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Summary

This first progress report of EU concerted action AIR-CT 920755 presents the state-of-the-art in
European research on Integrated and Ecological Arable Farming Systems (I/EAFS). There are 16
projects ongoing, with some 40 scientist years devoted to 13 1AFS and 9 EAFS prototypes in 10
European countries.

Given that in 1985 there were only 2 projects ongoing, it is clear that enormous progress has
been made in a few years. This is largely attributable to mutual stimulation within the
framework of IOBC {International Organisation for Biclogical Control of Noxious Animals and
Plants).

Thanks to major financial support from the EU, we now have the chance to improve and expand
research by concerted action. The basic objective is to establish a common frame of reference by
elaborating and standardising methodology, which will be laid down and disseminated by
progress reports and finally by a manual.

In this progress report a first milestone is achieved by presenting the basic design of the 22
prototypes in a standardised way. These 22 identity cards comprise the hierarchy of objectives
(Part 1), the set of parameters and methods quantifying and achieving the 10 major objectives
(Part 2) and the layout (Part 3) of each prototype. The 22 identity cards clearly show the
similarities and differences between the prototypes, to the benefit of all participating projects,
whether ongoing or in preparation.

The report ends with critical but constructive conclusions and recommendations, calling for
further progress on the methodical way to more sustainable farming systems in Europe.
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1 Introduction to the concerted action

Integrated farming systems should be considered as a feasible first step to alleviate the conse-
guences of the ongeing agricultural crisis in EU. However, these systems cannot change the fact
that agrotechnolagy is clearly beyond its optimum, causing degradation of nature and landscape,
pollution of the environment and overproduction of food. The latter is a major cause of the
declining incomes and employment in rural areas. The pressure of growing EU surpluses on the
world market is frustrating agriculture in other industrial countries and also in developing coun-
tries, in a way that is no longer tolerated by EU trade partners. Therefore, the only long term
solution of the current crisis would be advanced ecological farming systems principally resting on
a strong domestic market with quality labels and premium prices to ensure sufficient manage-
ment achievements and economic margins (Vereijken, 1992).

Against this background, the current concerted action may be considered of strategic importance
to the EU.

Its general objective is to come to a representative Eurapean network of research teams on
Integrated and Ecological Arable Farming Systems (IIEAFS), essentially cantributing to a
sustainable development of European agriculture, based on a common methodology and an
effective dissemination of the results.

1.1 State-of-the-art

Expertise in I/EAFS research has accumulated gradually since 1979, when the first 2 projects were
started in Lautenbach (DE) and Nagele (NL). The first milestone was the start in 1988 of an initial
working group within the framework of IOBC (International Organisation for Biological Control
of Noxious Animals and Plants), with project leaders from DE, DK, F, |, NL, UK and CH. The second
milestone was the joining of the 6 EU projects in a common shared-cost project within the frame-
work of the CAMAR programme (1991-1993).
To achieve the general objective of the current concerted action we have to face some major
challenges:
- Transition from components to farming systems
As project leaders we all started as specialists in crop protection or another discipline. Since
there is no tradition and no formal education in farming systems research, we are having to
upgrade ourselves and the newcomers to become generalists at the farming systems level.
- Transition from analysis to synthesis
Agricultural science has evolved from an applied to a fundamental science, with biology as
the great example. Consequently, our recognition and support in the scientific community is
based more on publication and citation than on practical use of our concrete solutions! Under
these circumstances, it is very difficult to obtain administrative and financial support for
research on farming systems, unless that research is analytical and is aimed at comparison of
systems. As a result, much of European research at farm level generates knowledge of little or
no practical use. Therefore, a stringent selection of projects that aim to synthesise is needed,
to achieve the general objective of our concerted action.
- Synthesis for short and long term
Most projects are put under strict supervision of senior scientists and often of practitioners
and policy makers, too. Often these 'watch-dogs' do not allow the research team much free-
dom for long-term innovation. The project leader has to be particularly persevering and per-
suasive to obtain the space needed for non-conformist and creative research. In this respect it
is vitally important to convince the supervising committee that Europe not only needs
Integrated Systems that are feasible in the short term for the main group of farmers, but also
Ecological Systems that are only feasible in the short term for pilot groups yet are indispen-
sable as a pacemaker for sustainable development of the main group!
- Broadening of the base
The only ongoing VEAFS projects are in 7 EU and 3 other European countries (CH, S, FIN).
To come to a representative EU research network, potential leaders have to be identified and
supported in starting up new projects in the remaining EU countries, notably around the
Mediterranean. it is also of EU interest to involve potential new members in Central Europe.



- Standardisation of the methodology
In scientific terms, the major and most time-consuming challenge is to agree on a common
methodology, first by identifying and quantifying objectives, parameters and methods as the
basic design of prototypes. A start has already been made (Vereijken, 1992), but 4 years of con-
certed action will be required to provide a manual for common use. In the technical annex
(annex |) the programme of workshops and reporting is described in detail.

