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Effect of simple and combined application of organic and inorganic amendments on the quality of
leachate and SAR in a saline-sodic soil
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Abstract

A factorial experiment was conducted in a completely randomized design to evaluate the effects of mineral
(Gypsum (G), Elemental Sulfur (S)) and organic (Grape waste (Gw) and Vermicompost (VC)) amendments,
applied individually and in combination, on the properties of a saline-sodic clay soil under leaching conditions
in the laboratory. The study was carried out in 2024 at the Soil Science Laboratory of Malayer University.
Untreated control soil and treated soils with 0.5% (w/w) of the amendments, each replicated three times, were
leached with tap water at monthly intervals for four months. In the leachates, cumulative concentrations of
cations were determined, while pH, EC, and SAR were measured in the first and final leaching events. Selected
chemical properties were also analyzed in the leached soils. The results indicated significant effects of the
treatments on leachate pH (p < 0.05), EC and SAR (p < 0.01) in the final month, as well as on cumulative
leached cation concentrations (p < 0.01). The cumulative leaching of calcium, magnesium, sodium, and
potassium differed significantly among S, S + GW, G, and S + VC treatments, respectively (p < 0.05).
Application of sole organic amendments led to sodification of the soil, while combined treatments of G + GW,
S+ GW, G+ VC, and S + VC transformed the soil into a saline soil. Based on the findings, further field-scale
and complementary studies using combined mineral-organic amendments, along with the installation of
subsurface drainage systems, are recommended for the soils of the studied region.
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