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Changeons d’échelle !

Dépassons la vision réductrice : 1 parcelle/1 produit/1 rucher
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Comment relier 3 compartiments aux
processus complexes ?

&
Osborne, 20?2

A o
UI\‘I rADE



Besoin de simplification, de variables
intégrantes : indicateurs

Permettent de mesurer de facon objective et simple un
phénomene complexe.

Usage Impact sur

des les
pesticides populations




Aujourd’hui

Limites

Indicateurs d’usage des pesticides

e IFT : Indice de fréquence de traitement
e NODU : nombre de doses unité
¢ QSA : Quantité de substances actives

 Pas prise en compte des traitements de semences
e Amalgames de produits
e Données brutes parfois imprécises, voire biaisées

e Spatialisation des traitements sur un territoire
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Aujourd’hui

Limites

Indicateurs de pression

e Analyses des résidus dans nectar, pollen, cire,
abeilles

Problemes d’identification de la source

Interprétation incompleéte sur « effets cocktails »,
chroniques, faibles doses

LOQ des analyses multi-résidus trop élevées
Problemes de la dégradation des produits
Couteux

e Risque de contamination du nectar et du
pollen

e Modélisation du butinage en fonction du
paysage, et de la météo
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Indicateurs d’'impact

e Taille des populations
e Couvain, ponte

Aujourd’hui [Ibees

e Réserves

¢ Echelles souvent réduites

. . e Compromis difficile entre grandes
L| mites échelles/précision (détection d’affaiblissement)
¢ Couteux

e Indicateurs physiologiques (vitéllogénine)
e Traits de vie individuels
e Enregistrements automatiques (balance,

compteur...)
UM bE




Relations statistiques entre les
indicateurs

Trop souvent sous-estimé !

Stats en Ecologie, Epidémiologie, Biométrie
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Prise en compte de la co-exposition
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High Levels of Miticides and Agrochemicals in North
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Abstract

Background: Recent dedines in honey bees for crop pollination threaten fruit, nut, vegetable and seed production in the
United States. A broad survey of pestidde residues was conducted on samples from migratory and other beekeepers across
23 states, one Canadian province and several agricultural cropping systems during the 2007-08 growing seasons.

Methodaology Principal Findings: We have used LC/MS-MS and GC/MS to analyze bees and hive matrices for pestidde
residues utilizing a modified QUEChERS method We have found 121 different pesticides and metabolites within 887 wax,
pollen, bee and assodated hive samples. Almost 60% of the 259 wax and 350 pollen samples contained at least one
systemic pesticide, and over 47% had both in-hive acaridides fluvalinate and coumaphos, and chlorothalonil, a widehl-used
fungicide. In bee pollen were found chlorothalonil at levels up to 99 ppm and the insecticides aldicarb, carbaryl, chlorpyrifos
and imidacloprid, fungicides boscalid, captan and mydobutanil, and herbicide pendimethalin at 1 ppm levels. Almast all
comb and foundation wax samples (98%) were contaminated with up to 204 and 94 ppm, respectively, of fluvalinate and
coumnaphos, and lower amounts of amitraz degradates and chiorothalonil, with an average of & pesticide detections per
sample and a high of 3% There were fewer pesticides found in adults and brood except for thase linked with bee kills by
permethrin {20 ppm) and fipronil (3.1 ppm).

Condusions/Signifiance: The 98 pesticides and metabolites detected in mistures up to 214 ppm in bee paollen alone
represents a remarkably high level for toxicants in the brood and adult food of this primary pollinator. This represents aver
half of the maximum individual pesticide inddences ever reported for apiaries. While exposure to many of these
neurotoxiants elicits acute and sublethal reductions in honey bee fitness, the effects of these materials in combinations
and their direct association with CCD or dedining bee health remains to be determined.
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Exposure to Sublethal Doses of Fipronil and Thiacloprid
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Abstract

Background: The honeybee, Apis mell
performed for twenty years suggest tha
action of pathogens and chemicals are
were poorly investigated in honeybes:
honeybee sensitivity to sublethal dose:

Methodalogy/Finding: Five days after

controks, {ii) infected with N. ceranae, (i
infected with N. ceranae and exposed 1
10 days pi. to thiackprid Honeybee n
content was evaluated 20 days after inf
infected honeybees were exposed to su
oppasite effects on microsporidian spo
that M ceranae infection induced an i
ethoxycoumarin-O-de ethylase activity.

