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Investigation on the residue levels of four insecticides on greenhouse cucumber in Esfahan Province 
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Abstract 
Due to various economical and health drawbacks of high pesticide residue levels, monitoring them on food stuff is very important. In 

the greenhouses of Isfahan province various pesticides are being used of which highest consumption and toxicity is of the insecticides, 

therefore presence of high residue levels on their products is not far from expectation. To trace the residue levels of four insecticides 

(Dichlorovus, Deltamethrin, Imidacloprid and Pymetrozine) on cucumber, samples were collected every thirty days from the greenhouses of 

four cities, Falavarjan (4 greenhouses), Esfahan (4 greenhouses), Dehaghan (2 greenhouses) and Shahreza (2 greenhouses) during the 

cultivation season. A total of 192 samples (combination of greenhouse, Insecticide, City) were collected and analyzed. Samples collected 

from Isfahan city showed levels of Dichlorovus, Deltamethrin, Imidacloprid and Pymetrozine to be 70, 55, 12 and four times the Maximum 

Residue Levels (MRLs) respectively. Similarly high levels of Dichlorovus and Imidacloprid were detected on the samples of other cities. 

Percentages of highly contaminated samples with all four insecticides in different cities were 34, 39, 34 and 46 for Isfahan, Falavarjan, 

Shahreza and Dehaghan cities respectively. Therefore it is clear that all the cities have about 35-45 percent of their cucumber samples under 

investigation having insecticide residue levels higher than the MRLs. Overall the results show that in Isfahan, Falavarjan, Shahreza and 

Dehaghan about 33, 33, 35 and 41 percent of the samples analyzed have higher levels of one or more insecticides checked higher than the 

MRLs respectively. Therefore consumption of this produce could be a threat to the health of the consumers. 

Keywords: Cucumber, Greenhouse, Dichlorovus, Deltamethrin, Imidacloprid, Pymetrozine, Pesticide residue, Isfahan province.  

                                                 
���� Corresponding author: m_morowati@yahoo.com 



 % �$%���*�+ ���-� :���� ��� 	
�� ��
���
� ����� ��	�� ��
��� 	
�� 	� �� �
� !� �
"�� #� ��

