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& Overview

Description of Agroscope and the Swiss Bee Research Centre

Bee risk assessment system for plant protection product (PPP)
registration in Switzerland

PPP issues related to bees in Switzerland

Current challenges in bee risk assessment e.g. revision of the
EFSA bee guidance document

Regulatory status of neonicotinoid PPPs in Switzerland
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& Overview

A Description of Agroscope and the Swiss Bee Research Centre
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-+ Agroscope Key figures 2023

Agroséope is the Swiss center of excellence for agricultural research,
and is affiliated with the Federal Office for Agriculture (FOAG)

1115 Employees or 947 full-time employees were employed of which 33
trainees, 37 interns, 62 doctorates, 43 postdocs

1444  Publications, of which 860 were practice-oriented 584 were
scientific publications
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© Organisation of Agroscope: 10 strategic research
divisions

Animals, Products of Animal Plants and Plant Products Methods Development and Plant Breeding
Origin and Swiss National Stud Analytics

Food Microbial Systems Agroecology and Environment

m Swiss Bee

Research

B 3‘.\ Centre

2024 International Symposium on Honey Bee Risk Assessment in Korea | Jeonju | 25th-27th September 6
Lukas Jeker

Sustainability Assessment and Animal Production Systems and

()]
Q
0
a
o
(e)]
< Agricultural Management Animal Health




© Swiss Bee Research Centre

Q\ ¥ “‘

Im

Head: - TRt

\ ‘MSc. Jean- Danlel Charrlere
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U Organisation of the Swiss Bee
Switzerland

. SR
Research Centre in 3y
,ﬁo-.g\

Bee Research Centre
Agroscope

Applied research

Basic Research

Institute for Bee Health
(IBH)

Training / Education
Knowledge Transfer

Bee health service
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Organisation of the Swiss Bee Research Centre in Ry

Switzerland

. . e Head:
Swiss Bee Research Centre Activities Jean-Daniel Charriére

National reference , Bee protection and
Bee disease and pest :
laboratory for bee Bee products control beekeeping
diseases practices
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F
© Activities at Swiss Bee Research ~ Centre %d;‘
National Reference Laboratory for bee diseases

A Reliable partner for routine diagnostic laboratories as well as for
Swiss and European veterinary authorities (EURL)

A Maintenance, development and, where appropriate, adaptation of
diagnostic methods recognised at European level

Small hive beetle (Aethina tumida)

Tropilaelaps spp.
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©  Activities at Swiss Bee Research  Centre b NHTS
Bee products

A Authenticity and origin of the products

AMonitoring pyrrolizidine alkaloids in honey and bee pollen

ANational quality monitoring of Swiss honey / wax
e.g. contamination pesticides, heavy metal, paraffin and stearin

AHoneybees as bio indicators,
monitoring environmental toxins in bee matrices

AMethod development for the detection of honey fraud

A Supporting the practice in technological issues (e.g. pollen preservation)
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©  Activities at Swiss Bee Research Centre 'S
Bee disease and pest control

ADevelopment of control methods for current and future
pests. New ways (RNAI) to combat diseases and

reduce colony losses

AVarroa destructor mites 020 }\
S M
T o [\
5 g F\
i 3 w0 I
A European Foulbrood (EFB) 2 ff V\\
Brood disease caused by the bacterium E j: WJ ‘V

Melissococcus plutonius

AMonitoring of colony losses
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©  Activities at Swiss Bee Research  Centre
Bee protection and beekeeping practices

APlant protection product testing (enforcement + research) '
ARisk assessment, new authorisation of PPP > 100 expertises / year [ = = —
ARe-evaluation of old products (after 10 years)
ADevelopment / validation of new test methods
ANew measures for drift reduction

Alnfluences of agricultural practice on bees
(e.g. impact of flower strips)

A Selection / queen breeding / artificial insemination
AMethod testing/development for best beekeeper practices
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Agroscope
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1
© Method development and international connections A0

International connections

A ICPPR (B honey bee research association
A Bee brood working group (co-chair Lukas Jeker)
A Non-Apis working group and microbials (Daniela Grossar)
A Congress 2019 in Bern Switzerland ARBEITSGRUPPE
A COLOSS - APITOX task force Y Me mber

