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INTRODUCTION

Welcome to 4-H Ontario’s Pollinator Project!

Pollination and pollinators are crucial to agricultural and wild ecosystems. One-third of
human crops require animal pollinators (mostly insects) to produce food and seeds and in
Canada, the value of honey bee pollination services alone is estimated at almost 2 billion
annually (Canadian Honey Council, 2015). If other pollinators (such as wind and self-
pollination) are included, the value of this service grows even more.

So, why take a project about pollinators? Because pollinators are crucial to the pollination
process, it is the responsibility of society to understand what pollinators are, their life cycle
and habitat and what we need to do as a society to make sure they flourish. The food on
our dinner plate depends on it!

Objectives

1. To understand what a pollinator is (e.g. insects, birds, etc.) and what they do.
2. To understand the definition of pollination and how the process works.
3. To learn about the habitat needed for pollinators to survive.

4. To learn about the anatomy of pollinators and plants.

5. To understand the life cycle of pollinators.

6. To gain an appreciation as to why pollination is essential.

7. To learn about the threats that pollinators face.

8. To engage youth to help pollinators survive and flourish.

9. To learn about the elements of judging and public speaking.

10. To learn the proper use of parliamentary procedure.

How to Use This Manual
4-H Ontario’s Pollinators project is made up of 2 parts:

1. The Reference Book:
The reference book is laid out into six meetings:
The reference book is laid out into 6 meetings:
Meeting 1 — What is all the buzz about?
Meeting 2 — Habitat of pollinators
Meeting 3 — Life cycles of pollinators
Meeting 4 — How does the pollination process work?
Meeting 5 — No pollinators? What would that look like?
Meeting 6 — Concerns & solutions related to pollinators
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Each meeting has been broken down into an Introduction with Sample Meeting agendas,
References and Resources, Topic Information and Activities.

Sample Meeting Agendas: are at the beginning of each meeting. The agendas give
suggestions for topic information, activities and judging and/or communications activities
along with suggested times for each section. These are only suggestions — you will know
your group best and will know the skill and attention level of your members. There is more
topic information and activities than what can be completed in a two hour meeting. Be
creative!

Activities: should be used in combination with the discussion of topic information to teach
members in a hands-on, interactive learning environment.

2. The Record Book

This booklet is designed to make it easier for members to record information throughout
the club. Members are to record their expectations and goals for the project in addition

to contact information, meeting dates and roll calls. Print or photocopy pages from the
Reference Book that you think will benefit the members either as a resource or an activity.
Answers for the Activity Pages can be found at the back of the Record Book.

The Record Book should be given to each member at the beginning of the first meeting.
Ask members to keep it in a binder or duotang so they can add to it easily.

Go through the Record Book with the members and explain the charts and forms.
Encourage them to use their Record Books at every meeting and record as much
information as possible. As an added incentive, a prize could be given at the end of the
project for the best Record Book.
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Including STEM in the 4-H Pollinator Project
What is STEM and why is it important?

Since 1915, 4-H in Ontario has engaged youth in science, technology, engineering, and
math (STEM). This has traditionally meant a solid focus on agricultural science,
mechanics, entrepreneurship, natural sciences and household science. Today, 4-H has
grown to include rocketry, robotics, computer science, environmental sciences, and
more. 4-H provides hands-on learning experiences to encourage learning about the
world around us. Our lives are completely immersed in science and technology.

Understanding how science, engineering, and technology impact our lives, solve problems and create
new ones makes it easier to navigate our modern world.

In school, science classes need to cover a broad range of topics in a limited amount of time while
STEM in 4-H allows members and leaders time to dig deeper into ideas and concepts and to spend
as much time as desired to work on projects based on personal interests, questions, and skills.

STEM in 4-H allows a person to work on their own questions, design their own tests, create their own
models, build their understanding, and share their work with others — learn to do by doing. That’s what
science and engineering are, trying to understand the natural universe and develop solutions to the
problems faced in our world today. Science is inquiry that uses a specific approaches and skills.

But all learning is an inquiry process so working with science helps develop your learning muscles.

Within 4-H, the STEM process can go even further to include the Arts, thus changing the acronym
to STEAM — Science, Technology, Engineering, Art & Math.

STEAM in 4-H Ontario Projects

As you work through the Pollinator Project, you will see STEAM integrated throughout the project
within almost all of the activities provided. Examples of activities include ‘What Do You Really Notice?’,
‘Bee Nests’, ‘Butterfly Planter Boxes', ‘Bee Waggle Dance’, ‘Beak

Physique’ and ‘Seed Balls’ amongst many others.
STEAM can be challenging but it can also be fun! Be sure to try out the activities. Observe what

works and what doesn’t and how activities can be changed slightly to get different results. It’s all a part
of the STEAM learning process!
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Planning a Meeting

Plan your meetings well. Review all the information well in advance so you are prepared and ready!

Before Each Meeting:

» Read the topic information and activities and photocopy any relevant resources for the members’
Record Books.

« Be familiar with the topic information for each meeting. Think of imaginative ways to present the
information to the members. Do not rely on just reading the information out loud. Review available
resources, plan the meetings and choose activities and themes that complement the ages and
interests of your members. The Record Book contains extra activities that can be used if you need
to fill in time or if one of the suggested meeting activities does not suit your group of members.

» Gather any equipment and/or resources that will be needed to complete the meeting.

» Each 4-H project must be held over a period of at least 4 separate meetings (most projects have 6
meetings) totaling a minimum of 12 hours. Typically, 4-H meetings are approximately 120 minutes
(2 hours) in length. Before each meeting, create a timeline to ensure that you are providing an
adequate amount of instructional time for club completion.

Included on the following page is a Leader’s Planning Chart to help with the planning of meetings. In
addition to the chart, keep track of what went well and what should be changed next time. That way,
each time this project is run, the content of the meetings can be different!

When planning each meeting, a typical 4-H meeting agenda should include the following:

* Welcome & Call to Order
* 4-H Pledge
* Roll Call
* Parliamentary Procedure:
* Secretary’s Report
* Treasurer’s Report (if any)
* Press Report
* New Business: local and provincial 4-H activities/opportunities, upcoming club
activities
* Meeting content and activities
* Clean-up
» Social Recreation and/or refreshments
* Adjournment
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Judging and Communications:

Each meeting must include either a judging or public speaking activity.

« Judging gives the members an opportunity to use judging techniques as part of the
learning process. Through judging, members learn to evaluate, make decisions and
communicate with others. They also develop critical thinking skills, confidence and self-
esteem. Many examples are used in this reference book but use your imagination! As long
as members are setting criteria and critically thinking about where items fit within that set of
criteria, they are learning the basic skills of judging!

* A communications activity has been provided for each meeting but can be included in
the Roll Call or social recreation time. These activities do not need to involve the topic
of pollinators as the outcome is more about understanding the concepts of effective
communication.
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As a club volunteer your responsibilities are to:

» Complete the volunteer screening process and to attend a volunteer training session.

* Notify the local association of the club, arrange a meeting schedule and participate in club
meetings, activities and the Achievement program.

 Review the project material in the Reference and Record books to familiarize yourself
with the information and adapt it to fit your group. Be well organized and teach the material
based on your group’s age, interest and experience level.

+ Organize the club so members gain parliamentary procedure, judging and communication
skills.

» Have membership lists completed and submitted along with fee collected (if applicable) by
the end of the second meeting.

» Have members fill out a Participant Agreement Form and identify any health concerns.
Ensure that all members, leaders and parent helpers know the appropriate actions during
any emergency. Check with members for any food allergies or dietary restrictions and plan
snacks accordingly.

As a club member your responsibilities are to:

» Participate in at least 2/3 of his/her own club meeting time. Clubs must have a minimum of
12 hours of meeting time.

» Complete the project requirement to the satisfaction of the club leaders.

* Take part in the project Achievement Program.

* Fill in and complete the Record Book.

» Complete any other projects as required by the club leaders.

Achievement Program Ideas/Suggestions

* After consulting with your municipality, create a pollinator garden somewhere in your
community.

* Create bee nests/boxes and donate them to the municipality, an organization that has a lot
of land (e.g. golf course), etc.

* Host a butterfly release day and educate the public about the importance of butterflies.

* Make a display about pollinators and display it at a local fair, in the mall, in a store front,
etc.

* Have members make a presentation at school about why helping pollinators to survive is
SO important.

* Create a skit about the pollination process and perform it at school, at a senior’'s home, at
another organization’s meeting, etc.
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Special Projects

These projects are done outside of meeting time and are for members interested in doing
more — often senior members. It's up to you as the leader to decide if you will require
members to complete a Special Project for club completion. Some ideas include:

 Write a press release about pollinators native to your area.

* Interview an apiarist and write a press release for the newspaper.

» Purchase a Butterfly Larvae Raising Kit and document the process of the Life Cycle of
butterflies.

* Create a display showing foods that are grown in your area that cannot be grown without
pollinators.

* Create a video about pollinators and things youth can do to help them to survive. Post on
YouTube.

Tour & Guest Speaker Ideas

* Visit an apiary. NOTE: Many apiaries do not host tours due to insurance reasons.
Please check with apiaries in your area before offering this to club members to avoid
disappointment. An alternative could be to have a meeting that allows members to cook
with honey to explore the various uses for honey.

* Visit a conservation area.

» Have guest speakers attend meetings to supplement the material in the Reference Manual.
Speakers could include an apiarist, crop specialist, a conservation officer, a farmer

« Visit a Butterfly Conservatory.

» Visit the Royal Botanical Gardens.

* Tour a crop research plot.

* Tour a farm that employs conservation techniques to attract pollinators.

* Tour a grocery store.

* Tour a farm inputs supply store.

» Connect with a local Community Vegetable Garden project.
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Glossary of Terms

Anemophily — the act of pollen being transported by the wind
Apiarist — a honey bee farmer
Carnivorous — one that feeds on animals (eats meat)

Echolocation — locating objects by listening for the reflection of sound off of those objects
(used by animals such as dolphins and bats)

Nectar — a sugary fluid secreted by plants, especially within flowers to encourage pollination
by insects and other animals

Palps - a pair of elongated appendages near the mouth of the fly that help with the sense of
touch and taste

Pistil — the female organs of a flower, comprising of the stigma, style and ovary
Pithy stems - stems that contain spongy tissue

Pollination — the process by which plant pollen is transferred from the male reproductive
organs to the female reproductive organs to form seed

Pollinator — an agent (insect, animal, wind, water) that pollinates flowers

Proboscis - a tubular appendage extending from an invertebrate’s mouth (such as a fly or
butterfly)

Stamen — the male fertilizing organ of a flower, typically consisting of a pollen-containing
anther and filament

Zoophily — the act of pollen being transported by animals
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Additional References and Resources

Alternatives Journal — Canada’s Environmental Voice www.alternativesjournal.ca
Animals — How Stuff Works http://animals.howstuffworks.com

Animal Corner www.animalcorner.co.uk

Bat Conservation International http://www.batcon.org/

Bats 4 Kids www.bats4kids.org

Bat Worlds www.batworlds.com

BioKIDS — University of Michigan www.biokids.umich.edu

Cambridge Butterfly Conservatory www.cambridgebutterfly.com

Canadian Forest Service www.nrcan.gc.ca/forests

Canadian Pollination Initiative www.pollinator.ca

Canadian Seed Treatment Association http://cdnseed.org

Canadian Wildlife Federation http://cwf-fcf.org

Canadian Wildlife Federation — Causes and Effects of the Worldwide Decline in Pollinators
and Corrective Measures by Madeleine Chagnon, 2008

Corn & Soybean Digest http://cornandsoybeandigest.com

CropLife Canada www.croplife.ca

David Suzuki Foundation www.davidsuzuki.org

Discovery Education http://puzzlemaker.discoveryeducation.com

Ecology and Society www.ecologyandsociety.org

Encyclopedia Britannia www.britannica.com

Environment Canada www.ec.gc.ca

Farming & Countryside Education www.face-online.org.uk/resources/
Importance of Pollinators in Changing Landscapes for World Crops, Proceedings of The
Royal Society, 2007

Grey Bruce Centre for Agroecology http://www.gbcae.com/

Learn About Nature www.thebutterflysite.com www.learnaboutnature.com
Mother Earth Living www.motherearthliving.com

Mother Nature Network www.mnn.com

National Institute of Environmental Health Sciences www.niehs.nih.gov

Native Pollinators and Agriculture in Canada, Agriculture and Agri-Food Canada, 2014
North American Pollinator Protection Campaign (NAPPC) www.nappc.org
NSERC-CANPOLIN www.uoguelph.ca/canpolin/

Ontario Beekeeper’'s Association www.ontariobee.com

Ontario Ministry of Agriculture, Food & Rural Affairs www.omafra.gov.on.ca
Orkin www.orkin.com
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Parks Canada www.pc.gc.ca

Pollination Canada www.seeds.ca/pollination

Pollination Guelph www.pollinationguelph.ca

Pollinators of Native Plants by Heather Holm, 2014

Pollination in the Agricultural Landscape: Best Management Practices for Crop Pollination by
Thomas Woodcock, University of Guelph, 2012

Pollinator Partnership www.pollinator.org/pollinators.htm

Roadsides (Ontario Horticultural Association) http:/roadsides.caroldunk.com/

Science Daily www.sciencedaily.com

Science Notebooking http://sciencenotebooking.blogspot.ca

Science World Resources, British Columbia http://resources.scienceworld.ca/creatures/
pollinators

Seeds of Diversity www.seeds.ca/pollination/resources

Syngenta Canada http://www3.syngenta.com/country/ca/en/Pages/home.aspx

The Animal Files www.theanimalfiles.com

The Ecologist www.theecologist.org

The Incredible Ant www.theincredibleant.com

The Kids Garden www.thekidsgarden.co.uk/teachkidsaboutpollination.html

United States Department of Agriculture, Agricultural Research Service http://www.ars.usda.
gov/News/docs.htm?docid=15572

University of Guelph www.uoguelph.ca

University of lllinois Extension http://urbanext.illinois.edu

USDA Forest Service www.fs.fed.us

World of Hummingbirds www.worldofhummingbirds.com

Wikipedia http://en.wikipedia.org/wiki/Pollination
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MEETING 1 - What is all the buzz about?

Objectives:

* Learn the election procedure for establishing an executive.
» Understand the definition of pollination

* Discover what types of pollinators are needed.

Roll Calls

* Name a pollinator.
* What is your reason for wanting to learn more about pollinators?
* Do you have anything where you live to attract pollinators?

Sample Meeting Agenda — 2 hrs. 10 minutes

Welcome, Call to Order & 10 min
Pledge

Roll Call 5 min
Public Speaking/Judging Activity #1 — Flower Petals (instructions 15 min
Activity found at the end of this meeting)

Parliamentary Procedure Elect executive, hand out Record Books 30 min

and discuss club requirement. Fill out

club and member information in Record
Books, and have each member fill out their
“Member Expectations and Goals” page.
Topic Information Discussion | Review what pollinators and pollination is | 30 min
and what pollinators are used to pollinate
plants in Ontario.

Activities Related to Topic Choose from Activities #2, #3 #4 and/or 30 min
#5 (What Do You Really Notice?, Sound
Maps, Neighbourhood Scavenger Hunt or
Cootie Catchers) (instructions found at the
end of this meeting).

