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Introduction   
Soils provide numerous ecosystem services like provision of food, wood and fibre, carbon storage and regulation 
of climate or recycling of wastes. The intensity at which soils provide these services are function of soil 
properties that permanently evolved as a result of physical, chemical and biological soil processes. To sustain 
and improve the benefits from soil ecosystem services, it is thus necessary to determine the rates of these soil 
processes. The rates of eluviation/illuviation of soil particles and bioturbation are however among the less known 
until now [1] although these processes are widespread and although land-use change or agricultural practices are 
known to induce changes in their intensity with significant consequences in key soil properties on time scales as 
short as some decades [2]. This study aims thus at quantifying the impact of a change in land-use and of organic 
residues amendments on the intensity of the soil processes of eluviation/illuviation and bioturbation at a 
decennial to centennial time scale. 
 
Material and Methods 
To quantify the rates of eluviation/illuviation and bioturbation after a change in land use and the introduction of 
organic residues amendments an anthropo-chrono-sequence of three Luvisols was built. The two cultivated 
Luvisols with or without organic residues amendments are part of the long-term soil experiment named 
Qualiagro and initiated 15 years before the present study. The forested soil was sampled closed to Qualiagro 
long-term experiment and experienced no change in land-use for the past two centuries. Undisturbed soil 
samples were sampled in each horizon of the three Luvisol and thin sections prepared according to Hartmann et 
al. (1992) [3]. Micromorphological features of the different modalities of eluviation/illuviation and of 
bioturbation were identified on the thin section and their abundances quantified by a point counting method.        
 
Results 
Cultivation induced changes in the macropore network, in the nature and the distribution of bioturbation and 
finally an increase in the intensity of the argilluviation process that finally lead to a quantifiable soil 
differentiation after only some centuries. On the opposite, the 15 years of organic matters spreading show a 
tendency to affect the soil macropore network and the bioturbation in a way that may induce a lowering intensity 
of argilluviation on longer time scales.     
 
Conclusion and perspectives 
Cultivation was found to induce a significant soil differentiation on time scales as short as some centuries and 
consequently potential changes in the intensity of some soil ecosystem services. By contrast, organic residues 
spreading appears as a powerful tool to manage such changes through its impact on the biotic factor if performed 
on a sufficiently long duration.   
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