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Executive Summary

LY WdzZ & wnnc GKS 9dz2NRLISIFY /[/2YYAaaAizy FR2LISR
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Directive on the sustainable use of pesticides (COM(2006) 373 final). After the first reading of the

European Parliament in October 2007 and a Council political agreement in December 2007, the
Council adopted a Camon Position for a Directive establishing a framework for Community action

to achieve the sustainable use of pesticides in May 2008. Most recently the European Parliament

adopted its position in the second reading on 13 January 2009.

|
T

In the course of the8 RS @St 2LIYSyGaz GKS aitdzRe 2y GKS adz;e

SadGlroftAaKAY3 LYGSaINIGSR tSad alyl3aSYSyid o6Ltao
An overview of the current status of implementation and experience related to general and crop
specific Inegrated Pest Management key principles has been elaborated. Based on the obtained
results, the eight general principles proposed in the political agreements are discussed and
evaluated. In order to provide a picture as realistic and complete as possiperte of different
national and international organisations on this specific topic have been involved and their feedback
has been considered for the project outcome. Several of these key stakeholders on this specific topic
have already developed or discesl key elements or general principles necessary for the
implementation and use of IPM. Thisport shows the result of the comparison of the general
principles of Integrated Pest Management as proposed in the political agreements on EU level and
the existng concepts and their elements developed by other organisations and stakeholders or those
in use in countries of the European Union.

In addition, a precise distinction of general IPM principles related to crop specific ones has been
elaborated.

As a supfement to this report a draft guidance document has been prepared which is addressed to
Member States authorities. It provides support related to a better understanding of the principles, to
preparatory and continuous work for MS as well as communicatiagh professional users and
compliance monitoring.

General IPM principles

In the Common Paosition of the Council as well as in the position of the European Parliament adopted
in the second readingeight general principles for Integrated Pest Managememé &urrently
identified related to the following topics:

1) Measures for prevention and/or suppression of harmful organisms
(2) Tools for monitoring

3) Threshold values as basis for decisiaking

(4) Non-chemical methods to be preferred

(5) Targetspecificity and minimization of side effects

(6) Reduction of use to necessary levels

7 Application of antresistance strategies

(8) Records, monitoring, documentation and check of success
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Apart from this categorisation of general IPM principles, a sasfeaddtional topicsaddressed in the
context of Integrated Pest Management canfband either in already existingiational practice or in
IPM concepts o$everalinternational organisationdt wasfound that there are pointstrictly related
to IPM ar others which only deal with IPMdirectly. The latter are most often complying with the
provisions of the Framework Directive on the sustainable use but do not proeidessary actions
for the professional user as such.

All elements are included ité following tablewith an indication of which countries or international
organisations in particular mention or explain these items:

Table ES: IPM principles/elements mentioned in the concepts of different organisations and countries and
their relationships

Relationship with other principles (to be
subsumed under/combined with/tool for

Organisation/ Link to IPM

No. | IPM principle/ elements Member State where

achieving) principle can be found
Measures for prevention
(1) @ and/or suppression of
harmful oganisms
(2) | Tools for monitoring
@) Threshold values as basis fo
decisionmaking Agreement found
@) Non-chemical methods to be Bz i Epcaonudn:;ri]f
preferred
o | o foun compely
- IOBC, EISA and to a gre:
(6) Reduction of use to extent at PAN Europe anc
necessary levels EAO
@) Applica}tion of antiresistance
strategies

Records, monitoring,
(8) = documentation and check of
success

(©)

Pesticidefree envirmment
with control of ground
water, soil, food and feed
Proper sprayfree buffer

Pesticidefree environment is a target
value of the implementation of (5) with
use of (8), not an independent principle
Requirement and practice for

SE, NL and others

Not directly related
to IPM

Not directly related

zores to water areas (many | minimisation of side effects (5) and to IPM
(10) countries) or in general to supporting function for prevention Many countries, SE
prevent contamination of measures (1). Also required undérticle tightened; EISA, IOB(
areas outside the field by 10 of the agreed text by EP and Council
spraydrift (SE)
Manage the agrcec_osystem Might be §ubsumeq to (1), organisation ¢ FAO, PAN. BG, Lati Yes
(11) | to decrease the buildip of measures; but this is a reargterm and .
. America
pests challenging task
Not a part of IPM; at best a tool/political Not directly related
License system allowing instrument in order to reach or to send to IPM
(12) buying and using products | other goals, therefore part of policy tools UK. others
(AT and others), access only (31). Covered by Articles 5 and 6 in the ' ’
for professional users (UK) | agreement reached among EP and the
Council
Aerial spraving shall not be Measure in order to achieve (%lso Not directly related
(13 ' spraying considered in Article 9 in thegreement Several countries, 10B( to IPM
permitted )
reached among EP and the Council
Chemical soil disinfection Measure in order to achieve (4) and (5) Yes
(14) IOBC
shall not be allowed
Testing/superision of Measure in order to_ achle_ve (5) and (6), DE, DK, Fl and others Not directly related
(15) spraving equipment also covered by Article 8 in tegreement IOBCEISA to IPM
praying equip reached among EP and the Council
Additional and independent principle, Not directly related
preventing negligence, malpractice and to IPM
(16) Safe storage and handling o] abuse. Also covered by Articles 8 and 12 Severadcountries, EISA|

pesticides and agjpment in theagreement found between the EP
and the Councilsee also Annex Il of the

agreement reached among EP and the

IOBC
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Relationship with other principles (to be

Organisation/

Link to IPM

No. | IPM principle/ elements subsumed under/combined with/tool for Member State where
achieving) principle can be found
Counci)
Supplement to 16), safe storage and Not directly related
handling of equipment. Also considered to IPM
7 System to recover the Articles 8 and 12 in thagreement found BE
pesticide packaging between the EP and the Coun@kealso
Annex Il of theagreement reached among
EP and the Coungil
Specific training schenfer Additional and independergrinciple. FI, AT and others, Latir| Yes
farmersdedicated tolPM, However, also considered in Articles 5 a| America; EISA, PAN, IOB
(18) | (certificates for users 6 in theagreement reached among EP FAO; improvement
mandatory); further IPM and the Council required by several
specific advice systems countries
Setting of national Belonging to (8) for the national Not directly related
targets/plans of sucess for perspectiveg operational targets and to IPM
(19) | soil, groundwater, goals are a prerequisite for checking NLand others
environment and success.
biodiversity
To be combined with1©) and therefore Not directly related
) (8)¢ targets are a prerequisite for to IPM
(20) /:(;arét\?élgg ;’;;?;get plans, checking success. Considered in Article Many countries
e in the agreement reached among EP anc
the Council
1) Research and development | Additional and independent principle EspeciallyNLand FR Yes
of newlPM measures
Element of training measures, to be Yes
. . R combined with 18). Considered in Atrticle .
(22) | Intensive dissemination 4 in theagreement reached among EP especially NL
and the Council
Conserving and improving | Could be subsumed under (1) Yes
(23) biodi . BG
iodiversity on the farm
Indefinite superordinated concept Not directly related
comprising other principles already to IPM
Crop protection mgnt_ioned, therefor_e no separate
(24) principle. Also considered Wrticles 4 EISA, USAPAN
management plan o ) ;
and 13 (crop specific guidelines) in the
Agreement reached among EP and the
Council
Avoidance oburplus Measure in ordeto reach (9) and Not directly related
(25) chemicalsad_equate disposal therefore finally (5) I0BC, EIS/ to IPM
of surplus mix or tank
washings containers etc.
Principle similar but weaker than (9), Not directly related
therefore also to be subsumed under (5) to IPM
(26) | Targeted MRL and (8). Covered by a separate-EU EISA, 10BC, D
Directive
Obligatory part of good practice and of Not directly related
any production processes, therefore no to IPM
(27) . genuine part of IPM. Also considered by
Emergency action plan Articles 4 and 13 (crop specific guideline EISA
in the agreement reached among EP anc
the Council
Should be part of good practice, no Not directly related
genuinely essential component of IPM. to IPM
Environmental protection Also considered by Articles 8 and 12 in t.
(28) during mixing and filling agreement found between the EP and th EISA
Counciland indetail already specified in
Annex Il of theagreement reached among
EP and the Council
Part of Good Plant Protection Practice, Not directly related
(29) Qbsewing prénarvest _not IPMspecific. Considered by Article 4 PAN EISA to IPM
intervals in theagreemen reached among EP and
the Council
Designing a balanced soil One possible measurelated to (1) Yes
structure, farming structure | which is furtherdevelopable
(30) | and species in order to PAN
support the reproduction of
beneficial organisms
(31) | Supporting policy tools additional and independent principle PAN, FAO, severg Not directly related
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Relationship with other principles (to be Organisation/ Link to IPM
No. | IPM principle/ elements subsumed under/combined with/tool for Member State where
achieving) principle can be found
including economic countries to IPM
instrumentse.g. pesticide
tax, subsidies, but also
financial and insurance tools
for IPM farmers
Element of good practice, no specific IPN Not directly related
(32) | Registration and permission principle. Also considered by Articles 5 I0BC to IPM
and 6 in theagreement reached among
EP and the Council
Compliance with statutory Generallins_truction covered in detail by Not directly related
(33) i, other principles and good plant protectio I0BC to IPM
conditions )
practice.
Spray windows (small As a recording and monitor_ing instrumer Yes
(34) untreated areas) to check the effect of spraying versus I0BC
untreated field covered by (8) and (1).
One important approach and focus point Yes
within research and developmeri2l).
(35) Focus on important causes | Might also be considered in crop specific FAO

and mechanisms of action | guidelinesas a universal principl@rticle
13 in theagreement reached among EP
and the Coundgl

In total, nearly30 elementsg in addition to the 8 principles available in the political agreements
could beidentified as mentioned in already existing material on IPM; howewreml of them are
already covered by corresponding principles or are already considered within general articles of the
draft Framework Directive, since they are not exclusively related to IPM but to plant protection in
general.

Especially this aspeq that elements of existing approaches could often be linked with general
paragraphs in legislatioq seems to be an indication of the different ways plant protection is
addressed. It could be observed up to now that most countries/organisations tackle IPkt ao

level of defined principles to be applied by the professional sé#nis means precisely defined
necessary actionfor the userc but at a higher level, addressing policy makemore specifically,

GKAA YSIya (KS LINE Q khiekezayustdifablaiude oRppsiididesA y 2 NRSNJ (0 2

Evaluation of the proposals made by the EP and the Council

It could be shown that the eight principles under discussion can be regarded as a minimum
approach; it is essential that all elements are applied in tagmated way, which means thatin an
efficient IPM systeng none of the principles can be used as a statwhe tool; only the combination

and application of all principles will lead to success.

Even if not addressed in the IPMdlated legislation, thex are several aspects which are important
for Commission Services and which have been stressed by several Member States experts, namely
that it is of importance to:

e carry out continuous training activities for professional users
e make funds available fadvisors, both qualified and independent

European Commission

Final Report BfPRO

Development of guidance for establishing Integrated Pest Management (IPM) principles



07.0307/2008/504015/ETU/B3 Vii

raise awareness for IPM at Community level; marketing must be promoted in order to
increase the value of IPM products; information regarding the advantages and benefits
obtained by IPM programmes for the environmg farmers and consumers must be
provided to customers.

carry out and support research in this field, funds for research and experimentation must be
made available

have sufficient personnel available in the countries to enable effective IPM

e have funds fo monitoring, forecasting and warning available

e find way to guarantee funds for farmers adopting IPM measures

These points cover very important prerequisites for the further implementation of IPM.
Crop specifilPMelements

Based on several criterighe following crops have been selected for further investigation naedgto
crop specific IPM elements:

. Common wheat (cereals)

. Maize (cereals)

. Rapeseed (oilseed)

) Potato

o Tomato (vegetables) A field growing and protected growing
. Vine A GOAGAOdzZ G dzNB ¢

. Appes (crop trees)

Available material in EU MS and international organisations has been evaluated and it was
recognised that most often cregpecific guidelines are included in the framework of Integrated
Production of which IPM is just one element. Focusirglusively on IPM, it could be shown that all
elements mentioned in the guidelines of EU Member States or international organisations are
concretisations of the eight general principles mentioned above. Any additional elemefutis
example, related to arvest or to fruit treatmentg are related to the Integrated Production scheme
and not primarily to IPM.
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1 Background and objectives

Integrated Pest Management in agricultural practise can be traced back to the middle of the last
century and aimed at a reduction of pesticides in pest control to minimise environmental pollution as
well as financialcostsy R (2 YIEAYA &S GKS FIENXYSNDR&E LINRTFAGOD

The firstlPM working group in Europe was founded in 1959. Folyriatown asi KS G2 2NJ Ay 3 D
F2NJ LYGSAINIGSR tfFyd t NBRUKGASR AK/S hANOKE SNNRAEIE G AA2(Y
Biologicaland In@NJ 6 SR / 2y GNBf F2NJ b2EA2dza ! yAYlIf& FyR t
working groups in Eastern and Western Europe in the seventies and eighties to promote IPM. Whereas
GKS 2NAFyAaldA2yQa adGNI dS3e | A& inivastefn Eofope) it LIS & { /
focused on alternatives because of the lack of pesticides in Eastern Europe. In 2006, 20 working/study
groups in Western and 16 in Eastern Europe were aitaqit the topic of IPM. In the Agenda 21 (Rio

de Janeiro, 1992) IneENJ 4§ SR t SadG al yIF3SYSyid A& NB3IFNRSR +a |

¢tKS C!'h RST¥AYSa Lta Fay a! LJSad YIylr3aSySyid ae
environment and the population dynamics of pest species, utilizes all suitable techniques and methods

in as compatible a manner as possible and maintains fihet populations at levels below those

Ol dzaAAy3d SO2y2YAO AyadzNE dé

In the EuropearUnion, IPM is defined througBirectivedomk nMnk 99/ Y ¢ KS NI GA2y|
combination of biological, biotechnicathemical, cultural or pladbreeding measures, whereby the

use of plant protection products is limited to the strict minimum necessary to maintain the pest

LI2 Lddzt F GA2y i tS@Sta o0St2¢ GK2aS Oldzaiy3a SO02y2)
approach and necessary minimum levels of pesticide usage are central points.

Directive91/414/EEC encouragddember Stats to take the principles of IPM into account. However,
generally binding IPM principles and rules on how IPM should be implementedstititcexist at the

9dzN2 LISIY ! yA2y S@St® LY HWHnncX (GKS 9! FdziK2NARGA
'aS 2F tSaltAOARSAE legidhtiveddzimerfis2eling tolPplantypdtéctiorfdil T G
discussion.

These include:

a) AnewawS3dzZ GA2Y [/ 2yOSNYyAy3a (GKS tfl OAy3a 27F tf
which shall ultimately replace Directiv81/414/EEC

The proposed Regulation would replace the existing legislation on the placing omatiet of plant
protection products (Cancil Directive91/414/EEC), thoroughlsevising the procedures for the safety
evaluation of active substances and plgmbtection products. However, it keeps the two steps
procedure of theDirective

¢ Approval of active substances at EU level

¢ Authorisation by Member Stats of plant protection products containing approved substances.

European Commission
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For simplification, it would also repeal Couritective 79/117/EEC prohibitinghe placing on the
market and use of plant protection products containing certaitive sibstances. The main aim of the
proposal is to maintain a high level mfotection for humans, animals and the environment; to reduce
the administrativeburdens of the present approval and authorisation procedures and to achieve a
higherlevel of harmonizaon.

This proposal should be seen as part of a package together with the Thematic Strategy on the
Sustainable Use of Pesticides and the proposal for a Framework Directive, which fills a legal gap in the
use phase of pesticides, as well as a proposal Regulation on the collection of statistics regarding

the placing on the market and the use of plant protection products.

In January 2009, the European Parliament adopted a legislative resolution amending the Council's
common position for adopting a regtdien of the European Parliament and of the Council on the
placing of plant protection products on the market and repealing Council Directives 79/117/EEC and
91/414/EEC.

The text is the result of negotiations between the Council, the EP and the Commigdion.
amendments are mainly of a technical nature and are in line with and strengthen the key principles of
the initial proposal.

The Commission just recentigceptedall the amendments voted by the EP.

b) I Dikective Establishing a Framework for Commity Action to Achieve a Sustainable Use of
t SAGAOARSAE

An essential element of thiBirectiveis the idea that theMember Statd & K2 dzf R RS @St 2 LJ
FOlGA2y LXIyaéd RdNAy3I (GKS ySEG FS¢6 &SINrRP ¢KSasS
and timetables to reduce pesticide risks and hazards and dependence on pesticides. It also specifies
that Member States shall ensure by 1 January 2014 at the latest that all professional users implement

the general standardof IPM. Consequently, it strohg demands thatMember Stats not only

consider, but also implement the IPM principles. Tieective also provides that, based on these

principles, theMember Statd a Kl tf 0SS Sy 02 dzMILEOR T D RHIARSTI Wy &Sa
practical implemetation of which shall be voluntary.

Up to now, work on this dossier made substantial progress. After the first reading of the European
Parliament in October 2007 andpamlitical agreement reached by the CounnilDecember 2007, the
Council adopted €&omma Positionfor a Directiveof establishing a framework for Community action

to achieve the sustainable use of pesticides in May 2008

Few changes have been introduced recently as draft recommendations for the second reading by the
European Parliament onovember 2008.
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With regard to the status of IPM in various countries, most national plant protection acts incorporate
IPM as a general model or aim. Policy makers generally use IPM as an orientation mark and consider it
as a strategy that should be supped, but not necessarily as a mandatory standard.

Definitions focus on ecological principles and techniques which prevent pests from reaching the
economic injury level. For this they apply multiple tactics, including cultural, biological and chemical
ones Although sustainable agricultural production through IPM is discussed worldwide, up to now no
uniform definition has been generated. Nearly every nation composed its own regulation. The USA in
particular creatednearly 70definitions framing IPM. Worldwe, more than 100 definitions in total
exist.

In Europe, IPM is considered to be a standard procedure in perennial crops but not in annual or
rotational cropping systems. However, unlike organic farming, integrated production systems have not
yet achievedsignificant added value for the products at the farm level. This is one of the main
problems slowing down the implementation of IPM and IP in practice.

It another particularity in Europe is that principles of Good Plant Protection Practice (GPPP) were
intN2 RdzOSR +a o6l aA0 £S3Ft adGlkyRIFINRAéST (GKS NBI dzai NE
but should ensure proper use of pesticides by farm@ss distinctionis also addressed in detdih this

report, since some misconception with regard GPPP versus IPM might dilute the general high
standards of IPM.

0 ! y86 4wS3IdA I iA2y O2yOSNYyAy3I adGldAaiGA0a 2y LI

There is a need that this new regulation is based on consistency and coherence with the two other
legislative initialves mentioned above. This proposal on the use of plant protection products will apply
to agricultural use only. But the discussion about this draft is less advanced than both of the other
documents.The objective of this new regulation will be to colleletta on the use of plant protection
products that will be needed to calculate risk indicators under the Framework Directive.

d) A revision of the Machinery Directive

To complete inspection requirements under the Framework Directive with environmentatgtiah
requirements to be fulfilled by machinery used for pesticide application when placed on the market, a
Commission proposal for revision of the Machinery Directive has been adopted and is currently
examined by the ctegislators in calecision.

In the course of these developments, the European Commissiogdrasacted astudy on the subject
G588t 2LIYSyld 2F 3JdzZARFyOS F2NJ SaidlofAakKAy3da Ly
(07.0307/2008/504015/ETU/B3).

In the following, thedraft final report ispresented comprising a discussion on existing approaches to
general IPM criteria as well as to crop specific IPM elements followed by an evaluation of the approach
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proposed in the draftd 5 A NBEtdbAskiry a Framework for Community Action to Achieve a
{datGlIAylofS a8 2F tSadA0ARSA B¢

In addition to this report, a draft guidance document is elaborated, which shall support Member
{GF0SaQ FdziK2NRAGASA Ay -related parks YoLibeSFraSighiork Dire@ive. 12 T ¢
explains the intention and spe of the eight general principles and provides information on tools that

need to be set up by Member States before professional users can apply the principles. Furthermore, it
providesguidance as to which aspects should be considered for complianceariogi
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2  Requirements relangtothed 5A NS OUA GBS 9ail of
Framework for Community Action to Achieve a Sustainable
''34S 2F tSaGAOARSa¢E

On 14 July 2006, the Commission submitted a proposal for a Framework Directive on the sustainable
use of pesticideto the European Parliament and the Council for adoption bdecision procedure as

laid down in Article 251 of the EC Treafe content of this proposal is shown in AnneX Berein no
specific general principles of IPM were indicated.

The Economicral Social Committee gave its opinion on 14 March 2007. The Committee of the Regions
adopted its opinion on 13 February 2007.

Half a year later, the European Parliament agreed on a legislative resolution following the first reading.
Therein, it was suggedieto adapt the former proposal as shown in Annex B (adaptations are
highlighted in bold).

Already at this time, general IPM criteria had been suggested; the Council reached a political
agreement on the proposal on 17 December 2007 and adopted its ComnsitioR@n 19 May 2008.
Therein, all of the previousimentioned eight general principles are onagainincluded; however,
principle 1 differs slightly in some details.

Most recently, the European Parliament adopted its position in the second readin@ @darluary
2009.

There are two main sections in tlwerrently available version of theramework Directive focusing on
the issue of IPMArticle 14 addresses general requirements relgtto IPM whereas in Annex Il
general IPM principles are listed.