��4�  

� #�(+�(  G�H0 -���%�� #& ��    ��
	
V� ��V�<�& �

     ��V9& �< �Vi(�: � N�V� �j�VH!0 '(+
0 #�(+�( ��S90 -�

    �QV)
� -VU �V� �<�a� �KL �� (� �
J< �����)& '�� Q594

  %V/( �<�V& ����� %.�: k
!0 � �(CN �j�H!0 .  '��V�

 ���� P�Q9&df  �"c�   �VH!0 �V4�<   ?
V� :( �:���V)& �j

0 B�� :( �<�3Q/( �� -& a�F �< ��J��     P�VQ9& lV�Q$0 ��V�

0 ����  '(�"eY   �V"fY      <(< #��V& (� ���V.L ?V�( �V4�<

)Aldhous, 2000 .(B�� ?
� �<     :( �<�3QV/( ���V�� P�VQ9& ���

%�� #& �� B�� m� ���4 -� -U ��H!J(�  ba�O �< -U �

-0�J��  ����  
3�" %����0 ���<�(< 4�L %
	�( .  :( #
V�

dY %�� :( �4�< #& ���     ��� hQV.
/�&( �< �<�3QV/( <��V0

	J �(�O '���
� 95� G�� - K90      lV�Q$0 n�V7 -V� � <�V
�

 V0 %.�: k
!0 <�(�  <�V� .   ](�VJ( G�VH0 %V��  #V&  �V� �

  V�0 ga�L�J �
a�" �� �����)& -� %6.J '(��( �< �:���)&

 %/( �Q)
� -��)0)Anonymous, 1995b .( 	/� �����0� o67

P�/ 7  �����fd  �"��cY   ?
V� -Jj�/�d   �V"fY    ?V" �(+V�

%��  ���<�� G�H0 ��)& �< #R)Anonymous, 1995a (  -V&

 '(��J:�0 '�Q/( '(+
0 ?�( :(�d    (� ��V)& ��VH0 W& �4�<

 %/( �<(< p�HQL( <�L -�)Anonymous, 1995c .((�0 ?
 '(+

i(�: P�/ �< �f��d  <��F �<�f  �<�V� ?" �(+� )Heidari, 

2010( -R  P�/ �<���Y  �
a�" '(+
0 � q�K/ #�(+�( hN�
�i

�: -� �(� 0 ?�( �:���)& �j�H!0� �Y     #��V& ?V" �(+V�

��)F �4�< � -Q��� #&   �VQ	& -� ��H0 r�	/ b
&�" �< ��

 :(eY l�i (�J� b
&�" ��	i � ��
/� �4�< #&  :( #
� �� ��

fY 0 W
*)" �4�< ��<� %/�
/ '� W
a< -R    sV3F '�0:�/

  lV�i :( �QV)
� �<�3Q/(�� X960 ��"�6J  #V&     #�(+V�( Z(�V� �V�

 %/( �:���)& �j�H!0 �
a�" '�0�J(�)Plant Protection 

Organization, 2013(. %�� #& ��     �V9J�0 ��
	
V� r�	V/ ��

0 W	i -6a �< �
)	� m�      -V� %Va�F ?��VQ�� �< (�V�: ��99&

%O�0 ���4�  W*)0���	
� � ����  V0 #��& (� ��   ��V9�<

/� �<�3Q/( �0(
    �\*V)0 <�VM�( b6V/ ��J� :( k�N � �M��J �8

%/( ���<�� ��� .0 �\*)0 ?�( -�	� :(   '�V
t7 -� '(�"

    k
V!0 �<�Va� ��:�V.��
� �-��J�^ ���� ���u ��� a�� ����

 -� ���� %0�� 0 �%.�:%�� #& ��  � �V
30 �(�)F �<���J �


N �(<���0%
0�	.0 �G�� � ��<�	J ����( ?0+0 � <�F �.  

%
0�	.0  :( ��J ���%�� #& ��  �� ��\i  �(�V� ����"

 Q0\/      ��VMJ�L��& � �:���V)& #V$� �< WN�V� W9V/�D

%�� �
a�" #& ���  ���F �(CN <(�0 G�H0 �^( �< ���
	
�

0 ��� +
J ��J� ��J�	
O�� ��< .   '�V�: ���V��< V 
O< ��0�   � �V�

 ��3�"%
0�	.0 :( ��J    �%V.
J %/< �< �t� ��0 :(�<

      �(�(< �(CVN <(�V0 G�VH0 �V^( �< r<�V0 :( �<��: <(�5" �0(

%�� ��J�	
O�� #& ��    �9QV.� %
0�	V.0 v�V50 �< .   �VSJ -V�

0  �/�  �<�V�: �V4�<    V� �(CVN <(�V0 :( -   ](�VJ( p�VHL

��
0 � ��M�+6/  ��J�	
O�� -� ���%��  #V&  �V�    �9V��� �<�Va�

)Hodgson and Levi, 1997; Ragsdale and Kuhr, 1987 .( :( wD

%�� ��J�	
O�� <��� ��6^( #&  �V�    �(CVN <(�V0 �<  � ��V
�

0(<�KL ���:�( �� 0 r�MJ( ( <�� g$)0 �" <�
�� �(� 0 ?

   V0(< � �(CVN <(�V0 '���99& G�H0 Q0\/ �(�� ��J�	
O�� 

W*VV)0 -VVJ �VV� %VV/( :�VV/ x)WHO, 2004(.  �VVKL ?��QVV)
�

��% #& ��  '�.J( �(��)   G�VH0 -VU � �:���)& W9/�D -U

��� ��,	/ �j�H!0 '���99& (  ��V)F -V� y���0  #V&   �V�

   %V�� ?V�( �Vz&( �^( -K J -& (��: �%/(  #V&  �V�   hQV.
/ ���

  '�V.J( � '(�(�J�Q.D 6Hi hQ.
/ �� -& %/( �(�)F 6Hi

<�(< �<�VV�: %��6VV� .  :( ���
VV.� -VV& %VV/( a�VVF �< ?VV�(

{��O #& � �� l�i #& �� ���9���� ��� |�4�HQL(�  ��
	
�

0}{��O �< -& �J�^ l�i � ��     V0 ���V4 :�V� ��V�  �VJ�
�. 

