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Many crops pollinated by honey bees… 

but it all starts in the almonds





• Beekeepers have prepared colonies 
for overwintering

• Some colonies are already in California

• Beekeepers will keep an eye on their 
colonies and manage as needed



Current pollination recommendations

• Recommendation: two colonies 
per acre

– May require fewer if younger 
orchards

– Pollination success depends on 
number of hives but also strength 
of the colonies

apis.uk





Have a contract in place!







www.beebehavior.com

Longitudinal assessment of forage 
sources on honey bee health and survival

• Research on forage mixes best for supporting 
pollinators in ag areas (Williams Lab, UC Davis)

• Longitudinal evaluation of forage mixes on 
honey bee colony growth and survivorship (E. 
L. Niño Bee Lab, UC Davis)

• Evaluation of various forage mixes on gut 
microbiome and immunity (McFrederick Lab, 
UC Riverside) 

Tamu.edu

Forbesstravelguide.com



www.beebehavior.com

Longitudinal assessment of forage 
sources on honey bee health and survival

• Testing the effect of two different forage 
plantings (rapini and native)  in the vicinity of 
almond orchards

• Longitudinal monitoring of:

– Colony growth = adults and brood, weight

– Varroa mite and pathogen load

– Immune competence

– Bee gut flora

Superbeerescue.com



Longitudinal assessment of forage 
sources on honey bee health and survival

• Colonies will be tracked before, 
during and after almond bloom

• After bloom colonies will be moved 
to a stationary site and monitoring 
will continue to assess possible 
long-term benefits

• Colonies will be followed for 
survival



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



Billy Synk, 

Project Apis m.



Forage Opportunities in 

Orchards

An Overview of Seeds for Bees and 

Hedgerows
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Seeds for Bees

• Seed mixes extend diversity, duration and density of bloom before and after almonds in 

California

• PAm Mustard mix

• PAm Clover mix

• Lana Vetch

• All almond growers are eligible

• Free seed! Free shipping!

• Enough seed to cover 50-250 acres
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Seeds for Bees Acres

Seed for Bees is a valued 

program growers 

appreciate

• 3,082 acres in 2015

• 6,225 acres in 2016
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Stronger 
Hives/Better 
Pollination

Incoming 
Pollen

Increased 
Brood

Increased 
Foraging

Why Should You Plant Bee Forage?
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In addition to stronger colonies, bee forage benefits include:

• Increased organic matter 

• Prevents erosion

• Increase water infiltration

• Increase nitrogen

• Suppress weeds

• Suppress nematodes

• Decomposition of mummy nuts

• Support soil fertility

• Many pollinators benefit
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Seeds for Bees options

1. PAm Mustard Mix

35% Canola

15% Bracco White Mustard

15% Nemfix Mustard

20% Daikon Radish

15% Common Yellow Mustard

2. PAm Clover Mix
15% Annual Medic

17% Balansa Clover

25% Persian Clover

10% Crimson Clover

25% Berseem Clover

8% Hykon Rose Clover

3. Lana Vetch
100% Lana Vetch



PAm Mustard Mix
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PAm Clover Mix
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Lana Vetch
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Vetch

Mustard
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1% organic 

matter = 19,000 

gallons per acre 

of water holding 

capacity!
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Hedgerows

• Intended goal of your hedgerow will determine composition of species
• Habitat restoration

• Wildlife
• Pollinators

• Bees

• Butterflies

• Soil erosion reduction and windbreaks

• Water and air quality protection

• Attract beneficials (pest control/IPM)

• We need financial support! 
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Site Selection

• Roadsides, agricultural drains, fences, canals, field borders, and gullies are all 

appropriate for hedgerows

• Consider topography, hydrology, and soil quality

• Many drought tolerant plants will be negatively affected by standing water in the summer months

• Hedgerows are perennial and have season long bloom and soil amending qualities
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Plant Selection

• Shrubs 

• Forbs 

• Grasses

A hedgerow can have one or all three.  If a wind break is desired trees can be incorporated 

too.
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Hedgerows

Courtesy of UC ANR



35

Thank you

Find us at:

www.ProjectApism.org

ProjectApis@gmail.com



Danielle Downey, 

Project Apis m.



