AE 3
S 2 e s mTask Force
Foundation DN y 4 X e tom

of Ontario

WWW.TFSPINFO

Science briefing for Members of Provincial Parliamen
May 28, 2015 Queen's Park, Toronto, Can

Imidacloprid

\l\/j\ M\
AN NH

Thiamethoxam N,

\\ﬂi)\/ JYl\cH

NO,

Acetamiprid

Sulfoxaflor

C\h/ =

N A

—~

7

N

N—CN

Cycloxaprid
ON

V’
/Y\M/Lsy
I L/

A

Dr. JM Bonmatin (CNRS) France

NS .
1 /
& /N

Nitenpyram

f
™
|
N

noyau du nedrone

Clothianidin \NOE Dinctefuran axone
T soo 4\ , 3 WyeinG
s N T j‘/ N \T/ “CHy V4
\ : S
N N. -
N .
NO, N0, }
Thiacloprid

T\j\ N/_“\
Y

synapse

nicotinic acetylcholine receptor
Imidaclothiz

N
— j\ N\
~ V/N\T/NH
|

N
“No,

acetylcholine

Paichongding

oN

Ol

> Neonicotinoids §

synaptic cleft

post-synaptic membrane




Imidacloprid

D
M /
NN \V/NH

N
Thiamethoxam  NO,

[ e ,\rlu\
N/ T " “CHy
“NO,
Acstamiprid Thiacloprid
~ /'Q;\\ N \\
I \ M
N AN N CH No AN N

T Y

N

Y =Y
Neonicotinoid sales in France
(in tonnes of active substances)

450

00

350
300 ;

Dr. JM Bonmatin (CNRS) France

woiDwEE

sysTE

§; ic insecticid icotinoids and fipronil): trends, uses,

mode of action and metabolites
500
—Japan
Lo California
400 ---Sweden

§ 350 —britain
T
e
@ 300
i
£ 250
S
3
5 2004 -
b ¥
< 150 i
€
el
1004
504 el L et
0
S 8§ 2 2 8 8 g 8 8 9 8
g 8 & 8§ 8 8 8 g 3 28 9
8 &8 &8 &8 8 8 8 8 8 8 8
223 2 2R R KR RR
Year

100

20

80

70

60

50

40

30

20

Tonnes of active ingredient

Acute toxicity on honeybees

. LD50
pesticide ® Use Dose g/ha nglab Tox/DDT
DDT Dinocide | insectici 200-600 [ 27 000.0 1
thiaclopride Proteus insecli# 62,5 12 600.0 21
amitraze Apivar acaridde - 12 000.0 23
acetamiprid Supreme insecl’cide 30-150 7 100.0 38
coumaphos Perizin acaricide - 3 000.0 9
methiocarb Mesurol insecticide | 150-2200 230.0 117
tau-fluvalinate Apistan acaricide - 200.0 135
carbofuran Curater | insecficide 600 160.0 169
A-cyhalothrine Karate insect{cide 150 38.0 711
thiaméthoxam Cruiser | insectifide 69 5.0
fipronil Regent insecti\:$ 50 4.2
imidaclopride Gaucho | insectici 75 3.7
clothianidine Poncho | insecticide 50 2.5
deltamethrine Décis insecticide 7,5 2.5
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WORLDWIDE INTEGRATED ASSESSMENT OF THE IMPACT OF SYSTEMIC PESTIC

Effects of neonicotinoids and fipronil on non-target invertebrates




FugpongETR.

