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Abstract; Land reclamation from lake is increasingly concerned as a potential risk to surface water eutrophication. However, the
characteristics of phosphorous(P)and possibility of its release in sediments in this process remain unclear. Undertaking extensive
research on this topic holds substantial significance for elucidating the mechanisms of internal phosphorus release from sediments,
and enhancing strategies for the management of regional water environments. In this study, two boreholes (lake area G1 and land
reclamation area G2 ) were selected in Lake Chenhu, Jianghan Plain. Sediment samples from these boreholes were examined for P
species as well as other properties. The risk of sediment phosphorous release was explored by thermodynamic adsorption experi-
ments. The results showed that: (1) The principal emphasis of the impact exerted by land reclamation on phosphorus speciation was

centered on bioavailable phosphorus. The exchangeable phosphorus in the G1 and G2 sediment boreholes differed significantly due
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to the decreased water content in sediment; and the environment with low pH and high redox accelerated the transformation of a-
morphous iron oxides into crystalline iron oxides, which diminished the sorption capacity of iron-bound phosphorus ( Fe-P) and
strengthen the spatial heterogeneity of Fe-P in the sediment borehole of G2, being 1.52 times that of G1. After the reclamation of
lake areas for agriculture, human activities became more complex, organic phosphorus accumulated extensively in the surface lay-
ers, accounting for 51% of the total phosphorus content. During this period, there was also intensified microbial activities indicated
by freshness index. (2)The maximum adsorption capacity was merely 0.726 mg/g and the degree of phosphorous saturation was on-
ly 10.6% in the sediment borehole of G2, which are lower than those of the G1 sediment. However, the equilibrium adsorption con-
centration is 0.378 mg/L, which is higher than that of the G1 sediment. Therefore, the risk of P release increases and the charac-
teristics of “phosphorus source” are more prominent following land reclamation.

Keywords : Land reclamation from lake; sediment; phosphorus speciation; internal phosphorus release; bioavailable phosphorus;

phosphorus release risk; Jianghan Plain; Lake Chenhu Wetland
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Fig.1 Geographical location of the study area(a) and distribution of sampling boreholes(b)
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Fig.2 Distribution of phosphorus speciations in sediments from G1 and G2 boreholes
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Fig.4 Characteristics of iron oxide in sediments from boreholes(a) and the relationship between Fe_, and Fe-P(b)
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Tab.2 Parameters of phosphorous adsorption in sediments by modified Langmuir equation
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