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1 .$( -(  

 ����� �� d�� �F���     ���� A	F�� �� (��,F�4 .F*
(0�
12  ?)5@� 3�45�4 0���   .F� ��,J .F7�Y���   �F4
 (���� �	*  CF=7 .* (0F�8    �Q�,FL2 C�*�	FH �� 3�
0FF7��� )Laloee, 1999(.   .FF� .5FF�� (0FF�
12 ��,FF�

 ��
��FF� ���5Y�FF-.FF�7 m�FF- ��IFF� � 	FF�8 ��
nJo �J��$5� #�	07��� �� � (0�*�	H   ��F�� �� �0�

      �� ��F�
� �F�� d5F�-,*� �� 	FbJ 	F� (�p8
  �FF�9J dFF�7�Q�� 	
�FF- �FW���FF� 0FF���
 FF� �.  �,FF�

d=5��	;  ���7� .�  �F� fF=5��  07,F� ) Esmaili 
Sari, 2002; Dabiri,2000; Erfan Manesh, 

2000.( d�7�Q�� �43   �,F5a7pH fFq� �ar,*   � �F4
��W��� DDT � ��.   #�,F% 	F;     sF
	� �� �F
 � <�F�W

 �� �:; �,-�	5)W.7�Y��� �4�   `:F/ �F�  0F��* . F� .
 �M); fL� E�4DDT    h�Ft�� #��,F/,� EF
� �� 

  �7�F�� � �F-� �6�� �M); 	��	� ��I4 �J 0%   .F*

�4�� �4   #��,F/,� E
� �F� ��  0F7�,Y�DDT  ���� ��
 �,Y ��	r �W����  0F��* .  U�F-�	� C4�GFH  3�F4 

+�FFF97� (0FFF��   ���07�5FFF-� ��� ��IFFF�DDT  ��
d5�-,*� ��2 3�4 001/0  	5L �� +	Q�	a��-� .

 ���07�5-� ���DDE �-� u@Z��7  .(Najafpour, 

1998; Najafpour, 2000) m�FFF- ��� ���0FFF�L 
kgmg / 125   �� �2 ���07�5FFF-� ��� �FFFL� �FFF-�

d5�-,*�   �F-� u@FZ��7 ��2 3�4 )Raghu, et. 

al., 1966; Senoo, et.al., 1996(  (	)*,7�Q�� +,�-
��  .* 0�5�4 ��,�- .)�/.�7  �
1�� 	�8  0F7��� �

��$5-� .* 0�r 	4�   �FY	� ���2     (0F� v,F��� �F4
 �-�  �FL�  ��F�w�4  +�F7 �F�     #��F$5� 3��F9J 3�F4

 (��$5-��� 07,� . #��*	J E
� #��,/,� N�,7� 3�	�
	FFFt�07 )Alonso, 1995 ; Eichner,1990; 

Kajimax, et. al., 1995; Kannan et al., 1992; 

Mohapatra, et al., 1995 (.  

$�%& 1. (��)*�� �+ ,��-. � /�01 2-�3 $-4 5��4 ��6�� �7  

/%��8+ 9-: MclG 
mg/l 

Mcl 
mg/l ;<=�>�� ����� 

���	)* 0 003/0 30�* � ��g8 d5�-  .7�
�,� C*  

��0�L 0002/0 0002/0  ���	- �0�* � .)*  (	Z\ C*  

2-4-D 07/0 07/0 3,)* �30�* �0;� <�7��2  ?)8 C*  

E
�07� 002/0 002/0 ��g8 d5�-  (	Z\ C* �4  

�5T4 	)* 0 004/0 0�*� ���	-  .7�
�,� C*  

0�*,H�	)* �5T4 0 002/0 ���	- � 0�*   �� ���7
I9JK 	)*�5T4  

��*,5� 	)* 04/0 04/0 0�* � .)*� fq� 0L,J  (	Z\ C*  

DDT 005/0 005/0 ���	-  (	Z\ C*  

DDE 007/0 007/0 ���	-   �L,��5�DDT  
(Erfan Manesh, 2000; Esmaili Sari, 2002)  

  

�a
 y�� ��      +,�F- �� (�	FQ EF
� C4�F* 3�4
 �� (��$5-�d�7�Q���	a� �43   ?F)5@� .F�   �,FM��


I9JK  (	)* +,�- O
B,L,��-� .3	5*�� �Y	�  �4
d
I72 0L,J .� �4  .F� ���i �%�g5Y� 3  KF
I9J  EF
�

  (0FFF�
12 ��,FFF� �� (�	FFFQ0�5FFF�4 �2 �  .FFF� ��
�L,��5�  3�4(��-  f
0�J 	J �F�  0F��*   �� �Ft�� �

3	5*��   `2 .F� (	)* d- f
0�J �J �� .
I9J 07�� �4
 �3� 0�*�  .���� E�	*�� 0�4� .  