In order to go into more detailArticle 14 requires the following actions to be taken by Member States:

1. Member States shaltake all necessary measures to promote low pesticithgput pest
managemenf giving wherever possible prioritg non-chemical methodsso that professional
users of pesticides switch to practices and products with the lowest risk to human health and
the environment among those available for the same pest problemw pesticideinput pest
management includes Integrated Pest Managemead well as organic farming according to
Council Regulatio(EC) No 834/2007 of ZBine 2007 on organic production and labelling of
organic products.

2. Member Statesshall establish or support the establishment of necessary conditions for the
implementation of Integrated Pest ManagementIn particular, they shall ensure that
professional users have at their disposal information and tools for pest monitoring and
decisionmaking, as well as advisory services on integrated pest management.

3. By 30 June 2013, Memberasgs shall report to the Commission on the implementation of
paragraphs 1 and 2 and, in particular, whether the necessary conditions for implementation of
integrated pest management are in place.
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4.

In their National Action Plan referred to in Artide Member States shall describe how they
will ensure that the general principles of Integrated Pest Management as set out in Atiiex
are implemented by all professional users byJanuary2014

Measures designed to amend nessential elements of this Direaivelating to amending
Annexlll in order to take account of scientific and technical progress shall be adopted in
accordance with the regulatory procedure with the scrutiny referred to in ArBg(g).

Member States shall establish appropriatecentives to encourage professional users to
implement crop or sector specific guidelines for integrated pest management on a voluntary
basis Public authorities and/or organisations representing particular professional users may
draw up such guidelines. Member &a shall refer to those guidelines that they consider
pertinent and appropriate in their National Action Plans drawn up in accordance with Alrticle

ANNEX 1l
General principles of Integrated Pest Management

1.

The prevention and/or suppression of hawhorganisms should be achieved or supported

among other options especially by:

crop rotation,

use of adequate cultivation techniques (e.g. stale seedbed technigue, sowing dates and
densities, undessowing, conservation tillage, pruning and direct sowiqglse, where

appropriate, of resistant/tolerant cultivars and standard/certified seed and planting material,

use of balanced fertilisation, liming and irrigation/drainage practices,

preventing the spreading of harmful organisms by hygiene measureyerggular cleansing of
machinery and equipment),

protection and enhancement of important beneficial organisms, e.g. by adequate plant
protection measures or the utilisation of ecological infrastructures inside and outside production
sites.

Harmful orgainisms must be monitored by adequate methods and tools, where available. Such
adequate tools should include observations in the field as well as scientifically sound warning,
forecasting and early diagnosis systems, where feasible, as well as the ust#ceffean
professionally qualified advisors.

Based on the results of the monitoring, the professional user has to decide whether and when to
apply plant protection measures. Robust and scientifically sound threshold values are essential
components fordecision making. For harmful organisms, threshold levels defined for the region,
specific areas, crops and particular climatic conditions must be taken into account before
treatments, where feasible.

Sustainable biological, physical and other fatvemial methods must be preferred to chemical
methods if they provide satisfactory pest control.

The pesticides applied shall be as specific as possible for the target and shall have the least side
effects on human health, netarget organisms and the emsnment.

The professional user should keep the use of pesticides and other forms of intervention to levels
that are necessary, e.g. by reduced doses, reduced application frequency or partial applications,

1

of the Framework Directive
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considering that the level of risk in vegetatits acceptable and they do not increase the risk for
development of resistance in populations of harmful organisms.

7.  Where the risk of resistance against a plant protection measure is known and where the level of
harmful organisms requires repeated djgation of pesticides to the crops, available anti
resistance strategies should be applied to maintain the effectiveness of the products. This may
include the use of multiple pesticides with different modes of action.

8. Based on the records on the uskpesticides and on the monitoring of harmful organisms, the
professional user should check the success of the applied plant protection measures.
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3 Methodology and data ollection

In the course of this study, general and cisgecific IPM principles haveebn analysed separately in
order to later allow mandatong in case of the general principlest, in the case of crogspecific
principles¢ voluntary implementation in future legislatiotdowever, the initial approach to collect
information on already xisting approaches, has been similar for both aspects.

3.1 General IPMprinciples

Ly 2NRSNJ G2 NXBévélapiagSgenérél Srincipllesiof IEMt $eems obvioudo collect
existing schemes of IP&bs well as GPRR order to select key elements thaheuld be part of a list of
ambitious but realistic general IPMrinciples The task has to be concluded by considering and
evaluating monitoringpossibilities in order to derivevith well justified recommendations for key
elements of general IPMrinciples

In order to obtain a precise picture of the alreaglyisting IPM approaches, the data collection in the
first phase of the projechas been conducted by several methods. Investigation within relevant
literature and from the World Wide Web, as well as thelusion of relevant institutions/expertsas

been usedor a surveyRelevant experts have been contacted with a brief questionnaire (see Annex A)
in order to create a basis for further discussions. It became clear that it is not only important to know
which approaches exist, but also to obtain a picture of several details thereof. For example, it is
important to know what concerned people think about the existing measures, to know their criticisms
as well as their preferences, and their experience wwitimitoring possibilities of IPM elements.

A focus has been laid upon IPM approaches in the BlBviber Stats. Accepted definitions from
international organisationg |IOBC, FAO argtakeholder organisations PAN Europe and ElSiAave

been identified as fevant. But also outside the EU, IPM systems have been developed and broad
knowledge is available. In order to obtain a maximum list of possipfgoaches, laeady-applied
approaches within the European Union have been identified. Approaches used warjdwith as by

the United States Environmental Protection Agency and in Canada (Urban Pest Management Council of
Canada; CropLife Canada), have been taken into consideration. IPM practised at an international level
shows several interpretations, and the ilementations in agricultural technique differ very much. In

the course of the project, a focus was to bring different approaches together, to assess thei
usefulness and applicability for a possible improvement of the currently proposed legislation.

The sarting point for the analyses of existing IPM concepts were those concepts available at those
international organisations leading in this field. These can serve as prototypes or standards for national
implementaions. The existing approachegm in a fird round analysed against the eighgeneral IPM
principleswhich are a result of discussiontlre Council and the European Parliament.

Thus, each individual item has beeompared to identify
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) whether an item has a corresponding principle in fhesitionsof European Parliament or the
European Council,

) whether an item stands in close relationship with other principles, as explained in the third
column ofTable3 (i.e. it either can be subsumed as one partial aspect of anotheciptenor
interpreted as a tool or policg not directly linked to IPM; that can be applied in order to reach
or helping to achiesanother superordinated principlge)

. or whether an item indeed addresses an additional new field, (i.e. it is independentthem
existing ones).

The same approach has been performed for schemes in countries outside Europe, namely the United
States, Canada armbme Latin American countries, and tbe results already gathered fdember

States of the European Union through thenswers of the questionnaires receivdém suitable
experts.

In order to simplify the approachsed, all identified principles have been numbered in the same order
(corresponding to the numbering ifable 3. Not all countries/orgnisations cover all possible
principlesc in such cases, the nhumbers of such missing principles are not further mentioned for this
country/organisation. Only the relevant numbers accompanied by a brief description are presented for
each country/organisatin).

In order to be able to select possible key elements from existing approaches to be itdken
considerationfor ambitious lut feasible general IPM principles, a series of evaluation criteriddas
considered for theidentified elements in a subsegant step. This has been done from two
perspectives: on the one hand, from the perspective of the professional user and on the other, from
the perspective of the authorities. As evaluation criteria, the following aspects have been used:

o Usability
. Acceptance
. Implementability

. Enforcebility
o Feasibility

. Costs

. Efficiency

These evaluation criteria can be regarded as aspects to be considered when discussing whether an
element shall be regarded as a key elemantl therefore should be further discussed to lieed as a
general IPM principleFor example, it has been considered whether an element is estimated to be
accepted in the majority of countries or whether the element has a realistic cost benefit ratio.

The identification of elements in existing approasheas revealed that not all aspects are covered by
existing approaches but that they also contain additional elements. In the following, it has been
carefully assessed as to whether important and/or necessary additional elements could be added to
the listof general IPM criteriaThis aspedt, the possible need for additional elemergss discussed in
chapter5.2
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3.2 Crop specific IPMlements

The approach for the development of crop specific IPM criteria is similar to the proeéal general
IPM criteria. Existing guidelindsave beenanalysed for elements that can be used to identify key
elements to be included in appropriate crop specific IPM criteria.

As a first step, a selection of the most important crops for the examtinadf cropspecific IPM criteria

has been carried out on the basis of a set of quantity related criteria (with respect to production and
use of plant protection products) and taking into account several further aspects such as geographic
distribution, repesentation of different crop categories, crop rotation systems, greenhouse growing
and considering the availability of project resources and of existing crop specific guidelines.

Taking these aspeciato account a selection of main crops cultivated indpar has been made in
close cordination with the Commissione8rices for the further examination of crop specific IPM
criteria (see Chapter.l).

In order to obtain valuable input, national experts have beentactied. However, the feedback in this
regard was not satisfying and very often translations had to be arranged. Therefore, already
elaborated reports and studies relating to crop specific guidelines have now also been considered for
the evaluation.

It shauld be noted thatthere is agrowing need for food, feedstuff, fibre and energy on a worldwide
scale,and thusagricultural productivity and efficiency must be enhanced rather than cut.tBpé&cific

IPM schemes must adapt to this demaamd farmers needd be allowed to use all available tools in a
responsible manner, i.e. to follow the holistic concept of Integrated Farming, in order to respond to
this challenge. This is not only important for the economic status of the European Union,i$ig th
part of a more sustainable approach to food production demandedEbyopean citizensg providing
affordable food, of high quality and grown with consideration to the environment. This approach can
be achieved throughntegrated farmingand through the integrationof IPM principlesas long as
farmers are acting according to site and situation and apply these principles where possible while
maintaining a reasonable productivity level
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4 Distinction between IPM and Good Plant Protection Practice

This chapter address the differences and similarities between and among IPM and Good Plant
Protection Practice (GPPP). Parts of this chapter are also included in the draft guidance document
which is a supplement to this report. It seems essential to undertake actions te prafessional
dzZASNAR +ta ¢Sttt +Fa ylraAz2ylrf |dzZiK2NARGASAE | g NB 27
recognised during the performance of this study several times nhaty people still have no precise
understanding of the differences.

One of thekey points as to why a differentiation is extremely necessary is that GPPP is already
mandatory CAP, while the application of general IPM principles is proposed to become mandatory as
of 2014, which would render them ineligible for agrivironmental paymasts after 2014. The situation

is slightly different for crogpecific IPM elements which should remain voluntary and are therefore
eligible for agrenvironmental payments even after 2014. For the differentiation of general and crop
specific IPM elementsi@ase refer to chapte®.

2 KAfS GKS GSN)¥Y daLyGS3INI G SteardiEcoriceptadesigned & Segpinse o0 Lt
G2 GKS AYONBlFraiAy3a dzal3S 2F OKSYAO!I tPlant)Bratécio®A RS a

t NI OGAOSe¢ o6Dttt0 glFa FANRG dzZaSR Ay 9dzNRBLIS Ay (KS
GPPP demands strict compliance with legal regulations on pesticide use, but IPM is the holistic plant
protection strategy including particular requirements

Unfortunately, from the bginning, definitions and publications could not ensure unambiguous
distinction between GPPP and IPM. This results in different definitions of both, but also in blurred
boundaries between GPPP as the minimum accepted plant protection practice and IPMnasdile

or highest quality of practical plant protection. These problems remain up to the present time.

GPPP

Because IPM proved to be a complicated and sophisticated strategy that was difficult to adopt, experts
¢ particularly those in Europe proposed asimpler basic strategy which is focused on the proper use

of pesticides and can be adopted by all users, calling it Good Plant Protection Practice (GPPP).
Unfortunately, there is no unified worldwide definition of GPPP even today

The efinition usedin EU definition in the Regulation concerning the placing of plant protection
products on the market (2009)

Gt NI OGAOS 6KSNBoeé (KS GNBFraGYSydGa A0GK LI Fyld LINEC
with the conditions of their authorised uses, are selected, dosed and timed to ensure optimum efficacy
with the minimum quantity necessary, taking due account of local conditions and of the possibilities for
Odzf GdzNI € YR 0A2ft23A0Ft O2yiNRBT d¢

Following this defition GPPcan be briefly defined as follow&PPP is the good professional practice
in plant protection in compliance with the legal requiremeftsfocus is on the compliance regarding
the use of authorised pesticides, the use of tested plant protectignipment and the qualification
and training of users.

The requirements are established in:
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- Use of authorised pestides and in authorised fields of use (cfppst combination),

- Use according to instructions given on the pesticide label and to defined conditions,
- Use of certified pesticide application equipment,

- Compliance with requirements regarding buffer zones,

- Implementation by licensed users only

While most countries limit GPPP to pesticide use, other countries, such as Germany, apply GPPP to all
aspects of plant protection and include some simple rules on using preventive cuttumgiol
measures and biological methods provided that these are defined as practicable and reasonable
methods to be adopted by all farmers.

Another question is whether GPPP should apply only to conventional farming or also to organic
farming. Different pticies exist in Europe. In Germany, for example, GPPP is treated as a basic strategy
for both conventional and organic farming.

As a basic plant protection strategy, GPPP demands strict compliance with legal regulations on
pesticide use and can also incucheasures and tools which are

- Safe from a scientific point of view,

- Recognised as suitable, appropriate and necessary in practice,

- Recommended by official extension services and

- Widely known to users.

GPPP reflects the necessary minimum staidd# plant protection to be achieved. Plant protection is
performed in dynamic biological systems and under specific economic conditions influenced by a large
number of variables. The knowledge and experiences of farmers and new results from research, in
particular, on optimal timing and efficient use of pesticides, modlifiee plant protection and use of
pesticides.

Some experts on GPPP propose more stringent requirements than those stipulated in the legal
regulations on pesticide use and recommendasiorHowever, furthereaching demands and
restrictions are not the rule in documents of GPPP.

¢KS 9tth KlFa RS@St2LISR | yR Lldspdcific GRPEP Rocdntentsifoy ek LIt
following crops:

Potatoes, lettuce under protected cultivatioallium crops, rodent control for crop protection and on
farms, hops, vegetable brassicas, rape (canola), strawberry, wheat, barley, beet, ornamentals under
protected cultivation, peas, tobacco, farm grassland, maize (corn), pome fruitsmyghrooms,
sunflower, umbelliferous crops, grape®ats, leguminous forage crops andbes and rubus crops
(Anonymous, 2002).

These documents represent the collection of European knowledge on pests and pest management in

w»
QX

these crops, however, they include aspects@f IPF & ¢Sttt ® ¢KSNBEFT2NBX GKS 9t

strict guidelines or requirements, but they delineate the range of plant protection problems and
possible and feasible measures in each crop.

In some countries, GPPP is included in the concept of Ggddulural Practice. In other countries,
the term Good Plant Protection is never used, e.g. in the U.S., or replaced by other similar terms

describing a basic standard, i.e. Code of Conduct, for plant protection (see U.K.).

Integrated Pest Management
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While GPPP focusen the strict compliance with legal regulations on pesticide use and gives some
additional recommendations, IPM is the advanced plant protection strategy with strong requirements
specified in guidelines.
IPM and the corresponding princiglehave been described in a number of publications. They
document the ambitious concept of integrated plant protection, which clearly stands out from the
present requirements of GPPP. IPM is regarded as a model for practical plant protection worldwide as
it was included in national and EU legal documents and in Agenda 21 of the 1992 UN Conference on
Development and the Environment. IPM is characterised by the following principles:
- Complex approach in harmony with the objectives of integrated plant productiod
particular emphasis on the sustainability of plant production,
- Embracement of ecological requirements and effects, in particular, the promotion of natural
mechanisms of control
- Targeted and economical use of pesticides to reduce their dosage to thienam while
utilising the full potentials of preventive and nahemical measures.
- Knowledgeintensive system with wise decisionaking,
- Openness to new ideas, scientific findings and technological advances.

Unfortunately, there are more than one hundretbfinitions in official papers worldwide. Currently,
the most widely used definitions worldwide and in Europe are the following:

OA system of variegated, economically, ecologically and toxicologically acceptable methods of keeping
harmful organisms belowhe economic damage threshold, chiefly by making deliberate use of natural
control factors and regulatory mechanisins 6 C! hX wmdcn 0 ®

This definition was also used by the IOBC.

GThe targeted use of a combination of biological, biotechnological, chemicgjcph cultivation
related and plant breeding measures, applying pesticides only to the minimum extent necessary to
keep infestation with harmful organisms so low that no economic or direct damage or loss is
incurrec 0 MK N MNK99/ U

The new EU definitiomiRegulation concerning the placing of plant protection products on the market
(2009) based on the new FAO definition contains the same basic idea but is broader and more
complex:

oCareful consideration of all available pest control techniques and sulasedutegration of
appropriate measurethat discourage the development of pest populations keep plant protection
products and other interventions to levéiat are economically justified amgéduce ominimise risks

to human health and the environmenPM emphasises the growth of a healthy crop with the least
possible disruption to agrecosystems and encourages natural pest control mecharisms.

Specific IPM standards, for example related to use of cultural, biological and othechearical
measure, go beyond baseline requirements. They therefore provide a service to the society, while
usually entailing additional costs and loss of income for farmers. Financial public support for farmers
applying these practices is therefore justified, via foranse agrenvironmental programmes.

Distinction
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The following scheme demonstrates the relationships between GPPP and IPM.

Additio irements
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The following table shows how various elements are addressed in GPPP and in IPM. This helps to see

clearly the diférences between the two systems.

Tablel

IPMc¢ GPPP differences and similarities

Good Plant Protection Practice

Integrated Pest Management

Compliance with legal regulations

Prevention and Suppression of harmful
organisms

- Crop rotation

- Cultivation techniques

- Resistant varieties

- Fertilisation, irrigation

- Hygiene measures

- Enhancemenbf beneficial
organisms

Monitoring

Threshold values

Non-chemical methods

Target specificity and sideffects

Necessary nmimum

Documentation

Strict compliance with legal regulation
with respect to additional
recommendations

Recommendations

Common practise

Use of siterelated appropriate
varieties

Common practice

Common practice

No particular measures of naturpést
control

Observation of fields for infestation

Use of threshold values are not
required, decisiormaking after simple
evaluation of infestation, including
experience and if possible advisory
service information

No requirements for using nen
chemical methods

Use of authorised and appropriate
pesticides according to legal
requirements

Users should make efforts to use
pesticide on necessary minimum

Documentation of fielerelated
pesticide use
Control by enforcement services

Strict compliace with legal regulations
and additional requirements in terms of
a more sustainable farming and superio
quality

Requirements, e.g.-Beld rotation in
arable cropping

Appropriate practise has to be used
Use of resistant varieties when feasible

Bestpractice has to be used

Best practice has to be used
Consideration and use of natural contro
Pest suppressing effects of beneficial
organisms are included in action
thresholds, use of selective pesticides,
enhancement of natural pest control by
field magins and other structural
elements

Pest monitoring according to informatiol
of advisory services or monitoring plan,
use of available forecasting tools

Decisionmaking after field monitoring
using action thresholds and appropriate
forecasting and decisiomaking systems

Giving preference to neohemical
methods if feasible

Use of authorised pesticides most
appropriate for IPM and least side
effects

Users have to keep pesticide use to lev
that are necessary (as much as needed
and as low as poss#) by reduced doses
reduced application frequency and
partial applications

Documentation of fielerelated
infestation situations and pesticide use
Control by certified control services
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Example

In order to sum up the chapter, an example is givethe following, showing which facts a farmer has
to consider and what actions must he carry out to be in compliance with GPPP or with IPM?

Pleasenote, the examples as well as the used measures given can vary according to regions, crops and
pests. The dection of measures always depend on the present regional conditions e.g. characteristics
of soil, macro and micro climatic conditions, water supply, topographic structures, cultivated plants
including cash crops or cops of lower priority (economical nsgse.g. intermediate crops or fodder
plants, occurrence of harmful organisms repeatedly or rarely, infestation density and the pressure
arising from it. Thus, the measures within the examples cannot easily be adopted and no strict recipes
for pest managermnt can be given.

The considered target organisms are aphids as virus vectors on winter barley. The following examples
are both set in the central and northern regions of Europe.

To achieve compliance with tHiePPRapproach:

Depending on the various rimnal conditions, winter barley is drilled in the autumn months
September to October. A common disease in winter barley is the barley yellow dwarf virus (BYDV)
infestation which is transmitted by vectors such as the bird cheatyaphid Rhopalosiphum padi

grain aphidSitobion (Macrosiphum) avenasyse-grain aphidMetopolophium dirhodumcorn leaf

aphid Rhopalosiphum maidisn autumn and in early spring. The farmer has sufficient knowledge
about the disease symptoms and the aphid species causing thasdise

Deriving from his own experiences and because of the early sowing date (e.g. 12 September), the
farmer decides to implement a preventative measure intending to hinder a &v8atation. Thus, the
farmer chooses to use a seed dressing with systersicticide closely covering the seed. For instance

in Germany, the seed dressing possessing the trade name Manta PlusO@VB2%) containing the

active substances Fuberidazol, Imazalil, Imidacloprid and Triadimenol is used. The full concentration as
indicated by the instructions for use is applied, and certified equipment is used.

In October, the regional early warning system informs about the increasing flight intensityngéd
aphids. Following the recommendations of this service, the farmer spraysetieal plants in order to
prevent further distribution of virus infested aphids as vectors. He chooses an efficient and cost
effective insecticide respecting the legal admission and approval for aphids as vectors as well, for
SEFYLX S (KS H$aSOiGA@GERY ¢ BOKY 2t 2 Ixyhaothrn). Keluge® S & dz
the full application rate as indicated on the instructions for use and applies certified spraying
equipment. In preparation of the measure, the operator takes temperature and winditomsl into
account and meets the regulations regarding buffer zones. After the treatment, he dilutes the residual
mixture for spraying in a ratio 1:10 and dispenses thlation equally upon the same field.