3COLOSS

iCPPR International Cormmission for
Plant-Pollinator Relationships

A Expert Group on Pollinator Testing and Assessment (EG -PTA) Y  cahair Lukas Jeker

A German bee protection working group Y Me mber

Method development

Co-lead revision OECD 75 brood test under semi-field conditions

Homing flight test (OECD 332)

Honey bee adult chronic test (OECD 245)

Honey bee larvae (OECD 237/239)

Bumble bee acute oral and contact (OECD 246/247)

Solitary bee Osmia bicornis acute oral, contact under evaluation /
(OECD) and chronic ring-test ongoing

Method development for testing entomopathogenic nematodes on bees
ongoing
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Underestimated adverse effects of entomopathogenic
nematodes (EPN) on honey bees %Uf N

Agroscope 2023 | SETAC EUROPE 337 ANNUAL MEETING 30 April — 4 MAY 2023 | Dublin, Ireland | ID: 2.13.P-Mo141

Underestimated adverse effects of entomopathogenic
nematodes on honey bees

Angélique Rufenacht!, Lars Straub', Daniela Grossar?, Lukas Jeker
1 i o e e, Vedsee Py,  Sem.
2 ks e Resasren Convs, AgocaTpS, Sem. Gt

Introduction Methods

Thers is much interest in finding sustainable plant protection Under faboratory conditions (Fig.1A), newly emerged worker honey bees and
products  to safeguard biodiversity and our ecosystem. greater wax moth (Galleria melionelia) larvae were exposed to either dry or wet
Entomopathogenic nematodes (EPNs) have received considerable  spray residues on foliage at a field-realistic low (0.25 Mio/?) and high (0.5 Mioim?)
attention as altematve biclogical-control agents to i ions of  Ste colonised with the  bacteria
synthetic agrochemicals (Erler ef al, 2022). EPNs live parasiically Xenorhabdus spp. Three replicates of each of the following experimental groups
and are mainly applied 25 soil reatments or foliar sprays where they  were made: Direct overspray wax moth larvae (wet), Dried residue wax moth larvae:
infect various insect pests (Labaude & Griffin, 2018). However, as (dry), Direct overspray honey bees (wet), Dried residus honey bees (diy)) per
nematodes are considered natural enemies, authortties are facsd to Nematode concentration (low & high) and Contrals. Mortality was assessed over
approve commercial products based on limited or no data (EU  96h and nematode reproduction (L., total number offspring) was evaluated for all
Commission, 2001). Here, we assess whether foliar application of a  dead individuals (Fig. 1B&C). Generalized linear regression models (GLMs) were
commerical EPN can pose a risk to honey bees, Apis mellifera. applied to analyse that data using STATA 17 statistical software.

Results
EPN exposure resulted in an 80% increase in wax moth larval mortaiity (p<0.001; Fig. 2A). Honey bes mertalty was signficantyy affectsd by EPN
exposure (p<0.001; Fig. 28), howaver the effect was dose-independent. Both low and high direct overspray lead to a significant decrease in survival of
~55% (p<0.001) where as the dry Righ and low did ot significantly iffer from the control treatment groups (p=0.3; Fig. 2B). Nematode reproduction was.
significantly higher in wax moths than in honey bees (p=0.001). Imespeciive of the treatment group, mean nematode reproduction per wax moth larvae and
honey bee was 1,127 and 41, respectively; representing a 27-fold increase in wax moths. (Fig. 2C8D). In honey bees, the Righ treatment groups lead to a
significant increase in nematode reproduction compared o the low exposure (p's<0.05; Fig. 2D); where the high wet treatment significantly difiered from all
the remaining treatments showing the highest nematode counts (p<0.01;
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cussion and concl n
Here we show clear evidence that foliar exposure to a commercial EPN product can cause lethal effects and that the nematodes can successfully
repiicate within the carcasses of adult bees. Given the lack of data on polential adverse effects of EPNs on non-target pollinating insects, our results
highlight the urgent need to be cautious when applying foliar application of EPNs to crops. As dry residues of our EPN treatments imposed lower
lethality and decreased nematode prolfieration in honey bees when compared to direct (wef) exposure, foliar treatments. with EPNs should ideally be
applied when pallinators are not active (ie., early evenings) to reduce the likelihood of exposure. Additional research is urgently required to adequately
investigate the potential risk of EPN to ground-nesting bees and other non-target insect species during foliar and soil appiication.
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& Overview

