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CLICKERS

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



WAS POLLINATION ADEQUATE IN 2018?

A. Yes
B. No
C. Not sure



WAS THE PROBLEM PRIMARILY

A. Stocking rate wasn’t 
high enough.

B. Colonies were weak.
C. Weather conditions.
D. Native bees were not 

around.
E. Other



Have you taken this training with 
me before?

A.Yes
B.No

Answer 
Now



Reduce Bee Poisoning from 
Pesticides

GOT A SMART PHONE?



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



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. 



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



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



Pesticide products applied to a plant’s roots 
pose very little risk to bees visiting the 
flowers?

A.Yes
B.No



The warnings on bee toxicity in the 
Environmental Hazards section are: 

A. Advisory
B. Mandatory

Answer 
Now



LESSON OBJECTIVES:

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

3. Tell how risky a pesticide treatment is to bees 
from the toxicity and residual toxicity sections of 
the label in conjunction with PNW 591

1. Use pollinator resources efficiently to maximize 
profits. 



WHY ISN’T FRUIT 
SET PERFECT?

1. POLLEN DOESN’T MOVE ENOUGH

3. POLLEN ISN’T COMPATABLE

2. POLLEN ISN’T TRANSFERRED FAST 
ENOUGH

4. POLLINATION ISN’T EVERYTHING



~30 ovules

Stephens et al. 2012

8 tetrads



WHY DOESN'T 
POLLEN MOVE 

ENOUGH?



1. NOT ENOUGH 
BEES



BEE VS MECHANICAL POLLINATION
STEPHENS CULTIVAR – FIELD PLOTS (1.5 FEET2)

Gaines-Day and Gratton 2015



3hives/acre

6 frames of bees

100 bees/min (65F, <10mph - incoming)

6 frames w/ brood



DeVetter 2015



Hive densities up to 
8 hives/ac have led to 

larger berries and 
increase yields in Duke.



STOCKING RATE AND YIELD
38 WISCONSIN GROWERS (2000-2011) – % FOREST WITHIN 1KM

un-forested
(colonies/ac)

2.4 - á

4.9 - à

forested
(colonies/ac)

0 - à
Gaines-Day and Gratton 2016



STOCKING RATE AND YIELD
38 WISCONSIN GROWERS (2000-2011) – % FOREST WITHIN 1KM

Gaines-Day and Gratton 2016





Honey Bee

68%

31%

7 : :3 1



Spring: Erica carnea, E. x darleyensis
Summer: E. cinerea
Dr. Kim Patten, Washington State University Long Beach



Patten et al. 1993

SOME BUMBLEBEES LIKE CRANBERRIES
…AND SOME DON’T



THINGS THAT WOULD BE NICE TO KNOW 
ABOUT BUMBLE BEES AND CRANBERRIES

1. Can you make more bumble bees nest 
around your bog?

2. Do the bumble bees that pollinate 
cranberries nest in artificial boxes?

3. Can you move those boxes into bogs 
for pollination?

4. Where do they like to nest?
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around your bog?

2. Do the bumble bees that pollinate 
cranberries nest in artificial boxes?

3. Can you move those boxes into bogs 
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OSU Bandon Bumble Bee Project - 1 

Step 1: Install boxes
(early February)

Step 2: Enter GPS

GPSCF

Step 3: Check entrances 
every month.

Record (Feb-June):
- Do you see poop?

- Are the bees flying in 
and out?

Step 4: In June, determine 
which nests have 

established. Catch a worker, 

freeze it and give it to 
Cassie.



OSU Bandon Bumble Bee Project - 2 

Step 5: Move the colony into the bog and see if it “transplants”.



Bandon, Oregon





David Hauter





4,000
800

550

57,107 downloads

Portland

Eugene

Seattle / Tacoma

Bay Area
Washington 

DC

Other

Dec 18, 2018
525 downloads

Nov 4, 2018
661 downloads





-> Garth Mulkey



2. BEES ARRIVE 
TOO EARLY OR 

TOO LATE
10-15% bloom







almond
117,322 colonies, $185.85 ($150-199)

clover
6,618 colonies, $42.00 ($10-65)

cranberry
1,554 colonies, $41.10 ($30-60)

POLLINATOR ECONOMICS 101
2016 OSU PNW POLLINATION SURVEY



How frequently do you call your 
beekeeper per season?

