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Preface
You might be wondering why both ELO representing land managers and the ECPA representing the crop
protection industry have produced this paper on Agriculture and Biodiversity? Simply because the topic is
a key question for the future of agriculture: are we capable of making a suﬃcient contribution to global
food security whilst protecting the environment and halting the global loss of biodiversity by 2010 and
beyond? Is this a realistic target? We believe that it has to be.
For decades producers have been attempting to balance this diﬃcult equation: high quality production
at the lowest possible price for consumers, while providing environmental services. This means producing
environment not only as a by-product of agriculture but also as a concrete service according to citizens’
current demand. After all, biodiversity and other ecosystem services produced by land managers have a
price attached to them. As the best indicator for biodiversity we have available, we analyse bird population
trends alongside the evolution of agriculture.
As land managers, we ﬁrmly believe that the various elements of this delicate equation can be balanced,
via best practices, new techniques and new technologies, research and training, whilst bearing in mind the
additional challenge of our changing climate. To do this will also require the appropriate policy actions at
EU level and budget funds appropriate to the task.
These are reasons to hope and believe that land managers can adjust production towards practices
that are more favourable for biodiversity, without sacriﬁcing food safety and food security. To achieve this,
producers must have the right tools available for protecting crops.
This paper acts as the ﬁrst step of a long-term project that ELO and ECPA have launched, aimed at bringing
together a majority of stakeholders looking for concrete solutions that will promote biodiversity.

Thierry de l’Escaille
Secretary General, ELO

Dr Friedhelm Schmider
Director General, ECPA
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Executive Summary
Biodiversity is increasingly seen as a key objective of economic, social and cultural development. Governments and civil society have now laid the foundations for biodiversity protection, but increased involvement of the agricultural sector and other business sectors is urgently needed in order to cope with the scale
of the task of achieving Europe’s aim of halting the loss of biodiversity by 2010 and beyond.
Modern agricultural techniques have had a major impact on biodiversity in the past. However, it is not
unreasonable to suggest that this has been one of the social choices that were made in response to the
economic, environmental and political circumstances of the time. In addition, the technical and structural
changes brought about by the mechanical, chemical and biological revolutions in farming during the post
war period led to several decades of government policy, which in some Member States encouraged
farmers to drain wetlands and remove hedges, with a detrimental eﬀect on biodiversity in those areas.
But times have changed, and with them, technology and policies. Farmers, who work on the ‘front line’
with nature and the environment, are more than aware that protection of ecosystems will be of beneﬁt to
them and others in the long-term. They appreciate that biodiversity provides many ecological “services”,
such as pollination, humiﬁcation, and the beneﬁcial soil organisms which are essential for productive
agriculture.
The interactions between modern agriculture and biodiversity in Europe are highly complex. However,
with the right approach, modern agriculture and biodiversity protection are compatible. Modern farming
practices have and will continue to evolve in order to facilitate nature conservation strategies. The importance of ﬁnding a balance between the two, in the light of food supply and environmental security
challenges is paramount.
The deﬁnition of “biodiversity” given at the Rio Conference in 1992 leaves space for interpretation.
Undoubtedly, the vast variety of animals and plants in Europe including species, populations and
ecosystems, makes it impossible to quantify “biodiversity” as an entity. Hence we chose birds as the main
indicator species for biodiversity.
Agricultural landscapes provide a variety of habitats for birds. Some species have ﬂourished as a result of
farming conditions in the past and today, whilst many have diminished. This shows that population trends
are highly dynamic which is indeed an intrinsic property of biodiversity in agricultural landscapes. Whilst
reasons for bird population changes are highly complex, key factors can often be speciﬁed, such as habitat
availability, predation, climate conditions or changes in farming practices.
It is certainly true that agricultural land use practices in the EU have a major impact on bird population
trends.
Case studies show that modern agriculture and bird protection can and should be compatible. Species
adapt to a given environment. Where there is a desire to protect or increase numbers of speciﬁc organisms
or species communities in a given area, this can invariably be achieved by targeted management practices,
which inevitably impose costs and the requirement of resources on society. It can be concluded that the
main characteristics of eﬀective programmes include consistency of protection goals, economic viability
for farmers, availability of resources, and continuity of resource availability throughout a given programme.
This helps to achieve sustainability of the measures taken as well as a balanced beneﬁt for both farming
and biodiversity protection.
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It is essential that the importance of biodiversity protection with respect to agriculture is realised and that
policies take account of developing socio-economic factors, such as increased food prices or competition
for land between “food, feed, and fuel”. In addition, macro ecological factors – such as climate change and
invasive species– which also have a huge impact on species communities, must be accounted for. If the
right balance is struck, then technologically advanced agriculture will be able to meet societies’ expectations,
and manageable, sustainable concepts for biodiversity protection can be achieved. However, creating
this balance demands collective action to create the appropriate incentives, and part of the solution will
undoubtedly require some element of public payment for public environmental services and the budgets
to fund these services.
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INTRODUCTION

1.1

Purpose of the document
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In Europe, agriculture dates back several millennia. Over time, agricultural practices have inevitably
inﬂuenced the original plant and animal diversity of the continent.
This agricultural development is a continuously evolving process as new agricultural technologies (e.g.
mechanical soil treatment or synthetic fertilizers), new socioeconomic pressures (e.g. development of global
markets), and new macro-ecological conditions (e.g. climate change or the introduction of invasive species)
have emerged. This will continue to be the case in the future.
Agriculture and nature conservation are often described as being in conﬂict. In particular, “modern”
agriculture (which takes advantage of new technologies) is often viewed as causing a reduction in biodiversity. However, this is not the whole story. The complexity of the interactions between farming practices
and biodiversity as well as other factors aﬀecting biodiversity in Europe must all be carefully considered.
The aim of this document is to show that:
• Today’s agricultural needs and biodiversity protection in Europe are compatible
• Technologically advanced farming practices have and should continue to evolve in order to facilitate
nature conservation strategies
• Biodiversity is not a static entity – it is aﬀected by a wide range of factors which must all be considered when deciding future policy
• A careful balance must be struck which allows for continued agricultural development and
suﬃcient production, whilst maintaining biodiversity. Unless ways are found for society to pay for
biodiversity it will continue to be a secondary consideration to ‘market demands’ on land use.

1.2

Facts and Figures – Agriculture and Biodiversity

The basic deﬁnitions of agriculture and biodiversity, which will be used in this document, are as follows:
Agriculture is the utilization of natural resource systems to produce commodities which maintain
life, including food, fibre, forest products, horticultural crops, and their related services.
Source: Natural Research Council

Biodiversity is the variability among living organisms from all sources, including terrestrial,
marine, and other aquatic ecosystems and the ecological complexes of which they are part: this
includes diversity within species, between species and ecosystems.
Source: United Nations Conference on Environment and Development, Rio de Janeiro, June 3 to June 14, 1992

This ‘Rio’ deﬁnition of biodiversity is widely used and quoted in the literature. The scope of this deﬁnition
is holistic and it includes the variability in all forms of life. The three generally recognized levels of
biodiversity are3:
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• Genetic diversity - the variety of genetic building blocks found among individual representatives of a species,
• Species diversity - the variety of living organisms found in a particular place, and
• Ecosystem diversity - the variety of species and ecological functions and processes, both their kind and
number, that occur in diﬀerent physical settings.
This makes “biodiversity” scientiﬁcally complex because of the high number of organisms and all the
possible interactions between them. However, any comprehensive strategy for agriculture must take all
levels of biodiversity into account.
In the EU (EU-25), agricultural land covers some 160 million ha, equivalent to over 45% of the total land .
This area provides habitat for a vast diversity of organisms. Europe is estimated to have more than 215,000
animal and plant species and Germany alone has some 48,000 animal species. Globally, 1.7 – 1.8 million
species are described today, but experts estimate that a total of between 10-100 million species exist.
Many of these species inhabit the diverse range of European agricultural landscapes (illustrated in Figure 1),
most of which are inﬂuenced by their human land-use practices. Agriculture therefore plays an important
role in shaping European biodiversity due to;
• The space which agriculture occupies (almost half of European land is used for agriculture).
• The inﬂuence of diﬀerent farming practices on agricultural landscapes.
Figure 1

Diversity in European agricultural land: from highly intensive agriculture to “element-rich”
landscapes.

