast        &� �B�;	 &C��D. � �F *��� �� �;7;.    �� ��.$ ���

 �B�;	 ����    +�F *��� �� �;7;. ���      ���I� ���!-<� &� �� GH-. 
 &�;= &� ��C. atlantica �� 93���� �J��  .#��q	 ���5	  �F �� �'�

COI   &C'��D. ������    )�;� ���'	�� �p      &'�;= ��'<. �� ���'<	;  ��'�
 a)!H.Cinara �� &I��?.     &'�;= #��'q	 ��E'<. &�C. pini   �'�

&�;= Cinara anelia  +pb 077/0�;� .  
      � �� ��'.$ ��� &� �B�;	 '�         � &'�;= �'(V �'� &'�;= ��    i('7 �'K

Cinara �D.�       ��E� ��� Q�;	 � �� &CMEGA4  � �"�� <�F;) '< *
��&�;= � 
�� %� ���q!�� �� +��Neighbour joining �'� &!"��  
) UM�3 .(;	 ���D� &� &7;	 �� �B�COI&�;= %�  �C. pini *��� �� 

  &C��D. ��M.� �F �<567 ���� �� &�;= ��� ������ �<567 �  �'�� ���
����K� �C<. &�;=.  

  

  
 ���1-)�!� ("� ���� ��� "
� 
�#� ���$ %��C. pini&) '(&*�+,.  )/ ( 	 *�+,. ,.0 �2�)� ( "3�4 
�5 �625  

  
 %	�71- 8�,���9,� ;�<=>� )10n= ,@.���A� 
�±B�C���� (¥"� ���� ;�,>D��� %��Cinara pini/�� 
	��E>� ��   

8.�� %�+  8.�� 
	� 
���� %�+  *�+,. %�+  *�+,. ,.0 �<F� %�+  �625 *	� �2� %�+G�4 
�5 
  ���5 ,@H%������� 
  

024/0±996/0  001/0±034/0  030/0±194/1  003/0±190/0  004/0±175/0  003/0±110/0  

¥ � �j���%����)<. ��<=�. �!.����.  
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       &�;= �� &� �� ���I� ���!-<� �<567 ���   �;��" �    �'� �)g'q.
���6�   ���!�� ���Gu668794   � Gu668795)    ���� ��� �I\

     *��� �� �6)> ���DNA        t!C'<� &'� �;�;. ����� Bold ( �'��� .
 &�;= +�� ��� %� �5�C. atlantica  �'<567 &� ��!-<� ���I� C.

pini. ���� ����� ��;.  
  

  
 ���2- %�<�� J��9	,��!� ��9	,5 PCR ��D�� COI ���$ �� 

Cinara pini
  

�2�%��� �
���   
�=w�� &� �;��. ����D. &!� �!C�% ���Cinara pini ��� �� 

 ���Pinus mugo  4��7 ��2��� ��� ���  .  
           �'=w�� ��;. �� �	�>e�� �<�� �6)> h��(. �� &� �����$ %�  ��'�

 &!� &�;= �!C�%C. pini       �'� �'v�j &'5B�O. R��'!� +�'���� �;'7� 
        &'�;= ���'� ��� ��'� �-!(. #�5B�O.     i('7 ��'�Cinara   ��;'. 

  ���= ���P &C��D. .        ��!� U� ���5	 �<K��<. ��.$ ���� R��!� ������
        ���. &!� �� ��%� &� ��� �<B;	75/36 �;�  .���� �B;	  �'	  �;',|  &!'� 

   <K��<. �;� &� U.��  �41/10           �'6> 4;'� �<K��'<. � �<-� 4;� %�� 
 U.�� #��-j20/26�;� %��  .      U'.�� &!'� �;',| �'	 �'B;	 ����C. 

cupressi   %� 3/9     ��.� �� %�� C�25   �	 3/22      ��'.� �� %�� C�10 

 �;''''� #��''''q!.)29( . �����''''=$ #�''''D<D?	 ��)4(  &!''''� ���
C. atroitibialis    �� U'''.�� #��-'''j �;''',| �'''	 �'''B;	 ����+

��.�C�2±20+ 6/13     �'���= 
��E'= %��  .   ����'�)28(    �-'��.%$ �� 
 U'.�� &!� �;,| �	 �B;	 ����C. juniperi    ��'.� �� ��C�1±21 +

7/10��� 
��E= %��  .  
  