1.2 Selection of European projects in I/EAFS prototyping

If concerted action is to succeed, the number of participants must be restricted to 30. Above this
number, basic activities such as workshops will easily degenerate into symposia with insufficient
exchange of visions and methodologies. Therefore, it has been decided to restrict workshop par-
ticipation to 3 projects from large countries and 2 from small countries. Furthermare, the fol-
lowing set of criteria has been used to select participants:
{1} Project duration = 4 year

It takes at least 4 years to develop prototype farming systems.
{2) Size of prototype systems = 4-6 hectares and field sizes = 1 hectares

An integrated or ecological system minimally requires a 4 or 6 years crop rotation and for

representative layout and management a field should be at least 1 hectare.
{3) Development = objective number 1

Only projects primarily aimed at development are expected to deliver an appropriate contri-

bution to the concerted action.
(4) Scientist yr'! = 1 in systems development and = 2 in total

The development of prototype farming systems requires at least the above inputs from

scientists.
{5) Project full-timers =1

The development of prototype farming systems requires the total commitment of at least

1 scientist.
(6) Research leader = 40 % involved

The leadership of a farming systems project requires involvement of at least 2 days/week.
(7) Priority of research leader = design

The leadership of a farming system project primarily requires creative input.
From Table 1 it appears that 16 projects, including 13 IAFS and 9 EAFS prototypes, fulfil most cri-
teria, except for criteria (4), (5) and (6) concerning research capacity. As far as the latter 3 criteria
are concerned, it appears that research on farming systems in Europe is still in its infancy. In 1993,
only DE 2a, DE 2b, NL 2 and UK 1 fulfil all criteria.
From Table 1 it can also be concluded that of the four southern European countries (Greece,
Spain, Portugal and Italy) only Italy has an ongoing project. Therefore, the identification of
potential participants in these countries is receiving special attention. Annex (Il indicates that a
promising basis was laid by selecting 7 southern European colleagues for the first workshop on
design of prototypes held in Wageningen in 1993. Some of these had the necessary wide-ranging
expertise and some already had serious plans for /EAFS prototyping.
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Table 2 General and specific social values and interests involved in agriculture*

Values and interests (not in order of importance)
general specific

1. Food supply
1.1 quantity
1.2 quality
1.3 stability
1.4 sustainability
1.5 accessibility

N

. Employment
2.1 farm level
2.2 regional level
2.3 national level
3, Basic income/Profit
3.1 farm level
3.2 regional level
3.3 national level

4. Abiotic environment
4.1 soil
4.2 water
4.3 air

5. Nature/Landscape
5.1 flora
5.2 fauna
5.3 landscape

6. Health/Well-being
6.1 farm animals
6.2 rural people
6.3 urban people

Simplified from (Vereijken, 1992)



2 A methodical way to design and identify prototypes of VEAFS

At the first workshop on the design of prototypes of Integrated and Ecological Arable Farming
Systems (I//EAFS) the participants practised 3 initial methodical steps:

(1) making a hierarchy of objectives;

(2) transforming major objectives into appropriate parameters to quantify them,

(3) establishing the methods needed to achieve the quantified objectives.

Step 1 results in Part 1 of an identity card of the prototype to be designed {(Chapter 4). Steps 2
and 3 results in Part 2 of this identity card (Chapter 6). A standardised layout of the prototype
completes the identity card as Part 3 (Chapter 8). By means of this identity card the basics of our
prototyping can be explained in a fast and simple way, which is essential for collaborative
research at European level.

2.1 Making a hierarchy of objectives

Tahle 2 presents 6 general values or interests involved in agriculture, subdivided into 3 or 5 spe-
cific values or interests. The first step you take as a designer of farming systems is to establish
your hierarchy of objectives within this framework, taking into account the shortcomings of
farming systems in your region and the targeted contribution your prototype should deliver to
improve the situation in the short term (integrated prototype) or the long term (ecological pro-
totype).

The procedure is simple: in the first round you rate your general objectives from 6 to 1 in de-
scending order of importance. In the second round you rate your specific objectives within each
general objective from 3 to 1 in descending order of importance {in food supply by 3,2, 1,0, 0
because there are 5 specific objectives, not 3).

Eventually, your top ten of specific objectives can be established by multiplying the ratings of
specific objectives by the rating of their general objective (see Chapter 6).

2.2 Quantifying the objectives

Having put the objectives in a hierarchy you need to transform them into a suitable set of para-
meters to quantify them. Subsequently, the quantified objectives are used as the desired results
at the evaluation of the prototypes. Prototypes are tested and improved until the results achie-
ved match the desired results,

Given the overwhelming number of parameters available, there are two major reasons for not
using a large set. Firstly, using a large set is time-consuming and expensive. Secondly, doing so
does not assure that the objectives are integrated which is crucial because the objectives may
conflict in many ways. Consequently, you must first identify a limited set of key parameters, to
ensure that the objectives are integrated sufficiently. Additionally, you must establish a set of
specific parameters for those objectives, that are not or only insufficiently covered by the inte-
grating parameters.

