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Introduction

Human activity is a considerable transformative force af-
fecting natural environments and biodiversity. Since the 
Neolithic period, this activity has been creating a new 
type of landscape which continues to evolve (Figure 
52.1). Anthropogenic changes are often irreversible, for 
instance forests turned into xerothermic shrubs in the 
Mediterranean region can not regenerate naturally, or once 
steppes and forest steppes encroached the lowland areas 
of the Carpathian Basin and the Northern Black Sea Coast 
they have been persisting for thousands of years. Diversity 
of species has been changing according to land use. 

The more we study biodiversity, the more we come to 
realise its importance for maintaining essential ecologi-
cal functions. A diversity of microorganisms below and 
above ground, plants and animals is required to maintain 
essential functions such as decomposition, nutrient cy-
cling, soil formation, detoxification, natural pest regula-
tion and pollination. Considerable value of biodiversity 
may come from supporting resistance and resilience of 
ecosystems in the face of perturbations. This is true for 
both agricultural production and natural ecosystems (MA, 
2003). Although agricultural fields are greatly simplified 
in comparison with natural ecosystems, they are still de-
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pendent on complex natural interactions and processes 
driven by organisms. However, the amount of biodiver-
sity needed for the continued resilience and productivity 
of arable systems remains a scientific challenge.

In Europe with its high proportion of land under ag-
riculture – around 5 million square kilometres compris-

Figure 52.1. During the past 4,000 years the fields shown in this picture 
have had different character and use: they were covered by the Baltic 
Sea, later by terrestrial wet meadows, then small fields combined with 
meadows and after drainage they were turned into intensively used 
farmland (Gamla Uppsala, Sweden. Photo: A. Feh�r�.Feh�r�.�.
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ing nearly half the continent’s total land area – and long 
history of environmental modification, there are often 
no boundaries between food production areas, cultural 
landscapes and wildlife habitats. At the European scale 
farmland encompasses a dazzling variety of habitat types 
as different as dry steppe grasslands and rice fields, vine-
yards and mountainous pastures. This variety supports 
rich farmland biodiversity over the continent (Benton et 
al., 2003). It is more considerable than in, for example, the 
USA, which has much larger areas of monotopes (higher 
homogeneity). In fact, farmland has the highest overall 
species richness of birds of any habitat type in Europe 
(Tucker and Evans, 1997), and the total number of vas-
cular plants regularly occurring on arable land exceeds 
one thousand. At least 10-15% of all vascular plants use 
arable land as their main habitat. 

Agricultural land use is one of the key pressures on 
biodiversity in Europe and around the world. The im-
pact of agriculture on biodiversity is attributed to, first 
of all, conversion of natural ecosystems (e.g. wetlands) 
to crop fields, but also fragmentation of natural habitats 
and effects on neighbouring ecosystems such as excess 
nutrients and pollutants, or diversion of water to crops. 
On the other hand, agriculture benefits many wild spe-
cies by providing novel ecotones and a diverse mosaic 
of habitats, as well as plentiful foraging resources (grain 
for insects, birds and rodents), and a suitable disturbance 
regime (for annual plants) (Benton et al., 2003).

Characteristics of Agricultural 
Landscapes and their Communities

Agroecosystems are fundamentally natural systems arti-
ficially kept at early successional stages, so that a large 
proportion of the primary production can be harvested 
by man. Cultivated crops also structure the habitat condi-
tions for wildlife species on the fields and landscape. On 
the whole, agricultural land provides very specific eco-
logical conditions characterised by frequent changes in 
the ‘structural species’ (crops), relative openness, period-
ic disturbances, a high resource availability and extensive 
exchange with neighbouring habitats. At the extreme end 
of agroecosystem modification is a modern intensively 

managed wheat field, an artificial monoculture force-fed 
on nutrients, with suppressed competitors and predators.

The steppes of south-east Europe are regarded as the pri-
mary origin of the majority of species associated with farm-
land (Baker, 1974). Recent theories suggest, however, that 
forest-steppe mosaics were more characteristic of Europe 
than previously assumed, because the post-Holocene mega 
fauna created and maintained forest clearings. Other natu-
rally open habitats such as flood plain meadows were also 
important sources of farmland species.

Nowadays, some farmland species occur exclusively 
or mainly in farmland as a substitute or remnant for their 
former natural habitats in Europe – for example great 
(Otis tarda) and little bustard (Tetrao tetrix). For another 
larger group of species farmland is the predominant habi-
tat of occurrence, due to its sheer vastness, e.g. skylark 
(Alauda arvensis) and yellowhammer (Emberiza citrinel-
la). Within a study watershed in north-east Germany, 23% 
of all vascular plants occurred on arable land, and 14% 
were strictly limited to it (Figure 52.2). Finally, some spe-
cies, for example curlew (Numenius arquata), lapwing 
(Vanellus vanellus) and most of the perennial vascular 
plants, readily colonise fields but suffer high mortality 
rates there. 

A considerable, though still little studied, portion 
of biodiversity in agroecosystems is that dwelling be-
low ground: microbial, micro- (for example, protozoa), 
mezo- (nematodes), macro- (insects) and mega-fauna 
(earthworms). We do not know most of the species of be-

Figure 52.2. �ontribution of arable habitats to the herbaceous plant52.2. �ontribution of arable habitats to the herbaceous plant.2. �ontribution of arable habitats to the herbaceous plant 
species diversity at the landscape scale (occurrence of species in dif-
ferent habitats, in 11 biotopes of the Quillow watershed in north-east 
Germany; Glemnitz and Wurbs, 2003�.
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low-ground communities: the number of known soil mi-
crobe species is over 110,000, which is just 3-10% of the 
estimated total. However, it is certain this fauna controls 
agricultural productivity by driving nutrient cycling, soil 
formation and other essential processes.

From the agronomic point of view, wildlife species 
occurring on arable fields are divided into groups of 
non-wanted ‘noxious species’ or ‘pests’ and ‘non-target’ 
species. Most of natural plant and animal species associ-
ated with farmland do not cause harm to food production. 
Considerable effort has been devoted to elimination of 
noxious species from the field. The unsolved basic prob-
lem is that every control measure also affects ‘non-target’ 
species and selects ‘target’ species according to their tol-
erance of the measure. Only recently, the idea of weed 
vegetation also having important ecosystem functions 
has been recognised (Marshall et al., 2002; Booth et al., 
2003). What is called by weed vegetation in fact contrib-
utes to many abiotic processes, such as storage of nutri-
ents and prevention of their leaching, and control of soil 
erosion, carbon storage, water balance and soil structure. 
Plants also perform important biotic functions, such as 
providing direct or indirect resources for higher taxa (e.g. 
phytophagous species and birds), supporting pollinating 
insects and species beneficial for pest control and creat-
ing microclimate and regulating invasions through inter-
specific competition (Naeem et al., 2000).