  
 ���3-9 �@��� �� "���
� 
�� ���$ BCinaraD�� "!��L M�N� ,� � �

COI �	� J� ���F�N� �� NJ  
  

���.$   &!'� �=�'�% 4��7 ����� ���C. pini   ��'.� ��2±25 
   �� &I��?. ���= �!���.    &��%�� U[. �<B;	 ����    �D� X�� �      �� &!'� ��� 

  UM� �� ���K-��.%$ Q����4��� ��� ���� ��-� . ��;
 ��E<.  �'��%
                ���'5	 +�'6> �'"��� �� &� ��;� &� +���� Y��� &!� �� Y��E�� ��

�<�� �qJ &� ��!�.  

  

 %	�72-%�+ ¥��	�  
��� �
�=� 
��).���A� 
�@±B�C����(* ��� C. pini /�� 
	� P. mugo  

 ��� ��EP �L �!�L ��	�
����  

 ���5 J� Q�5 ��	� %�+
"��J  

���5 ��	� %�+-
"��J  

 ���5 J� R5 ��	� %�+
"��J  

 ��	� �� %�+
"$��J  

���5 S�T��-
"��J€  

11/0±41/10  05/0±04/2  18/0±61/12  09/0±29/1  19/0±20/26  52/0±75/36  
�) 5/12-9(  )5/2-5/1(  )15-11(  )5/2-5/0(  )5/28-5/24(  )41-31( 

¥���� 4;� �j�� �. %�� mCj�� a)!H. �������.  
 * Y��.%$ �P�12�;� �>�� .  
€��� ���. &!� �� ��%� &� ��;
 ���5	 .  
��. #��<<�	 &(.�� E!���
 U"�� ���>� ����. 
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      ��;
 ��E<. �5� &� t��%��� %�� %�  Y��E'�� #�'� &� ���%  � �'��� 

 ��;
 �[���j    %�� �<� ���%14   �	 23   %�� %� � �;� �<�!. 23 ��E<. �5� &� 
��;
              %�� �� &'� ��;'� &'� +���� Y��� #�� &� ���%27     �q'J &'� 

�<�� .       ���% &� ��� ��-� &!� ��D� X�� �(?(. &!� ���.     �'� �	 ��25 
�%��               Y��'� �!-'<� #�'� �� �$ %� i
 �.� +���� �����	 4�E� �=

���� .       ���= *� %� ��� ���"$ f�.40   &!� %� ���>       �'� %�� �� �'�
��!�� k�q	� ��.  
G"�� ��� ��� �<567  &!'� C. pini ���  ��'�     4��'7 ��3 

��� ��� &���� .  
     +U[. �<B;	 GB�" X��67/30        ���5	 ��(�� ��-� &� �.$ ��� &� 

          �. UC� �� �� ���. &!� �� ��%� &� ���. ��!����� .    '	�W X�'� ���D. �
   �<567 Y��E��197/0  �.$ ����  )  4��73 (        &'�  *'��E� ��<C'� &�

��.$ ���� ����D.  �'��� 4;.�� @��� %� )005/0±1967/0 ( �;'� . ��
 &�;=C. cupressi      �'<B;	 GB�'" X�'� +�'<567 Y��E'�� �	�W X�� 

              &'� �'<567 Y��E�� ���(!. X�� � UC� *� ��.% #�. Q�;!. +U[.
 m''''<	�	096/0 +09/5 +09/20 � 08/1��''''� ���  Thuja

occidentalis �'''''�� ��'''''� 
��E'''''=) 12 .( &!'''''� ��

Tuberolachnus salignus  ����� Salix spp.   ��'.� ��25 
 �!��� &7��        �'<567 Y��E'�� �	�W X�� ���=004/0± 22/0    4;'� � 
 &)j�. ��,V ��;
 �       �'.� �<'6� �� �=1/0±1/10 %��     ��'� &I'��?.

