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Abstract

The Dutch soil is on many locations slightly polluted with persistent, toxic
substances. Usually, the concentrations in which these substances occur in the
environment, pose no threat to human health. However, what happens when all these
substances act simultaneously and all exert their tiny influence? This question has
been addressed within this research by investigating the soil food web.
The food web is somewhat similar to a food chain but more elaborate. By checking
which organisms occur in the soil and by sorting them into groups, it becomes
possible to investigate how the system reacts. While none of the potentially toxic
compounds is available in hazardous concentrations, certain characteristic changes
in the food web can be indicative of a deteriorating ecosystem.
In order to do this research one has to investigate which organisms occur in the soil.
Several methods are available with each its own drawbacks and benefits. The
method usually deployed uses a gradient in heath and drought to expel organisms
from the soil. Due to the unusual soil type this method did not perform adequately in
the soil from the test site “Bovenbuurt” in Bennekom.
Chapter two describes a newly developed method, which is based on a different
principle. By adding water and a hydrophobic liquid, soil organisms can be
separated from the soil. Most arthropods have a hydrophobic exoskeleton. These
organisms tend to bind to the hydrophobic liquid. Since the density of the
hydrophobic liquid is less then water, it will aggregate at the surface of the
watercolumn where the organisms can be separated. Instead of using dangerous,
hydrophibic solvents, this method is using olive oil.
An obvious effect one would expect is the changing of the structure under influence
of toxicants to a more simple form. To elucidate this the food web in an arable soil
was investigated three times a year for two consecutive years. In total 144 food webs
were constructed. The test site was designed in such a way that 16 different
combinations were present of a low pH in combination with several concentrations
of copper. We only focused on the absence of copper or presence in a relatively high
concentration under three different pH levels.
In Chapter three it became clear that there are no clear structural effects. However, it
did become clear that the predictability of the food web under normal conditions
(control) was higher. The control food web at the end of the season was strongly
dependent on the situation at the beginning of the season. In the treated food webs,
the predictability was much less.
In Chapter 4 the effects of stress (lowered pH, presence of copper) on the stability
and the functioning of the soil food web was investigated. These effects were not
consistent but the results did imply that stressed soil food webs seem to develop to
less complicated forms than unstressed food webs. An important result was the
difference between the two years in which samples were taken. The second
sampling year was drier which lead to the hypothesis that other factors like
temperature may play an important part.
This idea that temperature may act as a third stressor, was investigated in Chapter 5.
In the food web model used in Chapter 4 several parameters are temperature
dependent, i.e. the number of generations in a year. By using the Arrhenius-relation



it is possible to calculate the same parameters at different temperatures, based on
parameter values at a reference temperature. With these parameters it is possible to
calculate the stability and functional properties of the soil food web at several
temperatures. From this exercise it was concluded that extreme temperatures might
lead to effects that do not occur at regular temperatures. If these results are
extrapolated to the global warming issue, it can be said that the changing of our
climate may lead to the deteriorating of ecosystems by stressors that did not pose a
threat earlier on.


