INSIGNIA

Etude pilote sur la surveillance environnementale de

l'utilisation des pesticides par les abeilles melliferes

Development of a protocol for the apiculturist- citizen scientist to be used for the
monitoring of pesticide use through honeybee colonies during 2019-2021

J. van der Steen

Etude financée par I'Union européenne
Avril 2020
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Théorie générale de la surveillance
environnementale a l’'aide des colonies d'abeilles

Surveillance = échantillonnage répété dans le temps pour enregistrer les processus en cours
Bio-échantillonnage = collecte de matériaux par des organismes vivants (colonie d'abeilles)
Sous-échantillonnage = abstraction des informations de I'organisme pour analyse

sous-échantillonnage

Sous-échantillonnage non invasif
-Ne pas tuer les abeilles

-Ne pas prendre trop de réserves de
nourriture

KARL-FRANZENS-UNIVERSITAT GRAZ
| ALVEUS ' oF o ;ﬂ

J UNIVERSITY OF GRAZ
o e

= R D ¢ . 4
Istituto Zoaprofilttico Sperimentale
il QI CS'“"‘D de WAGENINGEN O e e
mmmmmmmmmm Ecmm Investigacao UNIVERSITY & RESEARCH
DE BRAGANGA de Montanha ——
\ UNIVERSITE >
q@» U]\IVERSITY of IIMFR](‘,K m S
/ Ban Clermont Auvergne

GHENT
UNIVERSITY



INSIGNIA

N KARL-FRANZENS-UNIVERSITAT GRAZ
& ALVEUS UNIVERSITY OF GRAZ

Istituto Zooprofilattico Sperimentale
Centro de WAGENINGEN del Lazio e della Toscana M. Aleandri
INSTITUTO POLITECHICO Investigacao UNIVERSITY & RESEARCH

o e
DE BRAGANGA de Montanha i"TTf
UNIVERSITE s —_—

Hé" ! & vy s UCA Harmant Awergne @ GHENT

Kualiteit & Certificering







Zone de recherche pour 'alimentation i )

Couvillon et al, 2014
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INSIGNIA

Le projet INSIGNIA
Work Packages (Activités)

INSIGNIA

WP1
Apiculturist
Citizen Science

WP3

Data Collection/
Handling

©

WP6 Management
Extension/

Dissemination

WP5

Modelling
Desk Studies
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INSIGNIA

WP1. Citoyen scientifique apiculteur

De nombreux citoyens scientifiques du monde entier aident les

sciences apicoles et environnementales par I'échantillonnage des
colonies d'abeilles en :

C.S. 1. Paollen §

CitizenScientist Investigationonpolen 8
diversity forage available tohoney bees i

Photo Jelle Kampen

&

Photo Flemming Vesjnaes
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WP 2. Méthodes d'échantillonnage non invasive iraa )

Ce que nous avons fait en 2019 :
Miel_Lne-matriceTrormadaptiee pour une analyse optimale des pesticides
Bees+ame-TatTiCE NoN souhaitable (méthode invasive (impligue de tuée plusieurs abeilles)
Cire.diabeille==we-comVient pas car contamination initiale et invasive (fortifiée avec un liant
spécifigue comme bandelette en ruche dans I'étude)
- Trappe a pollen (échantillon aléatoire/instantané) : analyse de pesticides + identification du pollen
- Préleveur passif en ruche avec liant spécifique ( ApiStrip ): analyse de pesticides (nouveau !!!)

- Dispositif d'entrée de ruche : Tubes « Beehold » avec liant générique PEG : analyse pesticide +
identification du pollent
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WP 3. Collecte des données et stockage des L Y
échantillons, transport et manutention

2020 : testez les meilleures pratiques en Grece, en Italie, en France (CANEC), en

Autriche, au Royaume-Uni, en Irlande, en Belgique, au Danemark et en Lettonie
et des bourdons aux Pays-Bas
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WP 4: identification des pollens 70 )
et analyses de résidus de pesticides

Meilleures pratiques d'analyse innovantes, fiables et reproductibles
-Identification du pollen avec ’ADN (metabarcoding) utilisant le séquencage a haut débit du

gene ITS2.
-Analyse des résidus de pesticides conformément aux directives de contrble qualité.

