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Samenvatting

Dit verslag vat de resultaten samen uit de internationale workshop How to reduce nutrient losses from agriculture?,
gehouden 19-20 November 2009 te Utrecht. De workshop werd opgedragen door de ministeries van LNV en VROM,
via de resp. adviescommissies CDM (Commissie Deskundigen Meststoffenwet) en TCB (Technische Commissie
Bodem).

Doelen van de bijeenkomst waren:

e Vaststellen welke beleidsmaatregelen effectief zijn gebleken in ons omringende landen om nutrientenverliezen
uit de landbouw te beteugelen. (Reductie van stikstofgebruik, nitraatuitspoeling, ammoniakverviuchtiging,
fosfaatophoping, verlies organische stof, bodemstructuurverlies.)

o Het vergelijken van ‘Codes of Good Agricultural Practice’en de bijdrage van maatregelen daaruit, aan efficiént
nutriéntengebruik in lidstaten, leidend tot het verminderen van verliezen naar de omgeving. (Welke
maatregelen zijn verplicht, welke zijn vrijwillig? Welke mechanismen bestaan om af te dwingen dan wel te
stimuleren? Wat is succesvol gebleken?)

o Identificeren van de belangrijkste succesfactoren in het beleid. (Wat kunnen overheden doen?)

Aan de workshop namen vertegenwoordigers deel uit Denemarken, Belgié (alleen Vlaanderen), Duitsland, het
Verenigd Koninkrijk en Nederland. Genodigden uit Frankrijk meldden zich af. Deze landen werden door de
opdrachtgevers aangewezen wegens de gelijkenis tussen de landbouw in (delen van) deze landen en die in
Nederland; en wegens het daarmee samenhangende relatief sterk ontwikkelde mestbeleid in deze landen.

De belangrijkste bevinden volgen hieronder.

Codes van Goede Landbouwpraktijk (GLP-Codes) spelen voor de sturing van nutriéntengebruik geen rol van
betekenis in Denemarken, Vlaanderen, Duitsland en Nederland, noch in het Verenigd Koninkrijk binnen de gebieden
aangewezen als nitraatuitpoelingsgevoelig (Nitrate Vulnerable Zones, NVZ).

De betekenis van GLP-Codes, als sturingsmechanisme om emissies te verminderen, is verdwenen met de aanwijzing
van uitspoelingsgevoelige gebieden (‘Nitrate Vulnerable Zones’ — NVZ) waarvoor Actieplannen werden opgesteld. In
Denemarken, Vlaanderen, Duitsland en Nederland zijn deze Actieplannen van toepassing op het gehele nationaal
grondgebied. In de Actieplannen zijn vrijwel alle maatregelen — welke voorheen als aanbeveling golden in landen met
een GLP-Code — nu wettelijk verplicht gesteld middels geboden en verboden. Daarnaast werden veelal verdergaande
verplichtingen opgenomen. Een GLP-Code is echter wel van toepassing in het Verenigd Koninkrijk buiten de NVZ
gebieden, en is daar goed gedocumenteerd. De toepassing wordt daar sterk door de voorlichting gestimuleerd.

Van alle reeds toegepaste beleidsmaatregelen — in de verschillende landen — hebben beperkingen op het gebruik
van dierlijke mest het meest bijgedragen aan de vermindering van emissies vanuit de landbouw.

Hieronder volgt een overzicht van beleidsmaatregelen voor verdere reductie van nutriéntengebruik en —emissies, in
volgorde van belang zoals gerangschikt op basis van een enquéte na afloop van de workshop. (Zie ook Tabel 1,
p.14).

1. Verdere aanscherping van wetteljjke beperkingen (Score 119)

Een strakke wetgeving wordt gezien als cruciaal. Van 10 genoemde maatregelen wordt een verbod op gebruik van
dierlijke mest na de oogst van het hoofdgewas als meest effectief beoordeeld. Zo'n verbod zou het ‘volrijden’ van
gebruiksruimte met dierlijke mest - zoals nu o.a. in Nederland en Denemarken voorkomt - moeten uitbannen. Andere
effectieve maatregelen zijn: (a) verdere verlaging van gebruiksnormen, (b) verplichte teelt van vanggewassen op
grote schaal (niet alleen na mais), en met eisen aan inzaai-tijdstip om de teelt effectief te doen zijn. Deelnemers
waren het unaniem eens dat wettelijke verplichtingen weliswaar essentieel zijn, maar tegelijk ook onvoldoende.
Technische en economische haalbaarheid zijn eveneens noodzakelijk.



2. Technologische innovatie voor hogere nutriéntenbenutting (Score 35)

Een aantal kansrijke maatregelen in deze categorie werd beoordeeld. Als belangrijkste kwamen naar voren: (a)
gewasveredeling, met name van wintergranen waarbij gelet moet worden op grote opnamecapaciteit voor stikstof in
het najaar; (b) bewerking van mest tot produkten die goed aansluiten bij de gewasvraag; (c) technologie voor
geleide bemesting en precisiebemesting, om stikstof tijdens het seizoen te doseren naar gelang de gewasvraag.

3. Ontwikkelen van financiele mechanismen (Score 30)

Aanscherping van wetgeving zal voor bedrijven in gevoelige gebieden leiden tot inkomensderving. Vooral op een
deel van de zandgronden (o.a. in Nederland, Vlaanderen, Denemarken) en scheurende kleigronden (Verenigd
Koninkrijk) kan de gewenste milieukwaliteit mogelijk niet worden gehaald bij een rendabele bedrijfsvoering. Het
behalen van de gewenste milieukwaliteit vereist dan financiéle ondersteuning, indien men de landbouw (dan
weliswaar bij lager input-niveau en mogelijk meer extensief) in deze gebieden wenst te behouden. Mechanismen
hiertoe moeten in kaart gebracht worden. Voorbeelden bestaan in Vlaanderen en Duitsland.

Meer in het algemeen verdient het aanbeveling om financiéle instrumenten te gebruiken teneinde hogere
nutrientenbenutting te bereiken. Daaronder vallen verhandelbare N- en P-quota, verzekeringen, en het verbinden van
cross-compliance vergoedingen met eisen aan nutrientenbenutting.

4.  Betere onderbouwing van bemestingsadviezen (Score 25)

Het stikstofbemestingsadvies voor een aantal gewassen varieert sterk tussen diverse landen, ondanks vergelijkbare
opbrengstniveaus. Gezien de belangrijke plaats die het advies inneemt bij het vaststellen van gebruiksnormen, is een
internationale vergelijking van de wetenschappelijke onderbouwing gewenst. Voorts wordt verwacht dat
bemestingsadviezen beter toegesneden kunnen worden door rekening te houden met de opname van stikstof uit de
bodem zelf, en met het lokaal haalbare opbrengstniveau.

5. Kennisoverdracht (Score 28)

Aan kennisoverdracht werd een score toegekend die vergelijkbaar is met voorgaande punten 2-4.
Kennisverspreiding is onmisbaar om bovengenoemde maatregelen te effectueren, maar is ook slechts een
hulpmiddel. Ingrijpende maatregelen (zoals in sommige delen van Duitsland) vereisen ‘massieve ondersteuning’ door
kennisverspreiding; dat is effectief indien gecombineerd met voldoende (financiéle) compensatie.



Summary

This report presents the outcome of a workshop entitled How to reduce nutrient losses from agriculture?, held 19-
20 November 2009 in Utrecht, The Netherlands. The workshop was commissioned by the Dutch Ministry of
Agriculture, Nature and Food Quality (LNV), and the Dutch Ministry of Housing, Spatial Planning and the Environment
(VROM), via their respective advisory boards (CDM, TCB).

The goals of the meeting were:

o to assess which policy measures proved effective in neighbouring countries to mitigate nutrient losses from
agriculture (Reduction of nitrogen use, nitrate leaching, ammonia volatilization, accumulation of phosphate,
loss of soil organic matter, loss of soil structure).

o To compare ‘Codes of Good Agricultural Practice’and their contribution to efficient nutrient use in the various
countries. (Which measures are compulsory, which voluntary? Which mechanisms are used to induce ‘good
conduct’? What has proven to be successful?)

o Identify key factors for success. (What can governments do?)

The workshop was attended by experts from Denmark, Belgium (Flanders region only), Germany, the UK, and the
Netherlands. Invitees from France cancelled their participation.

The key conclusions are summarised below.

Codes of Good Agricultural Practice (GAP) play no significant role in the regulation of nutrient use and emissions in
Denmark, Flanders, Germany and the Netherlands, nor within NVZ areas in the UK. In all these areas, Action
Programmes are in force, which have incorporated virtually all voluntary GAP actions as obligations. A Code of GAP
applies, however, outside NVZ areas in the UK, and is well documented and actively promoted.

Of all policy measures currently in place, those relating to manure production per ha, and to the use of manures,
are viewed as having contributed most to the reduction of nutrient emissions from agriculture.

Policy options to achieve further reductions in nutrient use and emissions, are ranked as given below, based on
participants opinions as reflected in a postworkshop poll. (See also Table 1, p.14).

1. Further tightening of legislation (constraints and obligations). (Score 119)

Tighter legislation is viewed as crucial. Among 10 measures listed, foremost would be a ban on animal manure
applications after harvest of the main crop. This would stop the current practice of ‘cashing allotted quota’ by
accepting manures for profit in late season. Other high-ranking measures are (a) further reduction of N application
standards, and (b) extensive demands on compulsory catch crops (including required acreage, required
establishment dates). While participants agreed that strict legislation is required to ‘make things happen’, it is
recognized that, by itself, it will be insufficient. Technical and economical feasibility may frustrate compliance. See
also the complete list.

2. Technological innovation for increased nutrient use efficiency. (Score 35)

A number of search directions were listed in this category. The most important are: (a) Breeding, notably of cereal
crops, to focus on traits for increased N uptake capacity before winter. (b) Processing of manures to achieve
products tailored to crop demand; and (c) technologies for precise in-season dosage to match crop demand. See
also the complete list.

3. Developing financial mechanisms. (Score 30)
Tightening of legal constraints and obligations is expected to bear significant impact on farm income. In sensitive
areas - such as those with light soils over shallow aquifers, or drained cracking soils - farming within environmental



standards may not be viable without financial support. If farming is to be sustained there, support mechanisms
should be developed.

More generally, financial instruments could be invoked to enforce higher nutrient use efficiencies. Among these are
tradable input quota, insurance mechanisms, and linking cross-compliance mechanisms with high efficiency
requirements. See also the complete list.

4.  Better foundation to fertiliser recommendations. (Score 25)

Nitrogen fertilizer recommendations for several crops vary widely between member states. Given the important role
of formalized N-recommendations in justifying statutory N application standards, an international comparative audit
of the science behind recommendations would be highly relevant. Further improvement is expected from
recommendations that account for soil N supply (despite inadequacy of current soil tests), and for expected yield.

5. Knowledge transfer (Score 28)

Knowledge transfer was ranked similar to the above items 2-4. It is viewed as an indispensible but auxiliary tool, for
above measures to take effect. Invasive policies seem to require massive back-up by extension. This, in turn, is
likely to remain ineffective in absence of suitable economic incentives.



Introduction

This report presents the outcome of a workshop entitled How fo reduce nutrient losses from agriculture?, which
was held 19-20 November 2009 in Utrecht, The Netherlands. The workshop was commissioned by the Dutch
Ministry of Agriculture, Nature and Food Quality (LNV), and the Dutch Ministry of Housing, Spatial Planning and the
Environment (VROM), via their respective advisory boards (CDM, TCB).

Nutrient emissions from agricultural land must be reduced to meet targets of the Nitrates Directive and the Water
Framework Directive. Different EU member states follow different approaches in their Action Programs and related
policies, to make farmers use less nutrients, enhance nutrient efficiency, and so reduce nutrient emissions. The
principal aim of the meeting was to identify successful policy options for the reduction of nutrient use and
emissions, by evaluating the experiences gained in various EU member states. Delegates were invited from
neighbouring countries with production conditions similar to those in the Netherlands: Denmark, Flanders, France,
Germany and the United Kingdom.

Besides having the above broader aim, the workshop was also the follow-up on an earlier benchmark study
comparing legislation on nitrogen use, and fertilizer recommendation systems. That benchmark study was reported
by Van Dijk & Ten Berge (Eds.), 2009. (Agricultural Nitrogen Use in Selected EU countries. PPO Report 382.)
Contents from the benchmark report are not repeated here, but the study provided a logical starting point for the
workshop: contributors to the benchmark study were invited to convene in the workshop and discuss the broader
context of nutrient regulation.

All participants were asked (See App. 5) to prepare an overview of the main elements of Good Agricultural Practice
with respect to nutrient and soil management, as perceived in their respective countries. They were also asked to
reflect on mechanisms that work to get farmers involved effectively in the plight to improve environmental quality.
See App. 4 for short notes on the presentations given at the workshop. The printed version of this document comes
with App. 8, listing the full Power Point presentations.

A total of 18 delegates attended the workshop (3 from Denmark; 1 from Flanders; 3 from Germany; 2 from the
United Kingdom; and 9 from the Netherlands). Delegates were agronomical en environmental scientists from
research institutes and universities, and extension specialists. Delegates were invited based on their knowledge of
their national - or regional - legislation on nutrient use in agriculture, of its scientific basis and practical working, as
well as their ability to represent their country in this field. See App. 7 for the list of participants and their affiliation.






Workshop Outcome

Status of Good Agricultural Practice

The concept of Good Agricultural Practice, as a policy tool to promote sustainable agriculture, no longer plays a key
role in regulating nutrient management in the participant countries, except in the UK.

GAP was originally a set of rules outlining ‘good conduct’ in agricultural practice, but its role was gradually
marginalized as more and more recommended (voluntary) measures became compulsory. Thus, GAP as a set of
recommendations was replaced by legislation outlining in detail what is permitted and what is prohibited (see App. 2
for a summary of compulsory measures in Action Programs of different countries). This transition was most
apparent in Denmark, where it took place from the early 90's, resulting in today’s very detailed legislation.

This development was closely linked with the designation of NVZ's (‘nitrate vulnerable zones’). Within NVZ's,
compliance with virtually all GAP components is enforced via the Action Programs. The Netherlands, Denmark,
Flanders, assigned NVZ status to their entire territory; also in Germany, the Action Programme (DiiV) applies
throughout the entire country. Legislation in Denmark was motivated by problems with ecological quality of the
marine environment in inlets and coastal areas, rather than by groundwater quality.

In the UK, the Action Programme refers to the 42% of the total territory that is designated as NVZ (100% Northern
Ireland, 68% England, 14% Scotland, 4% Wales). In the remaining area, farmers are advised to fulfil GAP
requirements. GAP in the UK is well documented in a published handbook. The implementation of GAP is partly
documented in an annually updated ‘soil protection review’. The Fertiliser Manual (RB209) formalises nutrient
management recommendations (manures and fertilizers).

In Germany a concept of GAP was formulated at federal level; it aims mainly at sustaining soil productivity and
fertility. States within Germany have to implement the GAP policy, each according to local requirements. Nutrient
management in Germany is rather enforced by the Diinger Verordnung, and soil protection by the Federal Soil
Conservation Act, than by another separate Code of GAP. Full compliance with Diinger Verordnung is required to be
eligible for Cross Compliance (whole of Germany) or MEKA (Baden-Wiirttemberg).

Current policies: which measures were key to success?

All participants agreed that strict regulation on animal manures is the most important component of policies to
reduce nutrient emissions and improve environmental quality. This entails storage capacity, closed spreading
periods, non-spreading conditions, and low-emission application techniques. Setting high legal values for the N
fertilizer value (NFV) of manures, enforces high utilisation efficiency if used within a framework of maximum
permitted total N rates (manure + mineral fertilizers).

Danish participants argued that, of all regulation on animal manures, the introduction of limits on livestock units per
ha at farm level was the most effective measure. While this is consistent with limiting manure N application (as
required by the Nitrates Directive) it reaches further by limiting also manure production per ha. This would reduce
opportunities for unlawful disposal of excess manures, and might increase appreciation of manures. Other countries
do not have such limits at farm level, some do at national level.

Further, participants mentioned as important measures: the use of N- and P-application standards, and requirements
on minimum fraction of over-winter crop cover. Tight application standards are likely to result in increases of N
efficiency, and might so render additional separate rules redundant.






Options to further reduce emissions and improve
environmental quality.

Further tightening via legislation

The following measures were mentioned by the participants. (See also Green Growth plan of Denmark.)

Ban on manure application after harvest of the main crop, if the next crop is spring sown.
At the moment, farmers (The Netherlands, Flanders) fill up the permitted quota in late summer to receive cash with
manures accepted from livestock farmers. Most of the applied N is then lost.

Decreased manure rates / no manures
This measure is aimed at situations with high risks of nitrate leaching (e.g. sandy soils, crops prone to nitrate loss
like potato, silage maize). In Denmark, where leaching was already reduced substantially, little more contribution is
expected from a total ban on manures.

