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 =CC�u "( )�kxCC: [CC:(,+%CC�	�� �	�RACC/( �A1 . 	(%CCP��4 	%CC+ 

 H'(,A/( �A1 =�u   !W*� !()a��+ �%7 !%3� (     �C ��� �C� .1]^

44�   �A ? )  �Inz�    l�R��( � �� .A'�/ �A: ( %7 �	�RA/( .   HCN,� ��

  i / � 12( H�         �#$ ��" Q /� mI/ � 0(%12 0�A/( �	 .3 :"

        %C�	�� E�CTA'( �� � D�( �,g3: D�%� )0� .  �" �C`N    E� .#C$

,N,:    �C� �1=n �	 	�        �" \A=C / KC� "( �2�A1 =C�u D    .#C$

�r��    �" � �	�RAC/( !(E�           D�%C� HC$ .L,tCT: HCgRG: �	 �C2

    Q1N 	,� �%7 H 8P� �,g3: %�	�� !��� .    �6�/ ).^(�b "( h�

  �A1 =�u �(�VA/( �             HC� ;,tC^ �C`N )�Cg' 	�,C: [G: �	 �2

   .Pn(� .I�(�7) 5�6 � g'   HVI3: !�2(       .Cb �	 �C`'� 0	,1' �� ) 

  5�CC6 \$(�CC� �CC� �CC��� @�,CCL B��%CC� HCC� � HCC*^�: %CC3d

   	� � @�,L HVI3: .P 8b |�(�7 %^ �	 �2�A1 =�u .  �,Cg3: H�

            @(�o !"�C/(%N � �Cg' 	�,: 5�6 �	 �6(,3&� |�(�7 	�]�(

       H'"�� �In �� K?( "( )0� H'(	 �7�	  .A'�/ K� !�2   �	�RAC/( �A:

%�	�� )y .(      5�C6 HC� HN,� �� p�31S     5�C6 )HCVI3: !�C2   	�,C: 

    [:�7 H$ H�u �	 )�	�RA/( :     .'�Cn,� HC�u)�~��  .A'�C/  �CA: (  �C�

       D���" H�u � .37 .:,? ����)��~��.A'�/ �A: (   _,C? �C��� ��

   �/( �	,� .37 ./� .      �A1 =C�u HC *$ �C��`' �	      l�CR��( �C� �C2

  .8��V��� .A'�/  D ��� �A:              �C� 5�C6 "( ).'�Cn,� �1=Cn "( �C�

%'%7 .     �	 5�C6 �(�VA/( "( h�    �2�A1 =C�u )     ��C: �C`:����( )

     HC� ��CC � �#C$ 0�%C� !��C �� @�C *1+    HACC/, � � \g3C: �,Cb

).-AR2 (              �C� �C��� @�,CL HC2�: B3� .'�:" �"�� K� .b �	

               		�C� 	�C]�( 5�C6 �	 HC36� !��C]: 	�C]�( � .P 8b |�(�7 .

  �A1 =�u !�� �� @� *1+         HC$ 5�6 .A�,b� |�(�7 H� HN,� �� �2

 5,*� |/,�  �A3$ .v� !�2 .: ; H� )%7     �2 |/,A: �,b��  "�� 

  ���� _�]'( ��8&� .            )!��C �� ���	 �C2 !(�C� )�,Cg3: D C12 H�

 H Rt� EcS��    0�$�/ �`7 H'�6)�H       �%C7 H Rt� � _�6 @�,L

 H� � H'��(%N �,b (    aC VG� !(�CN( [CG: H�)   �%&#C'(	 HC'�T*�

!"���#$ (  [1^%7 .        !�(%`-' "( .7�' @c&#: H� HN,� �� �

 c� )EcS��    ���� �(�n �	�RA/( 	�,: H*L�� .   �	�RAC/( E� \]^

       	�%C^ H*^�: �2 �	 �%7��    .C?( �y         l,C1]: �	 � 	,C� �CA ? 

