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Abstract

Temperature is a key environmental factor controlling phosphorus release from sediments. To in-
vestigate the characteristics of phosphorus release from sediments at different temperatures, the
phosphorus speciation and physicochemical properties of sediments from Sanyang Wetland were
studied under varying temperature conditions. The phosphorus speciation characteristics and
physicochemical properties of sediments in the Sanyang Wetland were investigated under different
temperature conditions. Through laboratory simulation experiments, phosphorus speciation char-
acteristics and physicochemical properties of sediments in culture columns were measured at dif-
ferent time points under incubator temperatures of 10°C, 25°C, and 30°C. Results indicate significant
form-specificity and temperature dependence in phosphorus release: at 25°C, phosphorus release
primarily occurs via the reduction-dissolution pathway of iron-bound phosphorus; at 30°C, elevated
temperatures simultaneously activate multiple release pathways, with the transformation of or-
ganic phosphorus becoming the predominant release source, accompanied by complex dynamic
changes in iron-and aluminum-bound phosphorus. This study systematically reveals the influence
of temperature on the characteristics of phosphorus speciation in the sediments of the Sanyang
Wetland, which is of great significance for a deeper understanding of the mechanisms of internal
phosphorus release in wetlands, predicting eutrophication risks, and formulating targeted ecolog-
ical restoration strategies.
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Figure 1. Schematic diagram of the experimental apparatus
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Figure 2. Variations in (A) redox potential and (B) dissolved oxygen of overlying water with temperature
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Figure 3. Effect of temperature on organic matter content (A) and pH (B) in sediments
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Figure 4. Effect of temperature on various forms of inorganic phosphorus in sediments: (A) LP; (B) Fe-P; (C) Al-P; (D) Ca-P; (E)
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Figure 5. Percentage of different phosphorus forms in sediments at different temperatures: (A) 10°C; (B) 25°C; (C) 30°C
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Figure 6. Effect of temperature on inorganic phosphorus (A) and organic phosphorus (B) in sediments
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