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Systemic Pesticide
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Results — Who?

e Tested 231 different agrochemicals

e 26 different agrochemicals

.';
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Results — Where?
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Pollen ID

Name Common Name NNI Present (%) NNI Absent (%)
Salix Willow 21.98 8.56
Type Aster/Solidago Goldenrod 0.92 20.31
Type Trifolium Hybridum Alsike Clover 19.05 8.86
Rhamnus Type Cathartica Buckthorn 15.48 2.01
Lotus Lotus 5.43 10.31
Type Melilotus Sweet Clover 0.92 9.67
Acer Type Negundo Maple Ash 1.44 5.85
Type Brassica Mustard Vegetables 5.73 1.77
Rosaceae Fruit Trees Type Apple 5.56 2.29
Acer Type Rubrum Red Maple 0.42 4.30
Liliaceae Lily 2.82 0.36
Type Taraxacum Dandelion 1.28 2.55
Type Trifolium Pratense Red Clover 1.53 2.03
Other Other <2.00 <2.00




Environmental fate of neonic seed dressings

Wood, hedgerow

Jant
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Dressed seed
~19% Dust

Field margin
plants

Waterways

Goulson, D. 2014. Nature, doi:10.1038/nature13642



When?



a. Exposed sites b. Unexposed sites
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Experimental Work
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Honey Bee Flights




Orientation Flights
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Foraging Flights
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Life Expectancy
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So, What is Field Realistic?

e Exposure through pollen
e Exposure for ~ 3 months

 Exposure to a variety of pesticides at once
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‘omic solutions to bee health

¢ E we can identify the genetics of

colony level traits, we can implement
marker-assisted breeding programs to
improve bee health
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To Boldly go!

e Lab was the first to sequence
individual honey bee genomes

uary 18, 2014 | vol. 111 | no.7 |

e 40 genomes in 2014

 Now 2,000+ indiViduaI @ . sitivjtiselectiionin
2 1 oneysb
bee genomes & TYY Y

arkins
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Social immunity Pilot

Baseline
No selection

3 generations of
artificial selection

Guarna,




Sele'cted

Coﬁtrol

100

o o o o
9 8 7. 6

(panowiay s||1@D 9% )aouewlopad dlusibAH

501

Harpur et al, GBE 2019



Genetic Difference between
selected and unselected colonies

Artificial selection
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Genotypes associated with behaviour



Artificial selection
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Hygienic behavior — a state of mind!

neuron projection morphogenesis |

log10 p-value
-

'ncRNA metabolism |

lresponse to external stimulus |

'locomotion | J

Harpur et al, GBE 2019



Step 1: Measure colony level traits, proteomes and genomes

o

Genome
Proteome
Traits

N= 1000 colonies

Traits include

Social immunity (hygiene behavior, Varroa-sensitive hygiene, grooming)
Innate immunity (expression of antimicrobials), gut microfauna

Honey production / Aggression / Overwintering mortality



Traits include

Social immunity (hygiene behavior,
grooming)

Innate immunity (expression of
antimicrobials),

gut microfauna

Honey production / Aggression /
Overwintering mortality

Also...

Expression of thousands of proteins
in the brain ©




Step 2: Identify markers associated with economically desirable traits

Mutation Frequency



Early days... Hygienic behaviour
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In 2 years....

|

Genetic
Screen

|

Predict
Traits

Predict
Traits

v

Breed

¢ ...and many more... ¢

Genetic Genetic
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Traits Traits
Breed



Thank you!

ONTARIO BEEKEEPERS’
ASSOCIATION

. OntarioGenomicsinstitute

BC Honey Producers Association g .
\ / Promoting and Encouraging Beekeeping in British Columbia Since 1920 . i
- e
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