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Abstract  
Organic manures are the source of many pathogenic bacteria which could be dangerous for human health. In this 
study, the effects of soil texture and structure on transmitting and filtering of manure-borne Escherichia Coli 
were investigated. The intact soil samples (25 cm in height and 16 cm in diameter) were taken from a sandy clay 
loam soil and a loamy sand soil. Three manures including: cow manure, poultry manure and sewage sludge were 
applied on the surface of the soil cores at the rate of 10 Mg ha-1 on dry basis. With controlled steady-state 
unsaturated water flow, the influent and effluent concentration of Escherichia Coli were determined vs. time up 
to four pore volumes (PV). In spite of greater adsorptive sites of sandy clay loam soil, more bacteria have been 
transmitted and polluted the effluent of the soil. The loamy sand soil filtered more Escherichia Coli compared 
with the sandy clay loam soil. The effluent contamination of poultry manure-treated columns was greater than 
the cow manure and that of treated sewage sludge. In the majority of the columns, the difference between cow 
manure and sewage sludge was negligible. The filtration of Escherichia Coli in loamy sand soil was greater due 
to weaker structure and discontinuity of pores which are responsible for physical filtering. In sandy clay loam 
soil, the stable structure and preferential pathways are believed to cause funneling of the bacteria towards the 
bottom of the columns and the early appearance of Escherichia Coli in the drain water. The results demonstrated 
the importance of soil structure and preferential (macroporous) flow in bacteria transport which could diminish 
the impacts of soil texture and adsorptive sites on the transmission mechanisms. 
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�5��G�� �,H � y ��� ��l s���� ! "����� ٭
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,�� � �G�H� �� >��	�1� �7 �� !��' �* ��	-Y .>L' �N����� �� 
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5��,H�  * � � !���� �� �� !��' �* %4Ll M����T� !���  �� �

,��� >�$��* � ��7 ! "H	��$ ?	�: �� �� ? ��D�H� A� �7 ! "H	��$ .
 * �*��* >*�  * �"� ��  * A� 7 �	�$ � �	' �Y	0X�`r>�H $ ����

 �D�E� �* @+=�) �* ��*��* >H ��� M,� ?� +�u/m>�H �$ �� ����
 $%Y(,� 	N��� .�	�' @�'�� �� !��* >�	N*� ! "N� ��� ���

���=� �$ � 7)��4H ��	�� �	�'  �* 5���0� � 7 �	�$ �$ (��4H ��
 ,� ��6�� .#�XZ ��*��* � "O  � A� 7 �	�$ � �	' >�	N*� (� ���

 !�&-� ��)��,Zhuu �D�E� (%6 � ����� .�� ! "0XZ ���&-� !
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PV|/`APVh/`APVr/`APVx/`APVd/dAPVr/dA
PV|/hAPVq/h�PVm� �� � �� �� ���-b0� � � �7 ! "H	��$ 
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 �H	0H � * �� �� !���Aq>L�� �	* ���1 .�H	0H ��9��� �* 5�	1� �� ! �

 �� 5� &�$�  * � 5,� R�E� K�� A����$ %��) `/|�H	0H �� ���1 >L�� 

	�L* �L���� ���	_� %N' s�3� !�� �* A5,� R�E�)EMB ( %N�'
 ,� 5��� .%�L) M,�� ��* %N�' s��3� ! ��`u �� dm�� A%Y �$ 

,�� s�3�)�	� *	=H� (! ��  *ht>�H $ ��� ,�� 5��� ����E ���� .
%N' s�3�EMB �H�,BH� � !���&U jJ�� !� Z �L���� ! � �L* 	

>� !��' * ,�� �� �' ,� * >�� !���	L %�{� K�� ! � ,�-']`r.[
%N�' s�3� !�� �*EMB !��' �* ,��� !� ��� >�&-� K��� ! ��

>� ,--' .!��' �* ��GN� !��* >L' �N����� !��' �* �� �$ �� ! ��
 %��� �� ��* y	0X� �� �' A!�B�� >E���6� ! "F�3� �� A>&-� K��

IMVIC\>� ,�� 5� &��$� A,�-�	� .�A� ��� 5��� 2� ��  �"F�3� ���
 A��9��1 A � �� M����$TSI ^ASIM e�MRVPi>�� ,-�� *]`r.[

w�� ��* A%N�' s��3� !�� ��* 5���' ,��� !��' �* >H	�L' ��,+�
 5,H� w� 0�o>���7 �� �� !��' �* %�4Ll ���$ � w� 0�� A