Project Apis m. Research & Forage

Bringing You Better Bees! 



38

PAm Research, Seeds for Bees, 

Honey Bee & Monarch Partnership

Danielle Downey, Executive Director, Project Apis m.
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We know bees face many stressors!

1. Varroa mite- Honey Bee Enemy #1!

2. Pathogens

– Virus, gut parasites, bacteria, fungus

3. Pesticides

4. Environmental stress

– Nutrition

– Habitat/forage loss
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PAm Projects to study Varroa

– Do Varroa feed on blood or fat? (vanEngelsdorp, MDSU)

– Compounds trigger Hygienic Behavior (Wagoner, NCSU)

– Breeding Varroa Resistant Bees (Danka, USDA)

– In vitro Varroa rearing (Jack, UFL) 

– Mite Resistance Proteome (Foster, UBC)

– Seminal Fluid/Queen Quality effects of Varroa (Nino, UCD)

– Viruses (Martin- Salford, Flenniken, Brutscher- MSU)
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PAm Projects to control Varroa

 Spider venom toxins! Dr. Frank Bosmans, Johns Hopkins

 Botanicals! Dr. Elina Niño, UC Davis

 Insect predators! Dr. Jonathan Lundgren, USDA

 Pheromone disruption, Dr. Kirk Hillier, Acadia U.

 Organic acid new applications, Dr. Patrick Smith, Michigan State

 Orphaned chemicals/potential, Dr. Jody Johnson, USDA
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PAm Projects on Nutrition, Bee Health, Forage, BMPs, etc.

• Nosema, gut microbes, probiotics, nutrition (McFrederick, Giovenazzo) 

• Sperm Quality effects on Queens (Guarna, AAFC) 

• Immune function, phytochemicals and hemocytes (Seshadri, Richardson) 

• Nutrtion benefits of specific plants or communities (Cartar, Williams, Carr-Markell) 

• Dimilin effect on queens and workers (Johnson,with Almond Board of California) 

• Tech Transfer, Field Guide for Beekeepers (BIP)

• Smart Hive Technology (Cazier, Hopkins) 

• Scholarship, beekeeper development, equipment purchases for labs 

• Hose bibs and guidance brochures at border crossings
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1. Varroa mite- Honey Bee Enemy #1!

2. Pathogens

– Virus, gut parasites, bacteria, fungus

3. Pesticides

4. Environmental stress

– Nutrition mitigation
– Habitat/forage loss

Solve the Problems, & Until Then Mitigate Them! 



44

• Crops are grown intensively, large monocrops don’t support bees after 

bloom

• Land is being converted for urbanization, soy and corn at staggering rates

• Scraps of habitat in-between are shrinking, and of marginal value

• Planting for bees can make a BIG difference, and benefits many species

• You can do this anywhere, but its not all equal to bees.

Habitat and Forage = Honey Bee Nutrition
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For pollination of ag crops, it’s clear where our efforts are needed!

30 weeks

25% ND, 75% 8 state region

3 weeks

2 mil col.
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PAm is increasing bee forage!

Seeds for Bees Honey Bee & Monarch Butterfly Partnership
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Honey Bee & Monarch Butterfly Partnership: A Strategic Approach

• Beekeepers help enlist participation with landowners

• Target agricultural landscapes that no longer support healthy bees

• Maximize the potential of every acre by delivering:

1. Appropriate floral diversity

2. Maximum seeding density for success

3. Season long foraging duration (bloom)

4. Out competing weeds

5. Cost effective mixtures that use both native and introduced species in 2 practices on each project.

• This is conservation that works with agriculture! 
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CRP

CRP

CRP

A Real Example- Corn in MN
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+8.7%

+96.7%

+115.9%

- 8.9%

- 2.5%

+ 96.7%

A Real Example- Corn in MN
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Many Beneficiaries! 
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Many Beneficiaries! Including you!  
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WE’VE GOT HER BACK! 

Thank you! 



John Miller, 

Miller Honey Farms, Inc.