B
Library preparation and hybrid-capture . L.
o gmew Typical Pesticides Workflow
A :!M:M Register at www.chromatographyonline.com/LCGCwebseminars
Sample collection T =T= =" iedew 1. Sample Prep: March 24th 2. LC-MS Analysis: April 29th
and DNA extraction s .
y 1 - ~
o~ —_—
. — T -> \\‘%
* b Y
+ +
71 z* C
= _ __,;*" NGS on illumina
3 Miseq platform
220
—— 1 [
E
Report
> D
S Bioinformatic Analysis )
b ﬁ,w 3. GC-MS Analysis: June 17th 4. Data Processing/Analysis: July 15th

~ i - s .
/ A—\
Détection 0,5 ppb (partie par milliard)
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5 WP 5 : modélisation et études documentaires m

Modélisation de I'exposition aux pesticides et Législation européenne et
cartographie des risques nationale sur les pesticides

| SS8Y

The total energy expenditure EEy (]) for a foraging bout sums to:
D D D
EEy = (h,— l1’1) p+2—gp= (h,— 1h+2—) o= (L.H—) . (6)
g [ g v gl v

The yield of a trip in terms of energy, energy intake I (]), depends on the energy content
of the collected nectar of resource type K, e ( mg™'):

El = yep. )]

Baveco et al. (2016), An energetics-based honeybee
nectar foraging model used to assess the potential for
landscape-level pesticide exposure dilution.

Peer) 4:2293; DOI10.7717/peerj.2293

Vérification base de données Corine  Statistiques Phénologie

Comparison of Corine Land Cover 2000 / 2006, west of Manchester, UK

CLC 2000 / 100 m - Version 15 CLC 2006 / 100 m - Versin 15 CLC 2000-2006 Formation code
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St.Helens @ - Salford
-, - 'Y
i 4 Trafford a
’ s
Warrington “
s uill
What happened between 2000 and 2006? Changes are not visible
Urban land disappearing? in the change file...
New lake appearing?
land changes? Etc. What is the source of the change file?

Christian Fertner, chie@life ku.dk, November 2011
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WP 6: Diffusion et vulgarisation i )

Site Web: Articles et notes d'introduction YouTube: Insignia Bee
https://www.insighia-bee.eu pour les apiculteurs et les
T pa rtles prenantes https://www.youtube.com/watch?v=VXqWVknZEWE

=~ A
INSIGNIA C W “
=

Um projecto de monitorizagdo ambiental de
pesticidas através da utilizagao da abelha melifera

Facebook  Twitter Instagram Future Final apiculturist CS protocol
Insignia-bee @insignia_bee  Insignia_bee scientific
articles doinglt
together
nature science
BOTTON-UPBIOLOGY A collection of Citizen
Science guidelines and
publications
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2019 m

APIStrip est la matrice de liaison de pesticides en ruche la plus efficace
(échantillonneur passif)

Environ 80 % de tous les pesticides sont détectés dans I'APIStrip, 20 % dans le pollen
et 50 % dans le pain d'abeille et le tube Beehold.

% of max. no. of pesticides (all)
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INSIGNIA

2019

SAMPLE RECEPTION AND RESULTS PER Y N
COUNTRY N\

Positive findings in APIStrips

{_A_\ m Greece g Denmark g Austria

»
—

wn
c
o 80
k3]
a2
2 60
]
o 40
Z
20 I
o I IIIIIIIII..IIIIIIII
3 & D & R {\Q eo@\eoo * & 0D
R R SR g\ & AT P @“ PO
,(4'3\ éQ 06@} é"\&"@é\@" ‘ Q"*sg \(\ 6‘ ‘?&@‘\6&&"?@@&‘\ \‘(\ &@""Q@P J"‘ﬁ@
\;@ \\0(@60 .\."\g\\f’ {&é‘ 20 o
o 4@6 'd)q £ @-&’\ @{\‘6 & @Q\ {
&S <2 S ,;9,@5‘ ‘-’o@ S o Q@
X &
o <t

=

N KARL-FRANZENS-UNIVERSITAT GRAZ
‘ ALVEUS UNIVERSITY OF GRAZ ;2” g ; lpb Centro de _ WAGENINGEN
U & £ INSTITUTO POLITECNICO! Investigacao ere o Pl

DE BRAGANCA de Montanha

i
UNIVERSITE "‘ —_—
7y UNIVERSITY of LIMERICK oM Clermont Auvergne @ LEES,  GHENT

peme UNIVERSITY




INSIGNIA

Rumber ol detectiang

E 3 8B 2

8

8

£
=
G
E
Foy
[

@ Boscalid (2.7

2019-Résultats des pesticides au Danemark

ML Miurcia-Morles £t al / Soenoe of the Totol Eméromment 729 (20207 LR94E

—
=
= &
= ]
-
=
= e —
E o =
=Tt a8
I.}r;:;
MEa:_:
|5 Cad
{.EU'E
E =
..-._.a*
LN ]

