Brought to You By...
POLLINATORS

What is “Pollination” & What is a “Pollinator?”

e The act of “pollination” occurs when pollen grains are moved between two flowers of
the same species by wind or animals. Successful pollination results in the production
of healthy fruit and fertile seeds, allowing plants to reproduce. Without pollinator
visits to tomatoes and other fruit and vegetable plants in our gardens, we would have
no produce! For more information: http:/ /hiltonpond.org/ThisWeek031008.html

e Almost 90% of all flowering plants rely on animal pollinators for fertilization, and
about 200,000 species of animals act as pollinators. Of those, 1,000 are
hummingbirds, bats, and small mammals such as mice. The rest are insects like
beetles, bees, ants, wasps, butterflies and moths. See
http: / /www.wildaboutgardening.org/en/attracting/sectionl/

Why Are Pollinators Important to Us?

o Worldwide, approximately 1,000 plants grown for food, beverages, fibers, spices, and
medicines need to be pollinated by animals in order to produce the goods on which
we depend.

e Foods and beverages produced with the help of pollinators include: apples, bananas,
blueberries, chocolate, coffee, melons, peaches, potatoes, pumpkins, vanilla, almonds,
and tequila. (Imagine a world without some of these things!)

e In the United States, pollination by honeybees and other insects produces $40 billion
worth of products annually!

Did You Know?

Bees -- can fly at about 7 miles per hour, and have to beat their
wings 190 times per second to do it! Bees are constantly on the
lookout for brightly-colored flowers with sweet scents. Bees tend to
prefer flowers that they can walk on to sip nectar. Learn more at:
http://maarec.cas.psu.edu/infoonline.htm.

Butterflies and Moths — Monarch butterflies in eastern North America
have one of the longest migrations of any species! Their flights can last
for thousands of miles, from Canada to central Mexico. Butterflies and
moths need a place to land on the flowers that they visit, so they prefer
broad, flat-faced flowers. Since they have long, straw-like mouth-parts,
they can suck nectar from deep within the flower. Learn about butterflies
at: http://www.monarchwatch.org/htm
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Beetles — Did you know that ladybugs are natural enemies of many
insects that we consider pests? A single ladybug can eat as many as
5,000 aphids in its lifetime! Many beetle species eat pollen, so the plants
they visit must produce ample amounts of pollen to make sure that there
is enough left to pollinate the flower after the beetles are finished eating!
Beetles are attracted to spicy or fruity odors, and most of them need a
wide opening in the flower, because they are clumsy fliers.

Hummingbirds — have long beaks and brush-like tongues, and they are
good pollinators of many plants in the Western hemisphere. They
generally look out for long, tube-shaped, flowers colored red or orange.
Learn more at: http:/ /www.hummingbirdsociety.org/indexnew.asp
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Bats - like moths, nectar-eating bats are attracted to pale or
white flowers that blossom after dark. Bats search for flowers
with a large amount of nectar and that emit strong, musky or
fruity odors. These flowers include the agave and many other
tall, cactus species. Learn more about bats at:

http:/ /www.batcon.org/home/default.asp

Pollinator-Friendly Activities
Here are some simple steps you can take in your yard to create habitat and help
pollinators survive and thrive!

e Plant a pollinator garden. Pollinator gardening is fun. Check out:
http:/ /www.kidsgardening.com /growingideas/projects /jan03/pgl.html. This
website offers gardening instructions along with educational and curriculum
resources.

¢ Reduce chemical misuse. Practice Integrated Pest Management (IPM) to reduce
damage to your plants and to protect pollinators by using less chemicals. You could
intersperse food plants, like tomatoes, with inedible plants like marigolds. Marigolds
are known to attract pest insects away from food plants. Learn more about IPM and
gardening at: http://paipm.cas.psu.edu/homegarden/garden.html

¢ Reduce your area of lawn grass. Grass lawns offer little food or shelter for most
wildlife, including pollinators. You can replace grass with a wild meadow or prairie
plants. For a neater look, make a perennial border with native plants. Plants native
to your area are adapted to your soil type, climate, precipitation, and local pollinators!
You can get a list of plants native to your area at:
http:/ /www.nwf.org/backyardwildlifehabitat/nativeplants.cfm

e Provide water. All wildlife, including pollinators, need water. Some butterfly species
sip water from muddy puddles to quench their thirst and get important minerals.
You can provide water in a birdbath or even a shallow dish placed on the ground.

For information about pollinators and to learn about other fun activities, please
contact:
North American Pollinator Protection Campaign
info@nappc.org or www.nappc.org
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A

Adapt — To grow and change in response to environmental conditions.

Adaptation — Special body features or behaviors adapted to the environment.

B

Biodiversity — The diverse variety of life forms: different plants, animals and micro-organisms,
and the eco-systems they form. Genetic diversity, species diversity and ecosystem diversity.

C

Carnivore - (Secondary Consumer) Animals that don’t eat plants, but feed on animals that do
eat plants.