Wrap up, Adjournment & 10 min
Social Time!
At Home Challenge Choose one of the At Home activities to
complete.
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Electing Your Executive

Elections can be chaired by a youth leader, senior member or club leader. The person chairing
the elections is not eligible for any positions.

Procedure:

1. All positions are declared vacant by the chairperson, who indicates this by saying “I'd like to
declare all positions vacant.”

2. The group decides on the method of voting (i.e. show of hands, ballot or standing).

3. The chairperson accepts nomination from members for each position being filled. Nominations
do not require a seconder. Nominations are closed by motion or declaration by the chairperson.
4. Each member nominated is asked if he/she will stand for the position. Names of members
who decline are crossed off.

5. Voting takes place by selected method and majority rules (i.e. member with most votes).

6. Announce the name of the successful member. Offer congratulations and thank all others that
ran for the position.

7. If ballots are used, a motion to destroy the ballots is required and voted on.

Steps in Making a Motion

The motion is a very important key to having good meetings. Motions are a way of introducing
topics for discussion and allowing each member to speak and vote. Any member can make a
motion.

Steps in Making a Motion:

1. Address the chairperson (i.e. raise your hand).

2. Wait for the chairperson to acknowledge you.

3. Make the motion: “I move that...”

4. Another person seconds the motion: “I second the motion.”

5. Chairperson states the motion.

6. Chairperson calls for discussion of the motion.

7. Chairperson restates the motion.

8. Chairperson calls the vote: “All in favour? Opposed?”

9. Chairperson announces the result of the vote: “Motion carried” or “Motion defeated.”
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Topic Information
What are pollinators?

Pollinators are animals, mostly insects such as bees. But, birds and bats and a few other
animals also help plants produce fruit and seed through the pollination process.
Pollinators are necessary for both plants and animals in agricultural and natural ecosystems.

What is pollination?

Pollination is a crucial event in a plant’s life because it is essential for the production of seed
and future generations of a species. Before most plants can produce seeds and fruit they
must be pollinated. Pollination is the transfer of pollen from the male reproductive parts to the
female reproductive parts of a plant. Sometimes there is self-pollination, whereby there are
no pollinators involved. This process occurs when pollen, which is produced in the stamen
(male part of the plant), is transferred to the pistil (female part of the plant). Once pollination
takes place, seeds begin to develop. Pollination is an important part of a plant’s life cycle, from
flowering plants to non-flowering ones. Without pollination, most plants could not produce fruit
or create seeds.

There are two methods of pollination:

* Cross-pollination is the most common and occurs when the pollen goes from the stamen
of one flower to the pistil of another flower. This happens when either insects, birds, small
mammals, wind or water transfer the pollen. An example of cross-pollination includes the
lowbush blueberry plant.

« Self-pollination takes place when pollen is transferred from the stamen of one flower to the
pistil of the same flower or plant. Examples of self-pollination include barley and oats.

Fun Fact
Bees don't intentionally pollinate. As they are seeking nectar or pollen, they inadvertently
transfer pollen.

Pollination can occur naturally (open pollination) and most often as the result of insects, birds
and small mammals. The sticky pollen from flowering plants clings to their bodies, where it is
carried from one plant to another. Bees carry out more pollination than any other insect. Birds
are also responsible for pollination, especially hummingbirds. Small mammals, such as bats,
are pollinators as well although bats do not do any pollinating in Canada.
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Which animals are used to pollinate plants in Ontario?

* Insects
* Bees
* Flies
» Wasps
* Beetles
* Ants
* Butterflies
* Moths
* Birds
* Hummingbirds
* Wind
» Water
» Self-pollination

Pollination by Insects and Birds

Various insects and birds are attracted to specific flowers through colour, fragrance and shape.
The colour or markings of a particular flower help attract and guide insects to them for pollination.
For instance, bees are often times attracted to bright blue and violet colours. Hummingbirds are
often seen on red, pink, fuschia or purple flowers. Butterflies like bright colours such as yellow,
orange, pink and red as well as fragrant ones.

When pollen is transported by animals, this is called zoophily.

Fun Fact

Although they only have two wings, some species of flies can be mistaken for bees and wasps
(which both have four). Two groups of flies called ‘hover flies’ (or ‘flower flies’) and ‘bee flies’ are
good examples of bee mimicry, presumably to discourage birds and other predators

:Source: Native Pollinators in Canada, Agriculture and Agri-Food Canada, 2014

Pollination by Wind

Wind-blown pollen is normally dry and dust-like.

Many of the world’s most important crops are wind-pollinated. In Canada, these include wheat,
corn, rye, barley and oats. Many economically important trees are also wind-pollinated. These

include pines, spruces, firs and many hardwood trees, including several species cultivated for nut
production.
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Wind pollination is useful for cross pollination of plants and in the case of some plants, wind
pollination is also useful for self-pollination.

When pollen is transported by wind, this is called anemophily.
Source: Canpolin www.pollinator.ca

Pollination by Water

Water can sometimes carry pollen from one plant to another. This often takes place with pond
plants, such as pondweed.

Self-Pollination

Some plants have the ability to be self-pollinating. Seeds develop if pollen comes into contact
with the stigmatic surface on the same plant. Some plants will self-pollinate when pollinators are
not available for cross pollination.

Examples of plants that self-pollinate include barley, oats, peas and wheat.

Why is it so important to learn about pollinators?

All animals (including us!) depend on plants or the animals that feed on plants. Without
pollinators, a plant community relies on the small number of plants that are self-compatible
(pollinate using self-pollination). Relying on self-pollinated plants long term results in a decrease
in the variety of plants that grow as well as the opportunity for plants to adapt leading to an overall
loss of biodiversity.

In addition to the food we eat, pollinators support healthy ecosystems that clean the air, stabilize
soils, protect from severe weather and support other wildlife.
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BEFORE THE NEXT MEETING

Try one of these activities at home.

1. Take a walk in your backyard or in your neighbourhood (make sure to get your parent’s
permission first). Count how many pollinators you can find and what they are (e.g. bee,
hummingbird, etc.). Record your findings in your Record Book.

AND/OR

2. Why are pollinators important? Write down everything that you have on your plate for
supper. Using either the library or the Internet, research which items need a pollinator in
order to grow. For meat, research what types of feed the animal eats and whether that feed
needed a pollinator in order to grow. Record your findings in your Record Book.
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MEETING 1 DIGGING DEEPER

For Senior Members

Geographic Global Picture of Pollinators

There are many pollinators world-wide, many of which are not native to Canada. Or, some
pollinators, such as bats, might live in Canada but aren’t the type of bat that pollinates.

Bats however, are important pollinators in other parts of the world.

Choose a continent to focus on and find out what animals pollinate which crops on this
continent.

Or, using a picture of the world, identify which animals pollinate in which geographic areas
of the world and what types of crops these animals pollinate.

For example, midges are essential for pollinating cacao trees in Southern and Central
America. Without midges there would be no more chocolate!

Record your findings in your Record Book.
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ACTIVITIES

Activity #1 - Flower Petals

Items Needed:
* Flip chart paper (Bristol board)
* Markers

Instructions:

1. Divide the members into groups of 4 to 5 people.

2. Distribute flip chart paper and markers to each group.

3. Instruct each group to draw a flower with a centre circle and a petal for each member
of the group (e.g. if there are 5 people in the group, the group will draw a circle for the
centre and five petals).

4. Write the name of one group member in each petal.

5. Instruct members to ask each other questions about one another.

6. Everything that ALL group members have in common should be written in the centre of
the flower.

7. Members should write the qualities that make them different from the group in their
petal.

8. Each group should share their flower with the rest of the group.
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ACTIVITIES

Activity #2 - What Do You Really Notice?

Wildlife biologists use their observation skills to locate animals and take measurements of
animal behaviour. These scientists rely on highly sharpened senses to determine small
changes in a landscape.

Most people have very good eyes. We can see but are we really observing? Do you
stop to notice the squirrel digging in the grass or notice a bird’s nest in the tree? The
plants and animals that share our homes are very good at hiding. How good are you at
spying them?

Items Needed:

* Variety of small items

* Cloth (towel)

* Paper

 Writing utensils (pens/pencils)

Instructions:

1. Put a variety of items on a desk.

2. Give members one minute to observe the items but don’t allow members to touch the
items.

3. Cover up the objects with a cloth and ask students to write a list or draw pictures of the
items that they remember.

4. Remove the cloth and check their memory.

5. Have a second location set up with items.

6. Give members one minute to observe the items using sight, sound and smell (allow
members to touch and pick up the items).

7. Again, cover up the objects with a cloth and ask students to write a list or draw pictures
of the items that they remember.

8. Remove the cloth and check their memory.

Ask members the following questions:

» Was it easier to remember the items when they could use more than one of their
senses (when they could touch and smell rather than just looking)?

* Which senses did they use the most?

* Did they find it easier to remember the name of an object or the colour of it?

* Do other animals need to remember details about their surroundings? Why or why not?
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ACTIVITIES

Activity #3 - Sound Maps

Items Needed:
* Note paper
* Pen/pencil

Instructions:

To make a sound map, have members sit still and quiet in an outdoor spot and listen
carefully to the environment around them. Have members draw or describe the sounds
they hear and where those sounds come from. How many sounds did humans make?
How many sounds did animals make? What other sounds are there that weren't made by
humans or animals?
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ACTIVITIES

Activity #4 - Neighbourhood Scavenger Hunt

Make a scavenger hunt list of natural objects that can be found in your backyard,
neighbourhood, etc. If you are stuck for ideas, take a walk through your backyard or
search the Internet for scavenger hunt lists. A sample scavenger hunt list is included in
the Record Book as well.

Items Needed:

» Bags (one per group)
» Scavenger hunt lists
* Pencils

Instructions:

1. Establish boundaries as to how far members can go from the starting point to find the
items on their scavenger hunt list.

2. Divide the members into pairs or groups of three. Depending on the age of the group
and where the hunt is being held, you may want an adult helper or senior member paired
with each group.

3. Hand out bags, lists and pencils.

4. Have the members collect as much as they can in a given amount of time.

5. Sort through and discuss the collected items.

Ask members the following questions:

* Did anyone find something that they have never noticed before?

» Which items were the most difficult to find?

» Which items were the easiest to find?

For older members, a scavenger hunt might be based on the following clues:
* Something older than you

» Something younger than you

» Something that needs water to live

» Something of each colour of the rainbow

Rather than collecting objects, members could use cameras to photograph their finds.
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ACTIVITIES

Activity #5 - Cootie Catchers

Using the templates found in the Record Book, create your very own Cootie Catchers!
There are three templates to choose from — two that have information already printed on
them and one for members to create their ‘Did You Know?’ facts.

How to Make the Pollinator Cootie Catcher

Q| 3 :
Square Fold th Ly Looks like
pattern Fold over otr?er : Unfold Fold 4 this
down Pattern up way corners in
v
v B e,
X ANEEE
-> 6 ' : \“ .'l
» tlooke ke | Enlarged Zle Fold in half | met oo
Flip it over Fold 4 thie with flap Flip it over an_d index
corners in . open fingers
How to Play

* Place your thumbs and index fingers into the pyramids of the cootie catcher.
* Ask a friend to pick one of the four pollinators on the outside.
* Moving the flaps in and out and from side to side as you spell out the name of

the insect your friend selected.
* Open the cootie catcher to see the numbers.
* Ask your friend to pick a number.
* Move the flaps as you count to the number they selected.
* Ask your friend to pick another number and move the flaps to count out the

number once more.
* Have your friend pick a third and final number.

* Open the flap and read what’s inside.
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If you are using the blank template, ask members about some of the things they learned in the
first meeting or have them research fun facts about pollinators. Some suggestions of facts
could include:

* Butterflies and moths are pollinators. They sip nectar from flowers and lay eggs on milkweed
plants that hatch into caterpillars.

* Bees are pollinators. They only collect and eat nectar and pollen for food.

* Flowers are pollinated as bees and other insects move pollen accidentally from flower to
flower.

« After pollination, some flowers develop into the fruits and vegetable we eat.

* Pollinated flowering plants make fruits with good seeds to eat for both humans and animals.

* Hoverflies look like bees. Look for them on flowers eating pollen and sipping nectar.

» Wasps, hornets and yellow jackets can give a painful sting if you get too close.

* Hummingbirds sip nectar as they hover over flowers. They spread pollen on their travels.

Source: Dawn Pierrynowski, Bert Miller Nature Club
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MEETING 2 - Habitat of Pollinators

Objectives:

* Learn about the habitat needs of animals in general.

* Learn what pollinators need to survive and thrive.

* Learn what special requirements pollinators need to survive the various climates in
Ontario.

Roll Calls

* Name something you could do to help a pollinator survive in the environment they live in.
* Name something that an animal needs in order to survive.
* Have one thing a pollinator eats in order to survive.

Sample Meeting Agenda — 2 hrs. 50 minutes

Welcome, Call to Order & 10 min
Pledge
Roll Call 5 min
Parliamentary Procedure Minutes & Business 10 min
Activity Related to Topic Activity #6 — Backyard Brainstorm 15 min
(instructions found at the end of this
meeting)
Topic Information Discussion | Review the habitat of bees and what bees |20 min
eat.
Activity Related to Topic Activity #7 or #8 — Milk Carton Newspaper (40 min

Tubes Bee Nest — Bee House (instructions
found at the end of this meeting)

Topic Information Discussion | Review the habitat and feed requirements | 30 min
of the remaining pollinators listed.

This could be done in smaller groups

who could then present on various
pollinators in whichever format works best
(presentation, skit, quiz, etc.)

Public Speaking/Judging Choose from Activities #9, 10, 11 12 or 13 |30 min
Activities (Hummingbird Feeder, Butterfly Planter
Boxes, Butterfly Puddles, Bird Silhouettes,
Bird Feeder) (instructions found at the end
of this meeting)

Wrap up, Adjournment & 10 min
Social Time!
At Home Challenge Choose one of the At Home activities to
complete.
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Topic Information
Habitat Needs of Animals
All animals need the following basic requirements for survival:

* A place to live (shelter)

* Food to eat

» Water to drink

* Fresh air

* A place for the young to grow until they are ready to emerge and survive on their own
Pollinators are no different. They have the same basic needs of any other animal in that
they need a place to live, food to eat and water to drink, fresh air and a place to be able to
reproduce. But, within those basic needs, each type of pollinator has specific needs in order
to survive and thrive in Canada.

Specific Habitat Needs of Bees
Where do bees live?

There are over 970 different bee species native to Canada alone and most of these bees are
solitary which means they do not live in a bee colony. Solitary bees, in particular the sweat
bees and mining bees, are the most abundant bees in Canada.

The opposite of a solitary bee is a social bee. Of the social bees (e.g. bumble bees and some
sweat bees), the most social of all bees is the honey bee. Bumble bee colonies usually consist
of between 100 to 400 workers (depending on the type of bumble bee) whereas honey bee
hives usually consist of between 40,000 to 80,000 workers. Like honey bees, bumble bee
workers collect food while the queen remains in the nest laying eggs. The queen however,
does do some foraging as well before there are any young.

Bee Nests

For a bee to successfully construct a nest there must be adequate forage within the flight
range of the bee. Size matters when it comes to the distance a bee can efficiently fly from the
nest to collect nectar and pollen.

* Large bees (e.g. bumble bees or some large carpenter bees) can forage at distances of
1.5km or more from the nest

* Medium-size bees (e.g. mining or leafcutter bees) can fly 350-450m from the nest

» Small bees (e.g. sweat or some carpenter bees) generally fly no more than 200m from their
nest
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It is important to remember that the shorter the distance a bee has to fly to find flowers, the
more efficiently it can forage and therefore provide for more offspring. No matter the size of
the bee, bee populations thrive best when abundant forage is available close to their nests.