 )!�� �� �#2 �(������ @�,L �2��1 � . �	 ;�%N� � ���� 

  [ &#� @(�o %L�	         aC1+ �	 �	 5�C6 �%32	�~��   � ��~�� 

.A'�/    �	 � !�A:  [&7�  HC�(�( �	�RA/( 	�,: �A1 =�u "( .��17  

�%7%'( .                ��� HC� HCN,� �C� 5�C6 �C��� HC$ �/( �$o 0���7

%�	�� D  P� !�A:��% 2.  
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          "( %P� .N��6 E� �" � �%7 H Rt� EcS�� )_�6 EcS�� �	

    H',1' �2��1 � .:�1� "( !�� �� %�	�� !�(	�� .H',1'   �	 !�(	��� 

    : �2 �	 � H*^�:  H*^��z   H',1' )�      �%7 	�(� !�� �� E� H',1' 

     )5�C6 mI/ H��4   �" HC',1' E� (   %C'%�	�� �C7(	�� .  O��C�

H',1'              �	 � �%C7 HA=C7 ��C� D�%3d �%3�,7 	(,: �� (%A�( !�(	��

       %'%7 �	(	 ,#A=7 �IV: E� �� W ' 0���� .  D -3C/ �L�3+ �g*9

)E�CC/ � [CC& ' )\ :	�CC$ )hCC: )WCC3-3: )!�� )DCC2� ( ��� "(  
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}�  
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 R*'/ .�+V � 2>)�S+V �? ��B �+
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C>!? $��� 8
� �
#  
  

  .1�( E�N !�A:,A���A&�/()    H*PC7 �C�(  �"(%C'( )   %'%C7 !�C � .

H� [ ?	 	,N� @(�o �	 ���37 EcS�� _�6 � H Rt� )�%7  !(�C� 

D  P� �g*9  )�C`'� �	 D -3/ �L�3+  HC',1' �C2  (%CA�(  �C�  E(WC � 

0�I*/ )�8=' � % /( {��%��*X H� � *9 � % /( {��A ' � *9( 

\w2 %'%7 � h�/  �C�(�n  _�C]'(   �����C�)z .(  E� �" \C]^

 W ' .N��6       H� j��:"� 0�:" �	 H*^�: %3d �	      �#C� K� H* /�

 \CC]^ HCC� ��%CC: H'(,ACC/( KCC� � !�CCA ? KCC�4y�.CC* :   �CCA ?

�"(%'(  !� �%7.  
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  H� j2�r� D�(           �C� .�	�t� pc:�$ H��� �� !��:� M�b K� @�,L

           [:�C7 HC$ E� 	����$ ��1 � mI/ ��`d � �(�&� H/ :  EcCS��

 i X�� )�%7 H Rt� EcS�� )_�6   E� � �%C7 H RtC� EcS�� 

    �8=' H� ��dy�            HC� ��Cd E� � _�6 EcS�� i $�� � %L�	 

 �8='y�%�	�� (�N( )�/( %L�	 .  
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 �	(	 W ?�'�   _�C' |/,� �2      [=C$( �(WC�()Excel2010 (  �SAS9.1 

 ���� @�,L . D -'� : H=��V:          �	 � DC&'(	 0,C:"� |C/,� �C2

_�' | G:�(W�(SAS 9.1  �C��� @�,CL .  .C3P: p�31CS  �	 !�(	

 %L�	 �3� mI/)�y/�< P (%7 HA��� �g' �	.  
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yBOD             ��	�CV: �C� �(�C12 �%7 H Rt� E�=� � _�6 EcS�� �	 

   �`'� "�]:)      0�:"�C/ !�2	�(%'�AC/( H� HN,� ��     | CG: �C��R^ 
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EcS�� l,'    	�(%'�A/( "�]: 0(W :�2  �A:(���  

_�6 EcS��  �%7 H Rt� EcS��     	�(%'�A/(!"���#$*  ,���**  
W3-3:  yz  4�    4��  4��  
h:  ��  y4    4��  4��  
!��  z�y  ��y    4���  4���  
D2�  z��  4z4    y���  y���  

_, :	�$  ��  ��    y�  ��  
[& '  y�  ��    4���  4��  

E�/  z�  ��    ����  y���  
 (mg/l) BOD5 �/���  �/��    ���  ~  

COD (mg/l)  �/���  z/4�    4��  ~  
* :R^ 0�:"�/ 	�(%'�A/(            0(��( �=�" | G: ���** : @�&=� "( [V')4�(  

  

   .: �%2�#: ;�%N D�(       �L�3+ H *$ �%7 H Rt� EcS�� �	 	,7

   .: "�]: %^ �	 %3C7�� .           �CL�3+ .:�C1� WC ' _�C6 EcCS�� �	

 D -3/)  _, :	�C$ �WCN H� (    %C'�(	 �(�Cn "�C]: %C^ �	.   ��	�CV:

BOD5 � COD  �ACC/( ��	�CCV: "( j CC� _�CC6 EcCCS�� �	 	�(%'