Lethal and Sublethal Effects of Imidacloprid, After Chronic Exposure,
On the Insect Model Drosophila melanogaster
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Queen Production

ces in agroecosystems survive by feed-
B ng on wildflowers growing in field

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
now routinely treated with neonicotinoid in-
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Neonicotinoid Pesticide Reduces
Bumble Bee Colony Growth and

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.

spreads to the nectar and pollen of flower-
ing crops, typically at concentrations rang-
ing from 0.7 to 10 ug kg '(4, 5). Thus bee
colonies in agroecosystems will be exposed
to 2- to 4-week pulses of exposure 1o neo-
nicotinoids during the flowering period of
crops (6).

www.sciencemag.org SCIENCE

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
¢ nicotinoids present on the flow-
ers of a nearby crop. The colonies were random-
ly allocated 10 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 sug:
water containing 6 pg kg ' and 0.7 pg kg
d, respectively, the lev-
els found in seed-treated rape (/3). The “high™
treatment colonies received double these doses,
still close to the ficld-realistic range. Afier 2
weeks, all colonies were then placed in the field,
where they were left to forage independently for
a period of 6 weeks whilke 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 tr
ments gained less weight over the course of
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A Common Pesticide Decreases
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Foraging Success and Survival in

Honey Bees

Mickaél Henry,'* Maxime Beguin,’ Fabrice Requier, ™
Pierrick Aupinel,” Jean Aptel,” Sylvie Tchamitchian,” Axel Decourtye
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Jean-Francois Odoux,*

'INRA, UR406 Abeilles et Environnement. F-84914 Avignon, France. “Association pour le développement
de I'apiculture provencale (ADAPI), F-13626 Aix-en-Provence. France. *Centre d'Etudes Biologiques de
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Non-lethal exposure of honey bees to
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pesticide) causes high mortality due to homing failure at levels that could puta

colony at risk of
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used worldwide.
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authorization procedures now require
running mortality surveys to ensure
doses encountered in the field remain
below lethal levels for honey bees.
However, a growing body of evi-
dence shows that sublethal doses. 1e..
doses that do not entail direct mortality.
still have the potential to induce a vari-
ety of behavioral difficulties in forag
ing honey bees. such as memory and
leaming dysfunctions and alteration of
navigational skills (9). Neonicotinoid
pesticides used to protect crops against
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 msects (/0. Effects of
sublethal neonicotinoid exposures in
honey bees ma

include abnormal for-

aging activity (/2—14). reduced olfacto-
1y memory and leaming performance
(15-17) and possibly impaired orienta-

Neonicotinoid clothianidin adversely affects insect
immunity and promotes replication of a viral

pathogen in honey bhees

Gennaro Di
Giuseppe Gargiulo®, and Francesco Pennacchio™

sco®, Valeria Cavaliere®, Desiderato Annoscia®, Paola Varricchio?, Emilio Caprio®, Francesco Nazzi®,
1

*Dipartimento di Agraria, Laboratorio di Entomologia E. Tremblay, Universita degli Studi di Napoli Federico i, 1-80055 Portici, Italy; “Dipartimento di Farmacia
e Biotecnologie, Universita di Bologna, 140126 Bologna, Italy; and ‘Dipartimento di Scienze Agrarie e Ambientali, Universita degli Studi di Udine, 1-33100
Udine, Italy

Edited by Gene E. Robinson, University of lllinois at Urbana-Champaign, Urbana, IL, and approved October 1, 2013 (received for review August 8, 2013)

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
elusive. Here, we ate that the icotinoid insecticide
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
a negative modulator of NF-«xB activation, which is a leucine-rich
repeat protein. Exposure to clothiani by enhancing the tran-
scription of the gene encoding this inhibitor, reduces immune
defenses and promotes the replication of the deformed wing virus
in honey bees bearing covert infections. This honey bee immuno-
suppression is similarly induced by a different neonicotinoid, i
dacloprid, 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
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Exposure to Sublethal Doses of Fipronil and Thiacloprid C/Q/\ /?
Highly Increases Mortality of Honeybees Previously
Infected by Nosema ceranae

Cyril Vidau'?, Marie Diogon'~, Julie Aufauvre'2, Régis Fontbonne'=, Bernard Vigués'?, Jean-Luc

Brunet?, Catherine Texier?, David G. Biron'>, Nicolas Blot'=, Hicham El Alaoui’?, Luc P. Belzunces®, Nosemaiceraniae
Frédéric Delbac’* )
1 Gomant Unierit Universaé Buise Pascal, abcratoie Gtnome & . 87 10848 France 20O, UM 023, LUGE.

