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Comparison of current insectisides with mineral oil for the control of Pulvinaria aurantii 

Comstock in Mazandaran citrus orchards and their efficacy on Phytoseiid mites 
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Abstract 

The efficacy of mineral oil at a rate of 1L/100L of water spray programmes against citrus 

soft scale on Thomson novel orange trees and population of phytoseiids mites were compared 

with conventional insecticides (Dursban & Gusathion at a rate of 2ml/1L of water) that 

sprayed by farmers during two years. Phytotoxicity of mineral oil sprays was assessed in 

terms of fruit and leaf drop and external fruit quality. On Thomson navel trees, the mineral oil 

was better than the common farm practice for controlling citrus soft scales on trees and there 

was no significant different between two treatments, p>0.05. Population and rate of increasing 

of phytoseiids mites in orchards that treated with mineral oil were always higher than in the 

orchards that treated with insecticides. There was no evidence of leaves and fruit dropping, 

phytotoxicity and low external fruit quality on orange trees. 

Key words: citrus soft scale, phytoseiid mites, mineral oil, insecticide, phytotoxicity. 
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  ��A-B�* C!D�� �e�J F�J �(Pulvinaria aurantii Comstock fA�*   �A4�   ��A-B�* 2A�� <
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: A
 2

*
* ��
  ((��(Damavandian, 2006) . '�'( ��-B�* C!D��� P  F�' \KA& HB 2+' F�+ �( \K& 
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,
  b��  '  ���      A� HAB )'��A& �* )�GA+' ��A-B�* 
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�9 �� F��& )�K*�4� HCitrus aurantium H�v�� H� S×{/6  '�G* ��o��&(�� �% .( b�� �(� & �A% A
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   HB �(�B '�
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       HAB ���A� )�GM�( �� <
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   2A�'( �'()mmm/m= p � 

��= df(   ,	� fB'�4 |�0	e �
  �� 2�� 2�               ���A� )�AGM�( �A� � ��A-*  ' \A-[ ��A-B�* )�GM�( 
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  �)\o��  �A(          'QA�' �A&�� 2A+' �k!A* HB ��p&�	� �� N

,	�
 H0B 2 ���        b�� �( 2�� �� � ��-*  ' �,� ����o�  ���  ��9 <=�� 
    ��A+ ��A� �    �KA���� � 

) \o�� (K�
� ��
�+ � �G!�/ �L* �( �4�b�� �� HK ���f+  ��9
(�� ��� .  

      �)'� � H�� >I�� �� �F�G)= ����!��:  Y�� ('�,4  ��  ��
* �     \-[ ��� ��'8%G*_$ ��� 

 <=��  ' ��9
  f+ �  ��9
 * 2�'(�� #�%0� ��  A
  A0,* V_GAM' ��
 �'(�  �A� � �Ao�  � �0GA�'�& �%

  �(��s*p � 
  <0.064-0.19   (�� )  F���6 .( � |�0	e
   %GM�A+ fI_$ H&�%�
 �  A�g4 � A

  �A&� �

Y��   * � ��
��      ��!& ����!* 2�'(�� #�%0� �( ��.   <=��  ' �(�:G+'  �A��  &�A,* 
  '�A� �   F�AG0B 

�0a H� ������� \-[ H�( <  A*
   ((�A�(Davidson et al., 1991).  <A=��  �A�� &�A,* 
 KAD�*' 
 )�

  B �� ��&��
:
 �9 2
�    H�( �( <���m   v�4 �0� �( 
 * H
    ��!J �� Ha��' ��� NB ���   �( #�+�* 

Q� �?&  ' )�*  )��* � H0
�L* \��[ F�G0B )'Q�(�-& HK (Rae et al., 1997).  
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  L-79M   H0B ('�,4 R+�G*        ��� �� �
I �G
� ����o� ����          H&�	& F�+ �( 
. 2M�( ��  ' ��� '�� Y�� 

)�G+��� �( ��'(��  ���+ ��� =A �K���� � =B. �G	* RM A=  <=�� b��  ��� 
��9)HD(��( �AG	*�
= RM � A = 

 ��� 
��E	+ b��))�G+����(M ��G	* R  B = ��� 
��9 <=�� b��)2K� H�B(  �AG	*�
= RM �B =    
A��E	+ b�A�

 ���)y���.( )�o
9 3���4 ��0�( )�!& �� 
* ���� �� � ��-* ��� �0���.  
Fig. 1- Mean number of predatory phytoseiids on 8 leaves per tree during 2 years in Sari = A and 

Babolsar = B. Solid line A = orchard treated with mineral oil (Badele): cutted line A= orchord treated 

with insecticide (Baharestan): Solid line B= orchard treated with mineral oil (Kalebast); cutted line B = 

orchard treated with insecticide (shorak). The arrows indicate that the dates of spraying. 
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 ��

   F�+  '���{ <=��  ��� &�,* 
  �+ � � 7�� � ��� �� ��� �+ HB ���� F�G0B IPM H� �&(�� 

 ��*'�� 2+(
    ' 2�$ ��� �(�E+ �    D( H� |l�	GJ' �*' <
  ��!J He�$ \ NB ��� �� �  . �� � A
 h

+�
M �>' � )�+� (����B �)' �' �/
�
�+ �)� /  (�� ��(Damavandian, 2009) .   �Ae�J F�AJ �(

<=�� ��� &�,* 
   )'�0$ H� �'�� f�* �'Q�' C�K� F�G0B 
���v�4 ��-B�* ����  ' 
* H
  (�A� .