%�	�� �%2�#: �=�" | G: ���R^ 0�:"�/.  
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          D -3/ �L�3+ ;�VA'( %L�	 ��	�V: H *$ !��:� [ *G� � H�W]�

    5�6 a1+ H�)         E� �" �	 �CL�3+ �g*9 }�/(�� �%7 H8/�G:

  EcS�� � .N��6  !	��� !�C2 (  �	   ;�(%CN�   � �  HC�   �,Cb

  �%�	�� H�(�( HLc6%'( .    H� B��A' H� HN,� ��      DC�( �	 �%:� �/	

            �CL�3+ HC *$ ;�VA'( %L�	 �� !�� �� E� !�2��1 � �k( )a VG�

 �"(%'( D -3/    .3P: %L�	 K� mI/ �	 �%7 !� �  �%2�#C: �(	

  %�	��)  ;�%N� .(    H3:(	 %3d 0,:"� a8b ��   )D&'(	 !(D��A1$ 

D -'� : L�3+ ;�VA'( %L�	    _�C6 EcCS�� ��C1 � �	 D -3/ �

            E�C/ � !�� )h: D -3/ �L�3+ 	�,: �	 H$ %�	�� �%2�#:

 .3P: OcA6(           H RtC� EcCS�� )_�C6 EcCS�� ��1 � D � �(	

              D -3C/ �CL�3+ 	�,: �	 � E� � _�6 EcS�� i $�� � �%7

    .3P: OcA6( \ :	�$ � W3-3:         D C� %CL�	 B3C� mI/ �	 !�(	

     H RtC� EcS�� � _�6 EcS��    �%C7    %#C' �%C�	.   D��A#C � 

            ��C1 � �	 [& ' � E�/ )!�� )h: )D2� �L�3+ ;�VA'( %L�	

             �CL�3+ ;�CVA'( %CL�	 D��A# � � E� � _�6 EcS�� i $��

           �%2�#: E� � �%7 H Rt� EcS�� i $�� �	 \ :	�$ � W3-3:

%�	�� .\2          .C3P: OcAC6( HC$ 	(	 0�#' B��A' D 3d   D C� !�(	

   � _�6 EcS�� ��1 �  ��C1 �          �	 E� � _�C6 EcCS�� iC $�� 

              �	 �CL�3+ HC *$ ;�CVA'( %L�	 � 	�(	 	,N� %L�	 B3� mI/

            E� � _�C6 EcS�� i $�� ��1 � "( �A1$ _�6 EcS�� ��1 �

 %�	�� �%2�#: .             ��C1 � � _�C6 EcCS�� ��C1 � 0�C : H=C��V:

           a1+ H� �L�3+ ;�VA'( %L�	 H$ 	(	 0�#' �%7 H Rt� EcS��

     C� EcS�� ��1 � �	 5�6           �C:( �C/( �	,C� �A#C � �%C7 H Rt

 .3P: OcA6(           �CL�3+ 	�,C: �	 �`3� %L�	 B3� mI/ �	 !�(	

          %C7 �%2�#C: �,� ��1 � �	 D � [& ' � D2�)  ;�%CN�( .  HC$

 .: 0�#'         EcS�� �	 	,N,: D -3/ �L�3+ D�( "( .#T� %2	

           �%C7 [CVA3: .?� 	(,: �� %', � �k( �	 �%7 H Rt� %C'() .y (  WC '

  A'( %L�	 j�(��(          EcCS�� 	����$ �k( �	 (� \ :	�$ � [& ' ;�V

  \2 %'	�$ �%2�#:            ;�CVA'( %CL�	 HC$ %C3A��� H] A' 0�'� D 3d

              H RtC� EcCS�� "( �CA1$ _�C6 EcS�� ��1 � �	 �L�3+ D�(

  �/( �	,� �%7 .           	�(	 �`��#C: aC VG� DC�( B��CA' �C� H$) .� (

       �	�$ o,R' ��1+( H� �L�3+ H$ ���� H] A'       �C`'� 0(W : � %'( �	

�	,� W d�' �� =� EcS�� �� !�� �� H� �8=' .N��6 E� �" 

�/(.  
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4
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D2� y/�zz  4/�44 ** �/�  y/��  
!�� �/�y�  �/y4 ** �/��  �/�z  
h: y/4��  y/�� ** 4/��  �/��  

W3-3: z/y44  4/��� ** 4/��  4/�z  
E�/ �/�z�  �/�y� ** �/��  �/��  
[& ' y/��� y/��4 **

