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ABSTRACT 
Using low quality water in agriculture comprises many restrictions and challenges. A field experiment was carried 

out during 2007 summer season on a calcareous sandy clay loam soil to study the effect of drainage water stress on soil 
moisture and salinity distributions and leaf water potential under row irrigation systems (drip (DR) and gated-pipe (GP)). 
Three drainage water stress treatments (TI~lOO%, T2~75% and T3~50"/o ofET,) were applied during different growth 
stages of Tomato (Lycopersicon esculentum. mill., cultivator 888). Results showed different soil moisture distributions 
under both irrigation systems down to 60 em depth with higher soil moisture profiles under GP. The lowest residual soil 
moisture was obtained when T2 and T3 were applied during the harvesting stage. Salt concentration of the soil profiles 
increased with water application rate. Soil saJinity profi1es were obviously dependent on the applied water stress 
treatments and irrigation system, where applying T2 and T3 during the harvesting stages resulted in the highest soil 
saHnity profiles under GP. Conversion points of soil salinity profiles at 40 em depth under DR represented the effective 
wetted sphere of the emitters under the study condition. Higher soil salinity profiles were obtained under DR. Flowering 
stage was the most sensitive to water stress treatments. Leaf water potential increased under T2 and T3. 
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INTRODUCTION 

As a result of the shortage in good quality 
irrigation water resources, unconventional sources 
such as drainage water, treated wastewater and 
brackish water are being increasingly used in 
agricultnre. Their utilization provides new sources 
of water for more food production. In the arid and 
semi-arid regions, yield and quality traits of 
vegetable crops are adversely affected by drought 
and/or high salinity of the root zone (Goyal et al. 
2003). Irrigation with saline water requires larger 
and more frequent applications than irrigation with 
good quality water (Boman and Stover, 2002). 
Results reported by EI-Nagar,l995; Singh-Saggu 
and Kaushal 1991; Chartzoulakis and Michelakis, 
1990 indicate that soil salinity profiles differ 
distinctly under various irrigation systems where the 
plant root zone under furrow irrigation salts tend to 
accumulate in the seedbeds because leaching occurs 
primarily below furrows while drip irrigation 
provides a greater advantage in using saline water 
because the system maintains high matric potential 
and low salt accumulation in the wetting zone as 
reported by Ragab et al. 1984; Hanson and May, 
2011. In this aspect Hanson, et al., 2009; 
Chartzoulakis and Drosos, 1995; Dehghanisanij et 
a!., 2006; Assouline et al., 2006 indicated that 
factors affecting soil salinity of root zone under drip 
irrigation include the salinity of irrigation water, 

irrigation scheduling, soil hydraulic characteristics, 
placement of drip lines relative to plant rows and 
crop growth stages. Salinity and drought stresses 
due to either lack of adequate water resources or 
using low quality irrigation water adversely affect 
tomato fruit yield through influencing leaf water 
potential and stomatal conductance and thus 
inhibiting photosynthetic metabolism (Pasternak and 
De Malach, 1995; Katelji et al., 1998; Baker and 
Rosenqvist, 2004; Maggio et al., 2004; Lobna et al., 
2009). The extent of these effects depend on the 
type of irrigation system, managerial practices, 
environmental conditions and growth stages of the 
plant (Fisher and Nel, 1990; Olympios et al., 2003; 
Malash et al., 2005; Mathieu et al., 2007). 

The objective of this stndy was to investigate 
the effects of irrigation scheduling using drainage 
water under two irrigation systems (drip and gated 
pipe) on soil moisture and salinity profiles and leaf. 
water potential of tomato plants (Lycopersicon 
escu/entum, mill., cultivar 888) grown in a sandy 
clay loam calcareous soil. 

MATERIALS AND METHODS 
1. Experimental site and soil: 

Field experiment was carried out at Maryout 
Experimental Station Fann, Desert Research Center 
(N 30° 55', E 29° 51' and 50 m ASL) during the 
summer season of the year 2007. A representative 
soil profile was sampled at 0-25, 25-50, 50-75 and 
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