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Pertes de ruches en 2008: Colony Collapse Disorder (CCD)

Affaiblissement et disparition de colonies : causes, seules ou combinées

- Pesticides (insecticides)
- Parasitisme (ex: varroa jacobsoni)
- Pathogénes (ex: virus, nosémose)

- Paysages (agriculture intensive)

- Perte de diversité (nectar et pollen)

- Prédateurs (ex: Vespa velutina)
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Insecticides : toxicité / abeilles (DL5, ng/ab)

- LD50
pesticide ® Use |Dose g/ha nglab Tox/DDT
DDT Dinocide | insecticide | 200-600 | 27 000.0 1
thiaclopride Proteus | insecticide 62,5 12 600.0 21
amitraze Apivar acaricide - 12 000.0 2.3
acetamiprid Supreme | insecticide 30-150 7 100.0 3.8
coumaphos Perizin acaricide - 3 000.0 9
methiocarb Mesurol insecticide | 150-2200 230.0 117
tau-fluvalinate Apistan acaricide - 200.0 135
carbofuran Curater insecticide 600 160.0 169
A-cyhalothrine Karate insecticide 150 38.0
thiaméthoxam Cruiser insecticide 69 5.0
imidaclopride Gaucho | insecticide 75 3.7
clothianidine Poncho insecticide 50 2.5
deltamethrine Décis insecticide 7,5 2.5
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Néonicotinoides
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Sensitive analy

al methods for 22 relevant insec
chemical families in honey by GC-MS/MS and LC-MS/MS Bifenthrin
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Insecticide LOQ
(MRL, ng/g of honey)| (ng/g of honey)
es of 3 Acrinathrin (50) 0.5
0.5
Cypermethrin (50) 0.5
DI in (30) 0.5
Esfenvalerate 0.2
Fipronil (10) 0.5
Fipronil desulfinyl (10) 0.5
Fipronil sulfide (10) 0.5
Fipronil sulfone (10) 0.5
-Cyhalothrin (20) 0.5
Permethrin 0.5
Pyraclofos 0.2
Resmethrin 0.5
Tebufenpyrad (50) 0.5
t-fluvalinate (10) 0.2
Tolfenpyrad 0.5
Acetamiprid (50) 0.2
Clothianidin (10) 0.5
Ethiprole 0.5
Imidacloprid (50) 0.5
Thi id (200) 0.2
Thiametoxam (10) 0.2

Exemple d’exposition réelle par le nectar (miel frais)
(Vendée printemps 2009 & 2010 : 2 ruchers x 3 ruches, prélévements tous les 15 jours)

p u
_'F > Niveau max Cl
,_3, ecticide | nglg) o (nglg)
Not detected 50
Bifenthrin Not detected 2
i Not detected 50
36 30
Not detected 3
Not detected 10
Not detected 10
Not detected 10
Not detected 10
Not detected 20
Permethrin Not detected
Pyraclofos Not detected
i Not detected
Tebufenpyrad Not detected
fluvalinate
Tolfenpyrad

Not detected

[ Ethipole | Notdetected

Not detected
< A d20 |
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A Common Pesticide Decreases
Foraging Success and Survival in
Honey Bees
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Non-lethal exposure of honey bees to
pesticide) causes high mortality due to homing failure at levels that could put a
colony at risk of collapse. Simulated exposure events on free-ranging foragers
labeled with an RFID tag suggest that homing is impaired by thiamethoxam
intoxication. These experiments offer new insights into the consequences of

i used

Thiamethoxam « n—(":j/\'gj’mg
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authorization procedures now require
running mortality surveys fo ensure
doses encountered in the field remain
below lethal levels for honey bees.
However. a growing body of evi-
dence shows that sublethal doses. ie..
doses that do not entail direct mortality
still have the potential 1o induce a vari-
<ty of behavioral difficulties in forag-
ing honey bees. such as memory and
learning dysfunctions and alteration of
ational skills (9). Neomicotinoid
es used to protect crops

aphids and other sap-sucking insects
are especially liable to provoke such
behavioral troubles. They are highly
potent and selective agonists of nicotin-
ic acetylcholine receptors. which are
important excitatory neurotransmitter
receptors in in: (10, 11). Effects of
sublethal neonicotinoid exposures in
honey bees may include abnormal for-
2 ity (12-14). reduced olfacto-
memory and leaming performance
7) and possibly impaired orienta-
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Neonicotinoid Pesticide Reduces
Bumble Bee Colony Growth and

Queen Production

Penelope R. Whitehorn,* Stephanie 0’Connor,’

Felix L. Wackers,” Dave Goulson’*

Growing evidence for declines in bee populations has caused great concern because of the
valuable ecosystem services they provide. Neonicotinoid insecticides have been implicated in
these declines because they occur at trace levels in the nectar and pollen of crop plants.