If traces of surviving aphids are noticed, esplyg after mild winters, some farmers again apply
pesticides against aphids as virus vectors in early spring (April).
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To achieve compliance with thEM approach

Bearing the eight general IPM principles and the requirements arising freedmplex @proach in

mind, the farmer considers several preventative measures besides the chemical vector control.
Therefore, the farmer has sufficient knowledge about the increasing threat of barley yellow dwarf
virus (BYDV) infestation when conditions of relayMeigh mean daily temperature in September and
October combined with low precipitation enhance the aphid infestation. Consequently, the farmer
does not drill before 20 September, which is the critical date for winter barley sowing in Central
Europe, as arpventative measure.

The farmer is provided with information about recent scientific research findings. For example aphids
prefer loose or sparsely grown fields to densely grown ones when shifting from field to field. Thus, the
farmer does not implement th sowing. He is informed about the fact that aphids persist on residual
plant material. Consequently, he makes sure that prior to sowingbbte, selfsown cereal is
consistently removed from the fieldVhatis more, the farmer selects an appropridield without
adjacent lateripening maize or fallow meadow land in order to prevent the immigrationvioiged

aphids (alate) into the barley fields. He contacts an independent advisor in order to obtain information
about new findings regarding tolerant barlegrieties or those less susceptible to BYDV infestation.

In order to enhance the biodiversity with special regard to beneficial organisms, the farmer maintains
or promotes ecological structures within field margins. For instance, by erecting stone hdapsing

dead wood in the margin whie possible.

In October, the regional early warning system informs about the increasing flight intensity of winged
aphids. Consequently, the farmer scrutinizes all cereal fields following the monitoring routine provided
by the state authority, at intervals of three to four days. During the monitoring, both pest and
beneficial organisms were counted. As the counts shqoweslabundance of aphids is above 25% of all
examined cereal plants, whereas beneficial organismsnateemerging in high enough densities to
impose a controlling effect on the aphids. Resulting from his own checks and under consideration of
the action threshold provided by state advisory service, which is 15 % of all examined cereal plants, the
farmer decides to spray the crop. In order to prevent economic losses and further distribution of the
virus vectors, he chooses an efficient and cost effective pesticide respecting the legal admission and
approval for aphids as vectors as well. For example, in Befr@ 1 KS FIF NYSNJ dzaSa GKS
YAl %S2y ¢SOKy2f23AS¢ SYLX-@Ralbthiil. Hé uses the fQllapplt&iona dzo &
rate as indicated on the instructions for use intending to reduce the risk of resistance development.
The farmerapplies certified spraying equipment. In preparation of the treatment, the operator takes
temperature and wind conditions into account and meets the regulations regarding buffer zones.
Afterwards, he dilutes the residual mixture for spraying in a ratid:@0 and dispenses thsolution

equally upon the same field. Immediately after the treatment, the operator writes down the results of
the monitoring and the details of the pesticide application as well. Two weeks after the measure, he
checks the success ihe field and documents the results.

In early spring (April) the farmer again monitors the barley fields. In order to protect and enhance the
pest suppressing impact of beneficial organisms, he avoids pesticide applications.
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5 Status of general IPM pringles in EU MS and outside of the
EU

Note: The numbering of individual principles or elements in this chapter refers to the numbering Uiséte

5.1 Existing approaches

As explained in chapte?, eight general principles are currently under discussion in the European
Commission, the Council and the Parliament. These principles comprise the following issues:

(2) Measures for prevention and/or suppression of harmful organisms

2) Toolsfor monitoring

3) Threshold values as a basis for decisitaking

4) Non-chemical methods to be preferred

(5) Targetspecificity and minimization of side effects

(6) Reduction of use to necessary levels

(7) Application of antresistance strategies

(8) Records, monitoring, documentation and check of success

Apart from these categoriefor general IPM principles, a series of additional topics addressed in the
context of Integrated Pest Management can be found either in already existing national praciice o

IPM concepts of several international organisatiohbe following chapters provide an overview of
such existing concepts and practises.

5.1.1 IPM definitions, concepts and implementations of international organisations

In the following, the concepts angositions of these international organisations are arranged and
describedin a waythat offer substantial and leading work on the development of Integrated Pest
Management. Aspects belonging to further items not reflected within the eight principles nmeatio

in the agreement found between the EP and the Coumcig labelled as additional items. The
description can then serve as a foundation for identifying those key elements that are common and
substantial to all these concepts and those that seem to besimg in theagreement found between

the EP and the Countilit available in most of the other existing approaches.

International Organisation for Biological and Integrated Control of Noxious Animals and Plants
(I0BC)

The West Palaearctic Regional SectivA t w{ 0 2F GKS Lh./ AyadAddziSR |
AYGSaINI (SR t NPRAZOGAZYES ASNDAYI Ay (KS FANBG Ay
and principles of Integrated Production evolving during the 1980s have been compiledsezhatyd
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formulated by IOBC panels of experts in 1992, first published in 1993 and updated twice, lastly in the
3rd Edition in 2004,

Integrated Pest Management is embedded in the IOBC concept of Integrated Production as one of
eleven main principles desbed in Technical Guideline II; Principle 8 of Integrated Production
explicitly states that IPM is the basis for decision making in crop protection.

It should be highlighted that the clear distinction of preventive (indirect) plant protection measures
and control (direct) plant protection measures used by the IOBC is not reflected in the same way
within the general principles of Integrated Pest Management ofageeement reached between the

EP and the Council

All principles (1) to (8) of thagreement faind between the EP and the Courgah be found again in

the IOBC criteria. Furthermore, several IPM regulations suggested by IOBC go into much more detalil
and cannot be directly attributed to the principles (1) to (8}hese aspects are therefore put on
record as additional items iflable3. This assignment structure will be used in the following, also for

the IPM concepts of other organisations as well as countries.

In the following, all aspects addressed aresclibed¢ each under the appropriate heading used in
Table3.

(2) Measures for prevention and/or suppression of harmful organisms

Indirect plant protection by prevention of key pests, diseases and pests should be achieved or
supported especially by choice of appropriate resistant/tolerant cultivars, optimum crop rotation,
adequate cultivation techniques, balanced fertilisation and irrigation practices, protection and
enhancement of important natural enemies by adequate plant protm measures, utilisation of
ecological infrastructures inside and outside production sites to enhance a supportive biological
control.

(2) Tools for monitoring

Pests, diseases and weeds shall be monitored with adequate methods and tools to deterretherwh

and when to apply direcpest control measures. Scientifically sound warning, forecasting and early
diagnosis systems should be utilised for decisions, official forecasts of pest and disease risks shall be
taken into consideration where available.

(©)] Threshold values as a basis for decision making

Robust and scientifically sound threshold values are essential components for decision making, also on
a regional basis and considering differences in varietal susceptibility. Spraying during certainrweathe
conditions is not recommended; (i.e. above maximum wind velocity, 5 m/s), maximum temperature
(25°C) and below minimum relative humidity (50%).

(4) Non-chemical methods to be preferred

2 See Boller et al. (2004). The chapter on plant (crop) protection to be explained in detail is Chapter 8 of the Techeitoa Guid

described in pp. 228.
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Preventive (indirect) plant protection measures shall be consideretiagplied to their fullest extent
before intervention with control (direct) measures take place. Biological, biotechnical and physical
methods shall be preferred to chemical methods if they can provide satisfactory control. Weed
management shall be achiest by nonchemical methods as far as possible.

(5) Targetspecificity and minimization of side effects

When direct plant protection methods have to be applied, priority shall be given to measures which
have the minimum impact on human health, ntarget organisms and the environment. The product
applied must be appropriate for the target as indicated on the product label, or for officially approved
off-label uses. The impact on the environment shall be minimised by calculating dose per hectare
required fora given phenological crop stage; existing models to calculate canopy volume and leaf
surface shall be used.

(6) Reduction of use to necessary levels

The application shall be limited to the lowest possible area (e.g. band spraying, spot treatments); the
useof best application techniques to minimize drift and loss is recommended. The purchase and use of
spraying equipment producing the least drift and pesticide loss is encouraged.

(7) Application of antiresistance strategies

Where risk of resistance is knavand where repeated application of plant protection products in the
crops is required, regional organisations shall provide clear recommendations or mandatory requests
for an antiresistance strategy.

(8) Records, monitoring, documentation and check ofcaass

Documented evidence is required on the mode of application according to label instructions, and that
the application has been accurately calculated, prepared and recorded. The officihhmpest
intervals shall be recorded for all applications. Hade disposal of obsolete pesticides shall also be
recorded.

Furtheraspectsaddressed :

(10) Proper sprayfree buffer zones to water areas or in general to prevent contamination of
areas outside the field by wind drift

Adequate buffer zones between tresd crop areas and sensitive @ifop areas (surface water,

springs, and ecological infrastructures) shall be observed.

(13)  Aerial spraying shall not be permitted
The use of aircraft shall be forbidden, except where other access to the plot is impahsiblio
exceptional weather conditions or topography.

(14) Chemical soil disinfection shall not be allowed
The use of chemicals for soil disinfection is not allowed.

(15  Testing/supervision of spraying equipment
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The spray equipment shall be kept in a good state, which shall be verified annually and its functioning
verified before each treatment. Technical serviceegtiipment, especially manometers and nozzles,
shall be carried out by an authorised service at least every four years.

(16) Safe storage and handling of pesticides and equipment

The basic requirements of good agricultural practice for storage, safe hgndhd disposal of
pesticides, operation and maintenance of spray equipment shall be fulfilled and outlined in regional IP
guidelines. The IOBC suggests detailed guidelines for safety facilities and handling, safe application and
storage of pesticides.

(18)  Training of farmers, mandatory certificates for users; further advice systems
All sprayer operators shall have appropriate training and, where relevant, a certificate of competence.
During the training, they shall be supervised by a certificate holder.

(25  Disposal of surplus chemicals, crop washings, containers etc.
The I0BC suggests detailed regulations for the disposal of a potential surplus mix, of obsolete
pesticides, tank washings and empty containers. Empty containers shall be diaghiestre-use.

(26) Targeted MRL
Legislation and food market requirements concerning pesticide residue analyses shall be fulfilled.

(29)  Observing preharvest intervals

The official preharvest intervals shall be followed and if possible extended in order to nsd@imi
pesticide residues. In situations with continuous harvesting, systems shall be in place to ensure fail
safe compliance.

(32) Registration and permission

All plant protection products applied must be officially registered or permitted, either by the
appropriate governmental organisation in the country of application and final destination, or with
reference to the FAO code of conduct on the distribution and use of pesticides.

(33) Compliance with statutory conditions

All pesticide applications shall compljth the statutory conditions regarding the specific crop and
maximum permitted dose, number of treatments and intervals, as indicated on the product label or
authorised offlabel uses. Reduced dosages beyond the maximum are possible.

(34  Spray windows gmall untreated areas)
Small untreated areas (spray windows) shall be maintained in each crop and each major plot, except
for some highly dangerous/contagidussasivearthropod pests, diseases and weeds.
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European Initiative for Sustainable Developmeint Agriculture (EISA)

In September 2006 EISA adopted its Integrated Farming Framework as their definition and
characterisation of Integrated Farming as a holistic, whole farm concept and as a guideline to
sustainable development in European agriculture.

This European Integrated Farming Framework consists of eleven main chapters, of which Chapter 8
deals with Crop Protection; therein all elements of Integrated Pest Management are listed and
described® The description of crop protection within Integrated fémg goes into much detail; the

criteria and requirements of Chapter VIII (Crop protection) consist of 31 items, grouped into the four

LI NI a 2y GaDSYySNIf OZYBARI NILINPDOKHEAZE = a 13 DRAI 20NP
FIENNKELLE AOF G A2YWE ©F YCR NI SHIOKdzZHAGG SYZ | IdZARSE AYS
illustrated with explanations. For all items, also demonstration and documentation activities are
4dz33SaiSRd ¢KS AdSYa IINB Fd2NIHKSNI OFiS32mHidl SR A
GO2YyAARSNED® Ly (G(KS alyYS gle a FT2NJGKS Lh./ LINRY
and attributed to the principle categories dable3.

D Measures for prevention and/or suppression of harmful orgamis

A crop mosaic should be realised, this means to distribute different crops around the farm and avoid
large blocks of single species; this should be accompanied by a crop rotation plan. Sprayers have to be
cleaned regularly. Prevention and management isiens for IPM (weed, pest and disease
management) also include using trap crops and predator host plants to increase natural control and
resistant varieties as the preferred strategy.

2) Tools for monitoring

Decision support systems should be appliednf@king decisions on crop protection practices in order

to minimise environmental impacts. Pest, disease and weed levels and thresholds shall be monitored
and recorded, and this informatiosghouldbe used in the decision process.

3) Threshold values as Isis for decision making
Developments of threshold values shall be checked and adopted when appropriate. The threshold
concept shall be applied that aims to target economically damaging parts of populations in crops.

(4) Non-chemical methods to be preferred
This concept appears not to be addressed in the available EISA guidelines.

(5) Targetspecificity and minimization of side effects
It is aimed to minimise undesired effects of any method of crop protection totagget organisms.
Appropriate products, e and timing for site and soil condition should be chosen.

(6) Reduction of use to necessary levels
Crop protection products shall be used only in the areas in which they are required. Post harvest
treatments shall only be used when necessary, and afisuees shall be recorded.

8 SeeEISA (2006). Chapter VIII (Crop protection) can be found on {§2.58
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@) Application of antiresistance strategies
Strategies shall be applied to avoid pest resistance to herbicides, fungicides, and insecticides.

(8) Records, monitoring, documentation and check of success

The justification of allrop protection measures shall be implemented and recorded. All measures with
regard to post harvest treatments shall also be record&d.evaluation shall be carried out with the
intention of assessing the results and effectiveness of measures tékesrder to establish a crop
protection management plan of the following year, current practices and results shall be evaluated.
The plan shall be reviewed and updated if necessary.

Furtheraspectsaddressed \,_I

(10) Proper sprayfree buffer zones to water ares or in general to prevent contamination of
areas outside the field by wind drift

Appropriate actios shall be taken to avoid adverse effects to hedges, waterrses and other

vegetated field boundaries as well as obligatory field margins. Attempts sheuidade to minimise

machinery movement on the field boundaries.

(15  Testing/supervision of spraying equipment
Sprayers should be tested regularly by a nationally recognised scheme and records kept of the test.

(16) Safe storage and handling of pesticidaad equipment

All crop protection products must be securely and separately stored and handled according to
regulations and label instructions, including the wearing of protective clothing. This also applies to
empty containers and surplus products befalisposal.

(18) Training of farmers, mandatory certificates for users; further advice systems

Persons in charge of crop protection decisions should receive training on the identification of pests,
weeds, diseases and crop disorders. This includes contireausing, willingness to improve systems

and skillsManagers and operators shall also be continually trained, including the proper choice and

use of any crop protection measures. Registered and fully qualified agricultural advisors should give
recommenddions for situationspecific advice.

(24)  Crop protection management plan
I ONRBL)J LINPGSOGAZ2Y YIylF3aSYSyld Lily akKlrtf oS R
detail.

w
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(25  Disposal of surplus chemicals, crop washings, containers etc.

The cop protection management plan shall include the disposal of crop washings, empty containers
and surplus crop protection products. Leftover spray mix shall be disposed of in a manner suitable to
avoid harm to human health and the environment.
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(26) TargetedMRL
The maximum residue levels should follow label instructions includingn@meest intervals and codes
of good agricultural practice arghould be documented in the crop protection management plan.

(270  Emergency action plan
An action plan should be implace to deal with emergencies, accidents, poisoning, spillage,
miscalculations, improper handling and use.

(28)  Environmental protection during mixing and filling
Measures shall be taken to avoid spillage and contamination during mixing and Ifiliaty, areas for
filling and mixing should be contained.

(29) Observing preharvest intervals
Preharvest intervals must be observed when using crop protection products; products shall not be
applied too early or too late, harvest shall not take place withepre-harvest interval.

Pesticide Action Network Europe (PAN Europe)

As one of the five regional centres of the international Pesticide Action Network efjomgrnmental
organisations and individuals found@u 1982 in Malaysia, PAN Europe has worketl mositions on
Integrated Pest Management and Good Agricultural Practice since the 1990s. PAN Europe welcomed
the setting of standards by the European supermarkets incorporated in EUREP, but regarded these
standards as only a first step in a process sigifor an ambitious environmental level of protection

that should be further elaborated.

As a conclusion of six case studies performed recently in various European countries, PAN Europe
concludesamong othersi K G aA G Aa @AGIf brknhod definfiori of Snkehrdted | 0 S &
Pest Management (IPMg*

PAN Europe emphasizes the hierarchy as they understand it, with regard to the new terms and
concepts in agriculture.

Table2 shows the components of Integed Farming Systems and their special fochs;lower term

Ay SIFOK OFaS o0SAy3 GKS WYyl NNRggSND FNBIF & LI NG 2
Table2 Integrated Farming Systems and their components
Term/component Focuson
(1) Integrated Farming Systems (IFS) Whole farm approach, crops and livestock;
(interchangeably used: Integrated Agriculture; | each individual enterprise being integrated
Integrated Production (IP) with the others to produce benefits thraln
mutual interactions
(2) Integrated Crop Management (ICM) Management of crops, including aspects suc

as selection of crop varieties, crop rotation,

4 Neumeister et al. (2007), p. 5.
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Term/component Focuson
cultivation pauses, mixed cropping
(3) Integrated Pest Management (IPM) Pest Management: Pest spectrumithin

individual (perennial) crops

Source: according to Neumeister et al. (2007), p. 6, referring to Agra CEAS Consulting (2002).

| 26 SOSNE t! b 9dzNRPLIS SYLKIaAl Sa GKIFIG a2 FINE GK
level, which is not helpfu T2 NJ LJ2 £ @muntil te firs§ atfindpt to provide an EWide

definition of IPM in the proposed Thematic Strategy on the Sustainable Use of Pesticides in 2006). A
lack of minimum standards has also begmiticized. PAN Europe explicitly welcomibe proposal to

use the definition of IPM by the Food and Agriculture Organisation fFAQ)

According to the most recent information of PAN Europe, updating the IPM/ICM definitiothekéy

elements elaborated in 2000, the key elements of Integrated Ristagement and Integrated Crop
Management consisturrently of 18 items. However, some of them can be interpreted as policy tools
including economic instruments supporting other instruments. Therefore, since these instruments do

not have the same qualityd/a (G KS G 2NA3IAYylFfé Lta LINAYOALX Saz GKS
G§23SGKSNI a 2yS AGSY GadzlllR NI AyYy3I LRt AO& AyailNHzYS

(2) Measures for prevention and/or suppression of harmful organisms

A crop rotation frequency shall enhance a balanced popatf soil organisms and prevent the
outbreak of sobound pests. Best available peasisistant crop varieties shall be used. Refugia shall be
made available for natural enemies of pests and for the prevention of pesti@distant pests.

2) Tools formonitoring

The use of pesticides shall be based on the information of the presence of pests, such as scouting,
sensors and online services. An effective information and monitoring system on pesticide use and
residues in close relation to all stakeholdessllers, users, citizens as consumers) shall be established.

(4) Non-chemical methods to be preferred

In principle, the use of mechanical weeding is to be preferred or otherchemical methods such as
the use of heat. Exceptions shall be allowed in ca$émd weather conditions. Priority shall be given
G2 0(KS dza S-pedtigidesahdfesbrgventive duBstances.

(5) Targetspecificity and minimization of side effects
Only selective pesticides shall be used that do not harm beneficial organisms.

Neumeister et al. (2007), p. 6.
See Neumeister et a2007), pp. 7f.
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Furtheraspectsaddressed :

(11) Manage the agreecosystem to suppress the buidp of pests
This includes an economical nutrient management on the basis of the information of already present
nutrients in the soil and of the soil structure; tdesage ball only depend on the crop.

(18) Training of farmers, mandatory certificates for users, further advice systems

An independent advisory and training system is suggested, based on a participatory approach. This
should be backed by a database containindbgldknowledge on best available techniques, practices,
cultivars and varieties.

(24)  Crop protection management plan
An optimum crop distance and crop management shall be applied to prevent growth of. fimthis
key element, as written down by PAN Euepfhe application only refaito fungi.

(30)  Soil and farming structure, design and species

The soil structure shall be optimised in order to be suitable for serving as an adequate buffering
system for agriculture. The same holds for the farming desiguctsire and species that should be
well balanced.

(31) Supporting policy tools including economic instruments

t!b 9dzNRPLIS &ddzZ33Saida FdzNIKSNI LIRfAOe G22fa adzyyl N
LI 2a¢ LINAYOALX S aKlI finnciab &d ihsudhdter tGoR dhall belaldiRblaNKing (i S
stability for farmers applying IPM and ICM. A fair financing of all costs connected to pesticide use from
authorization, use, training and monitoring shall be covered by beneficiaries, the producédrs a
sellers. A support by European Union subsidies shall be motivated, and three levels of continuous
implementation are suggested. This shall also include a marketing system via certification and labelling
asproducts with fewer pesticideesidues, with tle same qualitative requirements for imported goods.

