
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��! /�	�� "#$% 

��� 

&� '�� ()*+, -� .	/ 0�	� � �12 �3	� -�45, ��-6��	6� � 7)�!-,2 
	8 

-�9 �!��-� 7:;�"	�� <= 7�:;�>? @"�AB�� 	C-��� @D
3*) �)	��	�� �!��-� �#

�E�AB 

�E
)F2 G!��! �	�� �3 &� 0�2 @�12 
	8 &� '�� (��H �! � 	8 �	�H -�!-� �3 �3-6:9 �3	I6�! J�13 (� 	8 �3�K12 �3 
-�L�K�B &KM� 

(6 !3 N2 � .	/ E�! .7)! �3���-� &� '�� ()*+, P-� &)!*�! �3 �12 3!�� �)	�!�, �8	L�)	��2 .	/ �3 �3 ��-6��	6� � 7)�!-,2 
	8
 0�	� 	� E ���-� @Q�	I6� 
	8 .(���� 0�	� 
!�!3 .	/ �3 �;R� <�! �! 	8 &� '�� (� � 
��2 ��H �6��� S� � �
  ��1 
	8 
	K8

 0T�? 	� ��-6��	6� � 7)�!-,2UV���� E�E  �3�12 �-9���� �3 �-9 ..	/ 	83�� -�45, -)� �3�12 
(K� 0K��W�� ���� � 0��W�� @��!3
 �!EM�U/V�DEX�3 )����/���� (E8	  -�!-� �3)�12 �3	� &)!*�! ��E� (EK
6�-9 �!-K[ .���3 �3 \WK� ��	K�� 
	K8DV@]V�^V��� 

�[	� �E�	� &� '�� (���� �! 	8 (���� (� � _!-`6�! .	/ 
	8HPLC��!E�! E 
-�9.
� � ��3	a, b>�	� c-� d1	[ �3 &8�ef 7)! (	� J)��6�	� Q��X#E)3-9 �	+�! @�!-A, .7�L�	���[	� �E�	� �! \Kf .	/ �3 7)�!-,2 

0 g9DV@]V�^Vd�,-, (� ��� V/h#@$/ii� @]/iD3�� 7�6:`� 0T�? EX�3 .7)�!-K,2 (K� 0�K:� -6��� �	�:� 0�-� 	� ��-6��	6�
 E  ()*+, .0T�? 7�L�	���[	� �E�	� 0 g9 �! \f ��-6��	6�DV@]V�^Vd�,-, (� ��� $/U@V/D� @D/"3�K� EX�3 .�3 7K)! (K)*+,

 �3�*�! 	� &� '��U/V�D(��9 (� @�12 �3	� G�� (� -8 �! EX�3 ! E8	  (� 0�:� �!3 �
�� 
!0�	) &)!*� .7)!-�	
� G!�K�! -�45K, �	K�� 
-)3	M� �3 �12 �3	� Q�	I6�U/V�DE�� �E)3 �,�	I, EX�3 .&� '�� ()*+, 0�-� -� �a`�� -�45, .	/ 0�	� 80 !3 	.�3 -8 ()*+,

-,E
� d,!-� (� �
  ���1 0�	� �3 &� '��3�� �6��� ��� 0�	� �3 ()*+, 0�-� �! .

�j!� 
	8 
E��� :'��.	/ 0�	� @�12 �3	� @()*+, @��-6��	6� @7)�!-,2 @&� 

�.���� 	
�����
 ���
 ������� ����� �����
� �	
��� ��� ���  	
���! "�#���� $�%����
 "�&���� $
'.)*��% ���
�$�%����
 "�&�������  	
���! "�#���� $

�.+�����
"�#���� $�%����
 "�&���� $	 �� ,�-* ���� 	
���! ���  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��! /�	�� "#$% 

��' 

(�EM� 

.�
 %��/01 ���2� �� 34%���5 �
65 %� 	4�78 	7�� %�4% ��78

65 	9��77:5 �-;77<  �77� 	��774�� �77&4� 5 �� ��7745 )77:�4� ��778

 =
 )!5 �-�
� �� 	�� %�4% � �8 �	��7�> 	7���#� ?4 @��A

� 5�� .=
 )!5 )����
 � �4B�� �C:�D  �7� E78 $����� �8

 )7<4% F�7G  )7�H�
 IHJ ��K�  �%�7
 �7���� ���7� E78 �

)�:�C! )
� ����L $�%����
 ��8 .=7
 )!5 	4���
 �� �78

 � F4��7� �7� �� �78 $)<4% F�G  �� ���5 ���!� � @�!5 .���


*����� 	#�<� 	D�G  M � .* 34� ��4%�3��C� ��8��4��! �� M �

 =
 )!5 )����
 "���
 	 �N� ��� �� �8 ����O9 .	4�8��4��!

����  7!� � 6O7> �74B�� $	4��2�7� M&7� �7��P� $��7� �� Q

$	�<4%65��M7 �* 	��79�9� �7� R�S��� �� $��TS� � 	4��78

 ��� 	D�G )� =4�<
� M�<���V $	:5 3��
 $)��W� $� � ���� 

 $=8�7
pH ��7� )77!�� �(Y�77�� ��77� %� ���74% ��778���P�

	  ��8�)/.(� ��7� .�7-G  �� =7
 )7!5 .�&:�  	28��!

 �� Y5 ���9���  =7T� �7� Y5 .�7Z��� Y�7& � $��� �7#4� ��78

 	7  E8��! �� )<4% F�G  �7�
)�[.(3�7�C� 	-7A� �7�4��! ��

 �� =7
 )7!5 )7K-\ "���
 ��� 6O7> "�7���9�� �� $��7�

 ���P� � �4B�� � ��� � �> @��] )
� M&� .�74B�� ��^ �8

 $�8� _� 	�<4% � 	4��2�� @��A �� )
� 3&2 	:� �74B�� 

�* �� �-\� 	�<4% =7
 )7!5 �4B�� 	-A� E<���&  Y�� �� �78 

	  `�D  ��� �7���)'1.(M7 �* �7
 Y�9�7��9 	7D�G  ��78

 	7  ���7a ��Nb7� �74% �� ��� 	���&�  )�:�C! � )�C2> �7�8�

	  .���
 B�� �� =
 )!5 	�<4% �4B�� _�� cd�2�J� ���
.

