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Abstract

The development of a method of sustainable land use balanced with an ecosystem stability parallel to intensive
cultivation was the aim of a restoration project in northwest Germany. The results of a substantial experiment in
landscape ecology, conducted on a 1000-ha area in the past decade, demonstrate that small-sized, unused patches and
linear structures connecting them are important parts of a protective concept for nature conservation. Thus, a
restoration of semi-natural water courses with temporarily inundated floodplains, and other linear landscape
structures, such as dam hedges, have a variety of functions, not only as paths of migration, habitats and protection
against substance transports, but also as sites of active elimination of a nutrient surplus and other substances. Buried
ecological potential, in the form of seeds of past communities, regenerates as soon as barriers to adequate survival
have been removed. Restoration, creating and connecting a variety of smaller ecosystems within a landscape not only
will be an important contribution to stabilizing floristic and faunistic assemblages and to the elimination of a nutrient
surplus, but will result in significant improvements to ecosystem functioning of nearby intensively cultivated
landscapes. However, an unalterable precondition for sustainable land-use must be the adjustment of cultivation to
the carrying capacity of the land. © 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

In the late 1950s, a disastrous change in land-
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cultural systems could be ameliorated with the
help of science and technology. Nature was to be
exploited industrially, a plan that consequently
received financial support. The fundamental con-
cepts of the natural functioning of ecological sys-
tems, although well-known at the time, were not
taken into account.

Very soon, the disastrous effects of this policy
became obvious. The majority of independent
farmers had to quit farming. Commercial and
economically focused land use caused unemploy-
ment in rural regions and traditional agriculture
disappeared almost completely in favour of over-
production and price-dumping, all of this ab-
surdly made possible and backed by subsidies.

There has also been a dramatic increase in the
number of cattle in the region. Today, more than
2.9 million pigs, over 600 000 head of cattle and
more than 23 million cocks, hens and other poul-
try are kept in the northwest German districts of
Grafschaft Bentheim, Emsland, Osnabriick, and
Vechta (NIW, 1995).

The number of animals kept in concentrated
populations in that same region (over 26 million)
is a multiple of the number of human beings
living there (1 million) and surpasses the natural
carrying capacity. The region mentioned above is
691 500 ha in size, 440 000 of which are used by
agro-industry and remaining independent agricul-
ture. Although the use of fertiliser is restricted by
statute to the equivalent of 1.5 ‘big-cattle-units’
per ha, more than 3 million ‘big-cattle-units’ are
raised. The resulting cattle manure still has to be
disposed of. The majority of pastures have been
ploughed in order to produce food for the large
herds of cattle. Currently, the proportion of natu-
ral grasslands in the area is only less than 20%. In
the new fields, corn is usually cultivated.

An improved drainage of the commercial fields
became necessary and was achieved by deeper
ditches and the regulation of brooks and rivers,
thus eliminating fertile floodplains. Precipitation
can no longer be held in the soil but quickly
reaches the watercourses. Consequently, there are
frequent floods in the lower parts of the region.

Most of the protecting dam-hedges have been
removed in order create access for large commer-

cial machinery. Now, wind erosion causes a re-
markable loss of soil, especially in wintertime
when the crop has been brought in and the vast
corn fields are left bare. Sandstorms are frequent.

The principle of crop rotation has been widely
abandoned. In many cases, corn is permanently
cultivated because of its tolerance of large quanti-
ties of liquid manure derived from the large con-
centrated cattle herds. Only rarely are cereals and
potatoes cultivated in turn with corn.

Our restoration project tried to put a stop to
this kind of unfavourable development. Ecologists
from different fields of science (biology, chem-
istry, and landscape planning) formed an interdis-
ciplinary team. Their first task was to record and
assess the existing flora and fauna, as well as
water-chemical, geohydrological and soil micro-
bial conditions along with the condition and
structure of the landscape in question (Schuller et
al., 1996; Janiesch et al., 1997a).

The main focus of this experiment was to deter-
mine whether it might be possible to develop a
scheme of land use in long-term accordance with
natural ecosystem functioning by restoring
confined semi-natural spaces and linking them
through linear structural elements while the rest
of the area remained under intensive cultivation
(ARSU and NWP, 1989).

The first step was to select appropriate patches
of land for ecologically oriented reconstruction
within the area, places where the preliminary ex-
aminations yielded remnants of an ecological po-
tential or structural and connecting elements. For
each of these patches, equalling about one-tenth
of the surveyed area of 825 ha, a detailed concept
of rehabilitation and restoration was designed and
implemented with consideration for special defi-
ciencies in each area. Research and documenta-
tion of the results continued throughout the
reconstruction period (Schuller et al., 1997; Jani-
esch et al., 1997b). As soon as the ecotechnical
measures had been concluded, a comprehensive
scientific monitoring began and will be continued
until the turn of the century. Current data collec-
tions already allow an evaluation of this substan-
tial experiment in landscape ecology.
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2. Origin and development of landscape

The agricultural region chosen for this model
project is situated in northwest Germany, 5 km east
of the city of Lingen in the Emsland district. The
actual boundaries of the 825-ha, scarcely populated
area is based on pragmatic planning, and natural
aspects.