,���,- V�/ U�7��  3	5*�F� .)�/    +	FQ 3�F4
 �$�� �-�      d
IF72 N�,F7� 0FL,J .F� ���Fi .F*   3�F4
.
I9J  0F��*�      +,�F- EF�w�4 � �F5$7 #�F�*	J

 3����Z*�-� . E
� �� C4�GH (0� ��-�-�  ��
.7,Q �,- 3�4� U�7,��0/  �� (0� K7�Y��� �Jp�

     � #	/�FF�� fF�� .F* ���0FF7��� ��5F-� �J�F\ �
 ���2 �4�� 	qaJ) K7�Y�����	�(    0$F- �4�F� �

) ��	)��� � E9J( 5�4 (��$5-� 0��,�   �FJ .F�   KFLI��
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 �� OFF
B,L,� ��IFF�� 3�5FF-�� KFF
I9J +,�FF- �	FF)*
 3����Z*)�4�PZ
���2 �
�	� �� ( ���
���,�07.   

2 . � )��(A�
 ��  

1.2. ���;�B� ��� $%��%  �
�)��  
(�P5�
� �-�	� 3�4 (0�  f���7�Y���K  E9J)  0F-
 0���X�/�� 0��4�� ��42 fH � >g�( � F7�Y���K 
��	)��� )�.)�� ��9- 3�5-��  fH0���  ��Y E�\
 fFFF���>FFFg� � ( ��	FFF� �) �.��FFF�7 3�5FFF-��
���)-   >Fg� � ��F�2 (  �F-� (�,F�.  .F7,�7   3���	F�

�.  #�,%�W��gJ   �
�FW�	b/ ��i,� .� ./,J �� �
 ?)5@� 3�4�5-�� ��	=5-� �0� +�97� .	�  IL�F72 3�

m�*� �    +,�F- �F$* 	F)*�   .F- F7�Y���K   � dF��
   f��F� ���0F7��� ��5F-� �Jp�  EF9J�  )��F���	  �

 �-�	� � `�@57� ��	�0�07 .   �� (�P5F�
� ��0F�J
	4 .7�Y����  (�P5�
� .-)1�� .7�Y��� �-��   fF��

  .F7�Y��� �,F�8    EF�� � �
�5F-�� s��F�� ��   3�F4
 >g� � 3����Z*.7�Y���  ( �,F�.  .F�    IL�F72 �,FM��

 �(	)* +,�-.7,�7  �� 3���	�4   <�F- <�� (�F��   	F4
15  ���0� +�97� (�� �� �  .* �,
	�� � ���	� 3�4

 C4�* d- z	g� ��I���  	4 0��
30   +�F97� ���
 0� .7,�7 	4 3�	� �3    0F� .F5W	Q 	FM7 �� ��	aJ. 

	)* +,�-� �-�	� (0� f���  �IP4 �$L2�	)* �I��1 �
 �FF��QIFFP4 � �	FF)* �IFF��2�  �IFF���	)* �IFFP4 �FF5�3� 
�FFF5T4 	FFF)*4E
�0FFFL2�5� E
�0FFF7�6� 3� E
�0FFFL27 

��$L,-�0728  �9DDT )3�  �	)*3�  f�W3	J 	)*  �
��J�( �-� (�,� .  