34%�4�� "������ %� 	�
 e-* 34%���5 �7��9 �� �
 )
�8 ��

��� "���<9 e-* .���
 �$�4�7
 $@�] ��8��B�7�
 %�78 ��78

 e-* B�� � 	*��% @d�fG  %� �#4� 	��� � �&��� %�78 ��8

 � 	*��% ��\ @�<�
b� �	 ��
 ���)���g.(���� �8� ��^ ��

 .����  %� 	&4 34%���5 =7
 e-* 34�� �� "�7� h�7f  ��78

 )
� "��� Y��> .����74% ���9�7��  � "��H�
� 	9���<9 �W�� 

����7�� =7
 e7-* 374� $)<4% F�G  �� Y5 "�� %� �� 	4�78

 65 3���
 "��:5 )7
� "��
 ���4� 	�� %�4% ��8)'$���g.(

Y���� �77� (metamitron)  "�����77� %� ��77#4� =77
 e77-* 

34%�774�� .�77��
 ���77� Y5 �����77
 �77L�J .�77J�� �77
 )77
�8

e-* )7
� 	7��B! �� �� Y��4� �� ��a���P^ %�8 ��8 .�� 374� 

=7
 e7-* 34� )����
 ��� 	
��� @�C:�D  �
 )
� 	:�J

 )
� ��!�9 @��A ��� �� .�� 34%���5 �4B�� ��7�
 �� ���

 �@��A �� 	  _� 	4��2�� � 	�<4% �78�)i.(Y5 �72* �72��

 %� ��� ��i[%� =�� �� %�� �)7
� "�7� j��B79 .�
 )k.(

�&:�  %� �4�-
 "��9 hOJ M �� 34%���5 	4��2�� �4B�� �7� .

)
� 	4��2�� B�:����8 ��4��! �-�
� .	7:5 "��  � +� `�D
$

	  )*�
 �� ��4��! 34� 	7<
����8 �7�:�� Y5 ����� �
 ���T�

 34%���5(Hydroxyatrazine) )7
� )���'k.()7�:����  ��78

 $34%��7�5 	7<
����8 M �� 34%���5 	���&�  �4B�� %� MA�J

 )7�:����  ��78– nM7&�:5 �� (N- dealkyl metabolites))1$

�' $����1(.�77&:�  �77Z-J )!�&77� %� 	77��� @�77S�
�� �

���<8 34%���5 .���� E7<�:����  �7�4��! �� 	9��
 �� ��5 "��9

	  	7  34%���5 M �
 Y�� 	��C  �� ���  �
 ��� ���79)�i.(

34� ��	
��� "��  ��Nb� "��4d�V 	:5 ��8))7
�l2
 $	 �� ��


 )
�l2
 	 �� �(mD7
 �
 �� )$�8�7�1/[�'�7A�� (�7�

 )!��B4� ��� �� �� Y���� ��  � 34%���5 �4B��)	�-�7
 +� (

)!�� )��� �)	�� ,�: (�4��9 	
���.

l�� � 3!�� 	8

�� 	&4 $��� �� )!�� 6�7T��� 	�-�7
 +� ��#4� � 	�� ,�: 

�4��9 .�7*�B  �7� R���  )<T� ��� � Y�724�! �7ZD�  �� ��

 ���  ,�� ��� �*�B  �� R	7&4�B� �� )7<�� ��
 �ZD�  �� ��

 ��� ���  .��� �8=
 e-* %� "��H�
� �Z��
 �C:�D  ���  ��8

 ������� �� .���2� �2* %� �8[��'1	���
 %� oV � )����� �� 

 ?:� %� Y�� ?�� ��8'	7-�  �7� "��� ��7S* ��7�  .	7���

 	�<4% � 	4��2�� $	&4B�! @��A�f� ��7� �78 �� .��7> �

	  "�4� ��� ..��>'"��  @��A�f� 	��� "��H�7
� 	:5 ��8

������ �� �� =8�pV 34� �� "��.

*7-7
 e77=87�5 ��74%��73)6-chlorpo- N2- ethly. N4-

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


&� '�� ()*+, -� .	/ 0�	� � �12 �3	� -�45, ��-6��	6� � 7)�!-,2 
	8 

��� 

��EH".�9e)� �/-� .	/ 
	8 (�1	R� 3��� 
	8 

@��A�f� 	�� ,�: ��� 

).�
 	��� ��
�� $Y�24�! ��
(

	�-�
 +� ��� 

)�� ��
 ��
.�
 ��4�� ��
�� $)<(

3� �A�� g0/10�0/1

)-�
 �A�� ��/��1�/kk

+� �A�� [[/���[/1[

pHq�S�� M9 �0/g/�/0

EC q�S�� "��f* )dsm-1([[/'1[/k

	:5 3��
 �A��)C(�1/[/�/[

M
 Yr����� �A��)N([k/[�/[

)S<�C/N �[/gk[//

q�S�� �A�� g[/'g'[/i[

)��W� �A�� .��C  )me([[/�k[[/'0

?�� ��8 )��W� �A�� g[/�/[/'

���
�� )�C2> �8)��� ,�9 �� ���C�(�[i*��[g*i

��EHD.�9e)� �/-� �3	� 
	8 �3	I6�! 3��� �E
)F	f �12 
	8 

@��A�f� 	 �� ��
)���9()
�l2
)���� �:��%()
�l2
 	 �� 

	:5 3��
 �A��)C('0/'g'�/'i�//'0

�M
 Yr����� �A�)N(1[/�'�/�k0/�

)S<�C/N �//�/�'/'�1[/�g

isopropyl- 1,3,5- triazine- 2,4-diamine(Y���� �77�  �)4-

amino- 3- methyl- 6- phenyl- 1, 2, 4- triazine- 5(4H) – 

one (I)(=
 e-* "��9 %� 	 ��2� �� �%�� ��8 ���� .��tJ

E�� %� ����
 Yr����� ��8 %� �7
 =
 e-* �� 34� �� Y���&:�

 34%�4�� "������ "��7�T� ���5 �� 	8� Y���&:� @��a $���<8 �8

)
� .	 "�4� ���5 �� �%�� e�CL )�A�� M�:� 3�28 ����� .

