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Abstract

environmental sustainability. Overgrazing is a major factor causing rangeland degradation, leading to reduced
soil stability and increased erosion. This study investigated the effect of nano-silica extracted from rice husk
combined with hydromulch on soil particle detachment capacity in overgrazed rangelands of Darestan, Rudbar.
Three soil types were studied: control (healthy rangeland), overgrazed soil, and overgrazed soil treated with
nano-silica and hydromulch. Experiments included measuring mean weight diameter of soil aggregates (MWD),

soil organic carbon (OC), bulk density (BD), pH, and CaCOs.

Results showed that overgrazing significantly reduced soil stability. MWD decreased from 3.2 mm in control
soil to 1.5 mm under overgrazing. Treatment with nano-silica and hydromulch increased MWD to 2.0 mm. OC
declined from 3.9% in control to 2.3% under overgrazing, but improved to 3.6% in treated soil. Bulk density in

overgrazed soil was 1.35 g/cm3, which treatment reduced to 1.23 g/cm3.
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These findings indicate that overgrazing negatively affects soil structure, but the combination of nano-silica and
hydromulch partially mitigates these effects and restores soil conditions closer to healthy rangelands. Therefore,
this combination is recommended as a sustainable approach for managing degraded rangelands.

Keywords: Overgrazing, Soil erosion, Soil particle detachment capacity, Rice husk silica, Hydromulch