Food and Agricultural Organization of the United Nations (FAO) / Global IPM Facility

The Global IPM Facility, established by FAO, UNDP, UNEP, and the World Bank, based on the FAO
Headquarters in Rome, dMit Production and Protection Division, promotes Integrated Pest
Management through awarenesaising support to the development of field programmes and policy
reform. The principles of the FAO, especially the Global IPM Facilityapecation with the Wrld

Bank, documented in a most recent version in an internal document, are classified in the same way as
for the other organisations in the following. One point especially emphasized by FAO is that the overall
goal shall be a primary economic one, consit the social costs and benefits of production, i.e. the

net farm profits plus the short and long term risks to health and environment (external costs) or on
profits of other economic subjects (other hidden private costs). Therefore, external damag® due
various options of chemical pesticide use or subremical measures have to be estimated (e.g. using
monitoring) and taken into account for an optimm decision.
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D Measures for prevention and/or suppression of harmful organisms

One focus of FAO is onltral practices aimed at keeping the crop healthy. Varieties shall be selected
that are resistant or tolerant to pests. A package of measures for growing a healthy crop consists of
site and crop selection, seed bed sanitation and attention to soil, mitead water management.

2) Tools for monitoring

Decisions for pesticide applications shall be based on field monitoring of pest incidence. However,
monitoring shall also be focused on the environmental and health effects of pesticides to understand
and quantify the indirect costs of pesticides. In order not to undstimate the costs of pesticides, an
accurate assessment of such costs is vital for an aptindecisionmaking on pest management
interventions.

3) Threshold values as a basis for decisionkimg
Only when field monitoring shows that a pest population has reached a level that is likely to cause
significant economic damage, shall pesticides be applied.

4) Non-chemical methods to be preferred

Application of external inputs may for instance im# biological control measures (pest predators,
parasites, parasitoids or pathogens), labour to remove the pest manually, physical barriers, mechanical
devices, pest attracting lures, pheromones, pest traps, biological or chemical pesticides. The use of
pesticides can be a preferred option if economically viable-cloemical pest control techniques are

not available or fail to control the pest.

(5) Targetspecificity and minimization of side effects

Decisions to apply external inputs as supplementary adaitshall be made locally and s#pecific.
Selection of products and application techniques should aim to minimize adverse effects-targen
species, people and the environment.

Furtheraspectsaddressed :

(11) Manage the agreecosystem to suppresthe build-up of pests
For this agreecosystem management, agronomic techniques can be used to make the field and the
crop inhospitable to the insect pest species and hospitable to their natural enemies, and to prevent
conditions that are favourable to thieuild up of weeds and diseases.

(18) Training of farmers, mandatory certificates for users; further advice systems

Within the concept of Integrated Pest Management, the FAO stresses toallsed Farmer Field
Schoolg this is a form of adult education utiing the fact that farmers can learn optimally from field
observation and experimentation. It was developed to help farmers tailor their Integrated Pest
Management (IPM) practices to diverse and dynamic ecological conditionshis way, the IPM
Farmer Field School combines the approach to pest management and to farmer education. This

7 See the study of Van den Berg (2004).
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educational approach shall guarantee that apart from the (immediate) impacts, atdomg
developmental impact shall be achievéd.

(31)  Supporting policy tools including @nomic instruments

Mainstreaming integrated pest management requires a condupolicy environment. In order to
support and facilitate the implementation of integrated pest management and to address factors that
might unduly foster pesticide use, an aogeanying policy reform may be required.

(35)  Focus on important causes and mechanisms of action

The FAO emphasizes that root causes of the pest problem have to be found and addressed, e.g. an
optimal integrated pest management starts with an analysis efgglst problem, i.e. questions such as
where does it come from, how does it develop, what is the pest cycle, which factors accelerate or
inhibit the development of the pest, and which potential natural control mechanisms are available.
Understanding theseuestions provides a sound basis for the development of a pest management
strategy. Another mechanism of action is the impact of plant damage on yields. Since many plants
show an ability to recover from or compensate for plant damage, visual damage talahtup to

certain levels can be sustained and does not necessarily result in reduced yields.

5.1.2 Approaches of Integrated Pest Management in countries outside of Europe

A special view is given on the American continent since their development in thisdeloeen trend
setting in several aspects. It becomes evident that the North American contidestribed in the
following for the United States, shows a different approach towards Integrated Pest Management,
compared to Latin America, especially due kit different historical and political conditions and
restrictions. Therefore, the following stdhapter is separated into these two regions.

North America
° The United States of America

The following principles refer chiefly to the work of the United &aEnvironmental Protection
Agency (UEPA). The Ut ! RSTFAYS& yR SELXIFAya LyGSaNI: GSR
environmentally sensitive approach to pest management that relies on a combination of common
sense practices. IPM programmes userent, comprehensive information on the life cycles of pests
FYR GKSANI Ay dSNI Ol A2IPM ig therefore ihi Soor@ntérA uNe of WeStyand ®
environmental information with available pest control methods to prevent unacceptable levels of pest
damage by the most economical means and with the least possible hazard to people, property, and
the environment.

See examples of immediate addvelopmental impacts in Table 1 of Van den Berg (2004)
o USEPA (2008).
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The USEPA describes the work of IPM programmes as a series of evaluations, decisions and controls of
pest management. For practical applicetj the structure of a foutiered approach is recommended,
consisting of the setting of action thresholds, the monitoring and identifying of pests, measures of
prevention and measures of control. The four steps of this approach and their componentssilgn ea

be attributed to the general principles of Integrated Pest Management, as indicated in the following.

D Measures for prevention and/or suppression of harmful organisms

For agricultural crops, applying crop management measures includes the uséucdlamnethods; this
can especially mean crop rotation, selection of pestistant varieties and planting of pefsee
rootstock.

(2) Tools for monitoring
Programmes are applied to monitgests andidentify them accurately and distinguish them from
innoauous and beneficial organisms; this serves as a basis for appropriate control decisions.

3) Threshold values as a basis for decision making

Before taking pest control actions, an action threshold is set, at whiclsfieisified by indicators (pest
populaions and environmental conditions) that pest control action must be taken. The critical level at
which pests become an economic threat can guide future pest control decisions.

(4) Non-chemical methods to be preferred

Measures of prevention shall be prefed to measures of control. In cases where preventive methods
are no longer available or effective, IPM programmes can evaluate proper control methods for
effectiveness and risk. First choice of control methods should be mechanical control such as trapping
or mechanicalveeding.

(5) Targetspecificity and minimization of side effects
Appropriate control decisions can be made in conjunction with action thresholds; monitoring and
identification can remove the possibility of needless or wrongly applied pastice.

(6) Reduction of use to necessary levels
Effective and cosefficient control methods with no or little risk to people or to the environment shall
be preferred in the following ranking:

e First choice are effective, less risky pest controls (higiryeted chemicals such as pheromones to
disrupt pest mating, or mechanical control such as trappingechanicalveeding)

e If these less risky methods are not working, additional pest control methods such as targeted
spraying of pesticides

¢ Broadcast spragg of nonspecific pesticides is regarded as a last resort
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@) Application of antiresistance strategies
Selection of pestesistant varieties are mentioned as measures for prevention, but beyond that they
are not further addressed in the LESPA guidelire

(8) Records, monitoring, documentation and check of success
Monitoring for pests is mentioned, but further records or check of success is not addressedEPAUS
guidelines.

Furtheraspectsaddressed :

(24)  Crop protection management plan
IPM Programras, especially in the field of prevention measures, shall functioa &amework for
managingcrops, lawns or indoor spaces to prevent pests from becoming a threat

It becomes obvious that the eight IPM principles are at least mentioned, howswaie ofthem (5, 7
and 8) only marginally. From the description and explanation of th&R)S italso becomes obvious
that the principles arelosely linked to each other.

What is also emphasized by HBA and other organisations within the United States dealitigIPM,

such as the IPM Institute of North America, is that the IPM approach is officially applied (above the
focus of general IPM approaches as applied within Europe) not only to agricultural settings but also to
several other areas of economic activiguch as the home, garden and workplace. Especially, there
are several programmes of Integrated Pest Management in schools with the goal of protecting children
there from pests and pesticides.

Latin America

In Latin America, various models of agricultare observed, concerned with production for industries

and export, and production for the regionalarket. Prevailing economic policies in Latin America
encourage the production of export and/or commercial crops, primarily in laogde monocultures.
Themajor recipients of pesticides were largeale production systems producing sugar cane, cotton,
maize, soybeans, rice, citrus and tomatoes, especially in Brazil, Colombia, Argentina and Mexico.
Predictably, the emphasis of the chemiaaensive agriculttal export model has intensified
ecologicallybased ctical conditions and has lead to serious environmental and health consequences.

Despite the above trends, there are interestingdawell documented cases of alternative pest
management approaches scated throughout the region that have result in sustainable crop
production. These are traditional crop protection practices (indigenous IPM systems) developed by
indigenous farmers using traditional knowledge and local resources and modern IPM systems
devdoped by innovative researchers involved in the search for more sustainable methods of food
production.

European Commission

Final Report BfPRO

Development of guidance for establishing Integrated Pest Management (IPM) principles



07.0307/2008/504015/ETU/B3 40

Despite many scientific advances, it is still arguable whether ecological principles have actually had an
impact on the practice of IPM. In most casdBM has come to mean Intelligent Pesticide
Management, which aims at scouting crops to monitor pest densities in order to take gatisunally

an insecticide applicatiogwhen they threaten economic viability (the economic threshold; ET).

As long as th simplified structure of monocultures is maintained, pest problems will continue because
of the process of ecological simplification that has been set in motion. Alternative IPM projects allow
beneficial fauna to restablish itself and to recover, andnaore desirable level of biodiversity within
agro-ecosystems andan thusreduce pest calamities.

The array of both proven and promising IPM technologies developed by innovative researchers and
indigenous farmers offer considerable potential for reducingoabemical use and improving
agricultural sustainability. The challenge will now be how to incorporate local knowledge and skills as
well as innovative IPM research into the research agenda of national and international organizations.
The other challenge i be how to mobilise such organizations in order to help soplsuch initiatives

as we have described here, making a wider-emgional impact possible. At the political level, it is
clear that a true reduction and/or elimination of pesticide use im #igreexport sector will require

major political reforms that deal with the reasons why farmers turn to chemicals.

° Cuba

Since trade relations with the socialist bloc collapsed in 1990, pesticide imports to the island have
dropped by more than 60 percenBecause of this, the Cuban government adopted an IPM policy

which focused on biological control in its search for techniques that would enable biologically
sophisticated management of agexosystems. Key components of their strategy are the Centres for

tKS t NPRdzOGA2Yy 2F 9yiG2Y2LKIIALS FyR 9yid2Y2Ld 6K23S
production of biocontrol agents takes place. By the end of 1992, 218 CREEs had been built throughout
Cuba and were providing services to the state, cooperataed,individual farmers.

5.1.3 Approaches of Integrated Pest Management in EU Member States

In the following, the IPM approaches performed in most of the EU Member States are described and
attributed. The sources of information have been the returned questimesaof the experts,
additional interview contacts with scientists and, as a substantial supplement, the contributions to an
EU expert meeting on national plans and programmes for the reduction of risks associated with the
use of plant protection productS. A balanced representation of all geographic regions of the
European Union isnsured.

The information brought together at this expert meeting organised by the JlilmInstitut, the subcontractor of this project
team, is available at the website http://www.jkiund.de/nn_814194/
EN/Home/ReductionofPlantProtection/ReductionofPlantProtection__node.html__nnn=true
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Austria (AT)

In Austria there are several activities and measures to reduce the risks of plant protection products,
both at national and at regional levels. The enmim@ntal aspect has gained increased importance in

the last two decades. Acts and regulations containing very strict and restrictive provisions have been
passed. Austria relies on a measuné, i.e. numerous measures and provisions from various legal
fields, supported by additional measures with financial compensation; this approach is regarded as
very successful and broadly accepted by farmers and society. Most of the measures and targets set up
in the national action plan are already implemented in Aastiiin the phase of being implemented.

() Measures for prevention and/or suppression of harmful organisms

The Austrian Agienvironmental programme is one of the most comprehensive and differentiated
programmes of alMember Stats with a catalogue of mre than 30 different measures carried out on
the whole territory of Austria.

2) Tools for monitoring
Forecasting systems are given financial support.

4) Non-chemical methods to be preferred
Several integrated production measures are provided, accordngedmparative assessment of
measures and the principle of substitution.

(5) Targetspecificity and minimization of side effects
Plant protection equipment that reduces spray drift is obligatory.

Further general IPMspects “—

(10) Proper sprayfree buffer ones to water areas or in general to prevent contamination of
areas outside the field by wind drift

Buffer zones to surface water included as an additional risk mitigation measure within the Plant

Protection Products Act.

(15 Testing/supervision of sprayig equipment
Plant protection equipment already in use is inspected; grants are provided for an inspection of
sprayers.

(18) Training of farmers, mandatory certificates for users; further advice systems

The Chemical Act also comprises training requiremémtshe farmers and license systems allowing
buying and using of such products. Advisory services dealing with integrated pest management are
promoted.

(31) Supporting policy tools including economic instruments
A number of incentives were created, in pewlar in the form of subsidies, aiming at specifying and
optimizing the application and minimizing thekgsof plant protection productgpr examplefinancial
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support for forecasting systems and grants for the inspection of sprayers are given. Faptiegsfor

one or several measures of the Austriagri-environmental programme complete a contract for
several years and commit themselves to fulfil the specific requirements. Income losses due to a decline
in production and increase in additional prodiget costs due to these measures are compensated for.
Such a balance of legally binding instruments and additional instruments is regarded as necessary to
guarantee both the survival of farmers and further risk reduction of plant protection products.

Belgum (BE)

During the last 15 years several efforts were made in Belgium by federakgimhalauthorities to
manage the risk and control the use of pesticides and biocides, such as a decision by the Flemish
government and a ministerial decision in 1996tba regulation of production methods for integrated

pome fruits, the registration of control organisms and a guideline for integrated fruit produstieme

IPM is generalised for apple and pear production for instahbeasures have been implemented on

the basis of an intensive participation of stakeholders with information, consultation and dialogue
initiatives.

(2) Tools for monitoring

Monitoring of pesticide use has been realised since 1998. Further development of a pesticide use
monitoring system in agculture is undertaken in order to obtain a sufficiently representative data set.

A system of risk, mass and frequency indicators has been developed to work with.

(5) Targetspecificity and minimization of side effects
The use of pesticides in sensitaeas and water catchment areas is restricted.

(6) Reduction of use to necessary levels
Some pesticide application dosages have been lindtedi the authorised dosage implemented in the
authorisation of PPPs

Furtheraspectsaddressed :

(9) Pesticidefree environment with control of ground water, soil, food and feed

Controls of residues in foodre carried out. The regions have also implemented the monitoring of
ground and surface water quality. Actions have been developed in order to monitor consumer
exposure to pesticides and biocides.

(10) Proper sprayfree buffer zones to water areas or in general to prevent contamination of
areas outside the field by wind drift

Restrictions of pesticide authorisation involve protection measures of water bodies ir dod

introduce appropriate buffer zones.

European Commission

Final Report BfPRO

Development of guidance for establishing Integrated Pest Management (IPM) principles



07.0307/2008/504015/ETU/B3 43

(13)  Aerial spraying shall not be permitted
Aerial spraying of pesticides is severely controliatipossible upon authorisation

(16) Safe storage and handling of pesticides and equipment
Compulsory controls haveeen organised since 1995 for the application machinery, controls are also
carried out for the pesticide storage area.

(17)  System to recover pesticide packaging
A system to recover pesticide packaging and remnants has been implemented under the control of
regions since 1997.

(18)  Training of farmers, mandatory certificates for users; further advice systems

Professional applicators of toxic or very toxic pesticides are obligedotsessa certificate of
knowledge(licensedp ! ¢So6aAiS at Kediasdsrad provide all useildfotmatiah

and legislation for professionals and amateurs. Advisory services are supported. Information, training
and demonstrations for professionals and awareredsing programmes for both professionals and
amateurs ae organised. In particular, information on the activities of the programme for the reduction
of pesticides and biocides is ensured.

(19) Setting of national targets/plans of success for soil, groundwater, environment and
biodiversity

The objective of thegrogramme for the reduction of pesticides and biocides (PRPB) adopted in 2005 is
to reduce by 2010 the risks from pesticide and biocide uses to 50% of the values for 2001; for
agricultural use, the objective was lowered to 25% due to efforts already edalis

(31)  Supporting policy tools including economic instruments
Private initiatives for labelling and certification systems are supported.

Bulgaria (BG)

Under Article 8, paragraph 2 of the Plant Protection Act, an ordinance was issued in August 2@07 abou
the conditions and the ordefor integrated production of plants and plant productions and their
designaion by the minister of agriculture and food, and published in the official journal of the republic
of Bulgaria, issue 66/2007. Measures have beeruse since 15 February 2008. Therefore, the
implementation of Integrated Pest Management in Bulgaria has not yet progressed very far up to now.

(4) Non-chemical methods to be preferred
Pesticides shall be substituted by natural mechanisms for regulatirigrpagricultural crops.

(5) Targetspecificity and minimization of side effects
Additional costs and adverse impacts on the environment and on human health shall be reduced by
moderatingthe use of pesticides.
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Furtheraspectsaddressed :

(11) Manage theagro-ecosystem to suppress the buildp of pests
Sustainable agrecosystems shall be maintained, and biodiversity in the farm shall be conserved and
improved

(18) Training of farmers, mandatory certificates for users; further advice systems
Universitiesof agriculture and research institutes demonstrate readiness to implement the training,
the national service for plant protection of the ministry of agriculture and food can give guidance.

(23) Conserving and improving biodiversity on the farm
This explitly-mentioned key element of conserving and improving biodiversity on the farm can be
regarded as part of the agrecosystem management.

Denmark (DK)

The Danish government aims at ensuring active and restrictive regulation of pesticides. The
comprehensie analyses of the committee on assessing the overall consequences of a partial or total
phasingout of pesticide use (Bichel committee) serve as the basis and point of departure of a pesticide
plan.

D) Measures for prevention and/or suppression of harmfatganisms
Detailed rules on cleaning of spraying equipment on Feandaced areas are laid down.

(2) Tools for monitoring

Distribution of decisiorsupport systems to a larger number of farmers is on the Vilde decision
support system Crop Protection @ré is widely used by advisors and as a learning tool for students
but often has not reached farmers. Although the system has been validated in many field trials and has
shown reliable results, the number of emders among farmers has been relatively lomith
approximately 1000 farmers during the lastyi€ars up to 2006"

(8) Records, monitoring, documentation and check of success

On a national (not farmetgvel, an evaluation of treatment frequency is carried out each year in order
to monitor target peformance trends, considering annual variations. In connection with calculations
of such a treatment frequency index, a status report about the achievement of the overall strategy is
prepared.

Accoding to Jgrgensen et al. (200wjp://www3.interscience.wiley.com/journal/118486134/abstract
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Furtheraspectsaddressed :

(10) Proper sprayfree buffer zores to water areas or in general to prevent contamination of
areas outside the field by wind drift
8,000 hectares of land along targeted watercourses and lakes have been laid out afespiayffer
zones. Since the establishment of buffer zones can ligt content of pesticide residues in the
aquatic environment, the aim is to increase the total area of buffer zones to cover around 25,000
hectares by the end of 2009. Annual status reports concern the establishment of buffer zones, and
possible ways of awerting farm subsidies to expedite the establishment of buffer zones will be
examined.

(16) Safe storage and handling of pesticides and equipment

Detailed rules on filling of spraying agents or the use of personal protective equipment are laid down.
An irformation campaign for private garden owners also concentrates in particular on guaranteeing a
correct handling of spraying agents.

(18) Training of farmers, certificates for users mandatory; further advice systems

A catalogue targémg growers has been ppared in ceoperation with researchers, growers and
consultants that concerns how to reduce pesticide consumption in horticulture and fruit growing to
the widest possible extent. The government has also inidisda information campaign aiming at
private garden owners, also concentrating on incorrect dosage and handling of spraying agents and on
alternatives to pesticides. A hotline has been established whereby garden owners receive guidance
and tips on how to deal with weed problems, fungal diseasesngtic.no or minimal use of pesticides.

(19) Setting of national targets/plans of success for soil, groundwater, environment and
biodiversity
In 2010, an evaluation of target performance and measures applied will be carried out.

(20)  Adaptation of target plans, e.g. every five years
Provided there is no change in the assumptions and being technologically possible, the government
will discuss a possible reduction in the treatment frequency index.

(26) Targeted MRL

Maximum limit values for pesticide residuesfaod have been established. The government supports
setting a maximum limit value #fe limit of determination level for substances not covered by the EU
maximum residue levels in the proposed regulatidiis includes about 60 pesticides. The Danish
MRIs are found onhttp://www.retsinfo.dk/_LINK_0/0&ACCN/B200300184@b6nly in Danish)

(31)  Supporting policy tools including economic instruments

A subsidy scheme for environmilly friendly farming will be establishedJnder this scheme,
subsidies will be granted to acreage belonging to farms not authorised for organic farming but
cultivated in accordance with the guidelines used on organic fafimsset-aside scheme also praes

for the possibility of compensation payments to farmers in connection with the establishment of
buffer zones.
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Estonia (EE)

The status of implementation described suggastking no clear distinction between integrated pest
managemenandgood plantprotection practice.

(8) Records, monitoring, documentation and check of success

There used to be a pest monitoring system covering the whole country. Currently, pests are regularly
monitored only locally in some regionis.is intended that he pest mortioring systemshould bere-
introduced all over the country.