D

Decomposer — Animal that breaks down dead or decomposing plant materials, thus recycling
important nutrients and returning them to the environment.

E

Ecosystem — A dynamic system of plant, animal and micro-organism communities and non-
living components interacting as an ecological unit.

Endangered — Animal or plant species in danger of extinction throughout al or a significant
portion of their range due loss of habitat, over exploitation, competition or disease.

Environment — Complex web of inter-relationships between living organisms and non-living
components, which sustain all life on earth.

F

Fauna - All of the animals found in an area.
Flora— All of the plants found in an area.

Food Web — A group of interlinked food chains. Involves herbivores, omnivores, carnivores,
scavengers and decomposers, so that no available source of energy is alowed to go to waste.

H



Habitat — Place where an animal or plant lives which provides food, water, shelter.

Herbivore— (Primary Consumer) Animals that eat primarily plants.

M

M etamor phosis— The process of change from young to adult.

Migration — The seasonal, usually 2-way movement from habitat to another to avoid
unfavorable climatic conditions.

N

Native — Indigenous to and dwelling within a specific areafor an entire lifespan.

Nectar — A sugary fluid produced by flowers to attract animal pollinators.

P

Petal — Colorful flower parts that surround the floral reproductive structures.
Pistil — The collective female floral reproductive parts including the stigma, style and ovary.
Pollen — Pollen bears sperm for plant reproduction.

Pollen Tube — Tube formed after germination of the pollen grain. It carries the male
reproductive information to the ovule.

Pollinated — A flower in which the female parts of aflower have received pollen from the male
parts of the same flower, or another flower.

Poallination — The spreading of pollen from the male parts to the female parts of aflower of the
same species, resulting in the production of seeds and fruits.

Pollinator — Animal that carries pollen from the male parts of flowersto the female parts,
fertilizing plant “eggs” with plant “sperm.”

Primary Producer — All food chains begin with green plants (“primary producers”) with a

process called photosynthesis. Energy from the sun lands on plants and is collected by
chlorophyll, with which plants make sugar and oxygen, food for other animals.

S

Seed - Part of the plant that is capable of growing (germinating) and producing a new plant.



Stamen — Name for the male floral reproductive parts, including the anthers and filaments.

T

Threatened — Specieslikely to become endangered within the foreseeable future, without
special protection and management efforts.
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a3\ Florida Blueberry

Blueberries Require Pollination

Integrated Crop Pollination:

Blueberries need to be cross-pollinated with another cultivar of the same species (rabbiteye

or southern highbush blueberry) in order to produce fruit. Cross-pollination allows for
better fruit set, berry size, and earlier ripening. Most growers bring in managed European
honey bee hives or commercial bumble bees for pollination. Several types of wild bees are
also effective and abundant pollinators of Florida blueberries. All of these different kinds of
bees visit blueberry flowers to collect pollen and nectar to feed their young.

combining strategies to improve pollination

Having many different species of pollinators can help ensure
reliable pollination. Different species of bees tend to visit
flowers at different times of the day and are active at different
times throughout the bloom season; having a diverse set of bees
active in your fields can ensure consistent pollination from the
beginning to the end of crop bloom. Honey bee abundance
and wild bee diversity are both important contributors to
southeastern US blueberry pollination.

Cool, rainy, and windy spring weather can lead to poor
pollination. When multiple pollinator species are active,
more flowers are likely to be visited on poor weather days.
Large-bodied bees, including all three types of wild bees
that visit Florida blueberry flowers, stay more active under
cool and cloudy conditions than do honey bees and can help
pollinate the crop in variable spring weather.

Pollination is essential for blueberry production. On the left,

a blueberry cluster that was enclosed in a mesh bag during
bloom to exclude pollinators. On the right, a blueberry cluster
that received pollination. Photo: Julianna Wilson.

Both wild and managed bees benefit from access to flowering plants
that provide them with abundant and diverse sources of pollen and
nectar. Maintaining natural habitat around your farm can help
ensure flowering and nesting resources are available to bees on your
farm. This is particularly important for longer-lived wild bees, such as
bumble bees, which are active from early spring crop bloom through
the summer. If natural habitat is limited around your farm, consider
planting flowering shrubs, trees, and wildflowers that provide season-
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Meet the Pollinators

(Apis mellifera) are commonly managed or rented for blueberry pollination. Honey bees are

Honey Bees

are social insects; on any given day, a 6-8 frame colony will have roughly 14,000 - 19,000 pollinating bees. Hives are

easy to manage and transport, and provide many active pollinators per hive. Honey bees

typically placed at a rate of two hives/acre when the crop reaches 5-10% bloom, and are usually removed from fields
at petal fall.

W. I d B live on and near blueberry farms throughout the year. There are three main groups of wild bees that are common visitors
1 ees to blueberry. Research on the relative contributions of these different groups to Florida blueberry pollination is ongoing.

