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Abstract

The clogging of subsurface irrigation nozzles due to the accumulation of hair roots and biofilm resulting from
microbial activities is inevitable. A practical solution for inhibiting the effect of root intrusion around the walls
of porous clay capsules is the addition of metal oxides to the walls of these capsules. In this research, aluminum
sulfate at concentrations of 15, 20, and 30 g.L'! underwent thermal decomposition at a temperature of 900 °C
for 4 hours, resulting in the formation of aluminum oxide. In this study, the effect of deposited aluminum oxide
into the walls of porous clay capsules on the discharge rate of these nozzles was evaluated under two hydrostatic
pressures of 3 and 5 meters of water column. Our findings reveal that as the aluminum oxide concentration
increased, the discharge rate in the 20 g.L"! treatment showed a statistically significant increase (at the 1% level),
when compared to the 15 g.L? treatment. Similarly, the 15 g.L'! treatment also demonstrated a significant
increase in discharge rate relative to the treated control. However, a notable observation was a sudden decrease
in the porous clay capsule discharge rate in the 30 g.L'! aluminum sulfate treatment. Additionally, we found that
increasing the hydrostatic pressure from 3 to 5 meters of water column led to an increased discharge rate across
all tested treatments. While a reduced discharge rate might initially seem like a drawback, particularly after
treatment with higher levels of aluminum oxide, it can be a significant advantage from the perspective of water
resource management and enhancing irrigation efficiency in arid regions. A slower discharge rate translates to
a more gradual and sustained distribution of water into the soil.
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