A Bee risk assessment system for plant protection product (PPP)
registration in Switzerland
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@ Authorisation procedure of PPP in Switzerland

Simplified scheme

Application for PPP - Dossier
(Industry)

¥

Admission office
Federal Food Safety and Veterinary Office

¥

Assessment bodies

Federal Office Federal Food Federal Office State
for the Safety and for Agriculture / Secretariat for
environment Veterinary AQroscope ., Economic
Office A0 Affairs

Risk assessment

Environmental protection ¥
organisations .. .
(e.g. Greenpeace) (/1 ————— P \\ Admission office
M= Risk management
) Access to the ™ ¥ ¥
o
g records and Applicant
% Statements Approval or rejection of the application
<
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@ Shared responsibility for bee risk assessment and

management in Switzerland

Off-field

In-field

A

P

» '@
L]

Off-crop

}

In-crop
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Federal Office of Environment

Feder al
Y Swi ss

|

Of f i c e Agrascopes
Bee Resear cih

Lgriculture
Centre
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@ Ordinance concerning the placing of plant protection
products on the market

ASwiss plant protection product ordinance (SR 916.161) refers to the
European Regulation 1107/2009 with the correspondmg Annexes EU
283/2013 (AS) - 284/2013 (PPP) £t N

A Current bee risk assessment scheme in Switzerland:

A Combination of Guidance Document on Terrestrial Ecotoxicology |
(SANCO/10329/2002),

AEuropean plant protection organization (EPPO 170 (4))
AEFSA Bee guidance document (2013)

A Stepwise approach from laboratory (lower tier) to semi-field to field (higher
tier).

Risk for bumble bees and solitary bees are currently covered by the honey bee risk
assessment scheme
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Exposure scenarios considered in the risk assessment
of PPPs for bees

SPRAY APPLICATION Deposition

o

flowering
weeds

Deposition
on flowering Deposition

plants on flying m

bees

Volatilisation

s h-

._3.»____.“\' , 5

Pollenand Rt ool
nectar

Guttation . e

. Migration
flaidor through soil
honeydew 8

on leaves

Foragingbees

Plant SYSTEMIC PESTICIDES returning to
uptake hive
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§ Bee toxicity data requirement for PPP registration in
Switzerland

Honey bee OECD 213/214 Always Always Triggered
adult acute
oral/contact

Honey bee OECD 245! Always Always Triggered
adult chronic

Honey bee OECD 239! Always Triggered Triggered
larval
development

Honey bee sub-  OECD 332 Triggered Triggered Triggered
lethal effects

Bumble bee OECD 247/246 Always Triggered Triggered
adult acute
oral/contact

Solitary bee Method validation ongoing N.A. N.A. N.A.
adult acute
oral/contact

Options for refinement:

Higher-tier OECD 75 (revised 2024) no yes no
testing EPPO PP 1/170 (4)

Oomen-deRuijter 1992

Residues

(SANTE/11956/2016 rev.9) 1data requirement for microbials (PPPs)
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+ Calculating the risk of PPPs to bees according to
SANCO and EPPO

A Hazard quotient calculation (HO):

o O N a Qo GEOOWE ¢
Ov 7 b 0

Where:
A Application rate: Is the maximum single application rate expressed in g a.s./ha or g product/ha

A LD, Derived from oral and contact acute toxicity tests, respectively, expressed in ug a.s./bee or ug
product/bee
A The risk is considered to be acceptable if oral and contact HQ < 50

A Toxicity exposure ratio calculation (TER):
00 00 EBHFTOQQ
R Qi "SfQ‘@'(D(:)(}i @Wjie ax Qe

YO'Y

Where:

A No observed effect dose (NOED): Derived from oral chronic toxicity tests (adult or larvae), respectively,
expressed in pg a.s./bee or pug product/bee

A Max. residues (ug a.s./kg matrices): Is the maximum concentration of residues that may be ingested by a bee
in one day

A The risk is considered to be acceptableif T E R (geneéic values) or T E R (neabured residue values)

o
o
o
o
w
o
T
o
<

2024 International Symposium on Honey Bee Risk Assessment in Korea | Jeonju | 25th-27th September 22
Lukas Jeker




o
o
o
o
w
o
e
o
<

Calculating the risk of PPPs to bees according to
EFSA (2013)

