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Is the soil-plant microbe system self-organized?

Debbie S. Feeney1, John W Crawford1, Tim Daniell2, Paul D Hallett2,

Naoise Nunan3, Karl Ritz4, Mark Rivers5, Iain M Young1∗

1Scottish Informatics Mathematics Biology & Statistics (SIMBIOS) Centre, University of
Abertay, Bell Street, Dundee, DD1 1HG, UK.

2Plant-Soil Interface Programme, Scottish Crop Research Institute, Invergowrie, Dundee, DD2
5DA, UK.

3 CNRS, Laboratoire de Biogéochimie des Milieux Continentaux, Bâtiment EGER, aîle B,
INRA INA-PG, 78850 Thiverval-Grignon, France.

4National Soils Resources Institute, Cranfield University, Silsoe, Bedfordshire, MK45 4DT,
UK.

5APS/CARS-CAT, The University of Chicago, c/o Argonne National Laboratory, 9700 S. Cass
Avenue, Bldg. 434/A004, Argonne, IL 60439, USA.

*To whom correspondence should be addressed. E-mail: imy@tay.ac.uk

We investigated the origin and consequences of heterogeneous habitats in an arable
soil. Using a combination of biochemical and biophysical techniques, coupled with a
detailed investigation of the inner architecture of soil (at 4.4 microns and above) using
synchrotron radiation, we measured the response of soil structure to high, medium
and low levels of biotic activity. Our results show that there was a good correlation
between fungal biomass and water repellency, and that in the Rhizosphere, porosity
of aggregates, significantly increased, compared to soil not near, or in the presence, of
roots. Additionally, the clustering properties of Rhizosphere aggregates were observed
to become less random. These results are discussed in relation to the concept of self-
organization of soil ecosystems.


