GM cropsnot the reason for thebee
colony collapsedisorder (CCD

Klaus AmmannAF1 Version 2010060%veb

klaus.ammann@ips.unibe.ch
http://www.botanischergarten.ch/AR.-ColonyCollapse/AR-ColonyCollapse20090828web.pdf

Peer reviewed contribution available on the following websites:
Public Research Initiatiwveww.pubresreq.org
European Federation of Biotechnololafyp://www.efb -central.org/

Contents

1. TE LSS U . oiittitii i i e et e et eeeeem i ce et e e e e e e e e e e et et s mmmmmss e s seeeeeeeeeesee st mmmmms s e e s eeeeaeessesses s mmmmm s e e eeeeeeeeeeesbess vmmmmmn s 2
1.1. Alarmist press releases: The colony collapse disorder (CCD) is allegedly caused by GM.cidps
1.2. Lobby reports of (organic) Bee Keepes@@ations............eeieiiiiieieiiiieieee et 2
1.3. More propaganda of opponents of GM crops, without scientific evidence, but lots of assumptions
and queStIoNADIE PIINCIPIES. .....coiuiiiie e e e e e e 3

2. SUMIMIATY et iit it ettt e e emrmmme e e eea e e e e et te e e s emmmmm e e e e et st e e e ees s e e mmmmms s e e e e £ 8 e e e e e et e ammmmms s e e e e e s e e e e e tn s e 4

3. LT et = U ole] 0] 0 L= ] KT 4.
3.1 Recent scientific reVieWs 0N CCDL.......ooiiiiiiiiiic et 4

3.2. GM crops ruled out as a possible cause of CCD with excellent scientific and historic argurbgnts.

4. More recent scientific information on possible causes 0f C CD......coooveiiiiiiiiiiitceeemeeeee e 18

4.1. Recent Honey Bee Colony Declines, Summary in Science and CSR Report for the US.Cd8gress

4.2. Possible shortage difee colonies for pollination security in agriculture: no scientific eviden@®
4.3. Possible protein deficiency as a follow up of a picaglike viral infection..............cccccccovnieeen. 21
4.4. Imidacloprid or other pesticides as possible cause of CCD2.............coovvvviiieiiiiiiiiiiiee e, 23
4.5. A novel way of intoxication of honey bees: Translocation through guttatigpsdra................ 23
4.6. Another new possible cause of the Colony Collapse Disorder. Entombed Pollen?............ 25
4.7. Energetic stress: a possibleusa of the Colony Collapse DiSOrder?..........cccevevvvieeneenninnenn. 25
4.8. A virus (IAPV, Israeli Acute Paralysis Virus) might be the cause 0f.CCD............ccuvvevvieeneen. 26
4.9. Natural infection by Nosema ceranae or other infections the cause of CCD2..................... 27
4.10. Could climate change contribute to the colony collapse of honey bees2.............ccccviuienneee 28
4.11. Could Electrosmog be the cause of the Colony Collapse Disarder?............ccccceevvvivveeeennnne. 29
4.12. Summary: Colony Collapse Disorder: Many suspects, Nno sSmoking.gun..............ccceeeveeeeenn. 29

5. (11 (Yo L1 (Y= 1 10 [T 30


mailto:klaus.ammann@ips.unibe.ch
http://www.botanischergarten.ch/AF-1-Colony-Collapse/AF-1-Colony-Collapse-20090828-web.pdf
http://www.pubresreg.org/
http://www.efb-central.org/

1. The Issue:

1.1. Alarmist p ress releases:
The colony collapse disorder (CCD)is allegedly caused by GM crops
Read the article from the German weekly magazieR[IBPIEGEL, the magazine maintains also a
website in English: Der Spiegel Online Internatidrial:// \www.spiegel.de/as atypical
example of a sensatiohaunsubstantiatedEuropean press featurdn the headlines they ask
G! NB Da / NRLJA YAftAy3a .SSaé¢K YR UKS DSNXYIy |/
GKS . SS | A@S¢ @ Ithé RlegatipratliaSGMRerops Ere thid réahcyldit
themselves, they interview a well known beekeeper apgonent of GM crops.