2.3 Establishing methods and techniques

To develop IAFS prototypes in which potentially conflicting objectives are sufficiently integrated,
you need a suitable set of farming methods and technigues. Current methods and techniques
mostly serve one or two of your set of objectives and harm the others. Chemical crop protection
is a clear example. Therefore, you first look for integrating methods and techniques which bridge
the gaps between conflicting objectives and are not harmful to the others. Additionally, you may
establish specific methods aimed at major specific objectives that are insufficiently covered by the
set of integrating methods.
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3  European hierarchy of objectives

Based on the procedure described in 2.1, the creative leaders of the selected European /EAFS
projects each ranked their objectives in prototyping. The results of the single prototypes are pre-
sented in Chapter 4. In the current chapter results are presented as European mean hierarchies in
IAFS and EAFS prototyping (Figs 1.1-1.2). Conclusions are drawn according to distribution-free
multiple comparisons based on Friedman rank sums.

3.1 [IAFS

General objectives (ratings 6-1)

The main objectives in European IAFS prototyping are - almost equally - abiotic environment,
basic income/profit and food supply. Nature/landscape is emphasised less. Employment and
health/iwell-being are hardly considered.

Specific objectives (ratings 3-1)

In abiotic environment, soil and water are given equal importance, whilst air is largely ignored.
In basic income/profit the farm level is clearly considered more important than the regional level,
whilst the national level is largely ignored.

In food supply, sustainability is considered more important than quality and stability, whilst
quantity and accessibility {price level) are largely ignored (rating 0-3, because there are 5 specific
objectives, not 3).

In nature/landscape, flora, fauna and landscape are ranked almost equally.

As far as health/well-being and employment are considered, rural people and farm level receive
most attention.

3.2 EAFS

General objectives (ratings 6-1)

The main objectives in European EAFS prototyping are abiotic environment, food supply and
nature/landscape.

Basic income/profit is emphasised less and is significantly less important than the abiotic envi-
ronment,

Health/well-being and employment are hardly considered.

Specific objectives (ratings 3-1)

In the abiotic environment, soil and water are given equal importance, whilst air is ignored
({rating = 1 = minimum).

in food supply, quality and sustainability are considered equally important, whilst quantity, sta-
bility and accessibility are increasingly ignored (rating 0-3, because there are 5 specific objectives,
not 3).

In nature/landscape there is little hierarchy between flora, fauna and landscape.

In basic income/profit the farm level is considered more important than the regional level, whilst
the national level is fully ignored {rating = 1 = minimum).

As far as health/well-being and employment are considered, rural people and farm level receive
most attention.

3.3 EAFS compared with 1AFS

The major difference is that contrary to IAFS prototypes EAFS prototypes place basic income/
profit subordinate to abiotic environment. This basic difference demonstrates the long-term EAFS
strategy to rely on ecologically-aware consumers willing to pay premium prices for food products
with high added value selling under a particular label. In contrast, IAFS prototypes follow a short-
term strategy and try to be competitive on the world market, on the basis of high and efficient
production that only permits a certain commitment to environment, nature/landscape and sus-
tainability of food supply.



4 Hierarchy of objectives as Part 1 of the prototype's identity card

The hierarchy of objectives of each prototype is graphically presented against the background of
the European average in alphabetical order of the country codes. In addition, the creative leaders
and their team have provided a brief explanation of their top 3 objectives. Figs 1.1.1-1.1.13
present the IAFS prototypes and Figs 1.2.1-1.2.9 present the EAFS prototypes. In the figures the
average ratings of the group are listed as squares. In this way the figures act as an identity card
Part 1 of each prototype, showing where and to what extent it differs from the others in objec-
tives. In Chapter 6, the Parts 2 of each prototype's identity card will be presented concerning
parameters and methods.

4.1 IAFS

ABIOTIC ENVIRONMENT
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Farm level [
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Nationallevel 7 w |
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Figure 1.1.1  Hierarchy of objectives in |IAFS prototyping in Lautenbach (DE 1)
(squares - average of 13 European IAFS prototypes)

In Lautenbach (near Stuttgart) food supply, basic income/profit and nature/landscape are the
joint equal main objectives. The basic principle is the integration of natural resources and regu-
latory components, to minimize the need for external inputs such as pesticides and fertilisers. It
relies strongly on skilful management, especially of soil and soil life, Emphasis on basic income/
profit is inherent to prototyping on a commercial farm. Besides, it will facilitate dissemination to
other commercial farms.

Within these general objectives, there is scarcely any hierarchy between the specific objectives.
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Figure 1.1.2  Hierarchy of objectives in IAFS prototyping in Gottingen for Reinshof (DE 2a) and
Marienstein (DE 2b) {squares - average of 13 European IAFS prototypes)

In Gottingen the abiotic environment is the main objective, ahead of basic income/profit and
nature/landscape. ,

In abiotic environment, prototyping is focused on groundwater protection, especially against
nitrate leaching which may become a serious problem in this region because of high N inputs and
heavy loads of N in the soil. Protection of the soil against erosion is a second priority. Therefore,
tillage is reduced although higher inputs of herbicide may therefore be required.

