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Investigation of the Effects of Rice Husk—Extracted Silica on the Mean Weight Diameter of Soil
Aggregates Using Hydromulch
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Abstract

Soil aggregate stability and the improvement of physical soil properties play a key role in enhancing agricultural
productivity and sustaining ecosystem health. Soil degradation caused by intensive tillage, poor residue
management, and excessive chemical fertilizer use highlights the need for sustainable soil improvement
strategies. This study investigated the combined effects of hydromulch and silica extracted from rice husk on
mean weight diameter (MWD) and root length. Rice husks were processed through washing, drying, and
thermal treatment to produce pure silica, which was incorporated into hydromulch. Three treatments—control,
hydromulch, and hydromulch + silica—were applied in ten replicates to measure MWD and root length. Results
showed that the combined treatment had the highest MWD (0.90 + 0.03 mm) and root length, with significant
differences compared to other treatments. Increased aggregate stability and root growth indicate improved soil
structure, enhanced porosity, and favorable conditions for root development. Overall, the simultaneous
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application of hydromulch and rice husk silica represents a sustainable, cost-effective, and environmentally
friendly approach to improve soil physical quality, promote root growth, and manage agricultural soils
effectively

Keywords: Rice husk silica, soil physical properties, sustainable soil management, weighted mean diameter of
soil aggregates