Nest location and the type of construction varies greatly by the species of bee. About 70
percent of solitary bees nest underground. All ground-nesting bees burrow narrow tunnels
ending in small chambers from 15¢cm to 1m in depth.

GROUND
NEST

2

Printed with permission from Heather Holm, Author, Pollinators of Native Plants, 2014

The other 30 percent of solitary bees build their nests above ground in hollow tunnels in the
soft centres of twigs or canes of some plants, in abandoned wood-boring beetle tunnels or
in tunnels that some species excavate themselves into wood, especially dead or decaying
stumps and snags.

Bumble bees, which make up about 20 to 30 species in any one agricultural region of
Canada, are among the most important native pollinators of agriculture crops, construct
nests underground in existing cavities like rodent burrows, or in natural cavities under rocks,
tree roots and grass tussocks. Occasionally some species will construct their nests above
ground in bird nests or tree cavities.
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For all species, there seems to be a preference for nest openings pointed towards the morning
sun (east and south facing slopes). Preferred nest entrances are sloped or well-drained.
Ground-nesting solitary bees have a preference for bare soil that allows them easy access for
digging. Ground nesting bumble bees, on the other hand, prefer a thick vegetation cover that
hides the nest entrance. In all cases, tilled land is not preferred.

Halictid bee emerging from a soil nest.

Source: Native Pollinators and Agriculture in Canada, Agriculture & Agri-Food Canada, Photo Credit — M.
Wonneck

Both ground-nesting and cavity-nesting bees (e.g. hollow tunnels in wood) must collect water for
use in nest construction.

Bee Hives

The opposite of native bees are managed bees. Managed bees include some bumblebees,
alfalfa leafcutting bees and honey bees but only honey bees typically live in man-made (also
called artificial) hives. There are two basic types of modern hives in common use.

» Langstroth hive which has enclosed, moveable frames to hold the comb
» Top-bar hive which has only a top-bar to support the moveable comb.

Movable frames and movable combs, allow the apiarist to inspect for diseases and parasites and
also allow a beekeeper more easily to split the hive to make new colonies.

Bees will only occupy the new hive correctly if it already contains some honeycomb or wax plates.
If these aren’t available inside the hive, bees will build their own honeycomb that doesn’t work
with the frame. The beekeeper won'’t be able to remove the frames or combs.
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Photo credit Elizabeth Johnston
What do bees eat?

When foraging for food, most bees search for two things:

* Nectar for energy
* Pollen to feed their offspring or to help produce their eggs

The range of flowers from which bees can gather nectar depends on the length of their
tongue. Short-tongued bees can only drink from open flowers. Long-tongued bees can
reach the nectar offered by deep or complex flowers.

Some bees (Specialists) tend to specialize on one or only a few species of plants that are
flowering during a relatively short period of time during the summer.

Other bees (Generalists) collect pollen from a wide range of flowering plants. This not only
reduces their risk of starvation if a certain type of flowering plant has a bad year, but it also
allows them to be active over a longer period of time as they can switch to a different flower
each time new flowers bloom.

Honey bees, which don’t hibernate during the winter, keep themselves warm and fed all
winter by metabolizing honey stored from the previous season.

When foraging for food, all bees are highly effective pollinators for many reasons:

» The hairy bodies of some bees that allow for the transport of large amounts of pollen

* Their consistent foraging focus on certain species of flowering plants

* They only eat nectar and pollen

* Their behavior around flowers such as “buzzing” in the case of bumble bees which is very
effective in shaking free and distributing pollen
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Fun Fact
Almost all bees are strictly vegetarians. This is what separates bees from wasps. Wasps are
the closest relative to bees but a wasp is carnivorous.

Source: Native Pollinators in Canada, Agriculture and Agri-Food Canada, 2014
Specific Habitat Needs of Flies
Where do flies live?

According to Agriculture and Agri-Food Canda, flies are among the most frequent visitors to
flowers. But, because flies do not live in nests, they do not collect pollen and do not need large
quantities of nectar. Still, flies can be important pollinators of specific plants that other pollinators
do not visit frequently. Flies are thought to contribute significantly to the pollination of many
flowering plants in North America.

For agricultural crops, flies can be important pollinators of strawberries, onions and especially
carrots. Because carrots are not favoured by managed bees, some carrot-seed producers use
commercially-reared flies inside cages to provide pollination.

There are many families of flies in North America. The life cycle of a fly can range from days to
years depending on species and conditions although most flies live less than a year. The adult
housefly can live up to one month in the wild. The fruit fly also lives for approximately 30 days
after reaching adulthood. Flies are eaten by many predators, so very few of them live as long as
they can. Because of the short life span of of these common flies, nests are not necessary for
survival.

What do flies eat?

Many flies do most of their feeding as larvae. Some eat fungi or plants, especially fruit. Some lay
their eggs in the stems or leaves, and the larvae give off chemicals that make the plant swell up
into a ball. This protects the fly larva and gives it plenty to eat. Other species eat dead animals
and many eat dung.

When an adult fly finds food that’s solid, it rubs the food with bristles on its proboscis, a tubular
appendage from its mouth. Then, the fly vomits a mixture of saliva and digestive juices onto the
food. This breaks down the food and turns it into a liquid form. Flies are unable to chew or bite.
They absorb liquid like a sponge, and it goes straight into their stomachs. Flies look for food by
tasting things with their feet and palps (a pair of elongated appendages near the mouth of the fly
that help with the sense of touch and taste).
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LEADER RESOURCE

Fun Fact

If you've ever noticed fly specks on walls or surfaces, then you’ve observed the telltale signs of

a housefly’s recent meal. Those little dots are leftovers of its regurgitative eating habits.

Source: Animals — How Stuff Works http://animals.howstuffworks.com/insects/housefly3.htm

Specific Habitat Needs of Wasps
Where do wasps live?

Wasps are the bee’s closest relative.

Social wasps nest in colonies. Most colonies are constructed with a paper-like material.

Wasps create this material be chewing and regurgitating wood fibres. Paper nests are sited

on horizontal surfaces such as tree limbs or house soffits as well as in shrubs and below

ground. Social wasps can aggressively protect their nests by stinging intruders. When visiting

flowers for nectar, wasps are usually docile.

Solitary wasps build nests in a variety of locations including burrows in the ground, cavities

in plant stems and wood and cavities formed with mud. One adult female builds the nest

and provides for the larvae. Solitary wasps do not aggressively defend their nests like social

wasps.

What do wasps eat?

As larvae, wasps are typically carnivorous, feeding on insects provided by their mothers.

As adults, both social and solitary wasps switch to a vegetarian diet of nectar and other sugar
sources, such as rotting fruit. Adult wasps have short tongues. As a result, wasps tend to be

attracted to shallow flowers like goldenrod, chives, zinnia, cornflowers and asters.
Adult social wasps however, are predators of other insects including caterpillars which they
chew and regurgitate to feed their larvae as insect bits. The adult wasp doesn'’t eat the

caterpillar themselves.

Adult solitary wasps capture prey such as caterpillars, grasshoppers, sawfly larvae, crickets
and katydids. The prey is paralyzed by the female’s sting and is then transported back to the

nest. Itis entombed in the nest, still alive, to provide an unspoiled meal for the developing

larvae to feed upon.

In addition to their role in pollination, wasps act as a natural pest control because they eat

other insects. Almost every pest insect species has at least one wasp species that preys upon
it (parasitizes it), making wasps critically important in the natural control of the number of pests



LEADER RESOURCE 4-H ONTARIO - POLLINATOR PROJECT

Wasps tend to ignore humans but can become a problem when they build their nests around
houses, raising concerns of stings. Knowing what attracts wasps can help to know what to
avoid planting around houses and other areas where humans frequently work.

Specific Habitat Needs of Beetles
Where do beetles live?

Beetles are the most diverse group of insects. There are over 300,000 species known to
science, and probably many tens of thousands more still unknown. Beetles are found on
land and in fresh water all over the world. Beetles are found in just about every habitat. Most
species live on plants, while others tunnel or burrow and some swim.

What do beetles eat?

Beetles eat all kinds of food. Most are specialists in few kinds, but some, like ground beetles,
eat lots of things. Most beetles eat plant parts, either leaves or seeds or fruit or wood. Many

are predators on other small animals and are involved in pest control of some insects. Some
eat fungus, and there are a bunch of species that eat dung. Sometimes the larvae eat different
foods than the adults do.

Beetles were among the first insects to visit flowers and they remain essential pollinators
today. They are especially important pollinators for ancient species such as magnolias and
spicebush. Beetles will eat their way through petals and other floral parts. They even defecate
within flowers, earning them the nickname “mess and soil” pollinators.

Fun Fact
Beetles rely on their sense of smell for feeding and finding a place to lay their eggs. Scents
associated with beetle pollination are often spicy (Crab apples), sweet or fermented scents.

Source: USDA Forest Service www.fs.fed.us/wildflowers/pollinators/animals/beetles.shtml
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Specific Habitat Needs of Ants
Where do ants live?

Ants are found in just about every habitat on land except the very coldest. All ant species need
sheltered places to nest and take care of their offspring. Most species nest underground, but
some nest in trees. Some very small ant species can make nests inside acorns and other
small hiding places. Adult ants can live in drier conditions than many other invertebrates, but
ant eggs and young need humid conditions to survive.

Ants are common social insects. They always live in colonies (a colony is a group of related
ants). Some colonies have millions of ants in them. Each ant colony consists of the following:
* Queen - The queen begins her life with wings, which she uses while mating. After mating
with a male ant (or many males), she flies to her nesting area. She then loses her wings and
spends her life laying eggs.

» Workers - Workers are the many sterile (non-reproducing), wingless female worker ants who
are the daughters of the queen. These workers collect food and feed members of the colony,
defend the colony and enlarge the nest. Most of the ants in a colony are workers.

» Soldiers - Soldiers are large workers (sterile females) who defend the colony and often raid
other colonies, capturing slaves.

* Males - Males are small ants that have wings. They fly from the colony to mate with a queen.
They die soon afterwards.

What do ants eat?

Ants might possibly have the most diverse diet in all of the animal kingdom. Ants will literally
eat almost anything. There are over 12,000 species of ants and while an individual species of
ant may have a relatively limited diet, collectively their diet is incredibly diverse.

Some ants have very specialized diets and so not all ants will eat the same things in the

wild. Some ants are predatory, some ants are foragers, some are farmers, and some are
scavengers. It really depends upon the type of ant, but generally speaking most ants eat from
one of these categories:

» Sugars & Fruits

* Meats & Protein

* Seeds & Grains

* Vegetables
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Ants form a great group of social insects that are great lovers of nectar. These busy insects
are often observed visiting flowers to collect energy rich nectar. Since ants are wingless, they
have to crawl into each flower to reach the nectar. Ants are more likely to take nectar without
effectively cross-pollinating flowers. The flowers that are visited by ants are typically:

 Low growing
» Have small inconspicuous flowers
» Have flowers that are close to the stem

Ants are not considered good pollinators. For the most part, ants are parasites as they rob
nectar without conveying useful amounts of pollen to a stigma.

Additionally, scientists have discovered that some ants and their larvae secrete a natural
substance that acts as an antibiotic. This secretion protects ants from bacterial and fungal
infections. Unfortunately for the flowers which are visited by these ants, this secretion also Kills
a pollen grain very rapidly when it comes in contact with this natural antibiotic.

Source: United States Department of Agriculture Forest Service http://www.fs.fed.us/wildflowers/
pollinators/animals/ants.shtml

Fun Fact

How To Move An Ant Hill

Take an 8 to 20 litre (2 to 5 gallon) pail and drill small holes in the bottom of it. Place it on the
area where the ants are, usually before they have built a large ant hill. Fill it full of sand or at
least 2/3 full. Leave the pail there for at least spring and summer. Then move the pail to an
area that you don't mind the ants living and leave it there.

Remember that ants are important to our environment!

Source: Vicki Beard, Pollination Guelph

Specific Habitat Needs of Butterflies
Where do butterflies live?

When it comes to exactly where butterflies live, there is no simple answer because butterflies
live all over the place. It all comes down to what season of the year it is and the species of
butterfly. Butterflies are cold-blooded creatures so any hot or warm climate is going to be the
best possible place for butterflies to live.

One of the main things that influences where butterflies live is the food source available in the
area. If a butterfly cannot find food, it will move on to a better place where food is available. If
you want to attract butterflies to your garden, be sure that you plant a lot of flowers, not only for
the butterflies themselves, but also for the caterpillars. When the flowers start to die off in the
winter, the butterflies either have to hibernate or move south for the winter.



4-H ONTARIO -POLLINATOR PROJECT LEADER RESOURCE

What do butterflies eat?

The larvae (caterpillars) of butterflies eat ONLY leaves of plants. Different caterpillars like to
eat certain kinds of plants. The leaves allow the caterpillar to grow and get all of the vitamins
needed to transform into a beautiful butterfly.

In turn, the adult butterflies consume all sorts of different things including nectar, water and
even liquids from some of the fruits we consume. Butterflies feed primarily on nectar from
flowers. Some also derive nourishment from pollen, tree sap, rotting fruit, dung and dissolved
minerals in wet sand or dirt.

In order for a butterfly to eat their food a small little pipe, like a straw, which is coiled in its
mouth most of the time, is what an adult butterfly uses to suck up all of the nectar from plants.
The straw is called a ‘proboscis’. This is the reason that all butterflies generally stick to an all-
liquid diet. It is very hard to suck up any solids with a straw like that for your mouth.
Butterflies are known for their completely liquid diets. Whether they are sampling nectar from
all sorts of different flowers, or they are using their long ‘straw’ to drink up water out of shallow
ponds, butterflies are usually always looking for things that are liquid to eat.

As butterflies sip nectar from flowering plants they then carry the pollen from plant to plant
which aids plant reproduction (pollination).

Specific Habitat Needs of Moths
Where do moths live?

Like butterflies, moths usually stay close to the food plants used by their young. However,
there are so many kinds of moths, and they eat so many kinds of plants and plant parts, that
different species can be found in almost all land habitats. Moth caterpillars are usually found
on or near their food. The adults are usually nearby, except for a few species that migrate to
avoid harsh climates.

What do moths eat?

Most moth caterpillars eat the leaves and flowers of plants. Some moth caterpillars eat fruit, or
seeds, and a few eat animal foods like beeswax or fur. A very few species of caterpillars are
carnivores, eating aphids or other soft-bodied insects.

Adults mostly drink nectar or sap. They sometimes feed on mud to get minerals or on animal
dung to get protein that they need.
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Specific Habitat Needs of Hummingbirds
Where do hummingbirds live?

Hummingbirds live in North and South America as far north as Alaska and as far south as
Chile. Most hummingbirds live in South America.

There are over three hundred types (species) of hummingbirds making hummingbirds the
second largest species of bird in the Western Hemisphere. Ecuador has the largest number
of types of hummingbirds. There are more than 50 types of hummingbirds that breed in
Mexico, more than 15 types that breed in the United States and more than 3 types that breed
in Canada.

Many hummingbirds love the habitat of wooded and forested areas that have lots of flowers
as well as meadows and grasslands. There are plenty of hummingbirds that live quite well in
large cities, cool areas, warm areas and places that get snow.