These prototypes will follow the aims of new agricultural policy, to assure an enduring basic
income/profit.

Nature conservation and landscape protection are the objectives increasingly demanded, especi-
ally by urban society. In most of the rural areas landscape is still dominated by conventional
regional planning and cannot be changed within a few years. So for the moment the focus is on
protection and development of flora and fauna, by creating an ecological infrastructure.
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Hierarchy of objectives in IAFS prototyping in Foulum (DK 1)

(squares - average of 13 European |AFS prototypes)
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In Foulum {North - Jutland) food supply is the main objective, ahead of abiotic environment and

nature/landscape.

In food supply, the focus is on sustainability, especially in locking after the long term soil fertility
by management of soil organic matter and soil life in the sandy and therefore rather vulnerable

soils in Denmark.

In abiotic environment, the focus is on water quality, i.e. protecting against pesticides and
nutrients, notably nitrate. A major reason is that all drinking water in Denmark is derived from

groundwater.

In nature/landscape, the fauna component of soil life is highlighted. The potential for natural
control of pests is important, to diminish the need for pesticides.
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Hierarchy of objectives in 1AFS prototyping in Boigneville (F 1)
{(squares - average of 13 European IAFS prototypes)

In Boigneville (south of Paris) food supply is the main objective, ahead of basic/income and
abiotic environment.

Food supply is considered the main objective in prototyping, because of the strategic importance
of the region for the metropolis of Paris. The focus is on sustainability, especially with respect to
maintaining the long term soil fertility of the shallow soils in this area.

To maintain the farmers in the Paris region, income and profit must remain attractive, to prevent
the farmers from leaving the land for a job in the city.

The groundwater contamination, especially the nitrate contamination, is threatening the quality
of drinking water for Paris. Therefore it will be given special attention in this project.
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Figure 1.1.5  Hierarchy of objectives in IAFS prototyping in Courseulles (F 2)
(squares - average of 13 European IAFS prototypes)

In Courseulles (Normandy), basic income/profit is the main objective, ahead of abiotic environ-
ment and food supply.

In abiotic environment the focus is on protecting groundwater against residues of fertilisers and
pesticides. Leaching of N is a particular problem in the area.

In food supply the focus is on sustainability by conserving soil fertility.
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Figure 1.1.6  Hierarchy of objectives in IAFS prototyping in Montepaldi (1 1)
{squares - average of 13 European |AFS prototypes)

In Montepaldi (Tuscany), abiotic environment is the main objective, ahead of basic income/profit
and natureflandscape.

In abiotic environment the focus is on the soil compartment. Fertiliser inputs will be reduced and
an efficient integrated nutrient management applied to achieve a balance between agronomi-
cally desired and ecologically acceptable nutrient reserves in the soil.

Basic income/profit will be based on efficient production, though some government protection

will remain needed.
Nature/landscape is the third main objective because of its strategic importance for the regional
economy which largely thrives on tourism.
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Figure 1.1.7  Hierarchy of objectives in |AFS prototyping in Nagele (NL 1)
(squares - average of 13 European |IAFS prototypes)

In Nagele {central clay region) abiotic environment is the main objective, ahead of basic income
and food supply.

Top priority is given to the reduction of emissions of N and pesticides to the abiotic environment.
The focus is on water, both groundwater (future water reserves) and surface water (eutrophica-
tion, contamination with pesticides). Air (most important emission- pathway for pesticides, NH;
volatilisation) and soil {accumulation of nutrients and pesticides) are also considered. An integra-
ted crop protection strategy including progressive exclusion of mobile, volatile and persistent
pesticides will minimise environment's exposure to pesticides. Integrated nutrient management
will reduce the leaching, volatilisation and accumulation of nutrients.

The second objective is basic income and profit, to be optimised within the world market by
efficient production of high quality products.

Food supply is the third main objective in Nagele, with special emphasis on sustainability {nu-
trient reserves, organic matter content, soil structure/stability on one hand, and saving of energy/
non-renewable sources on the other). Quality of produce is considered more important for
achieving an appropriate farm income than quantity of produce, given the strong competition
on the world market.
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Figure 1.1.8  Hierarchy of objectives in IAFS prototyping in LIFE (UK 1)
(squares - average of 13 European IAFS prototypes)

In Long Ashton {near Bristol} abiotic environment is the main objective, ahead of basic income/
profit and nature/landscape.

In abiotic environment soil protection is given the highest priority, especially against accumula-
tion and leaching of nutrients and pesticides. It is based on encouragement of beneficial orga-
nisms and processes, especially in the soil, in order to conserve nutrients and reduce the need for
external inputs.