Ban on chemical phosphate fertilizer.

This measure enforces the use of manures if P fertilization is necessary (soils with low P content). In FL, the use of
mineral phosphate fertilizer is already limited to max 20 kg P,0s per ha and even prohibited under certain
conditions: (a) on P saturated soils; (b) on soils with limited P sorption capacity; (c) in ‘areas sensitive to water
quality’.

Catch crops.

Growing catch crops is compulsory in Denmark and — only after maize — in The Netherlands. In Denmark after catch
crops only spring crops are allowed. This may induce a shift from winter cereals to spring cereals, which may not
be desirable from an economical point of view. Effects should be evaluated on entire crop rotation.

Limited or zero ftillage in autumn
This measure aims at decreasing soil mineralization in autumn. In Denmark it is included in the Green Growth
program which is now under debate (see also App. 4).

Further tightening of general N and P application standards.
This jeopardizes yield potential, and so compliance will be hard to achieve without compensation in some form.

Financial mechanisms

Remove farmers’ financial risk associated with lower N inputs.

Farmers give extra N (often even beyond recommendation) to avoid risk. Besides technology options (see below)
one could introduce financial insurance systems. Farmers get compensated for (proven) yield loss. This requires
‘annual reference yield' values. The possible options with their pro’s and con’s must be further studied.

Compensation schemes

Straight financial compensation for the application of selected measures exists in most German states (e.g.
SchALVO and MEKA system in Baden-Wiirttemberg; NAU in Lower Saxony) and in Flanders (specific contracts,
voluntary, in sensitive areas). In both cases, drastic changes in farming operations are sometimes required.
Payments in Baden-Wiirttemberg range from €100 to €1200 per ha; payments in FL up to more than €500/ha.

SchALVO was launched and is executed by the government of Baden-Wiirttemberg, to ensure consistent constraints
and financial compensation in the state with 1250 independent water companies. SchALVO is a very detailed
regulation that addresses all agricultural pollutants (pesticides, microbial, nutrients), in all water protection areas;
which cover about a quarter of the agricultural area of Baden-Wiirttemberg. It stands apart from the general Action
Plan (Diinger Verordnung) that applies to the whole of Germany, and is fully additional to it. Rules depend on
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pollution status of the water protection area (in three classes: normal, problem, remediation), soil type, and distance
to water source. Details in regulation include dates for establishing catch crops dependent on cultivar; time windows
for tillage, depending on elevation; types of industrial fertilizers (including slow release forms); crop choice
(permanent grass without grazing in most sensitive domains),bans on animal manures. SchALVO is compulsory in
designated water production domains. Extensive sampling for soil Nmin in autumn is part of SchALVO; farmers are
entitled to payment only if they meet the standard for residual inorganic soil N. The payments are generated from
water sales (consumer pays).

The MEKA and NAU schemes in Germany are voluntary and are based on a modular point system (point per specific
measure). Farmers are paid for accumulated points. Key elements are extensification, and care for landscape.

Tradable quota for N and P.

In this approach, unused quota can be sold to other farmers or to the government. This may serve to prevent ‘illing
up’ of quota in absence of agronomical necessity (e.g., accepting manures by end of summer). Consequently, N
efficiency may increase if N use shifts to where its efficiency is highest. If government joins in this market, quota
could be bought up and so forever eliminated.

In its simplest form, tradable quota are input quota; more elaborated forms can work to maximize environmental
improvement: surplus quota, or emission quota. Surplus quota could well serve to speed up the reduction of
emissions from ‘hot spot’ areas.

A first step towards valuation of quota is to permit farmers to take residual quota to the next year. This, too, would
reduce the tendency to ill up’ the available quota with manures (that provide extra income) in late season. It gives
farmers the flexibility to apply more N if really necessary (e.g. wet conditions), while providing an incentive to save N
when possible. The disadvantage of uncontrolled quota accumulation can be countered by setting absolute or
relative limits to annual accumulation of unused quota, e.g. max 25% of annual quota can be transferred to next
year.

The invited paper by the Netherlands Envir. Assessment Agency (PBL) elaborated the issue of economic optimum N
rate, from private (farmer) or public perspective (accounting for quantified costs of pollution, diseases, ecosystem
degradation, etc.). Large differences exist between the two optima. If we want farmers to move towards the ‘public’
optimum via financial incentives, choice seems to be between internalization of public cost (e.g. tax on fertilizers) or
compensation for lost income (between private and public optimum).

Knowledge transfer

In the UK as well as Germany, farmers can make use of extension services, appointed (and in UK financially
supported for this task) by the government; these give group-based (in England) advice on how to implement the
NVZ and other policy measures on farm. (Advice otherwise is to be paid for by the farmer). The UK has accredited
FACTS advisors for this purpose. Their written advice can be used for granting a limited number of exemptions for
specific crops.

German participants emphasized the need for increased government support for knowledge transfer. Also in the
Netherlands, knowledge transfer is important, especially to demonstrate how farmers can work within legislation
given their specific farm characteristics. Special projects with experimental and pilot farms have been set up, to
identify bottlenecks and solutions. There still remains the issue of how to reach the broad farming community, after
pilot farms and study groups.

UK participants reported the success of computer applications (MANNER, PLANET) that generate farm specific
fertilizer recommendations. However, the main reason for farmers using them appeared to be calculation and
demonstration of compliance with the Action Program, and cross-compliance rules.

Certain control instruments (e.g. residual inorganic soil N in autumn (Nmin) as applied in Flanders and in water
protection areas of some states in Germany) also provide useful information with regard to farm nutrient
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management. Although the methodology generates much discussion, the direct feedback makes farmers more
conscious of the impact of their nutrient management. In Baden-Wiirttemberg, clear declining trends in soil mineral
N have been observed.

Structural adjustments in agriculture

Mixing livestock farming with arable farming.

Can be done within farms, as well as between farms within a region. Note: calculations on (sub)system efficiency
easily lead to artifacts, arising from the isolation of components. Comparative evaluations should always refer to a
given set of outputs (sum crop produce and animal produce). Mixing can be useful if it helps to close the feed-
manure cycle. Perhaps this is it's only true advantage: to reduce the attraction of fraud, by making cycling more
obvious (reduced transaction and transportation cost), thus reducing the need for feed imports and manure exports
(from farm; from region). In a well regulated system, with requirements for manure management and full
compliance, the advantage of mixed farming is not evident.

Extensification of agriculture

This was mentioned as an effective but drastic measure. The good environmental score of organic farming is often
mentioned in support of this option. However, extensification seems impossible without legal enforcement, or strong
financial incentives. Moreover, apart from a clear definition of the concept, consequences of extensification must be
assessed in terms of food production (crop type; output level), resource use efficiency (land, labor, inputs) and
emissions. How do the answers depend on the scale of averaging, and at what scale (size of regions) should we aim
for as ‘extensive’ agriculture. Such analyses must be executed for extensification per unit food output, and per unit
land area.

Increased nutrient utilization by proper soil management

The participants emphasized the importance of proper soil management (organic matter, soil structure) but no
examples of a direct relationship with nutrient efficiency were mentioned.

There is a need to assess the long term effects of N management strategies on dose response relationships and
overall N efficiency. Dose-response relationships and recommendations refer to current soil fertility levels. As soll
fertility decreases over time due to input reduction (e.g. decreased application standards), N input demand will
increase. It may be simple as that. For a complete analysis, however, we need to assess which soil fertility strategy
serves to achieve the highest overall N efficiency (e.g. maintaining low or high soil organic matter content and
associated N pools). Such comparative studies (of different strategies) should be done at equal target yields.

Technological innovation for increased nutrient efficiency

Matching N supply with crop N demand during the growing season

Crops are often fertilized above recommended levels, to avoid the risk of yield loss. Such risk can also be
decreased by improving fertilization techniques, to better match nutrient supply with crop demand during the
growing season. Important elements of such systems are rapid and simple diagnosis of crop N status (e.g.
reflection measurement by crop sensing) and/or soil N status; application techniques enabling rapid N uptake (e.g.
injection, application combined with irrigation). Estimation of soil N supply is given high priority by all countries (UK:
total soil N content is a useful indicator of soil N that will be mineralized for crop uptake). The above mentioned
techniques can be combined, with site specific application of possible benefit in fields that are strongly
heterogeneous.
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Placement of fertilizers

Efficiency can also be increased by placement of fertilizers near plant roots (e.g. row or plant application).

Processing animal manure

Processing of animal manures results in products that better match crop nutrient demand (e.g. separation of liquid
and solid fractions). This offers considerable potential and the marketing of such ‘natural’ standardized fertilizers
warrants further support.

Some countries (Flanders, the Netherlands) have solved part of the manure issues either by biological treatment or
by burning, the latter often involving some energy recovery. This is wasteful (e.g. organic matter) but reduces the
‘nutrient pressure’ on land and water. Emissions (nitrous oxide) may be problematic. Moreover, this ‘solution’
promotes the continued import of soil fertility from abroad into Western Europe, which by itself is unsustainable, too,
if nutrients are not recycled back to the source countries.

Breeding

In the longer term, improvements may also be expected from breeding.

e Animal breeds with higher feed conversion efficiency

o Increased nutrient crop uptake capacity and uptake efficiency by improved root exploration of the soil
(especially important for soils with low P status)

o Higher N uptake capacity of winter cereals in autumn, with effective mobilization of this N spring

o Wheat varieties providing sufficient baking quality at lower protein content

Fertiliser recommendations

In all Action Programmes and Codes of GAP, integrated nutrient planning at various levels (farm, field; strategic,
tactical, operational) is the starting point for good management. Therefore, fertilizer recommendations still need
attention, even though in many countries they are now capped by N and P application standards (maxium allowed
amounts to be applied).

Differences between countries

Depending on the crop, considerable gaps are observed between recommendations in different countries (e.g.
potato), even though climates and soils seem quite similar. What is the science behind these differences? To what
extent are cultural aspects involved? It was proposed that we compare — based on shared datasets submitted to the
various countries — both the way recommendations are constructed, and the resulting numerical outcomes.

Technology development

Technology development (crop sensing; precision localized application) will also affect recommendation systems.
Instead of assessing crop N demand in advance, future recommendations might be based on decision support
systems, using frequent (site specific) soil and/or plant status data during the growing season. New placement
techniques (e.g. row application) may also affect recommendations by reduced N or P input requirement.

Soil N supply

There's a general need for appropriate indicators of soil N supply. Current recommendation systems now use
corrections based on manuring and cropping history (e.g. N-index in Flanders, the Netherlands, Denmark). Tests to
assess soil N supply in advance are unreliable (NL uses total N content in grassland, to correct N recommendation).
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In Baden-Wiirttemberg (Germany), reference cases for certain situations (combination of soil, rotation, etc) are used.
For these reference cases recommendations are published. This is only done for arable crops as N dynamics in
vegetable crop systems are too complex to account for.

Corrections for yield level

Most recommendation systems do account for expected yield level of cereals and other combinable crops.
However, doubt exists whether relationships between yield level and optimal N rate warrant such corrections.
Studies have shown varying results. In UK for cereals there is conflicting scientific evidence that optimal N rates
depend on yield level. They recommend farmers to check wheat grain protein contents after harvest. If this is too
low or too high, the N rate should be adjusted for the next crop.

Crop quality

The target protein value of the harvested product should be accounted for when assessing optimal N rates
(Denmark; UK for cereals). For example too low protein contents in forage products will increase the need for
compensation — in animal feeds - with N-rich concentrates.

Ranking of policy options

Shortly after the meeting, a draft of the executive summary included in this report was submitted to the workshop
participants, inviting their corrections and additional remarks. Along with it went the summary list of policy options
[for achieving further reductions of nutrient emissions] given in Table 1, with the request for each participant to
allocate a total of 20 points to those policy measures perceived as ‘most effective’. Responses were received from
Denmark, UK, Germany and Belgium. From Denmark, UK and Germany, forms representing ‘shared views' (by two
respondents per country) were received. Double weight was then attributed to such scores (indicated as 2* in
Table 1).

Responses from the Dutch delegates represent Wageningen UR (1 participant); Netherlands Environmental
Assessment Agency (PBL, 1); Scientific Committee of the Manure Act (CDM, 1); and the Extension Service, DLV-
Plant (1). Authors’ opinions were not tabulated, so as to mitigate overrepresentation of Dutch opinions. Collected
responses are tabulated in Table 1.

Wrap up

All participants expressed their view that the meeting was very effective in bringing together ideas and opinions on
how we should proceed to mitigate nutrient losses from agriculture. While pollution pressure obviously differs
between countries and regions, there was general agreement on the key role of restrictive legislation. For this to
take effect, the farming community must be supported by suitable technology development and knowledge transfer.
Many expressed their doubt, however, that substantial further reductions can be achieved without suitable financial
compensation for lost income.
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Table 1. Options to further reduce nutrient emissions from agriculfure: scores by participants.

Option Score

Further tightening via legislation 5°

. No animal manures after harvest (if next comes Spring crop or winter cereals?) 2*6+6+2+2*1

. No animal manures at all on sandy soils (on specific crops) 2*1

. Increase N fertilizer value (NFV) of manures 2°2+1+1+2%2

. Further reduction of N application standards (manure + mineral fertilizer) 4+5+2%2

. Restrictions on use of industrial P fertilizers 21

. Compulsory catch crops (overwinter green cover®), with establishment dates 2%442+142*242

. No soil tillage in autumn 1

. Limits on livestock number per ha at farm level?

. Reduction of maximum P applications 1

. ‘the Danish system’ (added by one respondent as total package?) 2*20

° mandatory low emission application of manures 4+2*1
Subtotal 119

Financial mechanisms / incentives 5°

. Tradable N quota 2+5+2*1

° Financial compensations for yield loss or for certain farm measures, e.g. catch crops® 2°1+2+2%2+2

. Insurance systems

. Internalizing public costs of fertilizer use (tax) 2

. Link cross-compliance mechanism with requirements on N use efficiency 4
Subtotal 30

Knowledge transfer 5°

° Farm networks (international farm network?) 1+2+2*1

° Web applications (e.g. for fertilizer planning/nutrient management) 2*2+2%1

° More extension work!® 2*1+3

. Stimulating measures via specific agri-environmental projects 2*1+2*1+3

Subtotal 28
Structure of agriculture
. Mixed farming

. Extensification (but at expense of food security’) 2*1
Subtotal 2

Soil management

o improve soil management for better overall N use efficiency 2+2
Subtotal 4

Technology innovation for increased nutrient use efficiency 5°

. Precision application technology

. better timing and dosage based on crop/soil indicators 2+2+1

. fertilizer placement technology (row; per plant) 1+242

. Processing manures into specific products that better match crop demand 2*1+2+2+1

. Crop breeding® for nutrient efficiency (mainly for increased winter N uptake) 2°2+4+142

. Animal breeding® for nutrient efficiency traits 1

. urease / nitrification inhibitors 2*1
Subtotal 35

Improve fertilizer recommendations 2"

. improve recommendations based on inter-country benchmarking 2*1+4+245

. develop and use suitable indicator for soil N supply 242*1+2

. differentiate recommendations for yield level 2*1+2

Subtotal 25

1 Expansion to include winter cereals was added by one respondent

2 This Issue was listed by one respondent as a prerequisite for any other measure to take effect; respondent then allocated
points to other issues.

3. The Danish regulation is broadly characterized by extensive use of statutory constraints and presciptions; the score allocated
to this package — it was by non-Danish respondents - was therefore listed under Further tightening of legisiation’.

4 International dimension added by one respondent

5 Sub-tems not specified by respondent

¢ Added as condiition by one pair of respondents

7 Remark by one pair of respondents

& Jong term effect only

9 respondent highlights that combining enforcement with financial compensation increases acceptance as shown in SchALVO

10 Respondent highlights that massive extension work — o escape™ was effective in SchALVO
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TCB 539(2009) Den Haag, 3 augustus 2009

Betreft: opdrachtverlening workshop ‘how to reduce nutrient losses from agriculture’

Geachte heer ten Berge,

Op mijn verzoek heeft u op 28 juli 2009 offerte! uitgebracht voor de organisatie en uitvoering van
een internationale workshop over het reduceren van nutriéntenverliezen uit de landbouw. Hierbij
geef ik u opdracht voor deze werkzaamheden conform uw offerte,

Zoals u in uw offerte reeds aangeeft, vindt definitieve vaststelling van de vorm en inhoud van de
workshop plaats in overleg met een begeleidingscommissie van de TCB (TCB-BC). Deze TCB-BC
bestaat uit de heer Neeteson, lid van de TCB, de heer Qenema, tot 1 juni 2009 lid van de TCB en
vanuit die hoedanigheid nog betrokken bij deze activiteil, en mevrouw Boekhold,
plaatsvervangend algemeen secretaris van de TCB. Ik stel voor dat u in overleg met mevrouw
Boekhold de bijeenkomsten van de TCB-BC organiseert,

De opdracht wordt afgerekend op basis van werkelijk gemaakte uren tot een bedrag van maximaal
15.515,- euro exclusief BTW. De TCB hanteert het volgende betalingsschema:

50 procent bij aanvang van het project;

50 procent bij oplevering van een concept van het samenvattend verslag,

De eindafrekening wordt door u verstuurd na oplevering van een door de TCB goedgekeurd
eindproduct.