�� pH 3�4�V ��8 %� ��pKa����� ���5 @��7A �7� �� 	�����7
 

Y5 .�7J �7���� ��7tJ E�<�
 �� �7
pH %� ��d�7� ��78 pKa

�����)��� ��8��� 	:�&:�  ):�J .
I7HJ Y� %�7
 ��7
 %� ,�27
 	4��2�7� �������7
� ���2�

 �� ��8� =8�pV 34� �� $Y���� @���S� .�������7
� u�-� �>��

 ����� �� Y���� ��  � 34%���5'///�i///��� �A�� .34%���5

 )
�7� .�7fG  �����Helm u�7-� �7>�� �7� Y�72:5 g[

�77A��@��77A �77��77� �77� ���77V "��)Wettable Powder ( �

)
�7� .�7fG  ����� Y���� �� Bayer u�7-� �7� Y�72:5 0[

�A�� @��A �� ��� "���� �� ���V .���7�� ,�2
 u�-� �>��

 �-�
� �� �Nv  "��  )K-\ �K� %�HPLC )7!�9 ���a =4� %5 ���  

��� Y�<&4 $E
 �<�
 �<^�� ��� "�� w�� �4��Z  �� �
.

$��2�� �8 ���� �����[[�K� �� �� ?�� ��� ,�9 3�!�9

 �GH77A ��� �77� � Y%� $�77��5 ?77�� ��778 )77��W� �77A��

 c�7S4�Z� =7T� �� �7� ol7
 � �7� "��� ��7> B7�2� 	&��
xV 

�4��9 E�<Z� ���<  .e7-* �7� ��� Y��
 "��:5 ���� $=7
1

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��! /�	�� "#$% 

��k 

	-�  e-* .�-G  ���: )K-\ �� Y���� ��  �4 34%���5 ����� =


�[[[	-�  ���: �� ,�9 .����  �� (pesticide grade) �-�7
� �7� 

�7� "��B7!� ��7� =7T� �� %� 	7&4 �� 	#��
 )V 	V .���

 ���77Z  ��77� �77#4� =77T�[$1/[�774 �'%� 	77&4 %� �77A�� 

"��  �� ��T4� "��4d�V 	:5 ��8 .�� .���7�  M7 �
 ��TS� %� �C�

 � � )a� �� ��� =T� �� $y��� �� � ��#4�7&4 �7� M7 �
 ��W

 ��9 R�-T  7� "�7� "��B7!� 	7:5 "��  � =
 e-* �� �4 ���7W

?4 �� )���� ���2��[[���9 =TV ��� 	 �9 .����� 34��

���2� e-* �� ��� ��8 )7K-\ �� Y���� ��  �4 34%���5 =
1[

	-�  ���� "��:5 ��� ,�9�-�
 �� ,�9 .���2� ��72�� ��7� ��8

 ?4 h��z Y��� "�� � �7� "��� ��7> 	&��7
xV h�f  ���

�.��7C  )7��W� �7� M4��7
� �7DZ  65 �-�
� �� ��� )��W

 374� �� =4�7 %5 "��� .�7W ,�72� �� � "���
� 	*��% )�!�z

 �� IHJ )��W� ���Z  .���2� �� � �� �8'g	���
 �>�� ���79

 �#� ������&�4� �� �4��9 ���� .Y������� "��� 34� .�W'[$k[

�i[* 	�� % "��� �8 ������ �� �
 ��� %�� =
 e-	a�� "���  

���2� %� "%���� � �%�
��> $w��T�
� �8 �7� ��7�9 .374� ,�72�

 	!��7f� M7 �
 `�7W �:�a �� =8�pV @��7A �7� M74���
�! 

'*�*�Y���� �7�  � 34%��7�5 =7
 e-* �� ���� ���&� �
 �� 

�� ��>� .��� )!�� �� M �� �8��2��)3�#�7
 � ?S
(q�7� $

	:5 "�� )� � )
�l2
 $	 �� ��
 )
�l2
 	 � (mD7
 �7
 �

)$�8��1/[�'��� 	�%� �A�� (���.

���2� ���G  h��z %� ��� 	fT�  ���Z  � ��7����� �8

 ���� 3:�� �� �� "��� ��> �� .�-�7
� �7� Y���� ��  � 34%���5

 Y��B!�k[	-�  .����  ���:(Pesticide grade) ��7�G  37:�� ��

@�  �� Y5 Y��� Y�&� � ���'� )*�7
 �&�7� ?74 �)Y�7&�

"��8�(�� w��T�
� $y��� �� � �� 	Z!� .R�-T  )
� �� "� 5 

"��2� 32��� 	!�A O\�
 ��k'�74��9 h�7A .h�7A "��7f*

 @�77  �77� "�77��[)*�77
 �77� �77Z�a� k[[[ �77Z�a� �� ��� 

E�J �� � �� r��H4����
1[�7� "���7
� �7��: 	7-�  .%� M7Sa

 "�#�77
� �77� �774�B�HPLC"��77f* -�! %� �778 	#��77
 �77�k1/[

�� c�2�Z�<  ol
 � ���� "��� ��S* �� ��&� HPLC � �74�B� 

� �%�
��> @��-2* "%���� ,���� "��f* �� �8 =
 e-* ���9

�4��9 ."�#�
�HPLC q�� %� "��H�
� ���  Shimadzu LC-4A 

+�7&C  %�! Y��
 ?4 ��Zorbax ODS (C18))cm �1×ID 

mm i/k(��� .%�! .����  ��G�  :65)1':kg$v/v ( �7
 ���

 Y�4�> @�� ���mm.min-�)!�9 ���a "��H�
� ���  .374� ��

 ����%�7� Y� % F4���)Retention time ( 34%��7�51/0� �7Z�a� 

Y���� ��  ����%�� Y� %�/���� �Z�a� ."�� �4�B� "��f* E�J

 E�77<�
 �77�HPLC $�[[��77� �77��:��&�  .%�77
��&�5 "�#�77
�

HPLC%� 7�q�UV-VIS Spectrophotometric Detector – 

SPD- 2AS �}
��77J ��77K�  �77� �77
��  w�77  .�77W � ��77� 

34%���5 ���� �%�
��&�5'k1 Y���� �7�  ���7� � �� ���� ��� 

�� 6�T��� �� ���� .��� y��� �� � Y�28 B�� Y��
 �� �.