Farmland as Habitat

Generally speaking, agricultural land provides habitats 
for the associated organisms in two major ways: i) struc-
tural effects by providing ecotones between different for-
ested, wet or other non-farmed habitats and open field 
areas represented by grassland and cropland; and ii) qual-
itative effects by providing conditions within a particular 
arable or grassland habitat patch. Agricultural land use 
affects biodiversity by changing the landscape structure, 
reducing small-scale structural heterogeneity and through 
disturbances within a patch. However, the former (struc-
tural) and latter (qualitative) effects often have to be con-
sidered separately, because they are driven by different 
forces and species have different response capabilities to 

them. While the structural effects are strongly correlated 
with geomorphological background and land use history, 
the habitat quality of the patch is the result of a recent 
cropping regime.

Furthermore, the habitat of soil organisms cannot be 
forgotten. Soil in arable land creates special environmen-
tal conditions for organisms living underground (edaphic 
organisms). These organisms, such as microorganisms, 
fungi and animals of different taxa, participate in positive 
physical and chemical processes in soil (excluding pests 
and pathogens). The edaphic organisms are the main 
agents of promoting nutrient turnover (nitrogen, etc.) in 
agroecosystems (these processes are discussed in detail in 
other chapters of this book). 

Influence of Landscape Structure 
Structural complexity of the whole agricultural landscape 
is essential for diverse communities of all taxa (see re-
view in Benton et al., 2003). The presence of various non-
cropped patches and structures, such as isolated wood-
lands, hedges, semi-natural grasslands, ponds or streams 
imbedded into a matrix of agricultural fields considerably 
enhances biodiversity (Figure 52.3). Many species are 
most abundant in these non-cropped patches. For example, 
only very few species of birds, such as skylark (Alauda 
arvensis), meadow pipit (Anthus pratensis) and partridge 
(Perdix perdix), breed and feed exclusively within arable 
fields. The presence of non-cropped elements is critical 
for a diverse community of farmland birds (Herzon and 
O’Hara, 2007). Proximity of non-farmed habitats to crops 
enhances ecosystem functions performed by native spe-
cies, such as pollination and pest control (Kremen, 2004).

The composition of plant and animal species inhabiting 
linear landscape elements differs essentially from that of 
both open arable fields and enclosed woodlands. Variation 
within any type of non-cropped habitat (hedge height and 
density, cut or non-cut margin) also enhances populations 
of species. Most farmland species make extensive use of 
field margins, which provide relatively undisturbed habi-
tats and overwintering sites for invertebrates, overwinter-
ing sites, safe nesting and resource-rich foraging patches 
for birds, and movement corridors for small mammals. 

In a study comparing eight agricultural landscapes 
of 400 ha size each, with a different amount of semi-
natural linear and non-linear structures in east-northeast 
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Germany, Kretschmer et al. (1995) confirmed a general 
correlation between the relative proportion of semi-nat-
ural biotopes in landscapes and the species richness of 
herbaceous plants, arthropods, birds, butterflies, mam-
mals and amphibians (Figure 52.4). The areal effects of 
the structural elements are enhanced by the heterogeneity 
within each habitat type. With increasing area, the va-
riety of habitat conditions within the biotope types also 
increases. The types of biotopes within a landscape are 
largely pre-defined by its geomorphological heterogene-

ity and partly by historical land use patterns, such as land 
inheritance practices or field-delineating traditions, e.g. 
with stone walls or hedges (Table 52.1). The last four ar-
eas listed in Table 52.1 have a similar total amount of 
semi-natural structures, different biotope types are domi-
nant or, as in the last area, the distribution of different 
biotope types is balanced. The contribution to the overall 
diversity is highest in the last area in Table 52.1, where a 
variety of different biotope types occur and their area is 
relatively evenly distributed. Every biotope type provides 
habitats for a number of species with high biotope loyalty 
(Figure 52.5).

Since the potential for specific habitat functions of a 
landscape is predefined by the landscape heterogeneity 
and the geomorphological background, the options for 
active restructuring of a landscape are often limited to 

Name of the ecoregion* Reeds Wetlands Slightly fresh meadows Dry grasslands Biotope Sum

Uckertal Valley  10.0 7.1 2.5 0.0 21.4

Neustrelitz Lakeland  1.2 1.4 2.4 4.9 12.9

Oder-Alluvial  2.0 7.3 3.6 0.1 13.9

Randow Glacial Valley  0.2 2.1 5.3 0.1 11.8

Schorfheide Woodland  2.3 2.8 4.6 1.5 13.0

*1 according to the classification of Marcinek and Zaumseil (1993) for Northeast Germany

Table 52.1. Proportion of different semi-natural biotopes within the agricultural landscape �� comparison of different ecoregions in north-east52.1. Proportion of different semi-natural biotopes within the agricultural landscape �� comparison of different ecoregions in north-east.1. Proportion of different semi-natural biotopes within the agricultural landscape �� comparison of different ecoregions in north-east 
Germany (values as % of the total area�. 

Figure 52.3. Density and arrangement of nesting plots for birds in agrar-52.3. Density and arrangement of nesting plots for birds in agrar-.3. Density and arrangement of nesting plots for birds in agrar-
ian landscapes (bird survey at Brandenburg State, Germany 2005; every 
dot is a nesting plot. Lutze et al., 2007�.

Figure 52.4. Species richness of eight different organism groups in rela-52.4. Species richness of eight different organism groups in rela-.4. Species richness of eight different organism groups in rela-
tion to the amount of linear and non-linear semi-natural biotopes in 
agrarian landscapes (comparative study performed in eight regions of 
East Germany; Kretschmer et al., 1995�.
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the establishment of field margins, hedges and other an-
thropogenic biotopes. The agreement between landscape 
abiotic and biotic heterogeneity can be used as an indica-
tor of landscape health or biotic integrity. Homogeneous 
and heterogeneous landscapes can be easily contrasted 
(Figure 52.6a,b). In a heterogeneous landscape, biotope 
remnants often are placed in the middle of the fields. 
These biotopes occupy sites with some extreme stress 
factors (caused by water, soil structure or elevation), 
which cannot be utilised economically for agricultural 
production. In the homogeneous landscape there is only 
a little site potential for semi-natural biotopes such as dry 
grasslands, wetlands or peat lands. Species related to any 
kind of extreme site conditions (water stress, extreme 
pH, lack of nutrients), which are typical target species for 
species protection efforts, cannot be expected in most of 
the fertile agrarian landscapes. Despite the fact that few 
species of conservation value can persist in a homoge-
neous landscape, the addition of non-cropped elements 
enhances a number of ecosystem services provided by 
associated species such as pollination and others. These 
elements are often added as field margins, flower strips or 
other ‘artificial’ structural landscape elements. We still do 
not have robust criteria on the amount of such structures 
needed for effective functioning.

