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Effect of temperature and prey density on prey consumption and fecundity of the 

predatory bug, Anthocoris minki pistaciae (Hemiptera: Anthocoridae)  
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Abstract 

The predatory bug, Anthocoris minki pistaciae was known as a natural enemy of the 

common pistachio psylla, Agonoscena pistaciae in pistachio orchards in Kerman province. 

The prey consumption and fecundity of this predatory bug were determined at constant 

temperatures, 50-60% R.H. and 16:8 L: D hours using psyllid nymphs as prey. Based on the 

results, prey consumption was increased up with increasing of temperature significantly. The 

daily prey consumptions at nymphal stage were increased from 13.6 at 17.5 C to 21.3 at 30 C 

on average. The adult’s prey consumption at two temperatures of 27.5 C and 30 C were 41.76 

and 50.87, respectively and the differences were significant. The effect of five different prey 

densities e.g. 10, 15, 25, 50 and 75 fourth instars’ psyllid nymphs were examined on 

predator’s fecundity for 7 consecutive days. The results showed that this predator laid 4.5, 

6.7, 9.9, 10.6 and 11.1 eggs per day respectively. This study revealed that the nymphs of A. 

pistaciae are a suitable prey for A. minki pistaciae for development and reproduction. In 

addition, this predatory bug has ability to keep its population under a harsh condition, like 

when the prey density is in low level.  

Key words: Reproduction, Prey consumption, Prey density, Predatory bug, Agonoscena 

pistaciae. 
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�/Q��& X��!� �� �/* D��/Q� *��+/ H���(#
/ 
�#) �2 .  

IA ��      ������ �� �����	
 �	��� �� ���� ��	�� ��� :D! Q& X��/Q� D�& �*  �� �*�/ �` 

      in' ���* 4d �Q&�)& i� � �Q�� �&?�� %�  ��  �E�*�� �*�p5!& �*�� ��� s���  .    4E� X��E/Q� DE�&

  ��/`       ��� U�5"3 [�&�� 8+' Q�� )*   8��R ��/�±T/.`    2E�! 4E��* 
   
;2E) 8E��I� �Z�

SA TA      
��"��� ���* � �V�* �S 8J�!  (  �E� _�1)& .        �2E�* Q& ���Ex"/ D��E�     452E- ��E�

   i3&�' � ��*�� �*�p5!&   ��  ��A  ��T  �.T  �TA  �`T   D! ���- *�J  ���^ �* ��C� %&�"J 4� H
2- _

    �� �*&* �&�W ����C� ��
5g& .k2�*   ��  4� ��� �   )&Q�� ��I     in' *&�G' � �� 
!��� 4    45E�&?� 

   ��*�� >��	� ���� 4�?O' 452- H
2- ���- D
"{	� � ��� .   i3&�E' �E� �&�� �X��/Q� D�& �*

   in' � 4�?O' 8
G��   ��&?��A       �� 
!��� �&�C' %&�"J 4� �*�/ D!  .      Q& ��
��E�� ��Ex"/ 4�

   in' �)�� �* Uf5g&      4�V�� 4� ���#$ ��&?�`.     ��C� D! �) �&�#$ 8J�!       ��E/ 4E� ��. 

8p� 8�� 8J�! k2�* �* ��
�  ��� ��� � ����*�� .  
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(SAS Institute, 2002) SAS ver. 9�� _�1)& . D
()�
/ 42��6/  ��  �E� >��ANOVA  One-Way � 

%�/Q�� 
�# )LSD(8��� _�1)&  .�&*�	) i!� �� �&P�& _�) [!�' P
) 2007 Excel_�1)& �� .  
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3A         G��� $�HD � ���"# � D�� �� ������ ��
�� �	���  : in' %&P
/    8
G�� � ��&?�

    ����CE� DE! HE3 � 4)&Q�� 4�?O'A. minki pistaciae     �* HE/�3 ��#E$ � 
���E- 4E�$�/ �*   