"��� o��4��� B�:��5 ��8 )7
� �7� "%��7�� %� "�7 5 )7K-\ ��7�9

	a��  "��� =
 e-* ,�7� �-�
� �� $��� �� Y���� ��  � 34%���5 ��8

 ��B!�MSTATC 	!��7f� M �
 `�W ���S  �� � M4���
�! @��A �� 

3�#���  �<4�Z  �Y� %5 �� �8LSD mD
 �� [1/[�� ,���� .

m;� � n)	6� 

34� ��	
��� e-* �4B�� )*�
�� ���#2�^ @��H� =
�78

"�4� �� .
 ����� 34� �� �7� 34%��7�5 �7� �7<4�Z  �� Y���� ��  �

�� ���77��� ���77<� )*�77
 �774B�� ��77�77��."��� Y�774�V ��

Y�77������)i[%�� ([/0'� 34%��77�5 %� �77A�� '/�%� �77A�� 

3��7<T� )7K-\ �� �<4�Z  �� Y���� �� )mgkg-1 1[��7� �� (

	a�� ��� )M&��.(��� �� 34%���5 �2* �2�� =4� %5 34� ��

 %� �����i[%� ��2
 Y���� ��  �2* �2�� � %�� '[��� %�� .

��=
 )!5 hx��� 	-
 ��W �� �74B�� )*�7
 �K� %� �8

 �7� �
 )<��� ���5 	:�&:�  @��A�f� �� @��H� M�:� �� �4��

�4B�� ���� ��Nb7� �7��5 	�7<4% � 	4��2�� ��4OV .�7� �7>�� �7�

 9 Y���� �4�� Y���� ��  � 34%���5 	:�&:�  @��A�f� �7� )7H

 Y���� ��  Y��� �� 	SDa M�:�)g/i=Kow ( 34%��7�5 �7� )S7<�

)'�/ =Kow(	4��2�7� B�:���7�8 =�
�� )*�
 ���� .�2�J� $

� �� Y���� �� 7���� ����� �� .� �� �
 "p4� ��7�����  ��8 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


&� '�� ()*+, -� .	/ 0�	� � �12 �3	� -�45, ��-6��	6� � 7)�!-,2 
	8 

��1 

JA ".&� '�� 0T�? ��	�� Q!-��o, 	8)�� �	��� p!-;�! -L�	�� 
3��� q�R/ @E
 	�U]=n(

�C:�D $pH %� ��7��� 0B�:���7�8 �� Q4�7<� �7*�� �7
 )7
� 

	  Y���� ��  ���79 .7� 34%��7�5 $��7C�  Q��7�  �� �?74 Y��7�*

e-* )
� "�� 	!�C  ��� �� ��9���  =
 .�7��24� � B:��^

)g(�2* �2��i[���1[j��B79 ��� �� 34%���5 ���� �� %�� 

"��
 ��� .Y���&28 � 	-��
5)'(�%��78 	GD7
 ��7� ?4 �� 

�2* �2�� $"��� Y���
k/��7� Y�728 34�74% �!� �� ���/ 

"��7
 "�8�7�  34%��7�5 ���� �� %�� E�7
 �4�7�� 374� �7
 �7��

 e7-* 374� M&7� �7��P� �� 	�<4% �4B�� ��8��4��! ��#2�^

 �8� 	 Y��� �� =
 .�#4� ��
 %�	
��� ��8 Y�7�� e-�T  

��5 �2* �2�� �� �
 )
� "��� � F4��7� �� "�x* ��� �� 34%�

*���Nb7� B7�� ��7� �� Y5 h�7f  �����V � )K-\ $	
�� M �

 ����)�g.(Y���&28 � �-� )�0(�74B�� =7Z� �7
 ����� Y���

 ��8�7�4��! %� ��7� �� 34%��7�5 	7-
 M&7� �7��P� �� 	�<4%

E�  	4��2�� ���� 	 ��.

34� ��	
��� ���Z  3�� $	a�� "���   � 34%���5 �� Y���� ��

 	�C  @��H� $	�-�
 +� ��� � 	�� ,�: ��� ���� ��>� ��� .

	a�� "���  )�O9 %� oV 34%���5 i[�� =4�7 %5 q��� %� %�� 

�7���� �7� 	�-�7
 +� � 	�� ,�: ���[/gk�[/i��7A�� 

	  3��<T� ���Z  ���� .Y�28 M&� �� �
 ���9'4�	 "� ��7�

 Y� % ��'[�� 	
�<G  @��H� %�� 3&�7: ��� "�4� ��� �� 3

�� ��&�5 ��� �� ��Nb� @��H� Y������� Y� % =4�B!� �� ..�J

Y5 �
	a�� "�7��  )7�O9 %� o7V Y���� �7�  '[q��7� %� %�� 

	�� ,�: ��� �� =4� %5[/0	�-�7
 +� ��7� �� � �7A�� 

i/k)
� "��� 3��<T� ���Z  �A�� .Y�28 M&7� �� �
 ��W�

	  "�4� � % %� �C� ��� Y'[)*�7
 �� ���Nb� ��� )!�� %�� 

���7<� �74B�� )*�
 M�:� �� cd�2�J� �
 ����� Y���� ��  �4B��

)
� Y5 ��4%.

.�2�J� �� ��� )!����N5 "����V =7
 )!5 �4B�� �� �� �78

 ���� ��� �� .6O7> ��� ����� +� �A�� �^ �8 �
 ?4 %�

 =
 )!5 	GD
 �� �8��� ����� �8 .8��! )7<4% � � 34� 	72

 	  =8�
 �� ���5 �8�)'0.(=Z� )
� ���a +� �#4� ��
 %�

 �8� =4�B!� �� B�:����8)0.(�� )7
� 37&2  B�:����8 ��4��!

 �7�
 ��7�V @�7� �%�7� �74 ���7
� )�CL� .)7!5 �� 374� %�

=
 	 B�:����8 ���� ���
� F4��� �� �
 	4�8 )7-* �� ����

 5 6O7> �7
 	��7 % $+� `�D7
 	78� Y�7���V )�7A�� �77��

	  ���7a B�:���7�8 =�7
�� ��Nb7� )G� ���� )
� 3&2  ����

 ����9)'1.(Y���� �7�  B�:����8 =4�B!� �� +� =Z� 34� ��S:�

)
� ��Nb� 	� cd�2�J� .�8 ��4%7	4��-a F4��� �� "��  34� B�:��� 

7)�!-,!