Local forest habitats or their fragments also contribute 
to the biodiversity of an agricultural landscape and sup-
port its stability (e.g. FAO, 2006b). 

Influence of Cropping in Arable Field Habitats
The number of plant species that inhabit arable fields, at 
least as temporal habitats, seems to be much higher than 
used to be assumed. In a European survey the regional 
weed species diversity varied between 405 species in the 
south of Italy and 126 in the middle of Finland (Figure 
52.7) (Radics et al, 2000; Glemnitz et al., 2006). Other or-
ganism groups also show very high species richness and 
abundance on arable land. A study in north-east Germany 

Figure 52.5. Rate of specialisation in different biotopes within the ag-52.5. Rate of specialisation in different biotopes within the ag-.5. Rate of specialisation in different biotopes within the ag-
ricultural landscape, proportion of species limited in occurrence to a 
specific biotope type (landscape monitoring in the Quillow watershed 
in north-east Germany in 11 different biotopes: 1 �� reeds, 2 �� shallow 
water swards, 3 �� wetlands, 4 �� ruderalised wetlands, 5 �� slightly fresh 
meadows, 6 �� ruderalised meadows, 7 �� field margins, 8 �� old fallows, 9 
�� dry grasslands, 10 �� young fallows, 11 �� arable land�. 

Figure 52.6 a,b. Two e�amples of the configuration of agrarian land-52.6 a,b. Two e�amples of the configuration of agrarian land-.6 a,b. Two e�amples of the configuration of agrarian land-
scapes with natural or semi-natural habitats. The first picture shows a 
homogeneous landscape with small amount of biotopes included, the 
second picture a heterogeneous landscape with lots of biotopes inbed-
ded into agricultural land (Slovakia and the �zech Republic�. Photo:A.hoto: A. 
Feh�r..
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described 86 carabid beetle species of nearly 5000 in-
dividuals occurring on arable fields in one year, which 
was nearly 4 times more species with 15 times more in-
dividuals than in forests (20 species, 346 individuals) in 
the same period. Of spiders, 107 species were found with 
3800 individuals on arable fields, which was 25% more 
species and 33% more individuals compared with forest 
sites (84 species with 2450 individuals) (LUA, 2006).

The biodiversity on arable land is influenced by three 
main factors: heterogeneity of site conditions, climate 
and management practices. The more diverse the availa-
ble ecological niches, the higher the diversity of region-
al species. Some species inventory is adapted to specific 
site conditions as shown in Figure 52.8 for weed species 
assemblages from north-east Germany. Another group 
of species has large amplitude in their site requirements 
and frequent and dominant species typical of arable 
fields belong to this. For this reason, indicators focusing 
on site adaptation, rarity or specialisation in general do 
not meet the needs and specifications of agrarian eco-
systems. 

Climate impact is of special importance in arable land-
scapes due to the short period for population recovery. 
With regular soil tillage, plant communities encounter the 
habitat conditions in the early stages of secondary succes-
sion. The majority of the plants on arable fields can survive 
and recover only with seeds as therophytes. Germination 
and first growing stages are highly sensitive to tempera-
ture and water availability. Animals should be able to sur-

vive on bare ground. For this reason, the effect of annual 
climate on species composition and population size is 
much stronger than in semi-natural habitats. Species com-
position of communities can differ strongly between wet 
and dry, cold and warm, sunny or cloudy as well as years 
with long or short reproduction periods. For weeds, it was 
found that half the regional species richness occurred only 
once or twice within the six-year study period, while on 
the other hand only 30% of all species occurred every year 
or in at least five of the six years (Figure 52.9). 

A mixture of different habitat types, as well as crop 
types, in the landscape can provide habitats for species 
with different ecological profiles (Heikkinen et al., 2004). 
The cropping sequence itself is one of the main factors 
affecting the quality of an arable habitat. Albrecht (2005) 
found that the composition of the seed bank in soil is 

Figure 52.8. �orrelation between soil type and weed species occur-52.8. �orrelation between soil type and weed species occur-.8. �orrelation between soil type and weed species occur-
rence (results of the arable field monitoring in the Quillow watershed 
in north-east Germany between 2000-2004, N= 43 fields; Legend: L_
AHG - anhydromorphic soils, L_FTP - loamy soils, L_RBR- sandy soils, 
L_HG - hydromorphic soils, �_ST �� substrate type according German 
soil classification, correspondence analysis, every dot is a weed species, 
abbreviations are used for species names�. 

Figure 52.7. Species richness of weeds in eight different regions of52.7. Species richness of weeds in eight different regions of.7. Species richness of weeds in eight different regions of 
Europe ranked in accordance to increasing average annual temperature. 
Every region has an area of 250-300 km² and there are 27 individual 
fields (Radics et al., 2000�.
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mostly dependent on crop selection. In practice, habitat 
conditions vary between hibernating dense and slightly 
high winter cereals, dense summer cereals with an early 
but short vegetation period, dicotyledeons, flowering 
summer annual crops, late annual sparse but tall crops 
(maize), perennial crops and short-term cover crops 
(Figure 52.10). Monocultures do not provide resources 
through the whole life cycle of wild organisms. For ex-
ample, curlew and lapwing both attain highest densities 
in an open landscape, where crop fields are combined 
with grass patches of at least 35 ha. Many granivorous 
birds are dependent on stubble rich in weed and crop 
seeds for winter survival and declines in stubble seri-
ously impede winter survival of a group of species.

Variation within a crop stand is an important determi-
nant of its value as a nesting and feeding habitat for birds 
with differing foraging and anti-predator behaviours and 
lengths of breeding cycle (see review by Wilson et al., 
2005). For nesting, most ground-nesting birds prefer 
patchy vegetation cover with short and sparse spots sur-
rounded by higher swards. Under intensive management, 
such variation is not available in either crops or grassland 
during the breeding period. Foraging is also more effec-
tive when food is accessible in sparse or heterogeneous 
swards of both arable crops and grasses.

