
Reduce Bee Poisoning 
from Pesticides 

GOT A SMART PHONE? 



Andony 



Presenter
Presentation Notes
I have a lot of experience with pollinators – like these honey bees – but I also work with pesticides 
both involve white suits but require considerable skill and judgement
By the end of this lesson you will have the ability to take your skills as pesticide applicators and apply them to minimize the exposure of pollinators and other beneficial insects to pesticides. 




CLICKERS 

1. Press channel button 
2. Type ’41’ 
3. Press channel button 



Have you ever seen this 
publication or app? 
A. Yes 
B. No 

Yes
No

0%0%



How can you find out if a 
pesticide is toxic to bees? 
A. On the label – 

“Specific Use 
Directions” 

B. On the label – 
“Environmental 
Hazards” 

C. Bee toxicity does not 
appear on the label – 
you have to exercise 
judgement.  
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By law you can apply a pesticide when 
honey bees are in the area if the label 
indicates the product is toxic to bees? 

A.Yes 
B.No 

Yes
No

0%0%



If a pesticide label says you cannot apply a 
pesticide when “bees are visiting the treated 
area” can you apply the product at night?  

A.Yes 
B.No 

Yes
No

0%0%



GETTING MORE 

WILD BEE 
POLLINATION OF CRANBERRY 

Andony.Melathopoulos@oregonstate.edu 
Cranberry School, Bandon, Oregon 
3 February 2017 



Do you rent honey bee colonies 
for pollination? 
A.Yes 
B.No 

Yes
No

0%0%



MAY 
meadowfoam 

HONEY BEE POLLINATION IN OREGON 
>75% of beekeeper income 

JUNE 
clover seed 
cranberry 
watermelons 

APRIL 
orchard fruit 
berries 
seeds (onion, cabbage) 

JULY 
seeds (carrots) 
watermelons 

AUGUST 
watermelons 
pumpkin and squash 

MARCH 
peach 

FEBRUARY 
almond 

Presenter
Presentation Notes
75% of OR beekeepers incomes comes from a pollination season that starts in February and doesn’t stop until August
This results in a very complicated and idiosyncratic exposure for any given colony, which may not only visit 3-4 crops, but the patterns of that visitation may differ from beekeeper-beekeeper and year-year. 



WILD BEES 

Joseph Wilson 

500 species in Oregon 



BUMBLE BEES 
(~20 species) 

GROUND NESTING BEES  
(~300 species) 



Williams et al. 2014 

OREGON SOUTH COAST 
BUMBLE BEE HOT SPOT 



Honey Bee 

68% 

31% 

7 : : 3 1 



Joseph Wilson 





Javorek et al. 2002 

51 tetrads/visit × 6.5 visits 

11 tetrads/visit 



WILD BEES Require … 

A suitable nesting substrate from which 
they can access adequate forage over the 
course of individual or colonial life spans. 

Presenter
Presentation Notes
I will use this slide to let the audience know the requirements of bees in the landscape.  These are the spatial and temporal components of the landscape that we will investigate to explain native bee abundance.  




The Bees Perspective … 
How are foraging resources distributed both spatially and temporally? 

Presenter
Presentation Notes
To this point I have just described landscape.  Now we will start to look at these landscapes from the bee’s perspective.  In particular; the distribution (spatial and temporal) of foraging resources in relation to blueberry fields.




FORAGING RESOURCES 

TAXA APR MAY JUNE JULY AUG SEP OCT 
Andrena 
Melissodes 
Bombus 

Presenter
Presentation Notes
Notice – there are three groups of species – early species that miss that late sprays, late summer season that are subjected to late sprays and eusocial species that need the whole season to finish their life – like Bumble bees. 



Yellow Headed 
B. vosnesenskii  

Fuzzy-Horned 
B. mixtus 

Yellow Headed 
B. melanopygus 



POLLINATOR’S PERSPECTIVE 
No Resources 
Very Low 

Low 
Moderate 

High 
Very High 

Presenter
Presentation Notes
So if we take a land cover – like of the one of the Willamette valley – and recode it terms of the quality of pollinator resources during blueberry bloom – it looks pretty good – resources spread out across this landscape




POLLINATOR’S PERSPECTIVE 
August April 

Presenter
Presentation Notes
But if we were to come in April, before bloom, or late summer, you’ll see a different picture



Foraging Resource Index (FRI)
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Foraging Resource Index Key Factors 

• Floral abundance × continuity × 
distribution 

• Foraging resources beyond 300 m 
do not contribute significantly to 
the model 

• Connectivity of blueberry land 
(crop/sprout ratio) 

Presenter
Presentation Notes
This slide shows the positive relationship between foraging resource availability and native bee abundance on blueberry.  We have made the link between landscape and pollinators on blueberry!