Acbitre. France. 3NRA, UMR 405 Abelles & Emisonnement, Labcratoise de Toscologie Envimnnementale. Ste Agroparc. Avignon, France

infected wi| Environmental Microbiology (2014) doit10.1111/1462:2920.12426

hq
e Bees under stress: sublethal doses of a neonicotinoid
«honvout pesticide and pathogens interact to elevate honey bee
kst mortality across the life cycle

(m"ni.:ﬂ Vincent Doublet,"*! Maureen Labarussias,' bee ThEGCIopr!d + nosema
:"“""*;'M Joachim R. de Miranda? Robin F. A. Meritz'? and .:.s": Th.adop"d + BQCV

Robert J. Paxton'3*
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Sub-lethal exposure to neonicotinoids impaired honey bees
winterization before proceeding to colony collapse disorder

Chensheng Lu", Kenneth M. WARCHoL?, Richard A. CALLAHAN®
Depamném‘ of Environmental Health, Harvard School of Public Health, Landmark Center West, Boston, M4, USA
zﬂm rcester County Beekeepers Association, Northbridge, MA, USA

*Worcester County Beekeepers Association, Holden, MA, USA Clothianidin

Imidacloprid ~o
Abstract

Honey bee (Apis mellifera L.) colony collapse disorder (CCD) that appeared in 2005/2006 still lingers in many parts of the world.
Here we show that sub-lethal exposure of neonicotinoids. imidacloprid or clothianidin. affected the winterization of healthy colo-
nies that subsequently leads to CCD. We found honey bees in both control and neonicotinoid-treated groups progressed almost
identically through the summer and fall seasons and observed no acute morbidity or mortality in either group until the end of win-
ter. Bees from six of the twelve neonicotinoid-treated colonies had abandoned their hives. and were eventually dead with symp-
toms resembling CCD. However, we observed a complete opposite phenomenon in the control colonies in which instead of aban-
donment. they were re-populated quickly with new emerging bees. Only one of the six control colonies was lost due to Nosema-
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. neonicotinoids. imidacloprid, clothianidin.
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Neonicotinoid-Coated Zea mays Seeds
Indirectly Affect Honeybee Performance and
Pathogen Susceptibility in Field Trials

Mohamed Alburaki'*"*, Sébastien Boutin', Pierre-Luc Mercier'?, Yves Loublier®,
Madeleine Chagnon®, Nicolas Derome' #

Abstract
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Bee declines driven by combined stress
from parasites, pesticides, and lack of

flowers

Dave Goulson,* Elizabeth Nicholls, Cristina Botias,
Ellen L. Rotheray

‘School of Lite Scences, University of Sussex. Fabmes. Brighton BNL 905, LK

oo .G d b

www.sciencemag.org on February 26, 2015

Limited / monotonous
Lack of alternative floral resources
forage may increase e

exposure to pesticides

Poor diet
compromises
immunity

Immune
o response
Pyrethrolds energetically
_— /ujgzj \ costly
o : i
Y, Parasites +
e Oy
Pathogens
Fungicides j
increase

toxicity

EBI Fungicides ’ \
) —> Neonicotinoids p il

Fungicides act
synergistically to
increase toxicity

Peasticide exposure affects
disease tolerance and

)
(N\i"/[& o susceptibility
Q. 5

.
! OQN,OV

Dr. M Bonmatin (CNRS) France




European Red List of Bees

Ana Nieto, Stuart PM. Roberts, James Kemp, Pierre Rasmont, Michael Kuhimann,
Mariana Garcfa Criado, Jacobus C. Biesmeijer, Petr Bogusch, Holger H. Dathe, Pilar De la Rua,
Alexandre Dewulf, Francisco.