We exposed colonies of the bumble bee Bombus terrestris in the laboratory to field-realistic
levels of the neonicotinoid imidacloprid, then allowed them to develop naturally under

field conditions. Treated colonies had a significantly reduced growth rate and suffered an
85% reduction in production of new queens compared with control colonies. Given the scale
of use of neonicotinoids, we suggest that they may be having a considerable negative impact on
wild bumble bee populations across the developed world.

ecs in agroccosystems survive by feed-
Bmg on wildflowers growing i fild

margins and patches of seminatural hab-
itat, supplemented by the brief gluts of flowers
provided by mass flowering crops such as oil-
seed rape and sunflower (7, 2). Many crops are

spreads to the nectar and pollen of flower-
ing crops, typically at concentrations rang-
ing from 0.7 to 10 pg kg '(4, 5). Thus bee
colonies in agroecosystems will be exposed
1o 2- 0 4-weck pulses of exposure to neo-
nicotinoids during the flowering period of

have shown some evidence that neonicotinoids
reduced forager success under field conditions,
no studies have examined their impacts on
colonies foraging naturally in the field. Here,
we present an experiment, using 75 Bombus
terrestris colonies, designed to simulate the
likely effect of exposure of a wild bumble bee
colony 10 neonicotinoids present on the flow-
ers of a nearby crop. The colonics were random-
ly allocated to one of three treatments. Control
colonies received ad libitum (ad lib) pollen
and sugar water over a period of 14 days in
the laboratory. Over the same period, colonies
in the “low™ treatment were fed pollen and sugar
water containing 6 pg kg ' and 0.7 pg kg '
imidacloprid, respectively, representing the lev-
els found in sced-treated rape (/3). The “hi
treatment colonies received double these doses,
still close to the fickd-realistic mnge. Afier 2
weeks, all colonics were then placed in the ficld,
where they were left 1o forage independently for
a period of 6 wecks while their performance was
monitored.

All colonies experienced initial weight gain
followed by a decline as they switched from
their growth phase to producing new repro-
ductives. Colonies in both low and high treat-

Neonicotinoid clothianidin adversely affects insect
immunity and promotes replication of a viral
pathogen in honey bees
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Large-scale losses of honey bee colonies represent a poorly un-
derstood problem of global importance, Both biotic and abiotic
factors are involved in this phenomenon that is often associated
with high loads of parasites and pathogens. A stronger impact of
pathogens in honey bees exposed to neonicotinoid insecticides
has been reported, but the causal link between insecticide expo-
sure and the possible immune alteration of honey bees remains H s+
elusive. Here, we that the =g
clothianidin negatively modulates NF-xB immune signaling in

insects and adversely affects honey bee antiviral defenses con-
trolled by this transcription factor. We have identified in insects tH,
a negative modulator of NF-«<B activation, which is a leucine-rich

repeat protein. Exposure to clothianidin, by enhancing the tran-

now routinely treated with neonicotinoid in-  crops (6) ments gained less weight over the course of
scription of the gene encoding this inhibitor, reduces immune
. . defenses and promotes the replication of the deformed wing virus
Imlducloprld in honey bees bearing covert infections. This honey bee immuno-

Imidacloprid + DWV

suppression is similarly induced by a different neonicotinoid, imi-
dadoprid, but not by the organophosphate chlorpyriphos, which
does not affect NF-xB signaling. The occurrence at sublethal doses
of this insecticide-induced viral proliferation suggests that the

www.sciencemag.org SCIENCE VOL 336 20 APRIL 2012
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Exposure to Sublethal Doses of Fipronil and Thiacloprid s 4 Sub-lethal exposure to neonicotinoids impaired honey bees

Highly Increases Mortality of Honeybees Previously winterization before proceeding to colony collapse disorder
Infected by Nosema ceranae

Cyril Vidau'?, Marie Diogon'?, Julie Aufauvre', Régis Fontbonne'?, Bernard Vigués'?, Jean-Luc
Brunet’, Catherine Texier?, David G. Biron'?, Nicolas Blot™?, Hicham El Alaoui'?, Luc P. Belzunces®,
Frédéric Delbac'**
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Abstract . . & z“‘v
Background: The honeybee, Apis mellifera, is undergoing a worldwide deciine whose origin is still in debate. snmes Ab |n1ldd¢|°prld th,
performed for twenty years suggest that stract

action of pathogens and chemicals are known to threaten several ocgamsmmemnmamdmusms

were poorly investigated in study was designed 10 explore the effect of Nosema ceranae Infection on

honeybee sensitivity to sublethal sy dorby tes fipronil and thiacloprid. Honey bee (4pis mellifera L.) colony collapse disorder (CCD) that appearcd in 2005/2006 still lmzcrs in many parts of the world