��� )8( .  �'6> 4;�   &!'� U'�C. cupressi ��� Cupressus
macrocarpa  ����.� �� 20   � 25  &� &7��   m'<	�	00/1±67/26  � 

33/0±62/20            ��'��.� �� �'<567 Y��E�� �	�W X�� �<(^6� � %�� 
 m<	�	 &� ��� ��W100/0 � 117/0 ��� ��� 
��E= )29( .  

               i('7 %� &'�;= �-'� �'����� ��'DD?. Q�;	 �)IP #�5B�O. ��
Cinara�� &� �;� ��� 
��E=     &'�;= �'v�j @'<D?	 C. pini  &'� 

      i(7 %� &�;= �<6,� ��;(>Cinara      ����= 
��E= ����� �;� ���� 
           ��� �'u� %� &'�;= ��� &5B�O. ���� �<6� �� &�      �'� �B;'MB;. ��'(�

           �'H�� #�g'H-. +%��<C'�� ����;!<'� �B�;'	 %� ���q!��   � �'��(�
�C�%       �'��= #�;'J ��K-'��.%$ Q���� �� �$ ���(� .    &'� &'7;	 �'�

7            #�'5B�O. +��,� EI� ��_� ��� ��!"�� ��� &!� ��� ���% �<56
             ��'� 
�� %� ���q!'�� &')67 %� �$ 4�'!(� �����'. �',7 ��!-<�

�;� �. &<J;	 *�F;B;<�.  

 
 ���4-  ,����� ;�,��VL ��	�mx 	 lx ��� Cinara pini /�� 
	� Pinus mugo  

  
 %	�73-W.�� X�A#7 ��� 
�� ��� Cinara pini �� 
	� /Pinus mugo

X�A#7 
�� W.��%�#A� �	����� 87 �	�
 U[. �<B;	 GB�"�� X��)GRR( 86/36 61/0± 86/36 
 U[. �<B;	 GB�" X��)(NRR=R0 67/30 20/2± 46/31 

 �<567 Y��E�� �	�W X��r)( 197/0 004/0± 199/0 
 �<567 Y��E�� ���(!. X��)�( 21/1 005/0± 22/1 

C� *� ��.% #�. Q�;!. U)T( 37/17 15/0±50/18 
 �<567 ��� ����� �� ��.% #�.)DT( 51/3 075/0± 48/3 
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��TCN�YN
            4�� ��'���K� �'��� ���(���� &.�� ����
 %� �-H� �v�j @<D?	

�.        ��!?. ����5. %� &)<�� ���� &� ����     ���'" &� ��K-��� �-��w

�. ���EK��n� �B�. ���6jt<��6� . %� �'!�� Olivera Petrovic-

Obradovic  �M-''	 &''�;= ���''��(� ���''" &''� ���''K)� ��K-''��� %�
�. t<��6� .   �.%$ ��!?. ��(���� %� '�    '��(� ��-'j ��K-�     ���'" &'� 

��M6��  ,	 �� <   � ��;. �%�;B &<  � � %�<      �.%$ ��'��� �� #�>�C'. E '�#�- 
t���� �� �M-	 4�6�.  

  

Z��2�  
1- ��.�� �. 1383 .��!"�� �,�� � 
<�;.�� �,��. �.&) �_�� EI� ��.%�� �,���
 � �_�� EI� ���,	+ �)7 6 #�?qJ +20 �	 27. 
2-� k�g.  .1378 .�)K(7 ��,��!CB�,� � ���� UK(7 .���,	 ��K-��� #���-!�� .��� }�V .516&?qJ .  
3-  � �!6� .   ~ ���% ��.� + .�.   W �;
 ���<� + .].   ~ %��<� ������" + .  ] ���%�I�� � .1381 .  � �	�.�D. R��!�         �� ��',7 t',. ��=�� ��%;� ���=%�� d�

 tB��� ��,)K(7)�e<= ��!�� .(����� ��;(J � UK(7 #�D<D?	+ �)7 8 #�?qJ +87 �	 124. 
4- Agarwala B.K. 1988. Effect of temperature on nymphal development and fecundity of the pine aphid, 

Cinara atrotibialis David and Rajasingh (Homoptera: Aphididae). Journal of Aphidololgy, 2:62-65. 
5- Aldyhim Y.N. and Khalil A.F. 1993. Influence of temperature and day length on population development 

of Aphis gossypii and Cucurbita pepo. Entomologia Experimentalis et Applicata, 67:167-172. 
6- Andrewartha H.G. and Birch L.C. 1954. The Distribution and Abundance of Animals. Univ. Chicago 

press, Chicago. 
7- Birch L.C. 1948. The intrinsic rate of increase of an insect population. Journal of Animal Ecology, 17:15-

26. 
8- Collins C.M. and Leather S.R. 2001. Effect of temperature on fecundity and development of the giant 

willow aphid, Tuberolachnus salignus (Sternorryncha: Aphididae). European Journal of Entomology, 
98:177-182. 