Inmiddels is bekend dat de workshop wordt gehouden op 19 en 20 november 2009. In uw offerte
vermeldt u dat het project uiterlijk 11 december 2009 wordt afgesloten. U wordt uitgenodigd om
een concept van uw samenvattend verslag van de workshop aan de TCB te overhandigen en
mondeling toe te lichten op de TCB-vergadering van woensdag 2 december 2009.

1 Uy kenmerk 09PRI08Y7/Hbe/0SPRID140/E], onderwerp Offerte.



Technische commissie bodembescherming

In uw offerte gaat u niet in op de vorm waarin het samenvattend verslag wordt aangeleverd, Het
projectplan dat door mij bij het offerteverzoek was gevoegd, vermeldt dat u het verslag
elektronisch aan de TCB aanlevert, als pdf-file. Dit maakt onderdeel uit van de onderhavige
opdracht.

Op deze opdracht zijn de Algemene onderzoeksvoorwaarden van VROM uit 2001 van toepassing.
Deze voorwaarden zijn u reeds toegezonden met het offerteverzoek.

Wij verzoeken u bij facturering en overige correspondentie over dit onderzoek het TCB
projectnummer, P46, als kenmerk op te nemen. Rekeningen dienen te worden gericht aan:
Technische commissie bodembescherming
Mevrouw I Sewnarain
Postbus 30947
2500 GX Den Haag
onder vermelding van het betreffende zaaknummer. In verband met vakanties kan ik u pas begin
volgende week informeren over het zaaknummer, Vervolgens kunt u uw rekeningen indienen.

Mevrouw Boekhold zal dit project begeleiden. Voor eventuele vragen kunt u contact met haar
opnemen (telefoon 070-3393035, e-mail boekhold@tcbodem.nl),

Indien u nog vragen of opmerkingen heeft naar aanleiding van deze opdracht verzoek ik u om mij
daarover binnen een week na dagtekening te berichten.

Met vriendelijke groet,
de algemegn secretaris van de
issie bodembescherming,

Dr, J. van Wensem






Appendix Il.
Compulsory measures in Action Programs

Table A.1 gives the compulsory measures in the Actions Programs of the countries. Farm measures aiming to
increase nutrient efficiency are distinguished from other policy measures limiting the use of nutrients.

All Action Programs contain fertilizer planning, closed periods for application of manure and mineral fertilizers, rules
for low emission application of manure (injection, direct incorporation) and unfertilized zones along surface water.

Growing catch crops is only compulsory in NL (after maize) and Denmark (minimal 10-14% of farm area excluding
grass, potatoes and beets).

In the Action Programs, farm measures are always accompanied with limits on N use (application standards in
Denmark, Flanders, UK and the Netherlands, maximum allowed N surpluses in Germany). Denmark is also regulating
farm manure production via a maximum limit on livestock rate per ha.

Table A. 1. Compulsory measures in Action Programs for NVZ. (DK for Denmark, FL for Flanders, GE for
Germany, UK for United Kingdom, NL for the Netherlands).

Measure DK FL GE UK NL

Farm measures

Fertilizer planning

° Keeping records + + + + +

e  Soil analysis + + +
(if derog.)

Fertilization

o Closed periods manure/mineral fertilizers + + + + +

o Low emission application methods + + + + +

° No manure application on frozen, snow + + + + +

o Covered and waterlogged land

Post-harvest measures

e  Catch crops + +

o No tillage in autumn +

Unfertilized zones along surface water +2 + + + +

Other policy measures
Max limit for livestock rate +

Maximum limits on N and P use
° Manure + + + + +
e  Total N (manure + fertilizers)

Maximum N and P surpluses +

Maximum soil mineral N autumn + (+)!

1 In some states of GE (e.g. Baden Wiirttemberg)
2 From 2012 onwards
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Appendix lll.

1.

Workshop notes from discussions on Good
Agricultural Practice, policy measures and
fertilizer recommendations

GAP and policy measures

The participating countries were asked for the most promising policy measures to decrease nutrient losses.

United Kingdom

No application of manure in periods with no or low N uptake by crops (closed periods, increased storage
capacity)

Maximum N rates per crop (application standards)

Maximising green cover

Longer term: breeding for nutrient use efficiency. E.g. milling quality wheat (cvar. with higher natural protein
content), winter wheat with large autumn N uptake capacity (N to be mobilized in spring); crops with rooting
systems adapted to lower soil P status; animal breeds with higher feed conversion

Denmark

Decreased animal manure rates. Livestock rates (manure production) should be related to land area.

Better timing of manures (closed periods and increased storage capacity)

If this is not sufficient: use N application standards

There are two alternatives: (a) giving an environmental target (Nmin, N surplus,...) or (b) giving constraints on
inputs. One practical problem is that legislation should include only items that can be checked (enforced).
Denmark started with GAP; compliance however is hard to verify. Therefore now system with ‘over 200
application standards and 50 types of stables’ defined in legislation.

Germany

Precision fertilization by improved application techniques (timing, placement). This is particularly important for
manures; so in areas with high animal density and high N and P surpluses.

Growing cover crops; this is more urgent than before, now that there is an increase in maize area (for the
purpose of biofuels) and fewer winter crops.

Reduced soil management, or no tillage in autumn

Flanders

Restricted application time for manure (closed periods)

Application of low-emission techniques for manure

Use fertilizer recommendations

Limit or ban the use of manures after the harvest of cereals (farmers now tend to ill their N/P gap’, receiving
cash with accepted manures).

Stimulate farmers for improved nutrient management or introduce fines if they do not

Netherlands

Low-emission application of manure has proven to be a successful measure to increase N efficiency on farms.
Increased levels for N fertilizer value manure combined with tightened crop application standards will enforce
farmers to take measures to increase nutrient efficiency.

Give farmers the opportunity to take unused nitrogen N quota to the next year. This N can be used in
situations where more N is needed than the allowed N quota (e.g. wet conditions). This will increase
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acceptance, reduce dumping (filling up quota), and increase efficiency. Accumulation of N quota over years
must then be restricted, e.g. 25% of annual quotum.

o Tradable N quota allowing farmers to sell or buy N quota when necessary. Quota can also be sold to
government (true removal from market).

A summary of the discussion following the above inventory is given below.

Catch crops
Danish participants state that compulsory use of catch crops will give a shift from winter to spring cereals. The
effects on environment and farm economy should be studied.

Tightened application standards

o Tightened application standards lead low protein content of forage crops resulting in compensations with
protein rich concentrates (Denmark).

o In reducing N inputs via imposed N application standards, how should the pain be partitioned over
actors/sectors. Should reductions be imposed via a flat percentage (for all crops). Or should economic loss
be taken into the calculation.

Manure processing
This can be a solution to match crop nutrient demand better with nutrient supply with manure products.

Mixed farms

o What can be the role of mixed farming in reducing nutrient losses? The advantages are not always clear.
Nutrient losses in one compartment can be very low (e.g. intensive livestock production without land) while in
other compartments (crop production) losses are higher. To keep the advantages of specialization on
individual farms mixing on a regional scale can be an option.

e  Be aware of artificial efficiency gains (artifacts from calculus).

Extensification

The often proposed track of ‘extensification’ as a solution to emission problems is still poorly documented. The
good environmental score of organic farming is often mentioned in support of this option. We need to assess —
apart from a clear definition of the concept - what are the consequences in terms of production (crop type; output
level), resource use efficiency (land, inputs), emissions. How do the answers depend on the scale of averaging, and
at what scale (size of regions) should we aim for an ‘extensive’ agriculture. Such analyses must be executed for
extensification per unit food output, and per unit land area.

End of pjpe solutions

Most agricultural measures included in Action Programs apply to reasonably accepted farm measures like closed
periods for manure and fertilizers, cover crops, etc. In none of the action programs end-of-pipe solutions in the
water system like constructed wetlands are included. In Denmark natural wetlands contribute to decreased nutrient
contents in surface water, no constructed wetlands are used.

Packages for integrated nutrient management

We should strive to overall packages aiming at integrated nutrient management, that is, with a view on N as well as
P, but addressing various emission routes and concerns simultaneously: nitrate leaching, greenhouse gases,
ammonia loss, and phosphate loading (UK, Denmark). Further, approaches to mitigation of climate change and
meeting ammonia emission ceilings are now seen too much as isolated problems. We need to know which of the
pollutants determine the strictest constraints (NO5; NHs; N,O). This should enable policy makers to take balanced
measures.

Balance systems
o Balance systems with maximum allowed surpluses seem to be more reasonable than limiting fertilization
levels. However, in the Netherlands a balance system (MINAS) was used till 2006 but it was refused by the EC.
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For acceptation all inputs and outputs have to be taken into account and calculated in a correct way (e.g. no
default value for crop N offtake of 165 kg N/ha for all arable crops as was the case in the Dutch system).
Furthermore, the system must agree with the main elements of the Nitrates Directive.

o Denmark sees potential problems with balance approach (soil fertility; N-fixation by legumes).

o Use N accounting (surplus) as basis for rewards, in addition to input limitation.

Nmin autumn

Inorganic soil N in autumn (Nmin), as an indicator for access N, keeps farmers sensitive and aware of their N
practices (Germany). However, the large annual variations call for a way to normalize the results; in Baden
Wirttemberg this is addressed by reference fields.

Bonus/fines/payments

o Farmers can be stimulated to increase nutrient efficiency by rewarding them for their efforts. Possible
mechanisms for farmer compensation should be investigated. In some parts of Germany and Flanders,
farmers are rewarded for low residual soil N in autumn. Payments vary from €300 to €500 per ha. Partly,
costs could be recovered from trespassing farmers, but this seems no long term solution — what if all comply?

o In situations when N fertilization must be decreased below optimal levels farmers could be compensated for
the yield loss by payments or by an insurance. The problem with that kind of systems is that it is difficult to
determine which part of the yield reduction is due to decreased application standards and which part to other
factors like unfavorable growing conditions. Moreover, it's not the incentive of a farmer to get paid for yield
loss. He wants to earn his money with a well developed crop.

° Another option can be tradable quota; these might be input quota, surplus quota, or leaching quota (latter
suggestion from Denmark, given wide ranging nitrate reduction capacities in various parts of the country).

o In line with the presentation by PBL, we should assess not only economically optimal N rates from the farmers
viewpoint, but also from public viewpoint, that is, taking into account the public cost of N use (emissions).
Such costs are now external. The two can differ widely, as demonstrated in the PBL paper. Differences must
be assessed.

Water Framework Directive (WFD)

For every watershed action plans have to be developed in order to meet the WFD goals. As the WFD has ecological
targets this gives more flexibility to fill the program. Current plans in NL do focus on management of the water
system rather than on agricultural measures. Country representatives wonder why the Netherlands treats WFD and
Nitrates Directive separately.

In Germany, for example, joint ministeries propose measures, farmers choose and get compensation.

Relationship groundwater-surface water

o More insight is needed in groundwater-surface water (fresh/marine) relationships for N as well as P
(Denmark,Germany, Flanders).

e  With regard to this more attention should be paid to coastal issues (UK, Denmark, Germany), in relation to
Water Framework Directive.

o In Denmark, there is little concern about meeting the 50 mg/1 target for groundwater. All emphasis is on
coastal water quality. There is a need for detailed, georeferenced inventories of nitrate reduction capacity in
the subsoil and groundwater systems — the entire system between the root zone where leaching losses start,
and the receiving marine systems. This is needed for a differentiated approach, imposing strict limits on N use
where needed, but also allowing for relaxation of constraints in zones with higher reduction capacity. In other
words, the translation of coastal water quality back into maps of permissible N surplus on the soil surface
balance.

Phosphorus
More attention should be given to phosphate accumulation and losses (Flanders).
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FEffects of changes in land use

Germany remarks that we should pay attention to effects of land use change — as induced by increased demand for
biofuels — on emissions from agriculture. This involves changes in crop species and cropping intensity, but also
conversion of marginal/wasteland (poor; waterlogged) into production land. This also may affect organic matter
dynamics and storage, both by changed practices and - possibly - by increased carbon offtake.

Knowledge transter

In GE it is no longer clear who is responsible for knowledge transfer; as a result, there is a general lack of funding
for knowledge transfer on sustainable practices. There are large contrasts between the various states within
Germany. There is a general need for more intensive communication with farmers.

Reduce uncertainty farmers

One of the main issues is the uncertainty for farmers. There's need to focus on technology development to reduce
uncertainty (with regard to actual N input requirement). Better indicators for crop N status, soil N supply, and
decision rules coupling this information into recommendations can help restrain farmers from applying N
unnecessarily.

Monitoring farmer strategies

Farmer strategies should be monitored on a number of sample farms representing a cross section of the farming
business (UK). Such annual survey should address the types of fertilizer products used, the timing, splitting etc.
From the resulting data, distributions should be compiled, and these can be used for benchmarking by a much
larger number of farmers, showing how they fit into the distribution.

Long term effects on overall N efficiency
There is a need to assess the long term effects of N rate on yield curves and overall N efficiency. This aspect
remains unaddressed, so far, though a 30-yr study in Denmark was mentioned.

Standards for calculating N surpluses

For comparing N surpluses between countries and regions a standardized method is needed. Participants point at
the OECD methodology, and the methods followed by the Task Force on Reactive Nitrogen (TFRN), all of which
provide standards (a// the same 2.

Countries deal differently with ammonia losses in calculating N surplus. In Germany, N surplus is inclusive of losses
from stables and stored manures (gross N soil balance). The use of ‘ab store balance’ in Denmark is after
subtraction of losses from stable and storage from the gross N soil balance). In the net soil N balance (for some
purposes in the Netherlands) ammonia losses from field application of manure have been subtracted, too.

2. N fertiliser Recommendations

o Generally, there's a need for an indicator for estimating soil N supply. Now this is often done indirectly by fixed
values based on soil, manure history and crop rotation (e.g. N-index in Flanders, UK, Denmark). Reliable soil
tests to measure soil N supply are however scarce. In Denmark, apart from N-total content, there’s not much
confidence in chemical soil tests to asses soil N supply. In Germany (Baden-Wiirttemberg) reference cases are
used differing in soil type, previous crops, etc. For these reference cases recommendations are published.
This is only done for arable crops as N dynamics in vegetable crop systems are too complex to account for.

° More study of N mineralization patterns (over time) and the dynamics of the mineral N pool in the solil. It is also
important to assess hotspots for N mineralization (Flanders).

o Most recommendation systems do account for yield level of the crop. However, in UK for cereals there is no
clear scientific evidence that optimal N rates depend on yield level. They recommend farmers to check protein
contents afterwards. In case they are too low N rates should be adjusted.

o What is the science behind recommendations? Wide gaps are observed between recommendations in different
countries, even though climates and soils seem similar. What causes these? To what extent are cultural
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aspects involved? It was proposed that we compare — based on shared datasets submitted to the various
countries — both the way recommendations are constructed, and the resulting numerical outcomes.
Recommendations should be regularly be updated due to improved cultivars.

Should we assess recommendations at rotation level?

Is there a correction for translating results of field trials to practical field situations (in the latter case yield
levels are often lower than in field trials)? In the Netherlands this is not the case, recommendations are directly
based on results of field trials.

The protein value of the harvested product should be included in assessing optimal N rates (Denmark). For
example too low protein contents in forage products will increase the need for compensation via N-rich
concentrates.

The situation of assessing/updating recommendations differs between countries. In Germany every state has
its own recommendations what makes it difficult to compare methodologies. In the UK updating is restricted
mainly to cereals and oil seed rape. Funding is coming from the industry. In Flanders work on
recommendations is focused on vegetables. In Denmark recommendations are updated yearly, the sector is
paying for it. In the Netherlands there are specific committees for assessing recommendations paid by the
sector. However, the willingness to pay for it differs between sectors.
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Appendix IV.
Key points abstracted from papers
presented at the workshop

Denmark

Presented by Leif Knudsen

The whole agricultural territory is subject to the Action Programme and so effectively treated as NVZ. All GAP
measures are implemented in the Action Program via compulsory prescriptions. First restrictions were imposed in
1985 (maximum animal number per ha) followed by N quota in 1992 (at the moment 15% below recommendations),
increasing demands for catch crops and increased utilization of manures (NFV) in 2003. Now in 2009, debates
about further constraints and demands, called ‘Green Growth'.