 �/�  �/�4  
_, :	�$ �/��� �/��z ** �/��  z/��  

** :.3P: !�(	 �	 mI/ {� L�	%  
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>&=>&? D<�$ �� o��2� �
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��1 �  D2� h: !�� W3-3: E�/ [& ' _, :	�$ 

_�6 EcS��  �/4� c* �/�� b 4/�� b �/�y b �/�z b �/�� c ��b 

�%7 H Rt� EcS��  4/44 b �/�� b �/�� b z/4� b �/44 b �/4� b 4�b 

_�6 EcS�� +E�  �/4� a 4/�� a �/44 a �/�� a �/�� a �/�4 a �/�y a 

�%7 H Rt� +E�  �/4� a �/4� b �/�� b ��a �/44 b z/4� b �/�� a 

* :D -'� :.: 5�A#: O��^ !(�(	 0,A/ �2 �	 H$ .��2 mI/ �	 %37��y %.3P: OcA6( D&'(	 0,:"� %'�(%' !�(	.  
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     D -3/ �L�3+ ;�VA'( %L�	)       )\ :	�C$ )WC3-3: )h: )!�� )D2�

  [& ' � E�/ (  E� �" H�    0,AC/ "( .N��6 !�2     �	 5�C6 !�C2

      �	 !�� �� ��� �R2 ;,b[&7   !�C24    .C?( �      �%C7 �	(	 0�#C' 

�/( .  [&7 D�( �	 \��(	 �2 :/T :     )_�C6 EcCS��HT :  EcCS��

 )�%CC7 H RtCC�0T :cCCS�� iCC $�� )E� � _�CC6 EnT : iCC $��

    E� � �%7 H Rt� EcS��.     [&C7 D�( �%2�#: "(    .C: �C2  0(,C�

              HCA��� ;�CVA'( 5�C6 aC1+ HC� D -3C/ �L�3+ H$ �����	   � %C'(

\2              ZC*AT: !�C2��1 � �	 5�C6 a1+ H� 0� ;�VA'( %L�	 D 3d

   H� �	,� @��RA: !�� �� !�,b        _�C6 EcCS�� 	�(,C: �A# � �	 H$

D��A1$   (� ;�CVA'( %L�	  	�(	)4� (     @(WC*� ;�CVA'( j�(WC�( WC '

             �%C7 H RtC� EcS�� 	����$ ;�8'	 H� �� 5�6 a1+ H� D -3/

                @(WC*� 5�CG� j�(WC�( �C*+ HC$ %C3A����	 � %C'	�$ ��(W�  
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      �(%CV: j�(WC�( )D -3/TOC          �	,C� 5�C6 .GIC/ ��C1+( �	 

�=2) .�� (       �	 D -3/ @(W*� �$�^ 	�$ 0� �5�6    HC$ .��C2

   .: )%'�(	 ��W� ���3:        @��,C/� "( .#T� �$�^ �*+ H� %'(,�

             HC$ %C7�� 5�6 ;,*G: �$�^ �� �(�12 }� @(�o � !% �,*$

H�                   [CVA3: WC ' @(�o DC�( HC� [tCA: D -3C/ @(WC*� 0� i8C/

.:  %'	�� .               �" HC� �CL�3+ DC�( ;�CVA'( %CL�	 �CS�^ a VG� �	

E�                ( .C*$ �C?�^ �	 0�C:" �C7�� �C� .CN��6 !�2  j�(WC�

HA���  %'( .     EcS�� i $�� �	 j�(W�( D�( H$     �	,� �A# � E� �� �2

�/( .\2              �%C7 H RtC� EcCS�� 	����C$ �	 j�(WC�( D�( D 3d

       %C�	�� �%2�#C: _�6 EcS�� "( �A# � . 0�C��N    .]��%C� !�C2

  .: Q��/ p�A8='             @(�C  e� %C'�� �	 0�C/,' [C�u	 "( .C&� %'(,�

     D -3/ �L�3+ "( .6�� ;�VA'( %L�	   ���	 ;,b �	    !��C �� !�2

%7��.  