A. Once
B. Twice
C. Three times
D. More



What statement most characterizes 
your interaction with your beekeeper. 

A. “Fraught and 
combative”

B. “Okay, but beekeeper 
makes too many 
demands”

C. “Okay, but there is a 
lot of 
miscommunication”

D. “Productive – we 
work through 
problems.



What is the typical quality of colonies 
brought in for pollination? 

A. Weak
B. “A mixed bag” – some 

strong, but 
inconsistent.

C. Consistently strong.
D. I am not sure.



Based on what you learned, what 
might you change?

A. Increase stocking 
colony stocking rate

B. Decrease stocking rate
C. Inspect colony strength
D. Participate in the 

bumble bee study
E. Pay more for better 

colonies.
F. Other
G. Nothing, I plan to do 

what I always do. 



LESSON OBJECTIVES:

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

3. Tell how risky a pesticide treatment is to bees 
from the toxicity and residual toxicity sections of 
the label in conjunction with PNW 591

1. Use pollinator resources efficiently to maximize 
profits. 



POLLINATORS, PESTICIDES & RISK 

RISK =
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POLLINATORS, PESTICIDES & RISK 

RISK =

4. Application/ 
Formulation

1. Toxicity + 

3. Residual Time + 
2. Bloom +



LESSON OBJECTIVES:

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

3. Tell how risky a pesticide treatment is to bees 
from the toxicity and residual toxicity sections of 
the label in conjunction with PNW 591

1. Be able to recognize a bee pollinator, their nests 
and their role in enhancing crop yields.



PESTICIDE TOXICITY
beeaware.org.au Acute toxicity

LETHAL TOXICITY
Death within a few hours







“…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)





AN EXERCISE
there are seven 

products listed for a pest 
you need to control… 



A
B

C

D
E

LEAST ACUTELY TOXIC 
TO BEES?

F
G



WHICH PRODUCT IS LEAST TOXIC 
TO BEES?

A. ENTRUST
B. WARRIOR II
C. MUSTANG MAXX
D. ASSAIL 70WP
E. ACELEPRYN
F. MOVENTO
G. ARENA 50WDG



A
B

C

D
E

LEAST ACUTELY TOXIC 
TO BEES?

F
G

LEAST

MOST
MOST



ACUTE TOXICITY & THE LABEL
ENVIRONMENTAL HAZARDS

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



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.





nitro-group neonicotinoid 





PESTICIDE TOXICITY
beeaware.org.au Acute toxicity

LETHAL TOXICITY
Death within a few hours

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



Henry et al. 2012

sublethal dose of clothianidin
10-32% exposed foragers failed to return home
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RISK =
1. Toxicity + 
2. Bloom



POLLINATORS, PESTICIDES & RISK 

RISK =
1. Toxicity + 

3. Residual Time 
2. Bloom +

Toxicity Residual TimeBloom Formulation



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

RESIDUAL TIME (RT) 



PESTICIDES THAT BREAK DOWN OVERNIGHT

What would you see on the label?

Breaks down in less than 8h:
“…actively visiting the treatment area…”
à bees seen on plants

Remains active:
“…visiting the treatment area…”
à could visit plants later

“visiting” replaced with 
“foraging” on newer labels



BRIGADE 2EC CAN BE APPLIED WHEN A 
CLOVER SEED CROP IS IN BLOOM?

A.True

B.False

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



Assume:
“…actively visiting the treatment 

area…”

= + 

Toxicity Residual TimeBloom Formulation



“…actively visiting the treated area…” ?

û
Toxicity Residual TimeBloom Formulation



“…actively visiting the treated area…” ?

û
Toxicity Residual TimeBloom Formulation



“…actively visiting the treated area…” ?

ü
Toxicity Residual TimeBloom Formulation



“…actively visiting the treatment 
area…”Assume:

= + 

+ ERT



“…actively visiting the treated area…” ?

