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Abstract

Carboxymethyl cellulose (CMC), as a biodegradable polymer with high water absorption and swelling capacity, can
form gel-like networks within soil pores and thereby improve the structure of sandy soils. This study aimed to evaluate
the effects of different CMC levels (0, 0.2, 0.5, and 1 g kg™), applied in both solution and powder forms, on selected
physical properties including bulk density (BD), mean weight diameter of aggregates (MWD), and saturated moisture
content (SP) in three soil textures: loamy sand, sandy loam, and clay loam. The experiment was conducted in a factorial
arrangement based on a completely randomized design with three replications (63 samples) over a three-month
incubation period. Results showed that the application of CMC significantly increased MWD across all soil textures;
in loamy sand, the 1 g kg™ solution treatment increased MWD by 17-fold (1593%) compared to the control. The
highest SP was also observed in this treatment, with a 33% increase relative to the control, whereas some treatments
in sandy loam and clay loam exhibited a reduction in SP. Bulk density responses were texture-dependent, showing a
decrease in loamy sand and sandy loam but an increasing trend in clay loam. Overall, the findings indicate that CMC,
particularly in its solution form and at higher concentrations, is more effective in enhancing the physical properties of
light-textured soils and can serve as a promising approach for improving the structure and management of sandy soils.
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