The area is part of a former outwash plain
belonging to the ecological unit ‘Brogberner Tal-
sandgebiet’. There are occasional soft rises, sandy
soils and a groundwater table close to the surface.
The average above sea level is 24 m to the north
and 28 m to the south (Meisel, 1959). The sandy
material has produced gley soils under the influence
of groundwater, podzols under drier conditions,
and gley-podzols in between. In wet hollows, fen
peat has developed. The natural vegetation for this
kind of sandy plain is dominated by common oak
and birch forests, depending upon local humidity.
Under natural conditions, fen sites are covered by
birch and alder swamps.

In some parts of the area, the poor sandy soils
have been converted to soil suitable for cereal
cultivation by decades of coverage by dung-
drenched heath-turfs as a means of soil improve-
ment. Finally, this led to the formation of poor
podzol-gley soils. More recently, vast stretches of
the region underwent deep tillage in order to blend
layers of peat with the underlying sands, the
so-called sand-mix cultivation, another means of
amelioration.

During the first half of the last century, there still
existed a varied landscape with ploughlands and
grasslands of various states of humidity as well as
unused or impossible to use bogs, fensites, and
swamp forests. The arable land was divided into
patches by a comprehensive hedge system.

At that time, the highlands, which were more
exposed to the wind (with frequent velocities of
more than 70-80 km h~!') were divided into
relatively small lots by earth walls and planted with
hedges and trees, to protect the soil against the
erosive forces of winter winds (Stadt Lingen 1989/
1990).

The most significant changes were undertaken in
the 1950s and 1960s when comprehensive measures
of amelioration were begun. Forests and grasslands

were turned into cultivated land so that almost 95%
of the area was either in agricultural use or covered
with support-buildings at the beginning of the
1990s. About 60% of the area (470 ha) had been
turned into grain, turnip, rape, and potato fields,
with the majority (two-thirds) in corn. The remain-
ing meadows and pastures (about 25% of the
acreage; 180 ha) have since been subjected to
intensive use. About half is ploughed regularly and
sown with rye grass, sometimes blended with Tim-
othy grass. Those patches are being heavily fertilised
and may be mowed up to three times per year. The
other half is used as a pasture or as combined
meadow and pasture in a less intensive fashion.

Before initiation of the restoration project, only
7% of the area (55 ha) could be generally classified
as semi-natural; the status of less than 1% of the
acreage was regarded as almost natural (Fig. 1).
These sites, more or less degenerated remnants of
former fen meadow, alder swamp, and oak and
birch forest of medium humidity, were scattered,
constituting isolated spots of a few m” up to 6 ha.
The hedge system has been reduced by 60% in recent
years. Most of the remaining natural or semi-nat-
ural areas can be found in the northern part of the
area. The brooks and ditches have all been regu-
lated. The few remaining ponds are used as fish
ponds. Natural open waters have been converted to
grasslands or fields.

3. Concept of ecological restoration

The restoration goals of this project are based
upon the assumption that although the area in
question was formerly dominated by wetlands, but
changed radically in the past few decades, and since
it had not been completely devastated, there must
be some potential left for restoration. The intention
is to revive the former conditions of about 50 years
ago (Dreyer, 1995). These goals are realistic and in
accordance with popular notions of nature preser-
vation. They represent an acceptable compromise
solution with respect to relevant financial and legal
issues.

The ecological aims and measures are focused
upon the remnants of a semi-natural landscape.
They concentrate on seven so-called ‘shaped-
spaces’ totalling about 110 ha, four of which are
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stepping stones (wetlands) with three linear

bridges (brooks and hedges) in this biological

network (Fig. 2 and Table 1).

The following tasks were accomplished through
interdisciplinary ~ co-operation by  biologists,
chemists and planning engineers:

e Landscape-analysis, including historical review
of development.

® Research for hidden ecological potentials and
parts of networks yet present in the area.

e Detailed analysis of pollution in the landscape,
including research for point and non-point
sources. Risk-assessment and analysis of poten-
tial source-elimination.

e Definition of environmental quality goals for
the landscape, including creation of social ac-
ceptance by survey and analysis of economical
feasibility, political discussion of the regional

quality goals, and political decision.

e Planning of landscape reconstruction, environ-
mental risk assessment and permission for the
reconstruction plan by local and regional au-
thorities (NWP, 1991).

e Technical initiation of the reconstruction plan
(Figs. 3 and 4).

e Quality assurance and control by longer-term
monitoring (biological, chemical, and physical
development-analysis), socio-economic moni-
toring (concerning economical stability and so-
cial acceptance).

To assure the permanent change of use on a
long-term basis, the relevant properties were pur-
chased by public holders. As acceptance of the
measures by the local population, especially farm-
ers, is crucial for the success of the project, all
parties remotely concerned about the outcome of

i grassiand |

fields

Fig. 1. The area in the 1950s and the late 1980s. Basic: topographic map 1992.













