Here we show that sub-lethal exposure of affected of healthy colo-
iy e nies that subsequently leads to CCD. We found honey bees in both mmml and d groups p sed almost
infected with . cerana Y identically through the summer and fall >ca~ou~ and observed no acute morbidity or mortality m either group until the end of win-
10 days B 10 thiadlop]  Emironmerta Miobioogy (2014) ter. Bees from six of the twelve d colonies had d their hives, and were eventually dead with symp-

infected honeybees we| toms resembling CCD. However. we observed a complete opposite phenomenon i the control colonies in which instead of aban-
e donment. they were re-populated quickly with new emerging bees. Only one of the six control colonies was lost due to Nosema-

Tronemmase Bees under stress: sublethal doses of a neonicotinoid
concuusionsisigmicad PEStiCIde and pathogens interact to elevate honey bee
crmmeiieaed

s rig| mortality across the life cycle
hypothesis that ﬂ\e coq
contribute to colony dd

like infection. The observations from this study may help to elucidate the mechanisms by which sub-lethal neonicotinoids expo-
sure caused honey bees to vanish from their hives

Key words: colony collapse disorder. CCD. honey bee. ds dacloprid

Thiacloprid + nosema
Thiacloprid + BQCV
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Four Common Pesticides, Their Mixtures and a
Formulation Solvent in the Hive Environment Have High
Oral Toxicity to Honey Bee Larvae
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Abstract

Recently, the widespread distribution of pesticides detected in the hive has raised serious concems about pesticide

exposure on honey bee (Apis mellifera L) health. A larval rearing method was adapted to assess the chronic oral toxicity to

honey bee larvae of the four most common pestmdes detected In pollen and wax -
All
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and chloropyrifos - tested alone and in all ¢ at hi idue levels tri a signil increase
TableS2.Pesticide-detections in 329 wax-and 496 pollen-samples-collected 2007-12-from North American -honey bee-colonies T
& TotalPesticide®s  CLASS's pleswi fons (pph)a pleswi fons- (ppb)a LOD%= o
o o %o Lowa Higho Meano SEMDo 93%fles %o Lowa Higho Meano SEMio 95%ehles o g
TFluvalinates PYR= 03c 2o 204000= 6823c S§0Io 27440 7Z= 1= 26700 1080 132 3310 o
Coumaphoss OPs 955 1o 9413lc 30425 4140 108475 595 lo 58285 1765 185 8260 1oy
Chlompyrifoss OPs 380 1o 8900 170 4o 370 443 015 8305 420 40 1890 Odog
Chlorothalenile FUNGe 42 1= 53700 9852 271s  2024= 50 lo 98900 2318 4392 158320 12y

1-Methylpymrolidinone-
NMPy

INERTo 9o 16900 54205 35550 563 52345 03 -0 -0 -0 -0 —o 50007

A Four-Year Field Program Investigating Long-Term

Effects of Repeated Exposure of Honey Bee Colonies to ,

\:\—{T\'L A

Flowering Crops Treated with Thiamethoxam

Edward Pilling', Peter Campbell**, Mike Coulson?, Natalie Ruddle?, Ingo Tornier’
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Abstract

Neonicotinoid residues in nectar and pollen from crop plants have been implicated as one of the potential factors causing
the declines of honey bee populations. Median residues of thiamethoxam in pollen collected from honey bees after
foraging on flowering seed treated maize were found to be between 1 and 7 pg/kg, median residues of the metabolite
CGA322704 (clothianidin) in the pollen were between 1 and 4 pg/kg. In oilseed rape, median residues of thiamethoxam
found in pollen collected from bees were between <1 and 3.5 g/kg and in nectar from foraging bees were between 0.65
and 2.4 pg/kg. Median residues of CGA322704 in pollen and nectar in the oilseed rape trials were all below the limit of
quantification (1 pg/kg). Residues in the hive were even lower in both the maize and oilseed rape trials, being at or below
the level of detection of 1 ug/kg for bee bread in the hive and at or below the level of detection of 0.5 pg/kg for hive nectar,
honey and royal jelly samples. The long-term risk to honey bee colonies in the field was also investigated, including the
sensitive overwintering stage, from four years consecutive single treatment crop exposures to flowering maize and oilseed
rape grown from thiamethoxam treated seeds at rates recommended for insect control. Throughout the study, mortality,

foraging behavior, colony strength, colony weight, brood development and food storage levels were similar between
treatment and control colonies. Detailec of brood that

the year

colonies in the following spring. We conclude that

Funding: The authors have no extemal support or funding to report

colonies exposed to the treated crop were able to successfully overwinter and had a similar health status to the control
mmmmnmnammnommmm
in nectar and pollen following the use of thiamethoxam as.

a seed treatment on oilseed rape and maize.