%�� )$� '��: '(+
0 /��� �(�� gL�� ?��9U #&  �V�   �

     ��V� -V~(�( �V�J� %V
	�( V/���   �VJ()Talebi Jahromi, 2006 (  

:( �VV9"��6i -VV& : ��9VV)&:�<dY  �VV4�<)LD50( �VV^( �KVV/ �  

 <��VV)0�J2)NOEL( :�VVM0 �VVF � G�VVH0   -VVJ(:���)ADI( �  

                                                 
��  Risk assessment 

�2  No Observable Effect Level 

��  Acceptable Daily Intake 



#	
��� % 5
67    �2
�� #
2 : �89. �	
�: ;)	�<��: ; )=>=  ��

 -J�QVV/� :�VVM0 �VVF�)TLV(0 �z&(�VVF �VV
��VVJ�	
O�� :�VVM0 '(+ 
�)MRL (��$QJ( gL�VV� � VV
  ��VV�0 �(�VV� %  '(�(<�)VSR .(

 gL��MRL    P�VH!0 %V�(<�� r��9� -& %/( �<�(�J�Q/(

   %V�� ��VJ�	
O�� '(+V
0 �SJ :(  #V&  �V�    <�V� %V��i� QV.���.  

MRL ( ���6i l��5" ���9� %/ :( ��J�	
O�� �z&(�F%��  #VR 

  V0 :�VM0 P�H!0 �< '� <��� -&  �V��� .   �< ��VJ�	
O�� ?V�(

       �:���V)& -V9
�� ��V
�	i _�V/(�� '� G�VH0 -V& K�(��

)GAP (0 ?

5" ���� ��� r�MJ(  <��)WHO, 1997 .( :( #
�

�Y %�� ��J�	
O�� �4�< #&  �V�     �'�V&<�& ����V� � '�V.J( �<

 �VV� �< ��VV� �(�7�VV$0 <�(< )Windhom, 2002 .( ?
VV9�	�

 |�6�� "�Y %�� �4�< #& ��   '�7�V/ <�M�( �i�� %/( ?*	0

�J�� .%�� ��J�	
O�� P�Q9& #& ��      WV�j< -V� �(CVN <(�V0 �<

<�(< ����[ �<�HQO( � Q�(��� ����0�
D .   WV
a< ?
V	� -�

-0�J�� %�� ��J�	
O�� <��� #��D ��� #& ��  �< �(CN <(�0 �<

'�9
	7( ��Q/(� %�� ��J�	
O�� :�M0 �z&(�F :(  #V&  �V�   �VF �

 %�(<�� :�M0%�� #& ��  :( ���
.� �< �r<�0 �(CN h��� �<

� ����)& -0 r�MJ( �	Q.0 ��7  <�
�)Hotchkiss, 1992.(  

   %V�� ��V�� � ��V�<� � /��� p�HL �<  #V&  �V�  �<

 ��V)& l�Q$0 o7�90 �< %.�: k
!0 � l�Q$0 �j�H!0 

   ��V� r�VMJ( "�V 
 !"  %V/( .  V/���Jafari et al. (2004)  �<

��)F ��J�	
O�� <��0   ]�(+V0 �< �<�3Q/( <��0 '�3a�/��J( #R

 ?�( '(+
0 -& <(< '�)J '�Q/�a '�Q/( ��J��tU - K90 �< ��
L

��)F #R  �� �<�  <��F ��,	/ :( wD :��� ppb  %/(. 

   V0 �3V4 -V� �(� 0 ?�( ��0 m� :( wD -&  �V/� .  V/��� �<

& ����<�� -J�L<�� - K90 �< -      ��V�<� �(�V� +V��6" ��VU

%�� #& ��� ��3.��J���(   -VR �� r��50 %��� r�MJ(e   ]�VJ

��)F #R �_�3	��"( �'�
Q9� �'�9�:��<   :( '�
"( � '�
"�0���

 ?
VV���  ]�VVJ��VV)F #VVR  WVVF(�0 r�VV	" �< VV/��� %VV!"