  U���� 8!& ��� 4�&�&  .� 4�?O' 
!��� Q& HV�$ Y��5)/ %�#) 
���- 4�$�/ �* 4)&Q�
   �E�*

      Q& �/* X�&P�& �� 43}/��   4� ��  2�! 4��* 
          
E"G/ ��EI 4E� 4E�?O' %&PE
/ �Z�    X�&PE�& ��&*


/  ���� .       ��/* �* P
) 4)&Q�� 4�?O' D��5#
�<A �*  2�! 4�
    %&P
/ 4� Z�</.�    D! ���-   ���^ _

  �/� 8!�� H
2- .          �E/* D
E� 
���E- 4�$�/ �* H3 4�?O' %&P
/   �E�  �       �&�&* PE
) ��E� 
E!���

 
"G/ ef5g&   *�� ��&* .     ��/* �* ��#$ D�&T/�`    2E�! 4E��* 
      
)r�EI 8E�J 4E� Z�    %*�E� 

       *�� H3 4�?O' �&�6/ D��5#
� �&�&* 
���- %&��* .          ��E/* �* 4E)&Q�� 4E�?O' %&PE
/<A   4E��* 

2�!

"G/ ��I 4� Z�  ��/* �� �&*T/�` � T/.`2�! 4��* 
8�&* ���p' Z�.  

   4�?O' %&P
/    �/* �* H/�3 ��#$ 4)&Q��  ��  �}/a�   � ��    2E�! 4E��* 
    ef5Eg& �&�&* Z�


"G/             ef5g& ���� �3� ��/* �* �* H/�3 ��#$ 
��)Q ���* �* 4�?O' H3 %&P
/ �/& �*�� ��&*


"G/     8�&�) �&*)  U����.(    in' s�	1/ �* D
"{	�      H
2E- Q& 4E�?O' �E� �*�/ �&�#$ ��&?�

 ��/* �* �* 452- 
F�	G/T/.`�  <A2�! 4��* 

"G/ ef5g& Z� �#) ����#/ ��&*.  

        D! 4�?O' %&P
/ ��� ��(�* ��GF�l/ �z�;'�& D
	� �*   ��   �*&�)�g �Anthocoridae  _�1)& 

8!& 45��� .Campbell (1977)D! 4�?O' %&P
/   ���A. nemorum  �nemoralis  A.&�   4E�?O' ��  Q&

���-  �� 45� �P. humuli �*  ��/*.A�! 4��* 2
*&* �&�W 
!��� *��/ Z� . ��/� 8!�� Y��5)

           
/ k�*P) ��C� s�) � 
��/* [�&�� �* ���p' *��� �� ���$ 4GF�l/ Y��5) �� ���� . 4GF�l/ �*

  ��E(�*Simonsen et al. (2009)   �E/* �
RhE'  �E� ��. ��T �.A  2E�! 4E��* 
  ��E) ��� &� Z�

D! �����C� A. nemorum  i�3 45� Q& 4�?O' ��Brevicoryne brassicae L.   �&�EW 
E!��� *��/ 

�)*&* . %� ��GF�l/   ��           *�&* 
C�*P) 4l�&� �/* X�&P�& �� �����C� ��) 43 *&* %�#)  .  4�   4C���I
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/ ��/* X�&P�& ��         �* ��E/� 8E!�� Y��E5) 4��#/ ��)�� D�& 43 ����

   
/ P
) 
!��� D�& ����.     fI& �*���/ ~��"/ Z�!& ��     & H
2E)�5- w�tEg �* 
)&�E"^ ��J E� D

*�&�) *��� %� 4�?O' %&P
/ 4�	� Q& ����j� .  

 
 L�+;&AH/�3 ��#$ � 
���- 4�$�/ �* H3 � 4)&Q�� 4�?O' � ����*&Q  A. minki pistaciae  D! ���- Q&

  �* 452- H
2- _���^ 
;2) 8��I� ��/* 4!SA TA 
��"��� ���* � �V�* �S8J�!  

