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Abstract: A pot experiment was. conducted during 2009 and 2010 seasons in Horticulture 
Research Sation in Alexandria, Egypt to study the effect of irrigation with raw and treated 
sewage water on the vegetative growth and leaf mineral composition of Balady orange plants 
grown in clay and sandy soils, as well as, the effect on soil chemical characteristics. The 
obtained data showed that growth rate, fresh and dry weight of top and, root of plants were 
increased with raw and treated sewage water treatments. Leaf and root minerals contents (N, P, 
K, Na, Fe, Mn, Zn, Cu, Pb, Cd, Ni and Cr) increased by irrigating with raw and treated sewage 
water for plants grown in both clay and sandy soils. Also, leaf and root proteins contents 
showed a marked increase as a result of the different treatments. Values of EC, pH, soluble 
ions, total N available P, K, Fe, Zn, Mn, Pb, Ni. Cd, and Cr were increased in both soils type 
irrigated with raw and treated sewage water. The clay soil indicated more positively trends than 
the sandy one. 
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Introduction 
Recently, the Egyptian government has focused attention on water 

conservation issues and the use of alternate irrigation water sources. One of 
these sources is using municipal water or reclaimed sewage water. Irrigation 
with sewage water may be recommended, as a sheep water source, as well as 
nutrients and organic matter provider. It could also be a soil characteristics 
amendment. However, analysis of such kind of water, its use regularity and the 
plant growth stage, especially for fruit tree should be put in consideration before 
using that water. Excessive concentrations of heavy metals in plant tissue may 
cause phytotoxicity or inhibition of plant growth or toxicity towards man or 
animal nourished with these plants (Badawy, 1987). Therefore, using sewage 
and treated waste water to irrigate citrus, grapevines, olive , pistachio, and 
guava was investigated (Shehata ,1983; Zaid and Asker, 1987; Tester, 1990; 
Khalifa and Hassan, 1993; and Salama and Khalifa, 1993). They confirmed that 
applying this water by drip irrigation method was possible without risk to 
consumers . Nevertheless, the waste water discharge from Alexandria 
governorate was estimated to reach one million m3 per day by the year 2000 
(Fahmy and El- Zaher , 1986), which might have reached more than that in this 
recent years. Therefore, the present study was carried out to investigate the 
impact of using raw and treated sewage water for irrigation of balady orange 
seedlings grown in two soil types. 

Materials and methods 
Plant material and experimental design 

A pot experiment was conducted in Horticulture Research Station in 
Alexandria, starting at the beginning of July 2009 until the end of December 
2009 ,then from June 2010 until the end of December 2010 on two years 
Balady orange plants ( C. sinensis ) budded on sour orange rootstock grown 
in 50 x40 em pots filled with either sandy or clay soil . The clay soil was 
obtained from the experimental station of the faculty of agriculture, Alexandria 
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