-J�	J ���Q.�( r�	" �< � ��(<�� -J�	J ���   #
V� QS�N ��(<��

     %V/( -QV�(< <�(�J�QV/( �VF :()Yadegarian et al. 2004.(  �<

                                                 
��  Threshold Limit Value 

�2  Maximum Residue Limit 

�@  Vertebrate Selectivity Ratio 

%�� ���� � /���  #V&  �V��    hu�V& -VJ�L<�� �< ��3V.�  <��

 ?��*9" '�Q/����� g$)0   %V�� -V&  #V&  �V��   �'�9�:�V�<

�_�939���D �'�
"��Q
9�   �F :( #
� '�
"�0��� � _����*�<

  <�(< <�VVVV�� -VVVVJ�L<�� ?VVVV�( �< J�VVVV�� <�(�J�QVVVV/(   

)Yadegarian et al. 2003( .   ��VJ�	
O�� V/��� %V��  #V&  �V�� 

    V�J�� -V��� � +6V/ ��
L ]�(+0 �< '�9�:��< � '�3a�/��J(

P�/ 7 �	F(���� � -���
*�& '�Q/(  ����������  <(< '�)J

 -� y���0 ��J�	
O�� '(+
0 ?��Q)
� -&��)F  #VR   �< '�9�:�V�<

    <��VF -V& <�V� +6/ ��
L P�H!0d/�    VF :( �QV)
� �V�(�� �

%/( �<�� J��� <�(�J�Q/( . '�9�:��< ��J�	
O�� �(� 0 ?
9�	�

�� -��� �< '�3a�/��J( �J   o7�V90 VL�� �< +6/ ��
L � �

 ��<�� <����� :�M0 �F :( �"j�� '�Q/()Salahi Ardakani et al. 

2004 .(  

 ��J�	
O��� %�� ]�J ���� :( #&    -V��� �< lV�Q$0 ���

   -V�+M" B�� -V� ��
L � �J��   V/��� V5	�  %V/( ��V�   

) (Imani et al. 2006. ?�(  ��J�	
O�� ��
L �< -& <(< '�)J o
 !"

%�� #&  �V��    ?a(:�V� �_�V��
D��& �'�9�:�V�<   �_���V�*�< �

?� � ?��Q0�D �W������&     :( wVD bV
"�" -V� ?��"�VD��D � ��� �

�� �� �c �d  �e  �J�� -��� �< � �J�
/� :�M0 �F -� :��

 ��J�	
O��%�� #& ���      -V� ?a(:�V� � �_�V��
D��& �'�9�:�V�<

 :( wD b
"�"� ��Y  ��� �9Q��� #��& :�M0 �F -� :��.  

-J�$�� �<  +6V/ ����  V4 �
3 �:(   -VJ�$�� -V�	�  �V�� 

LVV
 ���%VV�� #VV& �VV��  VV0 G�VVH0 VV3�Q$0   -VV& �J�VV�

G�H0�D �"�I�J�KL � ? �"�'� ? ��)F �� #& �9Q.� �� .( V� ?

��)F #& �� � 7 ��5�< -�   V0 G�VH0 �V�� WH   � �J�V�

N ��J�	
O�� <��� P�	QF( ?�(���9�
 '� :�VM0 �    P�VH!0 �< �V�

%.
J ��SQJ( :( ��< .O�� <���
N ��J�	
 :�M0 �%�� #&  �V�  �<

   -VJ�$�� �j�VH!0 ](�VJ( (�  L p�VH$� V
  ���VVH� -VR ��

�:�" ��L� 0 G�H0 	�( <��
� %��� (� <�(< . :( wD ����

 ?�( ��J�	
O�� '(+
0 :(� %V�  #V&  �V�   '� �VKL '(+V
0 �   �< �V�

 �� J�V�� ���<�(�J�Q/( �� -.�� 0� QV.    bV/�90 ��V���*�(�

 ��J�KL ��J�	
O�� #��& %��%�� #& �� <<�� -~(�(.  



 % �$%���*�+ ���-� :���� ��� 	
�� ��
���
� ����� ��	�� ��
��� 	
�� 	� �� �
� !� �
"�� #� ��

?%	 �	���  

 @
�"��*67 �� 
2#   A�	�� *A($� :   V/��� ?V�( �<

0h�  ?��"%�� #& ���    -VJ�$�� �< �<�3QV/( <��V0  ��V�   ��V
L

 '��34( '�Q/(�� ��$QJ(< V��.     VL�� �< � <�(�V0 VL�� �<

-J�$��  ]�J �SJ �( "��\QL( '�Q/( ���%�� #& ��   ��V5�< ��

'� G�H0 �(� 0 � 0 ���< ��    %����V0 ��V0� �� |��5� -& <��

	J o6K90 '�Q/( ��"�6J s3F ���� .���"�" ?
 L�� �< -R b

-J�$��  :( �
N ���%�� #& ���  ��RC0%��  #V&  �V��   ��V��<

k/�" +
J -J�$�� %/( ��� �<�3Q/( '(�(< .  <�(�V0 ?�( -�	� :(

0  -� '(�"%�� #& ��� P(��� �'\
,/�0 �B�60�  V"  � _( ...

