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Pollin at ion
Key Wor ds
Biot ic

Pollen is made by plants for reproduction. Each microscopic grain of
pollen contains half of the genetic information necessary to create a
new plant. Almost all plants produce pollen. From tall coniferous
trees to garden flowers and grasses, pollen is all around us.

Living components of an
ecosystem or environment

Abiot ic
Non-living components of an
ecosystem or environment

St igm a
"Female" part; receives pollen

St yle
Tube that pollen travels
down to ovary

An t h er
Where pollen is produced

Ovar y
Where the fertilized seed or
fruit will develop

Pollination is how plants reproduce. Just as humans create babies to
make the next generation, so too do plants produce seeds to ensure
the survival of their species. Since pollen is specific to the species
producing it, only pollen from the same species? the same type of
plant? will complete the process of pollination to make a seed.
Without pollination, plants would not be able to produce much of
the food we need to survive!

Flow er Par t s

Palyn ology
Petal

Stigma

Style

Anther
Ovary

Palynology is the study of pollen.
Every grain of pollen is unique. By
looking at it under a microscope,
highly trained professionals can
determine which plant it comes
from and where in the world the
plant might be. In the right state,
pollen can even survive for
thousands of years! From what
ancient humans ate, or the origins
of counterfeit honey, to the
perpetrators of a crime, studying
pollen tells us lots of information.

Biot ic Pollin at ion

Abiot ic Pollin at ion

Biot ic pollination occurs when a living organism
delivers pollen from one flower ?s an t h er to
another flower ?s st igm a. This process can occur
by accident such as when a hummingbird
searches for food, or on purpose, such as when a
human creates a new version of a plant. Because
biotic pollination depends on animals, plants
have evolved different mechanisms to attract
them. Everything from the shape, colour, scent,
texture, and nectar of a flower is designed to
entice animals. Nectar is an important food
source for many pollinators as it is high in sugars
and provides a quick boost of energy. The
pollen that flowers produce is an important
source of protein for many pollinators.

Abiot ic pollination occurs without the help of
anything living, and depends on naturally
occurring processes such as the movement of
water or wind. Pollen released from the male
anther floats through the air or water until it
lands on a female stigma.

Sometimes the shape or scent of a flower is so
specific that it attracts one type of pollinator. In
tropical areas, a species of orchid smells exactly
like a female bee and actually tricks male bees
into "mating" with it!

This process occurs without the help of any living
thing, so plants to not need to spend energy on
attracting animals to help. As a result, the
flowers or cones of the plants normally have a
dull colour, are not scented, and do not produce
nectar. Because abiotic-reproducing plants don't
need to lure in pollinators, they focus all their
energy on producing pollen. Wind or water
pollination can be unreliable? there is no
guarantee that the pollen will reach another
plant? so these plants increase their chances of
successfully reproducing by producing lots and
lots and lots of pollen!

Pollin at or s
Pollinators are any living thing that moves pollen from the
anthers of one flower to the stigma of another flower. Normally,
when we talk about pollinators we think of bees, hummingbirds,
and butterflies. However, around the world, beetles, moths,
and, even bats are important pollinators.

When an animal or insect pollinates a flower, they
are not planning on helping the plant reproduce,
they are looking for a food reward. Plants produce
nectar to lure pollinators to them. The nectar is
often hidden, or difficult to get to, ensuring that the
pollinators collect plenty of pollen on their bodies in
their search for nectar.
Top: Hummingbird;
Bottom: Bat

Bu t t er f lies, Beet les, Flies, Oh M y!
Here in BC we are in the migratory path of many butterflies and humming birds.
Species such as Western Tiger Swallowtail (Papilio rutulus), and Ruby throated
hummingbird (Archilochus colubris), appear in the summer and help pollinate
many plants that bees are not as attracted to. Moths? butterflies? hairy
cousins? tend to be nocturnal, so they pollinate flowers that bloom at night (such
as Jasmine). Flies, although not as beautiful as some other pollinators, are
integral pollinators in some northern ecosystems. There are over 8000 species of
flies in Canada, and some, like the Hover Fly, need nectar and pollen to
reproduce. Perhaps the least appreciated pollinator is the beetle. Evolutionarily,
beetles were one of the first insects to use flowers as a food source. Unlike many
other pollinators, beetles are somewhat destructive, often munching their way
through flowers to reach the delicious nectar reserves! 1
Even if we combine the pollination efforts of all these insects, native bees and
honeybees are still the most effective pollinators in our region.2 Growing bees
need pollen to develop properly, so adult bees intentionally gather pollen to feed
their young. This need means that bees are responsible for transferring more
pollen than most other pollinators. Because of this important role, this resource
package focuses more on the actions of bees than on our other pollinators.