Hummingbird nests are very hard to spot because they are so small and so well camouflaged.
Both animals and people can easily look right at a hummingbird nest and think it is just a
small knot on a tree limb. Sometimes the easiest way to find a hummingbird nest is to follow a
female hummingbird.

When building a hummingbird nest, it is the female hummingbird who chooses the location
and builds the nest. Female hummingbirds do not like to use regular bird houses as they are
too confining. When hummingbirds are looking for a place to stay, they are looking for things
like bugs, nectar and water. She will also look for a place that is well off the ground to prevent
predators like ants, snakes and predatory birds. Plus, the nest must be sheltered from wind to
prevent baby hummingbirds being thrown from the nest in a wind storm. She will need a good
solid base like in a “Y” or crossed branches of a tree or bush.

Female hummingbirds will need nesting material to make the nest. They like to use nice soft
material like moss, lichen, cotton fluffs, bits of willows, soft plant pieces, dryer lint and leaf
hairs. The female will bring these items back to her nest a little at a time, gluing it all together
with spider webs. The spider webs make terrific glue for the nest, allowing the nest to stretch
and be flexible as the baby hummingbirds grow. The spider webs also make it easier for the
mother hummingbird to repair the nest when damaged. While building the nest, the female
hummingbird will try to camouflage it as much as possible by using small sticks, seeds and
plant pieces to shade the outside of the nest. She will make sure the lighter parts of the nest
are in the sun, while the darker parts of the nest are in the shade, blending it in with the
surroundings.

Reprinted with permission from World of Hummingbirds www.worldofhummingbirds.com
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What do hummingbirds eat?

Hummingbirds love to drink nectar from flowers and feeders. They also like to eat bugs.

A good way to attract hummingbirds is to plant a hummingbird garden. A hummingbird garden
can be rather large rolling across several acres, to very small such as a window-box planter or
a couple of plants and feeder on a porch. Hummingbirds have no sense of smell, so what the
flower smells like doesn’t really matter. Choose trumpet flowers like those on Honeysuckle plant,
or a Trumpet Vine.

As much as hummingbirds need nectar as part of their daily diet, you will also need water to
attract them. Hummingbirds need water to drink and bathe. Hummingbirds are also attracted to
an area that has lots of little bugs to eat. Hummingbirds need protein to survive and eating tiny
bugs like gnats and spiders give them that needed protein.

Bats

Bats can be found in almost every part of the world except where it is very, very hot or in the
really cold areas and on some remote islands. They live on all continents except Antarctica.

In some parts of the world, bats are good pollinators. However, bats do not pollinate any plants
in Canada. Because of this, bats will not be covered in this project.

Fun Fact
One of the most common bats, the Little Brown Bat, can eat up to 1,200 night flying insects in
just one hour and is known to consume one third of its body weight in as little as 30 minutes.

Source: Bats 4 Kids http://www.bats4kids.org/food2.htm and Orkin http:.//www.orkin.com/wildlife/bats/
what-do-bats-eat/
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BEFORE THE NEXT MEETING

Try one of the following activities.

1. Go for a walk in a rural area (make sure you get permission first if you don’t own the land!)
or in a conservation area. Make sure an adult knows where you are and never go alone. Take
pictures of any pollinator habitats you see and put the pictures in your Record Book.

AND/OR

2. Either go for a walk in your backyard and take pictures or look on the Internet for pictures of
as many different kinds of butterflies as possible. Put the pictures in your Record Book. For
each butterfly, research as to what kind it is and if it is native to Canada.
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MEETING 3 DIGGING DEEPER

DIGGING DEEPER #1

For Senior Members
What Plants do Hummingbirds Like?

There are a variety of plants that hummingbirds like to get nectar from but, hummingbirds
are also fairly specific with their likes and dislikes. Nectar availability, colour and the
physical traits of a flower all contribute to whether or not the flower will be attractive to a
hummingbird. Research which plants, that are native to Ontario, that hummingbirds prefer.
If possible, find some of these plants or the seed for these plants and start a hummingbird
garden in a flower pot or box planter. Towards the end of this project, bring the
hummingbird garden to a meeting to share with the rest of the group.

If possible, share this garden at Achievement Day, Awards Night, at school or wherever else
you might be able to discuss the importance of hummingbirds and of pollinators in general.

DIGGING DEEPER #2

For Senior Members

Photo Hunt

There are many pollinators in the environment where we live but getting pictures of them

is sometimes a challenge! Some insects are quite small while others, like hummingbirds,
never sit. Try to get as many pictures of different pollinators as possible, put the pictures in
your Record Book and be prepared to share your pictures with the rest of the group at the
next meeting.
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DIGGING DEEPER #3

For Senior Members

Beneficial Insects

Beneficial insects are insects which you can attract to your garden, which prey on harmful
insects or their larvae. Some of these insects include:

» Wasps

 Ladybugs

* Nematodes

» Hover-flies

* Praying Mantis

Find out if there are other insects that are native to the area you live in that also provide natural
pest control and add to this list. Determine which pests they control.

Once you have a list for your area, examine a garden close to where you live to see if it
contains any of these pests and if there are any beneficial insects in the garden to help with
controlling them. Document your findings and take pictures if possible.
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ACTIVITIES

Activity #6 - Backyard Brainstorm

From a small backyard, to an entire neighbourhood, to a rural property, we can find many
different kinds of plants and animals living in our community. We use different senses to

observe life around us. We may pay attention to the sounds of birdcalls, the colour of an

insect or the smell of a skunk roaming in the neighbourbood.

Instructions:

1. Before going outside, ask 4-H members to name as many plants and/or animals that
they can think of that live in their neighbourhood. Depending on the group, you may want
to write down their answers on a large sheet of Bristol board or have each 4-H member
make their own list.

2. Go outdoors and ask members to answer the question again of how many plants and/
or animals are in their neighbourhood. Help by prompting them with cues from their
senses:

» What different sounds do you hear?

* What are making those sounds?

* What do you smell?

* What is making that smell?

* What do you see?

3. Have members use cameras, sketchbooks or notebooks to record the living things they
observe in their neighbourhood.
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ACTIVITIES

Activity #7 - Milk Carton Newspaper Tubes Bee Nest

Close to a third of our native bees nest in wood, invluding hollow or pithy-stemmed plants.
Milk carton bee nests are fun to make and use materials that are easy to find. Visit www.
pollinationguelph.ca for additional methods of making bee nests.

Items Needed:

* 2L or 4L milk carton (rinsed)

* 4 sheets of 8 72" x 11” white paper

* 4 newspaper pages

* Pair of scissors

* Pencils or dowels of varying sizes

* Tape (Scotch or masking tape is best)
* String

* Post/stake

* Paint/markers

*NOTE: hollow or pithy-stemmed twigs can also be used in place of the newspaper tubes. Natural
plants stems are recommended as the newspaper can become soggy and moldy.

Instructions:

1. Following the fold lines at the top of the carton, cut half-way around the carton (e.g. where the
“spout” is). This leaves an overhang on the box to help keep out the elements.

2. Paint the outside of the carton using weather-resistant paints. Decorate as desired using
paints or permanent markers. (this step is optional).

3. Layer sheets of newspaper and plain paper together, with the long edges together. The white
paper keeps the best away from the newspaper ink and the newspaper increases the strength of
the tube and decreases the light.

4. Cut the newspaper-white paper layers along the edge of the white paper (i.e. 8 /2" wide
segments).

5. Fold this segment in half along the longest length and then in half again. Cut the folds so that
you have similarly-sized newspaper-white paper sets, approximately 7cm x 20cm (2 %4” x 8 V2").
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6. Using a pencil or a dowel, roll the pieces into cylinders or tubes. Different sized dowels
are recommended as different bees prefer stems of different diameters and lengths (see
also #8 below).

7. Tape the edges shut and slide the tube from the dowel. Fold the last 1 to 2.5cm (1/2” x
1”) of the tube upwards and tape it to the body of the tube. This closes the end of the tube
and prevents light from entering. The female will plug the front entrance with mud after she
finishes nesting.

8. Repeat until you have 15 or more tubes. Place the tubes in the carton, packing
additional newspaper around the tubes so that the tubes remain horizontal and will not fall
out if moved.

Directions Using Twigs/Stems (continue after steps 1 & 2 above)

Any type of dead stems with a hollow or pithy stem can be used for nesting tubes. Example
species include goldenrod, Queen Anne’s Lace, sumac, teasel, cattails/reeds, elderberry,
parsnip, rose and raspberry stems/twigs. One end of the twigs should be closed (e.g. by

a knot or stem node) so that the tube has only one opening; the female bee will plug the
front entrance with mud after she finishes nesting. Pack the tubes in the box tightly so that
the tubes remain horizontal and will not fall out if moved. Tubes should end just before the
edge of the box overhang, to protecxt the bees from the elements.

9. The completed nest can be placed on a building, post or in a tree. The nest should be
kept level, with the entrance facing east or south-east. Directo subshine in the morning
helps warm the bees up in preparation of flight. Ensure that the nest is stable and not going
to move in the wind or the bees will nest elsewhere. The actual height does not matter,
although 0.6 to 1.8 metres (2 to 6 feet) from the ground is good.

Maintenance:

It is best to put out nests in early spring although it is never too late to put a new one out as
females of some species will lay eggs throughout the year. If a female finds a tube suitable,
she will lay a series of eggs on a pollen and nectar ball, separated by partitions. As the
eggs hatch, the larvae will feed on the provisions and then create cocoons in which they will
mature into adults later in the summer or the next spring. It is important to note these bees
will only sting if handled roughly (e.g. squeezed) and in the rare cases where this happens,
their sting is similar to a mosquito bite.

Activity Source: Pollination Guelph
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ACTIVITIES

Activity #8 - Bee House

NOTE: this activity requires the use of a drill. Caution is to be exercised, especially with
younger members.

Items Needed:

* Plants stems (paper straws, raspberry canes, New Tork Iron weed stems, cup plant
stems or other stems) with pithy centres or hollow centres that are approximately. 10mm
in diameter

* Long drill bits (3, 4, 6, 8, 10 and 15.8mm)

* Drill

* One 22.5cm to 25cm (9 to 10 inch) water proof container — metal or ceramic (not metal)
* One piece of untreated board approximately 10cm (4 inches) wider and approx.. 20cm
(8 inches) longer than your container

» Water proof glue if your container is ceramic

» Galvanized metal screen with openings between .6 to 1.25cm (4 to Yz inch) (can be
found in farms stores in the chicken wire area)

» Galvanized wire 2.5cm (1 inch) longer than the circumference of your container

» Wire cutters

* Pliers

* Two 3.75cm (1 Yz inch) deck screws

* Two 5¢cm (2 inch) deck screws

Instructions:

1. Research the bee you would like to attract. 30% (approximately 800 plus species) of
native bees nest in used beetle bores made in wood, pithy stems and other cavities.

2. Cut each stem or straw 20cm (8 inches) in length.

3. The type of bee you are trying to attract will determine which drill bit you will need;

3, 4, 6, 8 or 10mm will accommodate most bees found in Canada. Mason bees are
attracted to a 15.8mm (5/8”) hole.

4. Wrap the end of your drill bit with duct tape or a cloth and clamp it into a vise. Using
gloves, run the drill bit through the length of each stem. NEVER do this with the drill bit in
an electric drill. The sides of the stems are too weak to drop the drill bit from injuring your
hand. You may need to clean the incised of the stem from both ends. To do this, push
the drill through both ends of the stem.
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LEADER RESOURCE

5. Make a water-proof wooden container or use a ceramic wine cooler. Do not use metal

containers as they can become too hot. Ceramic wine coolers can sometimes be found at re-

use stores. The water-proof container needs to be at least 22.5cm (9 inches) deep as you want

it at least 2.5cm (1 inch) longer than the straws.

6. If your container is made of wood, drill a hole approximately 2.5cm (1 inch) from the top and

directly in the centre of the untreated board and attach your container to this piece of wood

using deck screws. If your container is ceramic, use waterproof glue to attach the container

approximately 10cm (4 inches) from the top of the wood. Set aside to let the glue dry.

7. Pack the stems/straws very tightly into the container.

8. Using wire cutters, cut a piece of the metal screen 2.5cm (one inch) larger than the
circumference of your container. Trim the wire along the edges of the screen. Place the wire over
the open end of the container and bend the screen over the edges of the container. Using pliers,

twist the ends of the wire together until if holds the screen in place.

9. In the early spring, place you bee house in full sun facing southeast (directly facing the

sunrise) at the level of your flower blooms. It is important that the bee house is firmly attached

to a post or other fixture in your garden.

10. Inspect the bee house often. Be sure that the screen stays firmly attached otherwise,
squirrels and chipmunks will be able to get inside and eat the bee eggs and/or larva.

11. To reduce the spread of mites and diseases, remove the old straws and replace with new

ones.

12. To help attract bees to your area, leave some bare areas with lose soil, leave mulch with

leaves, use native plants and have a small pond or some form of running water. Water splashing

or running over rocks provides wet areas for insects to drink from.

Activity Source: Vicki Beard, Pollination Guelph
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ACTIVITIES

Activity #9 - Hummingbird Feeder

Hummingbirds satisfy their sweet tooth with flower nectar. While it is best for hummingbirds
to get their nectar from appropriate flowers and plants, this isn’t always a reality, depending
on where someone lives. If possible, it is a great idea to plant a flower garden or flower
boxes for a balcony for hummingbirds to feed on flowers. But, an alternative option is to
make a hummingbird feeder.

To get enough food, a hummingbird has to eat a lot quickly. Hummingbirds feed at a rate of 2
to 13 laps per second.

Items Needed:

» 500mL plastic bottle, empty and cleaned

« Lid with an opening bigger than the bottle opening (a milk jug cap will do for a pop bottle-
sized opening but a cap with higher sides will prevent overflow if the temperature or air
pressure changes or if the feeder sways in the wind)

* Elastics (or twist ties)

* 6 twist ties or 2 pipe cleaners

» Sugar

» Water

Instructions:

1. Make the nectar by mixing 1 part sugar with 4 parts water. Set aside.

2. Put an elastic band snugly around the upside-down bottle near the top.

3. Bend a pipe cleaner over the top of the bottle and hook it under both sides of the elastic to
make a hanger for the feeder.

4. Put an elastic snugly around the bottle in the indentation where the cap would normally go.
5. Cut a pipe cleaner in 3 and twister the 3 ends together.

6. Tape the twisted ends to the centre of the top (the smooth side) of the cap so that the three
pipe cleaner ‘legs’ stick out radially 120 degrees apart.

7. Tuck these pipe cleaner ‘legs’ under the elastic to hold the nectar-catcher cap under the
bottle opening. Twist ties can be use in place of pipe cleaners if you want to keep to recycled
material.

8. Fill feeder with nectar 2/3 full.

9. Holding bottle right-side up, tuck pipe cleaner ‘legs’ under the elastic to hold the nectar-
catcher cap under the bottle opening.

10. Hold the cap against the bottle opening, carefully turn the feeder right-side up and hang.
11. Each week, empty the old nectar out of the feeder, clean the feeder with soap and water
and refill it.

Ask members the following questions:

. What are some natural sources of nectar?

. What are some flowers that hummingbirds like?
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ACTIVITIES

Activity #10 - Butterfly Planter Boxes

Adult butterflies drink nectar to maintain their water balance and energy supplies. This
nutrition contributes to their ability to survive, mate and lay eggs. Occasionally, when adult
butterflies overfeed themselves, they squirt out liquid spray from their belly.