Land use intensification has contributed substan-
tially to the increase in food production over the past 50 

years. However, it impacted on the agricultural landscape 
through homogenisation of the landscape structure, sim-
plification of crop rotations, use of high-yielding crop 
varieties, fertilisation, irrigation and pesticide use. These 
altered the biotic interactions, the patterns of resource 
availability and the habitat quality of the ecosystems 
(Matson et al., 1997). The species decline in farmland 
birds, weeds and the serious reduction in biotic function-
ality, such as pollination, are related to intensification of 
agricultural production (e.g. Donald et al., 2001). Species 
that are most dramatically affected are often specialists, 
for example, plants adapted to chalky, acidic and wet soil 

Figure 52.9.�onstancy in temporal occurrence of weed species (number52.9.�onstancy in temporal occurrence of weed species (number.9. �onstancy in temporal occurrence of weed species (number 
of weed species, results of the arable field monitoring in a watershed in 
north-east Germany between 2000-2006, N= 43 fields, overall species 
number was 295 = 100%�. 

Figure 52.10. �orrelation between the type of crop and weed species52.10. �orrelation between the type of crop and weed species.10. �orrelation between the type of crop and weed species 
occurrence (results of the arable field monitoring in a watershed in 
north-east Germany between 2000-2004, N=43 fields, Legend: SMA - 
maize for silage, SGE �� summer barley, ZRU �� sugar beets, TRI �� Triticale, 
WRO �� winter rye, WWE �� winter wheat, WEG �� winter barley, WAR 
�� winter oilseed rape, correspondence analysis, every dot is a weed 
species, abbreviations are used for species names�. 
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conditions. Intensive agricultural land use is driving se-
lection towards species-poor communities with highly 
adapted, flexible species, which will be even more dif-
ficult to control. The extreme example is a monoculture 
wheat or maize field with multiple pesticide use, high ap-
plication of nutrients, poor in species and with limited 
inter-specific regulation (e.g. food webs). 

There remains an unresolved debate on the relative im-
portance of two characteristics of an agricultural landscape 
responsible for support of associated biodiversity: complex 
farmland structure versus extensive management of crops. 
The question has high relevance in practice: to what extent 
can intensification in field management (e.g. increase in in-
puts) accelerate without major effects on wildlife if a high 
level of farmland heterogeneity is retained?

Abundance of Species and their Interactions within 
Habitats
Typical for different taxa in agricultural landscapes is 
that only a few numbers of species reach high abundanc-
es, while most remain at low population densities. The 
abundant species are often flexible in site requirements, 
best adapted to the crops and their management. Despite 
the fact that most of them have been targets of weed or 
pest management for decades, they have survived keep-
ing their dominances. These dominant species are ‘un-
loved’ by land users as well as by nature protectionists, 
but all processes and functions related to biomass are 
carried out by these species (e.g. erosion protection and 
nutrient storage). El Titi (1986) noted that the reduction 
in the total weed biomass below a certain level resulted 
in modifications within the food webs that led the phy-
tophageous insects to move from weeds to the crops and 
become pests. 

Various types of fallow fields are particularly im-
portant for many taxa (see review by Van Buskirk and 
Willi, 2004). They enhance these areas with species of 
infrequent and unstable occurrence (Figure 52.11). Most 
of the plant species with limited regional occurrence 
are found on fallows (75%) or extensive fields (61%) 
(Glemnitz et al., 2006). Arable plants prefer young and 
rotational set-aside, while most invertebrate species and 
ground-nesting birds especially benefit from long-term 
set-aside. 

A Special Case: Organic Farming and Biodiversity 
Many studies have compared conventional intensive farm-
ing systems with organic systems that omit some of the 
‘intensive’ features of the former (e.g. high chemical inputs 
and simplified crop rotations). The results are mixed and 
depend on the taxa studied and the scale of the research.

The positive effects of organic farming compared with 
conventional or integrated farming (se e.g. review by Hole 
et al., 2005) are the combined effect of the lack of distur-
bance caused by omitting pesticide use, the more varied 
crop rotations (higher crop diversity) and the less ho-
mogenisation of soil conditions caused by fertilisation or 
chemical soil improvement. Some researchers claim that 
the key reason for the greater species diversity in organic 
farms is an inherently higher level of heterogeneity be-
cause of crop rotations (Weibull et al., 2004; Roschewitz 
et al., 2005). Variation in fields may compensate for bio-
diversity losses caused by local management intensity by 
providing non-cropped refuges from which species elimi-
nated from the crop can recolonise fields (Tscharntke et 
al., 2005). Finally, it has also been demonstrated that a 
higher level of insect diversity can be achieved within 
large fields under low intensity compared with smaller but 
intensively managed fields (see review by Büchs, 2003).

Only in organic farming can weed composition be ex-
plained by site conditions, while in conventional fields it 
is driven by specific management. Chemical weed con-
trol, firstly, reduces the number of infrequent species. 
These are usually the site-adapted, specialised species.

Figure 52.11. Species richness of weeds on different field types (results52.11. Species richness of weeds on different field types (results.11. Species richness of weeds on different field types (results 
of an European transect survey, eight regions, every with an area of 250-
300 km², in total 210 fields, Glemnitz et al., 2006�.
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Noxious Associated Species

Weeds, Pests, Pathogens
All species of plants, animals and microorganisms are 
functional and valuable for an ecosystem, but some of 
them are classified as noxious or harmful (yield losses, 
allergy, vectors of disease) from a human point of view 
(ecosystem service). Not all colonisers are undesirable if 
they are pioneers in succession (from an ecological view-
point). Invaders are introduced, so exotic, alien, non-na-
tive species (biogeographical viewpoint) and weeds, pests 
and pathogens interfere with the objectives of people (an-
thropogenic viewpoint).

Pest organisms and pathogens, if not controlled, con-
siderably reduce the yield (biomass) and quality of prod-
ucts directly. The (potential) negative effects of weeds 
in agricultural areas are: competition with crops for re-
sources, increase in production costs, reduction in crop 
and animal quality and human health, decreased land 
value, reduced crop variety and in some cases also aes-
thetic value. However, weed species play their role in 
ecosystem processes such as erosion control, microcli-
mate support, provision of pollination and pest control. 
Many of them can also be used as edible plants, orna-
mental plants, traditional ceremonial plants, animal feed, 
or in the production of pharmaceutical drugs and natural 
colours. Although the direct value of insect pests is diffi-
cult to appreciate, many of the minor pests are important 
food for higher taxa, for example, birds, and support sta-
ble populations of predators and parasitoids, which keep 
more difficult pests under control. In most cases, tolerat-
ing a certain level of weed and pest populations is by far 
more economically viable and ecologically sensible than 
attempting to eliminate them totally.