Pollinator Habitat Restoration 

Land taken out of production for 
foraging habitat (meadows) 

Shelterbelt (Greenlane) 

Forest Clearing (maintain early 
successional plant community) 

Pollinator Habitat Restoration 

Expand Buffer (Bog/Field) 

Presenter
Presentation Notes
This is an example of the restoration activities that have commenced based on the guidelines brought forward from this research project.   I will describe the restoration activities but also draw in how the expertise of AESB is extremely beneficial.  Specifically their expertise in establishing willow.  It’s critical early season forage for native bees absent from this site. 




Steve Javorek 

Presenter
Presentation Notes
Here we are standing in that spot which is covered in fireweed 
In the middle is Steve Javorek – the researcher who initiated this project 
The company liked this strategy – it was low cost, generated a lot of flowers, and easy to implement and have now expanded it to several other sites.  




Morandin et al. 2011 Williams et al. 2015 

Floral Seed Mixtures 

PLANTING FLORAL RESOURCES 
Hedgerows 

Presenter
Presentation Notes
Fortunately, Oregon is really in a good position to develop BMPs for landscape rehabilitation. For one thing the real hotbed for developing cost-effective and easy to establish seed mixtures and hedgerows for pollinators is in neighbouring California – at UC Davis and Berkley. 
For another, Portland-based Xerces Society has become truly a leader in bringing these ideas to landowners. 
Tech transfer



How to Estimate Bee Abundance in Maine Blueberries 
Frank Drummond, University of Maine 

https://youtu.be/rgVav2byI8o?t=7m28s 



Andony – 541 452 3038 



Honey Bee 

68% 

31% 

7 : : 3 1 



LESSON OBJECTIVES:  

1. Explain the difference between a pesticide’s 
toxicity and risk to bees 

2. Tell how risky a pesticide treatment is to 
bees from information on the label in 
conjunction with PNW 591 

Presenter
Presentation Notes
Begin with a brief description of who I am
The direction I envision for pollinator health at OSU
Conclude with an interactive extension lesson on best management practices for pollinator health, focused on pesticide applicators



POLLINATORS, PESTICIDES & RISK  

RISK = 
1. Toxicity  + 

3. Bloom + 
4. Application/  
 Formulation 

2. Residual Time +  



POLLINATORS, PESTICIDES & RISK  

RISK = 
1. Toxicity  

3. Bloom + 
4. Application/  
 Formulation 

2. Residual Time +  



PESTICIDE TOXICITY 
beeaware.org.au Acute toxicity 

LETHAL TOXICITY 
Death within a few hours 

honeycolony.com 



“…highly toxic to bees…” 
“…toxic to bees…” 



“Highly Toxic to Bees” 
– LD50 is less than or equal to 2 µg/bee 

“Toxic to Bees” 
– LD50 is less than 11 µg/bee but greater than 2 µg/bee 

Relatively Nontoxic 
– LD50 is greater than 11 µg/bee 

Nothing on the label 

ACUTE TOXICITY & THE LABEL 



Table 4 (p. 16-27) 

Presenter
Presentation Notes
 





Leafminer - Liriomyza trifolii 

defesavegetal.net 



A. Tame 
B. Tristar 
C. Avid 
D. Surround 
E. Radiant 

LEAST ACUTELY TOXIC 
TO BEES? 

0%

0%

0%

0%

0%

A B C D E 
A 
B 
C 
D 
E 

 



ACUTE TOXICITY & THE LABEL 
ENVIRONMENTAL HAZARDS 

“…highly toxic to bees…” 
“…toxic to bees…” 

New EPA Advisory Box  
Nitro-group neonicotinoids:  
- imidacloprid, 
- dinotefuran,  
- clothianidin, and  
- thiamethoxam  
applied outdoor to foliage. 

Presenter
Presentation Notes
With the loss of endosulphan – check the label



nitro-group neonicotinoid  

Presenter
Presentation Notes
- This change is not yet reflected in PNW591
- Talk more about nitro-group neonicotinoids in a moment – but let’s first do an excercise



PESTICIDE TOXICITY 
beeaware.org.au Acute toxicity 

LETHAL TOXICITY 
Death within a few hours 

honeycolony.com 

Chronic toxicity 
“a lot little nicks” - repeated 
Lingering effects  
(e.g., impaired foraging,  
 disease susceptibility, etc.) Marcus Brandt 



p. 19 

CHRONIC TOXICITY 

Presenter
Presentation Notes
There is a lot written here – but if you see the fine print, there will be no information on chronic toxicity
But 