)C(!���� �)C0(>���L�� �� >���-L' ,���Z��  ���* � �����$ 3� ������1 
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5��,H� %" A��� �* 5�JY !��' * %4Ll !��� �� �	�	� >�	* 
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�� � ��H	0H ,�� !���� .s��3� !�� ��* �� %N�' �� ��)EMB A
!��' *>L' �N����  �7 ! "H	�$ �� >��7 �� �� A�	�' ��,�* �

,NH 5,� N� .
2���	�' 6 j��: A5� &��$� ��	� >N� ��� j�: (���) ��� ��

 �	L* @1 E �� 5�	�' 6 �� �	�* ���=� �$  * >6� /� 2� ' ! �]`t.[
� ��7 y	��H A?�� � ��0��  ��� �	�' ��6)���� � ��7 � ��7 � >�	��1

K	1 >$� >-� (!�	' � 0�� K�� � 0�� �)� >�l�� �	�' A!� �� �	�'
�J��} 6 ���X1 (�	��* .>��$��* ��	��� ����T��A>����7 %��4Ll )C(

>L' �N������ �� ! ��"0XZ �� ���&-� !`/|Am/|A|/`Ax/`�m
���*��*PV�	��* .5��� ��* ! ��� ���* 5,���� %��$� �K���H �L���$� ��9��6�
!� ��MSTATC  ���� D� � 5,� ��9X� -�BH ��  �" w�� ��* LSD 

%6�� M�	U.
�-7� ! "�-3-�\)BTC ( ���7 %�4Ll #��� �B1 M�	�U �* >

)C(!���� %4Ll ��-b0� � A)C0(@�Z�*CFU mL-1�*��* �� A
!��&-� �� #XZ)PV (  �* ��L�G� �	�' � � �7 ! ��� 0�� !���*

 ��9�6� K�H �� 5� &�$� 2��'�^� >��	�1� ,�H�� � A,����� #�$� � �� 
��  ��"' 7 >� ��H�	� � >��1� ! ����	'  ��* 5,��� � ��0�� � ��7 ! "H	���$

,� >$��* � �3* A5�	1� �� (�� ).

��xC( 5 h��> 
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,�� � �7 zF�$ ���� �	�' �	��H �$	$ 5��0� � 5,� ���� .�� ��)
#��* ! "H	��$ �� !��' �* %�'�Z ®,--' ��,3� ! ��	�' 6  * (-'

!��' ��* �� !��,��+� A� ��7 � 5,��� ����Z � !��,��"BH � ��7 ��  ���
	��L3� �� 9���H !��,��+� �� �� � ���� 5����0� � 5,��H � >E ��* � ��7 ?

,� �� 7 � 7 ! "H	�$,H.� >��	�1� ��9�� � �� A� �7 ! "H	��$ 
!��' ��* (�� ��) �� � ��7 >� ��H�	�  ��* >��$	=+� ���F*��,-������ .

1 Breakthrough Curves (BTC) 
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A��L�G� >� �0��� � >�=�9�6 ! �"����� %�LY ��* � �7 ! �� 0��
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   �* �L�G� *�� ��	� 2�* E � �7 �� !��' �* !��,�"BH � >� �
>-+� ,� ��� .>�	N*� >� "H 2Z��� ��)PVf/i(>�	N�*� %�LY �*

 ��W� � � �7 � �0�� ��W� A!��' �* !���� %�4Ll (� ' � �	' � ��
 � �7 2* D��×%�6 � (� �' >N�=�� �� >��	�1� ��9��� ��* �	�'

)?�,i.(
2=� �� \�	1� ,H�� >��� �� 5���� >�	N�*� � ��� ?	�: �� 

%$� 5,� .� >��	1� M,�� � ��=H� %�LY ��* >�	N�*� !�,��*� �� 
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!��' �* K �B-� ��� ���7)��PV\/f(K	�1 � �7 �� >�$� >-��
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 ��PVi/f� >��	1� M,� � � �{'�,Z �* $��,5(� �' ���$ �

�5��8�%4Ll �*  "H� �W� � ���T� �* -� �N����>L'�� ��L�G� >��7 �� ! "0XZ �� 
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>� ,* � .>-+� .J�7� >�	N*� ?	: �� �� � 7 ! �� 0�� ��* !���
 � >��	1� M,� �4H� � 2�' �� >�1� ,NH 5,� N� A� ��9��� >��	�1

 � �� 5,� � X��� � K	1 � 7 >$� �� � 7 �� ��N�* >-� �	* >�	1 .
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