��-6��	6� 
0T�?

(mg/kg) 

�	��
(day) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��! /�	�� "#$% 

��i 

JA D.�[	� 0T�? -� .	/ 0�	� -�45, �! ���	, Q��X (� .	/ �3 7)�!-,2 �E�	��E�	�!�/ �	��)
3��� q�R/ 

7�L�	�� �	��� p!-;�! -9	�� @E
6:8 	8Di=n(

	  =4�B!� ���4)g(34������ �� E8 �
 34%���5 .�&:�  B�:����8 

	7  @�7� 	4��-a E8 � ���
� F4��� �7��4)g()7
� 37&2 

+� ��Nb� )G� ���9 ���a �8 .

J� 	7���&�  )7�:�C! � )�C2> �� ��Nb� �� ��� )!�� cd�72�

 =
 )!5 	���&�  �4B�� �� 	 �H4� 	2�  =Z� �8 ��
 .����7W

 ��� �� 	���&�  )�C2> 	-
 )7��� %� ��7��� )!�� B4� ��8

 )
� )!�� .�� hx��� 34���� �8���  �	
��� E�^ �� B�� 

	  ����).��>�.(��7��� 	7���&�  )�C2> cd�72�J� �74B��

 Q4�
 � ����� �� ��� �� 	:5 ���  �������� .�S�� .Y��7� �����

 ��� 	���&�  )�C2> ��7� �7� )S7<� )7!�� B74� ��8 ��78

 7� )7
� 3&2  )!�� )��� �374� �� ��7��� 	7:5 "��7  �W�7�

��� ���� �8 .Y���&28 � M��� �D��� 34� ��)�[(�7C:�D  	W

�� .���� 5 �4B��g)!�� �� ��� �
 ���!�9 ����� @��H�  ��8

 )7��� �� .���� 5 �4B�� )*�
 e7f� c����7J )7!�� 34�7�

 )
� )!�� 34��B4� �� �4B�� )*�
 .Y���&28 � ��)��(B��

 �7���  �7� )7!�� B74� ��7� �� .���� 5 �4B�� ����
 "�8�� 

	  @��A )!�� )��� ��� %� �� Q4�
 ���9.

	:5 "��  e-�T  ��8��2�� Y��  )79 ��
 � )7
�l2
 $���

 )
�l2
 	 �� (	�C  @��H� �7�� "�74� ���� .)S7<�C/N �� 

Y�28 	7  )7
� "�7� "���� B�� Q���  �#4� �� �
 ���9 �7� Y��7�

 )7!�9 �7K� �� "�7�4d�V 	:5 "��  ��
�� %� ����C  Y���*)��

�/ .()S<� �� �>�� �� 34������C/N Y��7�� �4�7� 	7:5 @�S�
�� 

� �� �77��5 ��Nb77� Y�B77�  =77
 )77!5 .�77&:�  �774B�� �� ��778

Yr����� � ��� ���7
 	7��� =�7V Yr����� � 3��
 QS�  Y���* .�7�

 �4��� +�
� "� 5 )
� �� 	���7H� q�72�  �� =4�7 %5 34� %� 

��� "�4� )
�l2
 	 �� � )
�l2
 $���9 ��
 Y��  .cd�2�J�

 )S<� ����� �� �4�� �� )-*C/N)<��� @�S�
�� 34� .Y�7 �� 

 ��&28 �Y�)�g()S7<� �� 	:5 @�S�
�� �
 ���Z�C C/N $��74% 

��Nb7� ���7� "��B!� ��� �� ��4% ���Z  �� 	�a� $"�� ��� ���� 

 )��� ��8��� 	���&�  �4B�� )*�
 �� 	2
 .�D��� 3�28 ��

 	:���
 � ��:5)�(��78 )S7<� �7� 	7:5 "��7  q�7� �7�^ ��Nb�

 @��H� C/N � 34%���5 	�<4% �4B�� �� �� ��*Yr����� QS�  Y��

 ����� ���a 	
��� ���  .)S7<� �7
 )7�Ca�� 34� ��4b� �� Y��4�

C/N "��  �74B�� @�7� �� c�2-<  ��� �� "�� "��B!� 	:5 ��8

�
  ��1

�6��� S� 0T�?
(mg/kg) 