 D'�G+' �(
 '�� ��   C!E� ]'�&' F�G0B  ���    �'(�EA+ )     A:D' �N:0A� �(�  �QA*�[ �'(�EA+
�'� � �( �

C!E� ��
�  '�'( HB �  *�* ��s��4 
   �&')�
 C!E� �G! ���        �('�&�AM HA� tA�,G* Coccidae ( �

H0B  ��)0B � Q*�[ H0B�&  H (v�4
* H
  (�A� (Beattie, 1990) .���� �( A�& '� A
 <A=��  ' Q  �A�� 

&�,*
  '�A� �    C!AE� F�AG0B     HA0B ��A�     :A+ � �A�
�     �� �A� CAD���      A* �(�:GA+' ��A-B�* 
  (�A�  

(Knapp, 1992) .�B ��p�
<=��  ���&�,* 
'�� �= �'�!J F�G0B 
89 y�sG*�� ��A� HG��  �A&' 

(Rae et al. 1997).  

N0B'� P. aurantii ��!J HB '�= 
& 2+' y�sG*�
2?�= H� 2-K& Q ���  <A=�� ���:G* 

&�,*
+��� 
'�� ��� ��D�� �'�!J F�G0B   P. aurantii 2?�= P/P   &�A,* <A=�� �v�(
 �( 

  & (��* w�
         2?�= H� H��4 �� HB �2+'  ��    � F�	GJ' � <=�� (� A
��   �A+�  A0a 
  AG?�= <
  '� 

	& |_,�
 v�4 )'�4
(�B H .�^&�  '
� HB P. aurantii'�'( � P &l�A. ��* � �(�� F�+ �( \K&
 

'�   0+ ���v H�
 ���9 <
 �E+ � * 
  � �0B  �(�+ H� \K& \M'�4 ����!* #�$
* 
    )�A*  )'�A4

    '� � ��-* X+�0*)  ���9 ���Z ��' ��� <+ � (,4

     2?�= HB �(�B <�    &�A,* <=�� �v�( 
  �( 

'�� w��0+ F�G0B 
���9 <
v�4 \��[ 
2+' H (Damavandian, 2006) .�� ���Q%�0
<=��  ��� 

&�,*
  ��04 H&  *
     89�& )'�-� ��*�v  ' )'�4� ��!J � NB   s* �� ��
   R A�  g. � 2K A
  �A+ )�� �

 & ����
      (�WG[' �?&  ' Ho�� �(�B 2,&�	* Q� & 
 K� Q
   2+' H��v �� �� .Q�� f+ H0 ��9
   ��Go� �� 

 ��AA-B�* b�AA��m' ' HAA� HD�AA+ � \['�AAJ NAA��9 l/ha SmmmB�4 AA
	AA+ X
AA�  H RAA+�G* ��AA.

mmm/��m/P � �   ��9 <=�� ���v �( � F�
Q� � H� b�� )�	� H0mmm/T{m/�� ��L4 F�
* \
 �  �A��

�0,
 |'(��J mmm/�6m/�� �H��v F� ��
�' ' H� � ��Go� �� ) F���� .(  

Bedford et al. (1998)��E	+ HB �&(�B 7�'Q� 
 ���  � ��o* ���!J R+�4 (� NB  �A�� 

&�*��� � ��:K�
+ �  ' X-
����-&  )(�� <�  '��9�I�G
�Coccophagus pulvinaria Compere � 

Metaphycus helvolus Compere� C. basalis Compere��& �( �  A�  g. HA� �A^0* 2 A
  C!AD�� )�

Archive of SID

www.SID.ir

www.SID.ir


�+,�  �*� �������� :
��������	  �
  ����
 �� ����� ���� �� ���� ���...  

  

  

  �c

 ��-B�*P. aethiopica De Lotto�� ��'�M  . ��0!AB �>' �*'
 <A=��   �A�� &�A,* 
[�� � 
  ��A&�	

)� �� ��� '��9 ��-&  �I�G
� Encarsia pergandiellaK� 
a�& ��
 2+' Q)Rae et al., 2000 .(  �A`B'

H0B ���    J H*'(' H� �(�[ ����o� 
s* �( ��
R ���`o4 2$�+ H� ��(�� '8= fB  A
 A* �
   � �&�A�

�  ' \-[
�� ]��)� �2��    A* F�AG0B X+�0* � # l ��. H� '� ��
  �A00B (Helyer et al., 2003) .