Photos: M. Riﬀel

The holistic Rio deﬁnition of “biodiversity” includes the variation of life at all levels of biological
organization. It is not a separate measurable entity, and any comprehensive biodiversity strategy for
agriculture must take all levels of biodiversity into account (genetic, species and ecosystem diversity).
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1.3
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Agricultural development in the EU

Today’s European agricultural landscapes and the species inhabiting them are the result of long-term
historic developments. Over time animal and plant species from neighboring biogeographical areas (e.g.
Asian steppes) immigrated, new species were actively introduced by humans and new crop and livestock
varieties were bred. Table 1 is a brief summary of key events aﬀecting the long-term development of
European agricultural landscapes.
Table 1

Selected factors in the development of agriculture in Europe.

When ?

What ?

Prehistory

•
•
•
•

Roman Empire
Middle Ages

•
•
•

19th Century

•
•

20th Century

•
•
•
•
•

21st Century

The Future

•
•
•
•
•
•
•
•

Settled ways of living.
“Neolithic revolution” based on cultivation of wild plants and animals.
Deforestation started.
Advanced political system with sophisticated distribution and
processing system for agricultural goods.
Improved technologies, such as soil treatments.
Alteration of political and social systems leading to diverse farming
systems, such as “three ﬁeld crop rotation”.
1492: European contact with America: new crops and livestock available,
new plant and animal species start to migrate to Europe.
Widespread nutrient-poor agricultural ecosystems as a result of
overexploitation.
Agricultural sciences develop a multitude of new farming practices
and crop varieties.
Strong development in international agricultural trade
Application of the internal combustion engine.
Haber-Bosch 1914: Synthetic fertilizers available. Development of plant
protection products.
Application of plant breeding.
“Green Revolution” leading to a steep increase of quality and quantity
of agricultural goods.
Land reform and consolidation in many parts of the EU.
Steep increase of human population.
Identiﬁcation of DNA and genomics leading to scientiﬁc developments
Further globalization of markets for agricultural goods.
Demand for higher environmental standards.
Competition for land between “food, feed and fuel”, notably biofuels issues.
Therefore expected higher prices for agricultural goods.
See Section 2. GLOBAL TRENDS

Agriculture in Europe has a long history. A multitude of farming practices have been developed and implemented. The changes in practices have had consequences on the species inhabiting these environments. Agriculture will continue to develop and evolve in both foreseeable and unforeseeable ways. What
is certain is that future global trends aﬀecting agriculture both directly and indirectly will have a huge impact both on the way Europe farms and also what Europe expects the agricultural sector to provide.
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GLOBAL TRENDS

There is no doubt that in the future agriculture will be faced with certain foreseeable global challenges.
According to the OECD these include:
•
•
•
•
•

Increased human population (Figure 2)
Increased wealth in several countries of the world and demand for “Western” diets (e.g. China)
Global climate change (Figure 3)
Highly volatile prices for agricultural goods
Competition for land between “food, feed, and fuel”

Figure 2

Global human population
Development of human population since
1950 and expected growth until 2050
(United Nations Population Programme
2007). Much of this expansion and its
associated prosperity were aided by
signiﬁcant increases in agricultural
productivity based around the use of
improved seeds, the widespread use of
agricultural chemicals, the development
of modern farm machinery and
appropriate transportation systems1.

Figure 3

Global climate change
Expected global surface warming
according to diﬀerent models as
calculated by the IPCC 4th assessment
report on climate change (2007).
There is a great deal of concern over the
possible eﬀects of global climate change
on agricultural production. Projected
eﬀects of global climate change on world
agriculture are dependent on region and
are expected to be modulated by a wide
range of socio-economic responses6.
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Development of global markets
Development of global markets
(OECD database). The expansion of global
markets and trade liberalisation tend to
have a homogenizing eﬀect on agricultural biodiversity by standardising food
production and consumption.

These challenges will have direct and indirect impacts on EU farming practices and will thus have implications for the biodiversity in farmland.
Any changes in practices must take account of the current food and environmental security challenges.
Europe is facing highly volatile prices for agricultural goods. Both structural and temporary factors can
explain this, as highlighted by the Commission7. These are notably the rise in demand of certain foods,
the rise of energy prices and thus the cost of inputs, the alternative market outlets such as biofuels, the
slowing down of the growth of some yields, and climate change. In order to mitigate those eﬀects in both
the short- and long-term, action must be taken. This is particularly true in the context of a growing
population (projected to rise to about 9 billion by 2050) and thus a growing food demand. In particular, EU
farming policy and thus the Common Agricultural Policy (CAP) must enable farmers to maximize their
production in order to meet growing food demands. As the human population is increasing, agriculture
needs to respond to the growing demand for food without leading to a growing need for land.
On the other hand, Europe is facing environmental challenges. Maximizing food production should not
come at the cost of environmental degradation. On the contrary, agriculture must respond to the new
challenges brought about by climate change and societal demand. Climate Change will deﬁnitively impact
crop production. According to a recent FAO report on climate change and its implications for food safety8,
climate change is likely to reduce yields and/or damage crops. It will also advantage many pest populations, increasing fungi, diseases and insects.
Therefore all actions taken on biodiversity and agriculture must not only ensure compatibility with one
another but also take into account the future challenges faced by Europe. The best way to achieve this is to
choose methods enabling high yielding crops on a limited surface whilst protecting biodiversity. Using
technologically advanced agricultural techniques is the key to limiting the expansion of agricultural land
(see section 4.4) and therefore to protecting biodiversity. This will also enable Europe to meet its food and
environmental security challenges.
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LEGISLATION AND POLICY FRAMEWORK

3.1

Political commitments

The UN Convention on Biological Diversity (CBD) was adopted at the Rio de Janeiro Earth Summit
(Conference on Environment and Development) in 1992, which committed governments to develop
national strategies for the conservation and sustainable use of biological diversity.
More recently European heads of State agreed at the 2001 summit in Gothenburg, “to halt the decline of
biodiversity [in the EU] by 2010” and to “restore habitats and natural systems”. These commitments were
reconﬁrmed in May 2006, in the European Commission’s Communication on “Halting the loss of biodiversity
by 2010” 9. The communication highlighted two particular threats to EU biodiversity: (1) ill-considered land
use and development, and (2) the impact of climate change.

3.2

Policy framework

The EU policy framework to implement the CBD was established in the Commission Communication on a
European Biodiversity Strategy adopted in 1998. The strategy contains four biodiversity action plans for (1)
conservation of natural resources, (2) agriculture, (3) ﬁsheries, and (4) economic and development
cooperation outside Europe. Most Member States have also developed, or are in the process of developing,
such national strategies and/or action plans.
A key component of the action plan for conservation of natural resources is the creation of a network of
sites of high ecological value — Natura 2000. The network consists of:
• Special protection areas (SPAs) to conserve the 194 bird species listed in Annex I of the Birds Directive
(79/409/EEC) as well as migratory birds; and
• Special areas of conservation (SACs) to conserve the 273 habitat types, 200 animal and 724 plant species
listed under the Habitats Directive (92/43/EEC).
The network currently covers 18% of the territory of the EU–15.
Outside of Natura 2000 sites, EU policy focuses on integrating biodiversity requirements into other
community legislation including: the 6th Environment Action Programme (2002-2012), Sustainable
Development Strategy, Common Agricultural Policy and, within this, the Rural Development Regulation.

3.3

Biodiversity Action Plan for Agriculture

The Biodiversity Action Plan for Agriculture3 was adopted in 2001 and aims to integrate biodiversity
considerations into farming practices. A large part of the plan is devoted to the implementing agrienvironmental measures, promoting good farming practice and supporting less favoured areas and
practices at risk of abandonment. The priorities of the plan are:
• Ensuring the development of current intensive farming practices towards the achievement of a reasonable or rational degree of intensiﬁcation.
• Maintaining an economically viable and socially acceptable agricultural activity, by targeted and tailored
measures aiming at safeguarding biodiversity, in particular in biodiversity-rich regions where such
activity has been weakened.
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• Using agri-environmental measures for the conservation and sustainable use of biodiversity:
• Ensuring that an ecological infrastructure exists throughout the area.
• Supporting speciﬁc measures related to the use of genetic resources, to the maintenance of local,
traditional and rustic breeds and varieties and the diversity of varieties used in agriculture.
• Introducing speciﬁc measures for encouraging the marketing of species and varieties that are naturally
adapted to the local and regional conditions.

