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Eroded Sediment Particle Composition and Phosphorus Loss Characteristics of
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Abstract: [ Objective] Sediment aggregates are an important carrier of phosphorus loss from slope erosion, and
their particle size distribution is an important factor affecting the phosphorus enrichment rate in sediments. It is of
great significance to explore the relationship between runoff and sediment yield from soils with different textures,
the particle size distribution of eroded sediments, and phosphorus loss for the control of agricultural non-point
source pollution and related model development.[ Methods] This study took the surface soils of five dry farmlands
with different textures in the Danjiangkou Reservoir area as the research object. Through simulated rainfall
experiments, sediment particles of different sizes were separated using the wet sieving method to investigate the
relationship between phosphorus loss and eroded sediment particle composition in the process of runoff and

sediment yield of soils with different textures.[ Results ] Under simulated rainfall conditions, the loss of dissolved
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phosphorus in different soil textures was mainly concentrated in the early stage of runoff (0-10 minutes) ,
accounting for 72.1% to 86.5% of the total dissolved phosphorus loss. The content of adsorbed phosphorus in
sediment was also significantly higher in the early stage of rainfall than in the middle and late stages of rainfall. During
the rainfall process, the solid-liquid distribution coefficient of phosphorus showed an exponential increase with the
increase of rainfall duration, while the enrichment rate showed a decreasing trend with the increase of rainfall
duration. There were significant differences in the solid-liquid partition coefficient of phosphorus and the phosphorus
enrichment rate of eroded sediments among different soil textures (F>3.4, p<C0.05). The enrichment rate of
adsorbed phosphorus in sediments was highest in aggregates with particle size<Z0.05 mm, and the soil phosphorus
was mainly lost with aggregates with particle size<Z0.05 mm. The total amount of phosphorus in aggregates of this
particle size accounted for 22% to 24% of the total sediment phosphorus loss.[ Conelusion] There are significant
differences in soil erosion and phosphorus loss among soils with different textures, and there is a significant
correlation between the particle composition of eroded sediments and the enrichment rate of phosphorus loss. The
adsorbed phosphorus in sediments is mainly enriched in aggregates with particle size<C0.05 mm. The phosphorus

enrichment rate parameters under different particle size settings of eroded sediments can be modified in the model to

improve model accuracy and enhance the ability to prevent phosphorus loss.
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Table 4 Particle composition of original soils and eroded
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Fig.6 Enrichment ratios of soils with different textures
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Fig.7 Phosphorus enrichment characteristics of sediments with different particle sizes
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Fig.8 Mantel test analysis of relationship between runoff
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