FOOD RESERVOIR 



 

wikipedia.com 

Eggs 

Larva 



The Great Sunflower Project 



POLLINATORS, PESTICIDES & RISK  

RISK = 
1. Toxicity  + 

3. Bloom 
4. Application/  
 Formulation 

2. Residual Time   



Residual Toxicity 
(Residual Time) 

RESIDUAL TOXICITY 

Direct Toxicity 



Volatilization 

Absorption 
Breakdown 

RESIDUAL TIME (RT)  

 residual time with  temperature  



…toxic to bees exposed 
to treatment during the  
3 hours following 
treatment… 
 

RESIDUAL TIME (RT)  

p. 27 



EXTENDED RESIDUAL TOXICITY (ERT) 
Pesticide remains toxic to bees for an extended period 

(8 hours +) following foliar application 

ERT pesticides cannot be applied to 
blooming crops or weeds 

Presenter
Presentation Notes
- But for some pesticide products this break down is very slow - 



EXTENDED RESIDUAL TOXICITY (ERT) 
What would you see on the label? 

If NO ERT: 
“…actively visiting the treatment area…” 
 bees seen on plants 

If ERT: 
“…visiting the treatment area…” 
 could visit plants later 
 

 “visiting” replaced with  
“foraging” on newer labels 

Presenter
Presentation Notes
- Students: So does the insecticide Astro have ERT?




DIAZINON CAN BE APPLIED TO BEES 
WHEN A CROP IS IN BLOOM? 

A.True 
B.False 

True
Fa

lse

0%0%

This pesticide is highly toxic to 
bees exposed to direct treatment 
or to residues on blooming crops 
or weeds. Do not apply this 
pesticide or allow it to drift to 
blooming crops or weeds if bees 
are visiting the treatment area. 



Assume: 
“…actively visiting the treatment area…” 

=  +  



“…actively visiting the treated area…” ? 



“…actively visiting the treated area…” ? 



“…actively visiting the treatment area…” 
Assume: 

=  +  

+  ERT 



“…actively visiting the treated area…” ? 



A. Tame 
B. Tristar 
C. Avid 
D. Surround 
E. Radiant 

WHICH PRODUCT CAN YOU 
APPLY TO A BLOOMING PLANT? 

0%

0%

0%

0%

0%

A B C D E 
A 
B 
C 
D 
E 

NO ? NO YES 

actively actively? no warning 



AVOID SPRAYING AT BLOOM - ANYWAY 

Long and Morandin 2011, Cal. Agric., 65: 155-159 

Onion thrip 
(Thrips tabaci) 

Iris yellow spot virus 
 

Presenter
Presentation Notes
Insecticides applied pre-bloom



AVOID SPRAYING AT BLOOM - ANYWAY 

Gillespie et al. 2014, J. Econ. Entomol., 107: 29-37 

c 

c 

c 



Black vine weevil  
Otiorhynchus sulcatus 

Blackheaded Fireworm 
Rhopobota naevana 

Greedy scale 
Acrobasus vaccinii 

SOMETIMES NOT SPRAYING IS 
EASIER SAID THAN DONE… 



YOU HAVE A HIGH RISK 
SITUATION – WHAT NEXT? 

1.Cannot use ERT pesticide – 
against the law 
 

2.Select the least toxic product    
with short residual toxicity 
 

3.Contact beekeeper 

ERT 



Harry Vanderpool 



Harry Vanderpool 



Harry Vanderpool 



We are all working very hard….. 

…..and trying to make a living at the same time 



I would use the following tool to locate 
honey bees in a high risk situation: 

A. Text msg system 
beekeeper 

B. A phone app that 
pins colonies? 

C. Web app that pins 
colonies? 

D. Flag system? 
E. Waste of time – 

wouldn’t use it – 
too much work. 

A. B. C. D. E.

20% 20% 20%20%20%



POLLINATORS, PESTICIDES & RISK  

RISK = 
1. Toxicity  + 

3. Bloom 
4. Application/  
 Formulation 

2. Residual Time   



wildflowers next to tomatoes, Solano County, CA 

Kimiora Ward 



farmguide.com.au 

APPLICATION/FORMULATION 



TANK MIXES/PRE-PACKS 

More uncertainty around toxicity of tank mixes 

Presenter
Presentation Notes
- An



WHAT DID WE LEARN? 
1. Use integrated pest management (pesticide only 

when needed) 

5. Communicate with your beekeepers 

2. Pay attention to bloom (target + non-target) 

4. No ERT toxic pesticides during bloom 

3. No bee toxic pesticides during bloom, but if 
necessary in evening 

6. Least hazardous formulation – drop size, avoid 
tank mixes 
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