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An outline of a project.

ANDREAS LANG, JULIANE FILSER, SUSANNE MOMMERTZ
& SEBASTIAN GIGGLINGER

GSF-Institute of Soil Ecology, Neuherberg, Postfach 1129,
85758 OberschleiBheim, Germany

THE FRAMEWORK OF THE PROJECT

Our project is part of the agroecosystem research network of Munich (Forschungs-
verbund Agrarkosysteme Miinchen = FAM). The objective of FAM is the monitoring,
prognosis, and evaluation of alterations in agroecosystems and their environment
which are caused by management practice. The field studies take place in a long-term
experiment on a landscape scale. The experimental farm is situated in Scheyern about
40 kilometers north of Munich.

The scientific activities of the research network FAM are financially supported by
the Federal Ministry of Research and Technology (BMFT 0339370), our group is
additionally supported by the GSF-Research Center for Environment and Health. Rent
and operating expenses of the experimental farm Scheyern are paid by the Bavarian
State Ministry for Education and Culture, Science and Art.

SCIENTIFIC BACKGROUND OF THE PROJECT

In recent years the interest in polyphagous predacious arthropods occuring in farmland
has increased (e.g. Nentwig, 1988; Thomas et al., 1991, 1992). Studies about the
abundance and the diet of these polyphagous predators (for instance Coleoptera and
Araneae) suggest that they can contribute substantially to the limitation of pest
organisms in agroecosystems (e.g. Riechert, 1984; Nyffeler & Benz, 1987; Samu
& Bir6, 1993). But direct evidence of the beneficial influence of polyphagous
predators is scarce (e.g. Chiverton, 1986; Oraze & Grigarick, 1989; Riechert
& Bishop, 1990; Dennis & Wratten, 1991). The exact influence of these polyphagous
predators in ecological webs is an important but still rather unclear question. Also,
there is a great lack of quantitative data of the contribution of predacious arthropods
to nutrient turnover in agricultural systems (Verhoef & Brussaard, 1990; Zwart
& Brussaard, 1991). Very few studies of below-ground food webs have taken into
account the (epigeic) predators (Brussaard et al. 1988, Gunn & Cherrett, 1993).
Especially the impact of these predators in detritus-based food webs and their possible
effect on decomposition is still relatively unexplored and needs more attention (e.g.
Kajak & Jakubczyk, 1976; Kajak et al., 1991).
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OBJECTIVES OF THE PROJECT

1. Do polyphagous predacious arthropods have a substantial impact on prey

populations?

2. Is this impact on prey populations dependent on predator species, prey species, prey
size, season of the year and the habitat type?

3. Can these polyphagous predators exert an influence on the pattern of nutrient
turnover (e.g. the decomposition rate)?

THE EXPERIMENTS

The experiments take place within enclosures. These enclosures have a diameter of
79 cm, thus covering an area of (.5 square meters. The enclosures consist of a metal
ring (10 cm deep in soil and 15 cm above ground) and are covered with a nylon net
(mesh size 0.3 mm) (Fig. 1). The overall height of the enclosures is about 90 cm, which
provides most of the present vegetation enough room to grow. Only maize plants will
get to large and will therefore be cut down to suit to the height of the cages.

During the experiments the following abiotic data are taken continuously by a data
logger: velocity, relative humidity and air temperature in three different heights above
ground, and temperature at three different depths in the soil. Additionally, the daily
minimum and maximum temperature is recorded inside and outside the enclosures to
control for cage effects on temperature.

The experimental treatments are: enclosures with predators and enclosures without
predators. For each treatment six replicates will be conducted. In the “without-predator
treatment” all arthropod predators will be removed, whereas in the “predator treatment”

|

adhesive tape

Fig. 1. Schematic drawing of an enclosure.
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a defined number of selected species of Lycosidae and Carabidae will be put in (after
the removal of all other predators before the start of the experiment). It is planned to
run the predator enclosures for about three weeks at each trial. After this time period
prey and predator densities within the enclosures will be determined. The differences
in prey species and prey density between the “predator-treatment” and the “without-
predator treatment” will show the influence of the investigated predator assemblage.
_ Additionally “open controls” will be taken, i.e. the natural densities of predators and
prey will be determined at the start and the end of the experiments. This is done for two
reasons: first, to see whether we have studied the naturally occuring predator
assemblage in terms of species and density, and secondly, to check for possible cage
effects of our manipulative treatments on population densities of the enclosed animals.

The experiments will be run three times a year: in spring, in summer and in autumn.
This is done to see whether the influence of the predators does change during the
course of the season.

Species composition and population densities of predators differ between different
habitats. To see whether this has an effect on the influence of the predators the
experiments will be conducted in three habitat types: a fallow, a meadow and a field
(maize in 1994, winter wheat in 1995). These three habitat types represent the major
land use practises at our study site.

In the year 1995 enclosures with manipulated predator densities are planned to study
the influence of these predators on the decomposition rate. For that purpose litter bags
will be put within the enclosures which will be placed in the fields for several months.
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