=
.
Moy
23 =g
EEEL‘J
£IT
5§58 E
S48 E
= o @
@a -

—
i - &
—_ Py o
'EgEE— = 5
R 2 5
g =>3 5 -~ & =
EE S Haf E
ﬂng:ﬂ-gt
O 5 & @ = =
e E52E5% 2
& g% 5 228
= = g5 o & £
- i iC E O
L

.
& [
g8 N2 2z
R -
- - =]
EEET 2T 8 & 3
23 c3EEF 5§ 5
$+ o &% 2w p o3
T ScEs5¢2
" 3 =5 = =
L T = = m
= 8L 2 cFEE £
El—ﬂ'gf—‘.‘__ag

2z 3
=e =
E 5 —
L= ™ B
EESZE
__,"_=|"_|l:|l|:
o o — E "5
§ 2= gL
zuEgg
U643

Prapiconazole (09

i Pesticide residues deterted above the instramental LOC) im the: 1720 APSTips used for sampling in Demmark during all ssmpling penod. The siee of the bubbles is proportional o the
ige comoeniration of cach pesticde (incladed between round parentheses),

5 ALVEUS
B

KARL-FRANZENS-UNIVERSITAT GRAZ

UNIVERSITY OF

e

GRAZ

Kualiteit & Certificering

i -- S8R

I INSTITUTO mmfcmmm

UNIVERSITY of LIMERICK

veog

Centro de WAGEN\NGEN

Investigacao
de Montanha

UNIVERSITE
Clermont Auvergne

& RESEARCH

@z

Istituto Zooprofilattico Sperimentale

del Lazio e della Toscana M. Aleandrs

I

GHENT
UNIVERSITY



2019 m

SAMPLE RECEPTION AND RESULTS PER m
T N 7
- / \‘.’
== GREECE
51 APIStrips analyzed
Eobob bbb 51 residues detected
T T T T T T B 45 residues above 0.5 ng/strip (LOQ)
| Avera£ 6.9 r'bsidues per APIStrip
Cbobb b Average concentration 3.3 ng/strip

(2.2 119/strip without varroacides)

Most detected residues
b by i b Coumaphos, tau-fluvalinate,
thymol, DMF

SAMPLE RECEPTION AND RESULTS PER
SAMPLE RECEPTION AND RESULTS PER AN “COUNTRY

== AUSTRIA ¥ 2= DENMARK

142 APIStrips analyzed 120 APIStrips analyzed
b phe e e gl nde ke e gl e e e g g 43 residues detected [ T T T T T T T S SR T R

40 residues detected

[ I |
[ R R P R A e | [ ]

SEEEEEEEEEEEEE 38 residues above 0.5 ng/strip (LOQ) 32 residues above 0.5 ng/strip (LOQ)

[} [ L o [ T e [ ]
TTT0TTTTITTTITIT AveragmwuesmAPIStrip R R R R MAF"SmQ

L e e e Y e e gy W W e

R R R Aweraga concentration 3.6 ng/strip Average concentration 28.4 ng/strip

(2.7 rg/strip without thymol)

L o {2.3 nrj/strip without varroacides)

O R R R R R R R R A Most detected residue Q'@ﬁnwmuulum L
Tau-fluvalinate Most detected residue: Thymol
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% 2019 pollen metabarcoding Greece m

G 1, pollen 22-26 May 2019

Overall, the five most frequent families

40% ranked by occurrence were
30%
20%
10% | I II Rosaceae,
0% I I I Il | | - I
11} 11} [=4] 11} 11} 11} [=4] 11} [+1]} @ 11} [=4] [+1]} [+1]} 11} 11} 11} @ [=4] 11} 11} Fabaceae’
[1-] [1-] @ [ [1-] 1] [3+] [ (1 1] [1-] [3+] (1] (1] [1-] [1-] [1-] 1] [3+] [1-] [1-]
e g 8 g 88 g s g & gy yg L& Yy Ly g e gy A
FECEEEEEEEEEECEEEEGRE S steraceae,
cEs3R®8%03E L F5gzz0zRpEBE2E”
§E< 5 g ¢ & 852 £ 2 Ranunculaceae
< £ a © “ = £ =2 § = S
< & = 5 .
A Plantaginaceae
m Pollen colony 1 m Pollen colony 2
G1, beebread, 22-26 May 2019
40%
30%
20%
10%
0%
11} 11} 11} 11} 11} @ 11} 11} [+1]} @ 11} [=4] [+1]} [+1]} 11} 11} 11} [+1]} @ @ 11}
[1-] [1-] [ [ [1-] 1] [ [ (1 1] [1-] [3+] (1] (1] [1-] [1-] [1-] (1] @ 1] [1-]
11} 11} [+}] 8 [:H] 11} 11} 11} [+1] 11} 11} 11} [+1] [+1] 11} 11} 11} [+1] @ [:H] 11}
[5] [5] [=] Q [5] [5] [5] (5] [5] [5] [5] (5] (5] [5] [5] [5] (5] Q Q [5]
$EE2C8§E 2§58 S EECEEE RS
2= 2283 38&C 520 38wdecEES
5 2 g &« @ 2 = 2 & 8 £ u E 2
] = = = = = L =
I £ @ @ = I £ = g = &
<L [-% -4 b
[%5]
Beebread colony 1 Beebread colony 3
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At 1, pollen 6-9 June

