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Introduction
The role and importance of soil
Soil is the vital natural habitat that regulates our
environment and responds to the pressures imposed upon it.
Ignored by the majority of us, soil carries out a number of
key environmental tasks that are essential to our wellbeing:

• Soil is the medium that enables us to grow
our food, natural fibre and timber.

The most productive agricultural soil is to be found along the
major river valleys of Europe such as the Danube, Rhine, Seine and
Ebro, their estuaries and also on the glacial plains of northern
Europe where ice age winds have deposited a layer of fine rockdust to form fertile ‘loess’ soil. The well drained but often thin soil
formed on the chalk and limestone plateaux of southern and
eastern England and the Paris Basin form some of the most
extensively exploited cereal growing areas of Europe.

Sunflowers growing in France. Soil health and quality are fundamental issues for the production of crops and foodstuffs (EM).

• Soil is the natural filter and reclamation
centre where potential pollutants are
neutralised and broken down and excess water
is re-distributed to surface or ground water.

What is pH?
When soil scientists describe soil they often refer to it as
being acid or alkaline or having a certain pH value.
The pH index is a number used to express the
concentration of hydrogen ions in a solution. This number
indicates the degree of acidity. The scale is from 0 to 14,
with a neutral soil having a pH of 7. Alkaline soils will
range from pH8 to pH14 (strongly alkaline) while acid soils
will range from pH6 to pH2 (strongly acid).
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The photographs above and to the right (JH) show the drainage
from two soil types with very different filtering potential. The
sediment-laden drainage shown above is derived from a soil that
has been leached over time. Rainfall percolating through its
weakly structured upper layers detaches clay-sized material and
removes it from the soil through field drains along with
associated agro-chemicals. The uncontaminated drainage shown
on the right is derived from a soil with much more stable
structure. Both soil types occur in the same field!

Soil can absorb much of the rain that falls on it but the
amount varies according to texture, structure and
vegetative cover. Well structured loamy soil under grass or
woodland acts like a sponge and can absorb as much as
40% of its volume as water. However, under some types of
intensive cropping, the regular use of heavy machinery can
compact the soil preventing rain from infiltrating and
increasing surface runoff. In other cropping systems such as
vineyards, maize and sugar beet, part of the field surface
may remain bare at times when rainfall is most common or
heaviest. Under such conditions, the surface structure of
the soil quickly collapses and a surface seal or ‘cap’ forms.
This prevents rain from entering the soil and increases
surface runoff. Sandy and silty soil with small amounts of
organic matter is particularly vulnerable to surface capping.
Increased surface runoff and decreased soil storage
potential can significantly increase the likelihood of ‘flash’
flooding from intensive rainfall. Surface capping also
reduces the amount of rainfall that infiltrates the soil and
eventually replenishes the underground water resources
stored in porous rocks (‘aquifers’). In some cases it may
increase the amount of rain that is rapidly moved to the
surface water network, resulting in a more rapid rise of river
levels in response to rainfall and possibly even increasing
the likelihood of river flooding.

Increasing numbers of floods in recent years have demonstrated
the paramount importance of effective and integrated
management of land resources in the protection of the
environment and the citizens. The loss of soil resources to
urbanisation is a key factor in enhancing flood events. The
picture on the left shows flooding in the valley of the River Uck in
Southern England, November 2000, which caused extensive
damage to buildings in the nearby market town of Uckfield (AT).
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Introduction
The role and importance of soil

• Soil is the environmental engine room
where dead plant and animal tissues and
other wastes are re-cycled to provide
nutrients for the growth of new life. The
incredible variety of organisms that inhabit
the soil and the diverse biological resource
they represent is only just beginning to be
understood

Soil biodiversity reflects the mix of living organisms in the soil. Our
knowledge of the diversity of life within the soil compartment is
still at a basic level. The above picture shows (from top left,
clockwise) a bacterial colony (KR), a nematode (KR), a centipede
(IB) and an earthworm (KR).

Life in soil and associated size ranges (KR).

A vast quantity and range of life resides in most soil types.
The total weight of organisms below a temperate grassland
can exceed 5 tonnes per hectare, equalling or exceeding the
above ground biomass. A few grams of such soil contain
billions of bacteria, hundreds of kilometres of fungal
hyphae, tens of thousands of protozoa, thousands of
nematodes, several hundred insects, arachnids and worms,
and hundreds of metres of plant roots.
If soil is the engine room, then the soil biota form its
biological engine. They are involved in most of the key soil
functions, driving fundamental nutrient cycling processes,
regulating plant communities, degrading pollutants and
helping to stabilise soil structure. Soil organisms also
represent a crucially important biotechnological resource,
with many species of bacteria and actinomycetes providing
sources of antibiotics.

