SOIL AS NATURAL CAPITAL
POLICY BRIEF FROM SOILSERVICE PROJECT

Soil biodiversity and
intensive agriculture
Soil organisms compose the factory of ecosystem services. Like workers several kinds are
on the production line while some others control their efficiency. Each species has specific
skills and contributes in a way to the economy. It’s up to the manager to keep them all in
business and make the best out of them for present and future needs.

Soil biodiversity - a hidden resource

Soil organisms are unseen and poorly known by most
people. Soil seems lifeless and the necessity for taking
action to sustain soil biodiversity may not ring a bell
to everyone. Soil inhabits a huge variety of organisms
both functionally and taxonomically. They are interacting in complex below-ground foodwebs. Through
their feeding activities they decompose organic material and recycle nutrients back to plants. In this way
they are influenced by and influencing above ground
plant communities. Land use and land management
alter soil as habitat and influence soil food webs and
thus soil biodiversity in several ways. Land use changes
may be controlled by regional climatic and inherent
soil characteristics, but intensification leads in general
to the decrease of abundance and biomass of most
groups of organisms - functional parts of the soil
foodweb.
Pasture food web		

Loosing parts of a food web as in a wheat field, see fig
1, has effect on the magnitude of the activity and thus
on the quantity of functions performed. Due to intense land use several species within functional groups
are decreasing and many functional groups become
not only species poorer but also consist of species
closely related to each other, which is an indication of
loosing functionality.
Management as soil tillage has large effects on groups
that have limited abilities of dispersal and hence
recolonisation as for e.g. earthworms and arbuscular
mycorrhizal fungi. Enchytraides, predatory mites and
collembolans are also vulnerable to intensive farming.
Not all functional or taxonomic groups or species
are decreasing with intensity, some are even favoured
by intensification, like bacteria and bacterial feeding
nematodes.

Wheat field

Model of the soil food web showing functional groups and links between the
trophic levles from the organic resources up to the predators.. In a grassland
there are more trophic links and a higher diversity in the food webs than in
agricultural soils.

The bacterial feeding nematode Acrobeloides is abundant in European soils.

Soil disturbance causes biodiversity loss

One gram of soil contains more than 5000 species
of bacteria and fungi. These species perform many
important functions, that we can use as ecosystem
services. With this high diversity can soils loose their
microbial diversity? Soilservice has experimentally
decreased the microbial diversity and our results show
that the strongest biodiversity loss occurs at relatively
low levels of disturbance (an exponential decline),
while a high number of species are persistant.

Decline of bacterial species number at increasing disturbance

This implies that relatively low levels of disturbance
cause loss of many microbial species. Some species
become less abundant, others become more common.
This can be a risk, especially when the abundance of
unwanted species, for example plant or human pathogens, increases.

Species diversity of Collembolans, Oribatid mites and Collembolans are reduced
with increasing farming intensity. In a rotation with a one year ley (extensive) the
diversity of these groups is promoted across all countries.

How to prevent such risks of microbial species loss and
increased abundance of unwanted microbes? There are
several options. For example, managing soil organic
matter will promote soil biodiversity, so that unwanted
microbes may not be able to develop in high numbers.
Other possibilities are to reduce soil disturbance to a
minimum when managing soils.
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