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Note: This document reflects the views of the ENDURE network of excellence

and is open for public circulation.

ENDURE has established a network of experts thatbsacalled upon to provide scientific
support on crop protection problems or issues. Tieisvork draws upon the competencies
existing within ENDURE to respond to requests frgraups involved in IPM-related policy-
making or in the practical implementation of IPMNBURE supports the efforts initiated by
the European Commission to accompany the ‘Direaifibe European Parliament and of the
Council establishing a framework for Community agtito achieve a sustainable use of
pesticides’ with a guidance document meant to ab&snber States in the development of
their National Action Plans with regards to IPM. dgpa request from DG Environment to
provide comments on the ‘Draft Guidance Document detablishing IPM principles -
Supplement to the Final Report’ (07.0307/2008/5G48TU/B3, 23 April 2009), the
ENDURE network of experts has produced the follgwieview document.
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Overall comment

ENDURE wishes to commend the authors of the BiPR@lIFReport and Supplement for
having produced a high-quality resource on thedliff topic of IPM implementation. These
documents provide a comprehensive overview of treept of IPM and its translation into
practice. IPM itself has many different meanings] arop protection, which draws on many
disciplines and involves several sectors of econaawtivity, is a particularly difficult field

when it comes to producing clear and applicableomsnendations. In spite of this
complexity, the authors have managed to start ftising the link between IPM policy and

implementation, which has up to now been a scatteatlection of experiences. We have
found these documents to be useful in eliciting stndcturing our constructive criticism. We
hope that the combined efforts will produce matedtiat Member States developing their

National Action Plans can draw upon.

Our most significant comments regard:
- The systemic nature of IPM, which means that:

o In accordance with Principle 1 on prevention andi(gpression of harmful
organisms, the emphasis should be on creatingath@itcons that reduce the

frequency and intensity of pest outbreaks

0 crop protection measures should be addressed tadligcrather than in

isolation, as much as possible.
- The availability of the knowledge resources nedddadhplement certain approaches.

- A historical bias in favour of Entomology with westhnagement particularly

neglected.

The systemic nature of |PM

IPM creates synergies by integrating complementathods drawing from a diverse array of
approaches that include biocontrol agents, planetes, cultural and mechanical methods,
biotechnologies, and information technologies, thgewith some pesticides still needed to
address the most problematic pests and face tsiications. Such a diversity of solutions is
also needed for sustainability purposes: the caootis use of a single method to control a
given pest, be it the most favourable solutionafiyt, will rapidly induce pest populations to
evolve and overcome this method, whether a cherar@lor not.
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This means thathe definition of IPM principles and their applicat require a different
perspective on current farming practice, one thatsiters production through a systems
approach. This perspective is not always fully esped in the report. For example, in many
instances reference could be made to ‘croppingeByst rather than merely to ‘crops’.
Effective monitoring as well as guidelines would faeilitated if they were developed by
cropping system rather than by crop. Many of theilg that can be manipulated to achieve
robust agro-ecosystems are to be found at the crpmystems level. Similarly, the report
should clearly distinguish between pest ‘controld gest ‘management’. The two terms are
not synonymous. ‘Management’ is more in line whik toncept and principles of IPM which
entail a broader context, and a focus shifted ewgntion rather than on the wise use of direct

methods for in-crop pest control.

If IPM is understood within a systems-based apgrpadecomes difficult, if not impossible,
to extract the effect of a single measure out efsystem context. Indeed, systems theory tells
us that systems have a behaviour of their own &adl the sum of the effects of their
components does not correspond to the systemd.effesuch, it is necessary to talk about
effects (success) of IPM strategie®mbination and integration of tactics acrosesended
spatial and temporal domain) rather than tadiiedividual measures chosen for a given crop

and pest in a given year).

