ABSTRACT

Surface irrigation is the oldest and widely used method of irrigation in
Egypt. A major cost in surface irrigation is the labor required for irrigation as
well as high percent of the irrigation water applied loss and improper
management, however, these caused to drop surface irrigation efficiency.
Controlled surface irrigation systems by using enclosed pipelines have been
successfully demonstrated in recent years. The common pipes type is that
perforated system, which is a simplified type of gated pipes system. The main
purpose of this study was to improve surface irrigation management by
developing of perforated pipes system to give high efficiency under furrow
irrigation systems. To achieve the competence of the preceding developed
system, the following work is carried out hydraulic studies of developed
(telescopic) perforated pipes to determine the energy gradient curve and outflow
orifices variation along the telescopic perforated pipes, and estimate orifice
discharge coefficient (Cy). The developed perforated pipe was tested under five
different inlet (pumping) discharge rates which are 15.43, 21.25, 21.73, 22.38
and 23.80 m*h. Field evaluation of developed system by estimating water
application, water distribution and field water use efficiencies on soybean “Giza
111 variety” were carried out during the summer growing season of 2004 under
five different irrigation treatments.

Results indicated that the trend of measured resultant pressure head at the
orifices along the telescopic perforated pipe increased as the discharge rate of
inlet the pipe increased. The resultant pressure head reached about 103.28 % to
103.96 % at the last orifice of the inlet pressure head at the pipe inlet. The
average orifice discharge rate increased as the pressure head at the pipe inlet
increased. The average orifice discharge coefficient equals 0.503 based on the
circular orifices that were 25 mm in diameter where, rubber seals were fixed in
the edge of orifices. The flow variation through orifices along the telescopic
perforated pipe decreased as the inlet flow (pumping) discharge increased. The
theoretical performance of pressure component and outflow discharge flow rates
of orifices correlated experimental results. Surge flow "15 min on - 45 min off"
with telescopic perforated pipes (T.P.P.) had faster advance time and saved the
amount of applied irrigation water by about 46.64 % compared with continuous
irrigation by using conventional perforated pipes (C.P.P.). Also, highest water
application efficiency (E,) (87.47 %) and water application efficiency of low
quarter (Egq) (83.84 %), water distribution efficiency (E4) (84.26 %) and water
distribution uniformity (D,) (86.46 %), vyield (Y) for soybean crop
(1.81 Mg/fed.) and water use efficiency (WUE) (0.95 kg/m*) were observed for
surge flow "15 min on - 45 min off" with T.P.P. Generally, it can be concluded
that surge flow with T.P.P. technique can not only save the water amount, but
also enhance the soybean yield and therefore, the net income of the farmers,

Keywords: Hydraulic analysis, Discharge coefficient, Energy gradient, surge
flow, Water use efficiency, Soybean.
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