40%
30%
20%
10% I

2 (4 @ @ @ < 2 2 2 2 2 2 & < & < 2
S S N R S R . S
Q&Q/ ,bgz @"Q' "\,5'6 ’2}(’6 of c& \CEL C?L l’ch; l’bdZ; \@(f/ CZ; & _{bcz, Sb@ ‘b('?/

?.60‘* rg\,b% ‘?E;'Q‘ <(’E>0 Q’b% ’b{\‘gf N3 0(‘ "b")‘é\ @-® \\%0(\ (\C) 65@6 Q_Dc’ Q:Q Q\(\ (le,-'\\(-'
S N N 2
VE,Q \2\‘\6 Q Q-@Q \’a‘.S\ Q0 Q:b{\ 97 @
m Pollen colony 1 mPollen colony 2
At 1. beebread 6-9 June
40%
30%
20%
10%
0%

2 2 2 2 2 £ 2 L 2 L& .2 @ 2 2 L& 2
& &F L PP PP PP PP PP PP PP
P EFTRFEFLEEET TP
S AP R R P> o M R U S S e P R R S

Ll 3B & F L W © @ ¥R
v Q?\b ¥ q7° & ° Q\,ag\ 9% «@

Beebread colony 1 Beebread colony 3
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2019 Idenfication du pollen (ADN: metabarcoding) Austria

iraa )

Overall, the five most frequent
families ranked by occurrence were

Rosaceae,
Fabaceae,
Asteraceae,
Ranunculaceae
Plantaginaceae
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' 2019 Idenfication du pollen (ADN: metabarcoding) Danemark m

Dk 1, pollen 9-12 May 2019

Overall, the five most frequent

80% families ranked by occurrence
70% were
60%
50%
40%
Rosaceae,
30%
20% Fabaceae,
10 Asteraceae
0% - NE = [ . [ ] . - . g
Asteraceae Brassicaceae Rosaceae Salicaceae Sapindaceae Ran UnCUIaceae
HPollencolony 1 M Pollen colony 2 PlantaglnaCeae

Dk 1, beebread 9-12 May 2019
80%
70%
60%

50%
40%
30%
20%
10%
0% l l . H . =

Asteraceae Brassicaceae Rosaceae Salicaceae Sapindaceae

M Beebread colony 1 M Beebread colony 3
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2020 Campagne de -
prélevements

9 pays dont
s la FRANCE(CANEC) & == |

81 rucheers S _kn
10 préléevements e

sur 5 mois
810 échantillons
1620 Apistrips =
1620 échantillons de pollen

KARL-FRANZENS-UNIVERSITAT GRAZ
ALVEUS UNIVERSITY OF GRAZ
e it o)

) sy
i

ks

sprof Sperimentale
del Lazi lella ana M. Aleandr
7 &3 UNIVERSITE n —M
fwwy @. . UNIVERSITY of LIMERICK m il
W0 8B 0 e *l Clermont Auvergne LA
teit & Certficaring it )

ENT
- UNIVERSITY



INSIGNIA

2020 kalender INSIGNIA

January February march April
s Mmlvriw/rirls S M T W T F S s mivyiwlr|r|s $ M T W T F S
WEAERE: 1 2 4|5 B | 3 | 4
8 6 7 8 9 10 1] 2 3 - 8 & 7 8 8 10 n 12 i M 5 6 7 3 5 4] n
2 13 1 15 18 w7 B N nork 13 48 5 18 17 18 18 20 2 12 13 14 15 Start
IS 20 21 22 23 24 25 6 7 18|18 20 21 22 22 23 24 25 26 27 28 20 21 22 23 24 2%
28 27 28 23 30 3 23 24 25 26 27 28 29 29 30 3 26 27 8 29
May June July August
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