Patrick Lhomme, Alain Pauly, Simon G. Potts, Christophe Praz, Marino Quaranta,
Viadimir G. Radchenko, Erwin Scheuchl, Jan Smit, Jakub Straka, Michael Terzo, Bogdan Tomozii,
Jemma Window and Denis Michez

The European Red List of Bees provides, for the first time,
factual information on the status of all bees in Europe,
nearly 2,000 species. This new assessment shows us that
9% of bees are threatened with extinction in Europe mainly
due to habirat loss as a result of agriculture intensification
(e.g., changes in agricultural practices including the use of
pesticides and fertilisers), urban development, increased

frequency of fires and climate change.
Pia Bucella
Director
Directorate B: Natural Capital
European Commission

Recommendations

* Improve the advice to farmers, landowners, managers
of public and amenity spaces and gardeners on best
practices for using. insecticide.sl. This should draw upon
research evidence to provide guidance which takes
into account the diverse life histories of European
bees and other pollinators.

¢ Commit to a sustainable long-term reduction in the
use of pesticides, with quantitative targets for the
reducrions in the total application of all pesticide
active ingredients, and encourage the uptake of
alternative pest management methods including
the use of natural enemies and Integrated Pest
Management (IPM).

The trouble with neonicotinoids

Chronic exposure to widely used insecticides kills bees and many other invertebrates

806 14 NOVEMBER 2014 « VOL 346 ISSUE 6211 By Francisco Sanchez-Bayo sciencemag.org SCIENCE

*oN :
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Fate of neonicotinoids and pathways of environmental contamination.
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Worldwide integrated assessment on systemic pesticides

Global collapse of the entomofauna: exploring the role of systemic insecticides

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

8 scientific articles
» First meta-analysis on neonicotinoids and fipronil
» Comprehensive approach, including 1221 publications and data from compagnies

» 29 scientific authors (no conflict of interest)

» Published in Environmental Science and Pollution Research, 2015
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do0i:10.1038/nature13531

Recent studies have shown that neonicotinoid insecticides have adverse
effects on non-target invertebrate species'®. Invertebrates constitute
asubstantial part of the diet of manybird species during the breeding
season and are indispensable for raising offspring”. We investigated
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 of imidacloprid. Atimidacloprid concentrations of
more than 20 nanograms per litre, bird populations tended to decline
by 3.5 per cent on average annually. Additional analyses revealed that
this spatial pattern of decline appeared only after the introduction
of imidacloprid to the Netherlands, in the mid-1990s. We further
show that the recent negative relationship remains after correcting
for spatial differences in land-use changes that are known to affect
bird populations in farmland. Our results suggest that the impact of
neonicotinoids on the naturalenvironment is even more substantial
than has recently been reported and is reminiscent of the effects of
persistent insecticides in the past. Futurelegislation should take into
account the potential ding effects of icotinoids on

Dr. JM Bonmatin (CNRS) France

Declines in insectivorous birds are associated with
high neonicotinoid concentrations

Caspar A. Hallmann'-, Ruud P. B. Foppen®”, Chris A. M. van Turnhout?, Hans de Kroon' & Eelke Jongejans'

The present study takes advantage of two standardized, long-term,
country-wide monitoringschemes in the Netherlands (see Methods)—
the Dutch Common Breeding Bird Monitoring Scheme'” and surface-
water quality measurements'—to investigate the extent to which average
concentrations of imidacloprid residues in the period 2003-2009 spa-
tially correlate with bird population trends in the period 2003-2010. We
selected 15 passerine species that are common in farmlands and depend
on invertebrates 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,
Supplementary Data and Supplementary Methods) and examined how
local bird trends correlate with these concentrations (Fig. 1).