Finland (FI)

There is no legal status of IPM in Finland at the moment. Crop specific guidelines on balanced crop
protection, in use since the year 2000, reach more than 90% of the farmers, airdctdment is
regarded as very close to integrated pest management. In general in Finland, due to the Northern cold
climate and the short growing season, the pressure of pests and disease and thus the basic need for
chemical crop protection is identifiedsarather low, compared to the average situation in the
European Union. This is one reason why there was not such a need for a more active use reduction
policy up to now.

IPM principles are used in greenhouse vegetable production by over 90% of the gréwweis.
growers have adopted their own version of IPM, including monitoring of the key pests and lower
insecticide doses.

The implementation of IPM in greenhouse floriculture, but also for several outdoor cibjs,
regarded as difficult without continu@upublic support for several years.

8} Measures for prevention and/or suppression of harmful organisms
Emphasis has been placed on crop rotation.

(2) Tools for monitoring

Monitoring of key pests and lower pesticide doses exists, especially for applergtdvor some high

value crops, forecasting systems and monitoring services are available, but generally the need for
better forecasting tools and new research results has bested. Monitoring services are regarded as
time-consuming and expensive, espli due to the long distances between fields. Risk indicators are
calculated yearly bthe Finnish Environmental Institute SYKE (Suomen ymparisttkdsises) among
others on the sales amount of plant protection products.

3) Threshold values as a basisrfdecision making

Thresholds for control measures have been developed, but more information is needed on threshold
values, they should be developed further, based on local data, since the growing season and crop
growth differs from that in more southerregions.
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@) Application of antiresistance strategies

Risk of pesticide resistance is high because the availability of different kinds of pesticides in Finland is
low and actions are therefore limited; more information on pesticide resistance and modetioha

under the special climate conditions is needed for farmers, especially for outdoor crops.

Furtheraspectsaddressed :

(9) Pesticidefree environment with control of ground water, soil, food and feed

The mpact of pesticides on water quality is wetlonitored, and the use of pesticides has been
strongly regulated in environmentally sensitive areas (e.g. ground water,-qugace water).
Precautionary principles have been used because of the special northern climatic conditions.
Environmental restritons cover for example the use of products harmful to bees on flowering crops
or in the neighbourhood of beehives.

(10) Proper sprayfree buffer zones to water areas or in general to prevent contamination of
areas outside the field by wind drift

Environmantal restrictions include prohibition of the use of a product along water courses closer than
10, 15 or 25m, depending on the aquatic toxicity of the product, a restriction of use in consecutive
years in the same field or limited times during the growiegsons, and restrictions of use in ground
water areas or on areas with certain soil types.

(15  Testing/supervision of spraying equipment
All agricultural spraying equipment has to be tested regularly every five years.

(16) Safe storage and handling of pigsides and equipment

The label text printed on each plant protection product has to be approved by Evira. The text covers
the name of the product, amount and name of active substances, risk and safety phrases, safety
equipment, use instructions and neceasg restrictions of use, as needed e.g. for protecting the
environment.

(18)  Training of farmers, mandatory certificates for users; further advice systems

Integrated pestmanagementguidance for vegetables, also serving as a quality requirement for
vegetalles and for fruit production has been available and in use since 2007 as a part of specific
quality management systems. Advisory services are available, as well as a training module on crop
protection in the agreenvironmental scheme. Training in greenheuproduction, based on IPM
principles isalso available, but room for improvemerd identified. Booklets for 24 different crops

have been jointly produced (balanced crop protection on wheat, barley, potatoes, etc.), mainly
covering the general IPM critexi Farmers have been obliged to buy the booklets for the crops they
IANRPG® CKAA LINP2SOG a.lfFryOSR ONRLI LINRPGSOUA2YEe 7
Farmers have to attend training every five years; the environmental training for farcoeess other

issues as well as the use of pesticides. When approving a very hazardous (toxic and harmful) plant
protection product, Evira can decide that the product may only be sold to persons holding a special
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certificate for which the user has to pass axamination. In general however, emphasis has maostly
been placed on training and advising on a voluntary basis.

(32) Registration and permission
An approval system is in operation in which the products are evaluated and approved before they can
be sold ad used.

France (FR)

The government in France has decided to implement an interministerial plan for reducing the risks
linked to pesticides from 2006 to 2009. This aims to reduce their use and the risks that they create in
health terms for the users of thproducts and the consumers of foodstuffs, as well as their potential
effects on the variousectorsof the environment (water, air and soil) and biodiversity. The plan is
based on the following five goals: (1) acting on the products by improving thetiomsdunder which

they are released onto the market, (2) acting on practices and minimising recourse to pesticides. (3
Reinforcing the training of professionals, the protection of users of pesticides and providing them with
better information, (4) enharing knowledge and transparency in terms of the impact of pesticides on
health and the environment, and (5valuating the progress made.

Within the national plantiis foreseerto promote integrated plant production farming systems within
the framework ofthe farming advice. This includes mobilising funding to develop production systems
minimizing the use of pesticides, particularly within the scope of rural development regulations and
water agency intervention programmes.

8} Measures for prevention and/osuppression of harmful organisms

The plan has initiatethe development of joint INRA/CEMAGREF research programme, extending the
results of the collective expert appraisal carried out by these dsgdiors, in order to develop
farming systems that ugglant protectionproducts sparingly.

(2) Tools for monitoring
Decisiorsupport systems are available and in use, and will be developed further.

Furtheraspectsaddressed :

(10) Proper sprayfree buffer zones to water areas or in general to prevent comtemation of

areas outside the field by wind drift
The national plan foreseesbligatory compliance with a minimum non treated zone of 5 meters at the
edge of water courses for all products applied by powdering or spraying and by encouraging the set up
of permanent plant covered sites at the edges of such water courses.
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(15) Testing/supervision of spraying equipment

The national plan is aimed at improving the quality of $peayingequipment used, through obligatory
regular inspections of sprayers in seeviand by imposing minimum standards of an environmental
nature with respect to new or secortand sprayers sold by mechanized equipment professionals, and
at taking measures to protect drinking water distribution networks against pollution by pesticides
while filling sprayers.

(18) Training of farmers, mandatory certificates for users; further advice systems

The national plan makes safety training obligatory, every 5 years, for farm workers exposed to
pesticides which is not specifically related to IPWhe content of the training, which will include both
theoretical and practical aspects, will be defined by the Ministry of Agriculture and Fisheries and will
provide an attestation to the trainee.

(21) Research and development of new IPM measures

Since 200, the INRA f QAy alGAlGdzi yIF GA2Yy It IFMBCM netwolkkiBas KI&ybdRK S | 3
part in the organisation and the development of interdisciplinary research programs, on the topic of
integrated pest management, and more widely on integrated cropnagement. The IPM/ICM
network encompasses research programs that contribute to the development of innovative cropping
systems that reduce the environmental impacts of agriculture with regard to pesticides. The activities
of the network are based on foumajor themes: (i) Modelling and decision support systems for
integrated pest/crop management; (i) Implementation and coordination of a network of field
experimental sites; (iii) Promotion of sociological and economic approaches of IPM/ICM; (iv)
Mobilisation of ecological concepts and approaches in IPM/I@gpecially tte network of field
experimental sites is made up of INRA experimental farms that implementéongfield experiments

in order to evaluate the feasibility of IPM or ICM innovative cropgpgtems. This experimental
network is coordinated in order to optimise the sharing of common objectives, tools, methods and
protocols for experiments on cropping systems. It also aims at generating, managing and analysing
data collected in the network. Faxample, the assessment of the environmental performances of
diverse cropping systems using the same methods will allow the comparison of crop management
strategies for diverse plant productions (major crops, vegetables, green housearotyards, and
vineyards).

(25) Disposal of surplus chemicals, crop washings, containers etc.

The national plan (a) promotes operations undertaken by ADIVAAQRculteurs Distributeurs
Industriels pour la VALORIsation des déchets agrictdeskcovering and eliminaig unusable pest
control products and their packaging, (b) orgadizan 2006, the elimination of stocks held by wine
producers and the distributors of sodium arsenite, a highly toxic product that is now prohibited, and
(c) improves the management of pesontrol effluents: aninterministerial order will provide the
framework for the conditions for their elimination enabling, in particular and under certain conditions,
safe spreading in fields of treated effluents and tank residues after dilution.

(35  Focts on important causes and mechanisms of action
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The planhas alsoorganised, from 2006, the elimination of stocks held by wine producers and the
distributors of sodium arsenite, a highly toxic product that is now prohibited.

Germany (DE)

In 2004 the Germa Federal Ministry of Food, Agriculture and Consumer Protection (BMELV) issued a
Lzo f AOIF GA2Y Fyy2dzyOAy3a (G(KS awSRdzOGA2Y t NBINIF YYS
reduction programme are to reduce the risks associated with pesticide use, toadtia intensity of

plant protection product use (in terms of necessary minimum) and to reduce the percentage of
domestic products exceeding the existing maximum residue limits to less than 1%.

A total of 19 actions were proposed. The most important onescdbed below have been the
introduction of a treatment index (TI), the establishing of a network of reference farms, and the
supporting of the development and implementation of innovations for integrated plant protection.

The TI, or number of pesticidglications at the full authorised dosage, is used as an indicator of
intensity of plant protection product use. $alled NEPTUN surveys, which were started in 2000,
showed remarkable differences in the intensity of pesticide use between crops, landstapé&sms

in various German regions.

Reference farms supply annual treatment index data, provide background information on why
pesticide use was necessary and suggest possible reduction potentials for the future. Other actions are
aimed towards improvingompliance and can partly be attributed below to the IPM principlethef
agreement found between the EP and the Couacito the further general IPMspects

The German Plant Protection Act does not demand implementation of IPM, but good plant motecti
practice (GPP). This states that principles of IPM should be considered (§82a) in terms of orientation.
The principles of IPM are published by the government but are not legally binding (IPM is voluntary).
The Plant Protection Act also contains a deifomitof IPM.

In 2006, the newly elected government decided to improve the programme by following the same
goals while placing greater emphasis on innovation, IPM ar@pecation with the Federal states.

(1) Measures for prevention and/or suppression of haful organisms

Crop rotation and other cultivation techniques, such as conservation tillage, are already being applied.
Furthermore, resistant varieties (cereals) as well as some measures in the field of biological control,
especially in greenhouses areglamented.

(2) Tools for monitoring

Monitoring of key pests and lower pesticide doses exjgtartly in arable cropping, but widely spread

in apple growing, viticulture and greenhouses. Forecasting systems and monitoring services are
available on federaktate level (federabureau for plant protection), but generally the need for
development of better forecasting tools and new research results has hetd. The German risk
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indicator SYNOPS has been successfully introduced. On the governmental laveprotaction
inspections are being improved.

(3) Threshold values as basis for decision making
Thresholds for control measures have been developed, but there is a necessity for further
improvement.

4) Non-chemical methods to be preferred
Biological conml agents have been introduced especially in greenhouse production. To a certain
extent, the measure has even been introduced into arable cropping (maize) due to incentives.

(5) Targetspecificity and minimization of side effects
Adverse impacts on the eitenment and human health shall be reduced by reducing both the use of
pesticides in general as well as the dosage.

(6) Reduction of use to necessary levels

Ly AYyYy20FGA3S NBASEFNODK LINRPINFYYS awSRdzOGAZ2Y t N
perennialprojects was established in 2006. The success of the reduction programme shall be assessed
based on three indicators: treatment indices (established using data from NEPTUN surveys and
reference farms), rating of samples exceeding the maximum residue [jpaged on data from the

national monitoring programme) and risk indicators (established using models such as SYNOPS).

(8) Records, monitoring, documentation and check of success
Due to the German Plant Protection Act, farmers have to document the usestitiges, i.e. keep
records of pesticide use.

Furtheraspectsaddressed ¢

(18) Training of farmers, mandatory certificates for users; further advice systems
The improvement of professional knowledge is targeted by specific training programmes.

(21) Reseach and development of new IPM measures

Research and development shall also include the development and introduction of modern plant
protection equipmentWithin the Julius Kuehn Institute, Federal Reskaentre for Cultivated Plants
the Institute for Aplication Techniques in Plant Protection is developing a test protocol for the
classification of sprayers with respect to their saving of plant gmodn products. The essential
contribution comes from research projects focused on air assisted sprayfingtigrowing with sensor
controlled nozzles for gap detection, recycling sprayers for orchandsvineyards as well gsatch
spraying in field cropsThese results will also find consrd@on in the German pesticidezduction
program.

Several other remarch projects aiming at the improvement of plant protection equipment national
and EU suppdted exist. The obtained results broadly contribute to IPM aiR@. further examplesee
alsohttp://www.zalf.de/home_zalf/ueberuns/ueberuns_e/forschung/forsch_bereiche.htm
http://www.vti.bund.de/de/institute/ab/
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(22) Intensive dissemination

Actions are aimed tathe provision of more and better professional information, but also at the
improvement of information to the consumer and the-operation with trade organisations and the
food processing industryJp to the present, this subject is not sufficient enoudgveloped, butan
urgent need isee to deal withprovision of informatioron IPM with much more intensity. Especially
to the consumer much mormformation must beoffered about thelPM idea/strategy

(26) Targeted MRL

The introduction of maximum resi@ulimits is one of the actions of the reduction programriée
exceedance of maximum residue limits is indeed one important indicating feuitioin the reduction
programme. Consequently it has to be monitored and annual reports need to be given oulijeists
Deceeding the maximum residue limits are not an explicit IPM aim, but IPM measures broadly
contribute to compliance.

(31)  Supporting policy tools including economic instruments
The use of national and regional support programmes for IPM and arfgmiingis arranged.

Hungary (HU)

Since the 1970%bjectivesto reduce the risks for humans and for the environment in Hungary, arising

from the use of plant protection measures, resulted in a plant protection programme. The major
objectives were the évelopment of pest management programmes, the beginning of studies of

biological control of pests (diseases, nematodes, arthropods) in agricultural crops and the
development of application techniques.

Further development of the initial programme led to thew legal Plant Protection Act 2000/35, Act
2000/84 d the Hungarian Plant Protection Chambers, Council Regulation 1698/2005 and Ministerial
Decree 150/2004 (X. 12.). The two main subjects of this programme concern organic farming and
integrated crop prodction.

The objectives of integrated crop production are implementation of the IOBC General principles in the
Hungarian practice, classification of plant protection practicémsed on human and environmental

risk assessment, assessment of pest managemmgrammes (Can the protection of a particular crop

be managed with IPM or not?), running a support system from EU and national sources, operating a
control system (administrative, etme-spot, analytical; used as a feedback as well), and working out
condtions for granting a label.

Future tasks for Hungary will be the increase of area in the support system, the improvement of the
system, e.g. by adaptation and application of damage thresholds, the evaluation of pest management
programmes, the preventionfdhe resistance development, applied research on including beneficial
organisms in the management, bringing forecasting closer to the farmers and, last but not least, the
introduction of a label.
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It is reported that the development of a label for IPM poots is progressing well. The system of
conditions is ready and, once it is approved, the label can be introduced.

Furtheraspectsaddressed

(31)  Supporting policy tools including economic instruments

A support system from the EU and national sources lbeen set up and introduced. However, there
are more farmers who are interested in joining than supports are available. An area ®0850
hectares is included in the programme, whereas IPM is used on more than 1 million hectares without
any support.

Ireland (IE)

The Directive 91/414/EEC makes it a legal requirement to employ integrated control techniques in
crop protection. Ireland does not yet have official guidelines. However, professional users to a large
extent already employ several integrated tedtpues, and thus further technigues are assumed to be
largely accepted.n general, the need for flexibility is emphasized to ensure that appropriate
methodologies are employed, taking into account the individual requirements of the country.

D) Measures br prevention and/or suppression of harmful organisms
Crop rotation and other cultivation techniques such as inversion tillage are already being applied.

2) Tools for monitoring
Monitoring has been introduced for thexaminationof harmful organisms.

3) Threshold values as a basis for decision making
Threshold values play an important role faggeringpestcontrol.

(8) Records, monitoring, documentation and check of success

Results in Ireland from environmental monitoring have indicated that theritlies meed for concern
regarding environmental contamination with pesticides. The risk assessment approach employed
through Directive91/414/EEC has served well in this country.

Furtheraspects addressed

(15) Testing/supervision of spraying equipment
Ireland does not yet have a scheme operational for sprayer tedtiogever, this has been identified
as beinga weak pointin the same sense as the following item concerning the training of farmers.

(18) Training of farmers, mandatory certificates for use further advice systems
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Systems of professional advice have already led to a reduced input of plant protection measures. Most
farmers employ or take advantage of professionally qualified advisors. However, a compulsory training
programme for professiolausers does not yet exist. Universities provide training within the
undergraduate and post graduate programme in agricultural science, however]Piiespecific
training currently provided at farmer level is regarded as insufficient

Italy (1T)

In Italy in the 1970s, many regions thastarted IPM programmesSince 1986, the Ministry of

I ANRK Odzf GdzNB &0 NISR at Al y2 bl inth2 9B 8nd FOROs, [Italian( | C 7
regions employed in th&PM system some professional advisors formmd specific courses financed

by the EEC Reg. No 270/79. Since 1997, a document on the principles and general criteria about IPM
has been applied (EC Decision No486 by the Star EU Committee) ¢ KA & | ff26a- Sy F2 N
SY@ANRYYSy il t{RegrD¥sm4znd12%57/9%) B698/2005). The consistency concerning the
regional rules as regards this document has been verified every year by a national committee
specialimgin IPM which was specifically created for this purpose by the Ministry of Agriewvith a

ministerial decree. In 2008, with ministerial decrie 2722 of 17 April 2008 mational system for

integrated production qualitywas formed as well. Among its tasks there is the activity of the IPM
national committee. Reference to the aforeméioned principles and criteria document has been
confirmed. Such a document is annexed in this catalogue of questions. Since 2007, the national
committee preparednational guidelines for IPM concerning 117 important crops within the country

(see Annex 2fogether with the Internet link). At a voluntary level, a UNI regulation has been
developed Ko 11233, 3 May 2007) in order to standardize the production process to manage
integrated products. The definition of this rule has been produced by a work growtich there

were many representatives of the institutions (Ministry of Agriculture and Regions), of the universities
andof —ISASEF NOKX 2F (GKS FINNYSNE Faaz20AldAz2ya |yR 02
representatives.

8} Measures for pre@ention and/or suppression of harmful organisms

All listedelementsare among the techniques currently used in Italy (national guidelines and régiona
regulations). In order to obtain nancialincentive related to the agrenvironmental measures (EC
Reg 1698/2005) it is mandatory to follow IPM regulations.

(2) Tools for monitoring

Not for all harmful organisms. Together with farm systems, in some areas, systems to monitor the
territory have been developed. At the same time, in many areas, there asedsting and early
diagnosis systems in order to warn the farmers about riten harmful organisms. Such methods for
forecasting and warning are in some instances integrated with adequate information tools (e.g. sound
warning, internet, texting etc.).
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3) Threshold values as a basis for decision making

Threshold are differentiated according to various climatic environments. In many cases they are
rather generic. It should be interesting for research projects to develop systems capable of updating
and impovingthe thresholds concerning all harmful organisms.

4) Non-chemical methods to be preferred
Non chemical methodsave been introduced
(5) Targetspecificity and minimization of side effects

It is always important to verify the other solutions (lesxic) capable of reaching the set goals.
GComparative assessment has been introduced in order to eliminate or reduce the use of pesticides
with high toxicity (category T, T+ and XnhwMR40, 48, 60, 61, 63, 68). In many instances, IPM is
founded both amongndependent and qualified adwss and in a reliable advisory service (forecasting
weather bulletins and forecasting models of pest epidemiology). In Italy, the formation of professional
users into organisations is mandatory in order to use pesticidesified T, T+, Xn. At the same time,
one must obtain a specific authorization to buy and use the pesticides.

(6) Reduction of use to necessary levels

It is mplemented lut reduced doses are not used. In particular, herbicide doses employed are chosen
amongthe lowest recommended leveain the label. In order to obtain such a result, it is important to
monitor harmful organisms, choose the best period for using the herbicides in order to control the
weeds in their earlier stages. In addition, through the gjon of pesticide application equipment, it

has been possible both to rationalize the distribution volume and to optimize the doses employed.

@) Application of antiresistance strategies

Until now, the use of pesticides, which have selected or coulecsenechanisms of resistance, has
always been limited. Mandatory restrictions have been introduced for every family of fungicides
FOO2NRAY3A (2 Quany/liMittions grRids&xticidle\ Be/Rave been introduced as well.
With some crops (e.g. wheand rice), a specific employment of herbicides regarding products with
differing modes of action has been planned.

(8) Records, monitoring, documentation and check of success

Normally, it is always important and sometimes necesdarynvolve a qualifiel advisor. Such an
advisor must be independent of agoemical societiesUntil recently andin many areas, these
societieswere often the only source of information for farmers. With a total absence ofifteeland
independent advisors andven when infl 5+ aAy 3 FINXYSNEQ (1y26fSRAS | yI
might not berealizable In particular, such advisors are necessary in otdesolve every upcoming
problem In order to respect the review programme, concerning the active substances (Directive
91/414/ECC) they must advise on and solve any problems for farmers (pum@hpssticides out of
market, use of forbidden products, disposing of products legally withdrawn). More precisely, these
advisors are especially needddr crops which require significanthemical input and are quite
important for Italy (fruits and vegetables). Different solutions could be proposed for extensive crops
(corn, wheat etc).
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Latvia (LV)

Since 2006, due to a five year commitment, farmers who cultivate horticultural productsehys of

integrated production methods can receive national support. In addition, on 2 July 2008 the cabinet
NB3IdzZA FGA2Y b2 nam awS3dzZ FGA2ya NBIFNRAYyI AyidiSaNg
well as the inspection procedure of agri@dNJ f LINR RdzOS¢ Kl a o6SSy | R2LIJiSR
integrated production methods is confirmed by record in the register of integrated yaayicultural

products. The main fields of implementation are horticulture, especially fruit and vegetaltilaton.

