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Background

• Over 130 crops (including blueberry) rely on
commercial honey bees for pollination
• Reports of poor pollination and fruit set,
which limits yield, particularly in western WA
• DeVetter et al. (2016) found honey bee
visitation rates in western Washington
blueberry were below recommended
guidelines; 4-6 bees per bush\minute (Isaacs
et al., 2015)
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Honey bees
The honey bee (Apis mellifera) is a common
agricultural pollinator, but is not native to North
America.
• The Italian (ligustica) honey bee is the most
common commercially used sub-species
• Italian honey bees begin foraging early and
build strong hives even in early spring, making
them ideal for California almond pollination
• Weakness of ligustica includes poor foraging at
temperatures below 55°F, in moderate wind
(~12mph) and with precipitation (Woyke et al.,
2003)
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Bumble bees
Many species of bumble bee (Bombus spp.) are
native to North America.
• Bumble bees tend to be forage at lower
temperatures and in windier and rainier conditions
than their Mediterranean counter parts (A. mellifera
ligustica)
• Bumble bees “buzz pollinate” or sonicate, vibrating
their wing muscles to cause pollen shedding
(Harder and Barclay, 1994)
• Bumble bees also have a longer average tongue
length than honey bees, enabling access to tubular
flowers that may be difficult for honey bees to
forage on (Harder, 1983)
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Pacific Northwest Bumble Bees
There are approximately 46 species of bumble bees in north America
• The most common commercially reared species is B. occidentallis
• B. occidentalis is an east coast bee potentially harmful to western
bee populations
• Some bumble bees native to the Pacific Northwest are B.
vosnesenskii, B. vandykei, B. caliganosis, and B. californicus
• B. vosnesenskii is available in our region, is a strong native
pollinator, and so was utilized in our supplemental bee experiment
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Flower Features

• For highbush blueberry, the
pollination window can be
approximately 7-12 days with
viable pollen
• Stigma may be receptive for
as few as 5 days under less
favorable conditions
(Schloemann, 2014)

Morphology and Adapted Pollination
Honey bees
•

Plants adapted to honey bee
pollination generally have a “landing
pad”, blueberry flowers lack a landing
area

•

Honey bees do not “buzz” pollinate

Bumble bees
•

Bumble bees grip the flower and hang
without difficulty

•

Bumble bees have a longer average
tongue length to reach nectar reserves

•

Bumble bees buzz pollinate

Main Pollination Issues
Pollination may be limited by several
factors:
• Weather
• Floral morphology (Courcelles et al., 2013)
• Lack of blueberry/honey bee co-evolution
• Poor hive health – genetics, nutrition,
pathogens, stress, etc.
Recommended honey bee stocking density is
3-4 hives/acre (Drummond, 2012).
Photo credit: callonshoneyfarm.wordpress.com

Objectives
• Compare current honey bee stocking densities (~4 hives/acre) to high
stocking densities (~8 hives/acre) and measure subsequent effects on
pollinator visitation, fruit set, estimated yield, and attributes of berry
quality in Western Washington blueberry
• Measure the potential benefits of pollination supplementation with
bumble bees in commercial blueberry production

Methods
12 commercial sites in Skagit and Whatcom counties in 2016
Experiment 1
• Pollinator supplementation study applied in ‘Draper’ fields
– 3 fields, each with 3 hives/A honey bees + 3 hives/A of
yellow-faced bumble bee (B. vosnesenskii)
– 3 fields, each with 4 hives/A of honey bees (control)
Experiment 2
• High hive density study applied in ‘Duke’ fields
– 3 fields, each with 8 hives/A
– 3 fields, each with 4 hives/A (control)

Methods: Experiments 1 & 2
• Measured pollinator activity, as described
by Courcelles et al. (2013)
– Measured activity at 15-100% bloom
– 10 AM to 4 PM; > 55 °F
– N = 30 bushes/ site, measured three days
– Only counted “legitimate” visits
• Evaluated colony strength by counting
number of incoming bees per colony within
one minute

Data Collected: Experiments 1 & 2
• Pollinator visitation rates
• Hive strength
• Fruit set
• Estimated yield
• Berry size
• Berry firmness
• Seed number/berry (Strik
et al., unpublished)

Results: Experiment 1
• Timing of bumble bee colony maturity was not ideal for
pollination
• No significant differences in bee visitation, fruit set,
estimated yield, or fruit weight were observed in
experiment 1 sites

Hive Strength and Flower Visitation: Experiment 2
Hive Density
• Uniform brood strength was observed in
sampled hives
• Visitation rates were not significantly
different, but tended to increase with
hive density
• Significantly increased visitation rates in
plots closest to hives (data not shown)
• Visitation rates, even in high density trial
sites, were below recommended
thresholds

Fruit Set and Estimated Yield: Experiment 2
• Fruit set and estimated yield were not significantly increased in
plots with 8 hives/A, but follow a general trend of increased
yield

Fruit Weight, Seed Number and Fruit Firmness
• No difference in fruit firmness was observed regardless of
treatment
• Berry weight and seed number were significantly increased

*
*

* Significantly different from control at 0.05 alpha

Conclusions
• Pollination conditions in 2016 were generally favorable
• B. vosnesenskii is difficult for propagators to rear in
captivity and as a result timing colony maturity with early
pollination may be difficult
• Higher hive densities lead to increased flower visitation,
fruit set, berry size, and estimated yield
Point of Interest- We observed a potentially positive
relationship between proximity of hives, fruit set, and yield.
It is possible that hive distribution, as well as hive density,
impact fruit set.

Outlook
• Cost/benefits will be evaluated at the end of 2017
• Repeat experiments 1 and 2 studying hive density and bumble
bee supplementation and habitat
Future Work: Do applications of attractants and pheromones
increase visitation and yield?
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Thank You!

Questions?

