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Brief history

Harry H. Laildaw Jr. Honey Bee 
Research Facility was founded in 1969

Designed specifically for honey bee 
research by Dr. Harry H. Laidlaw Jr. 
(hence the name)

Dr. Laidlaw is often referred to as the 
father of honey bee genetics

Others: 

Dr. Eckert, Dr. Gary, Dr. Page, Dr. Peng.





Program’s mission

To enhance our understanding 
of bee biology and pollination 
ecology with the ultimate goal 
of developing practical 
solutions for improved bee 
health and pollination success. 



Research in Johnson Lab

Integrative Bee Biologist:
Understanding behavioral traits on level from genes to ecology.

Evolution and Behavior:
Understanding the evolutionary genetic basis of phenotypic novelty

◦ How novel (new) genes regulate evolution of new traits (e.g., sociality)

Understanding insecticide resistance in honey bees

Understanding how honey bees sterilize nectar before making honey



Research in Williams Lab

Pollination Biology:
Integrated Crop Pollination: Developing strategies to promote sustainable pollination 
for California agriculture.
o Synergies between wild bees and managed honey bees

o Documenting the role of wild bees in pollination of different crops (almonds, watermelon, 
onion, squash)

Bee Ecology:
Developing and promoting plant mixes to support bee nutrition and diversity  for 
California 

Multiple drivers of bee declines. Landscape mapping of pesticide risk and forage 
benefits.

Native bee responses to resource variation
◦ Bumble bee life history and demography

◦ Solitary bee life history and demography

Honey bee impacts on native plant- pollinator interactions

Integrating research programs with SAFS interns “Sustainable Pollination Fellow” 



Research in Vannette Lab



Research in Niño Lab

Improving honey bee colony health through integrated colony 
management
◦ Understanding effects of stressors (e.g., pesticides) on honey bee 

longevity to minimize impact in California agriculture
◦ Minimizing fungicide input – using honey bees as delivery agents for 

biocontrol of fungal pathogens

◦ Improved control of Varroa – development of new biomiticides

◦ Effect of supplemental forage plantings in almond orchards on 
colony growth and survival 

◦ Understanding queen health to improve colony survivorship 
◦ Regulation of mating and reproduction 

◦ Effect of various stressors including pesticides and Varroa mites



The goal of the E. L. Niño Bee Lab

To characterize biotic and abiotic stressors 
affecting colony health in order to inform 
development of immediate and long-term 

solutions for bees and beekeepers.



• Research program overview

– Understanding honey bee stressors
• Queen reproduction and health

– Current and future work

– Working towards solutions
• Varroa mite management

– Current and future work

– Future directions
1. Developing an IPM program for Varroa

2. Longitudinal assessment of colony health                                              
in almond orchards with supplemented forage

3. Reducing honey bee pesticide exposure

• Extension program overview





Suspected causes of colony loss in 
the US reported by beekeepers

Seitz et al. 2016

Pathogens
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The honey bee queen

• Produces all the workers in the colony

• Produces pheromones that regulate social 
organization of the colony (e.g., Hoover et al. 2003, Slessor et al. 

1990)

• Any factors affecting the queen can have negative 
consequences for the entire colony

– Colony loss due to queen failure

– Decreased productivity of colonies with high queen 
replacement rate (Kostarelou-Damianidou et al. 1995)

• Still a large gap in our understanding of regulation 
of queen mating and reproduction



Overview of queen biology



What are the factors that trigger and 
maintain post-mating changes in queens?



Seminal Fluid Proteins (e.g., Avila et al. 2011; 
McGraw et al. 2015; e.g., Boes et al. 2014)

wiki theatlantic.com

Mech. stimulation
(e.g., Saunders and 
Dodd 1972)

G. Attardo

Seminal volume
(e.g., Sugawara 1979)

wiki

Laying Queen

1. Effects on Queen:

Ovaries activated
All should be same 
physiological  state, 

but are they???

2. Effects on Colony:

Worker behavior
Worker physiology

Colony 
health/productivity

Funding: USDA-NIFA-AFRI Postdoctoral Fellowship (2012-01221) and

Florida Department of Agriculture and Consumer Services



Do insemination volume and/or seminal components 
modulate long-term post-mating changes in queens?

