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LESSON OBJECTIVES: 

4. Update on residual toxicity and risk 
assessment that goes into new labels.

3. Colony placement, pollination and pesticide 
exposure.

1. Understand key features of cranberry 
pollination biology.

2. Encouraging bumble bees.



- Pollen shed when 
stigma is dry and 
hidden.

- Stigma receptive 2 
days after pollen 
shed. 

- Heavy pollen – no 
wind pollination. 

- Typically, only 50% 
blossoms set.

POLLINATION 101
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Cane and Schiffhauer 2003

8 tetrads
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Honey Bee

68%

31%
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Bumble Bees During and After Pollination
on cranberry and ”bee plants”

Bright red tip

cloudy thorax

black abdomen



worker queen

Bumble Bee (Bombus spp.)
22 species in Oregon







Considerations for bumble bees
Ann Coleman (Koppert) – 734 231 4330

- Takes 10 weeks to make a unit – give 
them a heads up.

- Don’t place in direct sunlight 
(overheating).

- Put on a pallet. 
- Same stocking rate as honey bees (2-3 

colonies per acre).
- Install at 5% bloom and pollinates for 

4 weeks.



Bumble bees should be dispersed



Bumble Bee Lifecycle





Bumble Bee Lifecycle





POLLINATOR’S PERSPECTIVE
No Resources
Very Low

Low
Moderate

High
Very High Crop in Bloom



AugustApril

POLLINATOR’S PERSPECTIVE



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



“Protect what you have. 
Add what you can." 

 - Mark Wonneck’s rule-of-thumb



Land taken out of production for 
foraging habitat (meadows)

Shelterbelt (Greenlane)

Forest Clearing (maintain early 
successional plant community)

Expand Buffer (Bog/Field)



Steve Javorek



Willows
Salix spp.



Oregon grape (Mahonia aquifolium)
Blooms March-April – evergreen shrub
Attracts many pollinating bees and essential for bumble 

bee queens
photo Michael O’Loughlin



Nootka Rose (Rosa spp.)
Blooms May-June – shrub
Attracts a broad range of bees. Does best in wet spots, but 

also tolerates summer drought. 
Photos Jerry Paul and Lori Humphrey
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CLUMPED

DISPERSED



NO BENEFIT OF DISPERSING 
COLONIES



DISPERSING COLONIES AND 
SPRAY DRIFT
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DISPERSING COLONIES AND 
SPRAY DRIFT



Silicone bands 
deployed at one WA 

field in 2023

Distance from field edge 
impacted pesticide 
residues (p<0.001)

SPRAY DRIFT DROPS OFF LESS 
THAN 82 ft

82 ft



NO EVIDENCE THAT 
DISPERSING COLONIES 
BENEFITS POLLINATION

BUT
IT REDUCES PESTICIDE 

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

ENVIRONMENTAL HAZARDS: 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 
foraging in the treated area. 



Photo by Ellen Topitzhofer





RT25 is the residual time 
needed to reduce the activity 
of the test substance and 
bring bee mortality down to 
25 percent (25%) in cage test 
exposures to field-weathered 
spray deposits.
- OCSPP 850.3030: Honey Bee Toxicity of Residues on Foliage

Residual Toxicity – RT25









25 bees
24h



bifenthrin
(e.g., Brigade)

cyantraniliprole
(e.g., Exirel)

untreated

toxicity 3h after spray

A. Melathopoulos



bifenthrin
(e.g., Brigade)

cyantraniliprole
(e.g., Exirel)

untreated

toxicity 24h after spray

A. Melathopoulos



“…actively foraging…”

“…foraging…”

û

ENVIRONMENTAL HAZARDS: 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 foraging in the treated area. 

