An Roinn Talmhaiochta,
ca SO SC Bia agus Mara
Department of Agriculture,
Food and the Marine

AGRICULTURE AND F 00D DEVELOPMENT AUTHORITY

Determining pesticide levels in honeybee
products

Dr Darren O’Connell




The importance of Honey Bees




The importance of Honey Bees




The importance of Honey Bees

g

Biodiversity




The importance of Honey Bees

.~

Biodiversity

Pollination \

L 1/3 of
> food

is pollination
dependent

‘ @p ..... 70
types of crops

Make 6 000 ::':« £400 m Illon

ooooooo f honey ‘I-!! my

Agriculture



The importance of Honey Bees

8 O _
Biodiversity @

Food
Security
1 3 of
food \
is pollination
dependent
, Agriculture
6 :)yc;”c”smc:f cr7ogs Human
= P Health
Make 6,000 &2 £400 mition

ooooooo f honey &=V to the economy



SUI VLY VI VIV OCAIl UDUCUINCUTpYOra

Increased Colony Losses
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Environmental Pathogen Infestations Pesticide Exposure
Changes



Honey bees face compound stressors
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Pesticide mixtures detected in crop and non-target wild plant pollen ()
and nectar K==

Elena Zioga **, Blanaid White ", Jane C. Stout *

* Botany, School of Natural Sciences, Trinity College Dublin, Dublin 2, Ireland
® School of Chemical Sciences, DCU Water Institute, Dublin City University, Dublin 9, Ireland

HIGHLIGHTS GRAPHICAL ABSTRACT

* Pesticide residues in plant pollen and nec-
tar may pose a hazard for pollinators.

* We evaluated the pesticide residues in a
crop and a wild plant species in Ireland.

* Most detections were in fields with no
recent application of the compounds
detected.

* Azoxystrobin, boscalid and clothianidin
was the most common compound mix-
ture.

+ Clothianidin was detected in both plant
species several years after its application.
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* Map the distribution of all pesticides in
honey bee colonies across the island of
Ireland



PAGER e
27
KEEPO |
" No E ur ]

NTRE 4

Scientific objectives

 Map the distribution of all pesticides in honey
bee colonies across the island of Ireland |

 Relate pesticide prevalence to colony loss




Scientific objectives

* Map the distribution of all pesticides in honey
bee colonies across the island of Ireland

 Relate pesticide prevalence to colony loss

Sampling

* In depth sampling of pollen and honey by a
network of beekeepers
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Pesticide detection process
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Screening for 360 pesticides
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Pesticide prevalence fairly low
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Honey Bee Exposure to Pesticides: A Four-Year Nationwide Study

by 2} Nancy Ostiguy 1" &3 ) Frank A. Drummond 2~ {2} Kate Aronstein 3, {2} Brian Eitzer 4,
2} James D. Ellis 3, {2} Marla Spivak © *~' and £} Walter S. Sheppard 7

Insects 2019, 10(1), 13; https://doi.org/10.3390/insects10010013
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Results — Propargite distribution
*Pollen
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What does it mean for hives?

* Relating beekeeper colony loss data
from sampled apiaries to pathogen load

* Proportion of hives surviving over-winter ~
environmental factors + pesticide 01 +
pesticide 02 + ... pesticide n

* No significant impact on colony survival by
pesticides
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Pesticide exposure —
and cover relationship

LULC variable Predicted no. of pesticides Risk

Artificial surfaces 7.262
Cultivated land 6.108
Exposed surfaces 5.306
Waterbodies 5.101 Neutral
Heath & Bracken 4747 Neutral

Peatland 3.829
Grassland 2.521
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Current Opinion in Insect Science

K Volume 26, April 2018, Pages 97-104
ELSEVIER

The role of the gut microbiome in health
and disease of adult honey bee workers

Kasie Raymann !, Nancy A Moran
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Could pesticides disrupt the microbiome?
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Cryptic source of pesticide exposure
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Cryptic source of pesticide exposure
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Cryptic source of pesticide exposure
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Screening of wax sources
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Assessment of exposure risk

Commercially
supplied wax
foundation
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Overall pesticide results
* Pesticides prevalence generally low :
2 I
e Only a small number of apiaries had more than one pesticid= &t b
— important as pesticide synergies can be dangerous
* No neonicotinoids :

* No relationship with colony loss

* Next steps;
* Mapping land cover risk

* Finer measures of honey bee response
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interactions ‘ ' level diversity

Bacteria-bacteria Evolution of host-
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Overall pesticide results

* Pesticides prevalence generally low :

* Only a small number of apiaries had more than one pesticig=-~ £t
— important as pesticide synergies can be dangerous

52.5°N

* No neonicotinoids

* No relationship with colony loss

* Next steps;
* Mapping land cover risk
* Finer measures of honey bee response
» Assessing sources of exposure

’ Genomic/strain-

level diversity

4

Bacteria-bacteria Evolution of host-
interactions associated communities
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