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Communication 
and 
Prevention 

Pollinators & Pesticides 



 Choose products carefully. 

 Don’t spray pollinators. 

 Don’t spray flowers. 

 Communicate. 

http://www.about-bees.com/animated-bee.html 



 Habitat loss and fragmentation 

 Climate change and variation 

 Pests, pathogens, and diseases 

 Pesticides 

 Economics of beekeeping 

 

http://apisuk.com/Bees/2012/10/research-proteins-and-varroa/ 



Use 

PNW591 to 

compare 

products for 

toxicity to 

pollinators 

 
https://catalog.extension.

oregonstate.edu/files/proj

ect/pdf/pnw591.pdf 



 Toxicity: based on how much it takes to kill 

an adult bee.  

 Look for “toxic” or “highly toxic” to bees 

 Residual toxicity (RT): 

 RT25 is the time the product continues to kill at 

least 25% of bees 

 ERT is Extended Residual Toxicity, which means an 

RT25 lasting longer than 8 hours 

 On the label, look for “residues” 



 



 Residual toxicity can vary with formulation 

 Residual toxicity can vary with weather 



  

INSECTICIDES 

  

Active 

  

Bee Caution? 

Impacts on 

other Bees? 

Altacor Chlorantraniliprole 

  

No bee caution No 

Orthene Acephate Highly Toxic 

ERT 

Yes 

Avaunt Indoxacarb Highly Toxic 

RT 

Yes 

Delegate Spinetoram Moderately Toxic 

RT 

  

Diazinon Diazinon Highly Toxic 

RT 

Yes 

Assail Acetamiprid Moderately Toxic 

RT 

Yes 

Belay Clothianidin Highly Toxic 

ERT 

Yes 



  

IGR 

  

Active 

  

Bee Caution? 

Impacts on 

other Bees? 

Intrepid            Methoxyfenozide  No bee caution No 

  

FUNGICIDES 

  

Active 

  

Bee Caution? 

Impacts on 

other Bees? 

Bravo Chlorothalonil No bee caution Maybe 

Abound Azoxystrobin No bee caution   

Indar Fenbuconazole No bee caution   

Manzate Mancozeb No bee caution   

Proline Prothioconazole No bee caution   

Champ, Kocide Copper 

Hydroxide 

Moderately Toxic   



Scanning electron micrograph 

of Bravo Weatherstik 



 Evaluating toxicity of pesticides starts with 

toxicity to adult bees. 

 What about larvae, queen, and drones? 

 What about                                                           

native bees? 
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 Lowest toxicity to pollinators. 

 Shortest residual toxicity. 

Western 

White Tailed 

Bumble Bee 
http://www.oregonherald.com/or

egon/local.cfm?id=4626 



 Misapplication. 

 Drift or overspray onto 

blooming plants and weeds. 

 Insecticides applied when 

bees are foraging. 

 Leaky drip tape or 

chemigation systems. 

 

http://www.fairfieldcasprinklerrepair.com/system_optimization.php 

Bees need clean water. 
http://thebeespace.net/2008/08/10/hot-weather-nectar-flow-busy-bees/ 



 If you must spray 
during bloom, 
check the label. 

 If no bee 
precaution on 
label, err on the 
side of caution 
by spraying at 
night 



 Spray at night. 



 Even when 
cranberries 
aren’t 
blooming, 
weeds can be. 

 Look for 
pollinators 
before spraying! 
 

https://www.flickr.com/photos/29697818@N03/galleries/72157623227681899/#photo_2602105237 



 If it blooms, 

they will 

come! 

 Control 

flowering 

weeds before 

spraying 

insecticides 

http://www.nwplants.com/business/catalog/rub_spe.html 



 



 Look for managed bees in the area. 

 Your crop 

 Your neighbor’s crops 

 Your neighbor’s backyard 

 Ideally, the beekeeper has posted his phone 

number on or near his/her hives. 

 Apiaries may also be registered with ODA. 



 Product and active ingredient 

 Potential toxicity 

 Residual toxicity 

 When spray will occur 

 Can they delay bringing hives? 

 Can hives be moved? 

 Covering hives not very realistic 

 Reentry Interval 

 



 When are hives arriving and leaving? 

 Where will hives be placed? 

 Are hives marked with phone number? 

 Registered with ODA? 

 



 Managed Bees 
 Can be moved 

 Can be replaced 

 

 Native Pollinators 
 Are particularly important for 

pollinating cranberries! 

 Cannot move 

 May need habitat 

 Cannot be replaced quickly 

http://en.wikipedia.org/wiki/Bumblebee 



http://plants.usda.gov/pollinators/Enhancing_Nest_Sites_For_Native_Bee_Crop_Pollinators.pdf 

www.capitalpress.com 

http://www.capital/


 Excessive numbers of dead and dying 

honey bees in front of the hives 

 Odd behavior: increased 

defensiveness, lethargy, stupefaction, 

or paralysis; or abnormally jerky, 

wobbly, or rapid movements; 

spinning on the back  

 Please call your beekeeper 

immediately! 
http://foodfreedomgroup.com/2013/11/25/bayer-syngenta-sue-eu-to-overturn-ban-on-bee-killing-pesticides/ 



 You followed the label. 