<ompmng Interests: Peter Campbell, Mike Coulson and Natalie Ruddle are employed by Syngenta Ltd. which developed and markets the neonicotinoid

insecticide Ed Pil

and was paid by Syngenta Ltd. to write the manuscript. Ed Piing was also

once an employee of Syngenta (pined JSC Intemationsl in May 2011), and was directly invoived i the study esign and conduct. Ingo Tornier s employed by
Eurofins Agroscience Services and was paid by Syngenta Ltd. to conduct the field trials. Syngenta Ltd. has numerous patents covering the active ingredient
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WORKSHOP REPORT

A Causal Analysis of Observed Declines in Managed
Honey Bees (Apis mellifera)

Jane P. Staveley,! Sheryl A. Law,! Anne Fairbrother,? and Charles A. Menzie!
‘Exponent. Alexandria, VA, USA; Exponent, Bellevue, WA, USA

ABSTRACT

The European honey bee (Apis meilifera) is a highly valuable, semi-frec-ranging
managed agriculwral specics. While the number of managed hives has been in-
creasing, declines in overwinter surviv:
in 2006, precipitated a large amount o
late the causative factors. A workshop v
introduced o a formal causal analysi:
against specified criteria to evaluate
survivability observed since 2006 of co
industry. Candidate causes were categ
eral candidate causes were categorized
Due o dme limitations, a full causal a
this article, examples are provided to i
findings, using three candidate causes. Varma mites plus viruses were judged to be a
“probable cause” of the reduced while nutrient deficiency was judged 1o be

a “possible cause.” Neonicotinoid pesticides were judged to be “unlikely” as the sole

cause of this reduced survival, although they could possibly be a contributing factor.

Key Words:  honcy bees, causal analysis, neonicotinoids, Vara.
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Risks of Neonicotinoid Insecticides to Honeybees

Anne Fairbrother,"t John Purdy,} Troy Anderson,§ and Richard Fell|

{Exponent. Bellevue, Washington
tAbacus Consulting Services, Campbellville, Ontario, Canada

iDepartment of Entomology and Fralin Life Science Institute, Vin
Department of Entomology, Virginia Tech, Blacksburg, Virginia,

Abstract—The European honeybee, Apis mellifers, is an importan
pollinator of agricultural crops. Since 2006, when unexpecedly high
colony losses were first reported. articles have proliferated in the
popular press suggesting a range of possible causes and raising alarm
over the general decline of bres. Suggested causes include pesticides,
senetically modified crops. habitat fragmentation. and introduced
diises aad pireidin Sclowicl ove con luded s L fociors

ei, virus

s wellas other foctors sach as redsction In orase, poor mutrion, and
queen failure—are the most probable cause of elevated colony loss
rates. investigators and regulators continue 1 focus on the possible role
that insecticides, particularly the neonicotinoids, may play in honeybee
health. Neonicotinoid insecticides are insect newrotoxicants with
desirable features such as broad-specirum activity, low application
rates, low mammalian toxicity, upward sysiemic movement in plans,
and versatile application methods. Their distribution throughout the
plant, including pollen, nectar, and guttation fuids, poses particular
concern for exposure to_pollinators. The authors describe how
neonicotinoids interact with the nervous sysiem of honeybees and
affect individual honeybees in laboratory situations. Because honeybees
are social insecs, colony effects in semifield and field studies are
discussed. The authors conclude with a review of current and proposed
guidance in the United States and Europe for assessing the risks of
pesticides o honeybees. Environ Tosicol Chem 2014:33:719-731. ¢

2014 The Authors. Environmental Toxicology and Chemistry published

e ¥

«
which penmits use, distribution, and reproduction in any medium,
provided the original work s propeely cited.

Keywords —Neonicotinoid: Honeybee: Risk assessment; Insecticide

new, emerging forcign-animal discases. Public awareness and
scientifically sound studies funded by govemments and
agricultural interests, including agricultural chemical compa-
nies, have identified the interaction of multiple stressors,
including parasites (Varroa mites), pathogens (viruses,
Nosema fungus), and nutrition (monofloral vs polyfloral
pollen and nectar resources), as primary factors influencing
honeybee health. Sublethal effects of pesticides on behavior,
leaming. and immunity are subtle and may not be measurable
at realistic exposure concentrations. The more robust risk-
assessment framewarks being proposed and recently adopted
in Europe provide guidance for a better initial analysis of
possible effects of pesticides, but higher- nu assessments must
0 the probable
consequences of chemical use under field conditions.
Assessing risks only under worst-case conditions with
. divorced from prog provided by
colony pleractions, serves only to understand potential
mechanisms of action of different chemicals but not their
aggregate risks. Because both pesticides and pollinators are
critical 1o the & itis
imperative that we leam 1o accurately and honestly assess the
benefits and risks of their interactions on commercial
honeybees and other pollinators.