�	��
(day) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


&� '�� ()*+, -� .	/ 0�	� � �12 �3	� -�45, ��-6��	6� � 7)�!-,2 
	8 

��0 

)S<� Y��  �� 	fT�  ���� $)��O9 �8��� �N�C/N ���  34� 

����&� "�8��  �4B�� )*�
 �.)S<� ��^�8C/N 	7  �7����

���� %� ����C  Y���* "��  ��
 �45 6�<J �� 	:5 ��8 34����7�� 

	2� �4�W 34� %� ��� 	V ���5 	��2���
 	9����V �� Y��� .34� %�

 )S<� ��C/N B74� )7�:�C! 	7��� =�7V ���7� 	S7
��  ��7�C  

)<�� ��� Y������>)�(�� 	7:5 "��7  ��Nb7� 	��74%�� ���7� �

"��4d5 �4B�� =4�B!� )7�C2> ?� ��4� )���� $	:5 ��8 �78 �

�
��  	���&�  "��7
 u��7� 3�!�79 �7K� �� %� �7� Y�7^ ��

 )S<�C/N )
� )�/.(

�8 ��^ =
 e-* �4B�� )*�
 Y��  � �8�7� ��72�� �� �8

1/[�'	�C  @��H� $	:5 "��  �A�� 374� 3&�: �� "�4� ����

 �� ��Nb� @��H�1/[�'	�C  �A�� ��7S� ��� .)7�O9 %� o7V

i[ $�8�� ��8��2�� �� %�� 1/[�'�7���� �� 	:5 "��  �A�� 

g/g0$�/i��'/ii�77��  	a�77� ��77� �� 34%��77�5 %� �77A�� 

)M&�k.(���Z  3�#��� 	a�� "�7��  �� Y���� �7�  =7
 e7-* 

)�O9 %� oV ���'[�78��2�� 374� �� =4� %5 q��� %� %�� 

����� ��1/g$1/k��/k��� �A �� )M&�1.(

	
��� ��8 	 Y��� ��C�  �� 	7:5 "��7  =4�B7!� �7
 ��8�

 �-2> %� � ��� 	���&�  )�:�C! � )�C2> )4�Z� �S
 ���

���9 "��4d5 "���
 �4B�� ��8 	7  ��7� �� 	7:5 ��8 �7
 ��7�

 	 ��� �� "��4d5 ����� �4B�� Y5 ����� ����)0$�/$'�$''$

'��'1.(

"��4d5 ��� �
 	��C:�D  ����� �� $�7�!�9 @��A 	:5 ��8

%� 7� ���5 �)7�:�C! � �7�� ���7� �r�7�� � 3��7
 Q7S�  Y��7�*

 )7
� "�7� "��H�
� Y������>B4� .Y5 .�7J �� �7
 	��7S�
�� �7


 )77
� Yr��77��� E77�� Y�77���2���
)$6%�77�4� �77��� TNT 

)Trinitrotoluene ( Y���� �77�  � 34%��77�5 $(77� �Q77S�  Y��77�*

 	  `�D  ��� 	���&�  )�C2> ���� B�� Yr����� ��7���)�k.(

)S<� �� 	:5 "��  =4�B!� $���;� �4� %�C/N �S
 	�<4�� ��4% 

"��H�
� ����� �� � ��� ��� Y������> B4� ���� Yr����� ��S2


 Y�2���77
 �� ��77>�  Yr��77��� �77���  .���77�  �77�\ Q��77�  %�

"��4d5 ��
 �8��� ���V @���L 	:5 ��8)�i.(34%���5 34������

 ����7� %� �7
 Y���� ��  �34%�74�� 	4��2�7� "� �� � ���7<8 �78

 	7  ��� Yr����� �Z-J ����� ��� Y�2���
 �7� cd�72�J� $��7���

 � ��� Y������>B4� �-�
� �"��H�7
� ���7  Yr��7��� QS�  Y���*

 	  ���a ����9 .��7L�! � �8��� ����� )*�7
 $"�7� �7�H9 ��78

 �74 � 	7:5 ��74�Z� $��7� 	 �7� 	7:5 "��7  %� Yr����� Y���8�

� "�.�72�J� ,�7* �74 .�72�J� �7� ��� �� "�� "��B!� 	:5 ��8

 �78��� ��Nb7� "�7�4d5 @�7S�
�� �� ��7>�  Yr����� %� "��H�
�

 )��O9)�i.(Yr����� � 3��
 �� E8��! Q���  �
 	�� % "p4� ��

 ��� h�f  ��� ��)�.(�74B�� �� 	7:5 "��7  ��Nb7� �� Y�B!�

 Y���77&28 � �l�&77
� $	7���&� )'i(�7�� `�D77
 �77
 �77���� Y

"��  �74�-
 "��79 Y�7� ��7> ��7� �� 	:5 ��8)-Cl ( 	7W ��

 	77  @�77� 34%��77�5 .�77&:�  %� B�:���77�8 =�77
�� ��77�T� .

��: � 3<��
���)'i()7!5 ��7�^ �74B�� �7C:�D  � 	
��� ��

 $���77V�-
 �� $Y�%�77��� =77
MCPA �� .�%�77��&�V��V �k

x  	 �� 	:5 "��  @��H�  �4��Z  ���J ��� ��� ����
 �KJ

 	:5 "��  %� ����
)�0%()7!5 �4B�� ���� �� )�!�z 34�����

=
 )
� "��� ���� �8 .�� �#4� ��� �
 �� �
 ��� 	:�J �� 34�

 )!�4 =8�
 �4B�� 	:5 "��  =4�B!� .�4�7�� 374� �7�>�� �� ���5

 =4�B7!� �7>�  ��� �� 	 �� 	:5 "��  =4�B!� �
 ����
 Y���

 =
 )!5 6O> 	 �8��� .)7K-\ =8�7
 �S
 ����� 6O>

.�&:�  B74� ���7� 	28��! )<4% =8�
 � ��� .�-G  �� �8

 	 Y������> ��� .�7� ��� 	:5 "��  Y�B�  �
 	 �#�8 $M��Z  ��

�0 )7!�4 =4�B!� �4B�� E8 � 6O> E8 ��
� �A�� .=4�B7!�

 "p74� �7� 	�<4% )�:�C! �4��� �� cd�2�J� ):�J 34� �� �4B��

 ��8 ���a 	  FS��  ��� ���)'i.(� �4�7�� 374� �� R�S��� ��

 �
 ��
 �>�� �4�� "�� �
] ��8��<H���� �8�7C:�D  ���7  �

�>�� �
 ��� 	 �� 	:5 "��  	���H�  �4��Z  ����� 	���7H�  ��8

 "��  � +� �8 Y�B�  cd�2�J� � ����� �4B�� %� @�7� �7� ��78

 �Nb� 34����� 6O> ��4��! �� �
 "�� �4B�� �7��5 �� $�7���� �� �

)
� "��� ��4% .Y���7&28 � ���:���V)'[(�74B�� �7C:�D  ��

 "��  =4�B!� �
 ����� Y��� �-
d5 �74% ��7� �� 	:5 	4�O\ ��8

 	  �-
d5 �4B�� =4�B!� �S
 	GD
 ��� .��	7
��� ��
O7  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��! /�	�� "#$% 

��g 

JA #.�[	� 0T�? -� .	/ 0�	� -�45, � .	/ �3 ��-6��	6� �E�	� (Q��X �E�	�!�/ �	�� �! ���	, )
3��� q�R/ 

7�L�	�� �	��� p!-;�! -L�	�� @E
6:8 	8Di=n(

JA ].�[	� 0T�? -� �12 �3	� �!EM� -�45, � .	/ �3 7)�!-,2 �E�	� (�E�	�!�/ �	�� �! ���	, Q��X)�!*�� q�R/ 

-L�	�� �� �	��� p!-;�! @E
 	�"$=n.( 

�
  ��1

�6��� S� 0T�?
(mg/kg) 

�	��
(day) 

%V
%UV/V

%D

0T�?
(mg/kg) 

�	��
(day) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


&� '�� ()*+, -� .	/ 0�	� � �12 �3	� -�45, ��-6��	6� � 7)�!-,2 
	8 

��/ 

JA U.� �EM� -�45, �[	� 0T�? -� �12 �3	 � .	/ �3 ��-6��	6� �E�	� (�E�	�!�/ �	�� �! ���	, Q��X)
3��� q�R/ 

�� �	��� p!-;�! -L�	�� @E
 	�"$=n(

�7�� "�74� 	7���&�  ��8 )�C2> � �4B�� _�� Y��  	W�S��� .