Condusions/Signifiance: After exposu
ceranae-infected honeybees than in w
mortality, however, did not appear stror

hypothesis that the combination of ths
contribute to colony depopulation.
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Interactions between Nosema microspores and a
neonicotinoid weaken honeybees (Apis mellifera)
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Summary

Global pollinators, like honeybsss, ars dacining In
abumdancs and diversity, which can adversely affect
nafural scosystems and agriculture. Thersfors, we
tested the current hypothezss describing honeybes
losses as a multifactorlal syndrome, by Investigating
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g affects of an Infectious organiam and an

¥ health. We trated that

the Inferaction between the microsporidla Nosema
and a prid) slg y waak-

ened honeybees. In the short term, the combination of
both agents caused the highsst individual mortaity
rates and ensrgetic stress. By quantifylng the strengtn
of y at both the L WE
showed that nelther the hasmocyts number nor the
phenoloxidaze activity of Individuals was affected
by the different traatments. Howsver, the activity of
glucoss oxidass, enabling bess to sterlize colony and
brood foed, was significantly decreased only by the
combination of both factors compared with contrel,
Nosema of Imidackprid groups, suggesting a syner-
glathe Interaction and In the long term a higher suscap-
tinliity of the colony to pathogens. This providss the
firat svidences that Interaction betwesn an infectious
i} and reatsn p
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Interactions that are widely used fo aliminate Insect
peats In Integrative pest managsment.

Introduction

The cumeni decline In abundance and diversity of wid
bees a5 well 35 honeybess has Deen reported In several
reglons of the world (Blesmeler ef al, 2008; National
Reseanch Councll of the Mational Academlies, 2007). The
magnitude of this pollinator erisis Is bebavad to not only
have a gesp Impact on agiculture and its relaed
economy [Gallal et al, 2009) but also on plant diversity
(Blesmeller ef al., 2006) and landscapes (Rickatis efal,
200%). The most spactacuar polinator decing concems
honeybes colonles, which are disappearing en masse In
U3A and Ewope (Fawcon et al, 2002; Higes ef al., 2005;
Cidroyd, 2007; Stokstad, 2007). Although many Sressars
have Deen identfed as a potential cause o Indicator of
colonlzs [0ssaE, INCUEING Wrusss (Con-Foster etal
2007), microsporidia pathogens (Higes ef al, 2008; 2009)
and pesticldss (Frazler efal, 2008), 3 combination of
multipie agenis Is more Ikely 10 coninbute 10 honeybes
Ipsses. Therefone, Invastigations have 1o be carmad out on
Infegrative effects of GMerant agents.

A large spectrum of pesticides |5 used 10 Manage crop
pesis. But as an alternative, and to reduce the harmful
effects of chemicals on non-pest organisms and human,
new eco-iendly strategles for condrolling crop pests have
been geveloped. These biological controls Inclde the uss
of microbial pathogens ke viruses, bactzra and fungl.
Modem crop management Infegrates these different tech-
niques In 3 eompatible manner leading to an integrated
pest management (IPM) [Maredia et ai., 2003). The most
extensively used bioiogical agents are fungl, whlch ans
often associated with Insecis [around 750 speckes are
paihogens of Insects (Camuthers and Soper, 1987))
Eniomopathegenk: fungl and chemical Inseclicides
used together significantly Improve the iality of control
agents. Indead, when fungl are dellversd with sus-isthal
doses of pasticises, they Interact synergistically In killing
Insects (Purwar and Sachan, 2006). Amang the Insact-
cldes, the nepnicobinol Imidacloprid k5 one of fhe
most effective In Inferacting synergistically with fung.
And IPM using the synergy between Imidackoprid and
fungal spores IS commonly used for KIIng 3 varety of
Insect pests, llke termitzs, thrips and leaf-cutter anis



Des analyses globales motivées par
des hypotheses

Etat du systéeme

Etats de sécurité
avec tolérance aux
pressions

Temps
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Objectifs des observatoires!