Main compulsory elements of current legislation:

o Limit on animal number per ha (most important of all restrictions)
e  Closed periods for application of manure
o Low emission techniques for manure application (from 2011 direct injection on grass and bare soil; trailing
hoses permitted in cereals).
e  Prescribed storage capacity (9 months)
o N application standards (quota)
° Depending on soil and crop (corrected for N delivery from catch crops and previous —crops)
o Account for NFV in manures
o Demands on catch crops
o Fertilizer plans and accounts
o Submission of N quota calculation before April 215
o Account of previous year to be submitted before April 1
o No journal of fertilizing activities required
e Al submission (Quota; account) electronic
o Fertilizer companies register electronically to whom they sell

For derogation farms there are specific requirements: soil sampling every 3 yrs; grassland destruction only allowed
in a short period in the spring, no application of animal manures before grassland destruction.
N-excretion is calculated by detailed standards (depending on animal and stable type; feeding strategy) but the
use of farm-specific excretion values is possible (to be proven by farmer).
The loss of farm income due to legislation is estimated at 19 M€ for the whole country.
No manure is exported from Denmark.
Between 1990 and 2009 leaching losses from the root zone reduced from 107 to 63 kg N/ha. This was mainly
attributed to increased utilization of manures. Further fertilization measures are not expected to have marked
effects on leaching. For example if no manure should be used anymore, leaching will be reduced by only 10%. What
remains is ‘effect of cultivation’.
‘Green Growth’ aims to reduce total leaching to the marine environment by another 33%. This implies a
reduction in leaching (average) from 60 down to 40 kg N/ha. No discussion on groundwater; marine system is
the target.
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Elements of the ‘Green Growth’ plan considered:

o More catch crops (+190.000 ha) via increased demands (fraction of area in catch crops; sowing and
destruction dates)

° No tillage in autumn before spring crops

o Specific regulation in vulnerable areas

o No grassland destruction in autumn

o Tradable N quota.

o More wetlands

Flanders

Presented by Georges Hofman

GAP is described in five booklets on specific items / crops. However, most GAP measures are implemented in the
Manure Decree 2006 (implemented from 1.1.2007) and are compulsory as the whole agricultural territory is
designated as NVZ.

Main compulsory elements of current legislation:
o Application limits for N and P
. Limits for total N (5 different crop groups, distinction between N from manure, mineral fertilizers and
other organic fertilizers, total N instead of effective N)
e  Limits for phosphate range from 80-100 kg P,0s/ha depending on crop group
e Maximum limit of 20 kg P,0s/ha for mineral fertilizers
e  Closed periods for manure application
e  Manure storage capacity: min 3 months (farmyard manure), up to 9 months (slurry, no grazing)
o Manures application is only allowed with low emission techniques (bare land: injection or incorporation within 2
hours)

Flanders is the first region with derogation on a field level. Important criteria were a long growing season, high
precipitation and high N uptake capacity. In 2008 derogation is granted on 12% of potential farms (15% of potential
land area).

Animal excretion is assessed by fixed values or by a nutrient balance system (remark: values differ much between
countries!)
Manure processing is still important to control manure application. The excess of manure is burnt.

Control is done by measurement of residual soil mineral N in the autumn (‘nitrate stick’):
e Maximum allowed level 90 kg N/ha (0-90 cm)

o Fines have to be paid above a certain limit but are only applicable in risk areas

o About 5% of area is sampled.

There's still much discussion about the system due to methodology and used threshold levels. In certain vulnerable
areas agreements are made with farmers in order to decrease N losses. These agreements contain measures
additional to the Manure Decree (decreased N application levels, more intensive Nmin sampling) and farmers are
financially compensated (maximum compensations €685 and €450 for grassland and other crops respectively.

Trends in water quality:

o For nitrate in surface water a clear decreasing trend was observed (% above 50 mg/1 at least once: 59 in
2000, 27 in 2009). For ground water no clear trend was observed.

o For soil mineral N in autumn there was some decrease in the period 2004-2008 (median decreased form
about 80 to 60 kg N/ha).

In Flanders two systems for N recommendations are used: N-balance, and N-index (correction factors for various
conditions). In the balance method, ‘latent residual Nmin’ is included. Farmers go 10-20% beyond recommendations.
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Germany

Presented by Kerstin Panten & Frauke Godlinski

The national (federal) legislation includes the Fertilizer Ordinance (Diinger Verordnung; for nutrients) and the Federal
Soil Conservation Act. The Fertilizer Ordinance acts as Action Program that applies for the whole German territory.

Main elements in fertilizer Ordinance
o Fertilizer planning
o Closed periods for manure and mineral fertilizers
o Immediate incorporation of manure on bare soils
e Application of N and P is not allowed within 3 m distance from surface waters
o A nutrient balance needs to be demonstrated on demand (by federal state.)
e  The three year average needs to be below the threshold level, decreasing each year.

Evaluation of the Action Program

Every four year a Nitrates report is made evaluating the implementation and impact of the action programme.
Although there’s a strong variation, all states report improvements in farm management with regard to the
prevention of water pollution. This is not only due to the Fertiliser Ordinance, but also to changing general agri-policy
framework resulting from the reform of the Common Agricultural Policy including support for water-related agri-
environmental measures.

Compliance with Fertiliser Ordinance is monitored. Most violations are related to the use of organic manures.

Soil Conservation Act

o The Soil Conservation Act gives the rules of GAP's with refer to the sustainable protection of soil fertility and
the productivity of the soils as natural resource.

e Main principles are (a) soil tillage according to soil type and weather, (b) maintain or improve soil structure, (c)
avoid soil compaction, (d) avoid soil erosion, (e) keep structures like hedges if necessary to protect soils, (f)
maintain or improve biological soil activity and (g) maintain the site-related soil organic matter content by
supply of organic substances.

Regional programs

There are regional programs, addressing specific measures. One of these projects is NAU (Lower Saxony, 2000-

2008):

o Examples of measures to be applied are direct drilling, environmental friendly slurry application, flowering
strips, assessing catch crops and undersown crops, extensive management of grassland, organic farming and
fallow periods. Measures to be eligible for financial support differ between years

o Farmers are financially supported to enhance compliance.

. ~ 79 million € funding; 231,354 ha (9% of agricultural land, 2005).

o Only 27% of the areas with risk of nitrate leaching were covered.

Nutrient surpluses

The German sustainability strategy includes 21 indicators; only one relates to nutrient losses from agriculture: N
surplus. The national N surplus map gives N surpluses per state. N surplus on a national level decreased from about
125 kg N/ha in 1991 to about 80 kg N/ha in 2007. In the same period P surplus decreased from 10 to O kg P/ha.

The gross soil balance is considered to be most appropriate when comparing nutrient balances between countries.
Remarks:

o  The used coefficients to calculate balances (e.g. N,P contents of products) differ widely between countries.

o Regional balances (within Germany) difficult to asses as many data are missing on smaller scale level.

o Are there better indicators?
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Germany - Baden-Wiirttemberg - SchALVO
Presented by Karin Rather

In Baden-Wiirttemberg (BW) legislation additional to the national Action Program (DiiV) has been developed and
implemented:

e  Schalvo: Water protection areas in BW (=26% of total BW area, including non-agricultural area), compulsory
o MEKA: agri-environmental scheme, whole territory BW, voluntary.

Schalvo (Schutzgebied und Ausgleichsverordnung)

Schalvo was introduced in 1988 and aims at protecting the groundwater against contamination with microbes,

pesticides and nitrate. Main elements:

o  Three types of areas are distinguished depending on nitrate content of the groundwater (normal, problem en
remediation areas).

° Restrictions are beyond GAP, measures depend on nitrate status and crop species

o Farmers are financially compensated, the payments depend on restrictions

Basic rules

In all areas (normal, problem, remediation) there is the same set of basic rules (do’s and don’ts), which are graded
(I, I, ) according to distance from springs.

| Only grassland, no grazing

I Ban on application of liquid manure
Limited application of solid manure
Limited use of pasture land
No pen

Il Compliance with codes of good agricultural practice
(Diingeverordnung)
Avoid entry of nitrate
No ploughing up of permanent grassland
No application of fungicides terbuthylazin or tolylfluanid

Addlitional measures

Problem areas (IHIl)

o Rules for use of mineral N fertilizers

o Rules for application of animal manure

o Periods for growing and ploughing catch/cover crops
o Soil treatment

o Irrigation

o Adjust crop rotation

Remediation areas (IHIl):
o Remediation plan specific for the area

e If necessary contracts e.g. crop rotation: cultivation of lambs lettuce outside of the S-area

All measures are differentiated to soil types (A or B : differing in leaching risks).
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Constraints include different closed periods, times and amounts of application per manure type, amounts of N
fertilizer depending on fertilizer type (e.g. slow release), compulsory in-season Nmin sampling before split
applications (remediation areas), periods between split applications, post-harvest measures.

Post harvest measures are prescribed in great detail, e.g., for catch crops (CC) last sowing date (depending on
cvar), seeding technique, seeding density, growth rate, N uptake capacity. Ploughing and CC destruction time
window depends on altitude and soil type (A/B), and differ between problem and remediation areas.

Record keeping/documentation of all fertilizing actions is compulsory in problem and remediation areas.

With refer to Schalvo implementation there are special advisors for water protection areas, at rural district offices.
They give advice, organize soil sampling, and assess supplement payments to farmers compensating for extra work
and constraints.

In the autumn Nmin sampling is done on problem and remediation areas. Threshold levels depend on soil type and
sampling depth.

The farmers are compensated for the imposed restrictions if threshold levels for Nmin in autumn are not exceeded.
They can choose for a flat rate compensation of €165/ha or a special site-related compensation (payments ranging
from €100 to €1200). In the latter case they have to provide proof.

Nitrate concentration in groundwater in1994-2008:
o In water protection areas (Schalvo&MEKA) : 27.6 — 23.2 mg/I
o Outside water protection areas (MEKA): 28.6 — 23.7 mg/I

Costs in 2004: €29 M€ (payments: 22 M€ + monitoring/consultancy costs 7 M€). Funding is coming from
consumers (€0.05 contribution per m® water).

MEKA (Marktentlastungs- und Kulturlandschattsausgleich)

MEKA was introduced in 1992 and aims at care and conservation of agricultural landscape and environmental
friendly and extensive land use. It is supported by EU. Participating is voluntary and possible for Syr periods. It
consists of a modular system with points for certain actions (manure application techniques, cover crops, zero
tillage, use of pesticides, fertilizers, etc.). Payments to farmers depend on number of points.

Funding in 2004: 75 M€

United Kingdom, legislation

Presented by Peter Dampney

Various UK countries have different fractions designated as NVZ (England: 68%; Wales: 4%; Scotland: 14%,
Northern Ireland: 100%). The UK average is 43%. Designated is all land (whole catchment upstream) draining into
polluted water. Monitoring covers 7000 surface water sites and nearly 3000 groundwater sites (monthly nitrate
measurement).

Main rules:

o The livestock manure N farm limit

o Storage of organic manure

o Planning nitrogen use

o Maximum crop N requirement limits (Nmax, effective N)
° Field application of organic manures

e  Field application of manufactured nitrogen fertiliser

o Records (risk maps)
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The livestock manure N farm limit

Standard 170 kg N/ha.

Excretion based on standard values (based on age, weight, milk yield). For pig and poultry farms excretion

may also be based on specific farm feeding and manure storage or analysis of manure, and manure

production (only farms with 100% solid manures).

Land area is excluding woodland, hard surfaces, surface water, etc.

Derogation UK is approved in 2009 and in force in 2010 (Northern Ireland since 2007):

e 250 kg N (only grazing animals, pigs/poultry max 170 kg N/ha).

. 250 limit valid for annual application for a calendar year and for each separate field (no dumping).
Manure deposited during grazing is excluded.

e  Derogation applies to farms with at least 80% grass.

° Planning of P fertilization (in addition to N ) is compulsory.

. Derogation area excludes 10m and 50 m buffers along surface water

Manure storage

Storage capacity: 6 months pig/poultry (1 oct-1 april); 5 months all other slurry (1 oct-1 march)
Temporary solid manure heaps on fields are allowed if:

° they are marked on the farm risk map

. they are not within prescribed distances from sensitive elements (springs, surface water).

° not located on land likely to become waterlogged or flooded

e the duration of storage is no longer than 12 months and not returns to the same site for 2 years

Planning nitrogen use

The crop N requirement must be assessed by taking into account soil N supply and effective N from manures.
Farmers have to keep records to show compliance with planning requirements.

Crop N requirement limits (Nmax)

There are max limits for N rate for major crops (cereals, winter oil seed rap, sugar beet, potato, forage maize,
grass; 94% of area). For other crops there are no Nmax values.

Nmax is expressed as effective N, using fixed NFV values for manure (values are rather low compared to
Denmark and Netherlands).

Nmax in cereals and oilseed rape refers to standard yields. Supplements for higher yields are allowed (2 yrs
written evidence is required).

° 20 kg N/ha extra per ton extra yield (cereals)

. 30 kg N/ha per half ton extra yield (oilseed rape),

For cereals supplements are also allowed for milling quality (+ 40 kg N/ha) and on shallow soils (except over
sand stone, + 20 kg N/ha)

On grass 40 kg/ha extra is allowed if cut at least 3 times per season.

Field application of organic manures

Closed periods for manures with high available N (>30% of total N)

. Grassland shallow/sandy: 1 Sep-31 Dec (4 mo), other soils: 15 Oct-15 Jan. (3 mo)

e  Arable: shallow/sandy: 1 Aug — 31 Dec (5 mo); other soils: 1 Oct-15 Jan (3.5 mo)

Closed periods for mineral fertilizers

e  QGrassland 15 Sept - 15 Jan

. Arable 1 Sept- 15 Jan

. Exemptions for specific crops are possible (under conditions). They have to be accompanied with a
written advice of a FACTS advisor.
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Records

Farms must have risk map giving the locations of sensitive elements (like wells, surface water, sloping land) and
indicating the areas where application of manure and fertilizers is not allowed or allowed under certain conditions.

United Kingdom, Good Agricultural Practice

Presented by Brian Chambers

GAP applies to all agricultural land, this is about 50% of national area. Agricultural land consists of 70% grassland,
17% cereals and 13% other crops.

Current situation with refer to nutrient emissions:

e  The nitrate problem varies largely between England, Scotland and Wales (highest leaching in England). The
highest nitrate concentrations in surface waters are found in East England (low rainfall, arable cropping).
Nitrate concentrations in groundwater (most aquifers are deep) are relatively low (compared to NL) and are
stable or decreasing.

o P loading of surface water mostly occurs in densely populated areas. The contribution from agriculture is
largely decreased by closed periods for manures.

e  The contribution of agriculture to total ammonia and nitrous oxide emissions is 85 and 73% respectively.

o Pipe drainage in cracked clay soils makes it difficult to prevent leaching in large areas. Sandy areas are fairly
limited.

The government aims at integrated policy development: best balance for reduction of emissions of nitrate,
ammonia, phosphorus and nitrous oxide.

Different actions to stimulate farmers:

o Agri-environmental schemes

o Promoting Decision Support Systems (e.g. PLANET)

o Practical courses for farmers on integrated nutrient management

o FACTS advisors: Fertilizer Advisors Certification and Training scheme (certified advisors on nutrient
management)

UK has a formal Code of GAP containing measures for:
o Soil fertility and plant nutrient management

o Management plans (soil, manures, nutrients)

o Farm buildings and structures

o Field work

o Wastes

. Water supplies

GAP is voluntary in non-NVZ but includes compulsory measures for NVZ.

Soil management is based on Good Agricultural and Environmental Condition (GAEC) aiming at maintaining soil
organic matter, reducing the chances of erosion and reduction of soil structure damage (for more information see
booklet ‘Cross compliance guidance for soil management’).

Different booklets and digital tools are available to support farmers:

o Booklets outlining manure application techniques (trailing hose, trailing shoe; injection) on arable as well as
grassland.

o Fertilizer Recommendations booklet (RB209, Nutrient management Advice’ DEFRA)

o MANNER. Software for manure management
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o PLANET. Software for farm nutrient planning on (includes RB209 and MANNER). PLANET is mostly used by
advisors and less by farmers. Main drivers for use are check on compliance with NVZ-regulations, nutrient
management planning and farm profitability.

In the UK a large resistance exists against spring application of manures on clay soils. Trailing hoses are allowed
and give less compaction problems than injection. Broadcasting slurry is allowed, but incorporation must be done
within 24 hrs.

The large pig and poultry units have to account for IPPC (Integrated pollution prevention and control Directive). IPPC
requires adoption of best available techniques with refer to storage, handling and application of manures.

Since 1985 mineral fertilizer use has decreased with 27% (N) and 43% (P). Average use at the moment: 105 kg N
and 10 kg P/ha (all cultivated land including grass).