Fruit and vegetable grower associations were also involved in the development of the regulation of the
cabinet of ministers. National support is mentioned as an important measure.

Apart from this national support and some national training pemgmes and advisory services for
farmers, according to the questionnaire response, the general IPM principles do not seem to be
implemented in a substantial way. Rather, problems with the implementation of the IPM criteria are
foreseen, e.g. with crop roteon. It appears also thatesistant or tolerant cultivars are not always
available. The accessibility to scientifically sound warning, forecasting and early diagnosis systems for
farmers, and the development of scientifically sound threshold values ase etgarded as
problematic.

The IPM principles (1) to (7) have not yet been implementagart from the element of recording in
the register of integrated growing agricultural products that might be formally attributed to criterion
(8) (Records, monitoringdocumentation and check of succgsslowever, the functions, privileges or
general goal of this register does not seem obvious.

o
Furtheraspects addressed

(18)  Training of farmers, mandatory certificates for users; further advice systems
A national traning program and also advisory services are available for farmers.

(31) Supporting policy tools including economic instruments
National support for farmers who cultivate horticultural products by means of integrated production
methods can receive nationaupport. This is regarded as a very important measure.

The Netherlands (NL)

The Netherlands has now execdtéts third National Action plan running from 2003 to 2010.
Regulations, measures and guidelines of Integrated Pest Management are already enaikalbligh

level Some are regulations, i.e. for reduction of emission and for training and certification of users.
There is also a covenant with several stakeholaérs take their own responsibility to stimulate and
implement IPM However, themain instuments are(i) the obligation that growers need to possess a
plant protection plan in which they describe how they have taken IPM into accountiiangM by
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education and stimulationAccording to expert statement@cceptance is higmong professional
usersas long as it is economically justifiable and/or the interest of the measure is clear to the farmers
and their advisors. Acceptance of IPM is not 100%eemsdifficult to stimulate the small minority of
farmers wio are not interested in IPM

D Measures for prevention and/or suppression of harmful organisms
Biological control agents and the use of selective pesticides have been introduced, especially for
vegetable crops in greenhouses.

2) Tools for monitoring
An environmental indicator will bela@orated. Decision support systems have been introduced, and
research and development of new decision support systems is strengthened.

(4) Non-chemical methods to be preferred
Biological control agents have been introduced.

(5) Targetspecificity and mininization of side effects
This is for example achieved by the use of drift reducing nozzles, and selective pesticides, especially for
vegetable crops in greenhouses.

(6) Reduction of use to necessary levels
Low dose systems for herbicides are used.

(8) Recads, monitoring, documentation and check of success
This can be achieved and supported in combination with setting the quantitative goals and plans (see
19).

Furtheraspects addressed N
9) Pesticidefree environment with control of ground water, soildod and feed
The quality of surface water to be used for drinking water has been set up as a final target and is being
examined.

(14)  Chemical soil disinfection shall not be allowed
Though not prohibited hitherto, the use ohemicalsoil fumigation has éen reduced.

(18) Training of farmers, mandatory certificates for users; further advice systems

Farmers are encouraged and educated to produce their crops in a sustainable way, and their
knowledge is going to be improved, especially using certificationtgsi996). There is a licensing
system for all users and traders which implies that licences have to be prolonged every five years
following training. Training and improvement of knowledge is also supported by a msliiieholder
working structure whereparties from all sides assume common and individual responsibilities and
tasks to work on the goals sedowever, it is seen as a disadvantage that there éslka of participation

and ceoperation of advisors from pesticide trade organisations.
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GLt aSP®ROl GA2Y I ywRichZdmprisekéséaichh & gééelopment of new IPM measures
such as decision supporting systems and intensive dissemination of this knowledge, amongst growers ,
advisors and other stakeholders is promoted as a covenant that cesgpthe agreement that farmers

and all participaihg stakeholders are stimulated to take their own responsibility.

(19) Setting of national targets/plans of success for soil, groundwater, environment and
biodiversity

The Netherlands have set quantitativargets to be achieved in 2010, such as for reduction of
emissions, or for example a 95% reduction of impacts of plant protection products on surface water
based on the reference year 1998. In order to measure the results, risk indicators have been
developal. Therefore, it will be possible to measure whether the targets have been reached. Risk
reduction is regarded as more important than a volume reduction of pesticides.

(21) Research and development of new IPM measures
This goal is emphasized and supported the ceoperation of a multiple stakeholder working
structure. Research and development also refers to new decision support systems.

(22) Intensive dissemination

This is guaranteed by a multiple stakeholder working structure (growers, advisors and other
stakeholders) that have agreed upon goals and additional measures and take their own responsibility
to stimulate and implement IPM. It is regarded as important that farmers and other stakeholders
participate in the development of new measures and regufaiand are stimulated to take their own
responsibility.

(24)  Crop protection management plan
There is an obligation that growers need to possess a plant protection plan in which they d@scribe
generalhow theyare planning PPP uses and how thaye t&ken IPM into account.

Poland (PL)

¢KS OdNNByd tS3rf adlddza Aa RSTAYSR o0& IMKS af |
obligatory to implement general principles of IPM, however, the implementation of crop specific
standards is voluntary.

Measues are in use since 2004, the fields of implementation for the general principles being in all
agricultural production. Moreover, in some horticultural production measures following the
recommendations of crop specific guidelines are implementigalas keen pointed outby experts hat

there isstill alack of trainingor farmers and advisory services concerning all fields of the general IPM
principles.
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Sweden (SE)

There is no legal system for Integrated Pest Managenret@weden, but rules for generarefulness
in the environmental codeThere are also some voluntary systems on IPM,amdngthese systems
the key elements for pest management are

e documentation of the measures on controlling weeds and pests and the aims of spraying,
e some plant protectin products are not &wed although they are registered in Sweden

e use of tke monitoring systems available

e regular inspection of the spraying equipment.

In 1986, arinitial programme to reduce the risks to human health and to the environment connected
with pesticide use in agriculture and horticulture was introduced. After several revisions, the fourth
action programme is now continuing from 2002 to 2009 and is a part of the efforts to reach the
national environmental quality objectives. Plant protecticentres located at five different places in
Sweden assist in making plant protection in agriculture and horticulture both efficient and
environmentally friendly.

(8) Records, monitoring, documentation and check of success

Indicators and ratios to be estathed by authorities shall measure the success of the interim targets.
The Swedish Board of Agriculture offers a programme for voluntary tests of sprayers in operation. In
the voluntary systems, one of the key elements is the documentation of the measaresntrolling
weeds and pests and the aims of spraying.

Furtheraddressedispects \,—1

9) Pesticidefree environment with control of ground water, soil, food and feed

I a4i2¢¥ A0 SYGANRYYSyiGé Aa GKS Y2aild AYLRoNEctvgi 202
has been operationalised by interim targets. Pesticide residues in food as well as surface, ground and
drinking water are controlled.

(10) Proper sprayfree buffer zones to water areas or in general to prevent contamination of
areas outside thdield by wind drift

Farmers using pesticides professionally, must calculate proper buffer zones to prevent contamination

of areas outside the field by wind drift.

(15) Testing/supervision of spraying equipment
Spraying equipment is inspected on a regulasis.

(16) Safe storage and handling of pesticides and equipment
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There exists a regulation of the handling of pesticides; also training and information on safer handling
of pesticides is available.

(18)  Training of farmers, mandatory certificates for userfurther advice systems

Training, information and an advisory service comprising safer handling of pesticides, reduced use of
pesticides, pest prognoses and early warning is provided by the Swedish board of agriculture. Training
courses are mandatory fdarmers and farm workers carrying out pesticide spraying professionally.
Advice and information concerning the use of pesticides and the risks associated is also provided by
local extension officers on an individual basis or through courses.

(19) Setting of national targets/plans of success for soil, groundwater, environment and
biodiversity

One interim target of the notoxic environment goal states that health and environmental risks
associated with the manufacture and use of chemical substances widdueed continuously up to

the year 2010, as measured by indicators and ratios. National pesticide risk indicators shall continue to
show a decreasing trend.

(21) Research and development of new IPM measures

The Swedish Board of Agriculture-@alinates aprogramme of weed, pest and technical research and
development. This has been a genuinely national programme; the Swedish government has
established 16 national objectives regarding environmental quality.

(22)  Intensive dissemination

The Plant Protectiondbtres take an active part in serving the need for information, by courses, field
excursions, telephone meetings and national and international conferences. The Federation of
{6SRA&GK FTIFNYSNE 2NHIYAT SR GKS Ay T2 Nolcdiab@ation Ol Y LI |
0SG6SSY | dziK2NRGASEE OKSYAOFE O2YLI yASaz GKS FI N

(28)  Environmental protection during mixing and filling

Current legislation contains rules regarding the filling and cleaning of equipménfarmers using
pesticides professionally must take precautions to minimize the risk of leakage to surface or
groundwater or to other vulnerable areas.

United Kingdom (UK)

As a result of the adoption of the thematic strategy for the sustainable afsplant protection
products by the Commission, the National Action Plan of the United Kingdom was developed with an
extensive range of measures influencing and controlling pesticide use. This plan consists of five
separate parts covering the subjects ofater protection, biodiversity promotion, amenity use,
amateur use and availability. Therefore, the following existing measures are attributed to and
therefore integral parts of one or several of these five detailed plans.
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D Measures for prevention and/o suppression of harmful organisms
Use of predators (phytoseuileus persimilis) ieeghouse crops. Grass weed control through managing
population via variety choice, crop rotations and cultivations to reduce the Jogildf resistance.

(3) Threshold valus as a basis for decision making
Some thresholds for insect control and for some diseases are widely adopted.

4) Non-chemical methods to be preferred

Use of methods other than pesticides is applied in conjunction with pesticides where appropriate to
control pests (weeds, fungal diseases and insect pests). Different methods should be used in
conjunction with one another to achieve effective and eefective control. Biological control is more
successfully practiced in protected situations and very spgetifiactions and effects. Adoption of
mechanical methods of weed control in horticultural crops.

() Targetspecificity and minimization of side effects
Beneficial insect safe pesticides are used on fruit and vegetables (e.g. typhlodromid mites).

(6) Redution of use to necessary levels

Usage of appropriate doses below those recommended by the manufacturer is widely adopted. An
increase in application frequency results in less pesticides being used. The recommended
manufacturer dose is typically too high.

@) Application of antiresistance strategies
It is suggested by scientific literature and field experience that low doses generally reduce the risk of
resistance. Reducing the number of pesticide options is also supposed to lead to pesticide resistance.

(8 Records, monitoring, documentation and check of success
Water monitoring arrangements are being improved. An environmental monitoring scheme is also
seen as a support of the biodiversity plan.

Furtheraspects addressed
(10) Proper sprayfree buffer zanes to water areas or in general to prevent contamination of

areas outside the field by wind drift
A huffer zone policy is being reviewed with regard to water protection.

(11) Manage the agreecosystem to suppress the buildp of pests
Sensitive and aquat species and habitats are identified and mitigation measures developed. Nitrogen
management is performed in nitrogerulnerable zones.

(12) License system allowing buying and using products, access only for professional users
Some products are labelledsaavailable only for professional users, not for private gardeners.
Inappropriate disposal of amateur products is prevented. In addition i§ the amateur use plan is
addressed at those neprofessional users. It includes regular surveys of amateuandepractice and
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the compliance with a revised labelling guidance. There is also a communication strategy for amateurs
0dzZAf G FNRBdzy R GKS 3AFNRSYSNBQ Fyydz f OFfSyRI N

(13)  Aerial spraying shall not be permitted
The aerial spraying arrangements are reviewetthiwithe water protection plan.

(20)  Adaptation of target plans, e.g. every five years
The UK strategy and the plans developed under it will be reviewed every five years.

(21) Research and development of new IPM measures
Research and development programma® developed and reviewed within the five fields of the
national action plan.

(22)  Intensive dissemination

Knowledge transfer is developed within the fields of the national action plan. Information exchanges
between plant breeders, crop protectiosnd farming industries are facilitated. Communication also
takes place with the European Commission and via national user gréupsiotion of IPM is
performed through organisations such as LEAF.

(23) Conserving and improving biodiversity on the farm

The biodversity plan is used to identify sensitive species and habitats and to develop a mitigation
YSI adzNB o ! Go K2t S TFdeWddped;develhgh@nt abd profeétiont of farmldhd
habitats are also promoted.

(24) Crop protection management plan
Crop potection management plans are integral parts of the Pesticide National Action plans.

(26) Targeted MRL
Regulatory controls comprise maximum residue level legislation, for example with regard to water
protection.

(32) Registration and permission

The natiorl availability plan contains elements of the EU and national approvals process, including the
review of the operation of a special d#bel recognition scheme, possible faisick schemes for
semiochemicals, biopesticides and minor uses, and a promofiarutual recognition.

5.2 Evaluation of and summary on existing general IPM principles

Based on the information provided in chaptgrl, it can be seen that many different key aspects
related to plant protection measures sometines addressing specifically IRMexist on national and
international levels. In the following list, all aspects are summarisgd an indication of which
countries or international organisations in particular mengdror explaired these items(column 4)
Column 2 covers the keywords or heading under which a principle or new element can be summarised
In column 3the relationship to the otheprinciples or other legislation is mentiongd column 5, the
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direct link to IPM is considered. It can be seeattmost elements are not directly linked to IPM but to

plant protection in general. In the following, such elements not directly linked to IPM are not

considered further.

The principles already included in tlagreement established between the EP and tlwurieil are
highlighted in green

Table3 IPM principles/elements mentioned in the concepts of various organisations/countries
Relationship with other principles (to be Organisation/ Link to IPM]
No. | IPM principle/elements subsumed under/combined with/tod for Member State where

Pesticidefree environment

achieving)

Pesticidefree environment is a target

principle can be found

Not directly related

(9) | with control of ground value of the implementation of (5) with SE, NL and other to IPM
water, soil, food and feed use of (8), not an independent principle
Proper sprayfree buffer Requirement and practice for Not diredly related
zones to water areas (many| minimisation of side effects (5) and to IPM
(10) countries) or in general to supporting function for prevention Many countries, SE
prevent contamination of measures (1). Also required under Articl tightened; EISA, IOB
areas outside the fiel by 10 of the agreed text by EP and Council
spraydrift (SE)
Manage the agreec_osystem Might be s.ubsum_ec_l to (1), organisation FAO, PAN, BG, Lati Yes
(11) | to decrease the buildip of measures; but this is a real lotgrm and .
. America
pests challenging task
Not a part of IPM; at best a tool/political Not directly related
License system allowing instrument in order to reach or to seconc to IPM
12) buyingand using products other goals, therefore part of policy tools UK. others
(AT and others), access only (31). Covered by Articles 5 and 6 in the ’ ’
for professional users (UK) | agreementreached among EP and the
Council
Aerial spraving shall not be Measure in order to achieve (5). Also Not directly related
(13 ! spraying considered in Article 9 in thegreement Several countries, |0B to IPM
permitted ;
reached among EP and the Council
(14 Chemical soil disinfection Measure in order to achieve (4) and (5) |OBC Yes
shall not be allowed
Testing/supervision of Measure in order to. achieve (5) and (6), DE, DK, FI and others Not directly related
(15 Spraving equipment also covered by Article 8 the agreement IOBCEISA to IPM
praying equip reached among EP and the Council
Additional and independent principle, Not directly related
preventing negligence, malpractice and to IPM
Safe storage and handling o gbuse. Also aeered by Articles 8 and 12 Severdcountries, EISA
(16) esticides and equipment in theagreement found between the EP IOBC
P quip and the Councilsee also Annex Il of the
agreement reached between EP and the
Counci)
an System to recover pesticide | Supplement to (6), safe storage and BE Not directly related

packaging

handling of equipment. Also considered

to IPM
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Relationship with other principles (to be Organisation/ Link to IPM
No. | IPM principle/elements subsumed under/combined with/tod for Member State where
achieving) principle can be found
Articles 8 and 12 in thagreement found
between the EP and the Coun(@ke also
Annex Il of theagreement reached
between EP and the Council
Specific training schenfer Additional and independent principle. FI, AT and others, Latit| Yes
farmersdedicated tolPM, However, also considered in Articles 5 a| America; EISA, PAN, 0B
(18) | (certificates for users 6 in theagreement reached between EP FAO; improvement
mandatory); further IPM and theCouncil required by several
specific advice systems countries
Setting of national Belonging to (8) for the national Not directly related
targets/plans of success for | perspetive ¢ operational targets and to IPM
(19 | soil, groundwater, goals are a prerequisite for checking NLand others
environment and success.
biodiversity
To be combined with1©) and therefore Not directly related
) (8) ¢ targets are a prerequisite for to IPM
(20 :(;argjélglnso;éirrgset plans, checking sucas. Considered in Atrticle 4 Many countries
e in the agreement reached between EP
and the Council
1) Research and development | Additional and independent principle especiallyNLand FR Yes
of new IPM measures
Element of training measures, to be Yes
. . N combined with (20). Considered in Article .
(22) | Intensive disseminaiin 4 in theagreement reached between EP especially NL
and the Council
Conserving and improving | Could be subsumed under (1) Yes
(23 o L2 BG
biodiversity in the farm
Indefinite superordinated concept Not directly related
comprising other principles already to IPM
Crop protection mentioned, therefore no separate
(29 principle. Also considered by Articles 4 EISA, USAPAN
management plan o e )
and 13 (crop specific guidelines) in the
agreement reached between EP and the
Courell
Avoidance oburplus Measure in order to reach (9) and Not directly related
25 chemicalsad_equate disposal therefore finally (5) I0BC, EISA to IPM
of surplus mix or tank
washings containers etc.
Principle similar but weaker than (9), Not directly related
therefore also to be subsumed under (5) to IPM
(26) | TargetedMRL and (8). Covered by a separate-EU EISA, 10BC, D
directive
Obligatory part of good practice and of Not directly related
any production pocesses, therefore no to IPM
. genuine part of IPM. Also considered by
(27) | Emergency action plan Articles 4 and 13 (crop specific guideline; EISA
in theagreement reached between EP
and the Council
Shouldbe part of good practice, no Not directly related
genuine essential component of IPM. Als to IPM
Environmental protection considered by Articles 8 and 12 in the
(28) during mixing and filling agreement reached between the EP and EISA
the Councibind in detail already specified
in Annex Il of thegreement reached
between EP and the Council
Part of Good Plant Protection Practice, Not directly related
Observing préharvest not IPMspecific. Considered by Article 4 to IPM
(29) intervals in theagreement reached between EP PANEISA
and the Council
Designing adlanced soil One possible measure of (1) which is Yes
structure, farming structure | further developable
(30) | and species in order to PAN
support the reproduction of
beneficial organisms
(31) Supporting policy tools additional and independent principle PAN, FAO, severg Not directly related

including economic

countries

to IPM
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Relationship with other principles (to be Organisation/ Link to IPM
No. | IPM principle/elements subsumed under/combined with/tod for Member State where
achieving) principle can be found
instrumentse.g. pesticide
tax, subsidies, but also
financial and insurance tools
for IPM farmers
Element of good practice, no specific IP) Not directly related
(32 | Registration and permission principle. Alsaonsidered by Articles 5 I0BC to IPM

and 6 in theagreement reached between
EP and the Council

Compliance with statutory Generall in§truction covered in detail by Not directly related
(33 o other principles and good plant protectio I0BC to IPM
conditions .
practice.
Spray windows (small As a recording and monitor_ing instrumer Yes
(34 untreated areas) to check the effect of spraying versus IOBC
untreated field covered by (8) and (1).
One important approach and focus point Yes
Focus on important causes within research and developmeri2l).
(35 Might also be considered in crop specific FAO

and mechanisms ofcion guidelines (Article 13 in the Common

Position) as a universal principle

In total nearly30 elements; in addition to the8 principles available in the agreement between the EP
and the Councit could beidentified as mentioned in already existing material on plant protection and
IPM. However, there are several elements included which are related in a broader frame to tluf use
pesticides and not directly to IPM as for example (12) changeover to pesticides with less risks if
possible, (16) safe storage and handling of pesticides and equipment or the introductbencént

(17) systems to recover pesticide packaging. Othefiex to general issues related to the environment,
such as (11) management of the agroosystem to suppress the build up of pests or (22) conserving
and improving biodiversity in the farm. Several identified element refer to political instruments or
actions to be taken, such as (20) adaptation of target plans or (31) supporting policy tools including
economic instruments.

Several of the identified elements are already correspondioglyered by principles of the agreement
reached between the EP and theuail or are already considered within general articles of the draft
Framework Directive and are also not directly related to IPM.

Only very few aspectg differing from the eight general principleg could be identified as linked
directly to IPM.

It coud be shown that nearly all identified alreadyisting elements are somehow closely related to
the eight principles, can be regarded as a-sategory to one of the principles or as a tool to achieve
it. In the following, Table3 is shown in an updated version highlighting only elements which are
directly linked to IPM and not just to general plant protection elements.

