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BOD5 
bbn		jc		bdk		bck			i		nlk		

(TOC) dxmc		mxkl		dxmk		cxqn			i			i		

SS bdq		jn		nll		ble			i		bbe		

�a����	>� kxkc		jxck			i			i			i			i		

NH3-N mxcq		nxnm		lxnb		nl			i		qxce		

NO3-N l		l			i			i			i			i		

Org-N dxj		qxd			i			i			i		exbk		

�[1�	>� 	i		qxj			i		nxbl			i		nxbb		

Ortho-P 	i		qxj		nxbb			i			i			i		

pH jxj			i		cxj		cxj			i			i		

��	�.�$�� 

Ca2+ 	i			i			i			i		dxjd			i		

Mg2+ 	i			i			i			i		mxnq			i		

Na+ 	i			i			i			i		cqj		cqe		

K+ 	i			i			i			i		be		be		

�8��	�.� 

SO4
2- 

	i			i		bml			i		njl			i		

Cl- 	i			i		bnl				ced			i		

EC(dS/m) qnxn		nkxn			i			i		bexn			i		

R.6��	���	>� 	i			i		dne		dnb		bklk		bklm		

SAR 	i			i			i			i		dqxd		dxm		

B 	i			i			i			i		mdxb		qxb		

�����6��CaCO3���	i			i			i			i		cnn		ncn		

�7��CaCO3� 	i			i			i			i		nmq			i		
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qxd	im � diqxm � qxd	im � 	 cexd � qxd	icxd � 	 kcxj � dibxj � - pH 

	i� jxl � jxl � 	 nexb � qqxb	ibqxb 	 	 bkxm � exbb	icjxb 	 dS/m EC 

	i� 	i� 	i� 	 ejxq � kxm	ijxq �
	 ndxq � mxm	ik � meq/l HCO3

- 

lxm � lxk � lxc �
	 ccxn � mxn	ijxb �

	 qxkn � dnid � meq/l Cl
-
 

	i� 	i� 	i� 	 nkxk � cxm	ic �
	 bdxbe � qxkb	idxn � meq/l SO4

2-
 

	i� 	i� 	i� 	 ecxq � mxj	iq �
	 bxnq � cjikxm � meq/l Ca �Mg 

	i� 	i� lxc �
	 cexm � bxj	iexq 	 	 jxkn � jxen	ikxe � meq/l Na 

	i	 lxc 	 lxc 	 	 jbxc 	 mqxc	ijcxc 	 	 lqxbn � qqxnb	ibmxq � ��� SAR 

lxb � jxl � jxl �
	 bemxl � ndxl	ibcxl �

	 	i� 	i� mg/l B 

	i� lxq � lxq �
	 cbxk � nxq	ibxc �

	 	i� 	i� mg/l N-NO3 

lxb � lxq � lxq �
	 llnxl � lbxl	il �

 
ND� ND†

� mg/l Pb 

lqxl � lbxl � lbxl �
 

ND ND 
 

ND� ND� mg/l Cd 

nxl � nxl � nxl �
	 llcxl � lbxl	il �

 
ND� ND� mg/l Cu 

lxn � lxn � lxn �
 

ND ND 
 

ND� ND� mg/l Zn 

lxc � lxq � lxq �
	 lkjxl � bnxl	ilcxl �

 
ND� ND� mg/l Fe 

lxb 	 nxl � nxl �
	 lcxl � lmxl	ilbxl �

 
ND� ND� mg/l Mn 
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�� [�&(�����K�L>� q�)�

� �� � � .+
(E4��[��	>���	]8	��	�g.�I�

�c� c	ijxl � � jxl � dS/m  ECw �

�nlll� nlllikql � �kql� mg/l   TDS
1
 ��

� � � � �

��o3<.[�Eh�)	(�	]8	<.[�	��D��	��	�g.�I�

� � � � �
I�ECw 	�	 SAR (��	��	��	���� )�

� nxl � jxlinxl � � jxl � EC � SAR= c	i	l  

� cxl � nxbicxl � � nxb �
� � SAR= m		i	c  

� qxl � exbiqxl � � exb �
� � SAR= bni	m  

� cxb � exnicxb � � exn �
� � SAR= nlibn  

� exn � q	iexn � �q�
�� �� SAR= klinl  

� � � � �
4W��	����E��1"	�����Q	(�	�g.�I�

� � � � � � N���� �

�e� � e	ic � �c� meq/l � ��@�	
(���8�

� � �c� �c� meq/l � ���(��	
(���8�

� � � � � � ���6�� �

�bl� � bl	ik � �k� meq/l � ��@�	
(���8�

� � �c� �c� meq/l � ��	
(���8���(�

�cl� � cl	iq � �q� meq/l ;#�EG.��.�8	��	;����	;(.X	��I�

� qxd � � qxdiqxb � � qxb � meq/l � ;�����	��� �

� 	R.���	w�����kxd	iqxm �
�� �� pH ��

�

�

�

�

������������������������������������������������������������
�
���Total Dissolved Solids 
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bcxl  a bmxl  a ljxl  a lqxl  a nexl  a njxl  a bbxl  a bjxl  a bkmxl  a blxl  a ncmxl  a ndxl  b bbxl  a bnjxl  a P(%) 