Basic income/profit is mainly supported by reducing costs of fertilisers, pesticides and machinery.,
These are replaced by natural regulatory mechanisms for preventing severe outbreaks of pest,
diseases and weeds. These mechanisms include crop rotation and soil life, to be enhanced by tar-
geted soil management,

In nature/landscape as a third objective, the focus is on encouraging beneficial fauna by impro-
ving farm infrastructure by establishing ecological reservoirs.
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Figure 1.1.9  Hierarchy of objectives in IAFS prototyping in LINK (UK 2)
{squares - average of 13 European IAFS prototypes)

In the six experimental sites supervised by ADAS, on commercial farms in England and Scotland,
basic income and profit is the main objective, ahead of food supply and abiotic environment.
Maintenance of income at the farm level is of prime importance but is based on efficient produc-
tion and farming to Good Agricultural Practice standards, to protect the environment.

In food supply, sustainability and stability of production are given more emphasis than quality
because of the strategic importance of arable farming for the national and international supply
of food. Enhancement of the physical structure of the soil is important, to minimise soil erosion,
optimise mechanical operations and preserve soil fauna.

In the abiotic environment, balancing of soil nutrient reserves and chemical inputs to match crop
requiremnents and crop offtake is of great importance, to limit potential risks of leaching to
water. Inputs of pesticides and fertilisers can only be reduced to a certain extent for environmen-
tal benefits, because an economic level of production must be maintained.
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Figure 1.1.10 Hierarchy of objectives in IAFS prototyping in Suitia (FIN 1)
(squares - average of 13 European IAFS prototypes)

In Suitia (near Helsinki) food supply is the main objective, ahead of basic income/profit and
abiotic environment.

In food supply, the emphasis is on sustainability and stability of production which is difficult to
achieve in Finland's unfavourable climatic conditions. Special attenticon is paid to ensuring bio-
logical and physical soil fertility and energy efficiency.

Second objective is basic income/profit, to be supported by low-cost systems, including progres-
sive replacement of chemical inputs.

In abiotic environment, the emphasis is an prevention of water erosion and on maintenance of
chemical soil fertility in an agronomically and environmentally optimum range.
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Figure 1.1.11 Hierarchy of objectives in IAFS prototyping in Logarden (S 1)
(squares - average of 13 European IAFS prototypes)

In Logarden (Southwest Sweden) food supply is the main objective, ahead of abiotic environ-
ment and basic income/profit.

In food supply the focus is on sustainability, by optimum management of the heavy clay soil (40-
50 % clay) aimed at optimum structure and biological activity in the topsoil. A further aim is
minimum input of external energy by maximum use of farm-produced bio-energy ( fuel from
rapeseed} and self-sufficiency in feed-stuffs (mixed farm).

In abiotic environment the focus is on the socil compartment, by minimum input of fertilisers and
pesticides.

In basic income/profit the focus is on the farm level, by all of the innovative measures mentioned
above.
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Figure 1.1.12 Hierarchy of objectives in IAFS prototyping in Alnarp (S 2)
{squares - average of 13 European IAFS prototypes)

In Alnarp (South Sweden) natureflandscape is the main objective, ahead of basic income/profit
and abiotic environment.

In nature/landscape special emphasis is on soil and epigeaeic fauna, in order to increase the spe-
cies diversity of the agro-ecosystem. Encouragement and conservation of invertebrate animals,
predatory insects living on the plants and the microflora living in the topsoil and on the plants, is
assumed to reduce the need for pesticides. A moderate use of N fertilisers, minimum soil cultiva-
tion and a prudent use of pesticides will contribute to the diversification of fauna and flora.
Basic income/profit will be supported by cost minimisation, as a result of a general reduction in
the input of fertilisers, pesticides, fuel and machinery.

Furthermore, minimisation of the inputs will alleviate the pressure on the abiotic environment,
with less pollution of soil, water and air.
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Figure 1.1.13 Hierarchy of objectives in |AFS prototyping in Burgrain {CH 1)
(squares - average of 13 European IAFS prototypes)

In Burgrain {near Lucerne/Zurich) food supply is the main objective, ahead of abiotic environ-
ment and nature/landscape.

In food supply, the focus is on sustainability.

in abiotic environment, priority is on protecting water against nutrients from the high stocking
rates and high manure inputs in the area. Therefore, optimum application of manure in arable
crops is being developed.

In natureflandscape, hedges have been planted and ecological reservoirs have been created, to
increase beneficials, to replace pesticides.
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Figure 1.2.1  Hierarchy of objectives in EAFS prototyping in Lautenbach (DE 1)
(squares - average of 9 European EAFS prototypes)

In Lautenbach (near Stuttgart} basic income/profit is the main objective, whilst the other generai
objectives are considered to be of practically equal importance.

In basic income/profit, there is a clear focus on the farm level, which is related to prototyping on
a commercial farm.

in the other general objectives, there is little hierarchy between the specific objectives. Exclusion
of mineral fertilisers and pesticides and restriction of N input will benefit the abiotic environ-
ment. Diversification of crops and non-crop vegetation will contribute to ecosystem stability.
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Figure 1.2.2  Hierarchy of objectives in EAFS prototyping in Géttingen for Reinshof (DE 2a) and
Marienstein (DE 2b) (squares - average of 9 European EAFS prototypes)

In Géttingen the abiotic environment is the main objective, ahead of nature/landscape and basic
income/profit.