• Five groups:

– Virgins

– 1 mL and 8 mL semen 

– 1 mL and 8 mL saline

• Behavioral observations: mating flight attempts and egg-laying

• Physiology: ovary activation, pheromone production, gene expression



• Sexual receptivity

• Egg-laying (ovary activation)Copulation

• Ovary activation

• FB gene expressionSeminal Volume

• FB gene expression

• Pheromone production
Seminal 

Components (SFPs)

Niño et al. 2011, 2012, 2013 a, b
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• In progress

– What are specific SFPs involved in regulating specific 
post-mating changes
• Separating proteins based on size (Niño 2017) 

• Further longitudinal studies of spatial and temporal 

changes in bee populations due to potential negative 

effects of biotic and abiotic stressors on queens 

– Pathogens

– Pesticides (including miticides for varroa control)

– Pests

Current and future research
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• Varroa destructor
– #1 pest of honey bees

• Introduced into the US in the 
late 1980s

• Detrimental for bee health
– Feeds on honey bee hemolymph

(reviewed in Rosenkranz et al. 2010; fat bodies? 
vanEngelsdorp Pers. Comm.)

– Transmits pathogens (e.g., De Miranda 

and Genersche 2010)

– Suppresses immune gene 
expression (Yang and Cox-Foster 2007)

Providing additional Varroa mite 
management tools to beekeepers

From Rosenkranz et al. 2010



What can beekeepers do?

Randy Oliver

Synthetic miticides Bio-miticides



www.beebehavior.com

Field efficacy and potential effect on 
colony growth and survival

Bernardo Niño

Tricia Bohls

Collaborating beekeepers:
Leonard and Linda Pankratz

John Foster



Colony evaluations

• Varroa infestation levels pre, 
during and post-treatment 

– Alcohol wash

– Mite drops

– Brood uncapping

• Colony strength assessments

– Adult bee population

– Brood area

– Pollen, honey/nectar

• Weekly weight records



www.beebehavior.com

2015 biopesticide trials

Promising laboratory data (essential oil)… 

Field trials identified one potentially promising formulation, 
however, there were negative effects on colonies.



• Evaluating five novel 
biopesticides/formulations
– Including two a.i. concentrations     

of the essential oil

• Brood break with oxalic 
acid drench  

2016 trials
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www.beebehavior.com

1.) Longitudinal evaluation of honey bee 
colonies on different forage regimes 

• Longitudinal evaluation of two different forage 
plantings on honey bee colony growth, various 
health parameters and survival (Dr. Elina Niño)

• Evaluation of  mustard and wildflower plantings 
in almond orchards for attractiveness to bees 
(Dr. Neal Williams)

• Evaluation of the effects on gut microbiome and 
immune response (Dr. Quinn McFrederick and 
Dr. Kirk Anderson)



www.beebehavior.com

2.) Using honey bees to deliver biocontrol agents 
for brown rot in California almond orchards 

• Honey bees can become exposed to a myriad of 
agrochemicals in various crops which could have negative 
effects

– E. g., fungicides (Pettis et al. 2013)

• Reducing reliance on conventional fungicides could greatly 
benefit honey bees, beekeepers and growers
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Organized education opportunities



Using science-based information to 
educate stewards and ambassadors 

for honey bees and beekeeping.



Benefits
• GIVING BACK 

– To the community through volunteering

– To “science” through citizen science projects

• Becoming a better beekeeper

– Access to a growing network of fellow Master Beekeepers

– Access to our expertise (now developing “Field Days” content)

– Access to resources – latest information for management 
practices

– Discounts to classes offered by Niño Lab and Honey and 
Pollination Center



How do I become a master beekeeper?



Three levels

• Apprentice

• Journeyman

• Master Beekeepers



Apprentice Level Exam

• Written exam: 2 hours

• Practical exam: 25 minutes, one-
on-one

• Second round of exams: 
September 2017 in Davis

• Journeyman level starts next year



Many thanks to our supporters!

College of Agriculture and 
Environmental Resources

Gilroy and Santa Clara Valley  
Beekeepers Associations JZ’s-BZ’s Co. 



College of Agriculture and 
Environmental Resources

Pollinator Education Program (PEP)

Scott and Liberty 
Munson donation



Thank you!