qkxb  a mcxb  a emxl  a ddxl  a jdxb  a lldxn  a jnxc  a kexn  a lkxn  a mmxb  a lqxb  a bnxb  a bkxb  a bnxb  a K(%) 

nxbqc  b jcxjk  a mqxjq  a dkxje  a lqxkk  a qc a cnxe  a ndxbe  a lmxkbm  a bmxnjc  a kmxnc  a ccxnj  a mmxnqn  a 	ecxbdq a Fe(mg/kg) 

cj b mmxnl  a cqxcm  a cdxnj  a jqxcj  a lmxkn  a eqxq  a jdxbq  b qcxcq  a kxqk  a mxbk  a dmxbj  b ecxbnd  a kxbnc  a Mn(mg/kg) 

kmxbe  a lmxne  a cqxbq  a qmxe  a mxcc  a nkxnm  a cxe  a qqxbb  a mxnn  a jcxe  a kmxbl  a kxd  a ccxnb  a dmxnj  a Zn(mg/kg) 

bcxe  a mmxbl  a eqxc  a ldxm  a nqxm  a dxj  a nexn  a dnxn  a qxj  a ldxm  a jcxq  a mxm  a mmxm  a lmxd  a Cu(mg/kg) 

l l l a ldxl  a l a ldxl  a l l l a lcxl  a l a l a l a l a Pb(mg/kg) 

l l l l l l l a qmxl  a l l llbxl  a lllcxl  a llnxl  a llbmxl  a Cd(mg/kg) 
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The effect of wastewater application on certain soil physical and chemical properties 

Abstract 

The use of treated domestic sewage for irrigation is becoming a common practice, 

because of the shortage of freshwater resources. Irrigation with wastewater plant 

effluent can be either beneficial or harmful.�In order to study the effect of irrigation with 

treated wastewater on some soil properties, an experiment was conducted at north 

Isfahan province in 2009. In this study five agricultural fields which have been 

irrigation with treated wastewater were compared to four fields irrigated with wells 

water. Composite soil samples were taken from the fields from 0 to 60 cm of soil depth 

with 30 cm intervals (62 composite soil samples). All soil samples were prepared and 

analyzed for some properties using standard frequently used methods. Also the plant 

samples were collected and analyzed for transport	 some nutrients and heavy metals to 

wheat, corn, alfalfa and cantaloupe (52 plants samples).	
The results showed that the amount of bulk density (Db) in soils were lower in 

wastewater irrigated soils compared to other fields in both depths. Electrical 

conductivity (EC) and sodium absorption ratio (SAR) in soil were significantly lower in 

wastewater irrigated soils than well water irrigated. Hydraulic conductivity (Ks) and 

water hold capacity in soils irrigated with wastewater was higher than wells, but was not 

significant. The amount of nitrogen (N) in soils were higher in wastewater irrigated 

soils compared to other fields. Phosphorous (P) concentrations in soil were significantly 

higher in wastewater irrigated fields than well water irrigated. Potassium (K) 

concentrations in soil irrigated with both source of irrigations were almost similar. In 

the depth of 30-60 cm, nutrients showed lower concentrations than 0-30 cm in soils. 

The amount of cadmium (Cd), manganese (Mn) and iron (Fe) in soils were higher in 

wastewater irrigated soils compared to other fields. Zinc (Zn), lead (Pb) and cupper 

(Cu) concentrations in soil irrigated with both source of irrigations were almost similar��

However, in the depth of 30-60 cm, many metals have showed lower concentrations 

than 0-30 cm in soils indicating greater metals accumulations in the surface soil layer. 

Irrigation of wheat and alfalfa with wastewater had not significant effect on the 

accumulation of elements. Irrigation with wastewater caused significant increase N and 

P in shrub of corn and nitrogen (N) in cantaloupes fruits. Irrigation of wheat and alfalfa 

with wastewater had not significant effect on the accumulation of elements. Irrigation of 

corn with wastewater caused significant increase Mn in grain, but these concentrations 

were lower than recommended maximum concentration. Using treated wastewater to 

irrigate cantaloupes increased cadmium (Cd) accumulation in cantaloupes fruits to the 

range of 0.4 to 1 mg/kg dry weight indicating possible potential risk while the 

corresponding data for wells water was found no any detectable cadmium (Cd) in the 

fruits. 

In general, the results showed that the heavy metals concentration in crop has not 

significant different in irrigation with wastewater and wells water, there appears to be 

no significant risk associated with the irrigation of these crops with treated wastewater.	
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