knowledgment
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Neonicotinoids, bee disorders and the sustainability of pollinator

Jeroen P van der Sluijs’, Noa Simon-Delso’, Dave Goulson?,

Laura Maxim®, Jean-Marc Bonmatin®

In less than 20 years, neonicotinoids have become the most
widely used class of insecticicies with a global market share
of more than 26%. For pollinators, this has transformed the
agrochemical landscaps. These chemicals mimic the
acetylcholine neurotransmitter and are highly neurotoxic to
insects. Their systemic mode of action inside plants means
phiosmic and xylemic ransport that resuits in translocation
o pollen and nectar. Their wide application, persistence in
soil and water and potential for uptake by succesding crops
and wild plants make neonicotineids bicavailable o
pellinators at sublethal concentrations for most of the year
This results in the frequent presence of neonicotinoids in
honeybee hives. At field realistic doses, neonicotinoids cause
a wide range of adverse subléthal effects in honeybes and
bumblebee colonles, affecting coleny performance through
impaiment of foraging success, brood and larval
development, memary and leaming. damage to the central
nervous system, susceptibilty to dissases, hive hygiene stc.
Neonicotinoids exhibit & texicity that can be ampllfied by
various other agrochemicals and they synergistically
reinforce infectious agents such as Nosema ceranae which
together can produce colony collapse. The limited avallable
data suggest that they are likely to exhibit similar toxicity to
virtually all other wild insect pollinators. The worldwide

and Luc P Belzunces®
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Journal of Er ymental Immunology and ology March/April 20 2013 STM Publishing

Immune Suppression by Neonicotinoid
Insecticides at the Root of Global Wildlife Declines

Rosemary Mason', Henk Tennekes?, Francisco Sanchez-Bayo?, Palle Uhd Jepsen'

"Hunters Hallow, Swansaa, UK; Services (ETS) Ne BY, The Nethe ;
‘Centre for Ecotoxicology, University of Technology Sydney, Australia

Abstract

Outbreaks of infectious diseases in honey bees, fish, amphibians, bats and birds in the past two decades have coincided with the
increasing use of systemic insecticides, notably the neonicotinoids and fipronil. A link between insecticides and such diseases is
hypothesised. Firstly, the disease outbreaks started In countries and reglons where systemic insecticides were used for the first time,
and later they spread to other countries. Secondly, recent evidence of immune suppression in bees and fish caused by neonicotinoids
has provided an important clue to understand the sub-lethal impact of these insecticides not only on these organisms, but probably
on other wildlife affected by emerging infectious diseases. While this is occurring, environmental authorities in developed countries
ignore the calls of aplarists (whe are most affected) and do not target neonicotinoids in their regular menitoring schedules. Equally,
scientists looking for answers to the problem are unaware of the new threat that systemic insecticides have introduced in terrestrial
and aquatic ecosystems.

Journal of Environmental iImmunology and Toxicology 2013; 1:3-12
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Worldwide integrated assessment on systemic pesticides

Global coll of the ent f exploring the role of systemic insecticides

Maarten Bijleveld van Lexmond « Jean-Marc Bonmatin »
Dave Goulson + Dominique A. Noome

Evaluation mondiale intégrée (8 articles scientifiques)
» Premiére méta-analyse des pesticides systémiques néo-nicotinoides et fipronil
» Intégrant plus de 800 publications et les données des fabricants

» 29 scientifiques indépendants (auteurs)

> Publié dans Environmental Science and Pollution Research, 2014
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Imidaclopride dans les nectars : de 1 a 73 ng/g en moyenne

Table 5 Residues (neonicotinoids and fipronil) in nectar or in nectar-derived matrices (nectar/honey)

Dr.JM Bonmatin (CNRS) France

Insecticide® Detection Range* Mean' or Maximum' Reference®
rate” (%) (ng'g) magnitude™ (ng/g) (nglg)
Imidacloprid 214 1-100 6 Sanchez-Bayo and Goka (2014)

10-100 133710 72.81 Byme etal. (2014)
0.1-100 Dively and Kamel (2012)

218 0.1-10 07 Chauzat et al. (2011)
100-1,000 Paine ctal. (2011)
100-1,000 m Larson etal. (2013)
1-100 6.6+1.1402' 16+24+05' Krischik et al. (2007)
0.1-100 0110 112+64* 13.7+94 Dively and Kamel (2012)
1-100 103 14 Stoner and Eitzer (2012)
1-10 In EFSA (2012a)

345 46 Sec Stork (1999) (DAR)
1.59- 835 See Gennany (2005) (DAR)

297 0.1-10 0.7+12 Chauzat et al. (2009)
0.1-10 19 Schmuck et al. (2001)