Latsch, G(2007)
Aids im Bienenstock, Der Spiegel 12 pp%B8Der Spiegel Article)
Englishhttp://www.botanischergarten.ch/Bees/LatseB CESpie@l-2007.pdf

Latsch, G(2007)
Electronic Source: Are GM Crops Killing Bees? , Der Spiegel Online International
published by: Der Spiegel Online March 22, 2007
Spiegel Online for fredttp://www.spiegel.de/international/world/0,1518,473166,00.html

As a well known lobbyist for beekeepers Mr.eftker has numerous times sken out against

GM crops, in the Spiegel interview he does not make an exception

GWalter Haefekerd a man who is used to painting grim scenarios. He sits on the board of directors of the German Beekeepers
Association (DBIB) and is vice president of the European Professional Beekeepers Association. And because griping is part of
lobbyist's trade, itd practically his professional duty to warn that “the very existence of beekeeping is at stake."

The problem, says Haefeker, has a number of causes, one being the varroa mite, introduced from Asia, and another is the
widespread practice in agriculture sffraying wildflowers with herbicides and practicing monocultArether possible cause,
according to Haefeker, is the controversial and growing use of genetic engineering in agricditfiratsch, 2007a, b)

The Spiegel texs notoriously cited, here an example of a pseudoscientific article from the
GMGjournal, discussing the CCD and trying to link it to GM crops without a shred of evidence,

but nice citations of texts only publishing assumptions:
http://www.botanischergarten.ch/Bees/Gitlin-CCD-GMOS-20090924.PDF

1.2. Lobby reports of (organic) Bee Keeper Associations
Two papers are available from W. Haefeker, dealing with unproven allegatiomsaGail
crops and GM treefHaefeker, 2000, 2008and his latest attempt to make up a story on
GK2ySe O2y Gl YAYFGSR ¢6AGK . G ONPRTherddRefndfécts RAR Y
presented, justobby statements of beekeepers, see the critical commer{Mafeller-Jung,
2008)and (Winter, 2007)n a controversial case of organic farmer lobby againshsific risk
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http://www.spiegel.de/international/world/0,1518,473166,00.html
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assessment research at the University of Giessen, Germaoyher pseudeproblem is
presented by the German Plhristel Happaciasan, speaker of the Liberal Party on
agriculture and biotechnology andember of the parliamentary expert groum genetic
engineering She makes it clear, that there is no legal requirement to destroy honey
WO2y il YAYFGSRQ ¢ A {iHappadKasarS3009BaERpOsed ulesY A T S
established by organic farmers require destruction of Bt contaminated organic farmers, but
there is no legal requirement for financial compensation. Andrestingly enough, iganic
lobbyists intend to destroy this kind of contaminated honey although the legislators and
regulators do not require thisviore about this debate between German organic farmers and
GM crop promoters under a new website Bienedgrogentechnik. The controversy whether
organic honey contaminated by Bt maize pollen is now in the local courts with some
contradicting sentencegWinter, 207).

1.3. More prop aganda of opponents of GM crops, withou t scientific evidence,
but lots of assumptions and questionable principles

(Donovan, 2009)

Electronic Source: GeneticaModified Crops Implicated in Honeybee Colony Collapser@ér Global News About Mother
Nature http://globalnewsaboutmothernature.blogspot.com/
http://globalnewsaboutmothernature.blogspot.com/2009/01/geneticaliyodified-cropsimplicated.html AND
http://www.botanischergarten.ch/Bees/DonovaGM-cropsImplicatedin-CCE20090122. pdf

The Institute of Science in Society also did not miss to imply GM crops as a cause, although
they do not cite (typically enough) a shred of scientific evidence.

