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Root water extraction from soil is controlled by the local water potential gradient between soil and roots.
However taking this local effect in consideration is challenging given the lack of real data on root architecture, on
the distribution of the water potential at the root-soil interface, or on the local hydraulic properties of soil and roots.

In order to numerically investigate the water uptake processes at the plant scale, we built a 3-D model,
called R-SWMS, which combines water flow in conducting vessels of a plant and within the soil matrix. We
use light transmission imaging techniques to monitor two-dimensional soil water distribution and validate our
modeling approach. We show the importance of combining architecture with hydraulic models to obtain an
integrated and functional characterization of root-soil interactions.

At the field scale, the spatial variability of plant development and root water uptake cannot be neglected.
We show how these processes can be assessed at the field scale thanks to geophysical techniques.