21 0.1-10 06 2 Pohorecka et al. (2012)
0.1-10 02 39 Wiest etal. (2011)

21 0.1-10 0.14' <39 Lambert et al. (2013)
01-1 06- 08 Scott-Dupree and Spivak (2001)
01-1 045 05

Thompson et al. (2013)

Imidaclopride dans les pollens : de 1 a 39 ng/g en moyenne

Environ Sci Pollut Res

Table 4 Residues (neonicotinoids and fipronil) in pollen or in pollen-d

ived matrices (pollen/beebread;

Insecticide® Detection Range Man® or magnitude™’ Maximunm’ Reference®
rate® (%) (ng/g) (ng/g) g
Imidscloprid 162 1-1,000 197 2 Sanchez-Bayo and Goka (2014)
0.1-1,000 0.1080.2+19.1* 101+27.5* Dively and Kamel (2012)
91 1-1,000 308 216 Rennich etal. (2012)
29 1-1,000 39 206+554'+ 152 Mullin et al. (2010)
405 0.1-10 09 57 Chauzst etal. (2011)
1-100 14 2% Stoner and Eitzer 2012)
121 1-100 52456 70+56' Stoner and Eitzer 2013)
10-100 13 36 Laurent and Rathahao (2003)
872 0.1-100 21 18 Bonmatin et al. (2005)
1-100 939 102 Byme ctal. 2014)
1-100 26 n Wiest etal. (2011)
83 0.1-100 3 1" Bonmatin et al. (2003)
1-100 In EFSA (2013¢):
3- 15 See Stork (1999) (Germany 2005, DAR)
345 46 See Germany 2005 (DAR)
1-10 In EFSA (2012a)
1.56- 819 See Schmuck et al. (2001) (DAR)
33 See Stork (1999) (Germany 2005, DAR)
1-10 44 76 Scott-Dupree and Spivak (2001)
494 1-10 12 Chauzat et al. (2006)
1-10 33 39 Schmuck et al. (2001)
08 1-10 135 12 Lambert et al. (2013)
0.1-1 <05 Thompson et al. (2013)
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0: No route of exposure

1: Potential route of exposure assumed negligible
2: Relevant route of exposure low

3: Relevant route of exposure moderate

4: Relevant route of exposure high
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tECOTOXICOLOGICAL EFFECT
O 1: Potential effects assumed negligible under
normal exposure conditions
© 2: Evidence effects can occur but at high
doses or after prolonged exposure
3: Evidence effects can occur at moderate doses
@ 4: Evidence effects can occur at low doses
or after acute exposure
@ Unknown: in situations where no judgement
could be made because of lack of evidence,
e.g. data unavailable
® Probable: no accurate judgement could be
made due to incomplete evidence, but data
suggests a potential effect level above (1)
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WORLDWIDE INTEGRATED ASSESSMENT OF THE IMPACT OF SYSTEMIC PESTICIDES ON RIODIVERSITY AND ECOSYSTRMS

A review of the direct

David Gibbons « Christy fssey + Plerre Mineay

Received: 7 Aped] 2014/ A June 2014

© The Author(s) 2014, T

Abstraet Concerns over the role of pesticides affecting ver
tebmte wildlife populations have recently focussed on system-
e peoducts which exert broad-spectrum toxicity. Given that
the neonicotinoids have become the fastest:
Insecticides ghobally, we review here 150 s
(toxic) and indirect (e.g. food chain) effects on vertebrate
wildlife—mammals, birds, fish, an
focus on two neonice
and a third insecticide, fipronil, which also

sysemic manner. Imidacloprid and fipronil were found to be
sexic 10 many bisds and most fah, respectively. All thrve
insecticides exert sub-lethal effects m genotoxic
and cytotaxic effects, and impaired immune function, to re-
duced growth and repeoductive iccess, offen at concentra
ed with mortality. Use of
seed treatments on wome

pwing class of

softheir direct

tions well below the
imidaclopeid and elothi

crops poses risks to small bird, and ingestion of even a few
treated seads could cause mortality or reproductive impair
ment 10 sensitive bird species. In contra, env
concentrations of imidscloprid and clothianidin appear to be

onmes

d indirect effects of neonicotinoids
and fipronil on vertebrate wildlife

e in published with open acoess at Springertink com

atlevels below those which will cause mortality to freshwater
vertebrates, although sub-lethal effects may occur, Some re-
corded environmental concentrations of fipronil, however
hamn fish. Indirect effects are

paucity of dat

effects. Our research revealed two field case studies of indirect
effects. In one, reductions in invertebrate prey from both
imidacloprd and fipronil uses led (0 impaired growth in a fish

species, and in another, reductions in populations in two lizard
species were linked to effects of
Evidence presented here suggests th
cides, neonicotinoids and fipronil, are capable of exerting
direct a
wildlife, thus warmnting further review of their environmental
safety.