(van Ho & Cummings, 2007)

Electronic Source: Mystery of Disappearing Honeybees, published byatmsiitScience in Society

http://www.i -sis.org.uk/MysteryOfDisappearingHoneybees.phND
http://wva.botanischerqarten.ch{Bees/YanHM,vsterv-Disappearind—ionevbee5200704q7.pdf . 5 3 ) )
G¢CKS Ll2aaAoAfAde UKFEO Da ONRLA AY b2NILUK ! YSNAOF Aath©2y d NAOdzu
NRC Committee even thoutite timing of the honeybee decline appears to coincide with the widespread deployment of GM

crops. GM crops are engineered to tolerate herbicides, especially gyphosate, or to corpasticides (the Bt Cry toxins from

Bacillus thuringiensis), or bothhe biepesticide toxins produced in Bt crops are not highly or acutely toxic to bees, but are toxic

12 o0dzi GSNFfASaZ Y2GKa yR 0SSGfSad bSOHSNUIKSE Saaz Ay az2yY$S Aya

But the top hoarof the GM opponats thesiscomes from a very particular blog which involves
Fa y Foa2ftdziS FdzikK2NAGe aiKS DNBFG {LIANRGEY

(Whitedove, 2009)

Electronic Source: Psychic Anssié\here have the Honeybees gone?
http://www.michellewhitedove.com/BlogHoneybeeGMplants.phAND
http://www.botanischergarten.ch/Bees/WhitedovBlogHoneybeeGMplant2009.pdf

! Bienen und Agrogentechnikttp://www.bienen-gentechnik.de/
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Thednumber one psyché&of the USgot a message from th@reat Spiritit mustbe the GM crops

causing the CCD:

Odecided that the bee mystery needs to be sobed so | asked Great Spirit.. Spirit told me that the major contributing factor to

the loss of our honey bee population is due to the genetically engineered crops that are now being processed on a eassive sca
not just the plants, buteventheseedsgi¢ ¢ 6 SAy 3 ISy SGAOFft& Ydzil §SR¢

2. Summary
The assumption, that GM crops could be the causéabny Collapse Disord@CDis not
substantided inanyscientific documentation of peer reviewed journals. CCD happened
decades before ever Gbhtops showed upCCD has also recently beeported from many
regions inEurope, where the acreagd GM cropaup to now (2009) remains small.

There are a number of different hgghesisnamedas the cause of the CCD documented in the
scientific literatureput GM cropsper se can be ruled ows a causand thereforecan be
labeledas anttGM-crop scare propagandahe possible causesstill not really nailed down as
the main factor, are infections of parasites, viral infectias,a sum multiple stress factaas

we wil see belowThe recent report for EFSA confirms this sumngkigndrikx et al., 2009)

See the extended summary of this most comprehensip®rt published in December 2009
under 3.1.

3. General comments

3.1. Recent scientific reviews on CCD
The best and most recent summary betCCD situation has just bepablished by the Journal
of Apicultural Researgcinere fully cited as an open source puliica:

Neuman, P. and N. L. Carreck (201®Joney bee colony losses, guest editorial, open soudmitnal of Apicultural Research
49(1): 1:6.DOI 10.3896/IBRA.1.49.1.01, open source Attid//www.botanischergarten.ch/Bees/NeumanHoneyBee
Colonyl osse=2010.pdfincluding all citationgas far as already available on WOS)

Honey bee colony losses, guest editoriffom (Neuman & Carreck, 2010)

GApiculture has been in decline in both Europe and the USA over recent decades, as is shown by the decreasing numbers of
managed honey bee (Apis mellifera L.) colonies (Ellis et al., 2010; Potts et al., 2010). It tisecaioral to make beekeeping a

more attractive hobby and a less laborious profession, in order to encourage local apiculture and pollination. Aparidrom soc
economic factors, which can only be addressed by politicians, sudden losses of honey bedauwniEsirred, and have
NEOSAPSR O2yaARSNIOfS Lz2oftAO ddSydazye LYRSSRI Atn GKS I ai
uninformative headlines proclaiming the dramatic demise of the honey bee, a world pollinator aitie apectre of mass

KdzYly &aGFNBFGA2y D a/2t2ye /2t L1LJAS 5Aa2NRSNE 6/ /50 pey GKS ! {
are working hard to provide explanations for these extensive colony losses. Colony losses have adetsmuhere (Figs 1

and 2), but examination of the historical record shows that such extensive losses are not (vardtrdielsdorp & Meixner,

