
5. SUMMARY 
Field study was carried out to evaluate the effect of long 

term irrigation with wastewater or canal polluted water on soil 
properties and content of macro, micronutrients and some heavy 
metals as well as plant shoots of Berseem and Zea Maize crops. 
Therefore, four locations were chosen at Zenien area, El- Giza 
Governorte, differing in irrigation water sources, including 
sewage wastewater from Nahia drain, secondary treated sewage 
water from Zenien P. S., canal polluted water from Abdel-Aal 
canal and A normal fresh water from Abu El- Numerous area 
(control) outside polluted the study area. The soil texture is 
clayey. 
The results could be summarized as follows: 
1. Use of wastewater in irrigation cause salinity, sodicity and 

heavy metals accumulation problems in soil as well as plant 
tissues in long run application. The amounts of macro, micro 
and heavy metals in the studied water were relatively higher 
and more than the control. The use of such water may lead 
to toxicity problems in the long run. 

1.1. The relative changes of increasing salts in irrigation water 
used were higher compared with those of the control, The 
dominant ions were Na, HCO3 and Cl. Also, SAR as well as 
adj.SAR values are higher than the control values and the 
pH values of the sewage water has decreased than the others. 

1.2. Concentration of macro (NPK) and micro (Cu, Zn, Fe, Mn) 
nutrient in irrigation water used were higher than those of 
control. 

1.3. The amounts of heavy metals (Cd, Pb, Co, Ni, Cr, B) in the 
studied irrigation water used were more than those of normal 
fresh water (control);Therefore, the use of poor water quality 
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in irrigation play over bad role in contamination and 
degradation of soil by its accumulation. 

2. Soil properties affected with irrigation water used. 
2.1. The continuous use of low water quality led to an increase of 

total soluble salts in the soil layers. It causes salinity 
problem and sodicity will be exists in future all over the 
plots. Distribution of cations follows the decreasing order of 
Na > Ca > Mg > K, while anions can be arranged in the 
order of SO4> Cl > HCO3. The soil pH values were 
decreased in soil layers as the result of using sewage water 
effluent especially in the surface layers.  Also, the 
increasing ratio of organic matter is slightly higher due to 
sewage effluent than those of soil irrigated with normal 
fresh water (control). Furthermore, calcium carbonate is 
reduced in soil irrigated with sewage water. 

2.2. Concentration of available and total of N, P, K and Micro 
nutrients in soil (Cu, Zn, Mn, and Fe) were increased in soil 
profiles irrigated with waste water in comparison with .those 
of normal fresh water (control) depending on the nature and 
source of pollution. The concentration ratio of the studied 
elements is higher in soil irrigated with wastewater and it 
take the following order: "SWW> STSW> CPW> WW> 
NFW". 

2.3. Concentration of some heavy metals in soil profiles were 
increased in soil profiles irrigated with SWW, STSW, 
CPW, and WW in comparison of the soil irrigated with 
normal fresh water (control). A gradual decreases in heavy 
metals with increasing soil depth. However, the higher 
accumulation of these elements was found in the surface 
layers than the subsurface one. 
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3. Accumulation of macro and micronutrients in plant 
shoots: 

A slightly increase of NPK content in plant shoots due to 
irrigation with wastewater. The increasing rate in plants take the 
following order: "SWW > STSW > CPW > WW > NFW" for N, 
P and K concentration, respectively. The mean values of Zn, Mn, 
Fe, Cu (mgKe dry matter) content in plant shoots of both 
Berseem and maize crops were increasing due to irrigation with 
wastewater in comparison of those obtained from control. A high 
accumulation ratio of these elements was found in plant shoots. 
A high transfer coefficient (high accumulation) were found of 
these metals to plant shoots of both Berseem and Maize crops of 
the studied area due to irrigated with wastewater or canal 
polluted water. 
4- Accumulation of some heavy metals in plant shoots: 

The mean values of heavy metals content in plant shoots 
were increasing due to irrigation with wastewater in comparison 
of those irrigated with normal fresh water (control). A high 
accumulation ratio of these metals was found in plant shoots. A 
high transfer coefficient (high accumulation) were found of these 
metals to plant shoots of both Berseem and Maize plant of the 
studied area due to irrigated with waste water or canal polluted 
water. 

5. Accumulation of macro, micro and some heavy metals in 
maize grains: 

An increase in Macro (NPK) and micronutrients (Zn, Mn, 
Cu, Fe) as well as some heavy metals contents (Cd, Pb, Ni, Co, 
Cr, B) in Maize grains due to irrigation with waste water in 
comparison of those irrigated with normal fresh water (control). 
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CONCLUSION 
The Continuous increasing pressure for the use of good 

quality water for other sectors of the economy in addition to 
agriculture, with the almost complete use of the surface and 
ground water resources and the use of high efficiency irrigation 
methods impose the use of treated waste water for agriculture 
purpose. Therefore, the success of using that water depend 
greatly on treating this water, adopting appropriate strategies 
aimed to optimizing crop yields and quality, maintaining soil 
productivity and safe guarding public health and the 
environment. The user should have prior information on effluent 
supply and quality to formulate adopt on -farm management 
strategy. 
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