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Pollinators

The bee dance
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http://commons.wikimedia.org/wiki/File:Bee_dance.svg


◉ “A serious problem threatening the health of honey bees and 
the economic stability of commercial beekeeping and 
pollination operations in the United States.” - USDA 

◉ October 2006: some beekeepers reported 30 - 90% hive loss  
◉ Abandoned hives: 
◉ adults missing 
◉ capped brood 
◉ presence of food stores 
◉ presence of queen bee
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Colony Collapse Disorder

http://www.ars.usda.gov/News/docs.htm?docid=15572
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Colony Collapse Disorder

The Bee Informed Team

http://beeinformed.org/results/winter-loss-survey-2012-2013-2/
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Colony Collapse Disorder

Source: USDA NASS Honey Production Report



◉ Causes? 
◉ Pathogens 
◉ Parasites 
◉ Management stressors 
◉ Environmental stressors 
◉ Pesticides
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Colony Collapse Disorder

Photo: Wikipedia User Pollinator

http://commons.wikimedia.org/wiki/File:Loque_americana.jpg
https://en.wikipedia.org/wiki/User:Pollinator
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Colony Collapse Disorder

Photo: Wikipedia User Brian9018

http://commons.wikimedia.org/wiki/File:Loque_americana.jpg
http://commons.wikimedia.org/wiki/User:Brian0918
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Colony Collapse Disorder

Photo: DCHoneybees

http://www.apple.com
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Neonicotinoids
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Imidacloprid (Merit, Marathon, Premise, Advantage)

Dinotefuran (Safari, Transect, Zylam)

Acetamiprid (Transport, Tristar)

Thiacloprid (not yet registered for non-ag use)

Clothianidin (Arena, Aloft)

Thiamethoxam (Flagship, Meridian, Optigard)
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Neonicotinoids

Illustration: Michael Muller,  UIC

http://www.uic.edu/classes/bios/bios100/lectures/nervous.htm


Systemic

Illustration: eXtension.org

http://eXtension.org
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Current research

Neonics and Pollinators

June 4, 2015
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Air seeder and Quadric Direct seeding, Cross Slot TM

Dust

Soil persistence

https://www.youtube.com/watch?v=dhJYMnYDLOg


Nectar and Pollen





Dusts

Rundlof et al. (2015) Nature

Sites with seed treatments (Elado: 
clothianidin + b-cyfluthrin) vs. no seed 
treatment 

• Reduced wild bee density 
• Reduced solitary bee nesting 
• Reduced bumblebee colony growth 
• Reduced reproduction of bumblebees 

• No significant impact on honeybee 
health
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Tapparo et al (2012) Env. Sci. & Tech.

Dusts
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Seed coating

Girolami et al. (2012) Journal of Applied Entomology
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Seed coating

Girolami et al. (2012) Journal of Applied Entomology



26

Seed coating
Girolami et al. (2012) Journal of Applied Entomology

24 bees within 
 each group
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Soil Persistence

Goulson (2013) Journal of Applied Ecology
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Whitehorn et al. (2012) Science

Field-realistic exposure
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In a meta-analysis of fourteen published studies of 
the effects of imidacloprid on honeybees under 
laboratory and semi-field conditions that comprised 
measurements on 7073 adult individuals and 36 
colonies, fitted dose–response relationships estimate 
that trace dietary imidacloprid at field-realistic levels 
in nectar will have no lethal effects, but will reduce 
expected performance in honey bees by between 6 
and 20%.
Cresswell, J. (2011). A meta-analysis of experiments testing the effects of a neonicotinoid 
insecticide (imidacloprid) on honey bees. Ecotoxicology, 20, 149-157.

Field-realistic exposure
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Nectar and Pollen
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Nectar and Pollen

Sunflower & Maize

10 ug/kg in flowers 
Few micrograms/kg in pollen 

Lethal oral dosage: ~102 ng/bee

10 ug =    0.000 01 
102 ng =  0.000 000 102

Bonmatin et al. (2003) Analytical Chemistry
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Current bans/restrictions

“The ban, while welcomed, is limited in scope and should 
be seen as only a starting point on the discourse over the 
use of this class of pesticides. It only applies to three of 
seven neonicotinoids and only for use with “crops 
attractive to bees”, so it does not take into account the 
impacts of neonicotinoids on aquatic invertebrate species, 
birds or other insects which are also major areas of 
concern. Neither does the ban cover new neonicotinoid 
insecticide Sulfoxaflor which may come onto the market 
soon.” - EEA



However
Things are never that simple…



Australia

◉ No sign of CCD in Australia

“Very few submitted reports of adverse effects of 
pesticides on bees and other pollinators in Australia”

- Neonicotinoids and the Health of Honey Bees in Australia, 
Australian Pesticides and Veterinary Medicines  
Authority (pg. 62)

http://archive.apvma.gov.au/news_media/docs/neonicotinoids_overview_report_february_2014.pdf
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Mites



Canada

Source: Health Canada

http://www.hc-sc.gc.ca/cps-spc/pubs/pest/_fact-fiche/bee_mortality-mortalite_abeille-eng.php


Canada

Bees are not affected by treated canola seed  
There has been no evidence that planting canola seed treated with an 
insecticide places pollinators at risk. Seed treatments used for canola 
remain on the seed and are not released as dust into the air, and field 
studies show no chronic or acute poisonings from seed treatments 
when analyzed at field scale rates.

Canola Council of Canada

http://www.canolacouncil.org/crop-production/canola-loves-bees-bees-love-canola/bee-health-in-western-canada/


Canada

http://www.albertafarmexpress.ca/2014/10/16/alberta-beekeepers-oppose-ontario-neonic-lawsuit/


Alternatives to neonics?

◉ Older chemistries: 
◉ Organophosphates 
◉ Carbamates 
◉ Organochlorines
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Thank you 
Erfan Vafaie 
Extension Program Specialist, IPM 

erfan.vafaie@ag.tamu.edu 
(O) 903-834-6191 
sixleggedaggie.com