The systems approach also applies to the tempoadd,swhere in many cases, multi-year
effects need to be taken into consideration. Tlis tonsequences, for example, on how
success of the applied plant protection measu@ddive assessed (Principle 8). To evaluate
success based on record keeping, it is importaittet@ware that the application of IPM,
which by nature involves strategies deployed acrmese than one growing season, needs
evaluating records across more than just one sdado® able to judge effectiveness. This is
particularly true for weeds, soil-borne diseasas, anpredictable insect outbreaks.

The dynamic nature of |PM implementation

ENDURE sees IPM as a continuously improving prodgesshich innovative solutions are
integrated and locally adapted as they emerge amdrilsute to reducing reliance on
pesticides in agricultural systems. The BIiPRO repppears to be based more on a yes/no
logic (adopt/don’t adopt). The wording in the tabléAnnex 3) for exampleMS obliges the
professional user to consider appropriate crop tma schemes for all his cropseems to
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indicate that farmers can consider Principle 1 teth decide not to apply it, or to apply it as
a voluntary (‘crop specific’) effort. It would beare productive to distinguish between ‘entry
level' (i.e., compulsory) requirements and ‘highevel’ (voluntary) requirements. In this
particular example, an ‘entry level’ requirementicbbe to adopt a 3-year rotation without
other Solanaceae crops and a ‘higher level’ remerd could be to also include
implementation of a specified minimum distance lestwpotato fields in the same farm. The
UK system put in place for the application of agmvironmental schemes may serve as
examples of how to structure cropping-system spegtiidelines: the UK ‘entry level
stewardship’ system could correspond to IPM congylsropping system guidelines while
the ‘higher level environmental stewardship’ systeould correspond to IPM optional

cropping system guidelines. See Natural EnglanddeiERA websites for details.

Availability of the knowledge resour ces

Resear ch

Research is infrequently referred to in the rep®te impression is created that many
solutions are existent but need “only” to be impéented. This may be true in only a few
cases; for the majority of crops however, much iedptesearch is still needed. There are
many references to science and MS authorities edetiitimate sources of knowledge. In
many cases, neither research nor authorities widlhkkwhat the best IPM measure is. It needs
to be clearly emphasised that much additional mé&dron which is not yet in a ‘ready-to-use’
format needs to be provided to implement IPM orommon base in practice. To face the
new demand, ENDURE is advocating very significaffores to increase the range of
effective and affordable IPM solutions. This regaia coordinated plan to:

e encourage public and private research on new crgpegtion technologies and

facilitate the regulatory conditions for their daility on the market,

* support multidisciplinary research on whole systemmsemerging field—as a way to
design truly innovative IPM strategies,

» develop information, education and recognition la#se integrated strategies for the
benefit of farmers, advisers and other actors efftod chain, including the general

public,

e maintain a momentum at the European level to ci®atergies from national efforts.
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The fact that the general principles of IPM becanandatory and crop or sector specific IPM
guidelines are voluntary might become an obstdicfarmers shall adopt true IPM principles,
there is no better way than providing them with eaxies of cropping system-specific
guidelines on how to reach this goal. Otherwise dbecrete risk is that principles remain
principles and are never turned into actions. Haxewhen it comes to bridging the gap
between general IPM principles and crop specificlgjines, the presumption thah ‘most
countries, crop specific guidelines are already ilalde under the framework of ‘integrated
production (IP)" (p 30)gives a wrong impressiornn Italy, most crop-specific IP schemes
included as guidelines for the regional applicatddrEU Reg. 2078/92 and subsequent ones
could be a starting point for the production of noed guidelines but are not actually useful
for the implementation of IPM. In addition, exigiinP schemes mainly pertain to fruit and

vegetables, not arable crops.