In the city, butterflies may find it difficult to find appropriate flowers to feed at. So, providing a
planter box (or even better, a butterfly garden) with flowers is a great idea!

Another option is to create a planter box with host plants to learn about metamorphosis and
the butterfly lifecycle. Butterflies would be attracted to lay eggs on these plants and then
everyone can watch as the caterpillars grow on the plants. Options for host plants include
dill, fennel and any milkweed species, just to name a few.

Depending on the size of the planter box (or butterfly garden), host plants and plants for adult
butterflies could all be included in one spot.

Items Needed:
* Planter box

* Potting soil

* Plants/flowers
» Water

Instructions:

1. Research to find out which butterflies live in your area.

2. Research or take a trip to a local greenhouse to find out which plants/flowers are best for
attracting butterflies. Ask if any pesticides have been used to treat the plants.

3. Plant these plants in the soil in your planter box.

4. Place the planter box in an area that receives at least 5 to 6 hours of sun a day.

5. Water the planter box as necessary.

6. Observe the butterflies from a distance as they visit the flowers in your planter box.

Ask members the following questions:

* Why is it best to have plants available to butterflies for nectar rather than fruit and sugar
water? (butterflies will pollinate while gather nectar)

» Were there some flowers that the butterflies preferred to feed at? Were there some flowers
that the butterflies never visited?

* What types of butterflies were attracted to the flowers? Draw a picture(s) of the butterflies
that were observed.

* Observe the butterfly planter box. What other animals or insects are the flowers attracting?
How many of each species?

Have members record their findings in their Record Book.
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ACTIVITIES

Activity #11 - Butterfly Puddles

Items Needed:

* Flat Pan (like a pie plate)

» Sand (sandy soil will also work)
» Water

Instructions:

Butterflies cannot drink from ponds or other larger bodies of water and so they must
drink from flowers or mud puddles. Mud puddles allow butterflies to take in moisture and
necessary nutrients.

Go outside and collect some sand — enough for the pie plate. Fill an old pie plate almost
to the rim with sand. Add water — just enough to make a soupy mixture. Stir to make it a
puddle. Then, set out the mud puddle in a spot near flowers that attract butterflies.

Each day, check on the butterfly puddle and add water as required. Watch the puddle over

several days to see butterflies landing for a drink.
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ACTIVITIES

Activity #12 - Bird Silhouettes

Pollinators are attracted to specific colours and may get confused by man-made objects.
When there is a pane of glass in front of them, pollinators see through it and often try to fly
right through a window to get to what is behind. Putting something up on a window, such as
bird silhouettes, gives birds a signal to avoid it.

Items Needed:

« Stiff paper (construction paper, cardstock,etc.)
* Scissors

» Markers/crayons

* Tape

Instructions:

1. Using the templates found in the Record Book, cut out a silhouette using construction
paper.

2. Colour and decorate the silhouette.

3. Tape the silhouette to a window at home.
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ACTIVITIES

Activity #13 - Birdfeeders

Birds, like all animals, have specific needs to survival. In a city, birds may find water in
puddles or in a pond. They may make their home out of a hole in a tree or they may create
a nest out of bits of hair or fabric they find in a yard. Having a bird feeder to watch is a great
way of bringing different bird species into your backyard. Creating a birdfeeder might also
help birds find food during times of the year when finding food is difficult.

The hummingbird does more pollinating than any other bird. But, other birds indirectly also
help with the pollination process.

Items Needed:

* Pinecones (one per member)

* Vegetable shortening

* Trays

* Tablecloth

* Cloths for cleaning up

* Yarn or string (approx.. 40cm per member)
* Plastic bags (for transporting feeders)

* Birdseed

Instructions:

1. Trays with shortening and trays of birdseed should be prepared in advance.

2. Tie string onto the pinecone.

3. Roll the pinecone in the shortening. The more shortening on the pinecone, the more
seeds will stick to it so try to encourage members to coat their entire pinecone in shortening.
4. Roll the pinecone in the birdseed.

5. Place pinecone feeders in a small plastic bag for transporting home.

When members take the pinecones home and hang them up, ask them to keep a journal of
bird sightings.
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MEETING 3 - Life Cycles of Pollinators

Objectives

* Learn about the anatomy of various pollinators.

* Learn what about the life cycles of pollinators.

+ Discover how anatomy and life cycles affect the pollination process.

Roll Calls

* Have you ever looked at an insect or bird closely? If so, what did you notice about it?
» Have you ever had a butterfly land close to you? What colour(s) was it?
* Have you ever seen a hummingbird? What colour was it?

Sample Meeting Agenda — 2 hrs. 45 minutes

Welcome, Call to Order & 10 min
Pledge
Roll Call 5 min
Parliamentary Procedure Minutes & Business 10 min
Topic Information Discussion | Discuss the anatomy and life cycle of 20 min
bees.
Public Speaking/Judging Activity #14 — Bee Waggle Dance 20 min
Activity (instructions found at the end of this
meeting)

Topic Information Discussion | Discuss the anatomy and life cycle of flies, | 20 min
wasps, beetles and ants.

Activity Related to Topic Activity #15 — Drinking Nectar (instructions | 20 min
found at the end of this meeting)
Topic Information Discussion | Discuss the anatomy and life cycle of 20 min

butterflies, moths, hummingbirds and
bats. This could be done in smaller
groups who could then present on various
pollinators in whichever format works best
(presentation, skit, quiz, etc.)

Activity Related to Topic Activities #16, 17, 18, 19 20, 21 — The 30 min
Very Hairy Caterpillar, Origami Butterflies,
Torpor Tag, Hummingbird Dress-Up,
Flight of the Hummingbird, Beak Physique
(instructions found at the end of this

meeting)
Wrap up, Adjournment & 10 min
Social Time!
At Home Challenge Choose one of the At Home activities to

complete.




LEADER RESOURCE 4-H ONTARIO - POLLINATOR PROJECT

Topic Information
All insects, including butterflies, share a common overall body design.
Anatomy and Life Cycle of Bees

Anatomy

The worker bee
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Compound eyes
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than drone
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Source: http://beeranchco.com/wp-content/uploads/2013/07/Anatomy.jpg

Bees have a long proboscis (an elongated tube from the head of an insect) that enables them
to obtain the nectar from flowers. Bees have antennae almost universally made up of thirteen
segments in males and twelve in females. They all have two pairs of wings, the back pair being
the smaller of the two.

The three main parts of any insect, including the honeybee, are a head, thorax, and an
abdomen.
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Head - contains eyes, antennae, and feeding structures

« Compound Eye — Bees in general have two compound eyes and three simple eyes. Each
eye is made up of thousands of light-sensitive cells which help the bee understand colour,
light and directional information from the sun’s ultraviolet (UV) rays.

» Simple Eye - Honey bees have 3 simple eyes that are arranged in the shape of a triangle
on the head. These simple eyes called ocelli mostly help the bee determine the amount of
light present in the environment.

* Antenna - The main function of the antenna of a honey bee is to smell. With the antenna
the honey bee can detect odors and sometimes even the direction of the odor. Another
important function of the bee’s antennae is as an instrument to measure the flight speed.

» Mandible - The mandibles are the strong jaws of the bee. They help the bee eat pollen
for food, cut and shape wax, feed baby larvae and the queen, clean the hive, groom
themselves and fight.

* Proboscis - The proboscis or the tongue functions mainly in drinking or lapping of nectar,
honey, and water. It also plays a role in food exchange between the bees.

Thorax - contains wings, legs, and muscles involved in movement

» Forewing - A Honey bee’s forewing is typically larger than its hindwing. Its main function is
flight but it also is used as a cooling mechanism.

* Hindwing - The hindwing’s main function is also flight and can at times be attached to the
forewings by hooks called hamuli so both pairs of wings can beat in synchrony. It is also
used to fan away heat and cool the hive.

* Legs - The main function of the bee’s legs are for movement, however bees also use their
legs to manipulate and carry pollen and propolis (a resin substance from trees). The hair
on the legs help dust off pollen and other subtances. Bees also have a specialized
structure for cleaning the antennae.

Abdomen - has seven or more segments and contains female reproductive organs in the
queen, male reproductive organs in the drone, and the stinger in both workers and queen.
The number of visible segments differs between queens, workers and drones in the case of
honey bees, and between females and males in other bees.

*Sting - The string has two lancelets supported by hard plates. Strong muscles which are
connected to a poison gland surround the sting. The purpose of a sting is for defense,
however once a honey bee stings, it also loses its life unless it’s the queen (she will
survive). The worker leaves the sting in the body of the victim and when pulling away
ruptures the abdomen and thus dies.

NOTE: Drones (male honey bees) do not sting.
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Life Cycle
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Printed with permission from Heather Holm, Author, Pollinators of Native Plants, 2014

Solitary Bees

Solitary bees live for only one year and are only active for a short period of time throughout the
summer. The flight period (the amount of time during the year that solitary bees are active and
visible) is only three to six weeks. A few solitary bees, like some sweat bees, have two or three
generations of bees each year and are present over a longer period of time.

Mated females spend this time creating nests, gathering food and laying eggs which develop into
larva and pupa in the nest and eventually emerge as adults the following year. For solitary species,
each egg is laid in a separate nest cell. The common names of many bees come from their choice
of nesting sites and materials:

« Leafcutter bees create nest cells with leaves

* Mason bees use mud

* Mining bees dig in soil

* Plasterer bees secrete a waterproofing substance that they use to coat the inside of a nesting cell
* Carpenter bees nest in wood and are able to excavate their own tunnels
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Social Bees

Within their colonies, social bees such as bumble bees and honey bees, have workers and
a queen. While the workers are out gathering food, the queen remains in the nest to lay
eggs. Towards the end of the summer, the bumble bee queen produces males and new
queens who leave the nest and mate. In Canada, the newly-mated queens burrow into
the soil or leaf litter, preferably in a shady location on a north-facing bank or forest edge, to
hibernate for the winter and all other bees die off. Honey bee hives in North America are
perennial which means they live throughout the winter. But, this also means that they need
special care during the winter months to stay alive.

The flight period of social bees (the amount of time they are active and visible) is much
longer. Social bees are often the first bees active in the spring and the last bees that are
active in the fall. Because of this, early blooming plants such as willows and late blooming
plants such as goldenrod are especially important to their survival.

The ability of bumble bees to regulate body temperature by shivering or basking in the sun
allows them to forage during wetter, cooler conditions than honey bees and many other
native bees. The hair on the bumblebee also helps them to regulate their body temperature.

The ability of bumble bees to regulate body temperature by shivering or basking in the sun
allows them to forage during wetter, cooler conditions than honey bees and many other
native bees. The hair on the bumblebee also helps them to regulate their body temperature.
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Anatomy and Life Cycle of Flies

Anatomy
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The head of the fly contains the eyes, antennae and mouthparts. The common housefly
liquefies food with its saliva before the mouthparts are used in a sponging, mopping
capacity. The antennae provide flies with their primary source of smell and often are
different between males and females. The housefly’s compound eyes are some of the most
complex of the insect world, allowing them to see a significant radius around their body.
This makes flies difficult to surprise or swat.

Flies have a pair of fully developed wings on the thorax, and a knobby, vestigial second pair
of wings, called halteres, that are used primarily for balance. The fly’s six legs also connect
to the thorax and are made of five segments. The housefly has a hard exoskeleton that

protects it from moisture loss. Houseflies use the hairs on their bodies to taste and to smell.

Life Cycle

Houseflies pass through four distinct stages: egg, larva, pupa and adult. The life
expectancy of a housefly is generally 15 to 30 days and depends upon temperature and
living conditions.

The life cycle of a house fly begins in the egg stage. A female house fly is capable of laying
up to 150 eggs in a batch. Over a period of a few days, she will produce five or six batches
of eggs. Female house flies like damp, dark surfaces such as compost, manure and other
decomposing organic material for egg laying. House fly eggs resemble individual grains of
rice.
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Within a day, house fly eggs hatch into larvae, also known as maggots. Maggots are legless,
white insects that feed from the egg-laying site for three to five days. During this time,
maggots molt several times. They then choose a dark place to pupate.

Fly pupae are similar in function to butterfly cocoons: their hard, brown shells protect the
inactive, developing flies. Over the course of three to six days, the pupae develop legs and
wings, ultimately emerging as full-grown house flies. Within two to three days, female house
flies are capable of reproduction.
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Anatomy and Life Cycle of Wasps

Anatomy
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Wasps have six jointed legs, two jointed antennae, and strong jaws. In addition to their
compound eyes, wasps also have several simple eyes known as ocelli. These are typically
arranged in a triangular formation just forward of an area of the head known as the vertex.
Wasps have a slender ‘petiole’, or ‘waist’ that separates the abdomen from the thorax and
they have four transparent wings. Many females have a stinger at the tip of the abdomen.

Life Cycle

The life cycle of the wasp consists of the egg, larva, pupa and adult life stages.

Just before winter, the queen wasp mates and finds a suitable place to overwinter in places
such as decaying stumps. The queen is the only one of the colony to overwinter. The rest of
the wasps in the colony die.

When spring arrives, the queen comes out of dormancy, begins feeding and searches for
a nest site to begin her new colony. She builds a nest in a suitable location. Each nest can
contain anywhere from 20 to 45 cells.

The queen lays her eggs in the cells and protects them until the larvae emerge. The larvae
are fed until they pupate. Adults emerge from the pupal cases approximately three weeks
later. Sterile female workers, the first adults to emerge, take over most of the duties of the
queen. As a colony becomes larger, the sole responsibility of the queen is to reproduce.
Thus, the colony can become very large by late summer. It is during this time that the
overwintering queens are produced.
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Anatomy and Life Cycle of Beetles
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Source: www.animalcorner.co.uk

A typical beetle is made up much like any other insect comprising of three main parts;
head, thorax and abdomen.

Head - the head is at the front of the body and is the location of the brain. It also has the
compound eyes, the mouth parts, the pharynx (start of the digestive system) and the two
antennae attached to it.

* Antennae - beetles have two segmented antennae. Beetles antennae are primarily organs
of smell, but may also be used to feel out a beetle’s environment physically

» Mandibles - the mandibles are a pair of hard, often tooth-like structures that move
horizontally to grasp, crush, or cut food or enemies.

« Compound Eye - beetles have two faceted compound eyes which are made up of many
hexagonal lenses.

Abdomen - this is the segmented tail end of a beetle that contains vital organs such as the
heart, reproductive organs and most of the digestive system.

* Spiracles — Insects in general breathe via spiracles. Beetles as well breathe through
‘spiracles’. Spiracles are openings along the body of an insect that usually lead to
respiratory systems. Air enters into them and is then taken into increasingly finer fibres.
Pumping movements of the body force the air through the system. The spiracles can be
opened and closed in an efficient manner to reduce water loss

Thorax - this is the middle part of the beetle to which its legs and wings are attached.

* Elytra - this is the hardened exoskeletal fore-wings that protect the hind-wings underneath
» Hind Wings - beetles have two hind wings that are used for flying and swimming. They are
tucked safely under the elytra when not in use.

* Legs - beetles have six jointed legs comprising of the femur, tibia and tarsus.
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Life Cycle

Beetles, like other insects, go through a complete process of metamorphosis in which it goes
through four stages of development.