onil on termite prey.
the sys

rect effcts on terrestrial and aquatic vertebrate

Key
Chod
Birds

ds Pesticide - Neonicotinoid - Imidacloprid
1 - Fipronil - Vertebrate - Wikdlife - Mammaly
Amphibians - Reptiles - Risk assessment
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d0i:10.1038/nature13531

Caspar A. Hallmann', Ruud P. B. Foppen’

Declines in insectivorous birds are associated with
high neonicotinoid concentrations

*, Chris A. M. van Tumnhout”, Hans de Kroon' & Eelke Jongejans'

the hypothesis that the most widely used neonicotinoid insecticide,
imidacloprid, has a negative impact on insectivorous bird popula-
tions. Here we show that, in the Netherlands, local population trends
were significantly more negative in areas with higher surface-water
concentrations orimidadoprid At mulalopnd concentrations of
more than 2 ions tended to decline

Recent studies h: ';Ikmnlhal icotinoid i icides h dv The pmml study takes advantage of two standardized, long-term,
effects on non-tary ‘brate species' . | by country-wide g schemes in the Netherlands (see Methods)

asubstantial part of the diet of many bird \p(\u\dunnglhrhn“lmg the Dutch Common Bm.lmg Bird Monitoring Scheme” and surface-
season and are indispensable for raising offspring”. We investigated  water quality 10 which average

concentrations of imidacloprid residues in the period 200;
tially correlate with bird population trends in the period 2003
selected 15 passerine species that are common in farmlands and depend
oninvertebrates during the breeding season (Extended Data Table 1 and
Supplementary Methods). We interpolated concentrations of imidaclo-
prid in surface water to bird monitoring plots (Extended Data Figs 1-3,

by 3.5 percent on a\mlgnnmnlh

this spatial pattern of decline app{
of imidacloprid to the Netherland
show that the recent negative relat]

Contents lists available at ScienceDires

Environmental Research

Journal homepage: w

Ana Lopez-Antia**, Manuel E

Imidacloprid-treated seed ingestion has lethal effect
on adult partridges and reduces both breeding investment
and offspring immunity

Ortiz-Santaliestra ™", Frangois Mougeot‘, Rafael Mateo
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EPA Pesticide Program Updates

From EPA's Office of Pesticide Programs

In This Update:

EPA Finds Neonicotinoid Seed Treatments of Little or

No Benefit to U.S. Soybean Production

>
L Ontario Recherche de nouvelles

Salle de presse

Réduire ['utilisation de pesticides et protéger la santé
des pollinisateurs

L'Ontario se fixe I'objectif de réduire lutilisation de néonicotinoides de
80 p. cent

25 novembre 2014 10000 | Ministére de IEnvironnement

LOntario adopte des mesures pour renforcer la santé des oiseau, des abeiles, des papilons et des.
autres polinisateurs afin de garanii des écosystémes en santé, un secteur agricole productif et une
économie forte.

Les palinisateurs jouent un rdle imporiant dans Ia productivié agricole de Ontario. Des cultures comme:
les pommes, les cerises, les péches, les prunes, les concombres, les asperges, les Courges, les
ctroules et les melons ont beson des polinisateurs afin de pousser.

UAgence de réglementation de i lutte antiparasiaire fédérale a conclu & fexistence dun fen enire la
plantation de semences de mais et de 50ya tratées aux néoniCOtMOIdES - un insecticide agricol — etla
mortaité ¢ beiles en Ontario. L'spproche de ia province aigers 3 garder les cultures &0 santé et 3
améiorer fenvironnement grice aux moyens suvants.

La province tiendra une consultation sur une proposition visant a réduirs Tutiisation de semences de mais
et de soya traitées aux néonicofinoides. Si elles sent approuvies, de nouvelles régles sur lutisation des
néonicotinoides seront en place d'cile 1er juillt 2015, 4 temps. pour la saison de plantation agricole 2016.

2d

| 2

=@ Attematives to neonicotinoid insecticides for pest controf: case studies

in agriculture and forestry
F Abstract
I introduction
=[P Case studies of alternative pest management in maize
= Controlling wireworms (Agriotes spp)
I Accurate wireworm population monitoring and damage
prediction
I agronomic strategies for controlling wireworm populations.