The plant communities of agroecosystems include 
cropped ‘target’ species and weeds. In weed associations 
we can distinguish different life strategies: ruderals are 
adapted to conditions of huge disturbance and low stress 
(e.g. annual weeds), stress tolerators live in high en-
vironmental stress, low disturbance environments (e.g. 
drought, low pH, high soil moisture) and competitors 
live under conditions of low stress and low disturbance 
and have good competitive abilities (perennials, species 
with relatively high growth rate). A plant with general-
ised weed characteristics is called an ideal weed. It would 

have such traits as the ability to germinate in a wide range 
of environmental conditions, long-lived seeds with dis-
continuous germination, rapid growth from vegetative to 
flowering stage and propagules (seeds), and adaptation 
to short- and long-distance dispersal (Baker, 1974). Of 
course, every weed species usually has only a selected 
set of these features. Similarly to weeds, most successful 
pests are characterised by rapid population growth once 
established in the crop, good dispersal ability and they 
can be both generalists and specialists on crops. 

Biological Invasions 
Species composition, space structure and physiognomy 
of the vegetation in Europe are significantly modified 
due to the activities of man (agriculture, transportation, 
etc.) including expansion of non-native (allochtonous, 
exotic or alien) species (Figure 52.12). The occurrence 
of invasive plant species is most abundant near bio-cor-
ridors, mainly along watercourses, roads and railways. 
Plant invasiveness is neither a life form nor a taxonomic 
issue, but a set of properties of species enabling growth 
in certain habitats. We have only a few generalisations on 

Figure 52.12. Proportion of non-native species in the overall diver-52.12. Proportion of non-native species in the overall diver-.12. Proportion of non-native species in the overall diver-
sity of vascular plants in Europe [�ommittee for Mapping the Flora 
of Europe and Societas Biologica Fennica Vanamo (1972-1999�: Atlas 
Florae Europaeae. 12 Volumes, Academic Bookstore & Bookstore 
Tiedekirja, Helsinki (http://www.fmnh.helsinki.fi//map/afe/E_afe.htm�. 



Biological Diversity

380

the invasiveness of plants or on their attributes (if they do 
exist) and usually we cannot predict biological invasions. 
According to some authors (e.g. Crawley, 1997), there is 
no sense in searching for traits of ‘invasive’ and ‘non-in-
vasive’ species because the ability to ‘increase when rare’ 
(the invasion criterion) is exhibited by all species in their 
native habitats, i.e. all plant species are invasive under 
certain environmental conditions.

According to the European strategy on invasive alien 
species, an alien species is a species, subspecies or lower 
taxon introduced outside its natural past or present distri-
bution; this includes any part (seeds, eggs, etc.) of such 
species that might survive and subsequently reproduce. 
An invasive alien species is an alien species whose intro-
duction and/or spread threaten biological diversity. In this 
chapter we consider ‘invasive’ (naturalised) plants alien 
species, the distribution and/or abundance of which in the 
wild is in the process of increasing regardless of habi-
tat. Archeophytes are species introduced before 1500 
(sometimes considered native species) and neophytes 
are naturalised aliens introduced since 1500 (Figures 
52.13-14). Expanding native species (apophytes) are 
not considered invasive alien species. The most impor-
tant invasive plants in the Baltic countries, for example, 
are the North American daisy (Aster novi-belgii agg.), 
Japanese and Czech knotweed (Fallopia japonica, F. x 
bohemica), Jerusalem artichoke (Helianthus tuberosus), 
giant and Sosnowski`s hogweed (Heracleum mante-

gazzianum, H. sosnowskii), Himalayan and small balsam 
(Impatiens glandulifera, I. parviflora), rugosa rose (Rosa 
rugosa) and the Canadian and early goldenrods (Solidago 
canadensis, S. gigantea, Figure 52.15). Several invasive 
plant species occur almost exclusively as weeds in ar-
able land or at other sites with frequent disturbances, e.g. 
Canadian horseweed (Conzya canadensis), annual flea-
bane (Stenactis annua), common ragweed (Ambrosia ar-
temisiifolia), etc. 

Animals can be invasive too, but their area borders are 
more flexible and in some cases they occur only casually 
(e.g. some bird species). One of the insect examples is 
the sweet potato whitefly (Bemisia tabaci), which con-
sumes crop plants and transmits plant viruses and fungi. 
In freshwater in farmland, the zebra mussel (Dreissena 
polymorpha), which threatens water supply, is increas-
ing in occurrence. There are also invasive mammals that 
threaten yields of crops and may spread diseases.

Pathogens can also behave invasively (e.g. disease in 
agriculture). They are often vectored by other organisms, 
for example insects. In these cases the vector should be 
monitored and, if possible, regulated or eradicated. 

There are several prevention possibilities to stop (con-
trol, regulate) biological invasions, e.g. interception 
(regulations and their enforcement with inspections and 
fines), treatment (treatment of goods and their packing) 
and prohibition (trade prohibition based on international 
regulations). There is a Global Invasive Species Database 
that is managed by the international Invasive Species 
Specialist Group. The Global Invasive Species Program 

Figure 52.14. �ummulative number of localities of the 14 most distrib-52.14. �ummulative number of localities of the 14 most distrib-.14. �ummulative number of localities of the 14 most distrib-
uted neophytes in the Nitra River catchment area (in the 20th century; 
Feh�r, 2007�.�.

Figure 52.13. �ummulative number of non-native plant species (includ-52.13. �ummulative number of non-native plant species (includ-.13. �ummulative number of non-native plant species (includ-
ing species of doubtful origin� found in archaeobotanical findings in the 
Nitra River Basin, Slovakia. Abbreviations: LN/EN �� Late Neolithic and 
Early Neolithic (4000-1900 B.�.�, BR �� Bronze Age (1900-700 B.�.�, 
LAT �� La Tène (420-0 B.�.�, ROM/NM �� Roman Age and Nations 
Migration (0-6. cent. A.D.�, 6.-11. �� 6.- 11. cent., 12.-18. �� 12.-18. cent. 
(Feh�r, 2007�.
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outlines the eradication programme for invasive aliens as 
follows: it has to be scientifically based, directed at small, 
geographically limited populations of non-indigenous 
species that are easiest to eliminate; the eradication tech-
nique should be such that all individuals of the population 
must be susceptible to them; and monitoring to confirm 
the success is essential (Wittenberg and Cock, 2001). 

The basic direct field methods of management of 
biological invasions are biological control (bio-pesti-
cides, pathogens for control), mechanical control (mow-
ing, grazing, hand-weeding etc.), chemical control (her-
bicides, etc.) and habitat management (by changing the 

environmental conditions – grazing, burning, changing 
abiotic factors, hunting, etc.). Integrated pest manage-
ment is recommended. 