Table 1. Fecundity and prey consumption by A. minki pistaciae daily and through life span  

at nymphal and adult stages from 4th nymphal instars of A. pistaciae under  

three constant temperatures, 50-60% R.H. and 16:8 L/D 

�+�� � D�� 

Stage 

��� 

Temp.(±0.5°C) 

� ��
�� ��M(����(	
� 

Daily prey feeding 

mean (±SE)
 

��
�� G� ��M(���  
Total prey feeding 

mean (±SE) 

�N� O",B�  
Eggs laid(±SE) 

17.5  1.41
 b*±13.6  4.3

 a± 248.5  - 

27.5  2.58
 ab± 17.1  5.78

 c± 184.1  - 
���"#  
Nymph 

30  3.52
 a± 21.3  6.07

 b± 217.3  -  

P value  0.0473 0.0001    

F   2.83  35.06    

27.5 1.13
 b± 41.76  60.3

 a± 1281  11.6
a±200.7  

G��� $�HD 

Adult  30  0.72
 a± 50.87  55.5

 a± 1446  14
a±158.1 

P value  0.0001 0.058  0.128  

F  45.95 4.09 1.89 

∗ D
()�
/   �l! �* �#
� %�/Q� �� �)& ��� �n#/ ��5#/ e��$ [!�' %�5! �� �* 4d 
���T % ef5g&

/
"G  �)�&�) �(��j� �� �&*)�*&* 4�P1'  4��I �� &��)� Q& �*�p5!& �� ��.(  

∗ Means in columns followed by the same letters are not significantly different in one way ANOVA, 

using LSD-test at P= 0.05. 
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       ����C� ����*&Q � 4�?O' %&P
/ �� 4l�&� �*  ��   2- 
F�	G/ H
2- �     �* �*�E�Q ��JfI& �45

�Q��#p3 *��/  ��H
2- �   *�&* *�E�� �&�g)Mehrnejad and Jalali, 2004; Mehrnejad, 2010(. 

 �Q��#p3 Oenopia conglobata contaminata (Menetries) iE�/       H
2E- ����CE� ��#E$ D��E'

   K�� �* 452- 
F�	G/    ��   
E/ 452- �      �/ XE6) � �E��� 
E	          &* 8E�� DE�& 8E
G	� X��E3 �**�. 

 ��GF�l/Jalali (2001) Q& ���r ���* U�I �* ����C� D�& 4d *&* %�#) S.A ���-  D!  ��E�^_ 

        Q& 4)&Q�� H/�3 ��#$ � 452- H
2-���     
/ 4�?O' 452- H
2- ���-  �""3 .    
E/ %�#E) Y��5)   �E�*

 ����C� D! �� 42��6/ �* ����C� D�&A. minki pistaciae    ��5#E
� 452E- H
2E- ���- *&�G' Q& 


/ 4�?O' �"3 . 

 H/�3 �&�#$ 4)&Q�� ����*&Q � 4�?O' %&P
/A. minki pistaciae���- Q&   ��  DE! �  ��E�^ _

    �/* �* 452- 
F�	G/ H
2-  ��  �T/.`   � <A  2�! 4��* 
  HC� �* Z��  8E!& ��E� �*&* %�#)  .

        in' Q�u� �� %�/P	� H/�3 �&�#$ 4)&Q�� 4�?O' %&P
/             
#E�&P�& �E)�� �E/* �* �E� �* ��&?E� 

8�&* .   ��/* �*T/.`  2�! 4��* 
  Q& 4E�?O' %&P
/ �Z�`/.S    s��E� U�& Q�� �* H
2E- ���E- 

�� .      4�?O' �� i��p� Q�� �* �)�� D�&    Q& T/T.            U�EI �* %&PE
/ D��'r�� 4� Q�� �* H
2- ���- 

D! 
��)Q  ����C��
!� .  ��E/* �* �42��6/ �*<A  2E�! 4E��* 
   Q& 4E�?O' %&PE
/ Z�T/<� 

   U�& Q�� �* H
2-          D
()�
/ �� i�*Q�� Q�� �* %&P
/ D��'r�� 4� =/S�    �
!� Q�� �* H
2-  . ,�!