I Apptying biological tools for controlling wireworm populations
I Applying chemical insecticides for controliing wireworm
population:

@ controliing 9
[P Accurate WCR population monitoring and damage prediction
Agronomic strategies for controlling WCR populations
[P Appiying biological tools for controlling WCR populations.
I Appiying chemical insecticides for controliing WCR populations
2 Controlling black cutworm (Agrotis ipsilon)
& [P Case study of aitemative pest management in Canadian forests
P Exotic parasitic insects

@ Native parasitic insects
Native fungal pathogens
& an aitemative, non-persistent systemic insecticide
 conciusions
[P Reterences
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case studies in agriculture and forestry
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» Utilisation préventive et massive
Tres haute toxicité sur les invertébrés
haute toxicité sur les vertébrés
longue persistance dans les sols
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I -l A Morrissey « Il. A Noon
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s of the Worldwide Integrated Assessment on the risk
of neonicotinoids and fipronil to biodive
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v Disparition des pollinisateurs
¥ Menace sur la stabilité de I’écosystéme
¥ Menace sur la sécurité alimentaire (quantité & qualité)

» forte contamination des eaux (surface & profonde)

L’utilisation présente des néonicotinoides n’est pas durable
=> réduire/suspendre => gestion intégrée des ravageurs (IPM)
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The trouble with neonicotinoids
Chronic exposure to widely used insecticides kills bees and many other invertebrates

806 14 NOVEMBER 2014 - VOL 346 ISSUE 6211 sciencemag.org SCIENCE

» Nontarget organisms
Nectar, pollen X (\(g rgan

Target pests
«Sap sucking
*Burrowing

Leaf miners

Direct
poisoning Food source

depletion
Plant uptake
2t0 20%
e Surface waters
Soil Soil biota €7
80 to 98%
Aquatic arthropods
Leaching (insect larvae)
Fate of icotinoids and of
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POLLINATOR DECLINES

Extinctions of aculeate pollinators
in Britain and the role of large-scale
agricultural changes

Jeff Ollerton,™ Hilary Erenler,’ Mike Edwards,” Robin Crockett!

Pollinators are to maintaining both biadi and agri ity, but
habitat destruction, loss of flower resources, and increased use of pesticides are causing
declines in their abundance and diversity. Using historical records, we assessed the rate of
extinction of bee and flower-visiting wasp species in Britain from the mid-19th century to the
present The most rapid phase of extinction appears to be related to changes in agricuitural
policy and practice beginning in the 1920s, before the agricultural intensification prompted by
the Second World War, often cited as the most important driver of biodiversity loss in Britain.
Slowing of the extinction rate from the 1960s onward may be due to prior loss of the most
sensitive species and/or effective conservation programs.

ollinating insects, particulary bees and | These features are confirmed in Fig 2, where the
other flower-visiting Hymenoptera (Aculeata), | average gradient indicates the relative extinetion
are some of the most ecologically and | rate over a period, and the period of sustained
economically important insects (1-3) but | extinctions is evident as the phase of maximum
have dedined in species richness, ge- | gradient during the mid-20th century.
ographical range, and sbundance (2-5). Previous The varying rates of extinctions were quanti-
studies have assessed the roles played by habitat | fied by applying breakpoint analysis to the cu-
destruction and loss of fower resources (4, 5), | mulative record. In this analysis, a piecewise
as well as pesticides (6), over relatively modest | linear model is fitted to data to reveal periods of
time scales and geographical ranges. Analyses of | approximately constant estinction rate, sepa-
regions are rare (7-10), and our understanding
of the effects of human-mediated actions over
longer periods is limited. Here we assessthe bee | Table 1. Extinct British bee and flower-vis
and flower-visiting wasp species that have gone | year, with number of records of that speci

rated by breakpoints where the rate changes.
‘The analysis was iterated for up to 10 breakpoints,
and the Akalke information criterion (AIC), con-
firmed by coefficient of determination (multiple
R*), was used 1o establish the best model (see sup-
plementary materials). For these data, changes
in AIC and multiple R* level off for two models
having four breakpoints (table S2). These are
very similar, sharing the latter three breakpoints
and revealing effectively identical periods of ap-
pronimately uniform extinction rate for the ma-
jority of the 20th century (Table 2}

Both models must be interpreted with cau-
tion, as the data for “year Last recorded” may not
equate to “year lLast living” Dedlines in popula-
tions due to habitat changes may indicate that
a species went unrecorded for some years be-
fore the actual extinction. The robustness of the
breakpoints to this potential ambiguity of the
probability of the year last living has been as-
sessed, and though there is some sensitivity in
the timing of the earlier and later breakpoints,
due to the sparseness and bunching of events at
the ends of the record, the period of sustained
extinctions from the late 19205 to the late 19505
is very siable. We also assessed how variability
in reconder effort over time may have affected
our findings, using the number of records per
decade in the BWARS database as a proxy for
effort, and found that our results were not
tematically affected by this. These analyses are
discussed in the supplementary materials.

ting wasp species, ordered by their last observed
from the BWARS database. A record is defined as

extinet in Britain, using 494117 records held | an occumence of 2 species on 2 specific date, at 2 location, and by a specific persan. Some of the
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