 ����	a� IL�72 3�	�.7,�7   �� (��$5F-� �� 3	Q
.Z�  `�� �0* 3�4 (����F-    sF�8 �� f
	5F-� 3�

20 �57�-  +�97� `2 	
� 	5�0�  �.7,�7   ��F�* �� �4
	FFF97��  3B,FFFL,��	a� (�PFFFZ
���2 .FFF� �	FFF-

                                                 
1  . Alpha Hexachlorobenzene 
2. Beta Hexachlorobenzene 
3. Gama Hexachlorobenzene (Linden) 
4. Heptachlor 
5. Aldrine 
6. Endrine 
7. Dieldrine 
8. Endosulfa 
9. Cetrimide Dichlorodifeniltricholoroetan 

0aZ4�GH� f=5�� �IY 3�
�� 3B,L,*�   	F5�* �� �
 ��24  C
���2 �8�- 0F� 07(American Public 

Health Association, 2005). .�    y���F� �,FM��
�FF�)* �FF4 U�7,���,FF- .FF� [,FF�	� 3  �FF�� ��

 ������Q2 �� VFH   KF�J �Fi�   * ��L�,F5� 3�F4 FZ �
 ��� �� ��6-  ��FQ2 0�
	5F-10   +�F97� 0F�  �

FF�.  #0FF�48  F72  3�FF�� �� �8�FF- 30  KFF/��
�57�-  ��	Q�.  .�,a7� 3��,4 #�,%0�   .F� �� VH �

�,-��,a7� ���� �0-� +��J��  �
�-��� .� ���7
�2   0F� +�0Fi� �4.  	5FZ�  �F�J    �
��F�,� 3�F4

+�97�  ��J f��� (0�OF�   �� 0F��   OF� �F��
�a7�* ��Q211 ��*	\ ��J�  ��JIMViC 12�  (���

�2 �O�7 �,t\ �� 0���  ?F)5@� 3�4��� �� 0��� 
EJ1B� ��Q2 ��	
2 	Q,� fT
	J13 �    ��	F
2 E
IFL

��Q214 07�,� )Lee RJ, 2010(.   

2.2.  A�
����� C�������   
 ��I� ���
��� 3�	�
I9JK .7,Q   U�7,���,F- 3�F4 

�0FFF/ �4�PFFFZ
���2 �
�	FFF� �� (0FFF��  �� VFFFH
(���2 	* �� �FZ* ���� ���J   �� ��,F)@� 3�F4

U�7,���,- .7,Q .- )��,�/�	X215� V7�-�,)W16 �
� �0J,H17 ( ��I� .�50%�� � . (�	�47,�7K 04�� 
) ��0�  � 3	5*��* +,�- 3����(	)(  ��� ���
�� 

� � .�J . ��0=�30 �)�   ���07�5F-� �� 	5L �� +	Q
(	)* +,�- �. �,� .7�Q�0/�    .W�F^� �F�� .� �� �

0FF� (��� ��	FFi ���	aFF� �,J�FF�,a7�. pH �FF��  ��
��0FFF��� 7  dFFFM�J0FFF� )Rajkumar & 

Mononmani 2002(.  #�	bJ �M);�- (	F)* +, 
 ��F�� �� 3	5*�� 0�� E�w�4 �   	$F% 3�F4 �24� 

48� 54  �120  �-�	� �8�-0�.   
 3�	�(��07�   �0F5�� (	)* +,�- 3	Q   �� 	F5L OF


7,�7K  `2VaW   �F� (0�n  -  ��IFP4�   OF� 0F�  �

                                                 
10. Agar 
11. Macconkey agar 
12. Indole test,the Methyl Red.Voges-Proskauer 

tests and the Citrate test 
13. Triple sugar iron agar 
14. Lysine iron agar 
15  . pseudomonas aeruginosa 
16. pseudomonas fluorescens 
17  .pseudomonas putida 
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��IP4 �� {�	@5-� f�8  .)\	� .- ��   (��$5F-� �F� �
 �,57�*� (�P5-� �� +�97��W	Q.   �.F)\	� EF
� �� VH 

 �0/ �L2 ��W 0F�07  �  3	FP�2 fF�8   �F�  �� (��$5F-�
7� d
0- #�$L,- +�97� �0 0� ���  �
��7 .F7,�7   ��F4

 (�P5-� �� (��$5-� ����J��3 )Rotary evaporator( 
 0\ �J2 �)� 	5L  070F� |)bJ.  3�	F�   � �
�F-���

  (	F)* dF- ��0=� E�J�   �� OF
 �0F5�� F) <,spike 
)�. KLI�� 04��(   	F6=� `2 	F5L O
 ��   � .F�J� ��

 0FF�7�� � 0FF� .W�FF^� �2 .FF� ���07�5FF-� �� �FFg@Z�
�)�i f\�	��  �J2  �F)�    0F� |F)bJ 	F5L .  ��F�* ��

��) <,spike�� �) <, �� � .F�J I7 ���07�5-�  0F\ 
 	5L �	a� O
)}7	- �� (��$5-� ��  �,F5)�4 3�4 (

 � s
�IJ (�P5-� .� �� (��$5-� ��OH  .� [,�	� �
�4
 � ���07�5FFF-�spike � 3�� 	FFF� #��FFF-���FFF7,�7K 

sFF
�IJ  +�FF97� (�P5FF-� .FF� (0FF��FFW	Q . � �
�	FF�
�Z  �� (�P5FF-� #�Fg@(��0FF7� � +,�FF- 3	FFQ`2 � 
�.  f
~ #�,%�,�  :  

Column: capilary: CB 10 30m ×  0/53 
mm ID 

Oven: 180 c0
 (1 min ) to 240 c0

 at 2 
c0

 / min  

Carrier: He  

Make up: N 2  

Det: ECD 

1nj: 1 lµ  

Flow Rate: 50 ml / min  

(��$5-� ���� (0�   	F� C
�F��2  3�F4   �
��F�
)  F- +,� (	F)* ( MOOPAM RAPMI USEPA 

508  , USEPA 608, 07�,� .  

3.2.  �
�(< E��F� � $����  
.�  � ���,�7 d-� �,M��0/ <� �4  ��+	7  ��IFW� 2003 

Excel  �.�  IL�72 �,M��(��� �4�  �� +	F7  �IFW�� 5/10 
SPSS  (��$5-� F�0 .   ���F
��� 3�	F� F�������   ��,F�

�
��� c
�57�   � .FW	6a
 V7�
��� IL�72 ��  �F�J
Ea7�� 0� (��$5-� . 

 .a�
� .� ./,J ��(���  ���	a� � �
��� 3�4

) d5
��PL(���  �F4 ( �� ��0F���    <�F�	7 � ���07�5F-�
 .� 3��7 0�5��� ��	i<��	7   ��,F�(���     �F� �,F�7 �F4

�,/� E
�    z,7	�F-� z�	Q,F�L,* �,��2 �� 3�	F� 
<��	7 	* �
��7 ��(���  (��$5-� �4�0. 

3 .G���%  

1.3.  HHI�� ����HH%<  � ��HH�� ���HH� �HH2�� � �
$%�& '�%�(�)�� ���  

  (	F)* +,�F- c
�57  3� �E
�0FL2  �E
�0FL2  �E
�0F7� 
DDT�DDE1 )3� EJ� �	)* (  ��IF���	)* �IP4 �$L2 �

 �5��	)* ���Q ��I�� �I���	)* �IP4 �   �	F)* �F5T4  ��
 C�4��K  <�- <��1382  ��.7�Y���  �EF9J 3�4 

 � ��	)���7�Y���K   F� ��	F� .   .F
I9J 	F
� �	F� � 
 f)�J0��-� (.   

 +,�- 0%�� ��I�(04�Z�   .F- ����J �� (0�
 fi�0\ .� 	q*�0\ �� .7�Y���  

 DDT <  �5��	)* �I��<  ���Q �	)*�5T4�	)*  �I��� 
 E
�0L2< 3� E
�0L2 < E
�07� < DDE <  �$L2

�-� (�,� �I���	)* .  
 d- 0%�� ��I�DDT    +,�F- �F� .�
�=� ��

(��07� 3	Q     F� �� ��0F=� E
	5FZ� (0F� .  y�,FY
(��� ��FFg5Y�  �� �2 EP7�FF� �.FF7�Y���  3�FF4

E9J �   ��	F� � ��	)��F� .F�   >FJ	J5/46� 5/66  �
5/43 �-� (�,� 0%�� . d- �5��	)* �I��  ��� ��

 +,�-(��07� 3	Q  �� (0� K)\	�  .5F��� ��	i +��
 ���  N,�9�.7,�7  3�4(��07� 3	Q    <,F� �� (0F�

 (�� C�30  f* �� 0%��.7,�7 (04�Z� 3�4  (0F� 
�FF-� .FF5W	Q ��	FFi.  E
	5FFZ� dFF- ��0FF=� �FF��Q

�	)* �I��  .- �� K7�Y���E9J�    ��	F� � ��	)��F�
.�  >J	J6/7� 6/5 �2/26   (�,F� 	5L 	� +	Q�	a�

�-� . �F�J c
�57    �
��F�,� 3�F4 +�F97�   (0F�
��   U�7,���,F- �� .F7,Q .- �,gY   �� (0F��0/

.7�Y���  �� ��5-� 3�4<�0/ 2    (0F� (��� ��FZ7
�-�.  