Eggs

The life cycle begins with the female beetle laying hundreds of tiny, oval white or yellow eggs,
usually on a leaf or in rotten wood. Some female beetles keep their eggs inside of them and give
birth to live larvae. It usually takes from 4 - 19 days for the eggs to hatch. They then enter into the
‘larval stage’.

Larvae

At this stage, the larvae will eat a tremendous amount of food and continue to grow, shedding its
exoskeleton many times while it grows. Most beetles pass through 3 - 5 stages during the larval
period and some can even have up to 30 stages whereas other beetles can have only 1 stage as
larvae.

Pupa

It then enters into the ‘pupal stage’ which can take up to 9 months and usually happens over the
winter period. After pupating, an adult beetle emerges.

Adult Beetle

The adult beetle will then feed, mate and if it is a female, she will lay eggs for the beginning of
another generation.
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Anatomy and Life Cycle of Ants

Anatomy
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Source: www.greenforkutah.blogspot.com
Head

* Ants have two eyes that are called ‘compound eyes’. This means that each eye is made
up of many smaller eyes, the same as a fly or a bee.

* Ants have antennae which are used for not only to touch, but also for their sense of smell.
* An ant’s head has a pair of large, strong jaws called mandibles. The jaws open and shut
sideways like a pair of scissors. Adult ants cannot chew or swallow solid food. Instead they
swallow the juice which they squeeze from pieces of food. They throw away the dry part
that is left over.

Thorax

* Ants usually lose, or never develop, their wings. Therefore, unlike their wasp ancestors,
most ants travel by walking.

* Like all insects, ants have six legs. Each leg has three joints. The legs of the ant are very
strong so they can run very quickly.

Abdomen

* The abdomen of the ant contains two stomachs. The ant stores food for itself in one
stomach while the second stomach holds food which is shared with other ants. Like all
insects, the outside of their body is covered with a hard armour called the exoskeleton.

Fun Fact
If a man could run as fast for his size as an ant can, he could run as fast as a racehorse.

Source: Animal Corner www.animalcorner.co.uk
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Life Cycle

The life cycle of the ant consists of four stages: egg, larva, pupa, and adult. Fertilized eggs
produce female ants (Queens, workers, or soldiers); unfertilized eggs produce male ants.

Egg
» Ant eggs are oval shaped and tiny (they are usually 1 mm long, but the queen’s egg is many
times larger).

Larva
» The worm-like larvae have no eyes and no legs. They eat food regurgitated by adult ants.
The larvae molt (shed their skin) many times as they increase in size.

Pupa

* After reaching a certain size, the larva spins a silk-like cocoon around itself (against a solid
object, like the wall of the chamber) and pupates. During this time the body metamorphoses
(changes) into its adult form.

Adult
* The pupa emerges as an adult. The entire life cycle usually lasts from 6 to 10 weeks. Some
queens can live over 15 years, and some workers can live for up to 7 years.
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Anatomy and Life Cycle of Butterflies
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Butterflies characteristically have slender bodies, antennae with tiny balls on the ends,

six legs and four broad, usually colourful wings. Many butterflies have striking colours
and patterns on their wings. Butterfly wings are actually transparent - it is the over-lapping
scales that give the wings the colours that we see. These scales are pigmented with
melanins that give them blacks and browns, but blues, greens, reds and iridescence are
usually created not by pigments but the microstructure of the scales.

Butterflies sense the air for scents, wind and nectar using their antennae. The antennae
come in various shapes and colours. Vision is well developed in butterflies and most
species are sensitive to the ultraviolet spectrum.

Butterflies do not have a mouth to taste and eat food like we do. Instead, they taste through
their feet. When they stand on their food, they can taste the food. Because they don’t have
a mouth, they have a kind of long, straw-like structure called a ‘proboscis’ which enables
them to drink juices and nectar. When this ‘proboscis’ is not being used, it is coiled-up like a
garden hose.

All butterflies have six legs and feet. In some species, such as the Monarch Butterfly, the
front pair of legs remains tucked up under the body most of the time and are difficult to see.

Fun Fact
There is no such thing as a stinging butterfly. Butterflies have no stinging organs or venom
in their abdomens, or anywhere else in their bodies. So don’t worry about having a butterfly

land on you. They are completely harmless and you should consider yourself lucky!
Source: Cambridge Butterfly Conservatory www.cambridgebutterfly.com
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Life Cycle

All butterflies have “complete metamorphosis.” To grow into an adult they go through 4 stages:
egg, larva, pupa and adult. Each stage has a different goal - for instance, caterpillars need to eat
a lot, and adults need to reproduce. Depending on the type of butterfly, the life cycle of a butterfly
may take anywhere from one month to a whole year.

The First Stage: The Egg

Butterfly eggs on a Leaf
Printed with permission from Learn About Nature www.learnaboutnature.com

A butterfly starts life as a very small, round, oval or cylindrical egg. If you look closely at
butterfly eggs, especially monarch butterfly eggs, you can actually see the tiny caterpillar
butterfly inside of it. Some butterfly eggs may be round, some oval and some may be
ribbed while others may have other features. The egg butterfly depends on the type of
butterfly that laid the egg.

Butterfly eggs are usually laid on the leaves of plants, so if you are actively searching for
these very tiny eggs, you will have to take some time and examine quite a few leaves in
order to find some.

Butterfly caterpillar

When the egg finally hatches, the larvae emerges which are called caterpillars. Caterpillars
do not stay in this stage for very long and mostly, in this stage all they do is eat.

When the egg hatches, the caterpillar will start its work and eat the leaf they were born
onto. Since they are tiny and cannot travel to a new plant, the caterpillar needs to hatch on
the kind of leaf it wants to eat.



4-H ONTARIO -POLLINATOR PROJECT LEADER RESOURCE

The Second Stage: The Larva (Caterpillar) The Third Stage: Pupa (Chrysalis)

Printed with permission from Learn About Nature www.learnaboutnature.com

Caterpillars need to eat a lot so they can grow quickly. When a caterpillar is born, they are
extremely small. When they start eating, they instantly start growing and expanding. Their
exoskeleton (skin) does not stretch or grow, so they grow by “molting” (shedding the outgrown
skin) several times while it grows.

Caterpillar becoming a Chrysalis

Printed with permission from Learn About Nature www.learnaboutnature.com

As soon as a caterpillar is done growing and they have reached their full length and weight,
they form themselves into a pupa, also known as a chrysalis. From the outside of the pupa, it
looks as if the caterpillar may just be resting, but there is a lot happening. Inside of the pupa, the
caterpillar is rapidly changing.

Caterpillars are short, stubby and have no wings at all. Within the chrysalis, the old body parts
of the caterpillar are undergoing a remarkable transformation, called ‘metamorphosis, to become
the beautiful parts that make up the butterfly that will emerge. Tissue, limbs and organs of a
caterpillar have all been changed by the time the pupa is finished, and is now the butterfly ready
for the final stage of a butterfly’s life cycle.
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The Fourth Stage: Adult Butterfly

Printed with permission from Learn About Nature www.learnaboutnature.com
Butterfly emerging from a Chrysalis

Printed with permission from Learn About Nature www.learnaboutnature.com

Finally, when the caterpillar has done all of its forming and changing inside the pupa, if you are
lucky, you will get to see an adult butterfly emerge. When the butterfly first emerges from the
chrysalis, both of the wings are going to be folded against its body. This is because the butterfly
had to fit all its new parts inside of the pupa.

As soon as the butterfly has rested after coming out of the chrysalis, it will pump blood into the
wings in order to get them working and flapping. Then they get to fly. Usually within a three or
four-hour period, the butterfly will master flying and will search for a mate in order to reproduce.
When in the fourth and final stage of their lives, adult butterflies are constantly on the look out to
reproduce and when a female lays their eggs on some leaves, the butterfly life cycle will start all
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Anatomy and Life Cycle of Moths
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Source: Animal Corner www.animalcorner.co.uk

Moths have three pairs of jointed legs on the thorax. Moths are also characterized by their
two pairs of large, scale-covered wings and by mouthparts that form a long proboscis for

sipping nectar. Moths have compound eyes and two antennae.

The most notable difference between butterflies and moths is the antennae. Most butterflies

have thin slender antennae which are club shaped at the end. Moths often have comb-like
or feather antennae that are not club shaped at the end. There are a few exceptions to this

as a few moths have club-shaped antennae.

Life Cycle

Like butterflies, moths also have a complete life cycle with four separate stages; egg, larvae
(caterpillar), chrysalis and ending with a moth emerging from the chrysalis.
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Anatomy and Life Cycle of Hummingbirds

Anatomy
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Printed with permission from Mitch Waite, Image Designer, www.ibird.com

Hummingbird anatomy is different than any other bird in the world. However, there are also
quite a few similarities. Some of the differences and unique things about hummingbirds
include:

Beak or Bill: The beak or bill on a hummingbird is longer in proportion to their body than
other birds. This is so they can reach deep down into a tubular flower to get the nectar. A
hummingbird’s beak is not hollow. They do not sip nectar up like a straw. The beak or bill has
an upper and lower portion, much like any other bird.

Bones: In order to be as lightweight as possible, most of the hummingbird’s bones are
extremely porous. Some hummingbird bones, like those in the wings and legs, are hollow to
save even more weight.

Brain: A hummingbird’s brain is approximately 4.2% of its body weight, the largest
proportion in the bird kingdom. Hummingbirds are very smart and they can remember every
flower they have been to and how long it will take a flower to refill.

Ears: A hummingbird has two ears located on each side of the hummingbird’s head. A
hummingbird can hear better and easily decipher small fluctuations of tones better than
most humans.

Erythrocytes: Erythrocytes are the red blood cells in a hummingbird’s blood.
Hummingbirds have the greatest concentration of erythrocytes than any other animal in the
animal kingdom.
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Eyes: Hummingbirds have very large eyes in proportion to their body weight. The eyes are set
on the side of the head allowing the hummingbird to see both ahead (binocular vision) and on
the side peripherally (monocular vision). Hummingbirds have many more rods and cones than
humans in their eyes to help them see well. This makes them better able to see colors and
ultraviolet light. Hummingbird’s eyes will regularly outweigh a hummingbird’s brain.

Feathers: Some feathers on a hummingbird hold bright radiant color. This colouring comes
from iridescent coloring like on a soap bubble or prism and requires sunlight to show these
colours off. An average sized hummingbird will have about 940 feathers. This is more feathers
per square inch of their body than any other bird in the animal kingdom.

Gorget: A gorget is the neck area of a hummingbird. Male hummingbird’s gorget usually has
many bright colors to attract female hummingbirds.

Heart: A hummingbird’s heart is a relatively large organ in comparison to a hummingbird’s body
weight. It makes up 1.75% to 2.5% (depending on the type or species of hummingbird) of the
hummingbird’s total weight. This makes the hummingbird’s heart relativity the largest heart in
the animal kingdom. A hummingbird’s heart beats about 250 beats per minute at rest and about
1,260 beats per minutes while flying.

Legs: Hummingbird legs are extremely small, short, and stubby to reduce weight. They are also
quite weak. Because of this, hummingbirds do not hop like other birds.

Lungs: Hummingbird lungs are highly efficient for both breathing and taking in air to cool off their
hot bodies. A hummingbird will breathe on average 250 times per minute. A hummingbird has
two lungs.

Nostrils: Hummingbird nostrils are located at the base of the beak. This is where air enters into
the lungs bringing rich oxygen to the blood stream. Hummingbirds have no sense of smell.

Temperature: A hummingbird’s normal body temperature runs right around 40.50C (1050F).
When a hummingbird sleeps, this temperature will drop to as low as 210C (700F).

Tongue: The tongue on a hummingbird is very long. It is grooved like the shape of a “W”. On
the tip of the tongue are brushy hairs that help lap up nectar from a flower. A hummingbird can
lap up nectar at a rate of about 13 licks per second. Hummingbirds have only a few taste buds
on the tongue and can taste just enough to know what is good and what is bad. They can also
taste what’s too sweet, not sweet enough, or just right.
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Wings: A hummingbird’s wings are unlike any other bird’s wings. They allow a hummingbird
to fly forward, backward, hover and even fly upside-down for a short period of time.
Hummingbirds are the only birds in the world that can fly like this. A hummingbird can perform
these feats of acrobatics for several reasons. First of all their shoulder joint is a ball and

socket joint that allows the hummingbird to rotate their wings 180 degrees in all directions.
Hummingbird wings will beat about 70 times per second while in regular flight and up to

200 times per second when diving. Hummingbirds don’t flap their wings, they rotate them.
When hummingbirds fly, they move their wings in an oval pattern, except when they are
hovering. When they are hovering they will move their wings in a figure-eight motion. When
hummingbirds fly, they fly upright, facing the world, not flat like most birds.

Fun Fact
A hummingbird can fly at an average speed of 40 to 48 kilometres per hour and can dive at a
speed of up to 97 km per hour.

Source: A World of Hummingbirds www.worldofhummingbirds.com

Life Cycle

Hummingbirds are not very social at all and live very solitary lives, only coming together to
mate or to grudgingly share a hummingbird feeder. You will not see hummingbirds flock or
migrate in groups. They may swarm a hummingbird feeder to grab a quick snack but they don’t
fly together. Hummingbirds like to do their own thing.

To tell the females in his territory that he is ready to breed, a male hummingbird will puff out his
chest and throat to show his beautiful feathers and then toss his head from side to side so the
feathers will flash in the light. Male hummingbirds will do a little mating dance for the female
hummingbirds in an attempt to attract their attention. Sometimes a male hummingbird will also
perform a courtship dive by flying about 20 metres into the air and turning right around and
diving as fast as possible toward the ground. While diving, the male hummingbird will make
buzzing, popping and even whistling sounds. When he gets to about 2.5cm to 5cm just above
where the female hummingbird is sitting, he will arc his flight straight up in the air and do the
dive all over again. He will do this about 3 or 4 times, hoping to get the attention of the female
hummingbird.

After mating, both the male and female hummingbirds leave each other to pursue other
interests. The female will build a nest and raise the young while the male will start to look for
another female.
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Most hummingbirds will lay two eggs on different days. The eggs will be about the size of a
pea or a small jellybean. Even though the eggs are laid on different days, both of the eggs
will usually hatch on the same day. The female hummingbird is the only one who will care
for the eggs.

The hummingbird eggs will remain in the nest to incubate for approximately 16 to 18 days
before they hatch. When the baby hummingbirds hatch, they have no feathers and dark skin
and are hatched with their eyes closed. Depending on the type (species) of hummingbird,
the newly hatched babies will weigh approximately 0.62 grams and will be about 2.5cm long.

By two weeks old, baby hummingbirds are completely covered in pin feathers and are
starting to grow real feathers. At three weeks of age, the baby hummingbirds will look more
like adult hummingbirds. Within a few days, the babies will fly away and will never return to
the nest.

Female hummingbirds can have more than one brood of baby hummingbirds per season.
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BEFORE THE NEXT MEETING

Try one of the following activities.

1. Hummingbird Challenge! Getting a clear picture of a hummingbird can be quite a challenge
since they move so quickly. If you can get a picture, be sure to show it to the group at the next
meeting and put the picture in your Record Book.

AND/OR

2. Different species of butterflies live in different areas of the world. Research to find out which
species live in your area. Record your findings in your Record Book and include pictures if
possible.
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MEETING 3 DIGGING DEEPER

For Senior Members

Using Technology to Learn More about Wild Bee Gardens

Help to protect bees by learning how to create a habitat for them in your own backyard.
The “Wild Bee Gardens” app lets you discover the diversity of North America’s native bees
and the flowers they visit. It offers a delightful and informative introduction to the essential
world of native bees.

