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Avocado flower
• Transfer of pollen from an anther 

(male) to the stigma (female)
– Cross-pollinating

• Avocado has a “perfect” flower 

– Female – Pistil: stigma, style and the 
ovary 

– Male – Stamen: anther (contains pollen) 
and a filament 

– A and B varieties

M. L. Arpaia & R. Hofshi

Bob Platt

Bob Platt

Avocado pollination

• Insects contribute to higher 
cross-pollination (Ish-Am and Lahav 2011)

– * Ying et al. 2009

– Native range (Ish-Am 1999)

• Flies

• Beetles

• Bees and wasps (Mexican 
honey wasp, Stingless bees)

– Non-native range
• Honey bee hives placed into 

groves for pollination

Ish-Am et al. 1999. Revista Chapingo Serie Horticultura 5: 137-143. 

Alex Wild

Peter Peterson (1955)
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A look inside the colony

bluefields.com

BROOD

ADULTS Queen

Workers

Drones

Pollination by honey bees

thedemiurge.com

Avocado pollination by honey bees

• Stocking rate recommended: 
– 4 hives/acre (normal), 2.5 (dry), 5 

(high nectar flow)

• Hives and bees in the grove
– Sunny location with entrance facing 

east (*)

– Pollinizers near by since HB forage in 
a limited area (couple of rows)

Gad Ish-Am

Attracting honey bees to bloom

• Use pheromone lures 

– Bee Here®

– Bee Lure®

• Sugar solution (6 carbon sugars)
– Avocado nectar contains perseitol (7C)

Honey bee races

• Different races have different proclivity 
for avocado nectar (Dag et al. 2003)

– New World Carniolan collected more honey 
from avocado than Italian (*)

• Can Inst. Ins. honey bees so potential 
for breeding “avocado-loving” bees

Glenn Apiaries
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What we study

• Queen is the only reproductive female
– Anything that affects her will affect the 

colony

– Factors that regulate mating and 
reproductive processes in queens 

• Behavioral observations

– Mating flight attempts

Honey Bee Queen Mating Flight Attempt

What we study

• Queen is the only reproductive female
– Anything that affects her will affect the 
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– Factors that regulate mating and 
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Honey Bee Queen With Worker Retinue

What we study

• Queen is the only reproductive female
– Anything that affects her will affect the 

colony

– Factors that regulate mating and 
reproductive processes in queens 

• Behavioral observations

– Mating flight attempts

• Physiological changes

– Pheromone production

Help improve breeding protocols and increase success

Other pollinators in CA orchards?

• Gordon Frankie and Ben Faber surveying avocado 
orchards for native pollinators
– Develop attractive forage schemes 

Derrick Ditchburn

Gad Ish-Am
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History of honey bee losses in the US

Estimate of the number of honey producing colonies in the US (USDA NASS; vanEngelsdorp and Meixner 2010 )

5.9 mil in 1947

2.3 mil in 2008

Colony Collapse Disorder
2007

Current losses

Parasites

What ails honey bees?

Bacteria
Pesticides

Nutritional stress

Viruses
ars.usda.gov

Nosema

What are you supposed to do?

• Honey Bee Best Management Practices for Pollination

– Almond Board of California 
http://www.almonds.com/growers/pollination#BeeBMPs 

– Canadian Pol. Initiative, University of Guelph 
http://www.pollinator.ca/bestpractices/#

Know your pesticides and read the label
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Pesticide effects on pollinators not well understood

A word of caution!
Fungicides also a potential hazard to honey 

bees and other pollinators!

E.g., increased Nosema spore loads in bees 
exposed to fungicides (Pettis et al. 2013)

Scientificbeekeeping.c
om

Scientificbeekeeping.com msu.bees.edu

• COMMUNICATION is the key!

• Need to include everyone involved in 
pest control decisions 

• Create an agreement with an outlined 
pesticide application plan

– If trt give 48 hour notice to beekeepers 

– Contact Co. Ag commissioner to notify 
beekeepers with nearby hives

• Required for “toxic to bees”  

Almond Board BMPs

Almond Board of CA

Things to avoid
• Avoid use of INSECTICIDES at 

any time during the bloom

– Particular concern for brood 
and sublethal effects

• Avoid pesticides highly toxic 
to bees

• Avoid tank mixes

– Synergistic effects
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Timing

• Avoid application of other 
pesticides (eg., fungicides) 
when bees are foraging

– Late afternoon and evening

• Communicate about hive 
removal from the crop

– To avoid pesticide exposure

The obvious

• DO NOT spray flying bees

– Bees can’t fly with wet wings

• DO NOT spray hives directly

– Driver to turn off nozzles near hives

• DO NOT spray when windy  

Pinterst.com

Pesticide bee incident reporting

• Report any pesticide bee kills to the Co Ag 
commissioners office

– Need data to inform decisions

themindunleashed.org dreamstime.com

• Honey bees need diversity of pollen sources

– Improves immune/detox response         helps deal with pests, 
pathogens, PESTICIDES

– Beekeepers often feed pollen substitute (brewer’s yeast, 
Megabee, etc.), but not as good as pollen

• Plant diverse flower sources!

• Provide a clean water source
– Cover or empty and refill during spraying

How anyone can help (a little more)

Useful resources
• California Department of Pesticide Regulation 

http://www.cdpr.ca.gov/

• California Dept of Food and Agriculture 
http://www.cdfa.ca.gov/

• UC Cooperative Extension IPM program
http://www.ipm.ucdavis.edu/ 
http://www.ipm.ucdavis.edu/PDF/PMG/pnw591.pdf

• Environmental Protection Agency 
http://www2.epa.gov/pollinator-protection/pollinator-risk-
assessment-guidance

Other useful resources

• Project Apis m. http://projectapism.org/?page_id=342

• Pollinator stewardship council 
http://pollinatorstewardship.org/

• Bee Informed Partnership http://beeinformed.org/

• The Xerces Society
http://www.xerces.org/pollinator-conservation/
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Contact information

Department of Entomology and Nematology
University of California, Davis

Campus Office: 37D Briggs Hall
Field Office: 117 Harry H. Laidlaw Jr. 

Honey Bee Research Facility

Phone: 530-500-APIS

Email: elnino@ucdavis.edu

Website: elninobeelab@ucdavis.edu
Facebook: E.L. Niño Bee Lab

Visit us at the Häagen-Dazs Honey Bee Haven

http://hhbhgarden.ucdavis.edu

Thank you!

• Mary Bianchi 

• Ben Faber

• CA Avocado Society

• CA Avocado Commission

• Sponsors 