H0B ���  (�,G* ����o� �    �('�&�M  'Phytoseiidae  b��  '  ���       7�'QA� )'��A& �* )�G+' ��-B�* 

r,� HB ����
)�  '  & ��
K� Q
�9 ��
 �&��� (Faraji, 1992) .Saboori et al. (2003)& 
����o� H0BQ 

Allothrombium pulvinum Ewing ��,* ��-B�* C!D�� \%&' )'�0$ H� '�
�(�	&  �&' .�$
  fA=� 

 H&�� ]�04 '� K� 
 0= ��
 H0B  ���   b�� �( ����o�  ���      2A�� #�	A+ V�W* �)�G+' ��-B�*    NAB

 . ��
 +� h
    * � Y�* X-+ /
 )� �   �+ � ���  -. )�0	�( �
,
  �  ' �
    -. F(�A,4 <G�� <
 A,
   �( � 

��&�g. H� �^0* 2
b�� �( ���� ]'�&' )� ���  2A+' ��A� )�G+' ��-B�*  (Damavandian, 2007). 

 7�'Q� t-.Helyer et al. (2003)� 
I �G
������!J H� 2-K& ����o�   NAB  �A��9 
I��4�� A
 �

   �(�� ��KJ H0B 2
,	� N�'Q�' �'�� �  ��!AJ <
0a  ' �(�:G+'  ���� ����o� ���  NAB   
��A�

 (�� ]�0	* .     <=��  ' �(�:G+' #�%0� �\��L* �(  �A��  &�A,* 
    KA� ('�A,4 
   �� A�(��  HA0B  '   �A�� 

<=�� �'�p[ �pM  ' '� (�M �&�(�[ ����o�� � �(�B x:J 
+� H&�%�
-
-& 
�00 (Bedford et 

al. 1998)b�� �( HB � ���+��� (��* 
' �( �& N��u9 <
0a Q
�G& <�^
�� ����!*  . �(P  b�A� 

<=�� ��9
        <A=��  ' qA9 ��'�A	� 2K� H�B � HD(�� ���   A��9
,	�  A
 HA0B 2  �A��  ����oA� 

�
I �G
  �J �4 �� N��B �M �*' �HG��
�
�+ �'Q�' /�* N
 �  4��Av �( ��A0G��
  b�A� �( HAB   �A�� 

��E	+
0a y��� � )�G+���� ��� 
'Q�' <�,	� N
G
 �!& ����!* ) \o��.(  

&�,* <=��
v�WM �� �(�:G+' (��* 
 ,	� F�AG0B �� ��_$ ��� �B� �� A
 2P. aurantii 

 b�� �( ���+��� (��* 
� X��* �
 �K��� � �B N��B X-+ HB ��+ fI_$ �
:
* 2
  (�A� ��

&
  Q�!& . <=�� ��' ��� &�,* 
 ��k� 
     � �&�!& ���k* � *�%0� �
     )�AGM�( HB �&�� �(�� ��o� 

   �� fB ��,* �(
    � �(�� �  �  ��*(s*
 M R
�
   l��   � �ApM ����
  �KA���  'QA�' �  A* N
 � �A��  

(Rae et al., 1991) . H�&�0a��*(�  A
  ' �G!6{   G&�A+ HA��(
   � ('�A� A�  �:Av  ' �AG	B �   HA��(

G&�+
 & ���� ('���-�<=�� � ��9
 (�AB  (Davidson et al., 1991) A0�	� 
   -KA& 2A��.� �A�' <
 

s*
     ' �G	B RPm   N��B �v�(� �� �����  <=��  ' � ��9
    (�AB w�A0G�'  .    A+�0�'�� ��A*� tA-.
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    -K& 2��.� ��'�	� )'��& �* )�G+'
 s* 
     � F�+ F�. #�	4 �( R
    ' �G!Sm  � �v�( �*()   QA^�

 �0`G+' (�'�*
�    K� f� )� � 
 B �� ��* ��4� (&
       ' �AG	B ��'�	� Q6{    G&�A+ HA��(
    2A+' ('�A�. 

'���0�� '�� <� �[' R
	
 K� 
    ' )'��A& �* )�GA+' w��p* � �$�K* �� A�  A* '� )�Ao*' <
     ' �A4 �A�(

<=�� ��� &�,* 
 '�� �           (�AB �(�:GA+' ��-B�* C!D�� H�	�  ' ��-B�* ���� F�G0B  .  A0a �(
 <

'���p
    s* H� �(�'� ��*�v 
   R�\['�J H� 2K+� 
g.  ' � ��
 � �( )���A&�� ���� )��  ��A0

* \	$ H� 2,&�	*
 ���.  

 

��IF=�N=�  

 D��K*  '
     ���!B #��$ ��%!&'( #�Gs* <�   -. /��0* � 
,
 ��+ �     *�A4 2A�� H� 
   ���A-G$' <

�*���  b�� #�Gs* 2 ���   �[� w�0� )�G+���� �  $�	+' ��0�* 
   �B � ('u&�	s* \
 Q$ H� A&'Q
   HAB 

b�� ���    �� '� (�M ��-B�* '� '��' � ' �   GM' �( N��u9 <
      �A[� w�0� � �&('( �'�[ ���   ��A0�* 

�$
 �:,� �e����o	� 2�� H� � ���'��' 
�	v 
�'Q%+�E+ H&�	�&'(��[ � 
* 
 (��∗.  
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