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CONDITIONS 
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T his investigation is an attempt to clarify the effect of 
agriculture systems, in·igation duration time, drippers 

discharge and their interactions in green house to improve water 
use efficiency of some vegetable plants (tomatoes and sweet 
pepper) in an experimental green house unit located at El­
Sheikh Zuwayid Research station, North Sinai, Egypt. 

The study was conducted in split-split-plot design with 
four replicates. The treatments include: main plots as two 
agriculture systems in slope basin: gullies and pillow systems, 
sub-main plots as three daily irrigation duration times, i.e.; 12 
hours continuous, 8 hours continuous and 8 hours intermittent 
as 4 hours twice and by a constant rate of 10 minute/hour and 
sub sub-main plots as two dripper discharges, i.e.; 8 and 4 
liter/hour. The results were analyzed statistically. From the 
experiments, the following results were obtained: 

There is a positive effect on number of fruits, plant yield 
weight for both early and total yields. water use efficiency and 
investment ratio by cultivating in pillow and by decreasing 
irrigation duration times and drippers discharge, while negative 
effect has been found with water consumptive use values for 
tomatoes and sweet pepper plants. All parameters show highly 
significant differences among used treatments. The applied 
managements improved water uptake and water use efficiency 
as well. The results of applying 4 hours twice daily comparing 
to 12 hours continuous irrigation application (which is the 
already used rate in the site) show water saving amounts by 
about 26.5 and 29.3 % for tomatoes and sweet pepper plants, 
respectively. 

It is suggested to cultivate in pillow filled by peat-moss 
under green house with twice daily-irrigation application by 
times of 4 hours with 4 liter/hr dripper discharge under the 
conditions of El-Sheikh Zuwayid. 
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Maximizing agriculture production from the unit of cultivated land became 
the main target of all agronomists to fill the gap between food supply and 
demands of the ever increasing population. Hydroponics are recommended 
worldwide as a tool for intensive farming and a technique for farming in 
areas where crops cannot be grown due to poor soils, high salinity or other 
reasons (Ali, 2004). 

Hydroponics is often defined as "the cultivation of plants in water'' or 
soilless cultivation. By this technique the plants can mature faster, yielding 
an earlier harvest for vegetable and flower crops. Hydroponic gardens use 
less space as the roots do not need to spread out in searching for food and 
water. Automation reduces the actual duration time it takes to maintain plant 
growth requirements. Automation also provides flexibility to the gardener as 
one can go for long periods of duration time without having to worry about 
watering the plants (Howard, 1989). 

Soilless cultivation of vegetables could be a good alternative to solve 
several problems. Moreover, it has some further advantages related to the 
improvement of plant growth, yield and earliness, especially in arid region, 
where water is scarce commodity. It has the potential ability to reduce the 
water consumption of crops to very low levels. not just because it eliminates 
the normal loss of water by drainage and evaporation, but it is the only 
method of agricultural production that can reduce water consumption to the 
essential water loss through the leaves of the plants (Salman, 1995). Sen and 
Sevgican (1999) reported that in countries like Holland, Japan, USA, 
England, Canada, Germany and Belgium almost all of the protected 
cultivation of vegetables is carried out by culture. Ymeri et al., (1999) 
demonstrated that culture of tomato is becoming traditional in the protected 
cultivation of vegetables. The difficulty and cost of controlling soil borne 
pests and diseases, soil salinity, lack of fertile soil, water shortage etc., have 
led to the development of substrates for cultivation (Olympios, 1992). 
Rodriguez (1999) evaluated tomato and sweet pepper grown in Argentina 
culture so as to improve the investment decisions. The feasibility and 
economic indicator such as net present value and internal return rate 
indicated that sweet pepper production is economically more attractive than 
tomato production. Tuzel et al. (200 l) indicated that using closed system 
could save up to 24 % of water and 34 % of nutrients compared to the open 
system. Noguera et al. (1988) found that plants water consumption grown on 
hydroponics was lower, and positively linearly related to crop 
evapotranspiration. Ali (2004) found that water consumption of tomato and 
sweet pepper growing in culture in Egypt is less than growing in soil. So, 
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