Contact risk : Oral risk:
: "Q s OYo ¢
(')‘Y(—)’T €1 Oary
T p T f Oe Qn e Qe o
Ou T
U Oj N
ETR = Exposure Toxicity Ratio,
ERC = ecotoxicologically relevant concentration
HQ = Hazard Quotient,
faep = deposition factor (values in EFSA GD, appendix X)
Trigger values:
Scenario Honeybees Bumblebees' Solitary bees'
Ao ity 20 420 [ 5850 [ >1450 >To [ > 1450w [ >2 3561 >B [ >165u | 52650
AC“tt%f;}gﬁ;} oral >0.2 >0.036 >0.04
Chm'}g:xii‘i’t‘;'t oral >0.03 >0.0048 >0.0054
Chronic adult sub-lethal 51 ) )
effects
Larva toxicity >0.2 >0.2 >0.2

A 1 1f the honeybee endpoint is used as a surrogate in the assessment of bumblebees and solitary bees then divide the endpoint by assessment factor of 10
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U Swiss bee risk assessment scheme

f Exposure possible \

Negligible risk
Yes  No to bees

Bee attractive treated crop

& Yes No

In - Crop Off - Crop

Treated crop Adjacent crop Field margin

| Scenario I

Risk Assessment

HQ<50 HQ>50
TER>1 TER<1
ETR<Trigger || ETR>Trigger

I

\_

Data request for a refined risk assessment J

Medium to high risk to bees. Authorisation with

el mitigation measures ( safety phrase Spe8)

authorisation without
mitigation measures ¥

LY

No authorisation, high risk to bees. Mitigation measures not sufficient

Risk assessment scheme using hazard quotient (HQ), toxicity-exposure ratio (TER) and exposure-toxicity ratio (ETR) with corresponding risk factors and risk decisions (L. Jeker)

Published:
Data Requirements and Method Development of a New Bee Risk Assessment Scheme for Plant Protection Product Registration / L.Jeker, D. Grossar 2020 /
DOI: https://doi.org/10.2533/chimia.2020.176
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https://doi.org/10.2533/chimia.2020.176

U Risk mitigation safety phrases (SPe8)

“vﬁ-

T _ i . e Y& = '.‘
o 5 IDLsP “ )
ol B ' ? T R M )

Flower strip Orchard in blossom Flowering adjacent crop
1: exposure on treated crop 3: exposure on flowering adjacent crop
2: exposure on weeds below the treated crop 4: exposure on flowering flower strip

Agroscope

Cooperation: Agridea, FOAG and Swiss bee research center 2018
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& Overview

A PPP issues related to bees in Switzerland
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U Trap or haven: Assessing the spray drift deposition of
Insecticides into flower -strips ?

A Increased demand of Spinosad, Acetamiprid
Pyrethroids as alternative for neonicotinoids

A The Federal Office for Agriculture financially supports
the cultivation of flower strips in agriculture in order to
promote biodiversity in farmland

A Recent bee poisoning incidence with Spinosad

A Are current mitigation measures sufficient to
adequately safeguard wild and managed bees in
non-treated off-crop areas (e.g., flower-strips)?
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© Risk assessment for bees: Spray drift into flower  -strips

Objectives

Objective 1:

Investigate the horizontal and vertical distribution of spray drift deposits in
the off-crop vegetation next to a field during a PPP application using a
= tracer

o

1 e

.| Objective 2:

o Assessment of possible adverse effects on Osmia bicornis exposed to
“%  flower-strip treated with field realistic drift dosage with Acetamiprid and
| Spinosad under tunnel (semi-field) conditions

LT R

Agroscope
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© Risk assessment for bees: Spray drift into flower -strips

Introduction

Flower strips i biodiversity promotion in Switzerland

Hedgerows, trees

Grassy (mown) field margins §

——

Wildflower strips, fallow areas
|1_||--_! ..ff}-' Ililﬂu ; 1 . l i

Wildflower strips, which are very close to the crops, or even within the crops A are prone to get in
contact with drift of PPPs used to treat adjacent crops

Agroscope
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0 Risk assessment for bees: Spray drift into flower  -strips

Flower -strip

A Provide habitat and resources for biodiversity
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© Risk assessment for bees: Spray drift into flower

Objective 1 (2022): Experimental setup

| o

-strips
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