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Pollination: It Takes Two!

Have you ever watched a butterfly land on a flower?
What do you think it was doing? A butterfly visits a flower
in search of food. It's after nectar — a sweet liquid that’s
found deep inside the flower. As if to say “thank you for
this delicious food," the butterfly does a big favor for the
flower. As it reaches into the flower to sip nectar, the
insect's body picks up some of the powdery pollen from
inside the flower. Then, it carries the pollen to the next
flower it visits. How does this help the flowers? Let’s find

out.

Notes and sketches
The Real Purpose of Flowers

You might think that flowers exist to please us, but their
real purpose is to create more plants. Their strong scents
and brightly colored petals are evolved to attract insects
and other creatures — called pollinators — that help
transfer the pollen from one flower to another. When the
pollen is successfully transferred, it's called pollination
(we'll talk more about this in a minute). Once a flower is
pollinated, it can produce seeds, which grow into new
plants. Some plants rely on wind to move their pollen, but
most flowering plants rely on pollinators to do the job.

Types of Pollinators

Many pollinators are insects, such as butterflies, moths,
bees, wasps, beetles, ants, and flies. They all have three
body parts and six legs. Some have four wings, some two,
and others none (ants, for example). Most insects have two
antennae attached to their heads that they use to smell,

feel, and hear. Some creatures other than insects help

pollinate, such as birds (especially hummingbirds) and
bats.
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Some types of pollinators, such as butterflies, sip only the
nectar, which is rich in sugar and contains small amounts
of vitamins and protein. Other pollinators also consume
some of the pollen, which is rich in fats, proteins,
vitamins, and other nutrients. Honeybees also collect
pollen and bring it back to their hive to feed their larvae.
Fortunately, plants produce abundant pollen — enough
for the pollinators to eat and to pollinate their fellow
flowers.

People Depend on Pollinators, Too!

The blueberries you eat for breakfast, the apple in your
lunch, and the chocolate in your cookies come from
plants after they are pollinated. Fruits, nuts, seeds, and
vegetables are all important foods that we get from
plants. Even the meat we eat relies on pollinators to
produce the grasses and other plants they eat! Without
plants, we wouldn't have enough to eat — and without
pollinators, we wouldn't have enough plants!

One out of every three bites of food
we eat depends on a pollinator!

The Power of Flowers

To better understand how a butterfly can help a flower
make seeds that will grow into a new plant, let's look
more closely at a flower. Although flowers come in many
different shapes and sizes, most have four basic parts:
petals, sepals, stamens, and pistil.

Monarch butterfly on tithonia (Mexican
sunflower).

Notes and sketches
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What is the first thing you notice when you PETAL
look at a flower? Most likely, it's the
brightly colored petals. Picture the yellow
petals of a sunflower, for example.

Sometimes petals have patterns, too, like
spots or stripes or circles. As you'll soon
see, these petals help flowers do their job.
If you lift up the petals, you'll see some
small, green, leaflike parts called sepals.
The sepals protect the flower before it
opens.

Now let's look inside a flower. If you pull back the petals, you'll
see some long stalks emerging from the center of the flower.
These are the stamens. The thicker parts at the ends are the
anthers; these hold the pollen. The thin stalks are called the
filaments.

In the center of the flower is the pistil. The tip, called the
stigma, is sticky to help it hold onto pollen grains that land on
it. The tall stalk is called the style, and the rounded bottom
(which is sometimes hard to see) is called the ovary.

Pollen contains reproductive cells called sperm. The ovary
contains reproductive cells called eggs. When a pollen grain
reaches the stigma, it travels down the style to the ovary. Inside
the ovary are eggs. If an egg unites with a sperm, fertilization
occurs.

After fertilization, the ovary grows into a fruit, and the tiny
ovules inside the ovary become seeds. If you've ever watched
a pumpkin grow on the vine, you've seen a fruit developing,
and you know that when you carve it, you'll find lots of seeds
that can be planted to grow new pumpkins!
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What's in a Flower?

Find a favorite flower and fill in the following:
Field Observations

What color is the flower?

Is there a pattern on the petals?

How many petals are there on each flower?

How long are the petals? How wide?