The average intrinsic rate of increasein local farmland bird populations
was negatively affected by the concentration of imidacloprid (Fig. 1b, linear
mixed effects regression (LMER):d.f. = 1,443, = —5.64, P<2 0.0001).
At the separately tested individual species level, 14 out of 15 of the tested
species had a negative response to interpolated imidacloprid concen-
trations, and 6 out of 15 had a significant negative response at the 95%
confidencelevel after Bonferroni correction (Table 1 and Extended Data
Fig. 4). Thus, higher concentrations of imidacloprid in surface water in

European Academies Critical to assessing the effects of neonicotinoids

on ecosystem services is their impact on non-target
organisms: both invertebrates and vertebrates, and
whether located in the field or margins, or in soils or the
aquatic environment. Here, the Expert Group finds the

C following.

. Thereis an increasing body of evidence that the
widespread prophylactic use of neonicotinoids has
severe negative effects on non-target organisms that
provide ecosystem services including pollination and
natural pest control.

]

. There is clear scientific evidence for sublethal effects
of very low levels of neonicatinoids over extended
periods on non-target beneficial organisms. These
should be addressed in EU approval procedures.

w

. Current practice of prophylactic usage of
neonicotinoids is inconsistent with the basic principles
of integrated pest management as expressed in the
EU' Sustainable Pesticides Directive.

&~

Widespread use of neonicotinoids (as well as other
pesticides) constrains the potential for restoring
biodiversity in farmland under the EU's Agri-
environment Regulation.

Dr. JM Bonmatin (CNRS) France
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Benefits of Neonicotinoid Seed Treatments
to Soybean Production

Pollinator Protection Home
Pollinator Health Concerns
— Colony Collapse Disorder

— Factors Affecting
Pollinator Heath

How EPA and Others
Protect Pollinator Health

— Risk Assessment

— EPA Actions to Protect
Pollinators

— Partners in Pollinator
Protection

What You Can Do
— Report Bee Kills

— Best Management
Practices

EPA analyzed the use of the neonicotinoid seed treatments for insect control in United States soybean
production. This report provides the analysis and EPA’s conclusions based on the analysis. It discusses
how the treatments are used, available alternatives, and costs.

EPA concludes that these seed treatments provide little or no overall benefits to soybean production in

most situations. Published data indicate that in most cases ({3l g= N0 [l (=g =N g R=0) 1 =t [ A=

hen soybean seed was treated with neonicotinoids versus not receiving any insect control treatment.

The public comment period on the analysis is open until December 22, 2014.
Visit the docket to submit a comment. (Use the "Comment Now" button on the right side of the page.)

Read the benefits analysis:

You will need Adobe Reader to
view some of the files on this page.
See EPA’s About PDF page to leam
more.

* Benefits of Neonicotinoid Seed Treatment to Soybean Production
PDF) (18 pp, 12 MB)

| _RESEARCH COMMUNICATIONS
Large-scale trade-off between agricultural
intensification and crop pollination services

Nicolas Deguines'”, Clémentine Jono', Mathilde Baude™’, Mickaél Henry*’, Romain Julliard',
and Colin Fontaine'

Unprecedented growth in human populations has required the intensification of agriculture to enhance crop
productivity, but this was achieved at a major cost to biodiversity. There is abundant local-scale evidence that
both pellinator diversity and pollination services decrease with increasing agricultural intensification. This
raises concerns regarding food security, as two-thirds of the world’s major food crops are pollinator-dependent.
Whether such local findings scale up and affect crop production over larger scales is still being debated. Here,
we analyzed a country-wide dataset of the 54 major crops in France produced over the past two decades and
found that benetits of agricultural intensification decrease with increasing pollinator dependence, to the
extent that intensification failed to increase the yield of pollinator-dependent crops and decreased the stabil-
ity of their yield over time. This indicates that benefits from agricultural intensification may be offset by
reductions in pollination services, and supports the need for an ecological intensification of agriculture
through optimization of ecosystem services.

