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Honey bees are the most essential 
managed pollinator 

Colonies have a high number of foraging individuals

They can be easily moved from crop to crop, moved or 
άŎƻǾŜǊŜŘέ ƛŦ ƴŜŜŘŜŘ ŦƻǊ ǇŜǎǘƛŎƛŘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ŎǊƻǇ

Generalists and resource constancy 



Honey Bee Pollination in California

ÅAlfalfa seed

ÅCherries

ÅMelons

ÅPrunes

ÅPlum

ÅStrawberries

ÅSunflowers

ÅVegetable seeds 

ÅHoney bee colonies rented out for dozens of crops



Start of the pollination cycle - almonds

ÅEstimated 2.7 colonies in US

ÅReports of high losses since 
last fall/winter

ïUp to 60% in some operations



Stocking rate 
recommendations 

depend on the crop

Rollin and Garibaldi, 2013 J Applied Ecol

ÅRecommendation for 
conventional varieties

ÅMature orchard: 2 
hives/acre

ÅCost ~$200/hive

ÅNeed for lowering costs 

ÅDevelopment of new self-
fertile varieties



Pollination needs of self-fertile  
almondvarieties

Collaboration with Arathi Seshadri, USDA-
ARS; Zac Ellis, Olam; Angie De La Luz, Beeflow

Independence
Shasta
Pyrenees
Yorizane



Unsubstantieted claims can cause 
problems to agriculture at large



Bee exclusionexperiments

Bee visitation, nut set, yield,
nut quality

De la Luz, et al. 2025, Ecol Solutions



2020 ς Chowchilla

2021 - Madera

Bee exclusionexperiments

De la Luz, et al. 2025, Ecol Solutions



Significantly higher nut set and yield when bees present

De la Luz, et al. 2025, Ecol Solutions

Average percent of flowers converted into nutlets 
pre (initial nut set) and post (final nut set) June 
drop for exclusion and open branches for 2020.

Average percent of flowers converted into nutlets 
pre (initial nut set) and post (final nut set) June 
drop for exclusion and open branches for 2020.





Average kernel mass for caged and uncaged trees from the (a)  2020 
study year and (b) 2021.

Similar trend for shell and kernel width, length and volume. No 
differences for shell and kernel thickness.

De la Luz, et al. 2025, Ecol Solutions



What about stocking rates?

De la Luz, et al. 2025, Ecol Solutions



Nut set - 2021

Initial nut set. Average (±SE) initial nut set for trees grown under 3 
pollination treatments within orchards with increasing hive densities.

Final nut set. Average (±SE) initial nut set for trees grown under 3 
pollination treatments within orchards with increasing hive densities.

De la Luz, et al. 2025, Ecol Solutions





Ambient hive 

density 

(hive/acre)

Hives 

rented

Actual hive 

density 

(hive/acre)

Plants/acrePollination 

value/acre

Value 

(gain/acre)

Hive rental 

(est.)

Value-hive 

rental

Gain over 

ambient

0.5 0 0.5 130 $4.28 $556.40 $0.00 $556.40 $0.00

0.5 0 0.5 145 $4.28 $620.60 $0.00 $620.60 $0.00

0.5 0 0.5 160 $4.28 $684.80 $0.00 $684.80 $0.00

0.5 0.5 1 130 $5.81 $755.30 $100.00 $655.30 $98.90

0.5 0.5 1 145 $5.81 $842.45 $100.00 $742.45 $121.85

0.5 0.5 1 160 $5.81 $929.60 $100.00 $829.60 $144.80

0.5 1 1.5 130 $10.10 $1313.00 $200.00 $1113.00 $556.60

0.5 1 1.5 145 $10.10 $1464.50 $200.00 $1264.50 $643.90

0.5 1 1.5 160 $10.10 $1616.00 $200.00 $1416.00 $731.20

0 1 1 130 $5.81 $755.30 $200.00 $555.30 $0.00

0 1 1 145 $5.81 $842.45 $200.00 $642.45 $0.00

0 1 1 160 $5.81 $929.60 $200.00 $729.60 $0.00

0 1.5 1.5 130 $10.10 $1313.00 $300.00 $1013.00 $0.00

0 1.5 1.5 145 $10.10 $1464.50 $300.00 $1164.50 $0.00

0 1.5 1.5 160 $10.10 $1616.00 $300.00 $1316.00 $0.00





Thank you!

Disclaimer: Mention of any products or companies does not 
constitute an endorsement or recommendation.



Contact information

Department of Entomology and Nematology
University of California, Davis

Phone: 530-500-APIS

Email:elnino@ucdavis.edu

Website: elninobeelab.ucdavis.edu
Facebook: E.L.Niño BeeLab
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THE STATE OF 
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BEEKEEPING

Matt Beekman
California Apiaries
Hughson, CA

Executive Board Member

California State Beekeepers Association
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Your paragraphVarr 

textFemale Varroa Destructort

By GillesSM - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=158105443
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CA State Beekeepers Association | Matt Beekman, Executive Board Member

Your paragraphVarr 

text What does a colony look like 

if we could see every single 

bee that was fed upon by a 

mite?

(Lamas, Zac: 
UMBC)



Workers, n = 427.   Drone, n= 59

ÅSignificantly more parasitized workers in August than July: Fisher 

Exact Test 

      Parasitized during adulthood: p-value < 2.2e-16

      Parasitized during development: p-value < 2.2e-16

ÅSignificantly more bees parasitized as adults than bees which 

were parasitized during development:

      Kruskal-Wallis chi-squared = 426, df = 2, p-value < 2.2e-16

CA State Beekeepers Association | Matt Beekman, Executive Board Member

Experimental Colony 5: 

August 6, 2020
Relative parasite burden: 14.6%

Absolute parasite burden on worker bees: 59.9%

Absolute parasite burden on drones: 96.6%**

(Lamas, Zac: 
UMBC)



CA State Beekeepers Association | Matt Beekman, Executive Board Member



Need to be thinking about 
how we approach Varroa

CA State Beekeepers Association | Matt Beekman, Executive Board Member

(Lamas, Zac: 
UMBC)



CA State Beekeepers Association | Matt Beekman, Executive Board Member



Shannon et al., 2025



CA State Beekeepers Association | Matt Beekman, Executive Board Member

Your paragraphVarr 

textFinancial Snapshot
350.00$ 

ALMOND POLLINATION200.00$ 

139.07$ 

NET PROFIT (10.93)$  

PER USDA- $2.69

ANNUAL COST TO MAINTAIN A COMMERCIAL COLONY 2024
*-ANONYMOUS SURVEY OF CSBA BOARD MEMBERS

THE NATIONAL AVERAGE OF PRICE PER LB. X AVERAGE  NATIONAL YIELD PER COLONY

*-AVERAGE PRICE PER POUND OF HONEY NATIONALLY PAID IN 2024  

*-AVERAGE NATIONAL HONEY YIELD PER COLONY IN 2024 PER USDA - 51.7 LBS.



CA State Beekeepers Association | Matt Beekman, Executive Board Member
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