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We developed a new computer approach to represent the interactions between soil microorganisms and soil struc-
ture in various contexts, namely the decomposition of organic matter by soil bacterial communities, the modifica-
tion of soil structure due to earthworms dynamics, or phosphorous uptake by myccorhizae in the rhizoshpere. In
this presentation, we show how to handle individualized entities evolving in a heterogeneous spatial medium to
simulate complex phenomena occurring in soils as the emergence of a set of local behaviours. The consumption
of resources by biological organisms can be modelled by an offer versus demand discrete dynamical process. We
focus on the effect of spatial organisations on observed phenomena, and we introduce explicit representations of
tri-dimensional multiscale soil porous structures. These modelling concepts are illustrated by several applicative
examples where simple assumptions about local behavioural rules and medium properties have been made by soil
scientists, then implemented and explored.