RT25<8h

RT25>8h û ûû







create a comprehensive 
RT25 database



database vs label language



HOOK 
STAGE



Active Ingredient: Indoxacarb
Pests (at bloom): cranberry weevil, blackheaded fireworm
Environmental Hazards: Highly toxic to bees, RT25>8h  
Specific Use Directions: none for bees

140h



Active Ingredient: Acephate
Pests (at bloom): blackheaded fireworm, fruitworm
Environmental Hazards: Highly toxic to bees, RT25>8h
Specific Use Directions: none for bees

>8h



Active Ingredient: Fenpropathrin
Pests (at bloom): blackheaded fireworm, tipworm
Environmental Hazards: Highly toxic to bees, RT25>8h
Specific Use Directions: none for bees

>8h



Active Ingredient: Diazinon
Pests (at bloom): blackheaded fireworm, fruitworm
Environmental Hazards: Highly toxic to bees, RT25>8h
Specific Use Directions: none for bees



Active Ingredient: Spinetoram
Pests (at bloom): blackheaded fireworm, fruitworm
Environmental Hazards: Toxic to bees, RT25=3h
Specific Use Directions: none for bees

?



Active Ingredient: Spinetoram
Pests (at bloom): blackheaded fireworm, fruitworm
Environmental Hazards: Toxic to bees, RT25=3h
Specific Use Directions: none for bees

?



BLOOM



Active Ingredient: Chlorantraniliprole
Pests (at bloom): blackheaded fireworm, fruitworm
Environmental Hazards: none for bees
Specific Use Directions: none for bees



Active Ingredient: Methoxyfenozide
Pests (at bloom): blackheaded fireworm, fruitworm
Environmental Hazards: none for bees
Specific Use Directions: none for bees



RESIDUAL TOXICITY ON 
LABELS MAY NOT REFLECT 

TRIALS

 BUT
CRANBERRY LABELS ALIGN



Environmental Hazards
This product is highly toxic to bees and other 
pollinating insects exposed to direct treatment or to 
residues in/on blooming crops or weeds. Protect 
pollinating insects by following label directions 
intended to minimize drift and to reduce risk to these 
organisms. Do not apply this product or allow it to drift 
to blooming crops or weeds while bees or other 
pollinating insects are foraging the treatment area.





EPA evaluates 
RISK in a 
3-Tiered 
Assessment 
Process



TO EVALUATE THE EFFECTS 
ON NON-TARGET ORGANISMS 
LIKE BEES:

TIER II 
(SEMI-FIELD)

photo credit Smithers Viscient

TIER I 
(LAB)

TIER III 
(FIELD)



MOVE FROM 
TIER I TO TIER II 

TO TIER III
TIER I 
(LAB)

TIER II 
(SEMI-FIELD)

TIER III 
(FIELD)

More 
refined



TIER I
Individual bees tested in the lab

ACUTE ADULT 
CONTACT

CHRONIC 
LAVAL ORAL

photo credit Smithers Viscient



Fluazaindolizine: Ecological Risk Assessment for Section 3 New Chemical
July 12, 2021



TIER I
These lab test results are contextualized

How much of the 
pesticide the bee is 
likely to encounter in 
the field after 
application

This is called the 
Estimated 
Environmental 
Concentration or

EEC 



TIER I
conservative estimates of risk

risk 
quotient 

(RQ)
=

estimated
environmental

concentration (EEC)

LD50



TIER I
conservative estimates of risk

using contact route of exposure

0.01 =

✓
0.10 µg/bee
(dose a bee is expected to contact in the environment)

10 µg/bee
(lethal dose)



TIER I
What does a level of concern 

of 0.4 mean? 

0.4 =
background mortality



TIER I
conservative estimates of risk

using contact route of exposure

❌

0.5
0.10 µg/bee
0.20 µg/bee

(dose a bee is expected to contact in the environment)

(lethal dose)

=



Refining – further lines of evidence

photo credit Smithers Viscient

Estimated Environmental 
Concentration
MEASURED RESIDUE LEVELS 
IN POLLEN AND NECTAR CAN 
BE USED TO REFINE RISK 
ESTIMATES.



Exposure Potential of Bees

Tier I (Lab)
- Individual-level effects

- Default or refined exposure

Tier II (Semi-Field)
- Colony-level effects

- Tunnel, feeding

Tier III (Full-Field)
- Colony-level effects

- Actual crop, use pattern

Measure residue in 
pollen and nectar

A. Melathopoulos

TIER II and III
colony level and semi-field/field trials



TIER II and III
colony level and semi-field/field trials

photo credit Smithers Viscient
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THANK YOU!
Andony.Melathopoulos@oregonstate.edu

541-452-3038