. . It's easy to see the stamens and pistil on this amaryllis
(There is a ruler printed on the last page.)

flower.

What does the flower smell like?

What else did you observe?

Draw a picture of it below. Use the image above and the diagram on the previous page to label the
different parts.
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What's Buzzing in My Garden?

Spend 30 minutes in your garden keeping track of the number of pollinators that visit different
colored flowers. Record your observations in this chart.

red orange | yellow green blue purple pink white

bee

butterfly

beetle

fly

hummingbird

What can you learn from your observations?

What pollinator did you see the most?

The least?

Did some pollinators visit only flowers of one color?

Which pollinators?

Which colors?

Did some pollinators visit many different colored flowers?

Which pollinators?

Which colors?

Other field observations:
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Butterflies and Moths

Butterflies and moths are insect pollinators. Butterflies,
which have brightly colored wings, are busy during the
day pollinating flowers with bright red, orange, yellow,
pink, or blue petals. The flowers they pollinate, such
as zinnias, usually have flat, open petals, because
butterflies have to land in order to get to the nectar.
Most moths, on the other hand, aren't very colorful.
Unlike butterflies, moths do their pollination work at
night when it's dark, so they aren't attracted to bright
flowers. Instead, they pollinate flowers with light-

colored petals, such as evening primrose.

Loot at the drawing above. Can you find the part of the butterfly called the proboscis? Both
butterflies and moths have this mouthpart. Up close it looks like a drinking straw that has been
coiled up like a garden hose. When these insects are eating, the straw-like mouthpart uncaoils,
allowing them to reach nectar that is located deep within the flowers. As they reach for the
nectar, the insects brush up against the flower's pollen-covered anthers, and some of the
pollen sticks to their bodies. The insects then carry it along to different part of the flower or to
a new flower. Make observations of different butterflies and moths and record them on the

following forms.

Data Collection Form for Butterflies and Moths

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.
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Data Collection Form for Butterflies and Moths

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.

Data Collection Form for Butterflies and Moths

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.

Data Collection Form for Butterflies and Moths

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.
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Bees

Bees are considered the most important
pollinators. A single bee can visit up to 240
flowers in just one trip! (Now you can see where
the expression "busy as a bee" comes from.)
During the summer, bees leave their nest to
collect nectar from sweet-smelling, brightly
colored (usually yellow or blue) flowers. Some

bees land and walk around as they suck nectar
with their long tongues, visiting flowers with
"platforms," such as daisies. Other bees hover while they visit the shallow blossoms of, for
example, mint and phlox. As they are sipping, they collect pollen on their back legs or on the
feather-like hairs that cover their bodies. They carry the nectar and some of the pollen back to
the next to feed the next generation of bees. The nectar is also used to make honey that's
stored in the nest

Data Collection Form for Bees

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.

Data Collection Form for Bees

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.
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Beetles

Beetles are another type of insect pollinator. They
can't smell or see colors very well so the flowers
they visit usually are white or green and either have
a very strong or no odor. Since beetles are
somewhat clumsy when they fly, they usually
pollinate flowers with large openings where there is
plenty of room to land, such as roses and potato

flowers. Pollen is part of beetles' diet, so the flowers
they visit must produce enough pollen for these insects to eat and use for pollination.

Data Collection Form for Beetles

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.

Data Collection Form for Beetles

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.
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Flies

Flies are attracted to odors that usually don't smell
very good to people. The flowers that attract these
insect pollinators are brown, purple, or green and
smell like decaying meat or feces. One example is
skunk cabbage. These odors are produced by the
flower to trick the flies into visiting it and collecting
pollen on their hairy bodies.

Data Collection Form for Flies

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.

Data Collection Form for Flies

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.
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Hummingbirds

In tropical parts of the world, there are
several different birds that pollinate flowers,
but in the United States, the most common
is the hummingbird. Like other birds,
hummingbirds have feathers. But
hummingbirds are much smaller and have

longer, thinner beaks than other birds. They
also move their wings differently, making them able to hover in one place. Hummingbirds got
their name because they beat their wings so quickly that they make a humming sound.