The European strategy on invasive alien species was 
endorsed in 2003. It states that invasive alien species are the 
second main cause of global biodiversity loss after direct 
habitat destruction, and have adverse environmental, eco-
nomic and social impacts. Some of the European countries 
have prepared legislation and/or their own national strate-
gies on biological invasions. The lists of invasive plants 
are under preparation or are ready (the Czech Republic, 
Poland, Lithuania etc.). In several countries (Switzerland, 
the USA, New Zealand, etc.) there are ‘black lists’ which 
are interlinked with legislation. It is forbidden to introduce 
or release species that are on the black list.

Rare and Threatened Species and their 
Conservation

By far the largest proportions of the species associated 
with agriculture do not have an adverse impact on pro-
ductivity and, on the contrary, support it. Many species 
occurring in farmland also have considerable cultural 
value and aesthetic appeal. Spontaneous flora and fauna 
is taken to include all the wild plant and animal species 
from fields (except crops), meadows and other semi-
natural grasslands, abandoned fields, riparian and road-

Figure 52.15. The native European Goldenrod (52.15. The native European Goldenrod (.15. The native European Goldenrod (Solidago virgaurea� can 
be spontaneously crossed with the invasive alien �anadian Goldenrod 
(S. canadiensis�. The new hybrid (in the picture� is called S. � niederederi 
(southern Sweden�, Photo: A. Feh�r.Feh�r..

Figure 52.16. The formerly common weed, corncockle (52.16. The formerly common weed, corncockle (.16. The formerly common weed, corncockle (Agrostemma 
githago�, is now very rare or only casual. Photo: A. Feh�r.
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side habitats, farmyards, etc. The spontaneous vegetation 
often contains rare, endangered or vulnerable plant species 
and/or their associations (Figure 52.16). These species and 
their communities are threatened by intensive land use (me-
chanical regulation, chemical treatments, etc.) and expan-
sion of invasive plants. Trends in agricultural management 
contributing to loss of (widened) biodiversity include: 

a) Loss of non-agricultural habitats due to land reclama-
tion, drainage projects or indirect pollution.

b) Agricultural ‘improvement’ of low-intensity farm-
land, through the application of fertilisers and lime, 
upgrading of drainage schemes, higher stocking 
densities and ploughing and reseeding of grasslands, 
including eutrophication of soils.

c) Disappearance of structural elements in the agricul-
tural landscape such as hedgerows, field verges or 
grass tracks.

d) Loss of diversity on productive agricultural land 
through intensification, better tillage and harvesting 
techniques, intensive irrigation systems, increased use 
of fertilisers and pesticides, simplified management 
methods, uniformed and simplified crop rotations.

e) Marginalisation and abandonment of farmland, espe-
cially on marginal sites and extensive land use.

f) Introduction of new invasive species.

Despite the importance of farmland in providing habitats 
for a diverse wildlife, the awareness of biodiversity con-
servation within agroecosystems is relatively new, and 
there are several detailed case studies (c.f. Flade et al., 
2006). In Europe, this development was triggered by the 
unprecedented decline in species that began with mod-
ernisation of the food production industry. Dramatic de-
creases in floral diversity in farmland have been observed 
throughout Europe. In some regions, more than one-third 
of the entire farmland flora is categorised as extinct, en-
dangered or rare. Red lists of rare and endangered species 
have been developed for threatened weeds. In Sweden, 11 
vegetal weeds probably disappeared and 35 species are 
endangered, in Poland 103 threatened weeds are known, 
four of which are considered extinct. From almost 350 
plant species which can be classified as arable weeds in 
the Czech Republic, 98 species are endangered or already 
extinct. Of animal taxa, bird declines are particularly well 

documented (Donald et al., 2001). In the UK, populations 
of such typical farmland species as corn bunting (Miliaria 
calandra), partridge (Perdix perdix), and skylark (Alauda 
arvensis) have declined by as much as 60-80 %. A star-
tling 66 % of farmland habitat bird species in Europe 
have an unfavourable conservation status – for example, 
their populations are in either rapid or long-term steady 
decline – the highest proportion of any habitat. Research 
on other groups of animals suggests that the conspicu-
ous decline in bird populations represents just the tip of 
an iceberg of biodiversity collapse on farmland (Figure 
52.17). Populations of many insects, on which birds de-
pend, have suffered drastic declines and many formerly 
common species are now rare (Benton et al., 2003; see 
examples for wild bees in Biesmeijer et al., 2006). 

Management Options for Linking 
Biodiversity Protection and Modern 
Agricultural Land Use

Nature conservation measures in landscapes dominated 
by arable land can be divided into two major types:

a) Measures conducted within the agricultural produc-
tion process, i.e. modified cultivation procedures and 
systems with respect to nature conservation goals, yet 

Figure 52.17.Two Eurasian buzzards (52.17.Two Eurasian buzzards (.17. Two Eurasian buzzards (Buteo buteo� indicating a healthy 
agroecosystem: this predator is on the top of the food-chain. Photo: 
A. Feh�r.
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mainly aimed at the production of agricultural goods: 
e.g. reduced fertilisation or modified soil cultivation 
(integrative pathway). 

b) Measures conducted separate of the production, 
mainly on areas not being used for crop production, 
often exclusively aimed at nature-orientated goals 
(segregative pathway).

Integrative Pathway
The most important ways of biodiversity management in 
conditions of intensive agricultural production (integra-
tive path) are:

• High structural diversity of farmland in space (e.g. 
diversity of crops) and time (e.g. wide crop rotations) 
on different levels, in special cases with local fallow.

• Mixed farming, which incorporates grazing livestock 
with arable cropping.

• Sustainable production measures (minimum tillage, 
lower crop density, casual mechanical weed control, 
delayed or rotational mowing on some part of produc-
tive grassland, etc.).

• Lowered inputs of plant protection chemicals (herbi-
cides, pesticides etc.) and reduction of preservative 
applications that do not exceed the economically 
viable thresholds and the capacity of the system to 
break them down. 

• Reduction and splitting of fertiliser doses (mainly of ni-
trogen and phosphorus) by better targeting at crop needs, 
and mitigation of nutrient leaching from the fields.

• Implementation of site-adapted management, begin-
ning with adjusting field size to soil heterogeneity or 
land management by using precision agriculture.

• Direct methods of biodiversity protection, e.g. de-
layed or adapted timing of management (fertilisation, 
plant protection) to breeding of farmland birds, biodi-
versity protection in vineyards by focusing mainly on 
geophytes (plants overwintering by bulbs and tubers) 
by no-tillage during winter and establishment of veg-
etated strips between rows in vineyards and orchards.

• Avoidance of drastic and large-scale changes in the 
landscape.