The huge numbers of soil organisms are matched by extreme
biodiversity, particularly at the microbial scale. Soil bacterial
communities alone comprise some tens of thousands of
species and many hundreds of other species types are also
present. Below ground biodiversity always exceeds that above
ground. Such extreme diversity is thought to originate in the
complexity of the soil structural architecture where the pore
networks that form the living space for below ground life
propagate from the macro- to the micro-scale. These
subterranean labyrinths provide physical protection to
organisms, but can also isolate them from other organisms
within the network. Each isolated community evolves
independently, leading to the generation of biodiversity.
At present we are not sure how important such biodiversity
is with respect to sustaining soil functions. However, it is
likely that in many semi-natural ecosystems, complex interrelationships have developed between the myriad of soil
organisms present. Reducing soil biodiversity will inevitably
change the balance of these relationships and may even
impair functioning of the ecosystem.

Hittite statues (below) made of relatively soft basalt and
limestone were discovered intact after being buried under wind
blown and fluvial soils. In comparison to statues of a similar age,
found in the same area, that were left on the surface, the fact
that these artefacts were preserved in soil meant that they were
protected from the effects of thousands of years of weather (SK).

• Soil provides the foundation upon which we
construct our buildings, roads and other
infrastructures.

• Soil protects our buried heritage of
archaeological and historic remains from
damage and depletion.
Much of the evidence of our European heritage remains
buried within the soil, awaiting study by archaeologists and
palaeo-ecologists. The degree of preservation of such
remains depends very much on the local soil conditions.
Waterlogged or very acid soil with low levels of oxygen has
very little microbial activity and provides an ideal
environment for preserving organic remains. Any disturbance
of these environments, such as the drainage of wetlands or
the ploughing and levelling of burial mounds, changes the
conditions and leads to rapid decay and loss of the material.
In more freely draining and well aerated soil, most organic
remains have completely decayed and the only evidence of
their presence is a dark stain within the soil. The principal
archaeological remains that occur are mineral artefacts stone structures or tools, pottery, and metal objects.
Archaeologists use these artefacts and the layers in which
they are preserved, to reconstruct the communities that
produced them and the environments in which they lived.
But to do this the soil layers must remain undisturbed.

Gravel is used throughout the world in the construction of roads
and buildings (EM).

• Soil: a vital role.
The soil functions described on these pages are vital to life
on Earth but not all soil types can carry them out to the
same extent and some are far more susceptible to the
collapse of a function when stresses are placed on them.
A type of clay soil, known as a Vertisol, shrinks strongly
when it dries out and swells equally strongly as it becomes
wet. Seasonal cycles of wetting and drying can result in
significant soil movement, even at depths of over 1metre,
particularly if there are large contrasts between wet and dry
seasons. Such soil is inherently unstable and can cause
significant problems for building foundations unless special
engineering solutions are put in place. However this type of
soil is also fertile and can store adequate moisture to sustain
crop growth. From the functional perspective therefore,
Vertisols have a good, sustainable potential for food, fibre
and timber production but a poor and costly potential for
maintaining stable foundations. Ideally, new building
developments and infrastructure should avoid Vertisol areas,
which should be maintained as agricultural, recreational or
semi-natural land.
A clear understanding of the functional capability and potential
of different soil types is thus vital for planning the sustainable
development of our environmental resources. We should never
forget that soil is the beating heart of the ecosystem. Remove
the soil and life within that ecosystem will collapse.

Ped, Clod and Sod!

The photographs above show some of the meso- and microorganisms present in an arable soil: top – bacteria (stained light
blue) in worm casts (KR); middle – fungal hyphae forming mycelium
(branch like structure) along the soil pore network (KR); bottom –
tiny insects known as springtails (order Collembola), usually less
than 4 mm long, are abundant in soil throughout the world, feeding
on living and dead plant material (DC).

In 2004, Swiss scientists discovered Europe's largest living
organism - a fungus called Armillaria ostoyae (honey fungus)
covering 35 hectares (approximately the size of 35 football
pitches) growing in a national park near the town of Ofenpass.
The fungus prevails as an underground network of connected
filaments, and is apparent above-ground when it produces
mushrooms that emerge from the soil, often concentrated
around the roots of trees. The largest living organism ever
discovered is another species of Armillaria found in the Malheur
National Forest in Oregon, covering 890 hectares (JD).

In the English language, a number of words are used to
describe “lumps” of soil.
• A ped is an aggregate of soil particles formed by
natural processes.
• A clod is a lump of soil formed by artificial means such
as ploughing or digging.
• A sod is a piece of soil that is held together by a layer
of grass. Sods are often used to prepare or repair lawns,
football pitches and golf courses.
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