Main challenges for future are increased manure efficiency (spring application and improved application techniques)
and integrated policy development.

Netherlands
Presented by Frank Wijnands

Main elements of Action Program for NVZ (100% of agricultural territory):

. Crop and soil dependent application standard (effective N, fixed NFC values for manure)
o Closed periods for manure and mineral fertilizers

o Low emission techniques for manure application

o Catch crops after maize

In NL no formal code of GAP exists. Mandatory measures are included in the Action Program.

However, guidelines for integrated nutrient management (INM) have been developed aiming at maintaining soil
fertility, supporting optimal crop production and minimizing impact on environment.

Main elements of INM strategy: strategic (P and K planning, rotation; green manures, crop residue management),
tactical (N planning over fields and crops, amount, form, application technique), operational (finetuning N, field and
year-specific; N splitting and timing based on crop and soil status).

The process of knowledge development and dissemination consists of basic and applied research (including farm
system research) on experimental farms and, consequently, testing and improving on commercial pilot farms.

Farm system research approach:

o In 80-90s comparing conventional with integrated and organic farming characterized by multiple potentially
conflicting objectives.

o A substantial reduction of nutrient surpluses on experimental farms was observed. On sandy soils emissions
were still too high — > from 2003 onwards focus on sandy soils: project Nutrients Waterproof. Search
directions: low organic inputs, removal of crop residues, integral use of Decision Support Systems,
constructed wetlands.

Commercial Pilot farm networks approach:

o Building up a network by involving all stakeholders in process

o Using new relevant knowledge / techniques and combining this with innovative power of farmers and
stakeholders

o Testing new techniques

o Disseminating knew knowledge in stake holder network
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Room for further improvement of nutrient management

Keys for improvement are adjusting N supply to crop demand and reducing N availability outside the growing
season.

Managing options are optimizing crop rotation and organic matter management (green manures, crop
residues and type of organic manures including manure processing products) and application of DDS systems
(operational planning).

Promising developments are DSS technology improvement, precision farming (GPS, row application) and new
manure products.

Success factors for implementation

For a successful application of new methods in practice the farmer must be acquainted with it and be able (in
economical and technical terms) to implement it on his farm. He also must have the will and be allowed to do
so (social behaviour).

This can be realized by road testing and improving new technology on commercial farms in a farm network. It
is important to involve all relevant stakeholders in this network.

Major incentives for farmers to change are economically (increased farm income), ethical and legal (rules and
legislations).
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Appendix V.
Preparations for workshop ‘How to reduce
nutrient losses from agriculture’.
Instruction for speakers

The international workshop will bring together a small group of agricultural and environmental scientists from
Belgium, Germany, France, Denmark, United Kingdom and the Netherlands. This group prepared, in 2008, a joint
benchmark report comparing legislation and recommendations on the use of nitrogen in agriculture, in the
respective countries. This workshop aims to take us a step further.

Goals of the workshop

In an earlier mailing we informed you about the specific goals of this workshop. These remain central to our
meeting:

Part |. Policy instruments promoting Good Agricultural Practice: broad perspective

° To assess what policy measures proved effective in the respective countries, for reducing N and P use, nitrate
leaching, gaseous losses, phosphate accumulation, and to enhance proper soil management

e  To compare Codes of Good Agricultural Practice (GAP) and their contribution to enhancing nutrient use
efficiency and soil quality, thus minimizing accumulation in soils and losses to the environment while
maintaining productivity. What elements are compulsory / voluntary? What mechanisms exist to enforce or
stimulate? Are these successful?

o To identify key success factors in nutrient reduction policies. What can governments do? How to engage the
farming community? Role of bonuses and penalties? Demonstration-pilots; administrative structure; knowledge
infrastructure; other?

Part Il. Nitrogen legislation, Nitrogen recommendation systems, joint initiatives

o To identify contrasts (between countries) in N-fertilizer recommendations and N application standards for
major crops — including statutory fertilizer value of manures - and to discuss their scientific justification

e  To prepare collaboration between scientists from EU member states, in the fields of defining GAP, N
recommendations and N legislation, in order to support future national Action Programs responding to the
Nitrates Directive.

o To identify issues for joint scientific publication, and discuss form of publication.

If you think we ought to address other points, kindly let us know by email, latest by November 9.

For Part | of the workshop, may we request you to prepare a 25-minutes oral presentation. Please give a
concise overview of the main components of Good Agricultural Practice, with reference to management of soils and
nutrients for enhanced nutrient use efficiency and - if possible- also for enhanced general soil quality. The first is to
minimize nutrient accumulation and emissions, the latter to enable soils to adequately accomplish functions other
than agricultural production (e.g. water storage, regulation of greenhouse gases, carbon storage).

We ask you to reflect on mechanisms that work, or don't work, to induce desired behavior by farmers and achieve
desired environmental quality.
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Issues you may wish to address

To assist you in preparing your presentation, we suggest below a list of issues you may wish to address. By no
means is the list meant to be exhaustive, so don't feel limited.

Nor do we expect you to address all these points. Instead, please focus on those issues relevant to your country’s
case.

Codes of Good Agricultural Practice

The Nitrates Directive (ND) prescribes that EU member states have to define Codes Of Good Agricultural Practice
(GAP) for the whole territory and that member states have to designate Nitrate Vulnerable Zones (NVZ) and develop
Actions Programs with respect to NVZs in order to realize the ND objectives.

o How is Good Agricultural Practice defined in your country ?

o Is there a Code of GAP? What is its status? To whom is it addressed?

° What are its main elements ? If desired you may use the checklist below.

° Does GAP contain specific additional requirements for farms with a derogation?

° Do you consider GAP — as a whole - as an effective instrument to reduce nutrient emissions and sustain
soil quality?

o Which elements of GAP are compulsory, and which are voluntary?

o Which elements of GAP are successful (adopted) and which are less so?

. Which elements of GAP are effective (in reducing nutrient emissions) and which are less so?

° Does GAP prescribe particular practices to sustain/enhance soil quality ?

° What are the principal causes for success or failure of adoption of GAP?

° What mechanisms are used to stimulate or enforce (elements of) GAP?

° What mechanisms are used — if any — to prevent pollution swapping?

o Please provide references to written GAP codes, if available for your country

Other measures

What policy measures have proven to be effective in your country for:

o reducing the use of N and P on farms

o reducing leaching losses (if measures other than input limitation)

o reducing soil P accumulation

e  reducing ammonia losses

o stimulating proper soil management with regard to enhanced nutrient use efficiency and general soil quality

How effective have policy measures been to reduce nitrogen and phosphorus use, and nitrate leaching?

o If possible, please provide trends in N and P use (or N, P surpluses); and in groundwater nitrate or surface
water N concentrations;

o How large (if any) is the gap between current water quality and Nitrates Directive goals?

What are the key success factors for effective policy measures?

o What is the role of bonus and penalties?

e  What is the role of knowledge transfer to farmers (demonstration pilots, courses, etc)?

e  What is the role of the administrative structures (national and regional government, farmer organizations; other
??

o Which other factors were crucial to the successful implementation of policy measures on the farm ?



Checklist elements of GAP - use only insofar as relevant to your case !

Assessing crop nitrogen and phosphorus demand: compulsory,/voluntary?

o Fertilizer planning (fertilizer recommendations)
e  Assessing soil nutrient status (soil sampling)

Manure application

o Closed periods

o Do they depend on soil, crop and manure type?

(e.g., animal manures, animal type, liquid versus solid, plant composts, other factors)

o Prescribed application methods (techniques to reduce ammonia volatilization)

° Do they depend on soil and crop type, manures type?
o Fertiliser equivalency of manures: how is it accounted for?
o If late summer or autumn application is allowed, are there rules for combination with a green manure crop?
o Is spring application common use? If not, which factors are impeding it?
o Restrictions with refer to application on snow covered and frozen land
o Is assessing nutrient content of manures common in practice?
° Are specific weather conditions taken into account (e.g. manure application in relation to rain showers)?

Mineral fertilizers

o Closed periods
o Do they depend on soil, crop and fertilizer type, other factors?
o Split-application of nitrogen (fixed rates system or crop-/soilindicator-based splits)
° Is splitting N rates common use in practice?
o Which factors impede its implementation in practice?
o Placement of N and P fertilizers (row application)
o Is this common use in practice?
o Which factors impede implementation in practice?
° Restrictions on application on snow covered /frozen land?
o Restrictions in crops (for example vegetables) with late-autumn or winter nutrient demands?

Post-harvest measures

o Growing catch/cover crops
° How is current use in practice?
o Which factors impede implementation in practice?
e s winter cover compulsory?
o After which crops / in which cases are catch crops compulsory?

-3

e Are there any obligations to assure effective functioning of cover crops? (early establishment; destruction

period; how to account for N from cover crops in new season fertilizer planning?
° Crop residue management
o Are there closed periods for ploughing grassiand swards?
If so, do they depend on soil type?
o Which crops are allowed (restrictions) after ploughing grassiand swards?

Crop rotation

e Alternation of shallow and deep rooting crops
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Specific measures along surface water

o Unfertilized zones: are they compulsory, how wide?
o Unfertilized buffer strips: are they compulsory, how wide?
o Constructed wetlands, are they applied on farms?

Soil management

e  Are farmers worried about maintenance of soil organic matter? In which conditions/cases?

° Measures that improve soil quality and, subsequently, growing conditions and nutrient utilization for crops

° Measures to conserve or improve the multiple functions that soils have (water storage; regulation of
greenhouse gases / carbon storage; other ‘ecosystem services’)

Hydrology

o Does GAP contain measures for drainage (e.g. controlled deep pipe drainage) and ground water table level?
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Appendix VI.
Workshop Programme

Hotel and Venue:

Hotel rooms and venue are at the same address:

Grand Hotel Karel V, Geertebolwerk 1, 3511 XA Utrecht, the Netherlands
T:+31.30.2337555; F: +31.30.2337500; W: www.karelv.nl; e : info@karelv.nl

Programme
Wednesday 18 November (evening): arrivals in Grand Hotel Karel V.

Thursaay 19 November — Chair: Jacques Neeteson (Agrosystems Research, Plant Research International,
Wageningen-UR)
Part I. Policy instruments promoting Good Agricultural Practice: broad perspective
09.00 - 09.15 Welcome, introduction, goals workshop Jacques Neeteson
09.15-10.00 Keynote: Benefits and costs of nitrogen fertilizer for farmers and society
Hans van Grinsven, Neth. Env.
Assessment Agency (PBL)
10.00-10.35 Policy instruments and GAP in Denmark Leif Knudsen
10.35-10.55 Coffee / tea
10.55-11.30 Policy instruments and GAP in Flanders Georges Hofman

11.30-12.05 Policy instruments and GAP in the Netherlands Frank Wiinands

12.05-13.15 lunch

13.15-13.50 Policy instruments and GAP in Germany Kerstin Panten /
/ Frauke Godlinski

13.50-14.25 The SchALVO experience (Baden-Wiirttemberg, GE) Karin Rather

14.25-15.00 Policy instruments and GAP in the United Kingdom Brian Chambers

15.00 - 15.30 Coffee / tea

15.30-17.00 Discussion to identify and characterize policies that
proved effective to reduce nutrient inputs and emissions.

17.00-18.30 Relax, walk old town Utrecht
18.30-20.30 Dinner at Hotel Karel V
20.30 Resume programme
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Part Il. Nitrogen legislation, Nitrogen recommendation systems, joint initiatives

20.30-21.00

21.00-22.30

22.30 +++

Legislation on N use in the UK
(was not covered in benchmark report)

Nitrogen legislation. Discuss issues from Benchmark Report
(based on prior inventory of points raised by participants).

Introduced by

Relax over drinks

Friday 20 November - Chair: Jacques Neeteson

06.30-8.15

Part Il continued

8.30-10.30

10.30-11.00

Breakfast

Nitrogen recommendation systems. Discuss issues from
Benchmark Report (based on prior inventory of points raised
by participants). Introduced by

Coffee / tea

On further collaboration:

11.00-11.25

11.25-11.55

11.55-12.30

12.30-14.00

14.00

The OLAT platform in Heidelberg
Identify issues and approach for joint scientific paper

Discuss further forms of collaboration: COST, other.

Lunch and farewell.

End of meeting.

Peter Dampney

Hein ten Berge

Wim van Dk

Karin Rather
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List of Workshop Participants
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Denmark

Leif Knudsen
Susi Engholm
Finn Pilgaard Vinther

Flanders

Georges Hofman

Germany

Kerstin Panten
Frauke Godlinski
Karin Rather

United Kingdom

Brian Chambers
Peter Dampney

The Netherlands

Hans van Grinsven
Frank Wijnands
Harm Brinks

Jaap Schroder
Oene Oenema
Sandra Boekhold
Jacques Neeteson
Hein ten Berge
Wim van Dijk

Ben Rutgers

Danish Advisory Service, Aarhus
Danish Advisory Service, Aarhus
Aarhus University

Ghent University

Julius Kihn-Institute, Braunschweig
Julius Kuhn-nstitute, Braunschweig
State Horticultural College and Research Institute, Heidelberg

Agricultural Development and Advisory Service, Mansfield
Agricultural Development and Advisory Service, Cambridge

Netherlands Environmental Assessment Agency (PBL)

Applied Plant Sciences, Wageningen UR

DLV-Plant, Wageningen

Plant Research International, Wageningen UR

Commissie Deskundigen Meststoffenwet (CDM); and Wageningen UR
Technische Commissie Bodem (TCB, secretary)

Technische Commissie Bodem (TCB); and Wageningen UR

Plant Research International, Wageningen UR

Applied Plant Sciences, Wageningen UR

Plant Research International, Wageningen UR
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Appendix VIIl. Presentations

Presentation by Jacques Neeteson
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Presentation by Hans van Grinsven
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environmental problems
. EUZ?MHMWM = 50% Environmental cost

—_————

u.n-—ur..u.——u..-u,-.—lp-.f

e e e

Remaining problem areas in

Nitrogen in EU agricultural p

* Economic cost of 30% cut on N-application
standards for Dutch arable agriculture is very
moderate (4 million eurafyr)

= There is no clear effect of total M-input in Dutch
dairy (180-310 kg/ma) on the net profit per L of milk

= Sugar beet M-rate = N-recom > ECMNR

= 2008: 145> 116 > 100 kg/ha (data sugar indusiry)

* MN-recom for potato in NL-DK-FL-GE-FR inconsistent

= range N-recom: 120-250kg'ha; N-yields: 40-46 ton‘ha

. rs to be r improvement!

u.n-—ur..u.——u..-u,-.—lp-.f

e e e

What is the optimum N-rate hﬁm

= Compromise between food security, quality & pnce,
farm income, environmant

* Assessment requires information
= Yield response lo N-rate
* Prices of crops and fertilizer
* Response of emission o N-rate
= Societal cost of environmental impacts (externaliies)
* Transaction and handling costs

— i b b

Bt iy A e Ay

e e e
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Environmental emissions m

Emission factors: _
case Whest Gevmary (% nalative io ofal N-pul
100N M farssiue (CAlG 0% mana
L] M gyt G B ngha
T | D300 g (500 g
o g
Mgt water | 00 bathe 29 A0 s 2% W
i g L I e ™
M- [ ™ [T
sy bean w ™ i
s ot aeos [

Based o EF 5 m MITERRA-Eurape, vemmod sl s, 2009 JEC

i T W e mrnn A s B

Assessment cost & benefits M

* Wheat, OSR, milk

* Variety of yield response data EU

* Uncertainties: prices, EF and damage costs
* EONR vs SONR

* Food security issues ignored

= T it meetes M me 1w ETT

Vill- 3

Damage unit N-costs for m

b e e wm - -
| i e -

Husnom hagmn a i 3 _’L P B
ot | 5 | & 4 '] v | a
g_ 3 14

- Method: WTF for ife year, “clean”; water + doss resporss funcions
- Consiersl ureartamies s conceptusl diferences

- Dasenaus on mpacts of nitrale and amenonia on human heatn

- Lisrge mgonal diprences: tncior 20-100. jasensees-esposes;

= T it meetes M me 1w ETT
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Overview results Winter m

* Differ, EONR-SONR = 60 ky/ha

[ -§ |+ Uncertainy yield curve for EONR £
3 "= 30kgha
S « Uncerainty EF and UG for SONR
- +15 kgha
= ECMNR similar to lower limit of M-