                                                 
1. 1,2-Dichloroethene 
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$�%& 2. 
�< H��):  I�:-���-3 	� J:-K J3 �������-�� A�7�%& /%�  


�< 9-:  

A�)1�� 9-:  
1  2  3  

}7� +	Q 3I�2  -  -  -  

�H,a-�	a� fa�  (�J,* f-��  (�J,* f-��  (�J,* f-��  

d�L,��5� N,7  3��,4  3��,4  3��,4  

�*	\  +  +  +  

 ��JOF  O  -  O  

0�� d�5H� 3���  37-30  35  30  

�a7�* O� �� 0��  +  +  +  

<�07� 0L,J  -  -  -  

�� f5�  -  -  -  

	X,a-�	H�B�  	b5�  	b5�  �$��  

#�	5-  -  -  -  

(��� �2  -  +  -  

 O�7 �� 0��5 0%��  +  +  -  

EJ1B `�~  +  -  +  

��Q2 ��	
2 	Q,� fT
	J  �
�)i /)i��
  �
�)i /)i��
  �
�)i /)i��
  

��Q2 ��	
2 E
IL  -  -    

  

2.3. 7��(	< ���  �����C�������  
 .- [,)@� �� (��$5-� +�P�4 .� .* ��� ��Z7 c
�57

 .7,Q�U�7,���,-  (	)* +,�- �� C4�* E
	5Z�
 .� [,�	�DDT   [,F�	� C4�* E
	5�* � �0�L �

 �-� (�,� E
�07� .�)  <�0F/ 3( .   `:F/ E
	5FZ�
3	5*�FF��  ��FF�� ��48 �2 �� VFFH � (�,FF� �8�FF- 

FF�. #�,FF%  �FF-� (�,FF� 	FF5�* �*0FF7� �FF
 � �FF��o 
)<�0/ 4( .   ��� ��FZ7 3��F�2 f)�J � .
I9J c
�57

 .* �F4    zp5FY� .F7,Q F����   #�	FbJ EF� 3���
 �� .)%�\
I9JK     .5F��07 �,F/� +,�F- O
B,L,�

 �-�(P>0/05). �$L2 C4�* ��I� �IP4   �IF���	)*
) 1/58 0%��(�  �IFP4 ���Q �
 �0�L   �IF���	)*) 69 

0%��(�  �IP4�5��	)*  �I��) 4/65 0F%��(�   	)*�F5T4
) 6/61 0FF%��( � E
�0FFL2) 1/580FF%��( � E
�0FF7�

) 1/550FFFF%��(� 3� E
�0FFFFL2 ) 8 /550FFFF%��(� 
 ��$L,-�072) 6 /58 0F%�� (� DDT ) 2/68 0F%��( 

�-� (�,�.  
C
�FF��2 c
�FF57 �FF4  ��FF7,�7K * <	FF5�)��0FF� 

3	5*��  (	P7��   �IFP4 �F$L2 C4�*  �	F)*  �IF�� ) 46 
/110%��(�  �0�L) 8/90%��(� �	)* �IP4 �5�   �IF��
) 200FF%��(�  	)*�FF5T4) 3 /130FF%��(�  E
�0FFL2
) 170%��(�  E
�07�) 3 /130%��(� 3�   E
�0FL2) 3 
/130%��(� ��$L,-�072 ) 9 /19 0F%��(� DDT ) 3 
/130FFF%��(  �FFF-� (�,FFF� . FFF
I9J E
	5FFFZ�K 

��,Y. �	)* �IP4 �5� �� 3�,Y  � ��$L,-�072 � �I��
E
�07� �� I7 .
I9J E
	5�*� DDT 3� �   E
�0FL2

 �-� (0� (04�Z�) <�0/ 5 (.  
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$�%&3.  H��):M���	+ A�7 �6?<@ ����< �� /�01 2-�3 �B�� N�D-E-��  O-0P�)I�:-���-3 J:-K J3(  