1 : Un dispositif mis en ceuvre par plusieurs partenaires pour suivre I'évolution d'un ou plusieurs
phénomenes, dans l'espace et dans le temps (Moine A., 2007. Le territoire : comment observer un

systeme complexe.)

Objet d’étude : cohortes?

Test de
I'efficacité d’une
innovation

Description de
I'affaiblissement

Observatoires : Recherche

ECOBEE, Lavandes, des
RésApi, Oléagineux, causalités
INTERAPI

Evaluation de
’environnement

2 : Une cohorte désigne un ensemble d'individus ayant vécu un méme événement au cours d'une

méme période (Wikipedia).




Exemples d’observatoires actuels de ruchers en
agrosystemes : cohortes définies a posteriori

Situation :

Contexte :

flower quantity index

Question : Quelle influence sur les traits de vie ?

Echelles :

Variables
étudiées :

Grandes cultures -
POLINOV (ACTA)

Irrégularité spatio-temporelle

des ressources trophiques
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d-day

300

d’avril a octobre (pas ITK api pro)

250 ruches (5/an x 10 sites x 5 ans)

Lavandes

(INRA/ADAPI)

Instabilité de
la production

Oléagineux
(CETIOM/ITSAP+ADA)

Suspicions
d’intoxication

Reproduction

Population:
adults, larvae

i

Production

Food

pollutants

Environment: resources, pests,

Beekeeping system

Quels profils a risque ?

miellée (ITK api pro)

Quels sont les
symptomes rencontrés ?
d’avril a octobre (ITK api pro)

336 ruches/an (14/rucher, 24 ruchers) 72 ruches/an (12 x 6 sites)

Traits populationnels (survie, croissance, santé, capacité de récolte)

+ traits de vie individuels

(sorties, longévité)

+ biomarqueurs

physiologiques

+ comportement sur
planche d’envol



(suite) Exemples d’observatoires actuels de
ruchers : cohortes définies a priori

Situation:  Parcours de professionnels — Grandes cultures — InterApi
RésApi (ACTA/ITSAP+ADA) (ITSAP)
Contexte:  Pertes hivernales Manque de ressources en

pré-hivernage

Question : Quelles sont les causes des pertes ? Est-ce que les cultures intermédiaires
melliféres sont une mesure compensatoire?

Cohortes :  Parcours a risque versus parcours a Environnement aménagé versus
moindre risque (?) environnement non aménagé
Echelles : de mars a mars (ITK api pro) de septembre a avril (ITK api pro)
432 ruches/an (24 x 2 parcours/api x 9 240 ruches/an (30 x 8 sites)
api)
Fonctions Traits populationnels (survie, croissance, santé, capacité de récolte)
étudiées : + biomarqueurs + biomarqueurs
physiologiques, analyses physiologiques,
pathologiques et des analyses des
résidus résidus
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Les points essentiels

Poser des hypotheses

Définir « le acquis / le non acquis », « le champ / le hors
champ »

Utiliser des indicateurs validés (publiés, appliqués in situ)

Anticiper les phases de centralisation, de structuration et
d’analyses des données

Rechercher la pluridisciplinarité (réellement !)

Chercher le compromis entre le plan d’échantillonnage
(échelle, représentativité) & degré de précisions des
indicateurs -> Et la science participative en apiculture ??

Assurer un retour vers les observateurs
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Merci