    .: 5�6 K8/ ���� 	,N�      ;�VA'( %L�	 [�u	 "( .&� %'(,�

   %C7�� �L�3+ 	��" .             �	 D -3C/ �CL�3+ 	�C�" �Cg*9 �C*+ HC�

�/( ��gA'( [��n W ' 5�6 �	 �L�3+ D�( 	,N� EcS��   �C2 �

   D -3/ 5�6 ���� Hd        �	 �CL�3+ D�( !����o,R' 0(W : %7�� ��

.1#2�$ W ' 5�6�  %C��)��.(  \C2   �C$�^ D C3d  Q��C/ E�  �	

�$�^ )5�6 .G N�� �t3+  HC�  �(�C12 E�  HC$ "(  H*CL��   D C�

5�6 � ��(,�	 �A1 =�u �	 jT�!�2 u�� D&1:   @�,CL )�/(

HA��� .: W ' )%7��  �CL�3+ ;�VA'( %L�	 j�(W�( [�u	 "( %3'(,�

   %37�� 5�6 a1+ H�.        0,AC/ mIC/ �	 EcS�� "( �	�RA/(  !�C2

   H� 5�6   ���8&� @�,L)  HAC/, � !�� �� (       [C�u	 "( �C-�	 .C&�

               .C: 5�C6 aC1+ HC� �CL�3+ DC�( ;�CVA'( %L�	 j�(W�(  %C'(,�

%7��.   0(��&12 � �,� D =^) y (      [C& ' ;�VA'( %L�	 j�(W�( W '

 �	 5�CC6 mICC/ �	 EcCCS�� "( HACC/, � 	����CC$ |�(�CC7 �	 (�

     %'	�$ ��(W� E��3A: 	����$ �� H=��V: .\2   D 3d    � KC�,$ 0�

  0(��&12)4� (         @(�o �C� EcS�� !(WN( D � H$ %'	�$ ��(W�

.: @�,L !�A# � }�1� E��3A: 	����$ .b �	 5�6 	� �.  

  
($
C>!? $��� ��
��  

�. .:�:(  )M .���4 ../��� %'�� �X�^ �L�3+ D -3/ )\ :	�X E�/ � !�� 	  �0,A/!�2 s�6 �/	 �	�,T'   � �/	 �	�,6   � � kJ� 

	(,: .?� �	 ',1'H!�2 	�/ �	�,6 .�0���H:�' /�37��X. 7�(%) �%>#'(	 )!"���#X �-#'(	 �0(�`�. 

4. ( ).�(���n�.)} ._. l ).3 =^.).* +�1/(  0 ..:(�`�M � �� .0� ?(��: .���� .� kJ� 	����X EcS�� !�`7  �C�  QC1]�  �CL�3+   D -3C/

)_��X �  [> ' (�	 �6�	 5�6 � 0,A�" .�:�3*t� .1*+~.#2�r�  @�V VG� [-3N � ��,3L  0(��(�z)4:(���~���.  

�. ( ).�(���n�.)} ._. l ).3 =^. M � .* +�1/( .0� ?(��:. ���� .Q1]� @(W*� D -3/ E�/ � !�� �	 ��� �  �,C :  0�CA6�	  � 0,CA�" 

s�6 !�� �� �%7 �� EcS�� !�`7 .�*]: | G:  ./�37��)��:(y�~y�. 

�. =^D.*n( )l .����( 	�RA/ �"( EcS��!�2 .-'�6 � S��Ec H Rt��%7  Rt� HH'�6�2 �	 �� �� !u,tG:@ !"���#X �  HC��e� 

.+,3t: ��R/!�2� E .3 :"��" .H?�/� !�AX	) �%>#'(	 )!"���#X ��-#'(	 0(�`�.  

y. D =^ ( )�,�.) � .M.a^  ( )� ' .� �	(W *+ ( .@,A� .���� .EcS�� �� !�� �� "( h� 5�6 a1+ H� �L�3+ .6�� ;�VA'( ./���  _�C6 � 

E�=� !�`7 �	 E��3A: � HA/, � E�n�9 |�(�7 �	.H*]:  E� � s�6 )_,*+ � Q��3L !"���#X (44 )4:(���~��4. 

z. D =^ ( )�,�.) � .M.a^  ( )� ' .� �	(W *+ ( .@,A� .���� ../��� @(�  e� � R X .�� 1 7 EcS�� _�6 � E�=� !�`7 �	 �k(  �,C8+ 

"( 0,A/!�2 s�6.H*]:  E� � s�6 )_,*+ � Q��3L !"���#X (4�)�:(�y~yz. 

�.  _ ).* `/ .���� .                 5�C6 �	 D -3C/ @(WC*� ;�CVA'( � .-AC7�8'( �	 E�=C� �C R $ � kJ�       0(�C`� E,C3N HCVI3: !�C2 .    HC:�' 0�C���

./�37��$ 5�6 %7�( }�%: � ��� ��-#'(	 )./�370(�`� )  

�. _ ).��8b�8b .���� .M�b �	 !�(%���E�=� �� !�� �� !�2 .�" | G: � E� H*]: �=4�:�y~��.  