2010)
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Almost exactly a century ago, in 1906, beekeepers on the Isle of Wight, astanalloff the south coast of England, noticed

that many of their honey bee colonies were dying, with numerous bees crawling from the hive, unable to fly. Despite some

i K I eenkrfownitheddlohy lasded e fvidely A & ¢ X
reported in the media, and beekeepers became convinced that the cause was antbiglhly infectious disease, and the

condition was soon reported from all parts of Britain. Within a few years, all losses adf lBré&ain, from whatever cause, were

G L #Bhitey, 2002; Baileyd&kBall, BIE S 4 S¢
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Fig.1 The Varroa destructor equator of global colony losses. So far, elevated colony losses have recently been reported from

Europe(Crailsheim et al.,

Soroker et al.,

lossesFrom(Neuman & Carreck, 2010)

2009jhe USA (vanEngeldorp et al.,

2009apnd 2010), the Middle EastHaddad et al.,
2009nd Japar(Guttierrez, 2009put not from South America, Africa and Australia. Colonies ofiédn
honey bees and Africanized honey bees in SoAtiherica survive without V. destructor treatment, whilst the mite has not
yet been introduced into Australia. This global picture indicatesentral role of this particular ectoparasitic mite for colony

2009;

The response of the scientific community was instructive. Initially, the UK Government sent the eminent entomologist A D Imms

to the Isle of Wight, but being unfamiliar Wwibees, he was unable to throw much light on the prolBailey & Ball, 1991)

Other scientists soon made suggestions. By 1@&htham & Porter, 1912)ecame convinced that the cause was the
microsporidium Nosema apis, but this view was overshadowed by the discovery in 1919 of the tracheal mite Acarapis woodi

(Rennie et al.,
i KS

aL&af S

2F 2 A3KI

5A

aSrasSesz &S

Ot 2a

1921 onventional wisdom arfieekeeping text books soon accepted that this impressive mite was the cause of
S SEFYAYLGAZ2Y 27
experimental results clearly demonstrated that soreedheavily infested with the mite were able to fly normally, yet other

iKS

crawling bees, exhibiting the symptoms of the disease, contained no mites. One can only conclude that carried away by the

excitement of their new discovery, they had failed to teskkQa&

{20SNJ NBlFaasSaayvySyi
the disease had been due to a combination of factors, in particular, infection by chronic bee paralysis virus (completaty unk

at the time), together with poor weather which inhibited foragiagd an excess of bee colonies being kept for the amount of

forage available.
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Fig.2 Overview of recent colony losses in Europe. For details on individual countries please refer to papers in this Special
Issue:Austria (Brodschneidr et al., 2010); Bulgaria (lvanova and Petrov, 2010); Croatia (Gajger et al., 2010); Denmark
Vejsnaes and KrygeR010); England (Aston, 2010); Greece (Hatjina et al., 2010); Italy (Mutinelli et al., 2010); Norway (Dahle,
2010); Scotland (Gray et akp10); Switzerland (Charriere and Neumann, 201Bjom(Neuman & Carreck, 2010)

Fig3¢ KS 3t 206+t /h[h{{ ySig2N] o6at NE@GSyliArzy 2F K2yQS&omai$S / h[2ye
countries(= grey areas)rrom(Neuman & Carreck, 2010)

¢tKS NBOSyil O2yOSNYy 20SN)/ /5 KF&a YdzOK Ay O02YY2y gAGK GKS KA&D
learned. Initial oncern about colony losses in one particular area, the USA, has led to global media attention. Moreover, colony
losses throughout the world are being ascribed to CCD, yet that termpeasically coined to describe a precisely defined set

of symptomgVan Engelsdorp et al., 2009; vanEngelsdorp et al., 2009a; VanEngelsdorp et al.a@@Qsit)colony losses per

se. Indeed, honey bee colonies can die in many ways, and CCD is just one(\ditiigmelsdorp & Meixner, 2016)nally,

since both honey bee host and pathogens are genetically diverse, the symptoms and causes of colony losses may well be
different in different regions. Many well intentioned suggestions as to the possible cdgséng losses, including such
improbable ideas as mobile telephones, genetically modified crops and nanotechnology, have perhaps overshadowed much
more likely explanations such as pests and diseases, pesticides, loss of forage and beekeeping praetiaesl€, the long

known major pest of A. mellifera apiculture, the ectoparasitic mite Varroa destructor has recently received compardively lit
attention, but is certainly involved. Indeed, the broad patterns of CCD coincide with continents aigmtfessures from V.
destructor (Fig. 1). Since African and Africanized honey bees survive without treatment for V. déMartito& Medina,