In abiotic environment most attention is paid to the protection of groundwater. Nitrate leaching
can be a serious problem in ecological farming systems too, either because of cultivation of
leguminous crops or of oilseed rape, or in the first years after conversion to biological farming,
because of heavy mineral fertilisation over a long preceeding period. Protection of soils against
erosion is scarcely less important because of the need for intensive tillage for weed control.

In nature/landscape the focus is on landscape. In contrast to integrated farming systems there is
no need to cultivate only a few field crops on large fields. So in ecclogical farming systems there
should be a chance for a greater crop rotation diversity, combined with an ecological infra-
structure.

In basic income/profit the focus is on securing a lasting profit at farm level. In practice, crop
planning is market-oriented and flexible. In the project, short-term reactions to market changes
are not possible because of the remit to investigate the ecological effects of low-input farming.
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Figure 1.2.3  Hierarchy of objectives in EAFS prototyping in Foulum (DK 1)
(squares - average of 9 European EAFS prototypes)

In Foulum (North Jutland) abiotic environment is the main objective, ahead of nature/landscape
and food supply.

In abiotic environment the focus is on water. The loss of nutrients, especially nitrogen and phos-
phorus, leads to pollution of shallow waters (including coastal waters) and of groundwater
(including drinking water).

In nature/landscape the focus is on fauna. Saprophytes and polyphagous predators are two ele-
ments of great importance for the success of ecological farming. Bio-indicators (fellow players in
the complex agro-ecosystem) will guide treatments in the fields.

In food supply the focus is on sustainability and quality, by care for soil fertility in the long term
by crop rotation and management of soil organic matter to stabilise soil life and soil structure.
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Figure 1.2.4

Hierarchy of objectives in EAFS prototyping in Johnstown (IRL 1)

{squares - average of 9 European EAFS prototypes)
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At Johnstown (near Wexford} abiotic/environment is the main objective, followed by food supply

and natureflandscape.

In abiotic environment the focus is on the soil. A clean soil within which important biological

interactions can take place to supply nutrients to crops and to control pests and diseases is a first
priority. Groundwater and shallow water receive less attention, since they are less at risk in

arable farming in Ireland.

in food supply the focus is on quality. Quantity is less emphasised, though it must sustain farm

income/profit.

in nature/landscape the focus is on flora. A greater diversity of flora increases the diversity of

fauna and improves the landscape.



26

ABIOTIC ENVIRONMENT
Sail
Water

Air

FOOD SUPPLY
Quality
Sustainability

Quantity O

Stability N

Accessibility m

NATUREILANDSCAPE i o am e

Flora S ‘

Landscape | ] O

Fauna o]

BASIC INCOMEPROFIT S

Farm level Cl

Regional level 0]

National leve! _—_5‘]
HEALTH/WELL-BEING ==——+2— O
Rural people o]
Farm animats [
Urban people : .
EMPLOYMENT % O

Farm level [;]
Regional level |
National level p
- T - T - 7 I ] 1
0 1 2 3 4 5 6
Rating

Figure 1.2.5  Hierarchy of objectives in EAFS prototyping in Montepaldi (I 1)
(squares - average of 9 European EAFS prototypes)

In Montepaldi (Toscany) abiotic environment is the main objective, ahead of nature/landscape
and food supply.

Although pesticides and synthetic fertilisers have been abandoned, abiotic environment remains
of primary importance since organic fertilisers and N-fixing crops easily result in the accumulation
and eventually leaching of nutrients,

In nature/landscape the focus is on flora by development of an ecological infrastructure (ditches,
field margins).

In food supply the aim is to achieve an optimum balance between quantity and quality of pro-
duced food, based on the use of alternative technologies.
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Figure 1.2.6  Hierarchy of objectives in EAFS prototyping in Nagele (NL 1)
(squares - average of 9 European EAFS prototypes)

In Nagele {central clay region) abiotic environment is the main objective, ahead of food supply
and nature/tandscape.

As in IAFS prototyping, the focus in abiotic environment is on water. Nutrient supply based on
manure requires special attention, to control nitrate leaching.

In food supply, the focus is on sustainability in terms of soil fertility and saving of energy and
non-renewable resources, e.g. by recycling manure,

In natureflandscape, the focus is on fiora, as in NL2, in which we are one of the 10 participating
farms.
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Figure 1.2.7  Hierarchy of objectives in EAFS prototyping in Flevoland (NL 2)
(squares - average of 9 European EAFS prototypes)

In Flevoland {central clay region} abiotic environment is the main objective, ahead of nature/
landscape and food supply.

Although pesticides have been abandoned, abiotic environment remains of primary concern
since soil fertility in EAFS is chiefly maintained by recycling organic waste, especially manure.
Because organic fertilisers generally contain nutrients in ratios which do not correspond with the
crop needs, accumulation and eventually leaching of certain nutrients can only be avoided by
sophisticated nutrient management focusing on agronomically desired and ecologically accep-
table nutrient reserves in the soil.

