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Assessment of Soil Salinity Dynamics under Subsurface Drip Irrigation
System in Pistachio Orchards of Kerman

M. R. Emdad"’, A. Tafteh?and, A. Sabbah?

Abstract

Subsurface drip irrigation system are increasingly being adopted in orchards, making it essential to evaluate
soil salinity dynamics within the root-zone development area. Three pistachio orchards with subsurface drip
irrigation systems were selected, and soil salinity changes were investigated using the two-dimensional Hydrus
2D model. Soil salinity was lowest at the depth of the emitter line and increased with distance from the dripper.
Under high irrigation water salinity (8.5 dS/m) soil salinity in the surface layers increased, exceeding the
salinity tolerance threshold of pistachio trees. In contrast, under low irrigation water salinity (2.5 and 3.5 dS/m),
salinity variations in the surface soil layers were limited and did not result in salt accumulation. The mean
normalized root mean square error (NRMSE) between measured and simulated soil salinity values was 17%,
indicating satisfactory performance of the model in simulating soil salinity under subsurface drip irrigation. To
optimize the placement depth of emitter lines and drippers in this system, identifying soil salinity patterns and
root development depth is essential. Such assessments are critical for evaluating the effectiveness of subsurface
drip irrigation on irrigation efficiency, crop yield, and ultimately the enhancement of agricultural water
productivity.
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