T LT
S gl st

recommendations = e s=n il e T T
Faberi o vuiy Bgrhual
= Similar results for OSR :_JL.;_'_.'."‘..:'..-_-.T..":T:‘..':
o Neremoval whest similar o OSR? ; “Seacietal” optimam M
“Bocsetal” aptimam Nenpu gt
96 (£8-144) kgha 86 {20-160) kgha
—mmmeeaee e —mmmeeaes
Eumphumhndanddﬂfr'm Grass and milk yield mmm
Whalny Farvme miih graviong i Domegs " £
=) - |
" i ——k X :f': b
L - i s - l:...;., o ———
i' i | e et » g
1 e 1 s
I* ‘_’.:._'_._.l-':"!_'-i S 1] - - - - - - - M. - - - - -
3¥ e e eyt
T T *  Grss yaphs increase up io very high Nerates
e e et b g * Lip o modenate levels of milk yield (10 torvha). grass. (N-fertiler) and
concertrates are exchangeabie fead stulls and MN-tesoumss.
Baaes o Swmteen of 15 ey ian ol ol 200N Macwe o &l 3008
Bt ad o XN gd At o
S h e el gt i oAk W e 18 BT R el gt T g ested W W 18 EET
Example: Dairy UK and umm Overview preliminary mumm
— (o concentrates)
HL- Senin, 1000 [T TR S—
]
—— .
i > :-“h“"“qt:r'
|
-IF--I-'--'-- I F"ih_-.:--‘_'---
| ===

= SONR for LK very kew, dus 1o iow N-efficency
= EONR very high dueto continung M-response st gh N-rates

= e TR = b st A A 1n T



Overview preliminary results d‘m

Cptimaan Bi-rafey Dairy .
Unsertairty PRLLC & BF
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Bgrep T et e e 1n T

= |n NW ELl arable agriculture therea is still scope to
increase N-efficiency without loss of farm income
+ Discouraging M-uge beyond N-recommendation
= Harmonizing and updating N-recommendation
* Anficipating on increasing price ratios

General conclusions

* SOMNR could be a target for future agricultural EU
M-policies to benefit society as a whole, but:
+ Farmers need to be financially compensated
+ Loss of agricultural production needs to be compensated

Bgreyp T b et e e 1n T

* Use of field trials to determine EONR and to
underpin M-recommendation is too arbitrary
* LT effect of changed N-rates on yield intercept
= Lenght of trials not fit for LT N-recommendation

Discussion points

= Environmental cost data are still too uncertain to
allow integrated cost-beneafit assessment of N
= Health and ecosystiem impacis of nitrale and ammeonia
« M-costs less tangible / communicatable than N-benefits

=1 T it meetes M me 1w ETT
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Preliminary quantitative mncum

* Arable;  N-rates > N-recom > EONR
« Dairy;  EONR > N-recom = SONR
= Arable; SONR-ECNR =60 kgha

« Dairy:  SONR-EONR = 200 kgha

= Effect expected increase price ratio (coming =5 yr):
* Whest -5 kpiha, O5R -10 kgha, Mil 40 kpha

= Dominant environmental cost items

= Wheat case 100% Nfort vevsus case S0 manune
= NOD [B4%) - N2O (4%) NH2 (12%]) NOx (2%)

= NO3 (40%) - M20 (2%) NH32 (S8%) NCw (1%)

Some options for improved Hm

= |ntegrated N-approach
* Socletal cost of agricultural N2O far less than of ammenia
and Ni-araw) -leaching
« Strict N-cedlings, more Nexibie implementation
= Focus on M-sfficiency
 Criterion for cross compliance
* Reward farmers who are “above-average N-afficient”
» Deal with risk aversion
= Subsidized assurance agains! yield loss for fore-runners
= A EU-wide ban on surface spreading manure

Bgreyp T b et e e 1n T

Thank you
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Presentation by Jacques Neeteson

Main auecticne for thic maating
Main questions for this meeting
{ =]

s Which mechamsms are effective to reduce mulrent

we strivie to uniformity

e & collaboration, If desired?
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Presentation by Leif Knudsen

Policy instruments and GAP in
Denmark

GOOD AGRICULTURAL PRACTICE
Chief advizer Laif Knudsen

Danish Advisory Service Lk
LEGISLATION
E,'.“:_“.__.._ e;-:-“
[ Year Action plan | Mais instrisments
[ (9 et s Demands for catch crops
[1987 | winter ervironmenial | Otiigetesd fertdes piars « Catch crops can be undersown grass in cereals,
| EVEABCEON A mmﬂ capaciy of Ghimy, mustard ar raddish established before or after
[1992 | Sustainabie agrcufure | Nea quots for nirgen harvest (latest 20" of August)
Mirsrraim utiiabon of N in manms + Catch crops must be followed by a spring sown
| ] | Festriczion for shurry applicston i Suum crop
| e Wlur envinon-mntal Reduced h-guotss to 10 pomant under
| prebection plan 1 cptimal ratvs. Dermands o cadch crops « Catch crops must not be ploughed in or treated
| | | Estabisting “wetiands’ with glyphosat before the 20% of october
12003 \Waler grvironmantal Extended demands for colch onops + Demands:
| eectecton plan |8  Extended demancs for Ltizaton of manue
| 7008 “Groen Growit’ Extenced comands for cutch oops + 10 parcent of tarmiand (except grass, beets, potatoss) on
| SHQMI’I; regulntion of vunaubie s plant production farms
livage 1 itum befom sprng sown oiops = 14 percont farmitand {excopl grass, beots, potatloes) on
m:mq;lﬁlﬂl}ﬂmhﬁdmhmbﬁh plant production farms

Eutrofication in inlets

Nitrogen regulation in DK now:

« Maximum livestock units per ha

= Restriction in application time for animal manure

« Demands for storages capacity for manure

= Demands for catch crops

* Maximum quolas of nitrogen on farm level including
= Calculation of quots from crops, solliype.,..

Depletion of oxygen has always v:ur :

Depletion of oxygen is more common with high N and F _' Melmuactiod Seetion of ogen: iy Sl fsnu/s
eontant + Ohbligated fertilizer plans and fertilizer accounts
Depletion of oxygen was more common In the 80'ties and E'

90'ties than before. e R

Derogation rules for the nitrate directive
Maximum livestock units per ha

2,3 Lu per ha for cattie allowed if:

Animal Eypw o Mo pariu

Luhes
[Dairy oo Fromtewy Frme | 17 [ o= 139 L Voo wich e 1 TF | + 70 pet. of areal in autumn with grass or beets
.l-‘v' = saragitermg G |28 pieiaded Dl 3307 g = 1 il « No animal manure to ﬂl‘m in the pa{iad fra 31th
"'Ef;."'——-]—-'.f-. —l:m‘f.::ﬂ.' f’u?m“' b= august to the 1™ of march, if tha grass is ploughed
= B L — down the same year

+ Only plowughing of grass from 1% march to 1% of juna

+ Spil analyses for N and P for-each 3 year (1 sample
per 5'ha)

1 livestock unit (Lu) = 100 kg N ab store for “best system”™

e"""'m"""""'-"‘ e"""'m"""""'-"‘ NB! Not complate
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Restriction in application times
| e T Demands for storage capacity
\Type  Restrictions {Tachnique |
|Liquid | Noapplication from harvestto | From 2011 dinect = .
| manure | th of F 4 iAo in general 8 month for liquid manure
harvest to 1% of Oclober to soiis and grass. To * Mormal practice with new stables one year for
winter ollseed rape and grass | wintercereals with [iquid manure
:':;:Edﬂm " fannhiosts + Demand for natural cover on the tanks or if not
(eond | o t — practice a tent or concrete cover
| manure | from harvest to 11" of november | bare solls within &
g;ﬂm g’“m
ll:ﬁ:mum Nitrogen qoutas on farm Setting the N-quotes per crop
« The N-guota is calculated from crop, soil type.. * Thequota is based on the optimal M rate for the
+ The farmer must take account for a certain App L anac M e
percentage af the nitrogen in animal manure * The optimal rate is decided each year of a board
+ The nitregen in-animal manure s calculated from fram research and the advisary service
standard norms + The ministry of Agriculture reduced the optimal
4 rate io a quota which are a-political decizsion (10
Fram ﬂ: xm is subtracted the nitragen effect of t below the optimal rate in 1958)
* The quota is comectad of the yearly N-prognosis.
g;ﬂm g’“m
An example
i [ o[ e o o Nitrogen in manure - calculation
| had b ] yRar
| | ha Hltect | + Standards for nitrogen in animal manure is given
T8 [wweseneren T ) yearly for different animal type and types on
e |8 'fh‘!:hﬂiﬂ |72 I_H L 15 205 stables
0 [0 [wesineare 35 [ [ | ws]  wws|
CIR0 'mu.n.::’n;:ar 14 a8 | + The background |s data for feeding and
m = T e coefficients for ammonia emission in stable and
| = Eect of catch caop {24 kg M pei ha A | slorage

+ [fthe farmer can prove a better utilization of

- m - 21 nitrogan in stable (e.g. low pratain dist) it is
st aita w mara bk Tl sl 5 i il

of pgelyrery VA0 M | X THpcl L] M 5dY

Mo

Minimum utilization of nitrogen in
Fertilizer plan and fertilizer account
manure (pct. of total nitrogen) P
| Types of mamury | Mtinimum | « Before thie 21% of April the farmer must have
~ e ealculated his quota. Can be done electronical
f%'ﬂ“’f:- . together with EU-application
[ Aeamal manure (3] = W ] | « Mo cbligated demands to kesp a journal of
= m—— fertilizing
- - « Before 1% of apeil the following year the farmer
"""'E'“'"f"'".’“"'! ] :.E,: - must do and report a fertilizer account for the
previous year 1o the minestry
g’mm g’mm
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Water perkalation =
v v -1
T = £ i
Leaching, kg Nha i o ‘ullrl’f 'i:—ﬁ“#-’r :: : : :
I = i i
Goncentration :f‘ g0 DR i e £ s =
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e Bt B A

New action plan: “Green Growth"

« Task to reduce nitrogen leaching with 1/3. It

means from an average B0 o 40 kg nitrogen per
ha.

= Instruments
= 140,000 mone catch crops
* N scd tillage in sutumn bafore spring sawn crops
* Mo ploughing of grass in autumn
* More wellands
* Tradable Nitrogen quotas

Mt



Vill- 10

Presentation by Georges Hofman

-m“@

P LTI B e e TILr AP

NUTRIENT LEGISLATION IN
FLANDERS (BELGIUM)

Balomez J.', De Bolle 5.7, Sloulel 5.2, De Neve 5.7
& Hotman G2

! Minmiry Flemmsh Commungy, Depaftmesnt Environmert,

héalise Bl Eneagy
! Facully Bumcience Enginesning Ghert Liniveraity

iemeta 2000

T )

P LTI B e e TILr AP

Policy instruments

GAP

5 booklets. crop protection — nutrients in grassland
and grean fodder- vegetables and frudls — arable
erops — nature

All i Dutch

No further comments

w2000

P LTI B e e TILr AP

Manure Decree 2006

Implementation Mirat nﬁmmmamﬂmum
e WAL F ramvevn D

mwﬂmm

Imfshemeniadion from 1 Jonuany 2007

Ergiteh varson avadables on websile prepaned by Kanh

Most snporiant atcies conoprmeng nigrient mzhagement will be

Expcubery decsions pubisned aftierwands [only ihe genesl
approach in thi Decres)

w2000

-m“@
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Derogation

Based on:
« high N-uptake
+ long growing season
+ high precipiation

Flanders. first region with deregation on parcal basis

w2000

-m“@
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Policy instruments

Manure Decroe

~implermentation compulsory

Good Agricultural Practices (GAP)

“Compulsory bui based on the "Manure Decrea”
~Tharetore discussion about *Manure Docreo”

w2000

T )

P LTI B e e TILr AP

Manure Decree

Manure Decree 1991

Criginally implemeniation af Niirates Directive with 2
restricted area of Nilrate Vulnerable Zones (NVZ)

Aot of changes dunng the years
Oibtained results not convincing for the EU
satse of the Waler framework Directive (2000}

w2000

P LTI B e e TILr AP

Manure Decree 2006

* [Entine tevmofy designated a8
“Hitrate Vulnerable Zone (V)
Cormegience
Maiormiam 170 kg Nita from ivesbock manure
= impotant
Some counthies 1otal omes NVE
Oiiher countnes. restiicied areas as NVZ

w2000

-m“@
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Derogation

250 kg N-animala/{he.v)

Grassiand

Grass in combination with maize

200 kg N-animate/{ha.y)

Winterwheat followed by green manure or calch

wop
Sugarbesots and fodderbests

w2000
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Potential and real derogation in 2008

]
| P esniisi 1 Agpication | Awacded | No desogation

Farms 131136 | a7ES |‘aTs0 70
| |

Areafha) [Ba0as0 [m2ed [g3S00  [4S67e0

Surplus application: 6.5 x 10%kg N

iemeta 2000

Crop PO, | Nl | Nesmimal | Neother | Nchemical
Cirai o 350 Ima I FL ]
Maise B s m me 1%
Wlaise on amndy saih

2060 L1 28 5] (3] 1%
Ll RE 0 I e 1
L Mo crmps’ L] (ke (i 118 ™
Lagaminmar, sl =] -] L] ] [ ]
i of beamn

Sagar bren = o 5] 5] 1%
Cher sregs B ms e 170 1™
Cerrals o ssmly il

Bl 1] 88 ] "o in
2018 B 280 I 1T 7

D e e el

UIYERSITEIT
GENT

-m AR O

w2000
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Storage and way of application of
animal manures

= Storage capacity
betwnden minimium 3 months 1o minimim 8
meanths for in-deor housed animals

«  Way of application:
Mathods with low emissions rales ame

oy
+  Remark: large differencos botwoen countries

w2000
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Calculation administrative fines

iGN =Fx TH] x 4 €« 100 ]

[Fior GiN figher than FxTH

wAth

GM = mreasured resauml NO-N

TH originaily 50 kg HO,-hiha

F = numieer debermined by Flemish Govemmen

Onginaly 1559

Th and F will be revised in function of orog fype (roctng degth)

w2000

Vill-11
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Fertilization limits

For M and PO,
-Variation in function of group of crops
-Some more resiriclions on sandy solls

-Restrictions for N-total, N-animal N-other and N
chamical (resiricted choice for the farmer)

-it concems ahlways tofal N and not effective N
-Maximum 20'kg P,0,Ma as chamical fartiizer

w2000

T
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Time of application

(Eher EeAdwen - Poccmed maney
il ocondma! dom % anleme)

iemeta 2000

GENT TadLLTIT e L Tl L AP

Control mechanism

Cn a fedd bagis
“Nitrate nitrogen residue stick®
Maximum 80 kg NOyNha from 0-20 cm

Measurements betwean 1 October and 15
Navemnber

Fines have io be paid above a certain limit

w2000

-m“@
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Calculation administrative fines

Remarks:

“Only sppbicable in so-called “risk areas”

-Systam introduced in 2007 but still & lot of debate
Reasons:

~Threshold values have to be further classified
-Discussions about the methedology

w2000
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Nutrient excretions by animals

Two systems:

« Fiand mfn sysiom with detault emmtion standsmn
*i‘_ﬁdﬂ-ﬂt:wum -
By surplus of nutrient, transport to ather farms o
processed

Remark: differences in excretion values between
couniries are high

T LR O

Evolution nitrate-M residue in soils
(kg/ha)
Mean Mudian
2004 108 T8
2008 -] T
ﬁ-._ I _tEI_I o]
2007 m 53
2008 75 58

S 1 AT ¢
W TaLLTET ol il et 7wl AP
Cumulative nitrate-N residue (%) on
soils with agreement (payment)

iyt - rr 1l

Evolution of nitrate in surface water
Measuring points (in %) exceeding at least
once the norm of 50 mg nitrate/l

TOF0-J000 | 1040 - PN | 300 - 2000 lmn-nuf:mn-xuj
eml & [ %] & | &l % |

[ | 2004-3008 | 2605-2006 | 2008 1807 | 2T 20k | 200 - doir |

(astern | w0 | o | o | » | z |

T SR O
| R s

Evolution of animal amounts since

e

LI i

ﬁ: TaguL e et

Cumulative nitrate residue (in %)

B R RSN R 0 e
— . s

.
w08

— T R ©
e E—

Evolution of nitrate-N in ground- and
‘surface waters

Specilic measuring niwork for sgiculiure
Grodundviabon '

wtill - 3& il
oo the 50 meg nil ol fe
Surface walar:
About BOO msasiting points
Clear dacreating frend

B @

- —
% exceeding at least once some
threshold values
= - -
e —— -
i - S
okt .
: ‘“:\_‘_.;f ________ -a—_-__'_'.""
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Evolution NH, emissions

- W B O e

im0

UNIVERSITET

CENT P P el e T L AP

Fertilization advice systems
Two systems are used in Flandars:

-H-index method
-Mineral N-balance method

w08

UNIVERSITET

CENT P P el e T L AP

N-index method

N-advice = a=bx N,

& and b differ between regaons, cultivar and
destination of the product

w2000

UNIVERSITET

CENT P P el e T L AP

Conclusions

Eince the firs! Manure Decres, the rules bacame
eiricter and the whola lermitory has been designated
as NVZ

Effect of mone sinngent rnees:
-Amount of animails decreased

-N and P,0. applications decreased
-Flemish manure balance is ok

w2000
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UNIVERSITET

CENT P P el e T L AP

Losses by emissions in stables and by
storage

Originally 15%

In new Decrea differentiated

-For catlie between 10 and 20% (depended on the
amount of produced farmyard manure}

-For pigs and chicken depended on type of stable

In iotal; nefto M produiction is 21% lower than gross
production

w08

UNIVERSITET

CENT P P el e T L AP

N-index method

Extension of N -mathod

N-index =X, # X+ ot Xy

M= M, (il rooting depth)

Ko till Xy N mineralization

o till Xy negative factors (lko compaction, low
pH,ete )

w08

UNIVERSITET

CENT P P el e T L AP

Mineral M-balance

Theoretical N-fertilization:

M-need of the crop + Latent N -fesidu—N_ -
residue at planting - N-mineralization

N-ferifization in practice = Theoretical + 10 till 20%
theoretical

The 10 to 20% depend especially on soil type and
moisture regime

w2000

UNIVERSITET

CENT P P el e T L AP

Conclusions

= Surface walers; less places exceading the
threshold value of 50 mg nitrate/L
- Groundwater: no clear irends

As a whole these resulls are important to gel @ new
derogation in 2010

w2000
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Presentation by Frank Wijnands

Frank Winands

for Nand P

pecitic, Tull farm scale
tal / hai

oduchion

Mistiple methods: = mulbiple

) i -
= Frinciples !