Nature/landscape is the second main objective, since current organic farming has no explicit
guidelines and technology for this increasingly scarce commodity. An ecological infrastructure
will avercome this shortcoming and stimulate ecologically-aware consumers to switch to ecologi-
cal products. In Flevoland, development of an ecological infrastructure will focus on vegetation
of the ditch sides, attractive to man and animals.

Food supply is the third main objective, with the focus on an optimum balance of quantity and
quality, as an indispensable basis for basic income/profit and health/well-being. This balance,
called quality production, requires new and sophisticated technology, including a multifunctional
crop rotation as a major substitute for external inputs, notably pesticides.
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Figure 1.2.8  Hierarchy of objectives in EAFS prototyping in Logarden (5 1}
{(squares - average of 9 European EAFS prototypes)

In Logarden (Southwest Sweden} focd supply is the main objective, ahead of abiotic environ-
ment and health/well-being.

In food supply the focus is on sustainability by optimum management of the heavy clay soil
{40-50 % clay), aimed at optimum structure and biological activity in the topsoil. In addition,
plant and animal production are integrated and self-sufficiency in feedstuffs is being pursued,
to the benefit of long term soil fertility and energy-efficient farming.

In abiotic environment the focus is on the soil, by avoiding pesticides and by a balanced nutrient
management. Furthermore, the recycling of urban waste is being considered.

in health/well-being the focus is on the farm animals by means of a special programme for in-
door environment and animal health.
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Figure 1.2.9  Hierarchy of objectives in EAFS prototyping in Burgrain (CH 1)
(squares - average of 9 European EAFS prototypes)

In Burgrain (near Lucerne/Ziirich) abiotic environment is the main objective, ahead of nature/
landscape and health/well-being.

in abiotic environment the emphasis is on protecting surface water and groundwater against
leaching, especially of nitrate. As no mineral fertilisers are used, manure is to be applied in an
optimum way using new and better machinery.

In nature/landscape, habitat development for natural enemies of pests has higher priority than in
IAFS, since pesticides are no longer to be used. Mechanical weed control is being developed to
preserve the environment from any exposure to herbicides, although this is difficult in an area
with 1100 mm yr'! precipitation.
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5 European I/EAFS parameters and methods

Following the procedure described in 2.2 and 2.3, the creative leaders of the ongoing I/EAFS
projects, supported by the participants with projects in preparation, prepared provisional short-
lists of parameters and methods during the 1993 workshop, using a threshold of at least 5 cur-
rent or future users. Using these shortlists, each team established appropriate sets of parameters
and methods for its prototype (s) in the months after the workshop, on the hasis of which a
definitive shortlist of parameters and methods has been drawn up. The elaboration and stan-
dardisation of these parameters and methods, as foreseen in the second progress report, will
mean a major step forwards to further European cooperation in IVEAFS development. Of course,
it does not exclude the use of locally appropriate parameters and methods, as will appear from
the presentation of the individual projects in Chapter 6.

5.1 Provisional parameters

The criteria of being integrating or being indispensable for a single objective and supported by
at least 5 participants, resulted in a provisional shortlist of parameters containing 14 parameters
integrating 2 or more general objectives (A category), and 7 additional parameters for 1 or 2
specific objectives (B category) (Table 3).

5.2 Provisional methods and techniques

The criteria mentioned in 5.1 alse resulted in a provisional shortlist of methods and techniques
being drawn up. It contains 12 methaods integrating 2 or more general objectives (A category),
and 0 additional methods for 1 specific objective (B category} (Table 4).

5.3 Definitive parameters and methods

Using the provisional lists of parameters and methods (Tables 3-4), the teams of the ongoing
projects established a definitive set of parameters and methods for their prototypes after the
workshop. These are presented in Chapter 6. Based on these data a definitive shortlist of para-
meters and methods has been drawn up to cover all the ongoing projects (Table 5). As a result,
all A category parameters in the provisional list have been maintained, except for pH. However,
none of the 7 parameters of the B category could pass the threshold of being accepted in »5
prototypes and hence were discarded. For the same reason, 5 A-category methods in the provi-
sional list were discarded: MCL, BNF, OSM, ULV and IWEC. The discarded parameters and meth-
ods will be considered as local parameters until the next inventory at the 1995 workshop.

The accepted parameters and methods will be elaborated in 1994 and presented in the second
progress report, early 1995.
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Table 3.  Provisional shortlist of V/EAFS parameters according to interest from participants (>5)
Name Definition (quantified objectives) Objectives Participants
covered * interested