Because of the inevitable trade-offs between achieving 
high crop productivity on one hand and environmental 

and conservation goals on the other, the above options 
can best be achieved under certain farming systems. The 
wide variety of management options directed at preser-
vation, enhancement and restoration of associated flora 
and fauna, especially rare species, within farmland can 
be implemented within any farming system, including the 
most intensive.

There are different farming systems providing special 
benefits to biodiversity. Below we list only few of these: 

1. Extensive and/or traditional land use. Small-scale, 
well structured landscape is mixed with ecologically 
valuable plots (so-called biocentres such as woods, 
ponds, managed grasslands, etc.) and connections be-
tween them (so-called bio-corridors such as tree-rows, 
hedges, brooks, etc.). Small land areas, traditional 
farming practices and rational crop rotations, cultiva-
tion of old crop species and varieties (that have been 
the result of long-term selection, adapting to the local 
environmental conditions) and fallow are expected. 
Vineyards and orchards can be included, with mechan-
ical weed regulation and anti-erosion measures (grass 
undergrowth, etc.). Priorities in animal husbandry are: 
traditional breeds, animal welfare and recycling of 
nutrients and animal waste into crop production.

2. Permaculture, organic farming, farming with inte-
grated pest control, agro-forestry. These farming 
systems put the main emphasis on the understanding 
and utilisation of ecological cycles, self-regulation and 
multi-purpose exploitation of goods in agricultural 
production. Soil protection, promotion of biodiversity 
(including spontaneous flora, fauna and microorgan-
isms), avoiding pollutants to the environment and pro-
duction of high-quality, chemical-free green products 
are declared objectives for these farming systems.

3. Additional activities, aquaculture (fish, etc.), api-
culture, reed cultivation, etc. Additional activities 
diversify the land use and make it more sustainable. 
Energy plants (e.g. willow) provide biomass for 
energy production from a renewable resource (this 
is likely to become highly successful in the Nordic 
countries, e.g. in Sweden). Research on the effects of 
their cultivation on biodiversity is under way 
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Segregative Pathway
The basic concepts in biodiversity management in the 
segregative approach are:
• Maintaining and preserving the proportion of natural or 

semi-natural vegetation (forests, tree groups, semi-nat-
ural grasslands and pastures, etc.) within the landscape.

• Creating additional new habitats (stone piles, hedges, 
etc.) within the fields either by using plots of extreme 
soil quality (wet hollows, dry hill tops, acid areas, 
etc.) or by direct establishment of habitat plots (field 
margins, bad spots, etc.), establishment and protec-
tion of field margins and field corners as disturbance 
refuges, overwintering habitats, nectar and pollen 
resources, foraging sites, wet features such as ditches, 
ponds and wet depressions, management of ground-
water so as to promote conditions for wildlife, wild 
flower strips, which include rare weed species, beetle 
banks, bird seed mixtures, etc.

• Keeping buffer zones around sensitive biotopes, pro-
tected areas and semi-natural biotopes of every kind 
to protect them from nutrient and pesticide runoff.

• Setting up a scheme for environmental set-aside or 
requiring a proportion of fields to be under extensive 
use on each farm.

• Vegetal flora reserves (animal-powered shallow 
ploughing, hand-sowing of traditional grain varieties, 
no use of agrochemicals, late hand-harvest, grazing 
of stubble and fallow, wind-cleaning of grains, use of 
own seeds).

These segregative measures are often combined with spe-
cific funding.

Conservation of Local Varieties of 
Cultivated Plants and Local Animal 
Breeds

Conservation and management of broad-based genetic di-
versity within domesticated species have been improving 
agricultural production for 10,000 years. The local plant 
and animal species are adapted to the local climate, site 
and natural (e.g. pest and disease) conditions. These local 
genetic sources can be extremely important for breeding. 

The Leipzig Declaration on Conservation and 
Sustainable Utilization of Plant Genetic Resources for 
Food and Agriculture focuses on the following priority 
activity areas (LD, 1996):

1. In situ conservation and development, e.g. survey-
ing and inventorying plant genetic resources for food 
and agriculture; supporting on-farm management and 
improvement of plant genetic resources for food and 
agriculture, promoting in situ conservation of wild 
crop relatives and wild plants for food production.

2. Ex situ conservation, e.g. sustaining existing ex situ 
collections; regenerating threatened ex situ acces-
sions; supporting planned and targeted collecting of 
plant genetic resources for food and agriculture. 

3. Utilisation of plant genetic resources, e.g. expanding 
the characterisation, evaluation and number of core 
collections to facilitate use; promoting development 
and commercialisation of under-utilised crops and 
species; developing new markets for local varieties 
and ‘diversity-rich’ products.

4. Institution and capacity building, e.g. building na-
tional programmes; promoting networks for plant ge-
netic resources for food and agriculture; constructing 
comprehensive information systems for plant genetic 
resources for food and agriculture; expanding and 
improving education and training; promoting public 
awareness of the value of plant genetic resources for 
food and agriculture conservation and use.

Similarly, the Global Strategy for the Management of 
Farm Animal Genetic Resources provides a technical and 
operational framework for assisting countries, compris-
ing an intergovernmental mechanism for direct govern-
ment involvement and policy development and a coun-
try-based global infrastructure to help countries draw up 
cost-effective plans and implement and maintain national 
strategies for the management of animal genetic resourc-
es (FAO, 2006a). The genetics of local wild animals need 
more research if this is to be utilised effectively in farm 
animal breeding. 
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Balance Between Agricultural 
Production and Biodiversity 
Conservation

Biodiversity brings both costs and benefits to agriculture. 
The expense of reducing weeds and other pests to main-
tain yields is a large fraction of the variable costs of ar-
able farming in most countries. Any crop variety or agro-
nomic practice that reduces the variable costs, increases 
yield or makes life easier is welcomed. Biodiversity in 
the form of predators of insect pests or crop/weed cano-
pies that impede fungal epidemics can reduce costs, but 
this is very seldom quantified as a positive asset (TEEB, 
2008). Pollination studies indicate a considerable eco-
nomic value of such services from wildlife: the value of 
crop pollination in Europe was estimated at a staggering 
5 billion euros per year in Europe. Although most pollina-
tion is performed by domesticated bees (Apis mellifera), 
wild pollinator communities provide valuable backup in 
times of troubles with beekeeping, as has been the case 
in recent years. A diverse farmed landscape with a variety 
of wildlife can also provide opportunities for additional 
income by improving the aesthetic, recreational and edu-
cational appeal of a farm.

Examples of Integrating Biodiversity 
Conservation into Agricultural Land Use

Precision Farming and Nature Conservation 
(Integrative Pathway)
The use of precision farming techniques for achieving 
nature conservation goals is an example of the integrative 
pathway. Precision farming, a data- and knowledge-driv-
en and comparably new technology, allows the execution 
and the modification of specific measures of cultivation 
within crop fields with spatial variability and respect to 
nature conservation goals. For example, specific parts of 
crop fields with a higher potential for achieving nature 
values can be managed separately and appropriately (e.g. 
less fertilisers and pesticides). 