Advisory services

Communication to professional users needs furtbeeldpment and should be recognised as
the main vehicle by which MSs ensure IPM implemgoita The assertion that “an efficient
decision making system alone can lead to an efleciPM system” should be treated
carefully. Efficient advisory services are presenly in a limited number of EU countries:
this should be one of the points in which the Eld 8Ss need to massively invest in the
years to come to ensure IPM implementation. One twwago could be to educate specific
authorised IPM advisors, which should guarantee ttia basic principles were taught and
could be disseminated. Advisors can work as mudtapbrs with groups of farmers or
technicians. ENDURE partners have good experienite 8ystems where advisors train
groups of farmers in workshops (e.g. “Training fammers after the arrival in the country of
the destructive western corn rootworm (WCR)” in Han/, “Course on the identification,
biology and management of grass weeds” in DenfhaRegarding the statemefor minor
crops, which are not very common in some countiiespight be worth appointing an
external independent advisqgrthere is no good reason to have a separate sejem of
advice delivery according to major and minor crdpshould not be difficult to find experts
with diverse competencies that include pest pramtedor minor crops. It can be recognised
that many tools and methods specific to minor chopy not be available. Nevertheless, the
same reference systems (web, advisory systemgfatdelivering such information could be

used. The advisory system should be organisedynotdp but by cropping system type such

! http://www.endure-network.eu/about_endure/all_tteavsilearning_ipm_lessons_from_wecr_in_hungary
2 http://iwww.endure-network.eu/about_endure/all_ttesvs/training_dates_for_weeds_and_wheat
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as arable crops, vegetable crops, forage crops,tfees, vineyards, olive groves, and small
fruits. The document suggestsestablishing a framework for a monitoring
methodology/systénn order to ‘evaluate the efficiency of an IPM systdm MS. The key
point here is to reinforce or put into place monitg systems run by regional agencies. This
should be done by a cropping system x pest typohogyix.

Thresholds

The over-confident assumption that scientific aechhical information is or will readily be
available is very apparent in the discussion ofiéple 3 regarding scientifically established
intervention thresholds. There are several pomtaéntion here.

One point regards the concept thabbust and scientifically sound threshold valueg ar
essential components for decision-makiagd that sound intervention thresholds have an
important role to play in IPM. While this is trué should be realised that thresholds may not
always apply, may not always be available, and matybe sufficient. The report portrays
robust thresholds as critical to successful IPMeréhwill be many cases where this pre-
requisite will not be satisfied. In this case thealtenge is placed unrealistically high and
provides users with a good excuse to completelggorthe idea of decisions based on
observation and explicit decision rules. It mayhladter to stress the general importance of

observation and the need for sound decision rules.

Historically, IPM emerged in the area of insecttpssntrol where the use of intervention
thresholds has generated very good results. Neatesy the practicability of threshold-based
decisions against diseases and weeds has yetstwha. In fact, for pests such as weeds that
usually appear as a community (i.e., a set of plelpecies) and not as a population, there is
no scientific consensus regarding the pertinencehmdsholds. In the case of polycylic
diseases, is is estblished that control is ofterchmmore efficient when targeted to the
primary cycle, while the inoculum level is very lpthan on the subsequent secondary cycles,

which is contradictory with the threshold principle

Realistically we cannot assume that robust andchsfieally sound Economic Injury Levels
for all major pests in all major crops will be aehie; this is an ideal situation that we can
strive toward but that cannot be achieved. Compjlexiegional and site specificities,
emerging and invading pests, differing crop managenpractices, and — ideally — the
integration of externalities make that impossifdlaat is why Principle 1 is in number one

position; we should do our best to create the d¢mndi that reduce the frequency and
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intensity of outbreaks. Prevention and the creabbrobust cropping systems are indeed the

cornerstone of IPM.

Although Principle 3 (monitoring and threshold-b@skecisions) is true and important, it does
not by itself ensure IPM. It should be noted tlet idea of basing the entire decision-making
process on a single criterion — the threshold lecef an “older” view of IPM which does not

necessarily satisfy Principle 1 and the need tegirate all possible measures.

Regar ding some specific practices

Provisions that favour rotations and discouragetioaoous cropping in non-perennial crops
will go a long way in favouring IPM. As a generalideline wherever feasible, alternating
winter and spring-summer crops in arable rotatgmsuld be suggested as this will break the
life cycle of many pests more efficiently than @atmn of the same duration with just winter
crops. Similar guidelines should also be develdjped/egetable cropping systems with the
promotion of rotations between leaf and root crognsgl discouraging crops of the same
botanical family to occur frequently. Naturally,etde sorts of guidelines whose underlying
rationale is based on knowledge of ecological mees should also consider the economic

viability of introducing new crops into a system.