3.4

Common Agricultural Policy (CAP) and Rural Development Regulation

The Common Agricultural Policy (CAP) ensures the promotion of sustainable agriculture in a global
environment. The core objectives of CAP were to10
• Provide healthy and safe food at fair prices for consumers
• Ensure a reasonable standard of living for farmers
• Preserve rural heritage
The recent CAP reforms and adoption of the new Rural Development Regulation have been used to
incorporate environmental and societal considerations into agricultural policy. CAP farm payments have
been decoupled from production and farmers are now required to meet a minimum set of environmental
standards (compulsory cross-compliance) speciﬁed at Member State level. Under the rural development
policy, support is provided for the introduction of agri-environmental measures (those going beyond the
usual good farming practice) and also to preserve certain traditional farming practices, and to provide
support to less favoured areas.

The EU political commitment and policy framework for biodiversity is in place. The European
Biodiversity Strategy was adopted in 1998. It includes 4 action plans, one of which is for Agriculture.
EU policy focuses largely on integrating biodiversity considerations into community legislation, such
as the Common Agricultural Policy.
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4

AGRICULTURE AND BIODIVERSITY

4.1

Agriculture needs biodiversity

Maintaining biodiversity is essential to sustain the ecological functions and processes which ensure the
fertility and productivity of agricultural ecosystems. The diversity among living organisms which provide
these functions has been termed “functional biodiversity”11, and represents an important contribution to
biodiversity by agriculture. Sustaining functional biodiversity ensures:
• Maintenance of soil structure and function
• Maintenance of soil fertility (Figure 5)
• Crop pollination (Figure 6)
• Prevention of soil erosion
• Nutrient cycling (including waste decomposition)
• Control of water movement and distribution (e.g. run-oﬀ )
All these processes are maintained through a complex relationship between the numerous organisms
(including soil microbiota, insects, bacteria, plants and fungi) and their interaction with a variety of abiotic
factors (such as light, temperature, rainfall and soil physio-chemical conditions).
Figure 5

Biodiversity under a footprint:
a vast variety of soil inhabiting
organisms contribute to soil fertility

Figure 6

Honeybees are the main
pollinators for plants

Photos: M. Riﬀel

Most of the organisms which constitute functional biodiversity are small and inconspicuous. However,
quantitatively, they represent by far the majority of diversity of all organic life. This highlights that
biodiversity conservation must consider all levels of biodiversity (genetic, species, ecosystem) and not focus
solely on individual attractive, ‘charismatic’ species which may actually detract from the more fundamental
elements which provide the basis for sustainability in agriculture.
Maintaining biodiversity is essential to sustain the ecological functions which ensure the fertility and
productivity of agricultural ecosystems. Quantitatively, the small and inconspicuous organisms, such
as soil microbiota and insects, make up the majority of biodiversity. Biodiversity conservation should
consider all three levels of biodiversity (genetic, species, ecosystem diversity) and not focus exclusively
on individual species.
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Agricultural species are part of biodiversity

The maintenance of genetic diversity of domesticated animal and plant species is important to enable
farmers and scientists to select or develop new livestock breeds and plant cultivars. Conserving this variety
of species is relevant to biodiversity management and is important for:
• Producing higher yields
• Resisting stress, pests, or diseases
• Thriving under local conditions
Data collected by the UN Food and Agriculture Organization (FAO) and other organizations from over 170
countries suggests that domesticated animal varieties exceed 6,300 breeds of 30 mammalian and bird
species: these include cattle, goats, sheep, buﬀalo, yaks, pigs, horses, rabbits, chicken, turkeys, ducks, geese,
pigeons12. New varieties and cultivars are continually being developed in order to meet the requirements
of agriculture.
Figure 7

A relatively low number of wild origin species led to a broad variety of strains and breeds
used in agriculture.

Photos: M. Riﬀel

The wide variety of domesticated plant and animal species also constitute biodiversity.

4.3

Agriculture beneﬁts biodiversity

It is surprising to note that the evolution of European agriculture has actually enriched biodiversity.
Historically, agriculture has resulted in the conversion of a relatively homogeneous vegetation (oak or beech
woodland in much of central Europe, Figure 8) into a heterogeneous ‘mosaic’ of cultivated ﬁelds and
boundaries providing a range of ecosystems and habitat types. Accordingly, many plant and animal species
are now dependent on agriculture and its variety of farming practices; without them many species would
not exist in major parts of Europe (Figure 9).
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Figure 8
Beech forests are the original
vegetation in many central
European areas.

Photo: C. Koss

The abandonment of agricultural land and cessation of certain agricultural practices can be as a much a
threat to biodiversity as the removal of certain habitat types (e.g. wetlands). For example the diversity of ﬂora
in open grasslands and alpine meadows are preserved by sheep or cattle pasturage, without which these
areas would quickly revert to less biodiversity rich scrub vegetation. Political and ﬁnancial support and
close collaboration with farmers are required to help sustain these practices (see section 4).

Figure 9

Examples of bird and plant species which are promoted by agriculture

Skylark - Alauda arvensis

Cornﬂower - Centaurea acyanus

Yellow wagtail - Motacilla ﬂava

Venus-looking glass - Legousia speculum-veneris

Cornbunting - Miliaria calandra

Corncockle - Agrostemma githago

Photos: C. Koss, M. Schäf, M. Riﬀel and RIFCON GmbH
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The evolution of agriculture has enriched biodiversity in Europe. Agriculture creates a ‘mosaic’ of ecosystems and habitat types supporting many plant and animal species. Abandonment of agriculture and
cessation of certain agricultural practices can be a major threat to biodiversity. Continued support
must be provided to sustain these practices.

4.4

Modern agriculture can aid biodiversity conservation

On a global scale, the steady increase of land used for agriculture is seen by many authors 13, 14, 15, 16 as a
signiﬁcant threat to biodiversity. However, the widespread use of mechanised farm machinery, the
development of high yield crops, the application of mineral fertilisers and crop protection technologies
have all been instrumental in helping to minimise expanding land use. Table 2 illustrates that despite the
steadily increasing global population, the amount of agricultural land needed to feed this population
has not increased proportionally. By increasing yields on existing agricultural land, modern agricultural
technologies should be viewed as making a signiﬁcant contribution to biodiversity conservation13 by
leaving more land for conservation purposes than there would otherwise be 16, 17.
Table 2

Development of global cropland in relation to human population development since
1700 (adapted from 13, 18).

Year

Human population
[Billion]

Global cropland
[Mha]

1700
1961
1993
2000
2005

0.6
3.1
5.5
6.1
6.5

270
1280
1403
1400
1421

Increase (1961-2005) [%]

+110

+11

Table 3

Two scenarios in the development of global cropland in relation to human population
increase until 2050 (adapted from 13, 19).

Year

Human population

[Billion]

Global cropland
without increased
with increased
productivity
productivity at a rate
(maintained at 1993 level) of 1.5% per year
[Mha]
[Mha]

1993
2050

5.5
9.2

1450
2898

1450
1240

Change [%]

+67

+100

-14

The two scenarios contained in Table 3 also illustrate that in the foreseeable future an increased human
population will need signiﬁcantly more agricultural production. Increased productivity on the existing
agricultural land is therefore essential for limiting expanding land use. This need has been highlighted in the
European Commission’s recent communication on deforestation, climate change and biodiversity20 where
they mentioned that:
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…There are linkages between demand for agricultural commodities and pressures on land use. There is also
a tension between the need to increase food production and the need to halt deforestation. Agricultural production should be increased without further deforestation. This requires substantial investment to increase
yields on existing farmland. Stepping up agricultural research to enhance agricultural productivity growth
in developing countries in a sustainable manner should be pursued.