The Beekeeper, 

Almond Grower and 

Forage Partnership
John Miller, Miller Honey Farms
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The Agreement
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The Agreement - Discount for Bee Forage



61

Planting 

Instructions
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The 

Result



Bob Curtis, 

Almond Board of California



Honey Bee Best 

Management Practices 

for California Almonds
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Why should all pollination stakeholders care?

 Almonds need honey bees and honey 

bees benefit from almonds

 Bees are a valuable resource and 

almond production input

 The time bees spend in almonds 

impacts hive health throughout the 

year until they return the next season

Source: Scientific American, September 2013

The Pollination Partnership              
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Honey Bee BMP Resources

Available downstairs at ABC Booth (#625) or online at Almonds.com/BeeBMPs

“Honey Bee Best 

Management Practices for 

California Almonds”

Comprehensive Guide

General/Decision Maker

Quick Guide

Applicator/Driver

Quick Guide

http://www.almonds.com/BeeBMPs
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Key BMP:  Communication should occur between all pollination 

stakeholders about pest control decisions 

 Agreements/contracts should include 

a pesticide plan that outlines which 

pest control materials may be used.

 If treatment is deemed necessary, 

growers/PCAs/applicators should 

contact their beekeepers as well as 

contact county ag commissioners so 

that beekeepers with near by 

managed hives are notified 48 hours 

in advance. 

 As well, beekeepers should register 

their hives with county agricultural 

commissioner offices and request 

notifications for pesticide applications.

 Report suspected pesticide related 

incidences to county ag 

commissioners.  Bee health concerns 

cannot be addressed without data 

from potential incidents.
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Key BMP: Avoid applying insecticides during bloom

 Avoid applying insecticides at bloom until 

more is known, particularly about their 

impact on bee brood (immature bees) and 

avoid tank mixing insecticides with 

fungicides.

– Bee losses have occurred as a result of 

tank mixing insecticides with bloom time 

fungicides. 

– The term ‘insecticide’ includes insect 

growth regulators, also known as IGRs.

– Currently most bee label warnings are 

only based on acute adult toxicity.

 There are alternative IPM insecticide  

timings.

– See http://www.ipm.ucdavis.edu/ > 

Agricultural Pests > Almonds

Newly emerged, 

wingless bees 

pulled from the 

combs by other 

bees, and empty 

cells of brood 

that failed in their 

attempts to 

emerge as 

Impact on 

immature 

bees

http://www.ipm.ucdavis.edu/
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Key BMP: Spray fungicides when bees and pollen are not present

 Any fungicide application deemed 

necessary during bloom should occur 

in the late afternoon or evening, when 

bees and pollen are not present.

– Avoids contaminating pollen 

with spray materials

– But, don’t spray so late that 

fungicides do not have time to 

dry before bees begin foraging

– Spraying while bees are 

foraging  can  degrade floral 

scent chemicals that the bees 

“home in on”

 In general, spray applications should 

not directly hit hives or flying bees. 
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Provide Clean Water for the Bees to Drink

6. Provide clean water for the bees to drink. This will ensure that more 

time is spent pollinating the crop than searching for water. Either cover 

or remove water sources before a pest control application or supply 

clean water after an application is made. Check water levels throughout 

bloom and refresh as necessary.
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Plant 

Supplemental 

Forage
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Overall Objective:
Ensure that almonds continue to be a good and safe place for bees



Brittney Goodrich, 

UC Davis-Agricultural and Resource Economics



2015 Almond Pollination 

Contract Survey Results
Brittney Goodrich and Rachael Goodhue

Agricultural and Resource Economics, UC Davis
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Almond Pollination Contracts

• Pollination decisions made under uncertainty

– Weather during bloom

– Colony strength

– Availability of colonies

• Pollination Costs: 9-17% total operating expenses

• 2016 CSBA average per-colony fee: $189

Almond Grower View

Beekeeper View
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Hive Shipments for Almond Pollination
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Hive Shipments for Almond Pollination
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Colony Strength During Almond Bloom and Winter Mortality Rates
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Colony Strength and Hives/Acre
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Should not be interpreted as a measure of optimal stocking density!