9- Cook E.F. 1984. Aphis (Homoptera: Aphididae) recorded from the compositae in North America, with a 
key to the species east of the Rocky Mountains and comments on synonymy and redescription of some 
little known fauna. Annals of the Entomological Society of America, 77:442-449. 

10- Corpuz-Raros L.A. and Cook E.F. 1974. A revision of North American Capitophorus Van Der Goot and 
Pleotrichophorus Borner (Homoptera: Aphididae). Smithsonian Contributions to Zoology, 156.

11- Dent D.R. 1997. Quantifying insect population: estimates and parameters. p. 57-99. In D.R. Dent et al. 
(ed.) Methods in Ecological and Agricultural Entomology. CAB International.  

12- Durak R., Borowiak-Sobkowiak B. and Socha M. 2007. Bionomy and ecology of Cinara cupressi 
(Buckton, 1881) (Hemiptera, Aphidoidea). Polish Journal of Entomology, 76:107-113. 

13- Eastop V.F. 1979. Key to the genera of the subtribe aphidian (Homoptera). Systematic Entomology, 
4:379-388. 

14- Eastop V.F. 1987. Key to the European species of Ouatomyzus Hille Ris Lambers 
(Aphididae:Hemiptera). Systematic Entomology, 12:433-436. 

15- Farvret C. and Voegtlin D.J. 2004. Host-based morphometric differentiation in three Cinara species 
(Insecta: Hemiptera: Aphididae) feeding on Pinus edulis and P. monophylla. Western North American 
Naturalist, 64:364-375. 

16- Felsenstein J. 1985. Confidence limits on phylogenies: An approach using the bootstrap. Evolution, 
39:783-791. 

17- Floyd R.M., Wilson J.J. and Hebert P.D.N. 2009. DNA barcodes and insect biodiversity. In R.G. Foottit 
et al. (ed.) Insect Biodiversity: Science and Society. Blackwell Publishing.  

18- Folmer O., Black M., Hoeh W., Lutz R. and Viijenhoek R. 1994. DNA primers for amplification of 
mitochondrial cytochrome c oxidase subunit I from diverse metazoan invertebrates. Molecular Marine 
Biology and Biotechnology, 3:294-297. 

19- Foottit R.G. 1992. The use of ordination methods to resolve problems of species discrimination in the 



341      ������ ���	
 ��
��)������� ����� � ����(��� �26 ����!"3 �#���$ 1391  

genus Cinara Curtis (Homoptera: Aphidoidea: Lachnidae). p. 193-221. In J.T. Sorenson et al. (eds.) 
Ordination in the Study of Morphology, Evolution and Systematics of Insects: Applications and 
Quantitative Genetic Rationales. Amsterdam, The Netherlands.  

20- Foottit R.G. 1997. Recognition of parthenogenetic insect species. p. 291-307. In M.F. Claridge et al. 
(eds.) Species. the Units of Biodiversity, London.  

21- Hajibabaei M., Singer G.A.C., Hebert P.D.N. and Hickey D.A. 2007. DNA barcoding: how it 
complements taxonomy, molecular phylogenetics and population genetics. Trends in Genetics, 23:167-
172. 

22- Hall T.A. 1999. Bioedit: a user-friendly biological sequence alignment editor and analysis program for 
Windows 95/98/NT. Journal of Nucleic Acids., 41:95-98.

23- Heie O.E. 1988. Paleontology and phylogeny. p. 367-392. In I.A.K. Minks et al. (eds.) Aphids: Their 
Biology, Natural Enemies and Control. Vol. 99. Amsterdam, The Netherlands. 

24- Jaskiewicz B. 2007. Aphids on Pinus mugo Turra shrubs in the city of Lublin. Aphids and Other 
Hemipterous Insects, 13:99-106. 

25- Jaskiewicz B. and Slawinska A. 2005 a. Aphids (Homoptera, Aphidodea) inhabiting the shrubs of Pinus
mugo Turra in the green area of Lublin. Part II. Acta Agrobotanica 58, Z. 1:165-174. 

26- Jaskiewicz B. and Slawinska A. 2005 b. Aphids (Homoptera, Aphidodea) inhabiting the shrubs of Pinus
mugo Turra in the green areas of Lublin. Part I. The population dynamics. Acta Agrobotanica 58, Z. 
1:153-164. 