Modern agricultural technologies increase yields on existing agricultural land. They therefore make a
signiﬁcant contribution to biodiversity conservation by limiting the need to expand agricultural land
and by allowing natural habitat to be maintained for conservation purposes.

4.5

Biodiversity is in the eye of the beholder

Under the Rio deﬁnition (section 1), biodiversity includes the variety of all forms of life, all species, their
interaction, and the variability among them. In reality however, diﬀerent stakeholders have diﬀering views
on the subject, which is understandable considering their legitimate interests. From the farmers’
perspective, crops and livestock require care and protection, pest insects (e.g. Colorado Beetle, Figure 10a)
and diseases need control. From the nature conservancy standpoint, endangered or protected species (e.g.
European Roller, Figure 10b) are the most important part of biodiversity and introduced, immigrant
(e.g. Egyptian Goose, Figure 10c) and alien species are often viewed critically. From the general public’s point
of view, attractive species are of most interest and the multitude of small, inconspicuous organisms are
usually overlooked. However, all these organisms constitute biodiversity and must be considered by
policy makers.
Figure 10

(a)

Diﬀerent organisms under the perspective of biodiversity

(b)

(c)
Despite the holistic “Rio” deﬁnition of biodiversity, elements of biodiversity may be judged diﬀerently
by diﬀerent stakeholders.
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5

BIRD POPULATIONS IN EUROPEAN
AGRICULTURAL LANDS

5.1

Why focus on birds?
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The complexity of interactions and the high number of species in most ecosystems makes it extremely
diﬃcult to measure biodiversity as a whole (section 1). However, birds can be a useful indicator of biodiversity in agricultural land21, 22.
The advantages of using birds to monitor changes in biodiversity in agricultural lands are that:
• Their biology and life-histories are well understood.
• They occupy the wide range of habitats supported by agriculture and in broad geographical areas.
Many individual species are specialised in their requirements and have relatively narrow distributions.
• The abundance of plant and insect species on farmland aﬀects the availability of food for birds.
• They are mobile and rapidly responsive to environmental challenge and change.
• There are enough easily identiﬁable species which are normally present to indicate meaningful and
signiﬁcant patterns and changes.
• There are a large number of highly skilled amateur and professional individuals that have produced a
wealth of monitoring data on birds across a number of European countries.
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The European Bird Census Council (EBCC) contains one of the most inclusive lists of farmland birds.
It includes 33 species, listed in Table 4.
Table 4

European farmland bird species according to the EBCC

Species

Habitat
categorya)

EBCC
population
trendb)

IUCN
Red
Listc)

Species

Habitat
categorya)

EBCC
population
trendb)

IUCN
Red
Listc)

Skylark
(Alauda arvensis)

field

moderate
decline

LC

Calandra lark
(Melanocorypha calandra)

field

moderate
decline

LC

Tawny pipit
(Anthus campestris)

edge/bush

steep
decline

LC

Corn bunting
(Miliaria calandra)

field

moderate
decline

LC

Meadow pipit
(Anthus pratensis)

field

moderate
decline

LC

Yellow wagtail
(Motacilla flava)

field

moderate
decline

LC

Short-toed lark
(Calandrella brachydactyla)

field

uncertain

LC

Black-eared wheatear
(Oenanthe hispanica)

farmyard

stable

LC

farmyard

moderate
decline

LC

Tree sparrow
(Passer montanus)

farmyard

moderate
decline

LC

field

steep
decline

LC

Linnet
(Carduelis cannabina)
White stork
(Ciconia ciconia)

farmyard

uncertain

LC

Grey partridge
(Perdix perdix)

Rook
(Corvus frugilegus)

edge/bush

moderate
increase

LC

Rock sparrow
(Petronia petronia)

farmyard

moderate
increase

LC

Cirl bunting
(Emberiza cirlus)

edge/bush

moderate
increase

LC

Whinchat
(Saxicola rubetra)

edge/bush

moderate
decline

LC

edge/bush

moderate
decline

LC

Stonechat
(Saxicola torquata)

edge/bush

uncertain

LC
LC

Yellowhammer
(Emberiza citrinella)
Ortolan bunting
(Emberiza hortulana)

field

stable

LC

Serin
(Serinus serinus)

farmyard

moderate
decline

Kestrel
(Falco tinnunculus)

edge/bush

moderate
decline

LC

Turtle dove
(Streptopelia turtur)

edge/bush

moderate
decline

LC

Crested lark
(Galerida cristata)

field

moderate
decline

LC

Spotless starling
(Sturnus unicolor)

edge/bush

moderate
increase

LC

Thekla lark
(Galerida theklae)

field

moderate
increase

LC

Starling
(Sturnus vulgaris)

farmyard

moderate
decline

LC

farmyard

moderate
decline

LC

Whitethroat
(Sylvia communis)

edge/bush

moderate
increase

LC

edge/bush

uncertain

LC

field

moderate
decline

LC

Barn swallow
(Hirundo rustica)
Red-backed shrike
(Lanius collurio)

edge/bush

stable

LC

Hoopoe
(Upupa epops)

Woodchat shrike
(Lanius senator)

edge/bush

moderate
decline

LC

Lapwing
(Vanellus vanellus)

Black-tailed godwit
(Limosa limosa)

field

moderate
decline

NT

a) Habitat category according to
b) Long-term population trends of common farmland birds in Europe according to EBCC (2008)
c) IUCN Red List Conservation Status: LC = least concern; NT = near threatenedf

Table 4 also includes the European population trend and global conservation status of each of the 33 EBCC
species. EBCC classiﬁes the populations as in moderate decline for 18 of the species, in steep decline for
2 (tawny pipit, Anthus campestris and grey partridge, Perdix perdix), uncertain for 4, stable for 3, and as
moderately increasing for 6 of the species.
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With respect to worldwide protection, 32 out of the 33 EBCC species are considered of least conservation
concern under the IUCN’s global Red List Categories24. The one exception is the black-tailed godwit (Limosa
limosa) which is listed as near threatened.
The IUCN red list categories are intended to represent the global conservation status of the species, whereas
the EBCC population trends are limited to Europe. This may explain the diﬀerence in status of the birds
between Europe and globally. Also, many of the species are not conﬁned to Europe and therefore have
other factors outside of Europe inﬂuencing their populations.

Birds are a useful indicator for monitoring changes in biodiversity on agricultural land. The European
Bird Census Council’s list of 33 farmland bird species can be used to monitor such changes.

5.2

Population trends of European farmland birds

Population trends of European farmland birds are highly diverse, and long-term trends can show considerable ﬂuctuations over time. A comparison of the population data for the 33 EBCC farmland species
shows an overall decline in some species (Figure 11), others have stable or ﬂuctuating populations (Figure
12), and some are increasing (Figure 13).
Population trends also often exhibit regional variation within individual species, where a species can be
increasing in some countries but declining or stable in others (Figure 14). Summarising the diﬀerent species
into one single trend for all farmland birds does not reﬂect the biotic reality.
Figure 11

A farmland bird species with a declining population according to EBCC
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Figure 12

A farmland species with a stable population according to EBCC

Figure 13

A farmland species with a increasing population according to EBCC
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Figure 14
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Population trends of farmland birds may vary from country to country: crested lark (top),
yellow wagtail and red-backed shrike (bottom)

Adapted from24

Photos: M. Riﬀel

Red: decline; green: stable/increasing; yellow: data deﬁcient; grey: out of range/out of Europe
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Plotting all the individual population trends of the 33 EBCC farmland bird species in Table 4 leads to the
following graph:
Figure 15

Summary of species population indices for the 33 farmland bird species used in the
farmland bird index of the EBCC *