 Bees appear to be suffering from pesticide 

poisoning. 

 Work with beekeeper to report it! 

 ODA 

 EPA 

 NPIC 

 OSU Bee Lab 



 Beekeepers reported loss of brood during carrot 
pollination 

 Correlated with use of Beleaf (flonicamid) 
 Ramesh Sagili’s laboratory confirmed flonicamid in 

hive materials and observed toxicity in laboratory 
studies. 

Hybrid carrot seed field near Madras, 

OR showing a typical planting 

configuration of 4 female rows 

alternating with 2 male rows. 

http://beeinformed.org/2014/09/hybrid-

carrot-seed-pollination-2/ 

 . Dogwood pollen Beleaf SG (Soluble Granule) 

 



Beleaf 

transfers 

readily to 

bees 
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Joe Taylor 

Christina Hauge 

Montana Miller 

Aron Montoya 
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Andrea Methven 

 

George Hansen 

Foothills Honey 
 

Karen Finley 

Queen Bee Apiaries 
 

Shastina Millwork 
 

The OSU Honey Bee Laboratory 

 



Almond Pollination 

Local and Regional Pollination 



 Pesticide adsorption on nanoparticle 

 Attachment mediated by ligands 

 Encapsulation 

 Entrapment in polymer 

 

 





 

Particle type 

Diameter 

Range 

Nanosilver 1-100 nm 

Diesel exhaust 7.5-1000 nm 

PM0.1 (ultrafine particles) 100 nm 

Fugitive dust from seed planting 

Nanopesticide particles approximate lower range 

0.23-32 m 

PM2.5 (fine particles) 2.5 m 

Nanopesticide particles upper range 1-10 m 

PM10 (coarse particles) 10 m 

Pollen 

Microencapsulated methvl parathion (PENNCAP-M ) 

6-100 m 



 Solubility and stability of hydrophobic active 
ingredients in water 

 Resistance to degradation 
Longer residual toxicity to bees? 

Altered adherence to bees? 

Movement/persistence in colony materials? 

 
 Do nanoenabled formulations increase 

risk of pesticide effects to bees? 

 

 



http://commons.wikimedia.org/wiki/File:Honney_bee_pollen_collecting_organs_pollen_brush_and_rastellum_%285966673769%29.jpg 

Bee rolling in dandelion pollen. Creative Commons photo by Guerin Nicolas. 

 

Do nanoenabled pesticide particles 

adhere to bees similarly to pollen grains? 



 Applied various formulations 
to bees and pollen grains using 
Potter tower 

 Visualized particles using 
scanning electron microscopy 

Nanoenabled pesticide 

particles vary in their ability 

to adhere to bees and pollen 

 

 



Nanoenabled pesticide particles vary in 

their ability to transfer from leaves to bees 

 

 

 

• Do nanoenabled 

pesticide particles 

transfer to bees? 

 

• How long do 

particles persist 

compared to active 

ingredients? 



 Beekeepers reported loss of brood during carrot 
pollination 

 Correlated with use of Beleaf (flonicamid) 
 Ramesh Sagili’s laboratory confirmed flonicamid in 

hive materials and observed toxicity in laboratory 
studies. 

Hybrid carrot seed field near Madras, 

OR showing a typical planting 

configuration of 4 female rows 

alternating with 2 male rows. 

http://beeinformed.org/2014/09/hybrid-

carrot-seed-pollination-2/ 

 . Dogwood pollen Beleaf SG (Soluble Granule) 

 



Beleaf 

transfers 

readily to 

bees 

 

 

 



 80-100,000 
 colonies 
 Delayed effects 

 



 

http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/ Do nanoenabled pesticides alter residual 

toxicity to bees? 

 

 

http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
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http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
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http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/
http://koin.com/2013/06/24/dead-bees-has-oregon-dept-of-ags-attention/


 

Days

P
e
rc

e
n

t 
 M

o
rt

a
li
ty

0 1 2 3 4 5 6 7 8 9

0

25

50

75

100

Water

Safari

Dinotefuran

 

Residual toxicity is longer for formulated 

Safari than it is for the active ingredient 



USDA NIFA Nanotechnology 

 

California Almond Board 

 

National Honey Board 

 

Oregon State University 

General Research Fund 

 

Oregon State University 

ECampus 
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Joe Taylor 
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George Hansen 

Foothills Honey 
 

Karen Finley 

Queen Bee Apiaries 
 

Shastina Millwork 
 

The OSU Honey Bee Laboratory 

 



 Inhibits germination of spores and growth of fungal mycelium 

 Found in pollen and wax 

 Likely to be carcinogenic to humans 

 Moderately toxic to fish 

 Highly toxic to aquatic invertebrates 

 May have endocrine effects and affect cytochrome P450s in 

vertebrates 

 Toxic to developing bee larvae in laboratory studies 

 

 

 

 




