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Who cares about pollinators?

e Required for 13 crops

* Increase yield in an additional 78 crops
(Klein et al, 2007)

ALL -
NATURAL 3
g .

y Pllmp ki ‘S{
C———

N




More Than Just Honey Bees

‘ "{0 ‘ 40-77' -




More Than Just Honey Bees

'r’




More Than Just Honey Bees




More Than Just Honey Bees




More Than Just Honey Bees




More Than Just Honey Bees




The 4 P’s '@ PESTS
Varroa Mites

PATHOGENS

Virus, Fungus, etc.

POOR
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Where are the flowers?
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Neccesary Exposure

Graphic courtesy of Project Apis m.



Why are bees so susceptible?

(Claudianos et al. 2006)



Bee kills in the news



The largest native bee kill to date.

https://xerces.org/wilsonville-bee-kill



https://xerces.org/wilsonville-bee-kill

Waste from treated seed was released into

Photo: USDA-NRCS/Lance Cheung

https://www.xerces.org/blog/ethanol-plant-causes-severe-pesticide-contamination-in-nebraska



https://www.xerces.org/blog/ethanol-plant-causes-severe-pesticide-contamination-in-nebraska

Nebraska ethanol plant

Photo: Judy Wu-Smart

https://www.xerces.org/blog/ethanol-plant-causes-severe-pesticide-contamination-in-nebraska



https://www.xerces.org/blog/ethanol-plant-causes-severe-pesticide-contamination-in-nebraska

Excessive dust from corn planting poisoned
over 11,500 German hives
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(Nikolakis et al., 2009; Pistorius et al., 2009)



Lethal and sublethal effects



Fipronil metabolites effectively bioaccumulates in
honey bees.
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Chronic exposure to imidacloprid can
decrease winter survival
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(Dively et al. 2015)



Learning and memory is vital to honey bee
survival.
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Tau-fluvalinate negatively impacts learning
and memory in honey bees.
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(Frost et al. 2013)



Clothianidin also negatively impacts honey

bee learning and memory.
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(Tison et al, 2019)



Exposure to thiamethoxam and clothianidin
can negatively impact queen success
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Bees will also visit wind pollinated crops when
resources are low.

Bee Collected Pollen
60%
50%

-
D 40%
Ie)
a 30%
©
- 20%
10% .
0% - - [ | ] —
& S N§ S 2 o ©
S F e
f—)Q,b & o* v
\s S /\06‘

Floral Source



Weeds can attract bees to otherwise
unattractive fields.




Exposure to insect growth regulators can

cause high mortality.

(a)

0.5
04
0.3

0.2

Concentration (pg/g)

0.1

0.0

Concentration (ug/g)

0.0

4 P-L

S1 (a) S2 (a) S3 (a) S4 (a)
= n ll
| i = u
[i=1 | — [ o === o
R, R 0, R 7, R 7, R, R I . = e Wan ) R ) O, R 7, RO, B IS W 7, O 7, RO IO N, B W Y cn 7 QO 7, QO 7, N IO 7 T O
<<] ImOOLuu.lu.lu.C)(D<0:Jmo®<‘<lmlm‘oommlu’u.oOmio<<m‘mOD(_’)I(_’)‘(mQo<‘<kmlm‘DDLuu.l‘u_‘u.(D|O
w—l‘—\—-—w——-—*—FFFFN'N‘NN'N‘NNNNNNNNNNNNmmlmmmmmmmmvvqlv'vvvﬂ'wvvvvvvv
51 (a) 52 (c) S3 (bc) S4 (ab)
I. -
ot L - l_ it .
PRI PIPFADIT D IQDIPNDIPFD I D IR IPNDJDAH DI ODIQDIDIDIP P IO
OlowIlewx\EE\Z\ZD’\&IZI\I\¥|!\§§|Z\Z|Q|&\1|IJ¥\¥I§ szlzl&\&I¥|O|O|I|lelxl§ 2|Z|Z|D'\
‘_.—,—,—.—v—‘_lwv—,—lvY—NlN(\INNNINNNNN(')O’)K’)C")«)}MMC')MMVQ‘V?vvvvlvvvﬁ‘
Sample ID

Insecticide
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(Zhang et al, 2024)



Bees mistook microencapsulated parathion
for pollen, storing it in their hives.
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Beeswax 101




Chronic exposure through wax decreases

sperm viablity.
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(Bischoff et al., 2023; Fisher Il & Rangel, 2018)



Mean no. bees

Granular application and post treatment
irrigation decrease hazard to bumble bees
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Organosillicone surfactants negatively impact
honey bee learning.
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% Cumulative survivorship

Photo courtesy of https://www.gardenia.net/guide/mason-vees
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Winter canola grown from treated seed doesn’t
negatively impact bumble bees or mason bees.
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Does Bt corn kill Monarch caterpillars?
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How to protect the bees

Disclaimer: These are all just general suggestions
and not applicable to all pesticides or situations,
always consult the label to make sure you are

following the law and staying safe!



Remove flowers before applying a pesticide.
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Try to apply pesticides before or after bloom.
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Apply pesticides at sunset or at night when
pollinators aren’t active.
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Seed quality and planting technigues can

reduce dust emission from treated seed.
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(Pochi et al., 2015; Nuyttens et al., 2013)



Mean no. bees

Utilize formulations that are safer for

pollinators
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Finally, communicate with beekeepers.

Photo credit:
Beeline Honey
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Questions?

e Riley.reed@wsu.edu

« www.linkedin.com/in/rileymreed

* Feedback survey -
* https://bugmanriley.com/
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