This app was designed to inspire an appreciation for the importance and diversity of

North America’s bees. It features electronic links between native bees and many of their
favourite flowers and also provides gardeners with a unique tool for actively participating in
their conservation.

The app also contains extensive background and education material in the form of guides
such as a comprehensive introduction to North American bees and practical advice about
how to create habitat for these vital pollinators in our gardens.

Topics covered in the guides include:

1. The role of native bees in our natural ecosystems

2. The ecology and life cycles of native bees

3. How to create a successful bee garden

4. How to identify the native bee visitors that will appear in these gardens

All of the guides are illustrated with images of native bees and their habitat.

The iPad version of Wild Bee Gardens is available for purchase at the Apple App Store or
at http.//www.appstore.com/wildbeegardens
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ACTIVITIES

Activity #14 - Bee Waggle Dance

Animals communicate in many ways. Bees don’t have hands or mouths the same way
that humans do. Instead, they use different ways to communicate with each other. One
of the ways that scientists think that honey bees share information about where the best
nectar and flowers are is by doing a waggle dance.

Scientists believe that the length of the waggle indicates how far away the flower patch
is. The angle of the waggle to the sun represents the angle that the bees have to fly at to
find the flowers.

Items Needed:

* A large area to move around in (preferably outdoors but indoors will work)

« Slips of paper indicating a variety of landmarks in the large area (e.g. slide, soccer net,
or if indoors, a chair, a pair of shoes, etc.)

Instructions:

1. Designate one person to hand out landmarks. This person stands in a location away
from the rest of the members.

2. Divide members into two groups.

3. Members line up in their groups. The first person in each line runs to get “nectar”,
picking up a piece of paper with a landmark.

4. The member then runs back to their group and does a bee waggle dance to show the
other members on their team how far away and in what direction the landmark is.

5. The other members try to figure out where the nectar is.

6. When they have guessed correctly, another member runs to get a new source of
nectar.

7. Continue until all of the members have had a chance to do a bee waggle dance.

Ask members the following questions:

» What is the benefit of using a dance to communicate?

* Would this work for humans?

* How do you think other pollinators communicate the location of flowers?

Search for “Bee Waggle” on YouTube to watch bees in action.
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ACTIVITIES

Activity #15 - Drinking Nectar

Hummingbirds use their tongues, which stretch to 2/3 of the length of their body, to reach
deep down into flowers. When they pull their tongue in, it wraps around their brain. Bees
have an even longer tongue compared to their body length — anywhere from half to % of
their body length. Butterflies use a tongue-like structure called a proboscis which is 1

2 times their body length, to reach nectar inside flowers. This proboscis is not used for
tasting. Instead, butterflies use their feet to taste nectar.

Items Needed:
« String or ribbon
* Scissors

* Long straws

* Juice

Instructions:

1. To-scale hummingbird tongue:

» Measure a piece of string to 2/3 of a member’s body length

2. To-scale butterfly proboscis:

* Measure a piece of string to 1 2 times of a member’s body length
3. To-scale bee tongue:

* Measure a piece of string to % times of a member’s body length

Ask members the following questions:
* What is the benefit of having a long proboscis or tongue? A short one?
* Which method do you think works the best for getting nectar?

* How are flowers shaped to make it easy for the pollen to get on the pollinator?

Have members try drinking sugar water (juice) using a really long straw.
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ACTIVITIES

Activity #16 - The Very Hairy Caterpillar
This gardening project

Items Needed (per caterpillar):

* 1000mL (4 cups) potting soll

* 60mL (4 tbsp.) quick-sprouting grass seed (clover works well for pollinators)
» Small yogurt container or paper cup
* Knee-high nylon stocking

* Colourful ponytail holders

* Scissors

* Plastic bag

* Bobby pin

» Goggle eyes

* Pipe cleaner

* Small pom-poms

Instructions:

1. Combine the potting soil and grass seed in a large bowl.

2. Cut the bottom from the a small yogurt container or paper cup for a funnel, then slide a
knee-high nylon stocking over it.

3. Pour or spoon 175mL to 250mL (3/4 to 1 cup) of the soil mixture into the stocking.
Then, slide a colourful ponytail holder over the end of the stocking to section off the
pocket of soil. Repeat this process to make 5 soil filled segments. Tie a knot in the top
of the stocking and trim away any excess nylon.

4. Submerge the caterpillar in water for 10 minutes. Then, place it in a plastic bag and let
it sit overnight.

5. Remove the bag and loop a semi-straightened bobby pin through the front of the
stocking. Then, glue a googly eye onto each end of the pin.

6. For antennae, cut a pipe cleaner in half. Glue a small pom-pom onto one end of each
half and stick them in place.

7. Set your caterpillar on a plate by a sunny window or outside and generously water the
entire caterpillar every other day. Your caterpillar should sprout hair in about 4 to 5 days.

Source: Communities Together for Children, Thunder Bay, ON
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ACTIVITIES

Activity #17 - Origami Butterflies

Butterflies often inspire creative expression, perhaps because of their vivid colours or
perhaps because of their delicate movements. Origami, the art of Japanese paper
folding, involves only the folding of paper. Adding components such as gluing and cutting
causes the art to become more like Kirigami.

Items Needed:

» Orange construction paper

* Instructions for folding (found in the Record Book)
* Scissors

* Black markers

* White paint and small brushes

* Paper clips (optional)

Instructions:

1. Give each member square pieces of orange paper. Have them follow the step-by-step
instructions for making an origami butterfly (found in the Record Book).

2. If desired, have members observe real monarch butterflies. Then, have members
modify their paper models to make them more realistic. The could round off the corners
of the wings with scissors, draw veins with black markers and make white spots on the
wings, abdomen and thorax.

3. Optional: Use paper clips to hang butterflies on a tree.

Source: Monarchs in the Classroom
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ACTIVITIES

Activity #18 - Torpor Tag

A hummingbird may need to eat one-half to eight times its body weight per day to
maintain its weight and active temperature. For migration, it may need to double its
weight. If humans had such a metabolism, we would have to eat 370 pounds of food a
day!

Hummingbirds obtain a lot of energy from nectar but they need protein too. They get

it from little insects and spiders. Every night and in winter, or whenever they can’t find
sufficient nourishment, a hummingbird may enter a temporary dormant state known as
torpor. The hummingbirds’ heart rate drops to 50 beats per minute, breathing slows to
half its usual rate and body temperature may level out at 19 to 200C (about half that of an
active hummingbird). Unlike the hibernation of a bear, hummingbird torpor only lasts for a
few hours.

Items Needed:

« Sticky notes or index cards with tape

* “Too Cold” or an image of a snowflake on the cards
* “No Food” written on the cards

Instructions:

1. Choose roughly one volunteer to be “IT” for every seven members. Members who are
“IT” represent lack of food or cold. They will wear the “no food” or “too cold” labels.

2. All other members are hummingbirds. Hummingbirds flap their wings and hum when
not in torpor.

3. If tagged, a hummingbird goes into torpor. It stands still with its wings folded (arms
bent up by sides) until another hummingbird tags it.

4. Members who get tired of being “IT” can pass the label to another member, who then
becomes “IT.”
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ACTIVITIES

Activity #19 - Hummingbird Dress-Up

Feathers can be used for flight, but in some birds, including hummingbirds, colourful
feathers are used for display. The base colour of feathers comes from underlying
pigment. Tiny air-filled plates on hummingbirds give iridescence, showing different
colours when looked at from different angles. The different colours come from the
interference of light. This effect is similar to the colours from oil floating on puddles.

During the first year, most female hummingbirds and their offspring tend to have plain
feathers which provide good camouflage. Adult male hummingbirds (and the females of
a few species) have brightly-coloured iridescent feathers.

Most hummingbirds can’'t walk. Their feet are very small relative to their body. There are
only two species which can walk, found in the Andes mountains of Peru.

For fancy flying, hummingbirds need a tail that lets them change from flying to hovering
or to change directions. All hummingbirds, except for one species, have 10 feathers in
their tail.

Hummingbirds drink nectar by lapping like a cat. To reach the nectar from flowers,
hummingbirds need long beaks and long tongues. Hummingbirds can stick their tongues
out really far, about the length of their beaks, to get to the nectar. The tongue is forked at
the end with little bristles to hold onto the nectar.

Items Needed:

« Iridescent feather (from a hummingbird or other bird, e.g. peacock)

» Magnifying glass

» Diffraction grating or prism

* Long tube about 1/3 of member’s height stuff with a pair of pantyhose tied together
* Shiny fabric

* Feather duster plucked so it has only 10 feathers

» Feet made from pipe cleaners with 3 toes in front, one in back
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Instructions:

1. Examine a Feather — Pass around an iridescent feather. Ask members to look for the colours
changing when they move their head to look at the feather from different angles.

2. Dress up like a Hummingbird

1. Ask a member to drape the shiny fabric over the head and arms of a student who will be a
hummingbird. Ask the hummingbird to hold his or her arms out like wings.

2. Have another member hold up the pipe cleaner feet for the bird.

3. Pass the feather duster tail to another member to hold up and represent the hummingbird tail.
4. Ask another member to hold the hummingbird’s beak for the bird. Pass the tube with the
panty hose stuffed inside to the member and ask her/him to hold it up. Have the helper pull the
pantyhose tongues out of the ‘beak’ and show that it is split at the end.

As members the following questions:

* Why would it be beneficial for females and offspring to have dull feathers while males have
brightly coloured and iridescent feathers?

» What might make flying difficult in the high mountains of the Andes?

» What other birds and creatures have iridescence? (beetles, fish)

» What other birds have long slim beaks? Why do you think their beaks are similar?

» What other animals have tongues similar to humminbirds?
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ACTIVITIES

Activity #20 - Flight of the Hummingbird

Like other birds, hummingbirds fly forward using downward strokes of their wings to get
lift. But only hummingbirds have the ability to hover. A hummingbird sweeps its wings
mostly horizontally to hover. It rotates its wings in a figure-eight pattern which pushes
air forward, backward and downward. By adjusting the angle of its wings and tail, it can
hover on the spot, move forward or backward or pivot to either side.

In this activity, members will model the wing-stroke of hummingbirds to learn the
difference between hovering and flying.

Items Needed:

» Computer with Internet to show the following video: http://www.museevirtuel.ca/
Exhibitions/Colibri/En/Hummingbird/The-Life-Of-The-Hummingbird/locomotion.html
» Watch with a second hand or stopwatch

Instructions:

1. Watch the slow motion video of hovering.

2. Observe that hummingbirds move their wings in a horizontal figure-8 pattern.

3. Ask members to stand up and hold their arms out to space themselves.

4. Slowly demonstrate hummingbird wing stroke:

 Palms start facing forward, arms out to side

* Move arms forward and rotate palms so they are downward at mid-stroke

* Rotate palms again so they are forward again at front of forward sweep and begin to
rotate upward as arms sweep back,m so they are horizontal and upward at mid-stroke
5.Ask members to start flapping their arms in a hummingbird hover stroke as fast as they
can.

6. County how many hover strokes than can do in a minute.

Ask members the following questions:
* How is the flight of the hummingbird the same as the flight of other birds?

* How is the flight of the hummingbird different as the flight of other birds?
* Can you think of a machine that manoeuvres like a hummingbird?
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ACTIVITIES

Activity #21 - Beak Physique

Beaks are one of the main tools that birds have to use. Each beak is different and they
help specific birds eat specific foods.

In this activity, members will experiment with “beaks” and test out what types of food are
best for different types of beaks. It will also give members an idea of the complexity of
getting food items out of deep flowers with different types of beaks.

Items Needed:
Food Based Supplies:

Paper coffee cups/plastic glasses, etc. (something that members have to reach into with
their “beaks” to retrieve the food

Ingredient Type of bird food the item mimics
Cooked macaroni Small animals

Goldfish crackers Fish

Gummy worms Earth worms

Sprinkles Ants

Peanuts, seeds, raisins Peanuts, seeds, raisins

Mini marshmallows Grubs

Cereal Insects

Fruit juice Nectar

Additional Supplies:
Each of these supplies represents a different type of bird beak:

* Clothespin * Small plastic spoon
* Toothpick * Tweezers
» Straw * Small scissors

Instructions:

1. Have members hold one type of “beak” in one hand and keep the other hand behind
their back.

2. Have members choose one of the food ingredients and try to gather as much food as
possible in 15 seconds.

3. After 15 seconds is up, have members swap out their “beak” for a different one and try
gathering their ingredient for another 15 seconds.

4. Repeat the activity with each type of beak.
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Ask members the following questions:

* Which ingredients did you choose?

* Which beak was most successful in gathering your ingredient?

» What are the differences between the beaks and how they can be used to gather food?
 Can you tell by the beak, what type of food that birds may eat?

Activity Source: 4-H Canada Find Your 4-H Wings Program
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MEETING 4 - How does the pollination
process work?

Objectives

* Learn the parts of a plant/flower

* Learn how the pollination process works

« Discover which plants need which pollinators

Roll Calls

* Name a vegetable/fruit/plant that requires an insect to pollinate it.

* Name a type of pollinator other than a bee.

» Have you ever saw a pollinator at work? What was the type of pollinator and what plant
was it pollinating?

Sample Meeting Agenda — 2 hrs. 30 minutes

Welcome, Call to Order & 10 min
Pledge

Roll Call 5 min
Parliamentary Procedure Minutes & Business 10 min
Topic Information Discussion | Discuss the parts of a flower. 15 min
Public Speaking/Judging Activity #22 — Busy Bee (instructions 20 min
Activity found at the end of this meeting)

Topic Information Discussion | Discuss the Pollination Process. 15 min
Activity Relating to Topic Activities #23 and/or #24 (Moving Pollen [ 30 min

Game, Finding Pollen) (instructions found
at the end of this meeting)

Topic Information Discussion | Review the charts of plants the require 15 min
pollination and those that do not.
Activities#25 and/or #26 (Colour Call, 20 min

Wind Pollination) (instructions found at the
end of this meeting)

Wrap up, Adjournment & 10 min
Social Time!
At Home Challenge Choose one of the At Home activities to
complete.
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Topic Information

Flower Anatomy

Pollen grains

\ \ \\‘The pollen carried

brra bee falls into
the stigrmaofa
fower

Ovules »H‘_

The ovaryercloses the ovnles. X
An ovaule contains an egg cell 4
ard deselops into a seed after
fertilization.

Figure =: The role of anirmal pollinators in plant pollination

The role of animal pollinators in plant pollination.
Source: Native Pollinators and Agriculture in Canada, Agriculture and Agri-Food Canada

Flowers are extremely important in making seeds. Flowers can be made up of different parts,
but there are some parts that are basic equipment. The main flower parts are the male part
called the stamen and the female part called the pistil.

The stamen has two parts:
 Anthers — carry the pollen and are generally yellow in colour.
* Filaments - anthers are held up by a thread-like part called a filament

The pistil has three parts:
« Stigma — is the sticky surface at the top of the pistil. It traps and hold the pollen
* Style — is the tube-like structure that holds up the stigma. The style leads down to the
ovary.
* Ovary - contains the ovules

Other parts of the flower that are important are the petals and sepals.
* Petals - attract pollinators and are usually the reason why we buy and enjoy flowers.
* Sepals - are the green petal-like parts at the base of the flower. Sepals help protect
the developing bud.