A. Parameters integrating 2 or more general objectives
PAB, KAB external PK inputs / product PK outputs 14,41,42, 21
(PK Annual Balances) {P input/P output < x, K input/K output < y) 56
NS yield minus all costs, including an 'equal’' payment for 2, 3, 6.2 19
{Net Surplus) all labour hours (NS > 0)
OMAB OM inputs/OM outputs (OMABE > x) 14, 3,41 18
(Organic Matter Annual
Balance)
SCl 12 months mean soil coverage (0 < SCl < 1} 14,4,5, 6 16
(50il Cover Index)
El % of farm managed as nature habitat and corridor, 5 6 15
(Ecological Infrastructure).  incl. buffer strips (El > x%)
EEP active ingredients kg ha1 * vapour pressure or DT50 or 4, 5, 6 15
(Environment Exposure to  KOM (EEP for air, soil, groundwater: < xa, xs, xw)
Pesticides)
PAR, KAR agronomically desired and environmentally acceptable 1.1, 1.2, 1.4, 13
{PK Available Reserves) range of PK soil reserves (x < PAR <y, x < KAR <y) 41,42,5 6
PH agronomically desired and environmentally acceptable 1.1, 1.2, 1.4, 12
{pH) pHrange (x <pH <) 4.1,4.2,5,6
EE energy output (produce)energy input {machinery, 14,4,5,6 12
{Energy Efficiency) fertiliser, pesticides) {EE > x)
Pl pest. appl. year! farm™1/same in conventional 4,56 11
(Pesticide Index) reference systems (Pl < x)
NAR environmentally acceptable range of N,,,;,, soil reserves 4.2, 5,6 8
{N Available Reserves) {0-100 ¢m) at start of leaching period,

(NAR < 45 kg ha'l sand, NAR < 70 kg ha"1 clay)
NGW, NDW environmentally acceptable content of Ny, in ground 4.2, 5, 6 7
(N Groundwater/Drainage ar drainage water (for example NGW or NDW < 11.2
water) mg I"1 = EU norm drinking water)
Qrl (achieved price kg 1#top quality price kg1) * (marketed 1.1,1.2,2, 3 7
{Quality Production Index) kg ha-field grown kg ha1) (0 < QPI < 1)
PSD number of target plant species / farm in ecological 5,6 7
(Plant Species Diversity) infrastructure (PSD > x)
B. Additional parameters for 1 or 2 specific objectives
SB detritivore biomass and species, predator species 14,52 11
{Soil Biodiversity} (targets 7)
EW biomass and species, (targets?) 1.4,5.2 11
(Earthworms})
FE labour hours hectare™! (> x) 2.1 1
(Farm Employment}
SCA % soil covered, end of Qctober (> x %) 1.4 8
(Soil Cover in Autumny)
SSC ? 1.4 8
(Soil Structure and
Compaction)
EFD beneficial indicator species (invertebrates) (targets?) 1.4,5.2 8
(Epigaeic Fauna Diversity)
SR CO,, ATP, cellulose decomposition {target?) 1.4 7

(Soil Respiration)

* See table 2 for specification
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Table 4. Provisional shortlist of I/EAFS methods according to interest from participants (>5)

Name Definition Objectives Participants
covered * interested

A. Methods integrating 2 or more general abjectives

MCR preservation of soil fertility; physically, chemically and 1, 2,3, 4 21
{Multifunctional Crop biologically to sustain quality production with

Rotation} minimum external inputs (fertilisers, pesticides)

INM, ENM development and maintenance of agronomically 1,456 20
{Integr./Ecol. Nutrient desired and ecologically acceptable soil reserves of

Management, cover crops, nutrients to sustain quality production, primarily
recycling of organic waste through recycling of organic residues.
and biol. N fixation

included)
ICP prevention and control of pests, diseases, weeds to 1,2,3,4,5,6 16
{Integrated Crop sustain quality production with minimum {or even
Protection) zero) pesticide use based on thresholds and decision

support systems for interventions
MSC maintenance of physical and biological soil fertility, 1.4,41 16
(Minimum Soil Cultivation} with avoidance of weed problems
EIM development and maintenance of a network of linear 5,6 15
(Ecological Infrastructure  elements (hedges, ditches, field margins) enabling wild
Management) species to establish and migrate and pegpie to recreate
MCL maintenance of soil fertility; diversification of crop 1,2,3,4,5,6 13
(Mixing Crops and rotation; pest/disease/weed prevention
Livestock}
EEPS step-wise reduction of EEP by targeted substitutionof 4,5,6 13
{Environment Exposure- volatile, persistent and mobile pesticides
based Pesticides Selection)
BNF saving fossil energy, less air pollution in N fertiliser 14,43 10
(Biological N-Fixation) production
OSM : preservation of physical and chemical soil characteris- 1,2, 3,4 10
(Optimum 5oil tics, reduction of expenses {incl, cover crops)
Management)
FSO achievement and maintenance of a net surplus = 0, 2,3,6.2 8
(Farm Structure through adjusting the farm size, taking into account
Optimisation) yields, costs and labour inputs achieved in the E/IAFS

prototyping
uLv maintenance of diversity; improvement of local quality 1.2, 1.4, 5, 6.2 7
{Utilization of Local production; diminishing of pest risks through resis-
Varieties) tance; independence from market supply
IWEC adjustment of weed and erosion controt by minimum 1.1, 14,5, 6 6
(Integrated Weed and soil tillage, herbicides and specific varieties

Erosion Controtl)

¥ see table 2 for specification