Hummingbirds are attracted to long, tubelike flowers that don't have a strong scent and are
red or orange, such as bee balm. Hovering above a flower, a hummingbird uses its long beak
and brush-like tongue to reach far into a flower and sip its nectar. As the hummingbird is
sipping nectar, its forehead is collecting and moving pollen.

Data Collection Form for Hummingbirds

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.

Data Collection Form for Hummingbirds

Date: Time:

Place:

Weather:

Observations:

Sketch the patterns and colors on the body and wings.
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Bats

Contrary to what most people
think, bats aren't interested in
getting tangled up in your hair or
sucking your blood. What some
bats are interested in, though, is
nectar. Although most of the bats
that eat nectar live in tropical parts
of the world, there are three kinds
in the United States that help
pollinate. These bats have long snouts and long, bristly tongues that help them collect nectar.

Just like moths, bats are busy at night, so they're attracted to white or pale flowers with a
strong smell. These flowers, usually shaped like pom-poms, dust the bat with pollen as it is
drinking nectar. Without these pollinating bats we wouldn't be able to enjoy many tropical
fruits and vegetables, including bananas, figs, guavas, and avocados.

The Sugar Glider

The sugar glider, a small marsupial from
Australia, is one of the most unusual
pollinators on earth. Marsupials (for
example, kangaroos) are animals that carry
their young in a pouch. Sugar gliders move
around by jumping from tree to tree. When a
sugar glider jumps, it stretches out all four
limbs to create a parachute with the skin
that stretches between its ankles and wrists.
A long tail helps the animal steer as it glides
through the air, and sharp claws help it

attach when it lands. Sugar gliders leave
their treetop homes to crawl around certain plants on the ground in search of nectar and sap.
As they do, the move pollen from within flowers or from one flower to another.
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Pollinators Need Our Help

Imagine a world without cotton T-shirts, without chocolate bars, without bananas for breakfast
or apples for snack, without pumpkins at Halloween. These are just a few of the things you
would have to live without if pollinators didn't exist. Plants depend on pollinators, and humans
depend on plants to survive. In fact, one out of every three mouthfuls of food you eat and
beverage you drink would not exist without pollinators!

Now here's the scary part: pollinators are in danger of disappearing! If there are more than
200,000 different kinds of insects and animals that act as pollinators, how is this possible?

Throughout history, humans have changed the way land is used. Our activities, from building
to farming, have disturbed the land that plants and pollinators depend on for survival. Without
land, neither plants nor pollinators can do their job. We've even introduced pollinators — some
on purpose and some by accident — from other places that compete with our native
pollinators and make it hard for them to survive.

The best way to help pollinators is to protect and restore land that can be used to grow plants
that pollinators depend on for food. You've heard the saying, "Think globally, at locally." Well,
here's your chance. Listed below are a few things you can do to help the pollinators in your
part of the world.

Create a pollinator-friendly garden. Pollinators use plants as sources of food and as nesting
sites. Make sure the garden has plenty of native plants that will attract and support
pollinators native to your area. Also remember to include plants that will feed pollinators
during every stage of their life cycle. For example, monarch caterpillars will feed only on
milkweed plants.

Fill a birdbath or other shallow container with water and place it outside. (Add a few stones
to create little islands for the pollinators to land on while they sip.) In addition to nectar,
pollinators need water to survive.

Raise native species of butterflies from caterpillars and release them into the wild.

e Create a bulletin board or newsletter at school to educate other students about the
importance of pollinators and what people can do to help them survive.

e Encourage your parents to use few or no pesticides in the maintenance of their garden and
yard. These chemicals can Kill insect pollinators, drastically reducing their populations.
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My Pollinator Garden

Use this space to draw pollinators you observe in your garden and the plants that attract them.

Keep track of the plants and pollinator(s) below.

Plant

Pollinator

Plant

Pollinator

sunflower

bee
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A Good Scientist...

e Notices small details, like the color, shape, and smell of a flower
e Looks high and low for visitors to the garden

e Takes time to notice the interaction between plants and animals
e Records observations in drawings and words

o Asks whether there are any patterns to his or her observations
e Uses tools, such as rulers and magnifying glasses

Notes