Tabled Existing IPM principles and their usability for amending the curgntementreached
between the EP and the Council

Relationship with other principles (to be Organisation/ Link to IPM
No. | IPM principle/elements subsumed under/combined with/tool for Member State where
achieving) principle can be found
Measures for prevention Agreement reached
(1) @ and/or suppression of between the EP and the
harmful organisms Council
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Relationship with other principles (to be Organisation/ Link to IPM
No. | IPM principle/elements subsumed under/combined with/tool for Member State where
achieving) principle can be found
(2) | Tools for monitoring
®) Threshold values as basis fo Also found completely at
decisionmaking IOBC, EISA and to a gre:
@) Non-chemical methods to be extent at PAN Europe anc
preferred FAO
®) Targetspecificity and
minimization of side effects
©) Reduction of use to
necessary levels
%) Application of antresistance
strategies
Records, monitoring,
(8) = documentation and check of
sucess
Manage the agr@cpsystem Might be gubsum_ed_ to (1), organisation ¢ FAO. PAN, BG, Lati Yes
(11) | to decrease the buildip of measures; but this is a real lotgrm and .
. America
pests challenging task
Chemical soil disinfection Measure in order to achieve (4) and (5) Yes
(14 IOBC
shall not be atiwed
Specific training schenfer Additional and independent principle. FI, AT and others, Latir Yes
farmersdedicated tolPM, However, also considered intistes 5 and| America; EISA, PAN, I0B
(18) | (mandatory certificates for | 6 in theagreement reached between EP FAQO; improvement
user9; further IPM specific and the Council required by several
advice systems countries
1) Research and development | Additional and independent principl especially NL Yes
of new IPM measures
Element of training reasures, to be Yes
. . R combined with (18 Considered in Article .
(22) | Intensive dissemination 4 in theagreement reached betweeBP especally NL
and the Council
Conserving and improving | Could be subsumed under (1) Yes
(23 - Lo BG
biodiversity in the &rm
Designing a balanced soil One possible measure of (1) which is Yes
structure, farming structure | further developable
(30) | and species in order to PAN
support the reproduction of
beneficial organisms
Spray winows (small As a recording and monitor_ing instrumen Yes
(39 untreated areas) to check the effect of spraying versus I0OBC
untreated field covered by (8) and (1).
One important approach and focus point Yes
within research and development (21
(35 Focus on important causes | Might also be considered in crop specific FAO

and mechanisms of action | guidelines (Article 13 in thegreement
reached betweerkEP and the Coungis a
universal principle

Principle (1) of theagreement reached between the EP and the Cdus@ kind of norexhaustive list
covering general preventive and supportive measute be applied to achieve prevention and
suppression of harmful organisms. The identified elements (11), (23) and (30) are further elements
which could be mentioned.

ESYSYy(d omm0 K2 ¢S Q@ Sdiddsysténatb guppieSs thé Kull 2N2 LJISaita¢ 3I2S
than the approach in Europe.

An agreecosystem might be defined as a functional unit, producing agricultural products and
providing rural services, which inclesla set of agriculturally related elements and interactions among
those elements. For instance, agricultural land, labour, capital, and management can be identified as
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the input elements for an agrecosystem at the farm level. These elements idiek with one
another and interact with external attributes. The internal and external interactions determine various
functions of an agreecosystem.To simplify the complex relationships in agrcosystems, one
fundamental approach is to divide the system istume broad dimensions or components such as for
example environmental, economic, and human dimensions.

These dimensions exist in aggoosystems at different scales. The fundamental idea of such an
approach is to analyze the complexity of an agoosystemby characterizing each component part
separately and exploring the relationship among these parts. The understanding of aacagystem

as a whole depends largely on how the inherent interactions among these dimensions are recognized
and generalized.

Ore aspect considered in agerological management systems is for example polycultivation of
various plants with a positive effect to each other at the same cultivation period in the same field. As
this system is not established for the majority of arahleps, it is recommended to invest further in
research in order to learn more about the potentials and how to extend the concept to additional
crops.

9f SYSyld o6Ho0 A& Y2NB 2NJfSaa IfNBEIFIRe& O20SNBR o0&
beneficial organism for example by adequate plant protection measures or the utilisation of ecological
AYFNF a0 NHzOGdzNBEaA AYyaARS FyR 2dzidaARS LINPRdAzOGAZ2Y &A

i oA

Element (30) can be linked to the sGbft SYSy i & LINR
organd Ya ®¢

OGAz2y FyR SyKFyOS$)

¢CKA& YAIKIDG 0SS RA
further ROA OS &aeaidsSy
FYR StSYSyld O6HHO
linked to IPM.

FTTSNByi T2NJ StSYSyid omyo @GN Ay
¢ Fta Sttt +a StSYSyld oOHmMO G&NB3
&

Ay U S ¢leimkerisSire Behatah bibtyednyalsolba spetHically ! f f

Q)¢

z

9t SYSyil oon0v GALINI@AYy3d gAYR26a¢ Ad a2YSK2g NBf I
of monitoring success of a plant protection measure.

It could be shown that most aspectvhich are on the same level as the general eight principles and
addressed in the existing concepts of countries and leading organisations are already covered by the
principles proposed in the agreement reached between the EP and the Council. Howewvetd ibe
identified that additional aspects not addressing the professional user but the policy makers are of
major importance.

Aspects suck as training and research cannot be made mandatory and will therefore be stressed in the
draft guidance document.

Based on the fact that Member States approaches related to IPM are sometimes very different, the
guestion arses as to what aspects seem to be necesgaag a minimuny, to call an applied system
Integrated Pest Management. Based on the feedback from tnestipnnaires and discussions with
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experts, it seems that the following aspects need to be respected in an integrated way when IPM is
applied:

e Where feasible, application ofjeneral precautionary and supportive measuresuch as
appropriate crop rotation, cultivation techniques, hygiene measures and enhancement of
important beneficial organism by the utilisation of ecologitedtures inside and outside the
production sites.

e Using a well establishecbntinuous monitoring methodology/systemwhere availake in order
to follow the developmentf pests and diseases.

e Using anappropriate decision making systenwhere feasible and availableBased on the
monitoring results, this shall enable the professional user to decide whether and when to apply
plant protection measures.

e Consideseveral rules in cases where a plant protection measure is necessaei as:

o Non chemical methods should be preferred whenever they provide satisfactory control
taking economic aspects into account as well
0 In cases where chendtmethods have to be used they shall be as specific as possible and
shall have the least side effects
0 The doses applied shall be kept to a minimal possible level
0 Anti resistance strategieshall be &ken into account
Using aecord systen that enables cheking the success of the applied plant protection measures

It should be stressed again that only the combination of all these elements leads to an effective IPM
system. When applying IPM it is also essential to considehat to do wheri so that a well
functioning management system can be established. In this regasdems appropriate to consider
different periods over the year, which will vary for different crops as well as from MS to MS due to
climatic differences. In general, a splitting into pbstvest and preplanting (offseason) as well as
different stages in the growing seasqre.g. based on the different levels of development of a plant
during the growing season, seems appropriate.

The aspects mentioned above as a minimum necessary foPMnslstem reflect the eight general
principles addressed in the Framework Directive. Principles 74 of the Framework Directive are all
NEf S@Fyid dzyRSNJ GKS aLISOG aO02yaAiARSNAYy3I aSOSNI
In other wordsthe eight principles show exactly the key elements necessary for an IPM system.

After having considered the minimutavel, it seems interesting also to consider the maximum level
that can be achieved when applying IPM? As the eight principles are vaegrajeand not yet
operational for application in the field, Member States have to provide much information to the
professional user such as various threshold levels, information on pesticides or recommendations for
use of noachemical plant protection mettds. This is related to many additional requirements that a
professional user has to consider. In some cases, such information will only be provided based on
common accepted standards, but in some cases the provision of such information is related to
extersive research and continuous work for example via reference farms. This means that in this
regard the invested efforts can vary from a minimum to a maximum.
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An example how MS can implement the eight principles in a minimum and maximum approach is
shown n the following:
Increasing efforts for MS

v

Minimum Minimum ¢ Maximum Maximum

Appointment of certified and Information and data will be provided on Information and data will be progéed on

qualified advisors. Professional | regional levels for main crops and main pests i| regional levels for main and minorops and

user complies with the legislativ{ a way that professional users have access to | mainand minorpests in a way that professional

obligations if a regular contact t¢ such information. users have access to such informativi|a

an advisor is ensured training and awarenesgaising activities, the use
of the information is supported.

No¢ or only very limitedg The information provided is based on scientific| The information provided is based on
information is provided by MS. | knowledge and experience. continuous research (e.g. referenfams) and is
updated and adapted whenever necessary.

Figurel Minimum and Maximum approach for IPM

To sum up, the basimodel of IPM is covered with the general principles, a maximum approach does
not necessarily mean additional elements but the framework necessary for the application of the
general principles in the field can vary from a basic scenario to an extendearigcgning into much
more detail than the basic scenario. This can then be regarded as a maximum appioaeher, it
should be made clear that the basic elements remain the sqrogly the level of detail and effort
related to the application differs.

Even if not addressed in the IPMlated legislation, there are several aspects which have been
aGNBaaSR o0& aSOSNIft aSYOSNI {GFGSaQ SELISNI&AZ ylI Y!

e carry out continuous training activities for professional users

e have fundsavailable for advisors, both qualified and independent

e raise awareness for IPM at community level; marketing must be promoted in order to increase
the value of IPM products; information regarding the advantages and benefits obtained by
IPM programmes forthe environment, farmers and consumers must be provided to
customers.

e carry out and support research in this field, funds for research and experimentation must be
made available

e have sufficient personnel available in the countries to enable effective IPM

e have funds for monitoring, forecasting and warning available

¢ find ways to guarantee funds for farmers adopting IPM measures

Having discussed the general principles and the minimum and maximum approach thereto in the
paragraphs before it appears to bmportant to check how MS should specify the general IPM
principles. Therefore it seems interesting to look on the feedback from the questionnaire survey and in
LI NI A Odzt F NJ 2y (KS ljdzSadGAz2y G52 @&2dz NBIF dNjResti KS
YEyF3SYSyd F+ta G22 FoadNIOd 2N A3SYySNrfz adzFFAOAS
majority of Member States experts considers the general principles as sufficiently specified. It was
mentioned several times that further speciition in such a legislative text seems not posdigleause

every situation (crop, target organism, conditions), where the principles apply, is diffdiesite is a

Pl
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need to make more specific details for crops and pests, but that kind of details voidgbayiven ora

crop specific level. In a practical and changing environment the professional user has to be advised
how to behave in order to comply with the legal requirements.

Based on this background it seems appropriate for MS to specify the gdfdaprinciples in a
similarly general way in their national legislations. In parallel it is necessary to provide professional
user where they can get further information or advice on how they can comply with the general
principle in the practical work.

In the following this should be underlined by an example focusing on principle 4 (non chemical
methods to be preferred) when controllingolorado potato beetle (Leptinotarsa decemlineata), CPB

It is assumed that the professional user is aware of all Higatipns in the framework of IPM. He has
attended several training courses and field meetings and knows that beside various precautionary
actions, monitoring activities as well as decision making systems are necessary.

Although he has already applied seal precautionary measures like appropriate crop rotation etc. he
discovers the appearance of Colorado potato beattavly hatchedarvae in a number which is above

the threshold level provided by the MS advisory service.

He is aware that plant protectiomeasures are necessary in order not to lose the harvest.

His national legislation related to IPM is based on the EU Framework Directive and requires him in case
of a plant protection measure to preferustainable biological, physical and other nomemtal
methods to chemical methods if they provide satisfactory pest control.

In order to comply with these general requirements, he is aware that he has to check what to do
exactly in his situation and he immediately contacts an advisory service or chexlisfarmation
provided by the plant protection service of the MS related to potatoes and in particular the Colorado
potato beetle.

The information he receives is that there are some biological measures available which are suitable to
control the Coloradgotato beetle, namely

e NOVODOR FC (B. thuringiensis ssp. tenebrionis), a form of Bt that is not genetically engineered
and can be used

e NEEMAZAL/S (Neem seedxtracts)

e SPRUZIT NEU (pyrethrum/rape oil)

Furthermore he receives the following recommendato

e combined application of NEEMAZAILS and 2 days later NOVODOR FC treatment is the best
strategy for controlling defoliation through CPB parasitic nematodes;

e commercial formulations of Heterorhabditis species are available and have been shown to be
more pathogenic, to the CPB than Steinernema species of nematodes, which are also
commercially available

¢ Bt is effective only if ingested by the pest, and then only in the larval stage. Furthermore, Bt
sprays are generally effective only against newly hadcG®B larvae. Applications should be
made within one to two days.

e essential for a successful control of CPB by using the listepdsticides is the ideal timing of
the treatment at the maximum occurrence of larvae (L3/L4).
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As he has discoveretd infestation quite early, his timing is ideal and he can apply Bt gsdsiticide
against the newly hatched larvae. He documents all the measures carried out.

He is well aware that he has to control the success of the measure and luckily he canthecord
success of this measure as the monitoring results shows that the Colorado potato beetle larvae have
been reduced to a level far below the action threshold.

He is aware that this recommendation for appropriate non chemical methods might changeroeer ti

and in case of a similar situation 5 years later he has to check again the information provided by MS
advisory services.

To summaries, the farmer has preferred a non chemical plant protection measure and therefore
complies with the general requirementelated to principle 4 in his national legislation. The way how

he could achieve the compliance was directed by the involved kind of plant and the identified pest. In
case of a different plant and a different pest a different strategy would have beeessary.

In order to enable professional user in MS to comply with general IPM principles it seems necessary to
specify general IPM principles in a similar way as done in the EU Framework Directive. In addition it is
necessary to oblige professional userconsider the information on a crop specific level provided by
MS or appointed advisory services that is necessary in order to be able to comply with the general
principles. What is also important on a national level is that MS should foresee somatanylig
requirements for professional user related to training activities, field meetings, workshops or similar
activities.
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6 Evaluation of the proposals made by the EP and the Council

Following the results presented in chap&rchapter6 covers the evaluation of the proposal made by

the European Parliament and the European Council. As differences between the pramizated

only in the first available versions and therein alsoly in principle 1, in the following, the eight
principles are evaluated as they are included in the Common Position of the Council and as they have
been accepted by the European Parliament in its second reading.

6.1 Pros andcons of the proposals

While collecting the inforration provided in chapteb.1, several parameters have been discussed with
various national and international experts such as for example the feasibility or the expected cost
benefit ratio or the expected controllability. Evérihe principles currently suggested seem to cover all
important aspects, its one of the tasks within this study to look critically at them, to go one step back
and to consider firstly their usability and efficiengyhis means to consider if they ateseful at all to
achieve the aim of IPM and subsequently to evaluate the feasibility and implementability of each
principle. Further important criteria should be acceptance by professional users, the cost benefit ratio
and the controllability, otherwise sere problems might show up if a measure cannot be monitored
and is not accepted by the intended target group.

In the following, the eight available principles are evaluated against these seven criteria namely:
usability, feasibility, efficiency, implemw&bility, acceptance, cost/benefit ratio (economic
justifiability) and eforceability. Therefore, a simple point system is used. The evaluation is based on
input from discussions with experts as well as on existing experiences of the project team.

It is @arried out from two different perspectiveg on the one hand, from the point of view of a
professional user and on the other from the point of view of the authorities.

Table5 Evaluation of general IPM principlepoint of viewof professional user
General principles A | B)| (© | (D| (BE) | A (G In total

Measures for prevention and/or

@ suppression of harmful organisms 4 4 2 2 1 1 2 12
2 Tools for monitoring 2 2 2 2 2 1 2 13
Threshold values as a basis for
@) decisionmaking ‘ ‘ 2 2 2 2 2 14
@) grc(;rf;crrrl:gwlcal methods to be 2 1 2 1 1 1 2 10
®) 'Sl'i?jregzifsepcetgiﬁcity and minimization of 2 2 2 2 2 2 2 14
(6) Reduction of use to necessary levels 2 2 2 1 1 2 2 12
) gpr);)tléc;éfn of antresistance 2 2 2 2 1 2 2 13
®) Records, monitoring, documentation 2 2 2 2 1 1 2 12

and check of success

Assessment: 0 = criteria not fulfilled; 1 = criteria only partly fulfilled; 2 = criteria fulfilled
(A) Usability; (B) Feasibility; (C) Efficiency (D) imgheability; (E) Acceptance; (F) Cost/benefit ratio
(economic justifiability); (Gnforcebility
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Table6 Evaluation of general IPM principlegpoint of view of the authorities
General principles A 1B © | D B | 6E®]| (G In total

Measures for prevention and/or

@ suppression of harmful organisms 1 2 1 1 1 1 9
2) Tools for monitoring 2 1 2 1 2 2 1 11
®) 'Ir;]f;rlzigold values as basis for decisic 2 5 5 5 1 P
) glr(;;;i?sgwical methods to be ) > 5 1 5 5 5 13
®) ;?jsjgifsgcet(s:iﬁcity and minimization of 2 2 > > 5 5 5 14
(6) Reduction of use to necessary levels 2 1 2 1 2 2 1 11
@) 3?;:::;2? of antresistance 2 > 5 5 2 5 > ”
®) Records, monitoring, documentation 2 ) > > 5 5 5 14

and check ofuccess

Assessment: 0 = criteria not fulfilled; 1 = criteria only partly fulfilled; 2 = criteria fulfilled
(A) Usability; (B) Feasibility; (C) Efficiency (D) Implementability; (E) Acceptance; (F) Cost/benefit ratio
(economic justifiabity); (G) Bforceability

As a result of this evaluation, it can be seen that none of the principles currently proposed is expected
to fail for the criteria used for the evaluation, however, in some cases it seems that a complete
fulfilment might be critial and needs further actions.

From the point of view of a farmer for example, there might be some concernsinglad
implementability, acceptance as well as the cost benefit ratio. Especially for the first two aspects, MS
are in a position to support ani assist the professional user so that no problems arise in relation to
implementabilityand acceptance. If MS provide sufficient information and ensure training activities for
professional users, acceptance will increase and implementability will bareshsThe situation
related to the cost benefit ratias slightly different. When applying IPM, it might happen that the
professional user will have to cope with higher castsome actions. Possible higher costs might have

to be supported somehow by MSuthorities. As already mentioned above, various elements have to
be considered by MSuch aspromoting IPM products on the market and having funds available for
research as well as for advisors and farmers.

From the point of view of a Member State authgrithe situation is different. Weak points seem to be
feasibility, implementability and controllability. For the first two aspects, MS authorities will have to
work on information material, on training courses for professional users, but they will alao tba

raise awareness on the overall aims of IPM. The controllability seems to be different. While for some
of the principles it seems possible to monitor if professional users apply the principle, some others
seem to be difficult to control, like the apmpriate application of a monitoring system. This is a point
where MS have to trust in their professional users underlining again the importance to train and to
support professional users or where additional actions such as involvement of certified adhasdos

be considered.
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6.2 Monitoring of implementation

Point 1 is very important in order to make prsftonal users aware of the regulation, the benefits and
related support. It is expected that once the framework is provided to implement IPM, the majority of
professional users will aim to comply with the principles. Howewar,af minority, deterrence is
necessary. The effectiveness of a deterrence approach depends upon:

o the perception by the potential violators that they are likely to be detected;
e a quick response whemon-compliance isletected; and
e penalties that encourage violators to change their &eiour.

These are some very general points, aimitethe Framework Directive leaves soreewayas tohow

to monitor professional users applying the general principles, it is essential to find a proper method of
compliance monitoring in order to takinto account national considerations. Aspects such as control
form, control frequency, evaluation of key aspects, control techniques, control documentation, as well
as consequences and penalties in case of-campliance of professional users with national
legislation should be taken into account.

Another element, which appears to be important, is to check if any similar monitoring systems already
exist and if they can be used for this purpose as well.

Based on this background, there are various possdslitvhich can be considered for compliance
monitoring.As agricultural structures and common attitudes towards plant protection in general in the
MS are differently developed, there might also be varying approaches to promote implementation of
IPM. On theone hand side MS might emphasise the significance of advisory services and on the other
hand relay upon the already responsible handling of the issue by the farmers. In other words some MS
might need to be more restrictive than others to be in compliandh WM.

i One possibility would be to strengthen the involvement of certified advisors. It might be a tool to
expect compliance if a professional user is supported by such an advisor.
From a MS point of view, it seems important to provide some critenigsfich advisory services,
including for example a certification scheme.
Depending on the national situatianfor example, the advisory service is a public organisation, or
if various private organisations are involved, it would be important to considhercouldbring in
the knowledge necessary to implement IPM.is common practise that advisory services provide
initial warnings and that farmers react with monitoring activities in this regavdhere a MS
decides to involve various private organisats and to expect compliance of professional users
that work with these advisory services, it seems necessary to providearsdasd set of
information (for exampleguideline considering pests and diseases in the proceedfitige year,
threshold levelsetc) to be used. This ensures that all advisory services work on a similar level
and guarantees fair treatment of professional users. It is also necessary to highlight the
importance of monitoring activities. Where insufficient numbers of advisors arelabi@i
professional users have to ensure regular monitoring activities of their fields by themselves.
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A If a MS chooses to follow such an approach, the following performance indicators seem
appropriate:

- evidence provided by the professional user wig the appointment of an appropriate
advisory servicéincluding mplementation d e.g. warning service subscription)

- evidence provided by the professional user showing regular contacts with the advisory service
(regular monitoringand consultations have be ensured)

- evidence provided by the professional user and issued by the advisory service showing that the
farmer is in line with IPM requirements

In many countries, advisory services are well established and can be used in an adapted way for
implementing IPM. However, MS have to ensure that the work carried out by the advisors is in line
with the general requirements in the Framework Directive via certification for example.