                 
#E��3 �E)�� 
3�E)& %�E!�) �� ����C� D! �	J %���- �' i��1� Q�� Q& 4)&Q�� 4�?O' %&P
/

8�&* .   [!�5/ ��I 4� H/�3 �&�#$c� � <S�/* �* Q��  �� �T/.` � <A2�! 4��* 
  4E� Z�

  �)*�� ��)Q b
'�' . &�#$ ��/     Q�� Q& H/�3 �..     ��E/* �* T/.`    2E�! 4E��* 
    Q�� Q& � Z�

.�    ��/* �* <A  2�! 4��* 
  �� s��� Z� .   �E	JTA           �* X��E/Q� 8E+' �&�#E$ Q& �EV�* 

�/*  ��  �T/.`   � <A  2�! 4��* 
      Q�� �* bE
'�' 4E� Z�.= � <A    �
E!� %�E��- 4E� )  HCE�� .(

  in' �)�� 8
G��     P
) 
!��� *��/ ��/* �* �* �*�/ �&�#$ ��&?�  HCE� �*�  �*&* X��E	) 

 8!& ��� .in'       Q�� �* �*�/ �&�#$ ��&?�  ���^     � �E� s��E� H/�3 �&�#$ ���v Q& ,- _

        �/* �* b
'�' 4� i��1� � i�* Q�� �*  ��  �T/.`   � <A   2E�! 4��* 
      �
E!� �q3&�E$ 4E� Z� .

in' 8�&* 4/&*& �	J %���- �' ��&?� .  
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/ D! H/�3 �&�#$ 4)&Q�� ����*&Q � �6�  A. minki pistaciae  Q&  

 D! ���-  U�5"3 [�&�� �* 452- H
2- _���^ ���)�/*  ���T/.` � <A �Z�
2�! 4��*   

 
;2) 8��I�SA TA 
��"��� ���* � �V�* �S8J�! (  
Fig.1. Daily prey consumption, survival percentage and fecundity of A. minki pistaciae from 4th nymphal 

instars of A. pistaciae nymphs under control conditions (27.5 and 30°C, 50-60% R.H. and 16:8 L/D) 
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/A ��        ������ �� �����	
 �	��� �� ���� ��	�� ��� :  i3&�' �
Rh' Y��5)   ����A      ��T  �.T �

TA   � `T   D! ���- *�J  ���^P
/ �� 452- H
2- _in' %&     ���* kE� �* ����CE� DE! ��&?�` 

    U��� �* �Q��.    8!& ��� �*&* %�#)  .   i3&�' �*�A        %&P
/ �* 
���' H��W X��3 �H
2- ���- 

in'  Q�� � U�& Q�� �* D
� ��&?� ��   �E� ����#E/ �EG� � .Q�� �*  �E�   8E�J 4E� �_�* � U�& �

D�&    �
Rh' 8+' ��#$ 43 Q& H;W 
"G� �*�� *�g 
�;W 
�&?u i���    &?Eu 
��E3 �&�E6/ 4� X��/Q�

           in' %&P
/ �8�&* &� in' �
F�' �&�� 
��3 ���)& ��
g� � 8�&* �&�W %� ��
5g& �*   %� ��&?E�

4�   
"G/ ��I    Q�� �� ��&*  ��   *�� ���p5/ �G� � .              ef5Eg& i5Ep� �E' _�E! Q�� Q& �42E��6/ �* �/&


"G/ in' %&P
/ �* ��&* �#) ���* ��&?� .  

   i3&�' �*�T  f5g& P
)  
"G/ e         Q�� � X��E/Q� U�& Q�� D
� ��&*  ��E�^    *�E�� �EG� 4E� _

*�&* .4�    in' %&P
/ 4C���I   Q�� �* ��&?�  ��     Q�� �� i5p� � i#� �  ��     
E"G/ ef5Eg& H;W �  �&*

*�&* .    iEn' Q& HV�$ Y��5) 42��6/ �*    i3&�E' �* ��&?E�TA Q�� D
E� �  �E�   ef5Eg& X��E/Q� �


"G/  �#) ����#/ ��&*) U���..(   

��5)  i3&�' �
Rh' Q& HV�$ Y  ��    iEn' � 4E�?O' %&PE
/ �E� 452- H
2- ���- y�5n/ �   ��&?E�

 ����C� D! 4)&Q��A. minki pistaciae HC� �* .8!& ��� 4Vfg  .  i3&�E' �* D
��A � �T 

  i3&�' ���! �   ��  
"G/ ef5g&     in' %&P
/ � *�&* *��� �&*     iE3 i3&�E' �* DE�& �* ��&?E�   Q& �E'

