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Non-lethal exposure of honey bees to thiamethoxam (nheonicotinoid systemic
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
common neonicotinoid pesticides used worldwide.
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authorization procedures now requir
running mortality surveys to ensur
doses encountered in the field remai
below lethal levels for honey bees.
However. a growing body of ew:
dence shows that sublethal doses. ie
doses that do not entail direct mortality
still have the potential to induce a var
ety of behavioral difficulties in forag
ing honey bees. such as memory an
learning dysfunctions and alteration ¢
navigational skills (9). Neonicotinoi
pesticides used to protect crops again:
aphids and other sap-sucking insect
are especially liable to provoke suc
behavioral troubles. They are highl
potent and selective agonists of nicotin
ic acetylcholine receptors. which ar
important excitatory neurotransmitte
receptors in insects (/0. 17). Effects c
sublethal neonicotinoid exposures 1
honey bees may include abnormal fo
aging activity (/2—14). reduced olfacte
rv memoryv and learning performanc
(153—17) and possibly impaired orient:
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Abstract

As in many other locations in the world, honeybee colony losses and disorders have increased in Belgium. Some of the
symptoms observed rest unspecific and their causes remain unknown. The present study aims to determine the role of both
pesticide exposure and virus load on the appraisal of unexplained honeybee colony disorders in field conditions. From July
2011 to May 2012, 330 colonies were monitored. Honeybees, wax, beebread and honey samples were collected. Morbidity
and mortality information provided by beekeepers, colony clinical visits and availability of analytical matrix were used to
form 2 groups: healthy colonies and colonies with disorders (n=29, n=25, respectively). Disorders included: (1) dead
colonies or colonies in which part of the colony appeared dead, or had disappeared; (2) weak colonies; (3) queen loss; (4)
problems linked to brood and not related to any known disease. Five common viruses and 99 pesticides (41 fungicides, 39
insecticides and synergist, 14 herbicides, 5 acaricides and metabolites) were quantified in the samples.The main symptoms
observed in the group with disorders are linked to brood and queens. The viruses most frequently found are Black Queen
Cell Virus, Sac Brood Virus, Deformed Wing Virus. No significant difference in virus load was observed between the two
groups. Three acaricides, 5 insecticides and 13 fungicides were detected in the analysed samples. A significant correlation
was found between the presence of fungicide residues and honeybee colony disorders. A significant positive link could also
be established between the observation of disorder and the abundance of crop surface around the beehive. According to
our results, the role of fungicides as a potential stressor for honeybee colonies should be further studied, either by their
direct and/or indirect impacts on bees and bee colonies.
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Background

y A lot of research is
published concerning
bee health (Impact of
pesticides, fungicides,
pests and diseases) or
the value of pollination.

y Only little knowledge is
available about
beekeepers and their
relation to farmers.
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Organic Beekeeping in Switzerland

y In 2011, 160'000 bee coloniesand 1 &0 00
keepers

y 5% of all beekeepers in Switzerland are farmers

y 10% of all beekeepers are professional
beekeeper

y Organic?
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Organic Beekeeping in Switzerland

y In 2010, 258 beekeepers and 3373 bee
colonies certified (Bio Suisse, Demeter,
organic)

y 1,6% of all beekeepers and 2.1% of all bee

colonies are managed according to organic
regulation

y Survey conducted 2011
y 57 beekeepers replied
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Organic beekeepers in Switzerland

M Farmer

W Beekeeper
W Graduate
M Craftsmen

m Service Provider

Almost 50% Organic Beekeepers are farmers
//hnszmﬁﬁ'&% connected to farming, 4% are professionals



Organic beekeepers in Switzerland

0%

M 0-20 years

M 20 - 30 years
W 30-40 years
W 41-50 years
M 51-60 years
W 60-70 years

In average 51 years old
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Organic beekeepers in Switzerland

M 0-10 beehives

M 11-20 beehives

m 21-30 beehives

m 31-40 beehives

® 41-50 beehives

™ more than 50 beehives
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Organic beekeepers in Switzerland

M Direkt marketing
M Lokal retailer
¥ Internet

M Supermarkets
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Organic beekeepers in Switzerland

Main Challenges for organic beekeepers
In Switzerland

Varroa 70%
European foulbrood 12%
Scarce food sources 12%
Fire blight treatments 8%

Coordination amonqg beekeepers 2%

Agriculture

No support from governir
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Could beekeepers an farmers cooperate?
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Farmers
6 certified organic
2 conventional farmers

Beekeepers
5 organic/natural beekeeping
7 conventional,
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