2004)and the mite has not yet been discovered in Australia, this supports a central role of V. destructor for the current colony
losses. In fact, data by Dahle (2010psgly support this view, showing that regions with established mite populations had
consistently higher losses than those without. After the development and dissemination of adequate mite control methods,
however, losses due to V. destructor remainetblgtrable limits until recently, suggesting that the mite alone cannot explain all

of the recent losses.

Despite comprehensive recent research efforts on these colony losses, no single driver has yet emerged as the defioitive caus
the phenomenon. Insgal, interactions between multiple drivers are the most probable explanation for elevatedimtering
mortality, similar to the conclusions for the Isle of Wight dis¢Bséley, 2002)

At a global scale, most managed A. mellifera colonies are infested by V. destructor, facilitating the potential inteeagten b

this factor and multiple other potential drivers almost anywhere in the world. Moremaaty other prominent honey bee
pathogens are now also almost globally distributed, for example Nosema spp. and several(Alfeses Ball, 1996; Ellis &



Munn, 2005; Fries; Maori et al., 200R)ultiple infectiors with pathogens and also interactions between pathogens and other
suspected drivers of honey bee loss are therefore almost inevitable, at least in areas with established mite populdtbns. Whi
the list of these other potential drivers is not novel, ¢hi@ence of such interactive effects, although limited, is important and
growing. These interactions are particularly worrying, aslsttal effects of one driver could make another one more lethal; for
example a combination of pesticides and pathogens.

Ascribing a definitive cause to losses has also been made much more difficult because of differing pathogen virulence and
different host susceptibility in different regions, and different methods used by scientists in previous surveys andéxgerime
order to eliminate this latter variability, an international standardisation of methods is urgently required (Nguyen et@j., 20
Moreover, the complex interactions between individual drivers of colony mortality and the high number of interacting factors
easily exceed the research facilities of individual bee laboratories or even entire countries. Thus, efforts by indintdaaltoou
reveal the drivers of colony losses are probably doomed. The international COLOSS network (Prevention of honey bee COlony
LOSSeisttp://www.coloss.org/) has therefore been created to coordinate efforts to explain and prevent large scale losses of
honey bee colonies at a global scale (Figs 3 and 4). For that purpose, internationatdsamidl be developed for monitoring

and research in the form of an online BEE BOOK, analogous to the RED BOOK of the Drosophila (idrmaslayit§ ifdhm,

1992) Only this will enable collaborative large scale international research efforts to identify the underlying factors and
mechanisms, such as global ring tests conducted to ensure common practices across diagnostic laboratories. These efforts
appear critical for the development of adequate emergency measures and sustainable management strategies.

‘ Action Chair: P Neumann (Switzerland) |

Executive committee: T Blacquiére (Netherlands), K Crailsheim (Austria),
JD Ellis (USA), F Hatjina (Greece), A Ozkirim (Turkey)

v v |} ¥

1. Monitoring 2.Pests & 3. Environment 4. Diversity
& Diagnosis Pathogens & Beekeeping & Vitality
Romée Elke Genersch Karl Marina
van der Zee g (Germany) ‘g Crailsheim | ey Meixner
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Yves Le Conte Jensen Ales Gregorc Cecilia Costa
(France) (Denmark) (Slovenia) (Italy)

Fig.4 Structure of the COLOSS network. Organizational matters are addressed by an executive core group. The four working
groups (WG) concentrate on different aspects relevant for honey bee colony losses. WG 1 focuses on monitoring and
diagnosis which are crucial tobtain reliable field data on losses, comparable between countries and years (Nguyen et al.,
2010). WGs 2 addressn detail factorsgoverning honey bee health at both individual and colony level (see Meixner et al.,
2010 for WG4). Goperation across working groups fsndamental to address the interactions between factors driving

mortality (e.g. between pathogens angesticides for WGs 2 and 3from(Neuman & Carreck, 2010)