Hon ey Bees

Blu eber r y Agr icu lt u r e
In BC there are over 20,000 acres of
blueberry fields. Each acre needs 3
Honeybee hives for successful
pollination. Each hive has anywhere
between
20,000
and
80,000
individual workers. If we do the
math, every spring, 3 billion bees
help our farmers pollinate their
crops! It is the same number as if
everyone from China, India, and the
USA piled into BC for the few short
weeks necessary to pollinate acres
and acres of blueberry field. Bees
are so important, because they are
not easily replaced by humans
(especially if you want blueberries!)3

Honeybees as we know them, are thought to have originated
in sub-tropical Africa several million years ago. Not native to
North America, honeybees were first introduced to British
Columbia over 150 years ago when two beehives arrived in
Victoria in the early spring of 1858. Like other domesticated
farm animals (such as sheep, chickens, and cows) honeybees
are useful to farmers for their use in food production.
Although honeybees do produce honey, their most
wide-spread use is for crop pollination. In BC alone they are
responsible for $250 million dollars a year in agricultural
production! 4

Nat ive Bees
When we talk about Honeybees, people are referring to just 1
species of bee (Apis melifera). When we talk about native bees,
there are literally thousands of species. North America has
roughly 3,500 species, and BC is home to at least 450 of them!
Unlike Honeybees, most native bees do not produce honey.
So why are they important? Because native bees have
co-evolved with plants native to BC and North America, they
are often more effective at pollinating our native plants; this
means larger fruit, and more of it! Plants like tomatoes,
pumpkins, blueberries and peppers rely on special buzz
pollination that native bees are experts at. Buzz pollination
occurs when a bee uses its flight muscles to vibrate pollen out
of a flower.

Nat ive Bees
Bees can be categorized into 2 groups: Social or Solitary.
Social Bees are bees that live together. They form colonies of a
few dozen bees to several thousands. Most social bees make
honey because it is the perfect energy source to feed large
numbers. Because a hive houses honey and a single queen (in
charge of reproduction for the colony), social bees will sting to
protect the hive against invaders. Unlike solitary bees, social bees
produce multiple generations a year: bees are born, bees die, and
the queen replaces these losses with new eggs. This ability to
produce multiple generations helps keep a colony alive.

Bu m ble Bees
Aside from Honeybees, Bumble bees are the only truly social bee
in British Columbia. Unlike Honeybee colonies, which can last for
many years, Bumblebee colonies last one year. Their colonies are
normally made in abandoned underground mouse nests. At the
end of summer, young queens are born. These queens mate and
then find a small hole underground to overwinter until spring
arrives and they can start building a new colony.

M ason Bees
Mason bees are a solitary species, even though they can often be
found living alongside other individuals in a type of bee-complex.
Mason Bees have earned their name from the way they construct
their homes--using mud to line the inside of plant cavities (hollow
plant stems, grasses, etc.). These bees are suited to living in urban
environments where small pre-made holes are readily available.
Recently, Mason Bees have been used as agricultural pollinators.

Leaf cu t t er Bees
Leafcutter bees are easy to spot (and hear!) when they are active
in early to late summer. They can often be found flying through
the air carrying perfectly round leaf sections that they use to line
their ground nests with. Leafcutter bees (along with their close
relations, Mason bees) belong to a group of bees called "hairy
belly bees". This name describes the coarse hairs on the
underside of their abdomen that they use to collect pollen.

Social Bees
1. Queen, Drones, Workers
2. Will sting when hive is
lllllthreatened
3. Multiple generations a
lllllyear

Solit ar y Bees
1. Females start own nest
2. Can sting when life is
sslthreatened
3. 1 generation a year

Solit ar y bees are the most common type of bee in BC. Solitary
bees live alone, not in a colony. Every female is both a queen and
a worker; she forages for food, builds her nest, and lays eggs.
Although many solitary bees (females only!) have stingers, they
sting only as a last defense--when their life is directly threatened.
Unlike social bees, solitary bees are active for only 4-6 weeks a
year. After this period, they die, and their offspring spends the
rest of the year developing. This slow development time means
that social bees produce one generation a year, and that they are
more vulnerable to pests and disease.