Conservation tillage is mentioned as an exampladafquate cultivation techniques but the
relevance of conservation tillage and no-till prees to the development of IPM systems is
not obvious. While it is true that reduced tillages favour the conservation of soil organic
matter and can help to reduce £#nissions, it is risky to generalise its suppdseefits for
crop protection. For example, Fusarium blight, @mfighe main causes of mycotoxins, is
greatly favoured by no-till systems where maize wheat residues remain on the soil surface
all-year long. Also, no-till systems are usuallg@sated with greater herbicide dependency.
The benefits of conservation tillage need to beess=d relative to multiple sustainability

criteria generating tradeoffs. No simple and gdmeita can be advanced.

The availability of non-chemical alternative mea&surcertainly varies in the different
production areas. But it should be mentioned thatafable crops (e.g. mafjeand at least

pomefruif, many effective physical weed control mettfoai® available.

? http://www.endure-network.eu/content/download/323311/file/GGTSPU-styx2.bba.de-17507-7777130-
DAT/Integrated%20Weed%20Management%20Case%20Stuiguide%201. pdf
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Certain aspects of prevention (Principle 1) dealimgh healthy planting material and
detection of pathogens in substrates deserve miteatian, particularly in light of new
technologies. Many pathogens associated with seednee the source of disease in the
subsequent year. Also weed seed as contaminatioimaviest can become a major problem
in the subsequent year. Certification of disease-Beed, seed potatoes, bulbs, cuttings, and
new sorting technologies are very helpful in avagdproblems. Soil substrates, manure and
other amendments can be screened with modern nieepwiltiplex technologogies to
gualitatively and quantitatively assess the disséséation. Based upon such diagnosis, better

decisions can be made regarding what to grow irstissequent growing season.

The standard of reference

To measure progress or simply efficacy, we needopeaance criteria and a standard as
references. The need to define how to evaluateessds apparent when there is a reference to
“providing satisfactory control” (Principle 4). Bualthough the report poses this question, it
offers rather vague insights on this point. Doestis$actory control’ refer to the control
attained by chemical measures only or that attainethe best IPM strategy including wise
use of chemical and non-chemical methods? Her@eeps of re-thinking and reassessment
of methods needs to be initiated. We need to adteptover the last 50 years, chemical
pesticides have been very successful at repladirgheer means of management due to their
capacity to quickly kill large numbers of targeganisms at a relatively low apparent cost.
That means that all alternative methods will prdypdiave lower and slower control power
and should therefore be combined as much as pedsilaichieve satisfactory management or
regulation of pest populations. It also means #it@rnative methods may also require extra
labour or are probably more expensive for profesdiasers. It is important that the best
possible level of control attained by chemical is@&ot considered as the standard for the
definition of ‘satisfactory’ control. Otherwise, weould just stick to those methods that have

100% efficacy such as methyl bromide but creat®ladical void.

* https://workspaces.inra-
transfert.fr/QuickPlace/endure/PageLibraryC12578BBE62D.nsf/$defaultview/AEO4AC057167ED45C1257
5680053D86C/$File/ENDURE_DR1.8%26DR1.9_v1.pdf?Opement

® https://workspaces.inra-
transfert.fr/QuickPlace/endure/PageLibraryC125783BE62D.nsf/$defaultview/28F6 AAB3AAB3AA94C1257
4A3003C684D/$File/ENDURE_DRL1.6-validated.pdf?Opemidnt
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Pesticide resistance

The presented view in the guidance document orrislkeof resistance development is true
mainly in simplified intensive systems (e.g. contns cropping), not if farmers make full use
of preventive measures (crop rotation, use of \aii genetically resistant to pests, etc.).
Therefore, if the conditions for the implementatwin‘true’ IPM are met, diversification of
the system will itself reduce the risk of occurrerf pesticide resistance. As such, reducing
pesticide doses will not be a problem anymore.