The COLOSS network does not directly fund research, but aims to coordinate national research activities across Europe and
worldwide (Fig. 4). COLO&#nprises all three groups of stakeholders; scientists, beekeepers and industry with the aim of
complementing rather than duplicating research approaches, and to create transnational synergies. Initiatives to obtain
sustainable support for the network airepreparation. Networking is facilitated through conferences and scientific exchange
programmes, but more importantly also through a large series of workshops for extension specialists and apiculturists. Only i
we succeed in bridging the gap betweerlseience and apiculture will we achieve sustainable progress in the prevention of
colony losses at a global scale.

For these reasons, this Special Issue of the Journal of Apicultural Research addresses the subject of colony losses. A mixtur
Original Rsearch Articles, Review Articles and Notes and Comments address the possible causes of honey bee colony losses:
viruses (Berthoud et al., 2010; Carreck et al., 2010a,b; Martin et al., 2f03);accesslosema ceranagPaxton, 201Q)

Santrac et al., 2010); Varroa destructor (Carreck et al., 2010b; Dahle, 2010; Martin et al., 2010); pesticides (Chauzat et al
2010b; Medrzycki et al., 2010); the effects of acaric{tesz et al., 2010); the loss of genetic diversity (Meixner et al., 2010; and
loss of habitats (Potts et al., 2010). In addition, gathered together for the first time in one place, a group of papeonrepo
colony losses and possible causes in sixtegimidual countries: Austria (Brodschneider and Crailsheim, 2010; Brodschneider et
al., 2010); Bosnia and Herzegovia (Santrac et al., 2010); Bulgaria (lvanova and Petrov, 2010); Canada (Currie et al., 2010);


http://www.coloss.org/

Croatia (Gajger et al., 2010); Denmark (VejsasebKryger, 2010); England (Aston, 2010); France (Chauzat et al., 2010a,c);
Greece (Hatjina et al., 2010); Italy (Mutinelli et al., 2010); the Netherlands (Van der Zee, 2010); Norway (Dahle, 281.0); Pol
(Topolska et al., 2010); Scotland (Gray et al.0203witzerland (Charriére and Neumann, 2010); and the USA (Ellis et al., 2010;
vanEnglesdorp et al., 2010). Finally, two further papers consider the general status of both managed honey bees (Potts et al
2010) and nofApis bees (Roberts and Potts, 2pitDEurope(all citations 2010 stem from the special issue of Journal of
Apicultural Research, séétp://www.ibra.org.uk/articles/specialissue201,xhey will be cited after having appesat on Web of
Science.

Another account on the CCD Haeen releasedast yearby a committee of specialists in this
field (Hendrikx et al.2009) It is the most comprehensive science repaver 217 pagesn
CCD, based on a thorough analysis of the literafnoedreds of references with priorities 1 to
3 ofscience and apiculturalist reportlf alsoincludes the screening of ca. 100 spézed
websites on apicultureThe results of this study deseriebe summarizeeéxtensively:

Hendrikx, P., M. Chauzat, et §2009) Bee Mortality and Bee Surveillance in Europe, SCIENTIFIC REPORT submitted to EFSA.
CEP/EFSA/AMU/2008/02. Accepted fobRiation on 03 December 200217.
http://www.efsa.europa.eu/cs/BlobServer/External_Rep/027e.pdf?ssbinary=true AND
http://www.botanischergarten.ch/Beg$iendrikxBeeMortality-SurveillanceEurope2009. pdf

GThe bee surveillance project sought information on both the prevalence of honey bee colony losses, and the

surveillance systems found in 27 European countries. Through a standardized questioateaisasdobtained from 24

countries, relating to 25 systems. Each of the surveillance systems collecting these data was evaluated. In additiagha thoro

literature search of the existing databases, as well as relevant grey literature about causes yfassdea was completed, and

the literature evaluated.

