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Bumblebees as

major pollinators

~25% species
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What can bees taste?
Notorious central metabolites

Central metabolites
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What can bees taste?
Neglected specialised metabolites

Specialised metabolites

T pes
erpene U
RS

Alkaloid NN

OH
Phenolic “0
OH
OH O




T W BN . EE.E — = A AN, AR S os Sl e i s R A S

Model systems
.. e TN L

Prunus dulcis Brugmansia aurea Brassica napus
(Rosaceae) (Solanaceae) (Bra551caceae)

Bombus terrestris

Amygdalin 1,889 ppm  Scopolamine 20,014 ppm Sinigrin 1,892 ppm

50% / 100% / 200% 50% / 100% / 200% 50% / 100% / 200%
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Bioassay — Microcolony development

Amygdalin Scopolamine Sinigrin

15 1 n.s. n.s. n.s.
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Total mass of hatched offspring (g)

Ctrl  50%  100% 200% Ctrl  50%  100% 200% Ctrl  50% 100% 200%




Bioassay — Gut damage

Total Damage Score
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Behavioural assay — Detection of metabolites

Test solution

I

@

Amygdalin 200% -
Sinigrin 100% -
Scopolamine 50% -
Scopolamine 200% -
Scopolamine 100% -
Negative control (syrup) -
Sinigrin 200% -
Amygdalin 100% -
Amygdalin 50% -
Sinigrin 50% -

Positive control (quinine) -

Duration of the first contact

Duration of the first contact
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Prunus dulcis
(Rosaceae)
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Microcolony vs. individual levels
Brood feedback
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Microcolony vs. individual levels
Pollen vs. syrup treatments
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Gut damage vs. behaviour
‘Positive’ physiological feedback

1 Bumblebees consume
deterrent but
harmless substances
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Gut damage vs. behaviour
Lack of adequate taste neurons

) Inability to detect
harmful substances




Gut damage vs. behaviour
Toxin & endogenous defence costs

Intuition ~ Amygdalin Scopolamine  Sinigrin

Effects
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Key Takeaways
1. Colony fitness vs. Individual fitness
2. Inability to detect some harmful substances

3. Complex etfect ~ dose relationship

Looking Further
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- Parasite N\ Lyour attention
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