 ��	
' ���!  �� 8!& .  in' %&P
/ �q3&�$       i3&�' 4� z���/ ��&?�`T      *�� H
2- ���- *�J )  4E)&Q��

AT/��  in' *�J  .(  in' %&P
/ ef5g& i3&�' �* ����C� D! ��&?�  ��   i3&�E' �E� D
��E- �   �E� �

           in' %&P
/ �
�&?u ~;"/ X�&P�& �� 43 8!& 
"G/ D��� ��C� �r��    
E/ X�&P�& P
) ��&?�  �E��� .

& Y��5) Z�!& �� ����C� D! �N
6+' D�A. minki pistaciae  P
) ��C� D
��- i3&�' �* 8!& �*�W

                   �Ep$ ��CE� *�;	3 [�&�� �* &� 4)�� *&��& ��L$ _�&�' �(�* %�
� 4� � ���� 45�&* ����*&Q

���	).        
/ %�#) 4)&Q�� 4�?O' 
!��� Q& HV�$ Y��5)         %&P
/ �452- H
2- i3&�' X�&P�& �� 43 ��*

    ��I 4� 4�?O'
"G/  
/ X�&P�& ��&* ���� .  �*�E/ �&�#$ 4)&Q�� 4�?O' %&P
/ D��5#
� 4C���I 4�

 i3&�' �*`T %&P
/ 4� H
2- ���- T=/cT�/� 8!�� 452- H
2- ���- *�J  ) HC�..(  
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G�� /Ai3&�' �
Rh'   Q � 4�?O' %&P
/ �� 452- 
F�	G/ H
2- ���- y�5n/ ��� ����C� D! ����*&  

A. minki pistaciae ���* k� �* ` U�5"3 [�&�� �* � �Q��  ���) ��/*T/.` �Z�
2�! 4��*   

 
;2) 8��I�SA TA 
��"��� ���* � �V�* �S8J�! (%�5! ��� 4��#/ e��$ @  ��  


"G/ ef5g& *��� _�J �()�
�  �l! �* �&*T %
/  ����  
Fig.2. Effect of different densities of psyllid nymphs on prey consumption and fecundity of A. minki 

pistaciae through a period at 7 days and under control conditions (27.5°C, 50-60% R.H. and  

16:8 L/D); same letters on each group of columns indicate non-significant difference at 5% 

  

 & ��   �' �*���/ ��JfI& Z�!    � ��(�* 4GF�l/ %�"3        �* ����CE� DE�& ����*&Q %&P
/ ��

i3&�'   ��  ��C� y�5n/ �)2-
F�	G/ H
452- (8!& ��#) _�1)& � .  4E)�� ���E! �� 4l�&� �*  �E� �

  �*&�)�Eg 4� N�G5/Anthocoridae�(1999)  Van den Meiracker  i3&�E' �
RhE'    �E�   iEn' ���Ep5/ �  

Ephestia kuehniella Zeller����*&Q %&PEEE
/ � ��EEE�� HEEE$&�/ ��� &�  ����CEEE� DEEE!  

(Say)  Orius insidiosus*&* �&�W 
!��� *��/ . � �*�/ �&�#$ �	J U�I 43 *&* %�#) N6+/ D�&

 in' ��)   %� ��&?�   ��       
/ X�&P�& ��C� i3&�' �* �

O' ��   ����. 4�         8�� �*�/ ��#$ �� 4C���I

 4� HW&�$ 4)&Q�� *�g ��6�= in' *�J  E. kuehniellaQ�
) *�&* .  

  z�E;'�& D
	� �*et al. (2002) Yano   i3&�E' �
RhE'   �E� ��A �.A �cA � �AA   iEn' Q& *�EJ   

 E. kuehniella����*&Q �* &� D!  ����C�(Poppius) Orius sauteri*�3 
!���  .%� ��GF�l/  �� 

        ����*&Q %&P
/ �%��P
/ i3&�' X�&P�& �� 43 *&* %�#) )
P   
"G/ ��I 4�    
/ X�&P�& ��&*  �� � ����
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