���	)
.�3 (S3 9-:*  �UV  24  48  54  120  

 �IP4 �$L2�	)* I���  30  31/22  52/17  53/14  56/12  

���Q  �IP4�	)* �I�� )�0�L(  30  56/18  3/15  4/11  3/9  

 �IP4 �5��	)* �I��  30  35/18  60/13  5/12  36/10  

	)* �5T4  30  23/26  04/20  04/14  5/11  

E
�0L2  30  45/23  56/17  45/13  56/12  

E
�072  30  76/20  35/15  35/14  45/13  

3� E
�0L2  30  30/25  47/17  56/13  25/13  

��$L,- �072  30  35/25  53/16  54/14  41/12  

DDT 30  56/23  57/18  54/12  54/9  

* U�=�  >�\	��)�  	5L �� +	Q�-� ) ppm (  

$�%& 4. �)�-)W��)CX3� /�Y)3� 	� /��U)3� �� I�:-���-3 J:-K J3 %�� >����Z< [-� $-� �� 520 �)�-:�:  

 ���	)
.�3(  �UV  24  48  54  120  

`:/  003/0  011/0  014/0  014/0  013/0  

  

$�%&5.  H��):M���	+ A�7 �6?<@  /�01 2-�3 �B�� N�D-E-�� �� @:-�:$�)�1 )��%� A�)1��  (  

���	 )
.�3 (S3 9-:*  �UV  24  48  54  120  

 �IP4 �$L2�	)* E
I��  56/26  02/27  56/27  01/28  30  

 �IP4 ���Q�	)* �I�� )�0�L(  06/27  23/27  01/28  45/29  30  

 �IP4 �5��	)* �I��  24  5/25  44/26  56/28  30  

	)* �5T4  26  2/26  56/27  1/29  30  

E
�0L2  9/24  5/25  01/27  36/27  30  

E
�072  26  53/26  28  56/28  30  

3� E
�0L2  26  03/26  47/26  01/28  30  

��$L,- �072  01/24  51/24  3/25  45/27  30  

DDT  26  01/27  35/27  36/28  30  

* U�=�  >�\	��)�  	5L �� +	Q�-� ) ppm (  

  

4 . KF�� $���% ���&  

d�7�Q���	a�  ?)5@� #��*	J �� �4�. KLI��  ����
 (��$5-� �,Y E�	*�� 0��* .  #�F�*	J E
� �� �a


 (	)* +,�-�-� .    ���5Y�F- .F� .5F�� (	)* +,�-
 �
�FFtW�FF�J FFJn 	o	W� 3�40FF�
  ��	FFi �FF$)5@�

�� 07	Q � � .C�*�� +�97� <��7�  �L�,5� 3�4)  .F*
	4 d
I72 �-,J O
  +�97� �%�g5Y� 3�4�� �	Q (

�L,��5� .�  3�4(��-  f
0�J 	J�� ,�07 .  

I9JK (	)* +,�-  �-,J.7,Q U�7,���,- 3�4 

    E
	5FZ� .Fa�
� .F� ./,J ��  KF
I9J   (	F)* +,�F-
 .FF� [,FF�	�DDT (�,FF� �0FF�L � �FF-� E
�	��FF��� 
(��� f)�J      �� 3�� 	F� E
	5FZ� 	FM7 ��,F� 3�4

 �F� +�97� �,W +,�-  �	FQ .  C
�F��2 c
�F57  �F4  ��
.�J 3�4���J U�7,���,- �� (0�   .F* ��� ��Z7 �4


I9JK DDT �
	- �-� (�,� �0�L �� 	J . ��7,�7K 
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�4 .* <	5�*  �=)J 3	5*�� .7,Q��7 0��   ��IF�
 C4�*ppm 4    �� �F��7 �,FY .* �,�	W�  3�40F�


  �,F-�0�*�,J� 	FM7 	P
��    �F-� (�,F� IL,F5W. 
  �0F�L �
��� ���5Y�- (��F-   �� 	FJDDT   �,F�

 �L� 	5FZ�  3	5*�F�   (��$5F-� 3�F4  (0F��  .F�   fFL�
d
I72 E5��� ��7B,L�4� 3�4� DDT  ���. KLI��  ����

 `�@57� �%�g5Y� E�	*�	*07  (��$5-� +�P�4 .� �
)@� ��3	5*�� [, �4�    .F* .F5W	Q +�97� 	5�� 	o� E
�

 �� ���73	5*�� ���
B	�- 	o� (��$5-� 3�4  (0F� 
�FF-� (�,FF� )Amherst, 2000(.  c
�FF57 #�FF�L�6�
Rajkumar  �Mononmani   .FFFFF* ��� ��FFFFFZ7

3	5*��     �F��	- 	FM7 .F-�
	5*���	57� (�	FQ 3�41 
 �
�7�,J
I9JK DDT �� ���� �M); �  3�45� 10� 

15 �)� 	5L �� +	Q �2 ��  .F�    �� VFH >FJ	J96� 
100� 120   �FF� C4�FF* 	$FF% .FF� �8�FF- 0FF4� 

)Rajkumar & Mononmani 2002(.  #�FF�L�6�
Aislabia  C7���a�4 �	P7�� 
I9JK DDT   +�FP�4

 d�7�Q���	a� [,)@� �� (��$5-� �-�)Aislabia 

et al., 1997.(   
 `�	a� 	Q�DDT  ���. KLI��  E�	* �)%� ����

 `�FF@57�FF�*0� �FFM); ��   �� �2 IFF7 E
�FFH 3�FF4
 (��$5-���  0�*)Katayama et al., 1993 .(
I9JK 

  3	5*�F� 	
�F- �-,J ���	a�   �F4��    �L�FaL2 .F)�/
I7B2	5*���	X2 �3  U,FJ��,k)H �4   IF7   (0F� y��IFQ

�-�  
 ) ;Martinez, 1997 Nedeau et al., 1994 

Wedemeyer, 1993;(.  �0J,H U�7,���,-��  .)�/
3	5*��      3�	F� �
1�F� ��F�� �
�F7�,J .* �-� �
�4


I9JK (0�
12   ?F)5@� 3�4��   .F)�/DDT  ���� ��
)Subba Rao et al., 1997( .3	5*��   ?F)5@� 3�4

U,)-�� 	M7 �4� 3	5*�� 0��*�\� 3�4�   #�$L,F-
3	5*�� �Y	� �      �
�F7�,J �F$�� +	FQ 3�F4 F
I9JK 

�� �� �0�L07�  #�0i � ��
I72 ?� .� 	�� E
� .*
.FF
I9J dFF�7�Q���	a� �Q0FF��* ���� �P5FF�� �FF4 

                                                 
1. Serratia 
2. Alcalijenes 
3. Aerobacter 
4. pleurotus 

)Crupta et al., 2000; Deo et al., 1998; Kim, 

1997 (.   
(��$5-� +,�- �M); (0�   EF
� ��  C4�GFH30 

�)�    �F-� (�,F� 	F5L 	� +	Q .  c
�F57Rajkumar  �
Mononmani  �� (��$5FF-� +�FFP�4 .FF* ��� ��FFZ71 
  	F� +	Q�	a� �F)�  	F5L�   ��0F\45  F60 0F%��  ��

DDT )ppm10(  �� (��$5FFF-� +�FFFP�4 �50� 100� 
200  �� +	Q�	a��)�    C
�IFW� .F
I9J ��I� 	5L
�FF�  0FF��
)72 �8�FF-  ( �� (��$5FF-� +�FFP�4 �500 

+	FFQ�	a�  	FF��FF)�  ��IFF� �	FF5LDDT 	$FF% .FF� 
�FF� 0FF-�)Rajkumar & Mononmani 2002 .(

 #��L�6�Crupta ��a�4 ��  �F� [��J�� �� C7  KF
I9J
      U,)F-�� �� (��$5F-� +�FP�4 .F* ��� ��FZ7 �0�L

V71,*	-5 V
�	� �6�  �M);ppm 1  VH �0�L
 ��8  	$% .� �����  0-�  �FM); �ppm 5   VFH �2
 ��8  .FFF� ���268/0 ) U,)FFF-��V71,*	FFF- ( �

0796/0 �FF)�  FF� +	FFQ	FF5L 	)ppm) ( U,)FF-��
V
�	�  (��  0-�)Crupta et al., 2000 .(  C
�IFW� ��

3	5*�� ��0�J�    ��5
��FPL 0F�� ��FW .� �0-� ���� 
�
	-  #�,% 	J��  �	Q  3	5*�F� ����=� �W	� �� �

�,� 04�,Y 	5Z� �6�� 08����7 �
�	� .�.  
pH (��$5-� (0�    3�	F� .F�L�6� E
� ��  KF
I9J

(	)* +,�-� 7 �-� (�,� . #��L�6�+�97�  ��Z7 (0�
��  .* 04�.7,Q  3�4   �� 0F�� E
	F5�� U�7,���,-
 ��pH  0F7��� �q�Y .pH  �Fq�Y�    �� 0F�� �
�	F�

 3�	�	5Z� `�	a� �4  d4�	W�� 0�*  � .F7,Q  3�F4 
(��$5FF-� (0FF�  EFF
� ��C4�GFFH  EFF
� �� IFF7pH 

 ��Z7 �� 	o� E
	5��(��� 07�.   .F* 0�r	4 .F7,Q  3�F4 
(��$5-� (0�� �� pH 3�4E
�H   0F�� I7 	J1�� �
 	J

�� ��Z7 �,Y �� �k6�  �L� 0�4�pH �2 d�5H�  �4
7 �FFF-�.  #�FFF�L�6�Rajkumar  �Mononmani 

Z7C
�IW� �� .* ��� ��   ��F�7pH�    C
�IFW� 0F��
 �F�  0F��
  �� ���0FF��� 7  F5/7   C4�FF* E
	5FZ�

DDT  (0
��� �,� . E
� �� 	J1��pH�  3	5*�� 0��
 C4�FF*�FF� 0FF��
  .5FF-�* IFF7 .FF
I9J ��IFF� �� �

�� �,� )Rajkumar & Mononmani 2002.( PH 

                                                 
5. Bacillus circulans 
6. Bacillus brevis 
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 3�	� �� �
�	� 30-� 	5FZ�  3	5*�F�    ��0F�� �F4
�� 0�* ���i �Y	� �L�  .� ���i �4 F
I9JK DDT  ��

h�5��7 �
�	�  30-�  0�5F�4)Bumpus & Aust 

1990 .(3	5*��  3�4.
I9J 0��*� �0�L�  �� F����K 
 �� ��-�pH     0F�� .F� ���Fi 0�5F�4   �� �FY	� �

�2 �4   �� U,)F-�� 	M7pH 5/5   �FJ7/5    .F� ���Fi
 � 0��
I9JK  �0�L 0�5F�4     fFq� 	FP
� �FY	� �
3	5*��   0F��*�\� 3�F4�   3	5*�F� � #�$L,F-   3�F4

 �B,7�5� ��pH      .F� +�0Fi� � 	FqaJ � 0F�� 30-�
 F
I9JK   �F� �0F�L  0F��* )Middeldorp et al., 

1996; Deo et al., 1998; Bachmann, 1998; 

Awasthi et al., 2000; Alfred et al., 1999 (.  

  3�	F� .�L�6� E
� �� .* �
���  KF
I9J  +,�F-
 (��$5-� (	)* 0�30   �F-� (�,F� ./�� .  #�F�L�6�

+�97� �� ��Z7 (0�   .F* 04�   E
	F5�� U�7,���,F-
 3��� �� �� 0��30  .5��� ./�� �F-� .  #�F�L�6�

Rajkumar �  Mononmani ��Z7  E
	5�� .* ���
 3�	� �
�	�
I9JK DDT �-,J  ���	-  3�F�� ��

30    3�F�� �� 3	5*�F� 0�� E
	5�� �L� ./��37 
 ./��  �F-�)Rajkumar & Mononmani 2002(. 

 3�	� ��� E
	5��
I9JK DDT  �F-,J    IF7B �7�FaL2
 3���27  .F/�� )Nedeau et al., 1994 (  3�	F� �

 3�FF�� �0FFJ,H U�7,���,FF-25  F30  �FF-� (�,FF�
)Subba Rao et al., 1997(.  3	5*�F�    (�	FQ 3�F4

3	5*�FF� �IFF/ 	FFY�  �	Q��	FF- 3�FF4 0�5FF�4�� � 
���    EF� �2 3�F�� .* ��2 3�420  F25   0F���
>L�; �07.  3	5*�F�   3�F4 .F
I9J  0F��*�    IF7 �0F�L

 #��FF$5� �
�FF�� �
�	FF�0FF7���  N,FF7 .FF� .5FF�� �
`�	a��       �,F� 0F4�,Y #��F$5� 	FM7 ��,F� 3�F�� 

)Senoo, et.al., 1996.(  
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