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Topic for BSc / MSc Thesis
Bacterial versus plant effect on soil aggregation

Solil structure, expressed as aggregation and aggregate stability, is important for a
wide range of soil functions, including soil aeration and erosion control. It is well
known that plants have a positive effect on soil aggregation and aggregate stability
via the organic matter input and the enmeshing of soil material by their roots
(Blankinship et al., 2016). A less well studied effect on soil aggregation are the
extracellular polymeric substances (EPS) excreted by soil bacteria. The effects of
EPS on aggregate stability are twofold, as it adsorbs to mineral surfaces and forms
bridges between mineral surfaces (Mikutta et al., 2011).

To understand the processes, the different effects on soil aggregation are
examined under controlled conditions in a greenhouse experiment. Together with our
project partners at the Julius Kiihn Institute (Braunschweig) we are currently setting-
up such a greenhouse experiment. The grass Stipa tenacissima and shrub Anthyllis
cytisoides will be planted in separate pots. The biofilm producing bacteria Bacillus
subtilis will be inoculated in half of the planted samples plus in similar pots without
the plants. Samples will be taken at different times since planting to study the
influence of the developing rooting system on soil aggregation and aggregate
stability.

The thesis will focus on the development of soil aggregates over time under
the different treatments. Depending on the size of the thesis, and your interests, the
thesis can be narrowed down to a) The effect of plants on aggregation b) Bacterial
effect on aggregation c) Combined effect only without the development over time.
During your thesis you T . :
will get the opportunity
to obtain experience
with - a range of
laboratory test — from
physical aggregate
stability tests to the
quantification of
microbial products in
soil extracts.

Figure 1 Anthyllis cytisoides (left) and Stipa tenacissima (right) growing under
natural semi-arid conditions.
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