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Soil is an extremely complex porous medium and it is of key importance to understand
how the spatial arrangement of the physical and biological components of soil affects
their interaction and consequent function (Young & Crawford 2004). Understanding
of the interactions of soil physical properties and the plant root system in particular is a
key research challenge in the quest to further understand rhizosphere dynamics and is
vitally important for studying the biophysics of germination, establishment and plant
growth (Gregory 2006). Advances in the visualisation of soil porous architecture uti-
lizing tools such as X-ray microtomography (µCT) have enabled the assessment of soil
structural properties in a quantitative manner and at a number of highly relevant scales
(e.g. Nunanet al. 2003). However, there have been few X-ray microtomography stud-
ies of soil-plant systems under natural environmental conditions mainly because of the
unavailability of controlled environment chambers integrated intoµCT scanners. Here
we present some of the first work to quantify the interactions of soil physical proper-
ties and the plant root system under natural conditions. Using a controlled environment
chamber we have been able to visualise and subsequently quantify, using Arabidop-
sis as our model, the undisturbed 3-D soil-plant system architecture as it temporally
evolves under specified temperature, humidity and light conditions. This capability is
crucial for the visualisation and quantification of soil-plant systemsin-situ.These re-
sults will be used for developing a mathematical model of soil-plant system dynamics,
and analysis of the biomechanical aspects of the root system growth.
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