The main conclusions from project activities can be summarized as follows:

1 General weakness of most of the surveillance systems in the 24 countries investigated;

1 Lack of representative data at countewel and comparable data at EU level for colony losses;

1 General lack of standardization and harmatian at EU level (systems, case definitions and data collected);
1 Consensus of the scientific community about the rfiadtiorial origin of colony losseskurope and in the United
States and insufficient knowledge of causative and risk factors for colony losses.

The project makes recommendations, in the following areas:

1  Establishment of a sustainable European network for coordination and fofasf survdiance on colony lossés
underpin monitoring prograsy

1  Strengthen standardization at European level by harmonization of surveillance systems, data collected and by
developing common performance indicators.

1 Build on the examples of best practice founexisting surveillance sigsns for communicable and notfile diseases
already present in some countries;.

1 Undertake specific studies that build on the existing work in progress to improve the knowledge and understanding of
factors that affect bee healtHdr example stress caused by pathogens, pesticides, environmental and
technological factors and their interactions) using appropriate epidemiological studies (case control and
longitudinal studies).

1  The set up of the coordination team at European leves i§ha crucial issue and the coordination team should be
organized in such a way so as to ensure its sustainability and to ezfédxtéve surveillance progragctivities at
the European level(Hendrikx et al., 2009)

=a
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Some useful illustrations from this open source report:
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Fig.5 National percentages of colonies lost during winter from 2000 to 2009 in Denmiittand, Germany, Sweden, England
and Wales From(Hendrikx et al., 2009)

GThe figure 1 presents the temporal trends for the five surveillapstems that were considered to provide representative data.
Results obtained from all other systems are presented from Figure 37 to Fignrthd®riginal reportWhen continuous data
were not available, the dataset is represented with dots. All thresels are difficult to interpret, especially when keeping in
mind the great variety in quality between those surveillance systems that produced the data. However, the following trend
should be noted:

1 A baseline colony losses rate around 10% is obsetu&grapean level (during the period 2092009 the minimum
winter colony loss rate range from 4.8% to 11%, regression line from 9.6% in 2000 to 6.3% in 2009). This baseline loss
rate is the normal loss rate admitted for bee production systems;

1 The projectdentifies a higher level of colony losses in some countries during the years 2003 anth&O@pparent
finding is, however, based on limited data that varies in representativeness, precision and the indicator calculation
methods used. It must thereferbe viewed with cautioré (Hendrikx et al., 2009)
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Fig.6 Percentage of colony losses in some countries ofdpér during winter 20072008 from (Hendrikx et al., 2009)

Conclusions, recommendations and perspectivelsted to CCD monitoring

Collectdon and analysis of data stemming from the colony losses surveillance systems in Europe clearly reveal that there is an
absence of shared loss indicators, calculated following the same procedures, and applied to comparable populations, Therefore
the only ndicator that could be used in this study was the winter colony loss rate. Even though analyses of temporal trends or
geographical incidence seem to suggest some periods of higher winter colony loss rates, these findings should not be over
interpreted; ths highlights how some existing data collection systems are unsuitable for drawing any comparisons between
situations in different European countries, and in the analysis of colony loss trends at the European level.

Therefore, according to the recommendsis proposed following the assessment of the surveillapsems, harmonéion of
surveillance procedures at the European level must include the establishment of a common set of epidemiological indicators,
calculated following the same rules in all caigd, and produced by comparable active surveillance procedures applied on
O2YLI N¥o6tS LR2LizZ I iA2yad ¢KA&E NBO2YYSYyRIGAZY A& SaasSyidalt 42
and the objective assessment of the trends in colony lpesésnly addressing winter colony losses but also summer colony

losses giving a more complete view of the phenomenon. An appropriate tool to monitor colony losses at the European level is
important as this will provide national or European decision mea&ad the beekeeping industry with accurate figures about

colony mortality, allowing them to focus their collective research and control activities.

The above mentioned scientific monitoring group which should be implemented at the Eumpmdar the armoniation of
surveillance systems, should be also responsible for the implementation andupliofthe European data collection,

management and interpretatioactivities.Composed of scientists speciadlan bee diseases and bee production and

epidemiology, this group would represent the appropriate scientific and technical support to European institutions such as EFSA
and European Commission for risk analysis and de€¥sior]i A §Handrix et al., 2009)































