2015 Almond Pollination Contract Survey Results
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Basics of 2015 Almond Pollination Agreements

Form(s) of Agreement 

Used in 2015
Type(s) of Pollination Provider 

Used in 2015
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2015 Contract Provisions: Per-Colony Fees

• Minimum: $120/Colony

• Average: $170/Colony

• Maximum: $215/Colony
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2015 Contract Provisions: Minimum Average Frame Count

• ~78% of respondents’ agreements 

required a minimum average colony 

strength

• 45% required 8 frames
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Relationship Between Minimum Average Colony Strength and Fees

• High Colony Strength 

Requirement: $180

• Standard Requirement: 

$170

• No Colony Strength 

Requirement: $165

Average Per-Colony Fees by 

Minimum Average Frame 

Count Category: 
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2015 Contract Provisions: Colony Strength Inspections

• Most (78%) almond growers 

require minimum colony strength

• 39% verify that the requirement 

has been met

• Inspection cost: 

$1.50-2.00 per inspected hive

Frequency of Paying Third Party for 

Colony Strength Inspection: 
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2015 Contract Provisions: Response to Low Delivered Colony Strength

• 39% have at least one monetary penalty included as possible response in 

agreements

• 62% received high strength colonies in 2015 (no response required)

• 10% implemented a monetary penalty
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2015 Contract Provisions: Per-Frame Bonus

Table 1: Sample Almond Pollination Incentive-Based Contract

Almond Pollination Pricing Schedule

Benchmark Colony 
Strength: 8-frame 

average

Bonus/frame above 
benchmark

(Max Bonus=$20)

Penalty/frame below 
benchmark

$175 $10 $15 

Beekeeper Per-Hive Payments

Beekeeper Average Frame Count Price/Hive

Beekeeper #1 9.5 frames 175+(1.5x10)=$190

Beekeeper #2 7 frames 175-(15x1)=$160

Beekeeper #3 11.5 frames 175+Max Bonus=$195

• 21% offered per-frame bonus 

incentives for high strength 

colonies

• 86% of those offering per-frame 

bonuses paid them to at least half 

their beekeepers
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Survey Analysis: Types of Almond Pollination Agreements

1. Per-Frame Bonus Contract (21% of growers)

• Provide per-frame bonus for high colony 

strength

• Require minimum colony strength

• Pay for colony strength inspection every year

2. Strictly-Enforced Contract (10% of growers)

• Require minimum colony strength

• Pay for colony strength inspection every year

• Highest average fee of all types: $186/colony

4. Standard Written Contract (29% of growers)

• Use written contracts

• Require minimum colony strength

• Unlikely to pay for colony strength inspection

• Average fee: $171/colony

5. Informal Agreement (11% of growers)

• No minimum colony strength requirement

• Never pay for colony strength inspection

• Lowest average fee of all types: $165/colony

3. Standard Oral Agreement (29% of growers)

• Use oral agreements only

• Require minimum colony strength

• Unlikely to pay for colony strength inspection

• Average fee: $169/colony
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Conclusions

• Colony strength and inspection requirements interact to impact pollination fees

• If requiring high colony strength (>8 frames) and inspection, expect to pay the 

beekeeper more per-colony. Why? 

• Inspections costly to beekeeper: May result in killed queen

• High colony strength requires more beekeeping inputs

• “Field run” hives (or low colony strength requirements) priced much lower per colony

• Know what you are paying for!

• Possibility of decreased yields

• Especially with cold/rainy weather

• May require more hives/acre

• Communication with beekeeper is key
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Thank you!

• Want more info? 

– More results in Poster Session (#98 on Map)

– Check out: 

http://giannini.ucop.edu/publications/are-

update/issues/2016/19/4/honey-bee-colony-strength-in-the-

california-almond/

• Contact: 

– Brittney Goodrich

– Phone: (415)-310-0350

– E-mail: goodrich@primal.ucdavis.edu

• Thank you to the survey participants and the Almond 

Board of California for making this survey possible!

http://giannini.ucop.edu/publications/are-update/issues/2016/19/4/honey-bee-colony-strength-in-the-california-almond/
mailto:goodrich@primal.ucdavis.edu


SaAlmond Board of California

“In-the-Orchard” 

Bee Health and Pollination 

Workshops

Jan 16 | Fresno

Jan 17 | Livingston

Jan 18 | Woodland

SAVE THE DATE