Bumble Bees (Bombus spp.) are highly efficient blueberry pollinators. There are four species of wild bumble bees that
are common visitors to Florida blueberries, and one species that is commercially managed. Like honey bees, bumble bees are
social insects. A colony of bumble bees can have around 25-400 bees; however, during blueberry bloom, most wild colonies only

have a single queen bee at work visiting flowers. Because of their large body size, bumble bees can fly in cooler conditions than

17-2lmm can honey bees. Researchers are exploring the effectiveness of commercial bumble bees as an alternative managed pollinator.

Southeastern Blueberry Bees (Habropoda laboriosa) are solitary, ground-nesting bees that are
effective and abundant pollinators of both highbush and rabbiteye blueberries. They look like small, fast-moving
bumble bees with very hairy legs. The southeastern blueberry bee is not found on all Florida blueberry farms, but

where it is present, it is typically both abundant and consistently active on blueberry flowers.

Ca rpenter Bees (Xylocopa spp.) resemble large bumble bees, but with shiny rather than hairy abdomens.
Carpenter bees excavate nesting tunnels in wood. Like bumble bees, their large size allows them to visit flowers
on cool, cloudy days. Carpenter bees often cut a slit in the side of blueberry flowers in order to access the nectar,
allowing honey bees to do the same in later visits. Nectar robbing bees still transfer some pollen between flowers,
meaning that this practice can contribute to rather than take away from total pollination; however, when nectar

robbing by honey bees begins to approach half of all honey bee visits, blueberry seed and fruit set are reduced.

19-23mm

Three Practices to Support Bees

Protect natural habitat around your farm and add additional flowering plants
Natural areas provide flowering resources and nesting sites that support wild bees. Flowering plants provide
pollen and nectar for bees and their offspring. More diverse nutrition helps bees stay active and healthy.

Minimize pesticide risks to pollinators
Use integrated pest management (IPM) to make targeted pest management decisions. Avoid spraying
during bloom. If sprays are needed, spray after dusk when bees are not active in the field, and avoid tank
mixes. Whenever possible, select pesticides that are less toxic to bees. Always follow label directions.

Communicate with your beekeeper

Set up a contract to define the expectations of both parties and notify your beekeeper if you'll be
spraying near hives.

Additional Resources

Integrated Crop Pollination Blueberry Growth and Development Bumble Bees of Florida Installing Pollinator Habitat
http://projecticp.org https://edis.ifas.ufl.edu/hs220 https://edis.ifas.ufl.edu/in207 http://bit.do/florida-habitat
Integrated Pest Management Minimizing Bee Exposure Florida Beekeeping Sample Pollination
for Florida Blueberries to Pesticides Management Calendar Contract
http://edis.ifas.ufl.edu/hs380 https://edis.ifas.ufl.edu/in1027 https://edis.ifas.ufl.edu/in848 https://edis.ifas.ufl.edu/aa169

This project is supported by USDA-NIFA Specialty Crop Research Initiative Grant (#2012-51181-20105).




“Pollinator Syndromes” describe flower characteristics, or traits, that may appeal to a particular type of pollinator. Such

Pollinator Syndromes

characteristics can be used to predict the type of pollinator that will aid the flower in successful reproduction. A combination
of color, odor, quantity of nectar, location and type of pollen, and flower structure can each affect a potential pollinator’s
ability to locate a flower and its food resources.

Type of Pollinator

| Trait Bat Bee Beetle Bird Butterfly Fly Moth Wind
White, green or | Bright white, yellow . Scarlet, orange, red Bright red and Pale,or dark Pale red, purple Pale green,
Color ’ ’ "I White or green ’ Lo ’ . R brown, or
purple blue, or UV or white purple brown, purple pink or white
colorless
Ne_ctar None Present None None Present None None None
guides
Odor Stropg and m.USty; Fresh, mild, None to strongly None Faint but fresh Putrid St_rong swe_et; None
emitted at night pleasant : emitted at night
fruity or foul
Abundant; Sometimes Ample; deeply Ample; deeply Ample; deeply
Nectar somewhat hidden Usually present present hidden hidden Usually absent hidden None
Pollen Ample Ll.mlted; often Ample Limited Limited Limited Limited Abundant;
sticky, scented small, smooth
Flower Bowl shaped; Shallow; with Large and bowl- || Large, funnel -like; || Narrow tube with | Shallow; funnel- | Regular; tubular Regular and
Shape closed during day landing platform; shaped strong perch spur; wide landing | like or complex without a lip small
tubular support pad with trap

Photo credits © Merlin Tuttle, Tom Eisner, Edward Ross, Arla Altman, Chris Carvalho, Paul Growald
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Flower Parts
Coloring Page
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What is Pollination?

¥If no pollination occurs, then
plants will not be able to grow
seeds, and no other plants
will be made

¥Flower pollen is produced
and released from an anther.

¥Pollen iIs moved to another
flower by the wind or
animals.

¥Pollination takes place when
pollen lands on the stigma of
a plant.

¥The pollen travels down to
the ovary and fertilizes
ovules. Seeds will be formed.

¥Mostly, plants rely on insects,
such as bees, to take the
pollen from the anthers of
one flower to the stigma of
another flower.
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