Front Ecol Environ 2014; 12(4): 212-217, doi:10.1890/130054

Dr. JM Bonmatin (CNRS) France

11



7 Pest Sei
DOL 10.1007/510340-015 0666-y

ORIGINAL PAPER

Imidacloprid-mediated effects on survival and fertility
of the Neotropical brown stink bug Euschistus heros

M. F. Santos' - R.
G. F. Martins* - R. N.

Oliveira'

Abstract Enhanced reproductive output after sublethal
insecticide exposure, including neonicotinoid exposure, has
been reported in a diversity of arthropods. Suspicions of
such a phenomenon in the Neotropical brown stink bug,
Euschistus heros (Hemiplera: Pentatomidac), were sparked
by the increasing densities of naturally occurring popula-
tions of this insect pest species in Brazilian soybean fields.
Here, we tested whether the sublethal exposure o imida-
cloprid would induce changes in the survival and repro-
ductive performances of E. heros adult females. The
imidacloprid estimated LCsq was 0.83 (0.60-1.25) pg a.i/
cm’, and the dose recommended for field applications

(4.2 pg aifem®) was within the concentration range of the
imidacloprid estimated LCgy [2.66 (1.65-5.49) pg ai/
cm?]. Newly emerged (<24 h) adult females were exposed
for 48 h to dry imidacloprid residues (0.042 pg/em?,
equivalent to 1 % of the field rate dose) and exhibited
higher levels of cell damage, greater ovariole length, and a
larger area of the most developed follicle in their ovaries
up to the 6th day of adulthood. Furthermore, these females
exhibited reduced rates of survival but higher fecundity and

Communicated by E. Roditakis.
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fertility rates compared with untreated females. Our results
thus suggest that females of E. heros increased their re-
productive output in response to the imidacloprid sublethal
exposure. These findings suggest a potential involvement
of sublethal exposure 1o neonicotinoids in the recent out-
breaks of the Neotropical brown stink bug E heros ob-
served in Brazilian soybean-producing regions.

Keywords Reproductive responses - Hormesis - Insect
ovaries - Damaged cells - Stink bugs

Key message

Insecticide-induced changes in Euschistus heros re-
production capacity has been sparked by the increasing
densities of this pest in Brazilian soybean fields.

Females of E. heros increased their reproductive output
(fecundity and fertility rates) to overcome imidaclo-
prid-induced sublethal stress (higher number of dam-
aged ovarian cells and reduction on female’s survival).
o These findings suggest a potential link between imida-
cloprid sublethal exposure and the recent outbreaks of
E. heros observed in the Brazilian soybean fields,

©

ACS AuthorChoice
JJOURNAIL o

AGRICULTURAL Anp —
FOOD CHEMISTRY

Open Access on 06/16/2015

Quantitative Analysis of Neonicotinoid Insecticide Residues in Foods:
Implication for Dietary Exposures
Mei Chen,Jr Lin Tao,t John McLean,§ and Chensheng L’

1Depa|1.ment of Environmental Health, Harvard School of Public Health, 665 Huntington Avenue, Boston, Massachusetts 02115,
United States

fConsultant Entomologist, Gisborne 4010, New Zealand

ABSTRACT: This study quantitatively measured neonicotinoids in various foods that are common to human consumption. All
fruit and vegetable samples (except nectarine and tomato) and 90% of honey samples were detected positive for at least one
neonicotinoid; 72% of fruits, 45% of vegetables, and 50% of honey samples contained at least two different neonicotinoids in one
sample, with imidacloprid having the highest detection rate among all samples. All pollen samples from New Zealand contained
multiple neonicotinoids, and five of seven pollens from Massachusetts detected positive for imidacloprid. These results show the
prevalence of low-level neonicotinoid residues in fruits, vegetables, and honey that are readily available in the market for human
consumption and in the environment where honeybees forage. In light of new reports of toxicological effects in mammals, the
results strengthen the importance of assessing dietary neonicotinoid intakes and the potential human health effects.