����74% �74B�� @�7� 	���&�  )�C2> =4�B!� �� ,�#28 	�C4

��� .��8��  34� ��<H� �� ���5 @����
 Y��� )4���G  �
��8

 "��4d5 	�<4% �4B�� Q��  	D�G  � 	&�:����  �-2> %� 	:5 ��8

 =
 )!5 	 �8 ��� .�7A��* =4�B7!� �-�7
� �� �4B�� ?4�G�

 ��� )�Ca�� 34� �� ���4b� $�C:�D  34� � ��� �� $��� �� 	4�O\ .

�� "�� "��B!� 	:5 "��  Y�B�  	�a� B�� =4� %5 34� �� %� ��7� 

1/[��'�74B�� @�7� �� ��7��P� )!�4 =4�B!� �A�� "�74� 

��� .)4���G  ���� .�2�J� ���7� ��� F�G  �� ��>�  ��8

 6��&�  ��� � )�:�C! =4�B!� 374� M7�:� "�7��
 �74B�� ��78

 ���� @��8��  .���
�7� $���2� ���� $)7�:�C! � �7�� 	7W �78

)�:����  	 ��:�� 	4�8  �S7
 ��� �
 ���
 � �7�� )4���7G

 	 ����� )�:�C! ��� .E83��^ B7> �7� 	4�O7\ �7A��* ��7S2
 

�74B�� ��7��� =4�B7!� ,�* )-* )
� 3&2  Yr����� � 3��


���� .Y���&28 � Y� �� )�g(?74�G� 	4�7���� 	7
��� 32L

 	7:5 "��7  q�7� ��^ �-�
� �� 	�<4% �4B��)1/[�1�7A�� (

7> @d�fG  $@�] ��4�Z� $)
�l2
 M �� $@�] �7�2T� 	S��

 �� 34%��7�5 �74B�� �
 ���!�9 ����� "�� ��� � 	 �� ��
 $)�V

 ��8��2��1/[$	7 �� ��7
 �7A�� 1"�� ��7� � )7�V �7A�� 

)7
� �7�!�4 =4�B!� �8�� ��2�� �� )S<� .��
O7  =4�7 %5 ��

 �7�� �74B�� =4�B7!� �>�  `�D
 %� ?4 ��8 �� )
�l2
 .

�4��� ��>�� �� Y��#�8�pV 34� � ��)
"� 5 Y��� �7� �
 ����
 

)7
�l2
 ��78��2�� �� 	7���&�  )�C2> 	-
 =4�B!� ��>�

 ���9 )�C2> ��<����� "��  34� cd�2�J� .�;7<  	7���&�  ��78

��
 ��4% �� 34%���5 �4B��.

(+�6� 
-�9 

374� �� 	7-
 ��7W ��	7
��� � 34%��7�5 ��4O7V �74B�� 3�7� 

���4% @��H� Y���� �� "�4� �� .4%���5 Y���� �7�  hx� �� 3

��� Y��� ��� �� ���4% ���9���  .�7� 	
�7� 	�a� $�� 34� %�

 	 "��:5 34%���5 ��F�7G  �7� 	9��7:5 .�7Z��� .�72�J� ���78

 65 ����  ����  ���� ��>� 	�� %�4% � 	GD
 ��8 .M7��Z  ��

%V
%UV/V

%D

0T�?
(mg/kg) 

�	��
(day) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��! /�	�� "#$% 

�k[ 

cd�772�J� ��77� �� Q4�77
 �774B�� M77�:� �77� Y���� �77�  )77A�! 

���> "��:5 � 	4�> %�
 E�<�
�
� �	72� ���V �� ����  ��8 �7�
 .

=8�pV 34�E83��^ "��  Y��B!� ��� Y��� ��7
 M �� 	:5 ��8

 _�7� =4�B7!� �S
 $��� �� )
�l2
 	 �� � )
�l2
$	 ��

 	 Y���� ��  � 34%���5 �4B�� ��� .%� 	7:5 "��  =4�B!� ��^�8

1/[��'	�C  @��H� $��� �� �A�� �74B�� )*�7
 �� ����

4� ��&� ��� .���7� 	7��� Y��7�� �4�7� @��8�7�  374� �4�V ��

 	�<4% =4d�V��� �84� �� "��:5 �3"p74� �7� =7
 e7-* �� 

��
 ������V 34%���5 ."��H�7
� ���7  	7:5 "��  q�� �
 	!�W %�

 �4B�� �� 	����  ��Nb� M�:� �� �4�� �
 ������ =
 e-* �� ��

 )S<� �����C/N ���� ���5 .��� �4�V �� �4)
� ��)*�7
 "� 5 

�� Y���� ��  � 34%���5 �4B����� �8)!�� �� 	4 $@��7H�  ��78

 )<�� Y�<&4 .)*�7
 )!��B4� ��� �� �4B�� �
 	�C  34� ��

)77��� �����774% .�� 	9��77:5 %� 	77��� �77D� $)77Z�ZJ 3774�

��� �8	 ����� �� )!�� )��� ���
 .374� �� ��74% ��7� �78 

��2
 �4B�� )*�
 �� Y�B!� .�2�J� $65�7� �7� )7
�J � 	4

65 ��
 )
� ����� 	�� %�4% ��8.


�!*L�	W� 

3� b7� �W�7� �7� Y��7�� @�7��S� I7HJ Y� %�7
 %� �-�
� 34��

 e-* 	4��2�� �������
� =7
 "�#7���� 	7�8�pV )7���C  � �78

	  	�����a =8�pV ��4B8 3� b� �W�� �� ���  	
���! ���9.

��	
� �3	I6�! 3��� 

�.%����, $Y�4 .��0g.���
 %��  ,�2
 )
��! .@���S� IHJ Y� %�
 @�������$Y���� .