That notwithstanding, there is no consistent ewdethat reduced dosage is related to
resistance development. The conclusiomhi$ is more unlikely to happen in cases of
compliance with label instructions. Therefore, iosld be very carefully determined if
dosage reductions lower than those recommendedappropriate and usefulcan be
guestioned. The concept of “necessary minimum”ds synonymous with the “registered
(=authorized) dose” rate. This registered labekdesa maximum dose that has been justified
based on many trials as part of authorisation. rQfegpropriate and lower doses can be
recommended specifically if information on pestdeweed size, and canopy is included in
the decision making. In any case, the criterioadbieve true IPM and assess environmental

effects should certainly go beyond the reductiodaxfe rates.

The report statestd define ‘satisfactory’ one should consider desieg rates. The new

vision of sustainable pesticide use should inst#fadolume or dose reductionfocus on a

desirable control level, which then will relate tioe selection pressure (biological activity and
persistence) of active ingredients and not on theses. A striking example is that of
sulfonylurea herbicides (ALS inhibitors): their @ssare 100 - to 400-fold lower than older
post-emergence herbicides but — due to their higlodical activity and persistence — they
are claimed responsible for the vast majority otwmence of herbicide-resistant weed

biotypes in the latest 15 years or so (also forr@sistance strategies).

Regarding the management of pesticide resistansbould also be noted that the strategy of
spraying at a low pest infestation levels in oriieminimize selection pressure can at times

conflict with threshold-based decision rules. Tdilsemma may need to be addressed.
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Compliance monitoring

Under “compliance monitoring”, the notion that grees should bestientifically accepted
and recommended by the MS for the regsimould be understood as something desirable but
not as an unquestionable requirement. Farmers afegsional users may have their own
legitimate knowledge. MS authorities and scieneerart exclusive sources of sound technical
and agroecological knowledge. We should accept thate are circumstances where a
farmer's common sense does a better job than seiendorsed method8ther assessment
criteria may apply. Many practices may not be ddieally accepted and recommended by
the MS but may still be in line with IPM. The gealequestion should be: “has X cropping
practice been applied taking into account crop qutx@n?” For example, when applied to
Principle 1 (Table 1), the specific question cohd “has X cropping practice been applied
taking into account the prevention or suppressibrharmful organisms?” rather than to
systematically refer to scientific endorsement Bt recommendation. Considering that MS
would need to develop cropping systems (and nogp)cspecific guidelines, performance
indicators could be much simplified, e.g., ‘Has frefessional user followed the specific
advice included in the MS/regional cropping sysiguidelines? Which measures have been
taken up? Which not? Why?' Regarding Principle &yewarning or forecasting systems
may not be available in many MS or for many crops the key question should be on
whether monitoring activities occur at regular mtds. Principle 6 Where plant protection
measures are necessary — has the professional amemked the possibility of keeping the

intervention to a necessary leveéghould be understood as a principle rather thaogion.

Terminology

Terms like pest management amdéegrated plant productiorshould be defined otherwise
interpretations could be misleadintntegrated plant productions a synonym of Integrated
Crop Management (ICM). It would then be approprtatenclude a brief definition of ICR1

and to use this term and acronym consistently tirout the document.

® Integrated Crop Management Systems in the EU
http://ec.europa.eu/environment/agriculture/pdf/iexecutsum.pdf
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List of used and additional () ENDURE references

