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Abstract

Drip irrigation is one of the most important irrigation systems
that reduce deep percolation and evaporation losses because water is
only applied for a certain amount of soil, knowing this amount is
essential requirement for optimal design and management of drip
irrigation systems. To estimate dimensions of the wetted soil under
two-dimensional drip irrigation, 12 laboratory tests were carried out to
observe the wetting front advance at appropriate times during the
wetting and moisture redistribution phases resulting of water suply
from a single line trickle source and dual line trickle sources with two
application rates 1.2 , 2.0 cm’/min/cm and 20 , 40 cm spacing between
dual line trickle sources into two soil types sandy loam and silty clay.

Polar coordinates were extracted for many wetting pattern
points result from a single line trickle source and also polar
coordinates for many wetting pattern points result from dual line
trickle sources in all measurement times that were taken during the
laboratory tests for the wetting front advance consedering a trickle
source as origin, in addition to data including the application rate of
trickle source, time of water suply, basic infiltration rate of soil, total
time since water suply and spacing between dual line trickle sources.
Using the non-linear regression method on the SPSS program,
empirical equations were developed to estimate the wetting pattern
resulting from a single line trickle source and to estimate the wetting
pattern resulting from dual line trickle sources, during the wetting and
moisture redistribution phases.

The study showed that there is a significant correspond between
measured and estimated wetting pattern from empirical equations. The
outer part of wetting pattern increased with the decreasing of spacing
between dual line trickle sources and this increase was regular along
the wetting front or the surrounding of the wetting pattern, the wetting
pattern increase in the vertical direction was more in sandy loam soil
than that in silty clay soil and vice versa in the horizontal direction
when comparing between the wetting pattern at the end of the wetting
and moisture redistribution phases at a total time of 72 hours .
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