Sw eat Bees
Sweat bees are a solitary to semi-social species that
seek out hard banks and salty soil to build their
nests in. They are named for their attraction to salt,
including the salt found in human sweat! They are
active throughout most of the summer and differ
wildly in appearance. The most stunning varieties of
Sweat bee have metallic green colouring, and can
sometimes be mistaken for flies from afar. Sweat
bees can often be seen in urban environments.

M in in g Bees
Mining bees are a solitary species that emerges in
early spring when the females of the species start
creating a nest and foraging for the nectar they need
to feed their young. Their name comes from the fact
that they mine, or dig holes in the ground to create
their nests. In Metro Vancouver some Mining Bees
are specialists, relying on just one species of flower
to provide them with the pollen and nectar they
need to survive.

Cu ckoo Bees
Cuckoo bees are a fascinating collection of native
bees. They are solitary bees that are easily
recognizable by their lack of body hair and yellow
colouring that makes them look much more
wasp-like than other native bees. Cuckoo bees act
similar to Cuckoo birds in that the females lay their
eggs in the nests of other bees leaving their young to
parasitize, or feed on the resources of the host bee.
Cuckoo bees can be found within many bee families.

Pollin at or Vision
Key Wor ds
Ph ot or ecept or
Cells in the eye that detect
light

Elect r om agn et ic
Spect r u m
Types of energy created by
electromagnetic radiation
arranged by wavelength

Visible Spect r u m
Energy visible to the human
eye; part of the
Electromagnetic spectrum

Nect ar Gu ides
Ultraviolet (UV) markings
guiding pollinators to nectar
rewards

The Visible Spectrum is
just a small sliver of all the
light surrounding us!

The rainbow: a bright arc of
colour in a blue sky. Many of us
are familiar with its colours: Red,
Orange, Yellow, Green, Blue,
Indigo and Violet. But did you
know that these colours come
from just 3 ph ot or ecept or s ? One
for Red, one for Green, and one
for Blue. These receptors work
together to make every colour
imaginable!

Ult r aviolet Vision
Claude Monet, the famous painter,
received eye surgery at the age of
82. The surgery removed the lens
of one eye, and suddenly he was
able to see UV. Unfortunately, the
artist did not like this development,
exclaiming "It's disgusting, I see
everything in blue!" 5

If we take a chunk out of the rainbow and spread it
out, we get the Visible Spect r u m . This spectrum
shows only "pure colours" or colours that contain
only one type of light. Colours like Magenta are not
present on the spectrum because they are made of
multiple colours of light (Red and Blue).
Humans use special detectors to see or hear other
wavelengths on the Elect r om agn et ic Spect r u m . We
have special glasses that let
us see infrared light, cameras
that let us see X-rays, and
machines that let us hear
Radio and see Radar. Some
pollinators, however, don?t
need special machines or
glasses; they already see light
that we cannot!

Bee Pu r ple

Basic Vision

Light does not work like paint.
Mixing Green and Red paint makes
Brown. But mixing Green and Red
light makes Yellow ! Although bees
cannot see red, they see a different
range of colours than us because
they have an UV photoreceptor. Bee
purple happens when UV light layers
over top of yellow flowers, creating a
completely unique colour that is
invisible to the human eye!

Basic pollinator vision is the
simplest range of vision and
developed earliest in pollinator
evolution. It is similar to human
vision but shifted slightly to the
left on the electromagnetic
spectrum. Instead of seeing
Red, Green, and Blue, like
humans, these insects see
Green, Blue, and Ultraviolet. 6
Pollinators that are limited to
this colour spectrum are bees, beetles, and even flies. To
them the colour red is indistinguishable from green and
blue, and flowers that look completely ordinary to us have
distinct ultraviolet patterns on them called n ect ar gu ides
Left:
Normal light,
no markings
Right:
Under UV
light, guides
are present

Advan ced Vision
Advanced pollinator vision is similar to human vision as these pollinators
see Red, Green, and Blue. However, pollinators with this vision can also
see Ultraviolet. Many birds, including hummingbirds, some moths and
butterflies have an extra photoreceptor that allows them to see
Ultraviolet on top of Red, Green, and Blue.7
Butterflies actually see more colours than any other pollinator, and way
more than most other animals. Humans have 3 photoreceptors in their
eyes, one for Red, one for Green and one for Blue. With these 3
photoreceptors we can see millions of colours. Some species of butterfly
have up to 15 photoreceptors! They have multiple photoreceptors for Red,
Green, Blue, and Ultraviolet, allowing them to see minute differences in
colour that humans cannot see. 8

