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Bees and Crop Pollination:
The Basics
Denise Ellsworth
OSU Entomology/Extension

Increase in demand
for crops that need
pollinators

Honey Bee
Apis mellifera
• Best crop pollinators overall
• Sheer numbers of workers

Bees: The Most
Important
Pollinators

• Portable
• Foraging range
• Flowerfidelity
• Generalist feeders

Challenges facing
honey bee
pollination
• Roughly 40% of U.S. colonies lost
each year
• Issues with pests, pathogens,
limited forage, pesticides…
• Doubling of cropland requiring
bee pollination
• Declines in feral colonies
• Availability of hives for
pollination services

Integrated Crop
Pollination (ICP)
• Provide reliable and economical pollination
of crops.
• Managed honey bees, alternative managed
bees and wild bees
• Habitat enhancement
• Farm/horticultural management practices
• Pesticide stewardship
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Foraging limitations
• Need warm temperatures to fly
• High light levels
• Don’t forage in early morning or late
in the day
• Need dry weather
• Don’t perform well on windy days

Native Bees:
Pollinator Insurance
• Native bees are efficientpollinators.
efficient pollinators.
Active earlier and later in the
the day
• Active
Collect both
both pollen
pollenand
and nectar
• Collect
• Buzz pollination
pollination
• Keep honey bees moving
• No rental fees
honey bees if
• Native bees can supplement honey
they are hard to acquire.

Seasonality and Bees

Bee Life Cycles
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Central place foragers

Ecosystem
resilience
Meet the Alternative
and Wild Bees

Life Cycle of a Bumble Bee Colony
Fall: Mated queens
seek overwintering
sites

Winter: Hibernating queen

Spring: Nest
establishment
and egglaying
Fall:New
queens
leavethe
nest and
mate

Bumble bees: Bombus
Fall: Old queendies

Summer: Colony peak
Illustration: David Wysotski
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Commercial
Bumble Bee
Colonies

Photo: James Hung, iNat

Buzz Pollination
Blueberries, cranberries and greenhouse
tomatoes (and many native flowers)

Mason bees -- Osmia

Life Cycle of a Solitary Bee

Photos: Dennis Briggs
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Some of
Ohio’s 400+
Wild Bees

Select Ohio crops and
their pollination needs

Self fruitful:

No pollinators
needed: tomato,
eggplant, grapes….

Peaches, nectarines, tart
cherries, most apricots, and
some European plums are
self-fruitful: a solid block of
one cultivar will suffice.

5

3/15/19

Apples, pears, and sweet
cherries require mixed
plantings of different
cultivars for adequate crosspollination.

Place honey bees
and bumble bees
at 10% crop
bloom

Apples
Optimum placement of
single hives within afield
is one every 500ft.

Apples must cross pollinate

Using hive inserts with commercially obtained
pollen can increase pollen availability.
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Cornell apple
research
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Strawberries
self-fertile, but need insect pollinators

Strawberry pollination

Blueberries

Honey bees work field center, wild bees work edges. Even flies play a role!

Must be pollinated by insects
1-4 hives per acre

Good pollination = more marketable fruit with stable shelf life.
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• Flowers receptive to pollen
immediately after opening.
• Each flower must be visited
once by a bumble bee or wild
bee, or three times by a honey
bee.
• 10 million flowers per acre!

Blueberry flower clusters bagged to
exclude pollinators

Do your blueberry cultivar need a pollinizer?

• Bumble bee queens are
active in spring at
flowering, but workers
haven’t emerged.
• Some growers purchase
bumble bee colonies to
supplement pollination
($200).

Andrena
mining bees

• Place in center of the
field, just after crop
begins to bloom.
• Locate away from honey
bee colonies (1 mile
when forage is low).
• Provide shade
• Dispose ofbees
humanely.

Blueberries
Common wild bee pollinators
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Raspberries
• Moderately self fertile
• Increase in fruit weight with cross pollination
• Bumble bees best pollinators: visit younger flowers,
carry more pollen on their bodies and deliver more
pollen, tolerant of cool temperatures

Nectar robbing

Pumpkins

10

3/15/19

Cornell: are honey bees needed in pumpkins?
Compare bee density to landscape diversity
•
•
•
•

Cucumbers

Count the total number of honey bees and bumble bees in

• Honey bees primary pollinators

60 flowers (male and female).
Sample three different locations of 60 flowers.
A high bumble bee density would be greater than 3 bumble
bees per 60 flowers.
High honey bee density is anything greater than 10 honey
bees per 60 flowers.

• Flowers not very attractive to wild
bees
• Contain pollen and nectar, but honey
bees don’t like the pollen
• Flowers need 8 – 10 visits per day
• Seedless cucumbers do not need
pollination

How Many Honey Bee Hives?

Growing in Tunnels and
Greenhouses

Enhancing farm
habitat

11

3/15/19

Natural habitat within ½ mile of the farm

Rittman Orchard, Doylestown OH

Foraging habitat on the farm:
blooming spring, summer and fall

eatures on the farm:

Photo: SarahGreenleaf

Nesting habitat on the farm:
ground-nesting and cavity-nesting

Photo: Denise Ellsworth

Protect habitat for
nesting and resting.

12

3/15/19

Protect habitat
Protect resting and
hibernation areas.

Many weeds will provide food for
pollinators and beneficial insects.

Creating
corridors

Creating On Farm Habitat

Farm
management
practices:
Integrated Pest
Management
Protection
from pesticides

Photo C redit: X erces Society for Invertebrate Conservation
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Diagnosing Pest
Problems
Using IPM
Approach

Integrated Pest
Management

Encourage Beneficial Insects

Avoid drift onto
plants or crop in
bloom

Mow ground
cover before
spraying
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Resources
to learn
more

Sample
Pollination
Agreement,
IFAS
Exte nsion

Denise Ellsworth
Program Director,
honey bee and native pollinator education
OSU Extension/OSU Entomology
beelab.osu.edu
ellsworth.2@osu.edu
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