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A Simulation of the effect of the physical barrier
placement method in subsurface irrigation systems
for irrigating potato crop

*Eng.Mohanad Takla**Eng.Nour Abshi

Abstract

Drip and subsurface irrigation are considered the most sustainable
methods of irrigation. The design of a subsurface irrigation system
depends mainly on knowing the pattern and distribution of water
around the emitters to reduce the wetting of the soil surface and deep
infiltration. This research aims to create a simulation of a subsurface
irrigation system to irrigate the potato crop using the Hydrus program,
the assumed soil was loamy sand, because it is preferable Growing
potatoes in moderately porous soils. The simulation was created
according to 3 cases: 1) The emitter was placed at a depth of (30cm).
2) A emitter was placed at a depth of (30cm) with a horizontal
physical barrier (10cm)away from the emitter. 3) A emitter was placed
at a depth of (30cm) with a physical barrier 10 cm away from the
emitter and tilted at an angle of 30° from the horizon. The best
condition was determined based on the distribution of water content in
the root zone. The simulation results in case (1) showed the tendency
of water to move downward and move away from the root zone,
where the water reached a height of (17cm) above the dripper and
(30cm) below it (60cm below the ground surface), while the addition
of the physical barrier contributed to the spread of water horizontally,
where it reached (17cm) above the emitter, but with increasing water
content at the end of the simulation. As for the case(3), tilting the
barrier above the horizon directed the water upward, as the water
reached a height of (20cm) above the drip, and there was a slight
water leakage below the barrier.

Keywords :Subsurface irrigation — Hydrus — potato crops — physical
barrier
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