<�& ����( .  V/��� '�*0( a�0 �(��6Qi( %�<��!0 -� -��" ��

 -	�%�� #& ��� ��H0  � '�QV/( �<     �V� �V0( �%V�(�J <�V�

0 '���99& G�H0 %0\/ �SJ :( |j�4( -*9�( _�/( �KL '(+


��)F #& �� �/ :(� ](�J( � %V��  #V&  �V�    �%V/( �QV)
�  ��V�U

��)F #&  0 �V� V
     P�V/ �< ��V� �VR� G�VH0 '(+�f   W0�V�

 _���V�*�< )�� ?VV"(?��Q0�VVQa< � )�/Y ?VV"(�VV�(�D��&(�
	�( � 

)�/Y ?" (D � �:��Q0 ?)d/Y ?"(    ��VJ�	
O�� ��V�<� %��a( �<

�9Q��� �(�O.  

�AA���� 5
AA���B #	���AA� :�(�VV� VVD��# L �<�VVa�VV
 ��

-J�$�� � -� �(O�
 ��J�	%��  #V&  �V�    � WV!0 �-V K90 ��V$QJ( �

-J�$�� <(�5"  W& ��9��	J W	i �< -& ���� ��!J -� Q.��� ��

���� �SJ <��0 P�H!0 � - K90 .  �V� ��� r�MJ( �(�&(C0 ��
D

    �V� � '�QV/( �:���V)& <��� '�0:�/ J�6N�� r�Q!0 %����0

%��a�( _�/( ���  -VJ�	J   -VJ�$�� :( ��(<�V�   ��V�e   '�QV/���

 '����\�) �<e -J�$��( '��34( �) �<e -J�$��( '�O��< �) �<

� -J�$�� ( �[��� �) �<�  -VJ�$�� (  %V��� r�VMJ( )  P�(�V�

  ���	V�e��( .    ��V`	� �V� '�QV/��� �V� �<�   J�V6N�� �VF(� 

�0���<��� % :���)R�  -VJ�$�� �'�Q/��� '�    �V!J -V� �V�� 

�	J -R �J�� ��$QJ(��9��� �SJ <��0 - K90 ��9 .-J�	J   ��(<�V�

 ��� WH� 7 -J�$�� �� �< P�H!0 :()e  %�(<�� ���< ��0

P�VVH!0 ( � " WVV4(�� �VV��|�VV6 �Y  %VV��� ���VV4 �:�� .

%�� #& ���         '(+V
0 ��V960 �V� ��V�<� %V�� ��V� ��V$QJ(

 G�H0%�� #& �� -J�$�� �<    � ��V�J� �VKL '(+
0 �'�Q/( ���

��J� ��J�	
O�� %
	�(    W0�V� P�VH!0 �<e   ��V)F ]�VJ   #V&

�Q0�Qa< �_����*�<�D � ��(�D��&(�
	�( �? :��Q0� ?�J<��.  �<

�	i
-J�	J �� �(<���   -VJ�	J :( H$)0 �(� 0)   mV� <��VF

?" (-H$)0 �(�(< -& 0 '�.*� ��� �!� m� �9����  �SJ �<

-Q���  ��)-J�$�� W& (  <��VF �& -J�	J �< ��   :( r���V�
&

� ��$QJ( '�<� V��.       mV� |(<��VF ���V)��0:� -VJ�	J w,V/

     -VVJ�	J :( ��(�VV 0 � �VV� (�VV� VV�& -VVJ�	J :( r���VV�
&

�� ��(���J #��0:� �(�*" �(�� ���)��0:� .0 �:(�J(
��  �V� 

R�"
6  �V/ :(���+�    %V/( �<�V� lV�Q$0 . -VJ�	J    :( wVD �V�

-Q.� � ��(C��&        �< -V*J� '��V� � ��V� +V��� �'�V� ��V9�

�J�
� �(�O ��J v�50  !" ���)��0:� -�
O�� �� 
 r�	/ ��J�	

  ��VV)& *VV�+,��
� ��VV 
 !" -VV./�0) !" #VV$�
 ��VV 

%�� #& �� (�J�� W Q90. -J�$�� ��H$)0 ���  ��� ��$QJ(

�(<�� -J�	J %�����" ��   �KV/ � ��V� %��R hO� �%��R =

:�%)R � 7  WH���   ���	V� P��V� �< ��  <�� �VR� V��. 

