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Abstract: This study focused on the high-hydrodynamic sandy shoal Sanba Tan and the slow-flow sedimentary clay shoal Wugui
Zhou in the Jingjiang section of the Yangtze River. The response mechanisms between the composition of SDOM and phosphorus
forms were analyzed using EEMs-PARAFAC and sequential extraction methods. Significant compositional differences were
observed between the SDOM from Sanbatan and Wuguizhou. Sanbatan was dominated by protein-like components, whose high
biological activity, coupled with a high proportion of Fe/Al-P, was found to jointly govern the distribution of phosphorus forms. In
contrast, the SDOM from Wuguizhou was primarily characterized by humic-like components, whose high aromaticity and strong
chelating capacity were identified to promote the accumulation of organic phosphorus, which was significantly higher than that in
Sanbatan. A significant negative correlation was observed between protein-like components and Fe/Al-P (P<0.05), while the
humification index was significantly positively correlated with organic phosphorus (P<0.05). These results suggested that SDOM
influences phosphorus forms through two primary pathways: competition with metal oxides for adsorption sites and alteration of
microbial metabolism. At Sanba Tan, SDOM was more readily precipitated with iron-aluminum oxides, thereby retaining more
Fe/Al-P. Conversely, the low-to-medium molecular weight protein-like SDOM in Wuguizhou accelerated the decomposition and
mineralization of organic phosphorus. The influence of SDOM on phosphorus forms in sandbars of the mid-Yangtze River was
elucidated for the first time in this study, providing theoretical support for the phosphorus trapping function associated with the
hydrological regulation of large rivers.

Key words: Middle Yangtze River; fluvial bars; sediment dissolved organic matter; sediment phosphorus speciation
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