û
Toxicity Residual TimeBloom Formulation



A
B

C

D

Toxicity Residual TimeBloom Formulation

E

WHICH PRODUCT CAN YOU APPLY 
TO A BLOOMING PLANT?

YES

YES

YES

NO
NO

NO
?



RESIDUAL TOXICITY AND RATE
This product is highly toxic to bees exposed to 
direct treatment or residues on blooming crops 
or weeds. Do not apply this product or allow it to 
drift to blooming crops or weeds while bees are 
actively visiting the treatment area.

Bee Safety

How to Reduce Bee Poisoning from Pesticides

P17



PESTICIDE APPLICATOR EDUCATION
INFOGRAPHIC CARDS FOR TRAINING



POLLINATORS, PESTICIDES & RISK 

RISK =
1. Toxicity +

4. Application/ 
Formulation

2. Residual Time + 
3. Bloom +



APPLICATION/FORMULATION
formulations



More uncertainty around toxicity of tank mixing 

insecticides with fungicides.

APPLICATION/FORMULATION
tank mixes and pre-packs

FRAC M: Multi-site Contact Activity: e.g., Captan, Bravo

FRAC 3: DeMethylation Inhibitors:  e.g., Rally, Tilt



No Effect Mortality
Chlorantraliprole (e.g. Altacor) Chlorantraniliprole + Propiconazole

Methoxyfenozide (e.g. Intrepid)

Iprodione (e.g. Rovral)

Boscalid + Pyraclostrobin (e.g. Pristine)

Propiconazole (e.g. Tilt)

Chlorantraniliprole + Iprodione

Methoxyfenozide + Iprodione

Wade et al. 2019



“There’s no easy money 
in agriculture, and 

banging your fist on the 
table and pointing your 
finger will put walls up. I 
want to build bridges.”



Do you call the beekeeper if you put a 
treatment on immediately before 
bloom?
A. Yes
B. Sometimes.
C. No.



Do you call the beekeeper if you 
put a treatment on during bloom?

A. Yes
B. Sometimes.
C. No.



How do you figure out if a product is 
safe to apply to bees (select all that 
apply)?
A. Beekeeper.
B. Crop consultant. 
C. PNW Insect 

Management 
Handbook

D. PNW-591
E. Label
F. Other



Where do you have the beekeeper 
place their colonies (select all)?

A. A location more than 20ft 
from the edge of the crop.

B. I flag locations where I want 
the colonies dropped.

C. Away from irrigation 
equipment. 

D. Away from busy highways. 
E. Wherever the beekeeper 

wants to put them – I don’t 
give specific directions. 





Call beekeeper 10 days before plants bloom and indicate:
- Approximate hive delivery date
- Pest control immediately before bloom



Apply pest control prior to bloom:
- Check residual times in PNW-591





Flag locations for honey bee placements. Avoid:
- Close a busy highway or where irrigation water pools.
- Maintain a 20 foot buffer from pesticide spray areas.



û

û



Bees should arrive at approximately 10% bloom.



Monitor for pest and disease pressure. If treatment required:
- Contact beekeeper to determine whether colonies should be moved out. 
- Restrict spraying to evenings.





Ensure irrigation equipment is not in the path of bee colonies. 





Begin moving colonies at 90% bloom



Ensure beekeeper has access to colonies during the entire time 
colonies are in pollination. 



WHAT DID WE LEARN?
BEFORE BLOOM



WHAT DID WE LEARN?
BEFORE BLOOM AFTER BLOOM



WHAT DID WE LEARN?
BLOOM

only short residual products: 
“…do not apply when bees
are actively foraging”.



What will you change based on 
what you learned?
A. More communication with 

beekeeper around sprays.
B. Avoiding pesticide use on 

flowering bee attractive 
plants in bloom.

C. Selecting non-toxic 
pesticides or products with 
short residual times applied 
at night.

D. More attention to avoid 
drift onto bee habitat. 

E. Using PNW-591 for product 
selection.

F. I won’t be changing much