27- Jaskiewicz B. and Slawinska A. 2005 c. The complex of parasitic Hymenoptera (Hymenoptera: 
Parasitica) occurring in aphids colonies on decorative shrubs in the urban environment. Annales 
Universitatis Mariae Curie-Sklodowska, 15:127-135. 

28- Kairo M.T.K. 1997. Ecology and biocontrol of Cupressaceae feeding Cinara with reference to a new 
invasive species in Africa. PhD Thesis University of London  

29- Kairo M.T.K. and Murphy S.T. 1999. Temperature and plant nutrient effects on the development, 
survival and reproduction of Cinara sp. nov., an invasive pest of cypress trees in Africa. Entomologia 
Experimentalis et Applicata, 92:147-156. 

30- Kumar S., Dudley J., Nei M. and Tamura K. 2008. MEGA: A biologist-centric software for evolutionary 
analysis of DNA and protein sequences. Briefings in Bioinformatics, 9:299-306. 

31- Lehr P.A. 1988. Keys to the Insects of the Far East of the USSR. Nauka Publishing House, Leningrad. 
32- Medeiros R.S., Ramalho F.S., Lemos W.P. and Zanuncio J.C. 2000. Age-dependent fecundity and life-

fertility tables for Podisus nigrispinus (Dallas) (Het., Pentatomidae). Journal of Applied Entomology, 
124:319-324. 

33- Meyer J.S., Igersoll C.G., Macdonald L.L. and Boyce M.S. 1986. Estimating uncertainty in population 
growth rates: Jacknife vs. Bootstrap techniques. Ecology, 67:1156-1166. 

34- Miller G.L. and Foottit R.G. 2009. The taxonomy of crop pests: The aphids. In R.G. Foottit et al. (eds.) 
Insect Biodiversity: Science and Society. Blackwell publishing.  

35- Normark B.B. 2000. Molecular systematics and evolution of the aphid family Lachnidae. Molecular 
Phylogenetics, 14:131-140. 

36- Osiadacz B. and Wojciechowski W. 2005. An annotated chek-list of aphids (Hemiptera: Sternorryncha: 
Aphidinea) of the Ojcowski National park (Southern Poland). Aphids and Other Hemipterous Insects, 
13:51-66. 

37- Penteado S.R.C., Trentini R.F., Iede E.T. and Filho W.R. 2000. Pulgao do Pinus: nova praga florestal. 
Serie Tecnica Instituto de Pesquisas e Estuds Florestais, 13:97-102. 

38- Rakauskas R., Havelka J. and Basilova J. 2008. Contribution to the knowledge of the aphid (Hemiptera, 
Sternorrhyncha: Phylloxeroidea, Aphidoidea) fauna of the Curonian Spit, Lithuania. Acta Zoologica 
Lituanica, 18:90-107. 

39- Rezwani A. 1993. Identification key to the species of the family Lachnidae (Homoptera: Aphidoidea) 
from Iran. Journal of the Entomological Society of Iran, 12:45-51. 

40- Rezwani A., Termeh F. and Mousavi M. 1994. Aphids of Iran and Their Host Plants. Plant Pests and 



�&�� '����*+ ,/�
0�5�� � ,7�87�: �,/��"�;" ,/��"...      342  

Diseases Research Institute, Tehran. 
41- Rezwani A. 2001. Key to the Aphids (Homoptera: Aphidinea) in Iran. Agricultural Research, Education 

and Extension Organization, Tehran. 
42- Rezwani A. 2004. Aphids on Trees and Shrubs in Iran. Agricultural Research, Education and Extension 

Organization, Tehran, 270 pp. 
43- Richards W.R. 1972. The Chaitophorinae of Canada (Homoptera: Aphididae). Memoirs of the 

Entomological Society of Canada, 87. 
44- Soika G. and Labanowski G.S. 2001. Aphids belonging to Cinara Curtis (Aphidodea, Lachnidae)- The 

pest of ornamental conifers in Poland. Aphids and Other Homopterous Insects, 8:175-183. 
45- Watson G.W., Voegtlin D.J., Murphy S.T. and Foottit R.G. 1999. Biogeography of the Cinara cupressi 

complex (Hemiptera: Aphididae) on Cupressaceae, with description of a pest species introduced into 
Africa. Bulletin of Entomological Research, 89:271-283. 

46- Wyatt I.J. and White P.F. 1977. Simple estimations of intrinsic increase rates for aphids and tetranychid 
mites. Journal of Applied Entomology, 14:757-766. 

 