KEYWORDS: neonicotinoid insecticides, dietary exposure, pollen, honey
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Neonicotinoids and public health

- Neonics are less toxic to humans (less nicotinic receptors for our CNS)

- Only few studies (despite that neonics represent 1/3 of the global insecticide market):

(non-target species > 1000 publications ; humans < 20 publications)

BUT

- EPA 2002 then UE then ANSES (2013): Thiacloprid carcinogen

-ARLA 2001, 2004, 2007: Three neonics are potential endocrine disruptors
- 2012: Genotoxicity and cytotoxicity of neonics

- 2012: Neonics have similar effects than nicotine

- EFSA 2013: Neuro-developmental risk for humans

- 2014: Effects on hepatic enzymes (toxic accumulation of delta-ALA)

- 2014: Cytotoxic effects of formulations >> active ingredients, on human cells
- 2014: Effects on thyroid and testicles (endocrine disruptor)

- 2014: Synergies with other pesticides (pyrethroid and carbamate)

- Japan 2014: description of sub-acute effects on poisoned people (hospital)
- Japan 2014 & 2015: human urine contains neonics (90% of tested people)

- 2015: Another new toxic pathway of neonics on the CNS (glutamate receptors)...

Dr. JM Bonmatin (CNRS) France
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EDITORIAL

Conclusions of the Worldwide Integrated Assessment on the risks
of neonicotinoids and fipronil to biodiversity and ecosystem
functioning

J.P \un\hr\lm]t \ Amaral-| llugln L.r Blliuml's M.E.LJ. Bl]ll\lld\unll\mund-

irolami - D. Goulson - D. P, Kreutzweiser - C. Krule . L
neau + E. A. D. Mitchell - C. A. Morrissey - D. A. Noome + L. Pisa + J. £
mon-Delso « J. D. Stark « A, Tapparo - H. Van Dyck « J. van Praagh - l']! \‘\hlt\.m)m-
\‘I ‘Wiemers

»Preventive and massive use

» Very high toxicity to invertebrates

> High toxicity to vertebrates —)
» Very high persistence in soils

» High contamination of water (surface & groundwater) l

¥ Collapse of pollinators & biodiversity
¥ Threats on ecosystem stability

¥Threats on food production & food security

The present use of systemic insecticides is not sustainable
=> Reduce or suspend => integrated pest management (IPM)

pL:

Dr. JM Bonmatin (CNRS) France
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L 139/12 Official Journal of the European Union 2552013

COMMISSION IMPLEMENTING REGULATION (EU) No 485/2013
of 24 May 2013

1 i ion (EU) No 540/2011, as regards the conditions of approval of the
active substances clothianidin, thiamethoxam and i acloprid, and prohibiting the use and sale of

seeds treated with plant protection p those active
Neonicotinoids
Cl c ) C 7 : Hy
- H S S NICHa
NO, " NN O NCeN
imidacloprid thiacloprid acetamiprid
o] Cl
D ha H i
NCH3  N_z NCH, NCH3
NO, NO, T NNO,
thiamethoxam clothianidin dinotefuran

2013-2015: No reduction of yields for crop production in UE

Dr. JM Bonmatin (CNRS) France

http:/iwww.developpement-durable.gouv.fr/IMG/pdf/2015-05-20_DP_Abeilles.pdf

E] inistére de I'Ecologie, du Dé pp durable

ey .
REPUBLIQUE FRANGAISE. et de I'Energie

Ségoléne ROYAL
Ministre de I'Ecologie, du Développement durable et de 'Energie

Abeilles et pollinisateurs sauvages
Actions du projet de loi pour la reconquéte
de la biodiversité, de la nature et des paysages

Les actions d'accompagnement du projet de loi :

= La France engage la démarche d'extension du moratoire européen sur I'ensemble
des pesticides néonicotinoides.

Communication en Conseil des Ministres
Mercredi 20 mai 2015
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Thanks to my colleagues, to all my collaborators,

... and thank you for your attention.
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