Figure 15 illustrates the how the populations of the 33 farmland bird species have changed between the
years 1980 and 2005. It shows that the majority of species have declined in numbers since monitoring
began. There are a variety of reasons for this trend, most of which will be discussed in detail in section 5.3,
however the shape of the graph deserves some explanation at this stage as the change in the rate of decline
or increase of the various species is rather revealing.
If one looks at the lines which fall under the initial population index of 100, i.e. those that have seen a
population decline since monitoring began in 1980, it can be seen that the highest rate of decline occurred
between 1980 and 1995. It is reasonable to suggest that this was, at least in part, the result of policies
adopted by many European governments in the light of the technical and structural changes to farming at
that time. Indeed for several decades it was government policy in many countries in Europe to pay farmers
to eﬀectively reduce biodiversity by draining wetlands and removing hedges to enlarge ﬁelds to take
advantage of new technology. This goes some way to explaining the steep decline in many farmland bird
species during that period. However, if one looks at the same lines from around 2000 the lines tend to
ﬂatten out. This indicates that any negative eﬀects of agricultural practices on farmland bird populations
are having much less of an impact than they did previously. The adoption of modern agriculture was more
or less achieved everywhere by that time, and in addition, the biodiversity loss was being addressed with
policy measures. The rate of decline since then is far less and there are signs of more stability in numbers,
which is likely due to better practices and eﬀective policy. This analysis has recently been backed up by the
Commission where it was said, “... farmland birds declined rapidly in previous decades and are now starting
to stabilize…” . This trend should be encouraged further.
* Note: EBCC monitoring commenced in 1980, where all species were assigned a population index of 100; all subsequent years of monitoring are therefore
presented relative to their 1980 status.
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Data show that there is high diversity among the trends of farmland bird populations in Europe.
Summarising all the species into one general trend, does not reﬂect the biotic reality. Whilst there
has been signiﬁcant decline in many species since the 1980s, the rate of decline has slowed down
signiﬁcantly over the past decade and there is far more stability in bird populations than was the case
25 years ago. In other cases, species have shown increasing populations.

5.3

Reasons for population changes

A number of reasons are given in the following to explain the dynamics in bird populations in European
agricultural lands.

5.3.1 Decline of historical farming practices
As mentioned in the previous section, adjustments to farming practices, resulting from government policy,
led to a signiﬁcant loss of biodiversity. The period from the invention of high farming until today is divided
by key changes in agricultural practices (see Table 1) which have had major inﬂuences on the environment
and its fauna and ﬂora. Several historical farming practices were extremely beneﬁcial for certain bird species
and contributed to population increases. Sheep farming, maintenance of traditional orchards, or coppicing
are examples of farming practices which are both locally and broadly, declining. Following the reduction
of habitats formed by these practices, it is no surprise that the inhabiting bird species show declining trends
(Figure 16). The cessation of certain agricultural practices such as these traditional methods has been
described as ‘as much of a threat to semi-natural ecosystems as intensiﬁcation of production’3.In eastern
Europe in particular, major changes arose in farming practices, while those countries prepared for accession.
The result was that the focus was shifted from traditional farming methods, and the diversity and hardiness
of crops and animals, in favour of more intensive and specialised agriculture3. There were very signiﬁcant
technical and structural changes, brought about to take advantage of the mechanical, chemical and
biological revolutions in farming techniques, which happened all over the developed world as these capital inputs were substituted for labour and land. The impact of the use of these techniques in collectivised
farming in the new Member States was dramatic as eﬃciency and maximum productivity became the key.
Figure 16

Examples of farming practices which are declining with corresponding declines in
certain bird species

Sheep farming

Traditional orchards
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Cattle egret
Bubulcus ibis

Little owl
Athene noctua
Photos: M. Riﬀel, C. Koss

Several farmland bird species beneﬁted from historical farming practices. The decline of these practices
is often followed by declines in the bird species inhabiting these areas.

5.3.2 Landscape structures
Agricultural practices strongly inﬂuence the structure of the landscape and also indirectly the populations
living within them. Often, nature conservation programs are established to protect one deﬁned species.
However, there can be conﬂict between the needs of diﬀerent bird species for diﬀerent landscape
structures within one territory. For example, many ﬁeld species which are regarded as declining in
European agricultural landscapes (e.g. lapwing, grey partridge, quail, tawny pipit and ortolan bunting)
require open landscapes with few trees, hedges and tree alleys. An increase of these structural elements
leads to a decreased abundance of these species26. For example, northern lapwings select open habitats,
distant from suitable predator perches and linear features27, such as ﬁeld boundaries, trees and hedges.
Nest survival has been shown to increase when nests are placed further away from predator perches and/or
boundary features.
However, the loss of ecological heterogeneity as a consequence of agricultural intensiﬁcation and
landscape homogenisation has had negative impacts on other bird species28. For example, the abundance
of hedge, forest and farmyard species (e.g. whinchat, wheatear, tree sparrow, swallow) is positively correlated
with the amount of ﬁeld variety, combinations of crop and grasslands, number of farmsteads and other
structural elements such as ﬁeld margins, fences, hedges, ditches26.
Therefore, clear targets must be deﬁned when landscape structures are deliberately managed to maintain
or enhance biodiversity. The key to success here is close and trustful collaboration with farmers and the
integration of their needs in the target-setting process.

Landscape structures are a key inﬂuencing factor for bird biodiversity and may be the subject of nature
conservation and management practices. Clear targets must be deﬁned when landscape structures are
deliberately managed to maintain or enhance biodiversity, as their development can have a highly
variable impact on diﬀerent species.
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5.3.3 Climate Change
Climate change is expected to have a profound impact on many species and ecosystems, including birds.
In Europe, average temperatures are expected to rise by between 2°C and 6.3°C above 1990 temperatures
by the year 21009. Diﬀerent bird species will respond diﬀerently to these changes. Inevitably, some will
beneﬁt from a modiﬁed climate, others will be less able to cope with these challenges. Changes in climatic
conditions are likely to aﬀect or inﬂuence29:
•
•
•
•

Metabolic rates
Foraging and habitat conditions
Breeding performance (egg size, breeding success) and timing
Migration

}

• Population sizes
• Species distributions

Changes in these parameters may be reﬂected by increasing or decreasing populations sizes and/or
expansion or retraction in geographical distribution. Some bird species appear to already be exhibiting
population changes (Figure 17).
Figure 17

Responses of some birds to climate changes

In response to climate warming the great tit (Parus major)
shows advanced egg-laying and hatching of juveniles30.

As the climate is becoming less suitable, the current
distribution of black-tailed godwit (Limosa limosa) is
expected to shrink in the UK31.

The bee-eater (Merops apiaster).
The northward expansion of this species’ breeding range has
been facilitated by climate change .

Photos: M. Riﬀel

Climate change is expected to have a profound eﬀect on bird populations in Europe by aﬀecting their
habitat, diet, breeding success and migration.

28

Agriculture and Biodiversity

5.3.4 Predation
Predation is another factor which contributes to changes in species diversity. Increases in predator numbers
and the associated rise in nest predation can have a major impact on bird populations, particularly those of
large to medium-sized ground-nesting species (Figure 18). Losses caused by predators can outweigh
increases achieved from conservation management programmes34. Habitat quality and the size of the
respective prey and predator populations have a major inﬂuence on predation frequency35. In particular,
generalist predators such as the fox (Figure 19), may change their diet when the availability of alternative prey
is reduced33 (which may occur when mouse populations decline).
Figure 18

Ground-nesting farmland birds may be targets of predators

Photos: M. Riﬀel, M. Schäf

Among ground-nesting bird species particularly aﬀected by predation are (clockwise from top left) the
calandra lark Melanocorypha calandra, zitting cisticola Cisticola juncidis, northern lapwing Vanellus
vanellus, little bustard Tetrax tetrax, yellow wagtail Motacilla ﬂava and grey partridge Perdix perdix.

Figure 19

Some predators

The red fox (Vulpes vulpes, left)
is the most important
mammalian predator of
ground-nesting birds and has
a major impact on their
population development.
Carrion crow (Corvus corone,
right) predation locally impacts
grey partridge populations.
Photos: M. Riﬀel, M. Schäf
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An increase in the number of predators of birds in European agricultural land has been reported by a
number of authors33, 36, 37 and is thought to result from:
• human control of top-level predators, which increases population levels of medium-sized predators and
overall predation rates.
• changes in hunting policies.
• conservation measures designed to protect certain predator species.
• changes in habitat quality which inﬂuences the ability of a prey species to cope with increased predation
rates (e.g. increased nest densities, unfavourable nest-site habitat, shortened breeding seasons).
Predation can have a large negative impact on ground-nesting farmland birds in Europe. An increase in the
number of predators has been reported in many European countries.