 �������	
 ��
�� � ����
�� ���� � ���� �
� � �� ���� � /  
!"#$%&
' /  (�
)' "*+ � ,-' /%�+
. /01/  

��  

�. _ )!%��+.�. � � ..R]'. ���� .!"���#$ �	 �%7 H Rt� EcS�� "( �	�RA/( .�" � !�� �� .*: HA 1$  )0(��( .#$4��HGRL .  

��.  _ ).�(%6%X .���y .    E�o H'�6��X E�=� �k( ./���       s�C6 @� L,t6 .6�� !�� 0�`RL( D2�          HC',� %C3d �#CX �CG� !�C2

.A6�	 .0����./�37��X H:�'  )%7�("(� 7 .AP3L ��-#'(	 ).P 8b Q��3: �%>#'(	.��HGRL .  

��. _ )%3:	(�: .M � ..'�-d�2 .- �. ���� .�k( !�� �� �� E�=� H Rt� �%7 !�`7 �� Q�",� E�/ �	 _(%'( [R*� W8/ �   D C:�	 )s�C6 

j��12 .*: ����%: H>87!�2 !�� �� � �" ).#X �%>#'(	 ./%3`: _,*+ ��-#'(	 )E� % `7 0(�1d "(,2(.  

12.  M )0��%^,:.) E  .  _ � �3 �.  !	�]A/	 % ^�  .���� .    H Rt� E�=� "( �	�RA/( � kJ�       @(WC*� QC1]� �C� 0�`RCL( ;�17 EcS�� H'�6

0� �� �%7 !�� �� @u,tG: � 5�6 �	 \ :	�$ � [& ' )E�/ D -3/ . .&7W� _,*+ �	 j2�r� H*]:�)4 :(���~���.  
13. Alloway, B.J. 1990. Heavy Metal in Soil. Blackie and Son Ltd., London. 

14. Bahati, M. and G. Singh. 2003. Growth and mineral accumulation in Eucalyptus camaldulensis Seedlings irrigated 

with mixed industrial effluents. Bioresour. Technol. 88: 221-228. 

15. Changrui, G. and R.J. Donahoe. 1997. An experimental study of heavy metal attenuation and mobility in sandy 

loam soils. J. Appl. Geochem. 12(3): 243-254.  

16. Echeverria, J.C. M.T. Morera. C. Mazkiaran. and J.J. Garrido. 1998. Competitive sorption of heavy metal by soils. 

Isotherms and fractional factorial experiments. J. Environ. Pollut. 101(2): 275-284. 

17. Elzahabi, M. and R.N. Yong. 2001. pH influence on sorption characteristics of heavy metal in vadose zone. J. Eng. 

Geol. 60: 61-68. 

18. Fine, P.A. Hass. R. Prost. and N. Atzmon. 2002. Organic carbon leaching from effluent irrigated lysimeters as 

affected by residence time. Soil Sci. Soc. Amer. J. 66: 1531-1539. 

19. Gohil, M.B. 2000. Land Treatment of Wastewater. New Age International Ltd. Pub., New Delhi. 

20. McLaren, R.G. L.M. Clucas. M.D. Taylor. and T. Hendry. 2003. Leaching of macronutrients and metals from 

undisturbed soils treated with metal-spiked sewage sludge. 1- Leaching of macronutrients. Aust. J. Soil Res. 41: 

571-588. 

21. Pescod, M.B. 1992. Wastewater treatment and use in agriculture. FAO Irrig. Drain. Pap. 47, Rome, Italy. 

22. Roney, N. 2005. Toxicological profile for zinc. <<http://www.astsdr.cdc.gov/toxprofiles/ tp60-c9.pdf.>> (Jan. 

21,2005). 

23. Sibe, C. and W.P. Fischer. 1996. Effect of long-term irrigation with untreated effluent on soil properties and heavy 

metal absorption of Leptosols and Vertisols in Central Mexico. Z. Pflan-zenernaehr. Bodenkd. 159:357-364. 

24. VanCuyk, S. R. Siegrist, A. Logan, S. Masson, E. Fischer and L. Figueroa. 2001. Hydraulic and purification 

behaviors and their interactions during wastewater treatment in soil infiltration systems. Water Res. 35: 953-964. 