�	i
%�(< �� :-J�$�� �< ��� L
��R ��7 -� '�Q/( �   W0�V�

�< <�R )|�"�	i (�Q�( �<�   � �I�VL '�0:� o67 � ��� WH�

J
��D P��!0 + (��� 7 ��<�6	R 8�� WH�(�� �
��� )  -QV.�

�0< � I�L ]�J -�� !0
k(��" �� -)  �V0< -V� -Q.��  V!0
 � k

� #��D
��( _�� �)0 -� -Q.�
� #��D '(+
�� (0 ����.  

(���9���	i ?
%�(< �� -J�$�� �< ��� L
� " '�Q/( ��� |�V6 

6�
0 -        ��V	i G\QVL( �< �Vi�� -VJ�$�� �:�V/ -VQ6a( �����

0 ( -R <<������3" ?  �� %V/( ?`	0 ��� 0 V
O�� '(+
  ��VJ�	

N
��H0 r�	/ :�M0 � "�^���� �(C� �
 :  

�� -J�$�� �<  ��V�  ��VU �� V
���   ��VO�N ]�VJ :(  �< �

-J�$�� ��� +��� ��KO ]�J :( (� (���9� �%/(�0 ?
 %��7� '(+

6.J -J�$�� �< ��� ��U �
+�� :( �Q)� %/(.  

2�  -VJ�$�� �< _��  ��V�  +V��� �
  -VJ�$�� :( �QV)  ��V� 

��U (���9� �%/(�0 ?
��" '(+�-J�$�� �< - ���  +V��� �
  �QV)

��U :( %/(.  

                                                 
��  Lot 



#	
��� % 5
67    �2
�� #
2 : �89. �	
�: ;)	�<��: ; )=>=  ��

 C%8DE /j�0��
��H0 :< �'� ��,	/ ��5�< � %�� #R ��� �0:� %!"�#  
Table 1. Formulation, Dose and Application Rate of the pesticides under experiment 

���B F
��  
General Name 

	
G$ F
�#  
Trade Name 

���	
H  
Application 

6�I� J��; -�	��2 	��"  
Liter/1000 

��
��� �2 	� K�I� 5
+6�  
Application Rate 

Dichlorvos Dedevap EC 50% Aphids, whitefly and Thrips 1.5-2           2-3 times 

Pymetrozine Chess WP 25% Aphids 0.7-1           1 time 

Deltamethrin Decis EC 2.5% Leafminers 2   2 times in Isfahan and  

1 time in other towns 
Imidacloprid Confidor SC 35% Aphids, whitefly 0.7-1   2 times in Isfahan and  

  3 times in other towns 
 

 C%8LE -J�$�� ��i\7( '��34( '�Q/��� b$Q90 ��� )E( '����\� �)(F �[��� �)S( '�O��< � )D(*  
Table 2. Information on the selected greenhouses of Isfahan, Falavarjan, Shahreza and Dehaghan Cities 

�  
Code 

��
��� 	��  
Greenhouse owner 

*:
� M<	
$  
Cultivation Date 

N�	  
Variety 

�J
�  
Structure 

*�� OP�  
Area 

1.E. Olfatnia 22/11/2008 Green magic Metal 3 acre 
2.E. Shojaeinia 6/12/2008 Danitol Metal 5 acre 
3.E. Bahrami 6/12/2008 Storm Metal 5 acre 
4.E. Arabzadeh 6/3/2008 Danitol & Green magic Metal 5 acre 
1.F. Dianat 27/1/2009 Royal & Evergreen Metal 5 acre 
2.F. Rahnama 6/11/2008 Royal Wooden 2 acre 
3.F. Rahnama 6/12/2008-6/1/2009 Royal Metal 3.5 acre 
4.F. Dehkhoda 23/1/2009 Khasib Wooden 3 acre 
1.F. Dianat 27/12/2008 Royal & Evergreen Metal 5 acre 
1.S. Rohani 22/11/2008 Danitol Metal 5 acre 
2.S. Nazemzadeh 22/12/2008 4685 & Danitol Metal 2.2 acre 
1.D. Karimi 22/12/2008 Janet Metal 2 acre 
2.D. Ahamdian 22/10/2008-22/1/2009 Storm & Janet Metal 5 acre 

 *-J�$�� �SJ ���u( _�/(�� ��i\7( %/( ��� -~(�( '(�(<. 
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Table 3. Name, Retention time and Equipments used for the detection of the pesticides under experiment 
�/"67  

Pesticides 

���	��J
� �
�J  
Retention Time 

�6����$
�%�H �
R"��  
Chromatography Equip. 

