Effects of edaphic factors and agricultural practices on the mobilization capacity of phosphorus in soils and sediments
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The surface water contaminations by human activities are a major concern in Europe and appropriate P management becomes crucial to meet the Water Framework Directive objectives. Indeed, soil phosphorus faces both environmental and agronomic issues because it is responsible for eutrophication of surface waters and, at the same time, it is an essential element for plants growth. Moreover, phosphorus faces economic issue because the mineral reserves are limited and the cost of fertilizers increases. It is therefore important to deepen our knowledge about the phosphorus reserve in soil and its bioavailability and hence about P susceptibility to migrate to other compartments of ecosystems to limit the eutrophication. However, the fate of P in the soil is under the dependence of soil characteristics and agronomic practices. Now in Walloon Region, only a small number of studies have considered this issue, therefore studies about phosphorus behaviour, indicators and agronomic and environmental thresholds are necessary.
This research aims to contribute to the understanding of the mobilization capacity of phosphorus in soils and sediments. So, the general objective of this PhD research is an assessment of the effects of edaphic factors, fertilization policy and environmental conditions on forms and contents of phosphorus in soils and sediments. This study will help to take a decision about the phosphorus in order to meet the objectives of the Water Framework Directive.   

The phosphorus issue concerns both soils and sediments. The first part of this study aims to understand how two main sources of phosphorus in agricultural soils (natural geochemical background and fertilization) influence its capacity of mobilization. The natural geochemical background will be studied through a characterization of the influence of 12 parental materials spread over the Walloon Region on the phosphorus forms present in the soil. Moreover, the influence of phosphorus fertilization in short and long term will be assessed by incubation and field experimentations, respectively. 

The second part of this research consists in experimentations to underscore the effect of environmental conditions and sediment properties on the mobilization of the phosphorus from sediments to water, in order to help to the management of phosphorus in surface waters. 

This research, which began one year ago, has permitted to underscore the important role of soil properties and parental material in phosphorus availability. In loamy contexts e.g., phosphorus content is low but highly available, contrary to clayey soils. These differences between soil types suggest to adapt phosphorus management to regional properties. The diversity of pedological contexts in the Walloon Region makes the use of only one threshold difficult. Moreover, land use (crop or grassland) has also an influence on soil phosphorus content. So, agronomic and environmental thresholds have to be different according to soil type and land use. 

Some researches have also been realized on the degree of phosphorus sorption (DPS), which is an environmental indicator of the phosphorus status. It has been calibrated for the North of Walloon context and it was shown that DPS [DPS = Pox / 0.66 (Alox+Feox)] could be a good estimator of the phosphorus saturation of a soil.