£ priipe: o pul = offtake + undvidabile

Eement - strategy WM methods & technigues - elements
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substantial Room to improve (reduce

u Strategic and
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Presentation by Kerstin Panten, Frauke Godinsky and
Ewald Schnug

e . | i o

EC legislations.
e.g- 1357/99; 91/ETEEEC

Policy instruments and GAP in Germany

GAPS i DOV ‘IHI GAPS i DOV ‘IHI

Diingaverasdnung (DEV; Fertilisar Drdinance) Diingaverasdnung (DEV; Fertilisar Drdinance)
¥ 3 Ranic principle Tor spplication =o rosirs g e e Rieen | ¥ 3 Raic pringiple Tor spplication =o rosrs g e e Rien |
mmnmmwm.m

1) Aswerarrmnt ol Frtiiser derrard befors scricabon. Baieacn betwearn derand e werly
-H-_H of wae-reisied wod Pertiily. 3




ViIl- 20
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Diingeverosdnung (DEV; Fertiliser Ordinance) D o
§ 4 Further requirements for the spplcation of mubrients ©oo o0l 0 T T T R O ST |
i :
73 Lincher coveam crrmisnce St unsvdabin knies oo be corsdersd sctordng o

[N —— ;

et $ii ceeow S
oo ma Diingeverosdnung (DEV; Fertiliser Ordinance)

§ 7 Dbt ol | Fee remmie mmnag st meTewdime 2 _— = o . . e

)8 3002 st s S —

et boce o= Ferra 14) ersb b st Yo o o armasmial sl are ooy whvwed oy

GAFy = HBodSehi ‘IHI Kirate velrmrable zones (NVT) m Garmasy ‘IHI
Bundesbodanschutagasets (BBodSchG; Federal Soll Consarvation Act) Whale tenitory approach - no NVZ's
= Manuires te establish and spply an actien preg e
whssls territery. Hurmsigh

§ 17 Goad agricallurnl Broclioes oo s e e e

5 Damgevarssdnung (DUV, Futiliser Granance) e
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Hutrmnt talasce varahie ‘l Ki

o Gt

(1) CESTATIS mabben of the Facteral Satescal Offics Garrmany
l—mrhv-l—d-nh-nhlllﬁlh

(21 Gervan Huiw i purilt {1934 | { D =00
-*-ﬂ-?wnlﬂ_nnh_n_t-}

Extarsal factons iflesncng nifirient balenoes ‘]I{I

For example: = Py, =g, 4 e, of
= Merwal bt roms
# Froe b meskeimd i

Uncartanibes wihin daks tooroe ‘l Kl

Somen axamphes;
B Mewyl leteeers Seles rurries, Pol BObCien mirriers

rarrals in el Bxprewntases ncordog ol Be 7 of Bag snd T of lioveter;
- wncm 3001 garanl dets recoreg T it ficaive &

u-ll--nl muu-whﬁuﬁwuw
Dwizde! recorsheg avery o prar; o hattsssen repressniaites prmgpecson brom s
g sl 100 000 fares

DECTEVROSTAT ‘] Ki

OECD/ EURDSTAT gross nitragen balances (2003} Handbook

#  Tha caloularon of omgen tadences Sam been clersfed #s 8 pronty sgneonmental
bﬁhmm
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ol merface rubrent balesds {grom) ‘IKI German N wod serface balance {grom) ‘IKI

Balamce variables - relative proportion sverage 2000-200%

German N sol sscfsce halance {gros) ‘] Ki German P soll mefuce balanca {gross) ‘] Ki




VIIl- 23

o $ixi e $ixi

Com of the G 1
Ol o ke WcouTicisitas S48l wmirfice: balarics (i) m-hﬂwﬂmm“ﬂmm

il

W-coalficnta ‘] Ki Coaflicmrts

Comparison of the G s e -
mmmmmﬂmum | .

10—

A ey Ay ey b
o B TREE wy

SCANLIBA: Regional balances ‘] Ki SCANLIBA: Regional balacces ‘] Ki

" la dependant | trient | lances Data uncertainties

# Mg dats bom sgrouttursl coness {rasen: (et sscreny poly, no pubinhng sten
wntatcy aw ed on Bees or e adivchaal valse)

S24in Jk: Sngperal Balarces: Gty poslaiainy ‘l Ki
L) — = — - - - A — 1
e =
ERL e
T
. - -
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S24ie k. Sngperal Balarcms: Bty seadabiiey ‘]KI Hutrent belssces: conchann ‘lKl

Examples of data svailability om NUTS level 3 In %

Administrative district, WUTS 3
i e




Presentation by Karin Rather
=~

Groundwater protection measures
in Baden-Wirttemberg - SchALVO

Dv. Mawrin Rather
Sdale Honlleuttural Collnge and Research nstitute Heldelborg, Gemsany
- Staalbcng Lahr- o Virsuchsassii ior Garteshas, Haldeiner [LVGE) -
Statw insttute of Mirstry of Nutrion and Rusal Aneas Baden-Wissiemborg

Despranmant 14 “Ecoiegy and Schal Vo~

Warkshop ‘How bo redisse nutrient losses rom agricullsn T E]
1030 novambar 2000, Utreckl, the Methariands

A ain B2
== T . |
; e
Legal regulations on water protection
at different levels i

Faderal Water Act §10

? o o i . G | BadenWirtiemberg
drnciive 2008/ TAEC L s, W
nirale drective i-CERAL VL
PUSFREEC S0 el

m‘" HOCHN® | g venbee Irmmawonk

—— | duectve in nabanal lows

Water framirepiic S

diectve

22122000
ey o

i il T 2008 2008 molew o L00 P swiibed

35 k!, 400 i agicultural use

SchALVO measures ]
mitigation strategy to protect the groundwater

+ avoldance of microbial contamination,

« prevention of contamination with pesticides

« minimizing nitrate entry

+ remediation of nitrate contaminated groundwater as soon
as possible _._

for this purpose good agricultural practice is restricted
pd e s iy o

in dependence of nitrate concentration of groundwater
with specific crop dependent requirerments

payment of compensation according to the restriction
]
Viooy e

el R TR
b
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ez
at national and state level
measure Elﬁﬂ of Bhe dinectreiesirctons
Ol Emm compulsary
levtilzer regulation
(=good agncultural practce GAF)
Seruazpetiats- und | watwr protncbon areas | compalvary

MaikisrSasiungs- und il @ rER-EEvETng woluntry
| R
(=agei Bnvircnmsntal scheme)
o
Vi W
SchALVO ]

Schifzgablats- und Ausgleschaverordnung-SchALVD

= ordinance of the Minkstry of Environment Baden-AViirmembeng

+ central regulation for requirements and settiement of claims in
waler protected areas
L g Cbar Schad g Lind Sarwitfrisg won Ausgischsatungan in

* |n force since 01.01.1588, amended 01.01.1952 und F8.02. 2001

responsible for implementation in practice:

Ministry of Nutrition and Rural Areas Baden-Wrttemberg

= directly affects agricultural and horticultural Farrmers in water
protection areas

N ™
[ [

Classification of proteced areas in calegories
groundwater

depending on nitrate content of the

R

ety

08 bl 1,800
robilem arers
=35 - Elu'-'l“-'r::tlllll": 35
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Hutrldim in all water pﬁlhﬂlﬂll’m

Mineral fertilizers - vegetable and arable crops

= bamon

" Iquid
+ limited sppiication of salid “
- limded use of pasiun LAnd |snpew it VWsdsninng

Design and classification of water protection areas

fenss

warles prolection Bred i divided in seversl prolection zones

duse b folioweng critera:
50 cdary line of Bow

Fawsa }

o

&)

bl g B

fenss

measuring of soil mineral N (Nmin mathod)

taking o sccount for caltulaton of N o

d {ferlinner reco dalicn fyadem)

" area

i,
—

§0C

5 area

o——"

repeat ihe 5ol sampling for mineral nibrogen,
appied in betweon tvo woeoks afier getting the resul of the analysis

manitanng: documentation of sail-management and ferdzabion

Fm e T 4 B
el

for each cullhvar at least oo 50% of
fiedds al plarding ard top dresaing

| at aach lerilizer application

]

] during cullivation of each crop

| N case no fertlzer was

s

Viooy e

Mineral ferfilizers
fixed application rates of mineral nitrogen | Spiit application (kgha)
fartilizor type
InFoand Saras N jeniiaer botly soute
Ao B0 50
generally  teg S 515 5
B-soils 100 80
R LT T)
2= L]
warty {2l 5. 5L & 5L 130
cultvare "ol 1150 sl nrgpanis B0
f== ] (2B el LLYTT) Barnilizen)
A-prais a0
hooting arops LZ85 LA B} Fre
Ins autumn 100

(eglame iftce) (28 Wl L LT.T)

fixed period of two weeks between fertilizer application rates

[ s
Viooy e

Farmyard Manure application

fenss

detailed requirements.

« ameunt of application depends on manure type, P- or S-area, crop

» tima of application
= acoording to the manure type
- depending on
crop type (e g wilerrape, winterbarky)
sail typa (A, By
preceding crop
‘seamon and
time of handest

- elose pericds depending on P- o S-area

- wml“

l;“} see leaftet SchALVO on OLAT, editors: LTZ Karisruhe 2008

21

el R TR
o1 Wiy o oy

Mineral fertilizers

H fartilizer mcommendation system - vogetabies

N-demand vegetable crop
bazed on target values

- 8ol minenal N-conbend in
oeting Done

= mineraization of soil cganc
matter

- cory ower of N Trom crop nesidues

- camy over of N from manure
application

= ooy ower of N {rom greenmaniune

kg Wha  caicuiation

kgWha analyss
kg Wha  labular values

kg Nha  tabular values

kg hiha tabular values!
analysis
kg Nha  tabular values

=  N-Tertilizer demand

kg Nha  caxusation

S >
Soil types A- and B-soils e
dependiip en rk of leactng
oepth  Heodenart Entslehung  Zustands-  Bodend
stufe  Ackerzahl
<8ocm | e alle alle s | ABcden
8, 81 alie alle alle A-Boden
i, 5L alle intr 128, _lle se_[A-Bcden]
: E = alle | B-Boden
e Da. Vo, Alg 1-1' alls | f-Boden
:1..':..-|:r,1' oVl 4T alle | B-Boden
A 1-3 alie B-Boden




Mineral fertilizers s

show acting N-lertilper
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Post harvest measures
growing catchioower crops in

nitragen stabdized lerliizers with less than 30% nitrote

S =
Post harvest measures s Post harvest measures s
Sol management and destruchion of covericaich eiope — 2§ vegatables Sodl management ploughing and destiuction of coverlealch crogs /7o
site charactormstics Jul | Aug | Sept | Okt | Now | Dez | Jan | Fab | Ml
Envliest date for soil mansgement! tilage depends on e | !
. vegeiabies il salls
m%ﬂ tabie negrown |0 | T
‘aspangus, labe cabbage st B-salis |
frost suscaptible of winte! resstent covenicatch crops m t i
* Ealicw aktude ity A-cils
<300 m, 300:500 m, =500 m ™ Ld0m h-,"";m =
* catogory waler profection anea 1 . -
i eptabien msts | from 01
fraat e T 1
cover crups :hﬂ- all nalls. | b!-‘t

b 1
Viooy e

el TR
rem s

Post harvest measures
Soil management. ploughing and destructon of calchicoves ciops | S-anas
1 |
R IO
~ weguinbles [N-rich omp ressdus)
- polsbosn
altiuda Fosi rvvyd O naisi s Wl harvesl
mn % 500 m h i_‘|_|_:_ ! ] bie)
:w N0 Tareryerd marses
ina follrming ) =y |
alftude | | | | | -3
< 500m |l prwvius chops
T i
hows all | 1 1 | Tn
[ il pwvious
v cocga, | Blfitudes 1 I"‘T' | h""
0% all | A 1 E i
e o | ululnnluuuluﬂ‘luuplmn-'bln:-uiru
Monitoring nitrate-N content of soil —
Bocordng o SChALVO §12 - hanvest moniboring
* mmission control - monitoring for
- compliance with the requirements
- soil nitrate thresholds

paricd
october 15 to november 15
3ol sampling nitrateH

0-30¢ 30-60/ 60-20 cm depth

* tember of siles sampled 2008
Baden Wiritemberg  P+5 areas
all sites 16458 =
horticulture 324

* Wl Kabed FisTves! REMDING Pt i Edended o December 157
* before e smendment of Schal v in 2001 sl sfes 80,0007 hanticulture 1000

implementation of SChALVO requirements into practifeass

Advisors for water protection areas at the rural district offices

= mivice and information of farmesigardeners

= pappon e farmens 10 meet the consiraints

= harvest control (ete selecton, oganizaton of sof sampling efc

= calculaton of supplement for additional work of the tarmerns
‘wilh B special compuler applcation

professional support from experts at
horisutisre; LVG, Lehs- und Versuehaanstal 1 Darennau, Heideleng
agrleuttsne: LTZ, Landwinschaltliches Techraloglazentm Karlarine

Monitoring nitrate-N content of soil e
‘mocording o SchALVO §12  threshold values in ©- 000 5- area
threshold values (kg Nfha)
sl type and soil leaching category
maximam Apmema [BpLinn bog soll
M vl B by (Moo= und
wtmrm:m i  Aresesetodan|
e
0-80 45 45 |n30-80 | 90 in 30-90
45 n0-30 50 in 0-30
0-60 30 45 50
0-30 20 -

el R TR
re=in
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MNWWIHMIMbM
Compliance, reclaim, revocation [lessteg ity Wesms

threshold value Wl light soils 0-30 cm
bt e heavy soils 30-90 cm

Pauschalausgleich 165Eha
tolerance E—l .
threshold value oot
70 kg Nha i Einzelausgleich auf Nachweis
special ste-related compensation
farmers tenes to provide proal
e o
= T e |
At

Mitrate-N content in the soil of different arable and
horticultural crops 2008-2008 -~ harvest mondonng resulls

Baden-Wirttembeng - voluntary

« Marktentiastungs- und Kulturlandschaftsausgleich
agri environmental scheme, since 1992, EU nolified

* ohjectives
- cara and consarvation of the agrcullural landscape
- evvironmaental-fiendly cullivathon and extensive land ussa
= undoad of agricullural market

" programme
= participation is volontary
= participants onrol in the programma for five yoars
- according o 8 modular design principhe
- calcidation of compaensation based on a poinl-scone syshem

L L T
ST e p——

a2
Viokoy iy

Financial for.
mﬁmm E_WMLME

[ —————
ram

* MEKA groundwater protection measures - T6 Mio. €
* SchALVO compensation payments -22 Mio. €
* SchALVO consultancy/harvest monitoring = 7 Mio. € (2004)

A T (o R vy ot
[ty e Cp——

i
(== Viokoy iy

[ —————

Nitrate-N content in the soil of different arable and S
horticultural crops 2008 - hanest menoring results

s s pawiben W TNE 1T

-
ol | M —nl-_:F

.
AZe AET|  eeeee = |
4K 10 s —,,—,——_

R e ———— |
1w | |

W e — E—
| s T — ] |
L e ' ______- |
| s ﬁ:_ | - -
142 o —} H T
M -ulllﬁhl_ L —— |
PRy Crop| = { i
MF— | |
m | e - | |
TT |16 ekt o L |
T ¢ ®m X W #& W O® ™ R0