Areas with specific site conditions for rare weed spe-
cies, for example those depending on calcareous sites, 
e.g. love-in-a-mist (Nigella arvensis) and annual yel-

low-woundwort (Stachys annua), or those depending 
on very sandy soils combined with a low alkalinity, e.g. 
lamb’s succory (Arnoseris minima), smooth cat’s-ear 
(Hypochaeris glabra), shepherd’s cress (Teesdalia nudi-
caulis), parsley-piert (Aphanes microcarpa) and annual 
vernal-grass (Anthoxanthum aristatum) can be left un-
treated with herbicides, often on very small areas within 
intensively managed fields. On these plots other measures 
that are harmful to specific valuable species, such as ni-
trogen fertilisation and/or liming, can be omitted locally. 
The localisation of areas with particular biotic potential 
and sensibility, based on GPS technology, is e.g. impor-
tant for omitting fertilisation within migration corridors 
of some groups of animals, e.g. amphibians, to which 
these agents are toxic (Figure 52.18). During spring, am-
phibians migrate across crop fields in high densities to 
their breeding ponds. If there is a certain amount of nitro-
gen fertiliser, e.g. calcium ammonium nitrate, on the soil, 
a massive die-off of migrating individuals can occur, with 
a high risk of considerable population decline. This can 
be avoided e.g. by applying precision agriculture. 

At the moment the development of sensors to control 
agricultural operations is not focusing on nature protec-
tion goals. However, there is great potential for protecting 
plants and animals which depend on, and are restricted to, 
specific site conditions, as well as those which are directly 
jeopardised by cultivation measures. Within crop fields, 
nests of lapwings and skylarks as well as sites of newborn 
brown hare (Lepus europaeus) or roe deer (Capreolus 
capreolus) can be recognised and by online processing, 

Figure 52.18. Zones of different amphibian abundances during migra-52.18. Zones of different amphibian abundances during migra-.18. Zones of different amphibian abundances during migra-
tion periods from or to breeding ponds. Within the migration corridors 
(high presence of individuals�, applications of fertilisers harmful for am-
phibians can be omitted by precision farming technology. 
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the cultivation machinery can be operated without harm-
ing or damaging these animals. In the same way, operative 
interruptions of herbicide spraying could be conducted by 
image recognition of specific species of herbs that are 
scattered and vulnerable in crop fields. The above makes 
precision farming a potentially promising technology for 
protecting biodiversity in agriculturally used landscapes. 

Set-aside of Subareals of Arable Land (Segregative 
Pathway)
For nature conservation purposes, the most valuable 
parts of crop fields are characterised by low productiv-
ity because of technological or natural constraints. Wood 
or water edges, poor sandy spots, steep hill tops, head 
land, field corners etc. belong to such patches. We can 
say that:

• the species of nature conservation interest (rare or 
vulnerable species) are more or less dependent on 
specific site conditions with often extreme site char-
acteristics and 

• they often need more than one type of habitat ele-
ments, e.g. vegetation structure, or 

• they often live in complex habitats consisting of sev-
eral biotope types and/or in ecotone situations, and 

• the extreme sites in arable situations are very often in 
close proximity to sites with non-extreme conditions, 
which is advantageous for a wide range of species.

Because these parts of crop fields are less valuable for 
production, it is fairly easy to adapt their management 
for conservation purposes. Subsidy schemes favouring 
such environmental set-asides will promote farmers’ in-

Figure 52.19. Design principle of small-scale structuring of arable land-52.19. Design principle of small-scale structuring of arable land-.19. Design principle of small-scale structuring of arable land-
scapes by using nature conservation set-aside: modified land use on 
arable sites which have a high ecological potential, e.g. e�treme sites 
spots and areas adjacent to biotopes (Berger et al., 2003�.

Figure 52.20. Goal-orientated management of nature conservation52.20. Goal-orientated management of nature conservation.20. Goal-orientated management of nature conservation 
set-aside consisting of cultivation subparts (e.g. soil cultivation in au-
tumn in the area ne�t to the crop field and sowing a site-specific herb 
grass mi�ture in the strip ne�t to the wood edge� leads to a rich 
structured and flowering area with a high habitat value and comple�ity 
(Photo: G. Berger�.

Figure 52.21. Nature conservation set-aside along water bodies: wa-52.21. Nature conservation set-aside along water bodies: wa-.21. Nature conservation set-aside along water bodies: wa-
ter ponds are protected against input of fertilisers and pesticides. 
Amphibians such as fire-bellied toad (Bombina bombina�, which usually 
lives close to these ponds, find suitable and minimally disturbed habitats 
(Photo: G. Berger�.  
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terest in them. Such sites under appropriate management 
can develop into areas with a high nature value (Figures 
52.19-21). 

A wide range of plants and animals such as weeds, 
grassland vegetation, wild bees, butterflies, grasshoppers, 
birds, mammals, amphibians benefit from these habitats 
(Van Buskirk and Willi, 2004). Such environmental set-
asides in intensively managed farmland also contribute 
to a network of biotopes. If set adjacent to other valuable 
biotopes, they may act as buffers against drift of agro-
chemicals (Figure 52.21).

Biodiversity management in agricultural landscapes of 
Europe should be a part of healthy production and a pil-
lar of agroecosystem stability. Considering the value of 
farmland for biodiversity in Europe, halting biodiversity 
decline is impossible without considerable enhancement 
of biodiversity within agricultural landscapes. All the EU 
countries currently financially support a variety of the 
management options targeted at conservation in agro-
landscapes through agroenvironmental programmes. For 
many farmers, conservation work has become a valuable 
source of income and a matter of pride.

Questions:

1. What are the main values of biodiversity for agricul-
ture?

2. How can farming practices influence the biological 
diversity of plants and animals in a landscape?

3. Can you list several animal species that occur almost 
exclusively in farmland habitats?

4. What are the effects of the structural elements of 
landscape on the biodiversity of spontaneous flora 
and fauna?

5. What are the three main factors that affect the biodi-
versity on the arable land?

6. How does the organic farming support the local 
biodiversity?

7. Can you describe the main properties of an ‘ideal 
weed’ species?

8. Do you know invasive plant or animal species from 
your country/region?

9. Why do we need to conserve or protect rare weed 
species?

10. How can we maintain local varieties of plants and 
local animal breeds?

11. Do you know good examples of biodiversity conser-
vation in an agricultural landscape?
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