Crop/Topic Title Source
Maize Final report on the Maize Case httDS;//W(;r/kSDQiisl-imé/\- dure/PaeLibranC125733BEE2D
STUd :Ke es’rs ond o ﬁOﬂS TO transfert.fr/Quic ace/enaure/PageLiprary .n
reduz/:e Z:‘SF’:iCides in elgven sf/$defaultview/61081F71618FCFEFC12576080035D7 C i
P X NDURE_DR3.7%26DR1.18%26DR1.19.pdf?OpenElement
European regions
Pome fruit Survey and analysis of the state httDS;//W(;r/kSDQiisl-imé/\- dure/PaceLibranC12573 -
Of OFT Of SCOb, brown S OT ond transfert.fr/Quic ace/enaure/PageLiprary BBHED .n
codlina moth revenﬂgn and sf/$defaultview/AEQ04AC057167ED45C12575680053D86C/$HFile
9 P ENDURE_DR1.8%26DR1.9_v1.pdf?OpenElement
conftrol strategies
Wheat *WHEATPEST- A simulation model httDS;//W(;r/kSDQiisl-imé/\- dure/PaceLibranC 12572 BEIBEE
fOF |e|d |OSSGS coused b WheOT transfert.fr/Quic ace/enaure/PageLiprary .n
di Y X i dw yd R sf/$defaultview/018AESED1291783AC125757100338DASKFI
Iseases, Inseclts an eeasin Portfolio%20wheatpest.pdf?OpenElement
Europe
*Best control practices of https://workspaces.inra- _
diseases in winter Wheat transfert.fr/QuickPlace/endure/PageLibraryC1257388E52D.n
sf/$defaultview/0DC89FD8BCFA9D17C125749E0038F352/$File
/[ENDURE_DR1.2 wheat%20cs%20final%20version.pdf?OpenEl
ement
Potato *Analysis of integrated late blight httDS;//W(;r/kSDQiisl-imé/\- dure/PadeLibranC12573SBEE2D
COﬂTrOl s’rro’re ies ACross EUFO e transfert.fr/Quic ace/enaure/PageLiprary .n
9 P sf/$defaultview/5609DA269DEF779CC125749100467884¢$Fi
ENDURE_DR1.5 validated.pdf?OpenElement
Tomato *Critical evaluation of tools for httDS;//W(;r/kSDQiisl-imé/\- dure/PadeLibranC12573SBEE2D
diO nosin inseC’riCide transfert.fr/Quic ace/enaure/PageLiprary .n
resigoncegwh”eﬂ iotvoes ang | StiSdefaultview/OEDSDSBEBAB73CB1 C12574B7005D74B6/S
- whitetly biotyp e/ENDURE_DR1.11_validated.pdf?OpenElement
the levels of virus inoculums, and
for assessing the risks of TYLCV
epidemics and list of 1)
recommendations for improving
whitefly and TYLCV control and
2) key pests that should be taken
into account for reducing
insecticide use in tomato crops
Weed Integrated weed management httpsit//wc;ryéoacl:(esl.inra}- durel A C 1257 35EEED
managemen IWM) case study — report on transfert.fr/QuickPlace/endure/PageLibraryC1257 D.n
t 9 1£ield S)T dies IiTerZ/J‘r repreview sf/lh_ 80C07B6C3F3919D0C1257325002FDCCD/28F6AA83AA8
vaies, iterafu ' 3AA94C12574A3003C684D/?0penDocument
general conclusions and
recommendations and future
IWM research
AdVvisory Training for farmers after the http://www.endure-
services arrival in the country of the network.eu/about_endure/all_the news/learning_ipssdns_fro
‘ :
destructive western corn m_wer_in_hungary
rootworm (WCR)" in Hungary
Training courses in Denmark http://www.endure- o
network.eu/about_endure/all_the news/training_d&esweeds
and_wheat
DSS *Review of new technologies https://workspaces.inra-

critical to effective
implementation of DSS and FMS

transfert.fr/QuickPlace/endure/PageLibraryC1257338%52D.n

sf/$defaultview/3A8337CDA59DDA15C12575680052452D/8Hi

/[ENDURE_DI2.4.pdf?OpenElement

*Proceedings of a pan-European
conference on the current status
and future needs for DSS

https://workspaces.inra-
transfert.fr/QuickPlace/endure/PageLibraryC1257338%52D.n
sf/$defaultview/91AAF488377AB33EC1257608002A3A7EISF

/[ENDURE_DI2.3 V1.pdf?OpenElement
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