5.3.5 Introduced species
Introduced species also form part of biodiversity. However, they are often regarded as “invaders”, or
agricultural pests and according to various authors38, 39 and can inﬂuence the original native ﬂora and fauna.
Introduced species (e.g. those illustrated in Figure 20) may aﬀect native populations by:
• increasing competition for resources (food, nutrients, breeding habitat)
• predation
• hybridisation
• habitat destruction and modiﬁcation
• introduction of parasites and pathogens.
Figure 20

Bird species introduced on to agricultural land by humans

Photos: M.Riﬀel

The bar-necked goose (left) may inﬂuence native species by hybridization and by introducing parasites.
Others such as the red-legged partridge (centre) compete with similar native species (e.g. the grey
partridge). However, other species such as the common waxbill (right) have no detectable eﬀects on native
populations.

In addition to those species introduced by humans, other species have recently expanded their ranges
naturally, without human interference (e.g. the Eurasian collared dove, Figure 21). Many of today’s farmland
species are yesterday’s newcomers because they expanded their ranges into areas which were previously
forested and have now been cleared for agriculture.
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Figure 21
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The Eurasian collared dove: a successful immigrant (adapted from40)

Photo: M. Riﬀel

Introduced or immigrated species are also part of biodiversity. However, they can be viewed critically
as some can negatively aﬀect native species.

5.3.6 Other factors inﬂuencing bird populations
This short compilation of factors which may inﬂuence farmland bird populations in Europe, is not exhaustive. Other important factors include continuing urbanization and farmland abandonment, which are both
clearly linked to habitat availability and changing land use practices. In many European countries, the open
landscape is diminishing as it makes way for expanding villages, towns and cities in the light of the rapidly
increasing human population. The European urban area has already risen by 20% since 198841. This clearly
has a signiﬁcant impact on bird numbers as their natural habitat is lost.
Although it might not always be obvious, the marginalization, and under-utilisation of land as well as
farmland abandonment have also resulted in signiﬁcant biodiversity loss and no doubt diminishing bird
populations. The decline of farmed areas in eastern Europe is the main issue of concern with respect to
impacts on biodiversity3. Furthermore, abandonment of farmland, particularly where farming conditions
are arduous (e.g. medium and high altitude pastures), leads to impoverished ecosystems that rely on the
continuation of such activities. Although alternative management of the land in such cases is the best
solution as regards ensuring rich biodiversity, farmers generally remain the most logical managers of the
land. The value of managed or farmed land with respect to protection of birds, and thus more broadly
biodiversity protection, should not be underestimated.
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CASE STUDIES

6.1

Working together
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Key elements of agriculture and biodiversity protection, are that both require actively managed land, and
resources such as funding, manpower and expertise.
It is realistic to assume that, globally, EU-wide, nationally and regionally, pressure on these requirements
will become greater under future agricultural conditions (Section 2). Clearly modern agriculture and
biodiversity are not mutually exclusive. Biodiversity is essential for sustainable modern agriculture for reasons discussed in Section 4. Without them modern agricultural practices would quickly cease to be productive. Conversely modern farming practices play a signiﬁcant role in the protection and promotion of
biodiversity, either by introducing species, maintaining optimal conditions for species already inhabiting the
area and increasing yield on existing land therefore leaving remaining land aside for conservation purposes.
Any new land management policies should be “synergistic” in that they strike an eﬀective balance between
ensuring continuing successful agricultural production and biodiversity protection. One should not come
at the cost of the other, as both are essential.

6.2

Agriculture can be compatible with bird conservation

This chapter provides several examples of how deﬁned habitat management practices can successfully
increase the populations of certain bird species. Case studies are presented for the: skylark (Alauda
arvensis), grey partridge (Perdix perdix), lapwing (Vanellus vanellus), corn bunting (Miliaria calandra),
corncrake (Crex crex) and geese and swan species.

6.3

The Skylark

Skylark populations have declined by around 50% in Europe and 90% in the UK since 1962 (Figure 15).
The reported main reasons in the UK are changes to farming practice and the switch by cereal farmers from
traditional spring-sown wheat to more economically viable ‘winter wheat’ varieties which are sown in the
autumn. This has caused changes to the skylark’s habitat and resulted in the selection of unfavourable
nesting sites, increased predation rates and losses due to farming machinery35.
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Figure 22

The Skylark

The skylark (Alauda arvensis, left),
a ground-nesting farmland species
whose population in Europe
(centre) and in the UK (right) has
steadily declined over the last 25-35
years with no sign of stabilisation.
Photo: C. Dietzen

Following extensive research, a solution to the skylark breeding habitat problem was proposed and recently
ﬁeld-tested in the UK. The recommended solution was to create ‘skylark plots’ within crop ﬁelds by turning
oﬀ the seeding drill for several seconds to create a bare stretch within the crop ﬁeld. Each plot eventually
consists of a ﬁve to ten metre long area of the crop ﬁeld colonised by non-crop vegetation which provides
ideal breeding and feeding habitat for skylarks. This measure subsequently produced a 200% increase in
skylark numbers at the test site over a six year period42. Once skylark plots are formed the application of
fertilisers and crop protection products can proceed as scheduled without adversely aﬀecting the breeding
success of the birds. This kind of programme is ready to be applied more widely in the UK and other MS but
requires clear guidance and close collaboration with farmers.

6.4

The Grey Partridge

Grey partridge populations in Europe appear to have plummeted to less than 20% of their 1980 values (Figures 11 and 15). Grey partridges are a ground-nesting species with a preference for cereal ﬁeld margins where
their young forage for insects and other invertebrates which is a vital source of protein in early life.
Figure 23

The Grey Partridge

The grey partridge (Perdix perdix), a ground-nesting
farmland species whose population has declined
by 80% in Europe over the 25 year period between
1980 and 2005 (right).

Photo: M. Schäf
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The underlying reasons for the decline in grey partridge numbers, centre on what has been called ‘… the
deterioration of the bird’s agricultural habitat’ 36. This has involved the widespread removal of a signiﬁcant
proportion of suitable nesting habitat in the form of insect-rich brood-rearing areas such as hedgerows and
grass banks from the agricultural landscape. In turn, this has led to a marked reduction in chick survival
rates which have been shown to be the primary factor for the overall decline in numbers43, 36.
The UK grey partridge restoration project includes the formation and management of areas such set-aside
strips managed as adjacent bands of cereal mixtures and tussocky grass distributed around the farm for
nesting36. With adequate habitat available, chick survival rate can increase signiﬁcantly (+54%) and in cases
where management includes predation control, population densities have increased by as much as 176%
in two years 36, 44.

6.5

The Lapwing

Lapwing populations in Europe have decreased more or less continuously by about 50% since 198024.
Figure 24

The lapwing

The lapwing (Vanellus vanellus) numbers have
declined dramatically since 1983.

Photo: M. Schäf

Lapwings have been shown to express a strong selection for spring-tilled ﬁelds adjacent to grasslands with
an equally strong avoidance of dense winter-sown crops21. In the UK with the co-operation of landowners
and farmers, agricultural land was managed in a way to include the incorporation of spring crops (cereals
and/or root crops) in large open ﬁelds with few predator perches and the cessation of agricultural operations
between late March and the end of May. These measures have been shown to promote lapwing breeding
success and led to an increase (+19%) in lapwing numbers from 141 pairs in 2000 to 168 pairs in 200321.