Plan t in g
For Pollin at or s

We can use our understanding of pollinator vision to
attract beneficial pollinators to our gardens. However,
vision is not the only characteristic of flowers that we
need to consider. Pollinators are also attracted by the
shape, scent, and blooming time of each flower.
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Wor d Focu s:
Lorem ipsum
Synamet,
ch r on icit y

Flow er in g
M ar ch Apr il

Fr u it in g
M ay Ju n e

Ju ly

Veget at ive
Au gu st Sept em ber

Oct ober

Bu m ble Bees
M in in g Bees
M ason Bees

Sw eat Bees
Leaf cu t t er Bees

Most plants flower once a year before fruiting, and returning to a
vegetative state. For a few short weeks, they open their showy
flowers and bees flock to them for pollen and nectar. All too soon,
the flowers die, and the bees move on to the next round of blossoms.
The best pollinator gardens will contain plants with varied blooming
times, so bees can enjoy forage throughout their active season.
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The biggest problem facing pollinators today is habitat loss. The development of
infrastructure, farm land or housing impacts pollinators in several ways. Firstly,
by physically removing plants, pollinators have fewer sources of food and
potentially less nutritious varieties available to them. Secondly, habitat replaced
with food crops, or garden plants is often sprayed with pesticides that can cause
developmental delays in pollinators. Lastly, the removal of plant debris can make
it more difficult for ground and cavity nesting species to find a home.

Top 10 Nat ive Plan t s

- Ar ct ic Lu pin e
- Fir ew eed
- Noot k a Rose
- Red-Flow er in g
sCu r r en t
- Red-Osier Dogw ood
- Salal
- Salm on ber r y
- Sn ow ber r y
- Tall Or egon Gr ape
- Yar r ow

Top 10 Gar den Plan t s

-

Ast er s
Bell f low er
Calif or n ia Lilac
Cr an esbill
Heat h er
Laven der
Lily of t h e Valley bu sh
Rh ododen dr on
Pot m ar igold
Sh r u bby Ver on ica
s(Hebe)

Plant Bee Fr iendly

Pr ovide Hom es f or Bees

Sh ar e Wit h Fr ien ds

Avoiding pesticides and
varying the colour and
blooming time of plants in
your garden are some of
the best ways you can
help pollinators. If you
don't have a garden, try
making window boxes or
patio planters

Leave your garden messy;
piles of sticks and logs
provide great homes for
ground and cavity nesters!

Raise awareness of these
simple garden fixes by
putting
bee
friendly
gardening signs in with
your plants. Or, get
together with friends,
neighbours and even
businesses to make a
pollinator corridor!

Go one step further and
install re-useable mason bee
boxes, or a small water dish
for thirsty bees.

Resou r ces For Teach er s
Book s
Mark Winston has studied honey bees for
decades. His book "BeeTime" won the 2015
Governer General's literary award for
non-fiction and is very accessible reading.
For those wishing to get into the nitty-gritty
details about the lives of honey bees, his
book "The Biology of Honey Bees" gives a
thorough overview. Tautz's "The Buzz about
Bees" appeals to a general audience while
delivering on scientific information.

Websit es
The Pollination lab at SFU headed by Elizabeth
Elle is a great resource for native pollinator
information. The "Wild and Managed Pollinator"
report and "Pollinators of BC" guide have great
information for planting in the lower mainland.
Border Free Bees' Common Pollinators of BC PDF
is a great general introduction to native bees.

Act ivit ies
In t h e Pan t r y

Flow er Dissect ion

An estimated 1 out of every
3 bites of food we eat
results from bee pollination.

Some bees are specialists
and pollinate only one
species of flower. Think like
a bee to see how you might
pollinate each type of
flower, or think like a flower
to see how you might trick
a pollinator!

A fun activity to display this
fact is to build a shopping
basket of items from the
pantry. Try to have a variety
of items (not all produce or
canned goods), then go
through them together to
see what you wouldn't have
without bees!

Cut open a variety of
flowers. Use a magnifying
lens to see close-up details.
Draw and label the result.

An d M or e!
Buzzy Buzzy Bee
- part of the Food, land,
and People curriculum
- Grades 2-7
Pollination Games
- Garden at School blog
- Elementary ages
Bee and Pollinator Activities
- Edmonton & Area Land
Trust
- Grades K-4
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The photos used in this document were sourced from a combination of websites under Creative
Commons (CCO) licensing, including the following: Unsplash, Pixabay, Wikimedia Commons.
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