Dichlorvos  26.73  GC/NPD 

Deltamethrin  13.67  GC/ECD 

Pymetrozine  3.98  HPLC 

Imidacloprid  2.81  HPLC 
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Shimadzu, Japan Model: GC-2010. 
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Shimadzu, Japan Model: GC-2010. 
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Fig. 1. The peak of Standard Dichlorvos 
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Fig. 2. The Peak of Dichlorvos in one of the samples 
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Fig. 3. The peak of Standard Deltamethrin 
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Fig. 4. The peak of Deltamethrin in one of the samples 
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Fig. 5. The peak of Standard Imidacloprid  
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Fig. 6. The peak of Imidacloprid in one of the samples 
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HPLC Shimadzu, Japan Model: CTO-10Acvp. 
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Fig. 7. The peak of Standard Pymetrozine  
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Fig. 8. The peak of Pymetrozine in one of the samples 
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Table 4. Pesticides residue levels on cucumber samples from selected greenhouses in Esfahan City 

��
��� �  
Greenhouse Code 

����� *���  #	����  
Sampling time 

 M<	
$ �����  #	����  
Sampling Date 

�H ���� ��
���
� �<�
4� ����� 	� �: ��
<�	 #
2 
2*)�U ^'��� �U F�(  
Pesticide Residue Levels* (ppm) 

Dichlorvos Deltamethrin Imidacloprid Pymetrozine 

MRL=0.05 MRL=0.2 MRL=1 MRL=0.5 

1.E. 1 11/3/2009 ND 8.9 6.5 ND 

1.E. 2 11/4/2009 ND 11 8.7 ND 

1.E. 3 24/5/2009 0.6 ND 0.01 0.12 
1.E. 4 14/6/2009 3.5 ND 1.44 0.01 
2.E. 1 11/3/2009 ND 3.7 11.9 1.69 
2.E. 2 11/4/2009 ND 0.03 9.9 ND 
2.E. 3 24/5/2009 0.12 ND 0.01 ND 
2.E. 4 24/6/2009 0.2 ND 0.01 0.17 
3.E. 1 10/3/2010 0.04 7.9 8.3 ND 
3.E. 2 11/4/2009 0.24 ND ND ND 
3.E. 3 24/5/2009 2.5 ND 0.09 0.26 
3.E. 4 14/6/2009 0.65 ND 0.04 0.14 
4.E. 1 11/3/2009 0.06 ND 4.7 ND 
4.E. 2 11/4/2009 0.6 7.6 ND ND 
4.E. 3 24/5/2009 ND ND ND 0.3 
4.E. 4 14/6/2009 ND ND ND 0.12 

*  :�M0 �F :( �Q)
� ��<� 0)-J�	J %��J ���< #R %�� �� �(�� ��(<�� (�0 ��.!0 :�M0 �
N ��J�	
O� <��.  

.ND= Not Detectable %/( �<�6J ���<� W��O � �<�� ��J( P�H!0 �< #R %�� ��J�	
O�� 95��.  
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Table 5- Pesticides residue levels on cucumber samples collected from selected greenhouses in Falavarjan City 

��
��� �  
Greenhouse Code 

����� *���  #	����  
Sampling time 

 M<	
$ �����  #	����  
Sampling Date 

�H ���� ��
���
� �<�
4� ����� 	� �: ��
<�	 #
2 
2*)�U ^'��� �U F�(  
Pesticide Residue Levels* (ppm) 

Dichlorvos Deltamethrin Imidacloprid Pymetrozine 

MRL=0.05 MRL=0.2 MRL=1 MRL=0.5 

1.F. 1 12/3/2009 0.07 ND 6.5 ND 

1.F. 2 12/4/2009 1.4 ND 8.7 1.7 
1.F. 3 25/5/2009 4.6 ND 1.12 0.33 
1.F. 4 15/6/2009 1 ND 0.95 0.24 
2.F. 1 12/3/2009 0.09 ND 11.9 ND 