It should be mentioned that the involvement of qualified advisory serviseisnportant regarding
implementation of IPM. Even if a Mi®esnot to expect compliance by professional users where they

are supported by such an advisory service, the involvement is necessary in order to assist the farmer in
compliancewith the requirenents.

T Another possibility would be to place more responsibility for compliance on the farmers
themselves. This does not exclude the involvement of advisors; however, the professional user is
more actively involved in ensuring compliance. Choosing thjraach means for MS that
sufficient and updated information has to be available for the professional users upon which they
can basetheir work. It is necessary in this regard to provide information on how monitoring
should be conducted, which threshold/tds should be used anglin the case of a necessary plant
protection measure; how to choose the right measure considering resistance problems as well as
the effectiveness of a measure. As soon as such an information framework is provided, a set of
inspedions to assess or verify compliance fmpfessional users can be carried olihe types of
inspections include the following:

e inspections;these are inspection actions whereby professional users must provide evidence
that they practise IPM according todhrequirements. This can for example be achieved by
control of their documentation and some questions related tbeir working practise.
Therefore, a specific control sheet seems suitable which could be similar to the crop specific
control sheets used byo)BC.

e surveillance inspections; these are actions that take place continuously and on a broader
range. Such activities could for example be linked to advisory services, which report to MS
authorities on their observations. In addition, this could melatta representative number of
farmers are asked to report plant protection measures via e.g. an internet tool.

+ Control inspections; these are actions that take place in cases where professional users have
been identified within an inspection as being n@ompliant and determines whether
behaviour has changed.

A If a MS chooses to follow such an approach, the following performance indicators seem
appropriate:

- evidence provided by the professional user showing that a monitoring and decision making

sydem is in place (documentation of monitoring results, knowledge of and compliance with
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threshold values, correct choice and application of chemicaldoemical measures,
knowledge and application of supportive measures)

Both approaches must allow for taan to be taken in case of necompliance. Such actions might
comprise the following and might change over the years, since it seems appropriate to have a
transition period in which consequences aim at encouraging professional users rather thanipgnalis

them:

- provision of further advicéwarning) and/or penaltythis can for example mean an
educational letter informing professional users of how they can improve their behaviour, or
which obliges them to attend a training seminar; control inspectiongeztemmended

- sanctionsand penalties; such penalties can range from small to higher fines or they might lead

to a stop or shut down of any activity related to non compliance;

It is important to consider that professional usecannot be expected tperfectly implement the
provided guidance from the beginning .0A reasonable transition period is necessary between
establishment of guidance and first control/sanctions, in order to allow users to learn how to

implement the guidance.
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7 Crop specific IPM elements

7.1 Selection of main crops

In order to cover crops; relevant within the EUW; a selection of the most important crops for the
examination of crogspecific IPM elements has been carried out as an initial step.

The following quantity related criteria were taken into consideration for thect@n:

. relevance of the crops with respect to the use of plant protection products
. relevance of the crop in the crop protection market

) treatment index for pesticide application

. relevance of the crops in terms of volume of harvested production

o relevance othe crops related to the cultivated area

In addition to these quantity related and statistically available data, several further aspects have been

taken into account;:

. The geographic distribution area of the selected crops should cover the European tJaiorell
balanced manner

° The categories cereals, oilseeds, fruits, crop trees, vegetables and potatoes should all be

represented
. Crop rotation systems and individual crops should both be represented

. Field growing and greenhouse growing should both be regmeed

. The selection of crops should be limited to a number that is manageable within the project

resources

. Already available crop specific IPM guidelines should be available for the crops in order to enable

further project work (evaluation of existing afgaches)

Taking these criteria into account, the following main crops cultivated in Europe have been selected in
close coordination with the Commission Services for the further examination of crop specific IPM

elements:
. Common wheat (cereals
. Maize (ceeals) Can bemerged
. Rapeseed (oilseed)
) Potato
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. Tomato (vegetables) A field growing and protected growing
. Vine A G DA GAOdz G dzNB ¢
. Apples (crop trees)

The first three categorie® 'y 6S YSNHSR Ayid2 dalFNFo6fS ONPRLIAE
rotation sysem, and each single component of this system is related to substantial quantities of
production, use of plant protection products and is cultivated on large areas.

Potatoes represent arable production in high quantities. The cultivation requires the uspaiftant
guantities of plant protection products.

Tomatoes represent greenhouse cultivation with increasing importance which is related to
considerable quantities of plant protection products used.

The production of wine and must represents the cultivatof perennial crops with high production
volumes and a high input of plant protection products.

Apples represent the most important crop of the crtypes category, with respect to production
volume, and the use of plant protection products and also historic prototype of integrated pest
management.

Table7 and Table8 show the selected crops in relation to relevant statistical and indicator data.

Table7 Selection of main crops for the further examination of crop specific IPM elements and related
statistical data

Crop Percentage of Treatment index Volume of Cult Characteristics/
(crop category) EU25 and EFTA for pesticide harvested vated distribution
crop protection applicationl) crop area (in
market production 1000 ha)
(in 1000 t)
1 Common wheat 32.6” 1.41.40.40.6 125,889 22,793 Wheat, maize and
(cereals) rapeseed are suitable
2 Maize 8.6 0-1.2-0.030 55,368 8,531 for crop rotation
3 Rapeseed 7.9 0.7-1.21.40.1 15,658 5,215 |  (system approach on
plant level)
4 Potato 5.1 6.1-1.6-:0.90 56,702 2,241
5 Tomato 9 2.7-0-1.2-0.4 21,326" 338> |  Greenhouse growing;
(vegetables) extension of acreage i
Spain
6 Vine 9.8 12.40.1-0.6-0 173,008” 3,643
7 Apples (fruit) 4.6 21.81.44.80 11,582 621

1) Coefficient of measures for fungicide, herbicide, insecticide and growth regulators application, developed and appligchéoyGe
within the NEPTUN project series.
Source:http://wwwbba.bund.de/nn_921032/DE/Home/koordinieren/neptun/neptun__node.html__nnn=true = @t®ber 2008),
values based on different years

2) Percentage of cereals in total

3) Percentage of other fruit and vegetables in total: 12.9%

4) 2006 values for Europe as a oW, source: FAO database

5) 2003 values

6) Wine and must in 1000 hl

Values for production volume and area of 2005 (wheat), 2005/06 (wine and must), 2006 (maize, potatoes)
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Sources: European Commission, DG Agriculture and Rural Development, AgriculheeEmrdapean Union, Statistical and
Economic Information 2007 (volume of harvested crop production and cultivated area); ECPA Annual Review 2007, Market
overview, percentage of ER6 and EFTA crop protection market

Table8 Use of pant protection products by crop selected, or generic crop category in tons of active
substance

T

1 Common wheat’ 9,969 42,160 52,826

2 Maize 97 13,139 576 13,812

3 Rapeseea) 1,047 6,669 398 8,114

4 Potato 10,719 2,057 487 13,263

5 Tomato” 5,339 2,439 1,256 9,034

6 Vine 68,773 4,507 1,046 74,326

7 Apples” 9,606 1,748 1,855 13,209

1) Tons for cereals in total 2) Tons for oilseed in total
3) Tons for vegetables in total 4) Tons for fruit trees in total
Source: Eurostat, Statistical books. The use of plant protection products in the European Union. D& 2P07 edition

7.2  Existing approaches for main croggliscussion and evaluation

Due to the very sparse feedbacktbé call for existing national crop specific IPM guidelines within the

EU Member Statesivailable reports have also been considered in this regard. Very useful information

gL a | ftNBIFRe O2YLIAESR F2NJ SEFYLX S Ay NKSHRBLBING ¢
4 St t Coatrolldjhteghated production of fruits and vegetablesa European comparison of
cultivation guidelines and control procedurés.

taSSya GKFG ONRLI ALISOAFTAO 3IdzARSEAYySa | NBtedr2aid 2
t NPRdzOGA2Y OLtOé 2NJ GLYGSAINFGSR ONRLI YIFyYyl 3SYSyd
The following illustration shows this relationphi

Integrated Crop Management (ICM)

Focus on crops

Figure2 Relation of IPM and related terms

Based on a study contracted by DG ENV in 2002hwinas carried out by Agra CEAS Consulting
Schriftenreihe des Bundesministeriums fiir Verbraucherschutz, Erndhrung und Landwirtschaft, Reihe A, Angewandte
Wissenschatft,

13
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The majority of suchniegrated production schemes are provided by specific organisations which
guarantee the consumer several quality aspects. Most often, professional users that follow such
guidelines are allowed to label their products with specific marketing seals whiclzcanenonly

known by consumers. For the purpose of this project, such crop specific guidelines have also been
investigated.

Some of the most used and cited crop specific guidelines are the Integrated Production guidelines
elaborated by I0BCThe basic 10B{nternational Organization for Biological Control of Noxious
Animals and Plantgjocument for the establishment of cregpecific IP guidelines is thé” &dition

Hnnn 2F GDAZARStEAYSA F2NJ LYGS3aINI G§SR créfirdtidaCas A 2 Y Y
GLh./ {GFryRFNR Hanan F2NJ LYGSaANI¥GSR t NPRdzOGAZ2Y €
Hnnné AYONRBRdzOSa | G2GFft ljdzr €t AdG@ F LIINRF OK® ! aLISC
ethical quality and social impact, consunperceptions, food safety, environment, animal welfare and
G2N]ISNEQ KSIfOdKZ atrF¥Side +FtyR ¢St TlINBO®

This basic document includes Technical Guidelines | (requirements for organisations and their
members) and Technical Guideline Il (general agronomic requireswaiid for all crops).

Cropa LISOATAO 3JdzZARStEAYySa 0¢SOKYyAOI f DdzA RSt AySa LLL
DdzZA RSt AySa YR 9YyR2NASYSy(¢ Ay Obrirrde8 IOBRviotkingd 2 NI
groups andad hocexpert panels. fiey are updated every 5 years and cover the most important crops

of the temperate zones: Pome fruits (1991, 1994, 2002), arable crops (1997), stone fruits (1997, 2003),
grapes (1999, 2008), soft fruits (2000), olives (2002), citrus (2004) and field gegetalMes (2005).

The guidelines published before 2004 are now being revised and adapted to the new IOBC Standard
2004. All of these documents serve to provide a framework for the formulation of regional or national
guidelines according to IOBC standardd o facilitate their harmonisation.

The chapters of all cregpecific guidelines follow the same pattern and cover the following topics:

1. General aspects (e.g. definition and objectives of IP; traceabilityegalfiation by farmers);
2. Biologicaldiversity and landscape (ecological infrastructures; buffer zones);

3. Site selection;

4. Site management (e.g. crop rotation; soil management, soil protection);

5. Cultivars, seeds, and cultivation systems;

6. Nutrition;

7. lrrigation;

8.

Integrated plant protectior(the principles; the choice of direct control measurggprmation
on the toxicity/ecotoxicity oplant protectionproducts storage and handling of pesticides);
9. Harvest;

10. Postharvest procedures;

11. Animal production on mixed farms;

12.2 2 NJ S NA Q etk&hd eliake~ & F

All the followingdocuments can be downloaded in full text from the websit@w.iobc.ch
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Guidelines for Integrated Produain of Pome Fruits(45 pp.)

Technical Guideline 111.3rd edition 2002

Edited by J.V. Cross, 10 BC IOBC WPRS Bull. Vol. 25 (8), 20029088424 (English, French,
German, ltalian, Spanish)

Guidelines for Integrated Production of Stone Fruit$2 pp.)

Technical Guideline 11l. 2nd edition 2003.

Edited by C. Malavolta, J.V. Cross, P. Cravedi & E. Jorg. IOBC WPRS Bull. 26 (7) 20006I=ES-92
4. (English, French, German, Italian, Spanistiuguese)

Guidelines for Integrated Production of Arable Crops in Eurofae revision). (115 pp.) Technical
Guideline IlI. 1st edition 1997.

Edited by E.F. Boller, C. Malavolta & E. J&@CIWPRS Bull. Vol. 20 (5), 1997. ISE0®2090-8
(English, French, German, ltalian, Spanish, Portuguese)

Guidelines for Integrated Production of Grapgin revision). (75 pp.)

Technical @ideline 1ll. 2nd edition 1999.

Edited by C. Malavolta & E.F.Boller, IOBC WPRS Bull. Vol. 22 (8), 1999-9&BM 820
(English, French, German, Italian, Spanish, Portuguese, Greek)

Guicelines for Integrated Production of Soft Fruité51 pp.)

Technical Guideline Ill. 1st edition 2000. Edited by E. Jorg & J.V. Cross. IOBC WPRS Bull. Vol. 23 (5),
2000. ISBN92-9067-121-1

(English, French, German, Italian, Spanish, Polish, Hungarian)

Guidelines for Integrated Production of Olivé§7 pp.)

Technical Guideline Ill. 1st edition 2002. Edited by C. Malavolta, G. Delrio & E.F. Boller. IOBC WPRS
Bull. Vol. 25 (4),2002. ISBBI2-9067-141-4

(English, French, Italian, Spanish, Portuguese, Greek, Arabic)

Guidelines for Integrated Production of Citrus
(10 pp.) Technical Guideline 1l1. 1dit®mn 2004. (English). IOBC WPRS Bulletin in preparation.

Guideline for Integrated Production of Field Grown Vegetables

(24 pp.) Technical Guideline 1l1. 1st edition 2004

Edited by C. Malavolta, E.F. Boller & F.G. Wijnands. IOBC WPRS Bull. Vol 28 (5) 2008065BN 92
177-5.

(English)

By means of providing crop specific guidelines, IOBC working groups actively promote the
implementation of IPM into practice. RespectiVB guidelines developed by 10BC/wprs (West
Palaearctic Regional Section) working groups and local production organisations in Germany, lItaly,
Spain, Switzerland and other coues are currently being usedagicularly in pome fruits and grapes.

In arable cropping however, there is still no comprehensive IPM concept being implemented in
practice. However, certain IPM methods are widely used.
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In Germany professional federations such as the Bundesausschuss Obst und Gemiise developed crop
specific guidelinegor fruit, vegetables and viticulture, relevant for all producers in the federal states.
More crop specific guidelines reiag to certain cropping regions, especially for apple and viticulture

I NB Lldzof AAKSRXI So3d 4 C! [ éPak DrivézytRéeksdhbnSnddh Svainbpul y
RSa CI NRSNILINPINIXYYa ! YoStiaOK2ySyRS [FTYR0oS6AN
D NHzy R & RAlULaSGrundéatze des Landes Rheinlandftfaldie Umweltschonender Steilund
Steilstlagenweinbau)These proggmmes mainly comprise instructions regarding environmentally
friendly and sustainable viticulture. However, several of the IPM principles are implemented as well.
Moreover, some of these directions are accomplished by more general enhancement programmes t
regional features, for example Kontrolliert umweltschonender Weinbau Pfalzvew.kuw-online.de
Currently, several drafts are available for crop and sespacific guidelines. Therein six overarching
aspects are sugested to be addressed, each of them subdivided into several specific guidance
information points. These are:

RS 3
Ji &«

e Integrated and holistic approach and ensuring availability of necessary information
e Support and use of natural control mechanism

e Measures whiclprevent pest infestation

¢ |dentification of infestation and application of decisioraking guidance

e Application of norchemical and chemical pest prevention measures

e Control of success and documentation

All important aspects for a crop specific guidelioen be allocated to these six categories and
specifically elaborated for each individual crop.

In Italy, general instructions for the implementation of IPM are provided. The crop specification
Gt!we9 {t9/L!'[9¢ Aa y2i NI kexsth asSdveral gihgle exodldimseyt S SR
are available online and can be accessed free of char@pain crop specific guidelines exist for all of

the previously selected crops (main crops). Addition&lyain provides documents about protected

grown (greenhouse) tomatoes.

In the Netherlands crop specific guidelines for arable crops (cereals and potato), fruit and vegetables
are provided. The documents include instructions for IPM in protected grown (greenhouse) tomatoes
as well.In general, therds a kind of hierarchy of IPM measures in the Netherlands following the list:
Prevention, Technical measures for cultivation, systems for early warning antkeadeinchemical

crop protection, chemical crop protection and application techniques and @niseduction. Each of

the six categories is further subdivided into various subtypes. They are shown in the following figure:

Table9 Hierarchy of IPM measures in the Netherlands
Type of measure Subtype
1. Prevention la. Hedthy starting materials

1b. Hygienic measures on the farm
1c. Condition/treatment of the soil
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Type of measure Subtype

1d. Cultivation and crop rotation

le. Choice of crop and variety

1f. Time of planting/sowing

1g. Knowledge of diseases, pests and weeds
2. Technical measuresrfcultivation 2a. Scouting/crop quality damage threshold

2b. Plant distance and density

2c. Dunging

2d. Climate regulation in glasshouses

2e. Crop care

3. Systems for early warning and advise 3a. Use of weather systems and pest traps
3b. Decision supparig systems
4. Nonrchemical crop protection 4a. Use of natural enemies

4b. Mechanical/thermal foliage killing
4c. Mechanical techniques of weed Killing
4d. Plant strengtheners
4e. Crop protection substances of natural origin
4f. Inundation
4g. Biologicasoil treatment
5. Chemical crop protection and application 5a. Choice of substance
techniques 5b. Seed coating
5c¢. Spotwise application
5d. Low dosing system
6. Emission reduction 6a. Choice of substance
6b. Catch crop/bigger cultivatieinee zone

Fa Denmark a scientific reportexists, providing detailed information about efforts to reduce the
pesticide usage in winter whealn Denmark, Integrated Production is incorporated within general
production practise.For the United Kingdom instructions eibst, providing general information
concentrating on the management of common fungal diseases (e.g. in wheat). However, these
instructions do not extend beyond providing suggestions for the use of resistant varieties.

In Austria some elements of croppecfic integrated production are currently covered by the AMA
Gltesiegel which is a commonly known marketing label provided by a governmental organisation. No
information on national crop specific guidelines could be fouHdwever, it might be that such
guicelines exist ontte regional level.

In several other countries such marketing labels are also availabteare most often provided by
private organisations. Such examples are available especially for wine in France (e.g. Terra Vitis) or
related to diffeent supermarkets such as in Italy (e.g. Conad, Percorso uadibp Italiag Prodotti

con Amore).

In addition, documents from other international organisations have been screened. Pan Europe for
example published in 2007 a stavéthe-art paper reléed to integrated crop management with
particular reference to pest management for apples in Europe.

In the following, all these mentioned cregpecific guidelines have been investigated and relations to
the general principles have been recognised. Thpr@ach used is similar to the one used for the
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general principles. Elements listed under points (1) to (8) refer to the general principles which are also
addressed in the croppecific principles; although with a different level of detail. Any further
numbering refers to elements that are new and independent esppcific principles in the crep
specific guidelines of different organisations or MS. In the following, tables are presented for all
selected crops.

Tablel0 Evaluatim of crop specific guidelines related to arable crops
No. IPM principle Elements mentioned in crogpecific IPM guidlines IOBC and Member States
Arable crops
(wheatg maizeq oilseed rape)
(2) Measures for prevention

and/or suppression of
harmful orgaisms

(1.1) crop rotation

Is mentioned inOBC

Is mentioned ifMMS(e.g. DE, NL)

(number of fields in a crop rotation, cultivation rates, cultivation breaks, weed managen|
by the use of crop rotation)

(1.2) adequate cultivation
techniques

Is mentional inlIOBC

Is mentioned iftMS(e.g. DE, NL)
(no-tillage or reduced tillage intensity (depth and frequency), use of combined operatiol
seed rate, seed placement, depth and seed cover, sowing periods)

(1.3) appropriate seed and
planting material

Is mentoned inlOBC

Is mentioned ifMMS(e.g. DE, NL)

(use of descriptive list of varieties, consultation of advisors with special knowledge in
varieties)

(1.4) balanced fertilisation,
liming, irrigation/drainage if
feasible

(1.5) hygiene measures

(1.6)
protection/enhancement of
beneficial organisms

Is mentioned inOBC

Is mentioned irMS(e.g. DE)

(Installation and maintenance of field margins, if feasible by utilisation of environmenta
enhancement programmes ed.! O1 S N& O K 23/Nil{i YiBdleFiShfubiNIdd trees
are to be selected when new margins including woody plants areump)il

(2) Tools for monitoring Is mentioned iHOBC
Is mentioned ilMS(e.g. DE, NL)
(monitoring of harmful organisms: one method is given; list of harmful organismsttladt
be monitored according to forecasting programmes)
3) Threshold values as basis fo| Is mentioned iHOBC
decisionmaking Is mentioned ilMS(e.g. DE, NL)
4) Non-chemical methods to be| Is mentioned ifOBC
preferred Is mentioned irMS (DE, NL)
(sitting supports for birds of prey, substances to be preferred when pest and antagonis
occur simultaneously, destruction of European corn bo@mn(biliarig larvae in stubble by
employing mechanical measures)
(5) Targetspecificity and Is mentioned inOBC
minimizationof side effects | Is mentioned irlMS(e.g. DE, NL)
(equipment has to be implemented that reduces drift by 75%, buffer zon@sahinimum)
(6) Reduction of use to necessal Is mentioned ifMS(e.g. DE, NL)
levels (annual data fronstate authorities are being proveahd are annually modified, if
necessary.
(7 Application of antresistance | Is mentioned irMS(e.g. DE)
strategies (advisory service are to be taken into account)
(8) (8.1) Records about pest Is mentioned inOBC

monitoring and plant
protection measures

Records about pest monitoring are not explicitly demandekdDiBC
Is mentioned ifMMS(e.g. DE)
(Fieldspecific documentatioflisting developmental state of crogefinedinfestation evel
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