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• Most cultivars require or benefit from insect-mediated pollination
• Honey bees are the primary pollinator
• Pollination often variable and insufficient 
• Growers need evidence-based strategies to improve blueberry pollination

Eeraerts et al. (2023) J. Appl. Ecol.; Thebeau et al. (2023) Front. Ecol. Evol.
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• New technology (just a few words)

• Mitigating extreme heat

• Bumble bee pollination

• Honey bee pollination

• Pollination requirements

Topics Highlighted Today



Pollination Requirements
Stan Chabert

• Highbush blueberry has a high degree of 
self-compatibility 

• Yet, Vaccinium is partially self-sterile with 
an early-acting inbreeding depression

• Self-pollination causes some embryo 
abortion, which can limit fruit set and 
berry development

• Cross-pollination improves pollination 
outcomes across most blueberry 
cultivars



Data from Chabert and Mallinger at the University of Florida. Data based on greenhouse experiments and may not be transferrable to the field. 

Cultivar Responses to Cross Pollination



Breeding for Parthenocarpy 

Cullen et al. (2024) Scientia Hort. 

• Parthenocarpy = fruit 
development without 
fertilization (and pollination)

• Non-pollinated 
parthenocarpic fruits were 
smaller, sweeter, less firm, 
and took longer to develop 
but still met market 
standards 

• Breeding for 
parthenocarpy possible

Patrício Muñoz



• Individual blueberry flower requires 
5-15 visits by a honey bee

• 25-274 pollen tetrads per flower to 
maximize fruit set and mass 

• Low attraction to blueberry flowers, 
but they can get the job done!

• Hive placement and colony 
strength impacts foraging and 
pollination outcomes

Honey Bee Pollination 

Komatz et al. (2025) Scientia Hort.; Ramirez-Mejia et al. (2024) Agric. Ecosyst. Environ.



• Clumping hives led to a 2.6- and 1.3-fold 
increase in honey bee visitation in the Midwest 
and PNW, respectively, with no effect of stocking 
density

• No effects on fruit set, berry weight, nor seed set
Brouwer et al. (2024) J. Econ. Entomol.

Hive Placement Matters
Kayla Brouwer Maxime Eeraerts

Clumped Dispersed



15,000 workers 30,000 workers 60,000 workers

Colony Strength (Worker Population Size) Varies



Stocking 
density

Stocking 
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Stocking 
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Colony 
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• Increasing honey bee 
visitation improves 
pollination and yield 
outcomes (to a point)

• Visitation is best 
predicted by stocking 
strength (not field-level 
stocking density), 
underscoring the 
importance of stocking 
fields with strong 
colonies 

Legend
dependency
no relationship
significant relationship

Bee visitation

xReturning 
forager count = Stocking 

strength

It’s Not Just Density – Colony Strength Counts! 

Lauren Goldstein



• Honey bees are highly 
dependent on the sun for 
navigation 

• Polytunnels reduce foraging 
and deplete hives when 
they fail to return to their 
colonies

• Middle sections of tunnels 
experience greater 
pollination deficits 

Honey Bee Pollination in Protected Culture  

Hall et al. (2020) J. Econ. Entomol.



• Stock with strong honey bee colonies 
(e.g., 6-10 hives/ha)

• Avoid UV-absorbing plastics and long 
tunnels (≥100 m)

• Place hives near tunnel ends 
• Lift tunnel edges and leave ends open 

during bloom

Promoting Pollination in Protected Culture  

• Possibly place hives in tunnels à rotate out with 
new hives every 2 weeks to maintain strong foraging 
populations

• Supplement honey bee nutrition
• Use additional pollinators (e.g., bumble bees) 



• Buff-tailed bumble bee (Bombus terrestris)
• Good option for protected culture à less 

dependent on sunlight for navigation 
• “Buzz pollination” 
• More effective pollinator compared to 

honey bees (1 flower visit can lead to full 
pollination)

• Can be combined with honey bees
• Several commercial suppliers (Biobest, 

Koppert, Agrobio, etc.)

Bumble Bee Pollination 

*Mention of trade name does not signify endorsement or promotion by WSU



• Order hives 8 weeks in advance 
• Hives should arrive at ~5-10% bloom
• Single colony lasts 6-8 weeks before 

shifting into queen production 
• Optimal hive density depends on 

colony size, flower density, and 
whether other pollinators are being 
used:
• Start conservatively with a low 

density (9-10 hives/ha) and increase 
over time  

• Watch for over pollination 
• Work with your supplier

Optimizing Bumble Bee Pollination 

Images: Microsoft Copilot (2025)

= Pollination check points



• Deploy the day of arrival 
• Uncap sugar water (e.g., Biogluc®)
• Do not place in direct light 
• Keep in a ventilated area (below 80% RH)
• Place near pathways and distribute
• Entrance/exit should be visible 
• Elevate 30-60 cm off the ground 
• Do not cluster more than 2 hives together
• Protect from moisture
• Use petroleum jelly if ants become problematic 
• Open hive after 15 minutes and monitor regularly
• Dispose of hives after pollination is complete  

Bumble Bee Deployment 

Image: Microsoft Copilot (2025)



• In vitro studies show pollen 
performance declines and is 
nonrecoverable as temperatures 
increase from 30-40°C

• Extreme heat events reduce 
pollen viability and functioning and 
can have nutritional effects that 
impact bee survival

Jenna Walters

Walters and Isaacs (2023) HortScience; Walters et al. (2025) Scientific Reports

Mean pollen tube length of four cultivars after
4 and 24 h of exposure to 10, 20, 30, or 40 °C.

Extreme Heat Disrupts Pollination 



Jenna Walters

Mitigating Extreme Heat 
Micah Evalt

• Overhead cooling using micro-sprinklers 
in open fields reduced flower 
temperatures by 4 °C 

• Honey bee activity reduced in ‘Draper’ 
only (yield data being analyzed)

• Current recommendation is to cool 
flowers when air temperatures are ≥ 29 
°C and to automate cooling cycles   

• Also investigating biostimulants derived 
from kelp (Ascophyllum nodosum) and 
glycine betaine

• Research ongoing To
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*Mention of trade name does not signify endorsement or promotion by WSU

• Pollination tech field is buzzing, 
but what is worth the investment? 

• Partnership with universities –
objective data to inform decisions 

• Encouraging results with Beeflow
• Ongoing trials with BloomX

Pollination Technology 



Andony
Melathopoulos Salena Helmreich

Pollination Resources 



• Honey bees and bumble bees can be combined to improve 
pollination in protected culture, but further research is 
needed for optimization  

• Important to establish good relationships with your bee 
supplier(s)

• Cross-pollination is beneficial for most cultivars
• Overhead cooling can reduce the negative effects of 

extreme heat 
• Pollination tech is “buzzing,” but require validation 
• Morocco has >930 bee species à future research should 

explore how to safely integrate wild pollinators for more 
resilient pollination and enhance conservation efforts 

Conclusions 



This work is supported by Specialty Crops Research 
Initiative Award #2020-02627 from the USDA National 
Institute of Food and Agriculture. Any opinions, findings, 
conclusions, or recommendations expressed in this 
publication are those of the author(s) and do not 
necessarily reflect the view of the U.S. Department of 
Agriculture.

lisa.devetter@wsu.eduThank you! Questions?