2. Accinelli, C., G. Dinelli, A. Vicari and P. Catizone. 2001. Atrazine and metolachlor degradation in subsoils. Biol. 
Fertil. Soils. 33: 495-500. 

3. Alvey, S. and D. E. Crowly. 1995. Influence of organic amendments on biodegradation of atrazine as a nitrogen 
source. J. Environ. Qual. 24: 1156-1162. 

4. Assaf, N. A., and R. F. Turco. 1994. Influence of carbon and nitrogen application on the nineralization of atrazine 
and its metabolites in soil. Pestic. Sci. 41: 41-47. 

5. Behki, R., E. Topp, W. Dick and P. German. 1993. Metabolism of herbicide atrazine by Rhodococcus strains. Appl. 
Environ. Microbiol. 59: 1955-1959. 

6. Blumhorst, M. R. Weber J. B. 1994. Chemical versus microbial degradation of cyanazine and atrazine in soils. 
Pestic. Sci. 42: 79-84. 

7. Bolt, G. H. and M. G. M. Bruggenwert. 1978. Soil Chemistry,A: Basic Elements. Elsevier Sci. Pub. Co., NY.  
pp. 239-254. 

8. Charles, R. W. and J. H. Raymond. 1991. The Pesticide Manual: a World Compendium. Published by the British 
Crop Protection Council. Surrey. UK. 

9. Cupples, A. M., G. K. Sims, R. P. Hultgren and S. E. Hart. 2000. Effect of soil conditions on the degradation of 
cloransulam-methyl. J. Environ. Qual. 29:786-794. 

10. Dakhel, N., E. Barriuso, M. P. Charnay, C. H. Touratier and D. Ambrosi. 2001. Amitrole degradation in vineyard 
soils in relation to pedo-climatic conditions. Biol. Fertil. Soils. 33: 490-494. 

11. Day, B. E., L. S. Jordan and R. T. Hendrixon. 1961. The decomposition of amitrole in California soils. Weeds 9: 443-456. 
12. Donnelly, P. K., J. Entry and D. L. Crawford. 1993. Degradation of atrazine and 2,4-dichlorophenocyacetic acid by 

mycorrhizal fungi at three nitrogen concentrations in vitro. Appl. Environ. Microbiol. 59: 2642-2647. 
13. Johnson, R. M. and J. J. Fuhrmann. 1993. Degradation of atrazine and metlachlor in subsoils from an Atlantic 

Coastal Plain watershed. pp: 27-31. In: Sorption and Degradation of Pesticides and Organic Chemicals in Soil. 
SSSA Spec. Pub. 32. Madison. WI. 

14. Kaake, R. H., D. J. Roberts, T. O. Stevenson, R. L. Crawford and D. L. Crawford. 1992. Bioremediation of soils 
contaminated with the herbicide 2-sec-butyl-4, 6- dinitrophenol (dinoseb). Appl. Environ. Microbiol. 50: 1683-1689. 

15. Li, G. and G. T. Felbeck, Jr. 1972. Atrazine hydrolysis as catalyzed by humic acids. Soil Sci. 114: 201-209. 
16. Mandelbaum, R. T., L. P. Wackett and D. L. Allan. 1993. Mineralisation of the s-triazine ring of atrazine by stable 

bacterial mixed cultures. Appl. Environ. Microbiol. 59: 1695-1701. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html


&� '�� ()*+, -� .	/ 0�	� � �12 �3	� -�45, ��-6��	6� � 7)�!-,2 
	8 

�k� 

17. Miller, J. L., A. G. Wollum and J. B. Weber. 1997. Degradation of carbon-14 –atrazine and carbon-14-metolachlor 
in soil from four depths. J. Environ. Qual. 26: 633-638. 

18. Moorman, T. B., J. K. Cowan, E. L. Arthur and J. R. Coats. 2001. Organic amendments to enhance herbicide 
biodegradation in contaminated soils. Biol. Fertil. Soils. 33: 541-545. 

19. Perruci, P., S. Dumontet, S. A. Bufo and A. Mazatura. 2000. Effects of organic amendment and herbicide treatment 
on soil microbial biomass. Biol. Fertil. Soils. 32: 17-23. 

20. Pothuluri, J. V., T. B. Moorman, D. C. Obenhuber and R. D. Wauchope. 1990. Aerobic and anaerobic degradation 
of alachlor in samples from surface to ground water profile. J. Environ. Qual. 19: 525-530. 

21. Rutherford, D. W., C. T. Chiou and D. E. Kile. 1992. Influence of soil organic mather composition on the partition 
of organic compounds. Environ. Sci. Technol. 26: 336-340. 

22. Semple, K. T., B. J. Reid and T. R. Fermor. 2001. Impact of composting strategies on the treatment of soils 
contaminated with organic pollutants. Environ. Pollut. 112: 269-283. 

23. Shelton, D. R. and J. S. Karns. 1998. Pesticide bioremediation:Genetic and ecological considerations. pp. 181-216. In: P. 
C. Kearney and T. Roberts. (Eds.), Pesticide Remediation in Soils and Water. John Wiley & sons Pub., NY.  

24. Skipper, H. D., C. M. Gimour, and W. R. Furtick. 1967. Microbial versus chemical degradation of atrazine in soils. 
Soil. Sci. Soc. Am. 31: 653-656. 

25. Theng, B. K. G., R. S. Kookana and A. Rahman. 2000. Environmental concerns of pesticides in soil and 
groundwater and management strategies in oceania. In: P. M. Huang and I. K. Iskandar (Eds.), Soils and 
Groundwater Pollution and Remediation. CRC Press. Boca Raton. Florida. 

26. Thorstensen, C. W. and O. Lode. 2000. Laboratory degradation studies of bentazone, dichlorprop, MCPA and 
propiconazole in Norwegian soils. J. Environ. Qual. 30: 947-953. 

27. Torestensson, N. T. L. 1987. Microbial decomposition of herbicides in soil. pp. 249-270. In: D. H. Hutson and T. R. 
Roberts (Eds.), Herbicides. John Wiley & Sons Pub., NY.  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.1

.1
0.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.1.10.8
https://iutjournals.iut.ac.ir/jstnar/article-1-286-fa.html
http://www.tcpdf.org