Developement of nilrate level of groundwater es.300 S
average nitrate concentration of permanent measuring points
» A =

™ -
LT ea—

[ r———— M s T4 i -.-..nmrurn'h--“-
i Fam | Ly
MEKA Baden-Wirtiemberg - voluntary 5=
Baden-Wirttembeng

Veluntary measures io protect groundwater 1p|&1t

=

application technigue farmyand manure 3

{Schieppschlauch hose towel Tor fiquid manung)

no destnucton of cover srops, no Epphcaton of 2

herbecida

no apphcaticn of chemical-symihotic pestcdes ‘8

and fefdzen

post hanvest management: cover crops in autumn ‘8

COVEY DO (N permanent crops (100%, T, ]

A0%) in case of 100%

zeo fillage management 6
Ry . S

P e T
=
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Presentation by Brian Chambers

WU Warkshep
“How bo Fledune Muiriani Lossss from Agriculiun®

Policy Instruments
and Good Agricultural
Practice in Britain

Brian J Chambers
and Peter Dampney

B

Pollutant losses to water in Britain

Agriculture is estimated to be responsible for:

+ Around 60-T0% of nitrate losses -
ground/surface waters (NVZ Action
Programms)

+ 20460% of phosphorus losses — surface waters
(Water Framework Directiva)

+ 35% of microbial pathogen losses
(bathing/shelifish waters)

+  20% of ammonium losses — surface walers

Average nitrate concentrations in
groundwaters

Minst aquifers are deep, In
chalk, limestone or sandstons

| Mtwork of 2578 monkating shes in Britsn |

83% alften <& mpil nitrata
2% whew 50 mgh nitrate

mnd
Td'% sftes €24 mph nitmte
% sfles 230 mgh nitrats

4% aiten <28 =gl nitats
% wnes >50 =g/ nitrate

Masf nitrate concentradions arg
stabie or docroasing

ngrh:u Iu.lre is estimated to be responuihla for
85% of UK ammonia emissions

1830 Nawwmbaer 2000 ‘

Agricultural land use

There are 11.2 million ha of farmed land [49%
of the total land area)

Extensive
grassland Managed
1% grassland
0%
;";:lr Cereals
17%
13%
Average nitrate cunnantmt‘luns MK ifiin

rivaie & lakww impAj

in surface waters .
Agriculture contributes to all watsrs L
« England & Wales 60% "
+ Scotiand % £ LA “as.ma

e b

| Mtwork of 7,407 monk

0% siies < mgl nome

¥ sdes o5 g s
Scetatd

B34 wiles <05 mpl amms

% wies #N) Mgl nivms

WIS piles «3% mpd narme
% e #50 mgl nBrads

Highest concentrutions are in the
Exst of Britain
+ lew rainfall, orabie farming

Ar

Phosphorus in surface waters

« Highest solubie P
concentrations come from
densely populated arsas

. Contribution from agriculture Gl i
most important In rural areas: - G 5wk

« England 20%
« Scotland  B2%
« Wales ET%

» Mainly winter losses and
tackied by the revised Nitrates

Regulations 2008 =
« closed manure spreading .;«,‘ P
pericds during winier mants ﬁ e
Ammonia emissions from
agriculture in UK
- Around 85% of UK total
12 (320 k1) comes from
agricultura
W Cattla
M Pige

53 N Poultry
I Other livestock
i Oiher soumnes
|:r|'|l|ll;.=lr:|

[Dalra (000



Nitrous oxide emissions in UK

B Agriculture

W irrdustrial
ProCeanss

o Pubdic
rower

m foad
traneprt

& Othar
aiangy

OWazis

From: 3007 UK Natlenal Greenhouse Gas Invenlory

Nutrient loss pathways

Sandy soils
{piston Mow) -
ground waters

Clay sails

land drain g subsoil

Drainage systems on Cracking Clay soils

._ b
i .
B " y
— [
R -
@ - I
et} -
=1l
-y
e |
_F
P b
— e | L
{ = sy gy 1
h \ —
-
a0 i k.
L

Pe—— .

Following rainfall events {>3rem) dealnBow Drpdcally occun within 2 houn

Actions to tackle water
pollution in Britain

« Government aclions:
. objective to protect the
e i

waiter, soll, alr, blodiversity

« Mix of adwice, ncentives and megulation
agri-anvircnmant schomas:
decision support tools (eg. PLANET)
nutrients advicé programime

+ Industry and farmer action:
« Fertillzer Advisers Certification and Training
Schemn (FACTS)

sceroditation of nutrient management

advisars
« Profewsional Nutriont Management Initiative
prachical help to farmers

Vill- 31

Soil types in England and Wales

B.4 million ha of drained soils in England and Wales
{T0% of agricultural land srea)

Integrated Policy Development
- finding the ‘best’ balance

HAroum
L]

2 i *mnll gan L

s |

Eratmasbdlisatian

inr e

1a

{70 watnr (HH,-H, P, FIc wic)

Code of Good Agricultural Practice
_—

* Soil fertliity and plant

nutrients P T —
= Management Plans |soll, 4 e ke s i
nutrient, manure] e .
* Farm bulldings and
structures
+ Fleld work

= Specialised horiculture
+ Wastes
+ Waler supplies

Note: HVYZ rules are mandatory -
— the rematndsr of the datrad
document |s guidance =
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Soil Management - Good Agricultural ?"“m““t Management Advice — Defra
and Environmental Condition (GAEC) Fertiliser REC?I?E“;::;"EIHGM booklet

= @RAEC for Solls Involves taking action to:
maintain soil organic matter levels
* reduce the chances of 5ol erosion
{water and wind)
+ reduce damage to asll structure

= take account of guidance In the “Cross
Compliance Guidance for Soll
Management™ booklet

= =

wmu'l'linll. trade, eic. (England, T

Wales and N. [rtland] m
=wery influential in most other
recommendation systems

* Ower 11,000 coples sold

* Covers use of fertilisers and
organic manures for all major
crops and grass

* A ey standard for Nutrient

Management Planning and Farm
Assurance Schames

PLANET

NUTRIENT MANAGEMENT

l:w'lllﬂl Industry
sed by farmers, I

* Produce and Implement a cross compliance

Sall Protection Review (from 2008, updated
annuslly)

J" '“I

Flanning the Land Application of Nutrients for
Efficiency and the EnvironmenT

» Electironic version of RBZ08 and MANNER
combined,

= integrated Info commarcial agricultural
software systems [under llcense)

Wl Q- 9B IF B

35

PLANET User Survey - ‘key’ feedback Managing Livestock Manures booklets

* Majority of standalone users were
advisers (70%) rather than farmers -
mainly arable farmers

* Importance of rolling out PLANET via
Commercial Software companies

* Drivers for use (in priority order):
- Compliance with NVZ regulations
- Mutrient Management Planning
- Farm profitability

New slurry application techniques
- lower emitting surface area

Trailing hose
{arable)

Use slurry bandspreading / shallml; +r|]n:llun l.-qulpmnnl'. o
to mlnlml:l ammonll losses and odour nuisance ko Trailing shoe
(r——— = . : (grassland)

Injection -
open slot
(grassland)
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Trailing hose vs. surface IPPC - Integrated Pollution Prevention
broadcast slurry application and Control Directive
(‘large’ pig and poultry units)

* |PPC aims to prevent or reduce
pollution to achieve:
“ & high level of protection of the
environment" !
and requires the adoption of _
“ best available techniques” fe.g.
band spreading for pig slurry, rapid soil

incorporation of poultry manure, covering
naw slurry slores)

« All existing ‘large’ units from 2007

Tradling hose Surface broadcas!
Farming economics There are challenges ahead!
- manufactured fertiliser use + Water quality (NVZs: WFD):
Use is decreasing ...... and farm output is stnble or Increasing, - closed spreading periods for slurry (heavy soils)

a result of improved efficiency of ferdiliser use by farmers - more storage needed on many & s (€million)

* Improve manure N efficiency;

Lf.a"\ ok _\ A » Reducing ammonia losses:

L e e Avorngs rate on crops - improved spreading equipment
i \"fn" . .r’\. oy - W ;""""‘""“ - covering new stores

al Si=o '\.,n s . 105 kg Nha « More spring application:
| ~ r— Lo . 10 kg Pa - reduce nitrous oxide losses

s Integrated Policy Development - the major
Since 1985 ... 27% less chemical N challenge ... for UK government...

43% lens chamical P
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Presentation by Peter Dampney

BU Warkshap
“How b Fleduce Muirian Lossss from Agrculiun®

1820 Movember 2000
BR—_

Designated NVZs in the UK

NVZ Regulations in Britain
Peter Dampney, ADAS

)

Designation methodology
(England and Wales)

Polluted water sampling points identified using
= monthly water analysis data for nitrate
« 7407 surface water sifes
= 2,978 ground water sites
= avidence of eutrophication
= trend analysis

All land draining to a pofluted water is designated
= all of the upsiream caichement

The Livestock Manure N Farm Limit
(170N)

Approximately 40% of dairy farms in England may
not comply

British derogation to the 170N limit

Approved in 2009, in force from January 2010
» N Ireland derogation in force since January 2007

250 kg N/ha per year on eligible farms
+ atleast 80% grassland

« only for manure from grazing animals
= manure fram plgs/poultry will have a limit of 170N

" | application for a calendar year

Extra conditions will apply
+ P planning
= most other conditions are same as other Member States

Different regulations
in each cowntry

England E8%
Wales 4%

Scotland 9%
N ireland 100%

UK 42.5%

Summary of NVZ rules (England and
Wales)

Storage of organic manure

The livestock manure N farm limit

Planning nitrogen use

The crop N requirement limits (Nmax)

Field application of organic manures

Field application of manufactured nitrogen fertiliser

Records

The Livestock Manure N Farm Limit

170 kg N/ha limit based on:-

Area of the farm
» excluding surface water, hard-standing, buildings,
reads and woodland

N produced by all livestock types
+ standard N production values

Imported and exported livestock manure N

N production standards — some
cattle examples

Lhestock typs Age, m,mduium
ww-i

| 1 Dairy cow T n

ww—mnluu 161
| <8000 ires ”
't Dairy haifes T Wimanthaia | &1

first calf

-'IE.llfn.!H.er 25 meeis mnd over, L
| P
¥ Baa cow o winer W mente | 8|

See Defra NVZ Guidance leaflet 3 for all standards



Options for permanently housed pigs
or poultry only

N production standards based on specific farm
feeding and manure storage
+ ENCASH software (free from ADAS)

Analysis of the solid manure combined with total
weight of the manure produced
+ only if all manure production is solid manure

Manure storage capacity

6 months capacity for pig slurry and poultry manure
« manure collected for storage between 1 October to 1 April

5 months capacity for all other slurry
» manure collected for storage between 1 October to 1
March

Excludes dirty water that is not mixed with slurry
+ ‘Lightly contaminated run-off from fouled concrete yards
or from the dairy/pariour that is collected separately from
slurry’

Standard livestock excreta values

Temporary storage of solid manures in
field heaps

Solid livestock manures are comman in Britain

Temporary field heaps are allowed bul not:
= wiithin 10 m of surlsce waler of land drains
= within 30 m of springs, wells or boreholes
= an land likely to become waterdogged or flood
* many single positien for more than 12 menths
+ motum to same site for 2 years

Sites must be marked on farm risk map

Planning nitrogen use

Farmers must keep Records to show that they have
followed the N planning process
1. Assess the Soil Nitrogen Supply (SNS)

2. Assess the ‘Crop N Requirement’
+ the optimum amount of N to apply

3. Assess the supply of crop available manure N

4. Assess manufactured nitrogen fertiliser required
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Storage of organic manures

Excreta standards — some cattle
examples

Liventach typa Aga, mibk ylaid (lres) | Excreta
ot welght (kg) (miimanth)
|1 Dairy cow *B00A iitres 1 |
BODO-0000 Nitres 1,58
| <008 liran 1:
|1 Dalry helfer T iimonthate | 130
[ first caif |
|1 Beel suskier flarge) 25 monthm mnd over, | 1.38 |
[ ever 500Ky
[ Boof cowarsieer | S monitw | G|

See Defra NVZ Guidance leaflet 3 for all standards

Planning nitrogen use and
Crop N requirement limits

The Crop N Requirement limits (N max)

Standard limits for the major crop types (94% of cropped area)

= cereals, winter ollseed rape

+ sugar beet, potatoes, forage malze

+ grass

* there are no N max limits for other crops
Some standards can be adjusted

= crop yleld, market
Nitrogen

+ from manufactured fertiliser N

= from crop N frem Il

+ mi N apply

Limit is an average across the whole area of crop
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N max rate (as kg N/ha) - cereals
[ N | Shandd v

(kg Niha) |
m WUSLME BRE ERy WiRDer §onwe | m BO
| Wineal, speing sown | iw | fEF |
(Wit Bariey L T
| Spting Eatiey [ | 113

+ A additenal 20 kgha s pEmITtEd ta winler wheat and winter bariey
1 grewwn on shialiow solls (exsept over sandstone)

« An ndditional 20 kgha is permiited for evedy Uha of sxpecied yiekd
above ihe standard yeld [need 2 years witien evidence|

= Am pdditeenal 40 kgfha i permdited to milling wheat veristies

N max - grass

I 1 mn.hniﬁ:‘i
- | S— s

An additional 40 kpha s pemitted o grass that s cul of east 3
times during Lhe seasan

Field application of N

Organic manure closed periods:
tillage land

Organic manures with a high readily available N
content (>30% of total M)

o.g. slury, poultry manure, liquid digested sludge

| Tiltage fand |
Sandy or shallow all other soils |
softs | —
1 Aug = ¥ Dec* 'IBﬂ-'!DJIH
{8 manths) (3.5 months)
*On sandy or I p 1 Augusi

m1‘mrmlmhmmurm1l Septembaer

N max rate - other arable crops

S [
Wireer oilneed tnge 36 [mutuma) G mEmm
30 [upring)
| Bugar bant | 1% 1 niw
(e e
| Farages maise 1 RE"] 1 “nin
[ Finid bmmnn I [] 1 nia
| Pann [] | nim

For winber oilseed rape, The spring H rate may be increased by 30 kgha
far every half fonne that 1he exp yield the dard yleld

Minimum manure N availability
coefficients
“Crop avallable N {% of total Hj In year of |
application
| from 4 January I from 1 Janaary
2005 2012

T I o T
Pig slurry I i3 | s
‘Poultry i 7 [ T
maRurallither

Other fivestock | 10 | 10
manures |

Organic manure closed periods:
grassland
Organic manures with a high readily available N

content (>30% of total N)
.. shary, pouliry manure, Bguld digested shedge

I
[3 “"ﬂ&muwﬁ"ﬁi [ Aliothersalis
1 Sept=31 Dec 15.0¢t - 15.dan
[4 morihs) (3 months]

Manufactured fertiliser closed periods

Grassland Tillage land

15 September to 15 January IBE September to 15 January I

There are exemptions for specific crops that have acrop N
requirement during the closed period. Conditions apply.

N application allowed to other crops during the closed period
if written advice from a FACTS qualified adviser
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Manufactured nitrogen fertiliser allowed

d“ﬁng the closed Hﬂud The Organic Manure N Field Limit
| kg Wina fmadmumi o : :
1 36 Limit of 250 kg N/ha in any 12 month period
':"'""E Ocinten + does not include manures deposited by
T - grazing animals
{plus an wxire 50 kg Hiha every 4 wesi dusing + area excludes the 10m and 50m buffer areas
Slobbl el U5 1 St o W)
L]
i =
"
1 L]
| fmas 40 kg Wt per app ol i 31

| [
.

s Risk map must show

ity @ =8 oy
2 Sl All fields (show area in ha) Land within 10m surface water

ETahy i 1 the dFae

o whan T i Surface waters Land within 50m spring, well
CIATesT or borehole
i G e i s 5?1"“"&:;5“"5 8boreholes .4 drains (effective at
oo tha ye Wl f‘ dmﬂﬂe?&n}- 9 removing water, not sealed
2 grond it bt an n i

e impermeable pipes)
e wnim

Sandy & shallow soils Sites for field heaps (optional)

Tl T Slopes of more than 12deg  Low run-off risk land (optional)

By 1 Jamuary 2010 and s

updaie within 3 monihs
H circumatances
ehaNgE

Non-spreading areas and conditions

No organic manure
= within 10m of surface water
+ within 50m of spring, well or borehole

No manufactured N fertiliser
+ within 2m of surface water

Must not spread if there is a significant risk of nitrogen getting
into surface water, taking account of:
= slope (particularly if more than 12 deg), ground cover,
proximity to surface water, weather conditions, soil type and
presence of land drains

Must not spread if the soil is:
. terlogged, flooded, snow or frozen for more than
12 hrs in previous 24 hours
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Presentation by Hein ten Berge
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e - e -
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Possible research issues
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Presentation by Wim van Dijk
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