6.6

The Corncrake

The corncrake Crex crex has a wide range throughout Europe. It winters in south-eastern Africa before
returning to Europe to breed, where it prefers agricultural grasslands characterized by tall vegetation (at
least 20 cm in height) which provide dense cover45. Population declines of the corncrake have been
reported as early as the mid 19th century but these accelerated after 1950 and by the 1980s the species
hovered at the verge of extinction in a number of western European countries45.
The corncrake breeds late in the season and studies in Poland, Germany, UK, France and Ireland45 have
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revealed that it is particularly susceptible to early mowing. In Ireland mowing generally takes place from
mid-June onwards and as such can threaten nests and broods. As corncrakes are reluctant to run out across
open parts of the ﬁeld that have been mowed they remain trapped in the centre of the ﬁeld as mowing
machines work from the outside of the ﬁeld inwards .
A corncrake conservation programme has been established in Ireland where ﬁeld workers in each of the core
corncrake areas count calling males and advise farmers on "corncrake friendly" farming methods. Farmers
with corncrakes in their meadows are eligible for entry to the Corncrake Grant Scheme. Grants are payable
to those farmers who delay mowing of hay or silage until the 1st August, by which time most corncrakes
should have hatched two broods. There is a further grant for mowing from the centre of the ﬁeld outward,
which gives corncrakes a chance to escape towards the edges to safety (Figure 25). It is estimated that the
productivity of corncrakes would be increased by about 20% by switching to corncrake friendly mowing if
the average mowing date is in early July and by 10% if it is in August46.
Figure 25

Corncrake ‘friendly’ mowing methods (adapted from46).

This method of cutting from the outside to the centre of the ﬁeld, leaves
nowhere for corncrakes and their young to hide.

Cutting the ﬁeld in strips from side to side (left) or cutting from the gate
towards the centre and out towards the edge (below) allows corncrakes
to escape from the meadow to the safety of ﬁeld margins. Farmers are
encouraged to use and compensated for employing these methods.
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Development of wintering geese and swans

Open agricultural ﬁelds have become important feeding habitats for wintering geese and swans in several
European countries including Germany, UK, Netherlands and Belgium. Here these species feed on the
readily available inﬁeld crops, which are usually cereals but also certain vegetables. This may cause
considerable damage to the crop and can impact on harvests. Within Germany a system is in place to
compensate farmers for this damage. Several studies show that populations of most geese and swans
species have increased since 198047, 48 (Figure 26).
Figure 26

Development of wintering geese and swan numbers between 1980 and 2005 in parts
of Germany (from49).
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Conservation of non-avian farmland organisms

In addition to the conservation schemes for farmland bird species discussed above, a number of other
schemes have been initiated in Europe for the conservation of non avian farmland species. For example,
the Sustainable Arable Farming For an Improved Environment (SAFFIE) project was established in 2002 to
investigate a range of options for the conservation of farmland biodiversity.
A key element of the SAFFIE project included assessing techniques for the management of crops and ﬁeld
margins to maximise biodiversity. Results from the project showed that the addition of wildﬂowers
to grassed margins, the selective use of herbicides and margin management practices such as sward
scariﬁcation† can lead to signiﬁcant increases in plant and invertebrate biodiversity50.
Table 5

•
•
•
•

Eﬀects of sward scariﬁcation on margin management (adapted from50)

Increased bare ground cover relative to other treatments
Helps maintain wildﬂower species sown in the sward
Instigates a convergence of plant community composition between seed diﬀerent mixes
Tends to promote the resource abundance of unsown components

Sowing a diverse seed mixture of wildﬂowers onto arable ﬁeld margins was found to be the most eﬀective
way of creating foraging habitat for beneﬁcial invertebrates such as bees and butterﬂies. The abundance
and diversity of soil feeding invertebrates signiﬁcantly increased with management practices such as
scariﬁcation. These ﬁndings show that the appropriate management of ﬁeld margins can lead to overall
increases in biodiversity. The SAFFIE project also highlights the requirement for appropriate ﬁnancial
support for biodiversity conservation in agricultural lands.

A number of projects have been initiated in Europe for the conservation of farmland species. SAFFIE is
an example of one such project. The results of this and other projects show that appropriate
management schemes can be implemented which maintain and increase farmland biodiversity.

† Sward scariﬁcation is the loosening of the top soil and overlying mat of grasses and roots.
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What can be learned from the case studies?

The case studies discussed in Sections 6.3– 6.9 illustrate that agricultural practices clearly can be part of
conservation strategies. A multitude of measures to promote biodiversity or to protect deﬁned species in
agricultural lands have been successfully implemented while allowing continued agricultural production.
Close collaboration between farmers and nature conservation staﬀ is essential to the success of a project.
Any programme should ensure that:
• the measures taken are sustainable, and
• there is a balanced beneﬁt for both the farmer and the species/ecosystems being protected.
To ensure these aims are achieved there must be mutual understanding between the parties involved
before a project starts. Based on that, a programme can be deﬁned which should address:
• consistency of protection goals; this may be not obvious, as illustrated in the example of “hedges” (see
Section 5.3.2).
• economic viability for farmers and local communities; adequate production must be considered as a key
target for agriculture.
• availability of resources; this means not only funding, but also expertise or political support.
• continuity in availability of resources; resources, as mentioned above, must be provided during the
entire project duration (and the project duration must be adjusted to the protection goals).
In this way a careful balance can be struck which maintains or protects biodiversity while allowing for
continued agricultural development and suﬃcient production.

The case studies discussed in this section illustrate that farming practices can be part of nature
conservation strategies. A number of targeted measures to promote biodiversity or to protect deﬁned
species have been successfully implemented, while allowing continued agricultural production.
Close collaboration between farmers and nature conservation organizations is vital to any project.
Consistency of protection goals, economic viability of farmers and availability and continuity of
resources should all be assured.
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CONCLUDING REMARKS

This document goes some way to depicting the important link between farming and biodiversity in
agricultural landscapes. There are mutual and complex interactions between agriculture and biodiversity:
agriculture is an element of biodiversity, it needs biodiversity and it inﬂuences biodiversity.
Today there is far wider understanding of the importance of biodiversity both economically and socially
as well as culturally. The ecosystems providing the many beneﬁts we all rely on need protection. There is a
desire among farmers and land managers to play their important role in ensuring that societies’ demand for
aﬀordable, safe and abundant food does not come at the cost of environmental degradation.
A number of case studies explain how straight-forward, cost-eﬀective, targeted measures for certain bird
species can have a major impact on their populations and thus biodiversity as a whole. In this context,
closer collaboration between nature conservation staﬀ and farmers and land managers should certainly be
encouraged further.
A common feature of the case studies is that certain new or diﬀerent farming practices have the capability
of preserving and even increasing biodiversity whilst allowing proﬁtable farming to take place. We expect
food consumers to pay the appropriate costs of their food production but there are no comparable ‘markets’
to pay for the environmental services. This is why there is increasing attention given to these ‘public goods’
deliverable by farmers. There is a range of methods for ensuring the delivery of such goods, but we can
certainly expect that public payments will be an important element. This is why it is so important to demonstrate to the public that agriculture and biodiversity can indeed go hand in hand.
Whilst it has not been discussed in detail here, there is clearly room for further extensive research and
development, particularly in the context of upcoming inﬂuences on agriculture in Europe.
The mounting demands placed on farmers today, resulting from the eﬀects of climate change, population
increase, rising aﬄuence and competition for land, to name just a few must be taken into consideration
when introducing biodiversity protection concepts. By doing so and by accepting the that modern
agricultural practices are vital ingredients for providing all that society expects from farmers, sustainable
and manageable concepts for biodiversity protection are achievable. However, this will require further
development of appropriate agri-environmental policies and the resources to match.

Agriculture and Biodiversity

8

39

REFERENCES

1

McNeely JA and Scherr SJ. 2003. Ecoagriculture: Strategies to Feed the World and Save Biodiversity.
Island Press, Washington, USA.

2

UNCED Conference Rio de Janeiro 1992. Article 2: Use of Terms.
Available at: http://www.cdb.int/convention/articles.shtml?a=cdb02

3

COM/2001/0162 ﬁnal – Communication from the Commission to the Council and the European
Parliament – Biodiversity Action Plan for Agriculture.

4

http://ec.europa.eu/agriculture/agrista/2007/table_en/index.htm

5

European Environment Agency 1995. Europe’s Environment. The Dobris Assessment. Available at:
http://reports.eea.europa.eu/92-826-5409-5/en

6

Parry ML, Rosenzweig C, Iglesias A Livermore M and Fischer G. 2004. Eﬀects of climate change on global food production
under SRES emissions and socio-economic scenarios. Global Environmental Change 14: 53-67.