2.F. 2 12/4/2009 0.03 ND 9.9 1.16 
2.F. 3 25/5/2009 3.5 ND ND 0.12 
2.F. 4 15/6/2009 0.7 ND 0.09 ND 

3.F. 1 12/3/2009 0.02 ND 8.3 ND 
3.F. 2 12/4/2009 0.05 ND ND 0.23 
3.F. 3 25/5/2009 0.67 ND 4.21 0.01 
3.F. 4 15/6/2009 0.14 ND ND 0.74 
4.F. 1 12/3/2009 0.67 ND 4.7 ND 
4.F. 2 12/4/2009 0.1 ND ND ND 
4.F. 3 25/5/2009 0.08 ND ND 0.74 
4.F. 4 15/6/2009 0.7 ND 0.31 ND 

*  :�M0 �F :( �Q)
� ��<� 0)-J�	J %��J ���< h/ �� �(�� ��(<�� (0 ��.!0 :�M0 �
N ��J�	
O�� <��.  

ND= Not Detectable� / ��J�	
O�� 95�%/( �<�6J ���<� W��O ���Q/< k/�" -& ���K� ��<�� ��J( P�H!0 �< h.  
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Table 6. Pesticides residue levels on cucumber samples from selected greenhouses in Shahreza City 

��
��� �  
Greenhouse Code 

����� *���  #	����  
Sampling time 

 M<	
$ �����  #	����  
Sampling Date 

�H ���� ��
���
� �<�
4� ����� 	� �: ��
<�	 #
2 
2*)�U ^'��� �U F�(  
Pesticide Residue Levels* (ppm) 

Dichlorvos Deltamethrin Imidacloprid Pymetrozine 

MRL=0.05 MRL=0.2 MRL=1 MRL=0.5 

1.S. 1 16/3/2009 0.07 ND 8.5 ND 

1.S. 2 14/4/2009 0.13 ND 11.2 ND 
1.S. 3 23/5/2009 0.08 ND 2.77 0.008 
1.S. 4 16/6/2009 1 ND ND 0.23 
2.S. 5 16/3/2009 0.12 ND ND 0.02 
2.S. 6 14/4/2009 0.07 ND ND ND 
2.S. 7 23/5/2009 0.57 ND ND 0.16 
2.S. 8 16/6/2009 1 ND 0.01 0.01 

*  :�M0 �F :( �Q)
� ��<� 0)�< #R %�� �� �(�� -J�	J %��J �� ��(<�� (�
N ��J�	
O�� 0 ��.!0 :�M0 <��. 

ND= Not Detectable��%/( �<�6J ���<� W��O � �<�� ��J( P�H!0 �< #R %�� ��J�	
O�� X95.  
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Table 7. Pesticides residue levels on cucumber samples collected from selected greenhouses in Dehaghan City 

��
��� �  
Greenhouse Code 

����� *���  #	����  
Sampling time 

 M<	
$ �����  	����#  
Sampling Date 

�H ���� ��
���
� �<�
4� ����� 	� �: ��
<�	 #
2 
2*)�U ^'��� �U F�(  
Pesticide Residue Levels* (ppm) 

Dichlorvos Deltamethrin Imidacloprid Pymetrozine 

MRL=0.05 MRL=0.2 MRL=1 MRL=0.5 

1.D. 1 18/3/2009 0.26 ND 4.1 0.5 
1.D. 2 13/4/2009 0.64 ND 4.3 0.56 
1.D. 3 27/5/2009 1.16 ND 1.25 0.09 
1.D. 4 18/6/2009 0.65 ND 1.68 0.15 
2.D. 5 18/3/2009 0.72 ND ND ND 

2.D. 6 13/4/2009 0.1 ND 3.4 0.95 
2.D. 7 27/5/2009 ND ND ND 0.01 
2.D. 8 18/6/2009 0.5 ND 1.31 0.01 

*  :�M0 �F :( �Q)
� ��<� 0) �(��-J�	J %��J ���< #R %�� �� ��(<�� (0 ��.!0 :�M0 �
N ��J�	
O�� <��.  

ND= Not Detectable ��%/( �<�6J ���<� W��O ���Q/< k/�" -& ���K� ��<�� ��J( P�H!0 �< #R %�� ��J�	
O�� X95.  
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