7

COM (2008) 321 - European Commission, Communication on rising global food prices
http://ec.europa.eu/commission_barroso/president/pdf/20080521_document_en.pdf

8

FAO Report on Climate Change - Implications for Food Safety: ftp://ftp.fao.org/docrep/fao/010/i0195e/i0195e00.pdf

9

COM(2006) 216 ﬁnal – Communication from the Commission: Halting the loss of Biodiversity by 2010 – and beyond:
Sustaining ecosystem services for human well being.

10

The Common Agricultural Policy – A Policy Evolving with the Times. Available at:
http://ec.europa.eu/agriculture/publi/capleaﬂet/cap_en.htm

11

Altieri MA and Nicholls CI. 2004. Biodiversity and Pest Management in Agroecosystems
(Second Edition). Island Press, Washington, USA.

12

FAO (Food and Agriculture Organisation/United Nations Environment Programme) 2007.
World watch list for domestic animal diversity. Available at: http://www.fao.org/dad-is/

13

Goklany IM. 1998. Saving habitat and conserving biodiversity on a crowded planet. BioScience 48 (11): 941-953.

14

Donald PF. 2004 Issues in international conservation biodiversity: impacts of some agricucultural commodity production
systems. Conservation Biology 18 (1): 17-38.

15

Gaston KJ, Blackburn TM and Goldewijk KK. 2003. Habitat conversion and global avian biodiversity loss.
Proceedings of the Royal Society B 270: 1293-1300.

16

Green RE, Cornell SJ, Scharlemann JPW and Balmford A. 2005. Farming and the fate of wild nature. Science 307: 550-555.

17

Waggoner PE. 1995. How much land can ten billion people spare for nature? Does technology make a diﬀerence?
Technology in Society 17 (1): 17-34.

18

http://www.fao.org/corp/statistics/en/

19

http://esa.un.org/unpp/

20

COM(2008) 645/3 – Communication from the Commission to the European Parliament, the Council, the European Economic
and Social Committee and the Committee of the Regions: Addressing the challenges of deforestation and forest degradation
to tackle climate change and biodiversity loss.

21

Gregory R. 2006. Birds as biodiversity indicators in Europe. Signiﬁcance 3 (3) 106-110.

22

Pearson DL. 1995. in: Hawksworth (ed). Biodiversity: Measurement and Estimation. Chapman & Hall and The Royal Royal
Society. London.

23

Vepsäläinen V. 2007. Farmland Birds and Habitat Heterogeneity in Intensively Cultivated Boreal Agricultural Landscapes.
Helsinki.

24

BirdLife International. 2004. Birds in Europe. Population estimates, trends and conservation status. BirdLife Conservation Series
No. 12. Cambridge.

25

COM(2008) 864 – Communication from the Commission to the Council, the European Parliament, the European Economic and
Social Committee and the Committee of the Regions – A Mid-term assessment of implementing the EC Biodiversity Action
Plan – 16 December 2008.

26

Herzon, I and O’Hara, R B. 2007. Eﬀects of landscape complexity on farmland birds in the Baltic states. Agriculture, Ecosystems
& Environment 118: 297-306

40

Agriculture and Biodiversity

27

Sheldon, R, Bolton, M, Gillings, S and Wilson, A. 2004. Conservation management of Lapwing Vanellus vanellus on lowland
arable farmland in the UK. Ibis 146, suppl. 2: 41-49.

28

Benton, T G, Vickery, J A and Wilson, J D. 2003. Farmland biodiversity: is habitat heterogeneity the key? Trends in Ecology and
Evolution 18: 182-188.

29

Crick, HQP. 2004. The impact of climate change on birds. Ibis 146 (Suppl. 1): 48-56.

30

Visser ME, van Nordwijk AJ, Tinbergen JM and Lessells CM. 1998. Warmer springs lead to mistimed reproduction in great tits
(Parus major). Proc. R. Soc. Lon. B 265: 1867-1870.

31

Aldred, J. 2008. United Kingdom: Climate change threatening bird species, RSPB says. Guardian 15.01.2008

32

Nipkow M. 2004. Klima verändert Natur: Auswirkungen des Klimawandels auf das Verhalten der Vögel: Zahlen und Fakten. Bonn.

33

Evans KL. 2004. The potential for interactions between predation and habitat change to cause population declines of
farmland birds. Ibis 146: 1-13.

34

Junker S. Ehrnsberger R. and Düttmann H. 2005. Einﬂuss von Landwirtschaft und Prädation auf die Reproduktion des Kiebitzes
Vanellus vanellus in der Stollhammer Wisch (Landkreis Wesermarsch, Niedersachsen). Vogelwelt 126: 370-372.

35

Bellebaum, J. 2002. Prädation als Gefährdung bodenbrütender Vögel in Deutschland – eine Übersicht. Berichte zum
Vogelschutz 39: 95-117.

36

Schwarz S, Sutor A and Litzbarski H 2005. Bejagung des Rotfuchses Vulpes vulpes im NSG Havelländisches Luch
(Brandenburg) zugunsten der Großtrappe Otis tarda. Vogelwelt 126: 341–345.

37

Eikhorst W. 2005. Schlupf- und Aufzuchterfolg beim Kiebitz Vanellus vanellus innerhalb und außerhalb des NSG “Borgelder
Wümmewiesen”. Vogelwelt 126: 359-364.

38

BirdLife International. 2004. State of the world’s birds. Available at:
(http://www.birdlife.org/action/science/sowb/pdf_contents.html)

39

Prenter J, MacNeil C, Dick JTA and Dunn AM. 2004. Role of parasites in animal invasions. Trends in Ecology and Evolution 19:
385-390.

40

Hölzinger J and Mahler U. 2001: Die Vögel Baden-Württembergs, Nicht-Singvögel 3, Bd. 2.3: 59. Ulmer Verlag, Stuttgart

41

Lester R. Brown: Plan B 3.0 Mobilizing to save civilization, published by W.W. Norton & Company 2008

42

Donald PF, Evans AD, Muirhead LB, Buckingham DL, Kirby WB and Schmitt SIA. 2002. Survival rates, causes of failure and
productivity of Skylark Alauda arvensis nests on lowland farmland. Ibis 144: 652-664.

43

Potts GR. 1986. The partridge: pesticides, predation and conservation. Collins, London.

44

Aebischer NJ and Ewald JA. 2004. Managing the UK grey partridge Perdix perdix recovery: population change, reproduction,
habitat and shooting. Ibis 146 (suppl. 2) 181-191.

45

Koﬃjberg, K. & Schäﬀer, N. (Compilers) 2006. International single species action plan for the conservation of the corncrake
Crex crex. CMS Technical Series No. 4 & AEWA Technical Series No. 9, Bonn.

46

IPCC 2001. Crex crex – Corncrake. Information fact sheet – Irish Peat Conservation Council.
http://www.ipcc.ie/infocrexcrex1.html

47

Kollar H P. 1996. Action plan fort he great bustard (otis tarda9 in Europe. Availabe at: http://ec.europe.eu/environment/nature/conservation/wildbirds/actionplans/docs/otis:tarda.pdf

48

Suárez-Álvarez VA, Zilletti B and Capdevila-Argüelles L. 2005. La agricultura ecológica como instrumento de conservación
de especies amenazadas: El caso de la Avutarda (Otis tarda).
Available at: http://www.uib.es/catedraiberoamericana/publicaciones/seae/mesa1/avutarda.html

49

Sudfeldt C, Dröschmeister R, Grüneberg C, Mitschke A, Schöpf H and Wahl, J. 2007. Vögel in Deutschland – 2007. DDA, BfN,
LAG VSW, Münster.

50

Clark JH, Cook SK, Harris D, Wiltshire JJJ, Henderson IG, Jones NE, Boatman ND, Potts SG, Westbury DB, Woodcock BA, Ramsay
AJ, Pywell RF, Goldsworthy PE, Holland JM, Smith BM, Tipples J, Morris AJ, Chapman P and Edwards P. 2007. The SAFFIE project
report. ADAS. Boxworth, UK.