4-H ONTARIO -POLLINATOR PROJECT LEADER RESOURCE

Flowers can have either all male parts, all female parts, or a combination. Flowers with
all male or all female parts are called imperfect (e.g. cucumbers, pumpkin and melons).
Flowers that have both male and female parts are called perfect (e.g. roses, lilies,
dandelion).

Fun Fact

Did you know that the world’s smallest known flower is from the genus Wolffia? The entire
plant, including its flower, is less than a millimeter long. Twelve of these flowers could fit on
the head of a pin!

Source: The Kids Garden www.thekidsgarden.co.uk

Pollination Process

The pollination process begins when a pollinator transfers a pollen grain from one flower’s
anthers to another’s flower’s stigma. Fertilization occurs when the pollen grain germinates
on the stigma surface and a pollen tube grows down the style to the ovary, penetrating
through the ovary and delivering two male sperm. One of the male sperm enters the
female egg cell producing a seed. The other male sperm unites with two polar nuclei

to develop into the nutrient-providing tissue surrounding the seed. The seed is usually
referred to as the endosperm. The same process is used by plants that self-pollinate.

POLLEN
GRAIN O
POLLEN
GRAINS —
ANTHER —
FLACR

ea Q.0

“~_POLLEN

GRAINS
—FILAMENT

Printed with permission from Heather Holm, Author, Pollinators of Native Plants, 2014 (Modified from
Willmer, 2011)
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To lure pollinators to visit their flowers, cross pollinated plants will offer rewards including
pollen, nectar, resin and oil. Plants have also devised a number of ways to attract pollinators
with visual and olfactory (sense of smell) clues including nectar, flower colours and flower
fragrance.

* Pollen — many insects including bees, flies and beetles visit flowers to feed on pollen.
Pollen is an important source of protein for these insects. Pollen also contains fats,
starches, vitamins and minerals. Female bees collect pollen and combine it with nectar to
form bee bread. Eggs are laid on the bee bread which larvae consume as they develop.

* Nectar — Most flower-visiting insects, birds and bats seek out nectar if offered by the plant.
Nectar is a source of sugar as well as water. It helps to fuel an insect’s activities including
foraging and nest construction. Accessing nectar requires insects, birds and bats to insert
their mouthparts, head or abdomen into the flower. This aids in the pollination process as
the pollinator comes into contact with the anthers or stigma of the plant.

* Resin and Oil — several bees collect resin secreted by plants to line and waterproof their
brood cells. Other bees feed on or collect oil to mix with pollen to line brood cells. Plants
secrete oils from glands or hairs at the base of flowers and occasionally from leaves.

There are two kinds of pollination:

Cross Pollination:

The most successful pollination is cross pollination, especially with pollen from plants that are
far away from each other. Cross-pollinated plants generate robust and genetically diverse
seed which helps to suppress undesirable mutations and avoid unfavourable recessive traits.
The offspring of plants from cross pollination have more variable traits and therefore higher
overall differences in the plant population.

Self-Pollination:

A small number of plants have the ability to be self-pollinating. There are two types of self-

pollination:

* Type 1 — pollen is transferred from the anther to the stigma of the same flower. These
flowers are called hermaphrodites, which have both sexes.

* Type 2 — pollen is transferred from the anther of one flower to the stigma of another flower
on the same plant

The advantage of self-pollination is that the traits of plants will be kept pure as traits from
other types of plants are being introduced. Self-pollination also has disadvantages such as
increased disease levels in plants and plants that don’t adapt to a changing environment.
Some plants self-pollinate when pollinators (and therefore cross pollination) are not available
although this is usually a second choice for plants.
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Fun Fact
Canada ranks first in the world for canola production and second for blueberry production.
Both of these crops are dependent on insect pollinators.

Source: Agriculture and Agri-Food Canada, 2013

Crops and Flowers Grown in Canada that Depend on or Benefit
from Insect Pollination

Legumes and relatives Bean, Lima Bean, Soybean,

Vegetables Cucumber, Peppers, Pumpkin, Squash,
Tomato

Vegetables (seed) Asparagus, Beet, Broccoli, Brussels

Sprouts, Cabbage, Carrot, Cauliflower,
Celery, Lettuce, Okra, Onion, Parsnip,
Radish, Rutabaga, Turnip

Fruits, Berries and Nuts Apple, Apricot, Blackberry, Blueberry,
Cherry, Cranberry, Elderberry, Grapes,
Melons, Peach, Pear, Plum/Prune,
Raspberry, Strawberry, Watermelon,
Zucchini

Oils, Seeds and Grains Alfalfa, Buckwheat, Canola, Flaxseed,
Mustard Seed, Safflower, Sunflower
Clover and relatives (seed) Alslke Clover, Red Clover, Trefoil, White
Clover, Yellow Sweet Clover, White Sweet
Clover

Flowers numerous flowers including (but not limited
to) Aster, Bellwort, Bloodroot, Buttercup,
Daffodil, Daisy, Geranium, Goldenrod,
Jacob’s Ladder, Orchid, Petunia, Roses
(wild and shrub), Solomon’s Seal, Sweet
Cicely, Sweet Pea, Tulip, Zinnia

Source for Legumes, Fruits, Vegetables, Oils and Clover listings: Native Pollinators and Agriculture in
Canada, Agriculture & Agri-Food Canada

Fun Fact
Cacao is pollinated by midges. Without midges, there will be no more chocolate!
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BEFORE THE NEXT MEETING

Try one of the following activities.

1. The centre of flowers, where pollination takes place, is a very delicate spot on the flower. In
order to study the centre of a flower, we have to be very careful not to harm the flower. The
best way to capture what the centre looks like is to try and take a picture. Choose a plant that
has a fairly large flower. Take a picture, put it in your Record Book and label the various parts
of the centre of the flower.

AND/OR

2. Looking at the chart in this meeting that lists plants that require pollination, is there a food(s)
that you like to eat that isn’t on the list? Make a list of foods and using the library or the
Internet, find out if they require a pollinator in order to produce seed and if so, what type of
pollinator(s).
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MEETING 4 DIGGING DEEPER

For Senior Members

Agricultural Crop Pollination

Pollination is extremely important to farmers for most crops. Without the pollination
process, certain crops would experience low yields or would cease to exist completely.
Because of this, some farmers use certain techniques to insure that there is an abundance
of pollinators in the area when crops are flowering.

Find out what techniques are used in your area by either talking to farmers, crop specialists
and/or agronomists, or by going to the library. Be sure to ask questions such as:

* Do you use any special techniques to attract pollinators to your crops?

* How long have you been using any special techniques?

» Which type of pollinators do you try to attract?

* Do you introduce pollinators specifically for your crop? If so, which ones?

* Have you witnessed any change in yield in your crop(s)?

* Is the economic return from attracting/introducing pollinators to your crop worth going to
all of the extra work?

» Will you keep doing this in the future?

* How have your techniques changed over the years?

* Any other questions you can think of!

Record your findings in your Record Book. Depending on the availability of time, be
prepared to present your findings at a meeting, Achievement Program, Awards Night, etc.
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ACTIVITIES

Activity #22 - Busy Bee

Members will learn about the parts of a plant and their different functions as well as how
pollen is transferred from one flower to another.

Items Needed:
. Black and yellow clothing (for someone to dress up as a bee)
. For each flower:

3 or 4 large card petals

3 socks for stamens

1 woolly hat for a stigma

6 ping pong balls with Velcro attached for pollen
1 sports drink bottle representing nectar

1 bag of pot pourri or a bottle of perfume

Instructions:

1. Each group (flower) is comprised of 3 or 4 petals, 2 or 3 stamens, 1 stigma, 1 person
with a drink (nectar) and one person with perfume for a total of 8 to 10 people in a group.
2. Review each part of the flower and the role of that part so that each group member
knows their role within the flower (i.e. petals and perfume try to attract the bee with the
bottle of ‘nectar’ offered to the bee as food, stamens transfer pollen (ping pong balls) onto
the back of the bee, the stigma transfers pollen from the back of the bee to the woolly
hat)

3. One person needs to volunteer to be the bee and wear the black and yellow clothing.
He/she is attracted to one of the flowers, takes some food and then moves on to another
flower.

4. At the end of the game, pollen will have been distributed onto the stigmas of the
various flowers.
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ACTIVITIES

Activity #23 - Moving Pollen Game

When insects and other pollinators are trying to find nectar from flowers, they sometimes
accidentally get pollen stuck to them. As they move between flowers, the pollinator
brushes on other flowers and pollen falls off.

Items Needed:

* 2 hula-hoops or string (to make 2 circles — these represent flowers)
» Small balls to represent nectar

* Yellow and orange sticky paper notes to represent pollen

Instructions:

1. Divide members into two groups, one smaller (members with pollen) and one larger
(pollinators).

2. Set up the hula-hoops on opposite sides of the playing area, at least 20 metres (60
feet) apart.

3. Place all of the balls of nectar in one of the hoops.

4. Pollinators move the pieces of nectar one at a time from one hoop to the other. These
members can be given challenges as they move back and forth (skipping, hopping on
one foot, etc.).

5. Members with the pollen stand around both hoops and try to stick their papers to the
pollinators.

6. Continue until all the ‘nectar’ has been moved to the other hoop.

Ask members the following questions:

1. Who are the most effective pollinators? The members with the most sticky-notes on
them or the ones with the least?

2. What happens when pollen is transferred from one flower to another? Review the
parts of the flower found in this Reference Manual (meeting #4).
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ACTIVITIES

Activity #24 - Finding Pollen

Members explore what pollen looks like and where to find it using homemade “bee
bums.”

Items Needed:

1. Cotton swabs

2. Yellow paint or markers

3. Black felt pens

4. Books that show bee colouration
5. Flowers

Instructions:

1. Paint or colour the end of the cotton swab yellow.

2. Use a black marker to make a bee bum pattern over the yellow tip.

3. Go outside to look for flowers (or provide flowers to use inside).

4. When the members find a flower, they put the bee bum into the flower (“feeding”) and
see if they manage to accidentally pick up any pollen. Remind members to be gentle
when touching flowers so as not to harm them.

Ask members the following questions:

1. What does pollen look like?

2. Does the pollen look the same from every flower?

3. Which flowers have the most pollen? The least? Why?

4. Look at pollen under a magnifying glass or microscope. Can you see any differences
between the pollen of different flowers?
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ACTIVITIES

Activity #25 - Colour Call

Each group of pollinators prefers flowers of a specific colour range. Scientists have
found that bees that visit violet or blue flowers are the most successful in finding nectar.
Flies prefer yellow flowers, butterflies and moths prefer shite flowers and birds are
attracted to flowers that are red.

Items Needed:
» Small pieces of paper (about 20 to 30 of each colour)
Yellow - flies
Blue/purple — bees
White — butterflies and moths
Red - birds

Instructions:

1. Have members sit in a circle.

2. Spread the coloured pieces of paper around in the middle of the circle.

3. Assign the members with a pollinator name — flies, bees, butterflies/moths, birds

4. Review which colour each pollinator prefers.

5. Variation 1:

a. Call out the name of a pollinator. Members assigned that pollinator have to jump

up, run to the pile and find as many pieces of paper that match the preference of that
pollinator as they can.

b. After they find all of the piece of paper, they have to find a new spot in the circle to sit.
c. Time them to see how long it takes to find all the pieces and/or count to see who
managed to find the most “flowers.” Return the paper to the pile in the centre of the
circle.

6. Variation 2:

a. Members can only pick up one piece of paper at a time.

b. Call out the names of different pollinators until all the pieces of paper have been picked

up.
Ask members the following questions:

1. What happens if a disease wipes out all the flowers of a particular colour? What
happens if someone picks all the flowers of the same colour?

2. What kind of things can we do to ensure that we have enough flowers for all the
pollinators?

3. Why do the different pollinators prefer different flowers?
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ACTIVITIES

Activity #26 - Wind Pollination

During this activity, members will discover the tactics used by wind pollinated flowers.

Items Needed:

* Flour shaker or a similar item container flour mixed with powdered paint

* Flowers cut out of cardboard (one per member) with the centres covered with double-
sided sticky tape.

Instructions:

1. Give the flour shaker to one member of the group who stands a short distance away
from the rest of the group.

2. The remaining members of the group are each given a flower.

3. The member with the flour shaker shakes it vigorously. The rest of the group cannot
move from their position but can wave their flower to try to catch some “pollen” from the
flour shaker

Variation:

Have members stand in different places so they learn that the wind-blown pollen does
not reach all of the flowers.

Note: Try out the flour shaker first to make sure the holes are of an appropriate size to
make sure the coloured flour mixture neither clogs up the holes or covers everyone with
flour.
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MEETING 5 - No pollinators? What would
that look like?

Objectives

 Learn why pollination is very important.

* Discover how pollination impacts our food choices.

* Learn what the impact of pollinators is to our economy.

Roll Calls

* Name one food you would not be able to eat if there were no pollinators.
* Name one food you could still eat even if there were no pollinators.

* If there were no pollinators, which food would you miss the most?

Sample Meeting Agenda — 2 hrs. 5 minutes

Welcome, Call to Order & 10 min
Pledge

Roll Call 5 min
Parliamentary Procedure Minutes & Business 10 min
Topic Information Discussion | Discuss ‘Why Pollination is so Important’ |20 min
Activity Related to Topic Activity #27 & 28 — What's For Breakfast |30 min

and/or The Food on Your Plate
Topic Information Discussion | Discuss the Economic and Environmental |20 min
Impact of Pollination
Public Speaking/Judging Activity #29 — Judging Pollinated Produce |20 min
Activity
Wrap up, Adjournment & 10 min
Social Time!
At Home Challenge Choose one of the At Home activities to
complete.
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Topic Information
Why is pollination so important?

We live in an inter-connected and inter-dependent world, a world that depends on the
process of pollination. Pollination is a cornerstone process in both human managed and
natural terrestrial ecosystems. It is critical for food production and it directly links wild
ecosystems with agricultural production systems. The majority of flowering plant species
only produce seeds if animal pollinators move pollen from the anthers to the stigmas of their
flowers. Without this process, many species and processes working within an ecosystem
would collapse.

In agriculture ecosystems, pollinators are essential for orchard, horticultural and forage
production, as well as the production of seed for many root and fibre crops. One of every
three bites of food comes from plants pollinated by bees and other pollinators. Without
pollinators to pollinate our food, we'd have a third less variety of food to choose from.

More than 80% of all the flowering plants in the world rely, at least to some degree, on
pollinators. And because of this, entire ecosystems where these flowering plants grow and
interact, depend on pollination — from Amazon forests (most tropical tree species are insect
pollinated) to the native grasslands in the North American Great Plains, to the vegetated
green zones along prairie streams in Western Canada to the agriculture regions across
Canada and beyond.

Pollinators are vital to agriculture. Approximately 70% of fruit, vegetable and seed crops are
pollinated by animals as well as some fibre crops (e.g. flax and cotton) and major forage-
seed crops like alfalfa and clover. Some crops are entirely dependent on insect pollination
for seed and fruit production while others benefit from higher yields, better quality produce or
mature more uniformly (the crop matures at the same time).

Roughly 35 percent of global crop production depends on pollinators and even more, these
plants tend to be nutritionally very important to our diet. They provide about 90% of our
Vitamin C, all of our lycopene and almost all of the antioxidants and lipids that we require,
Vitamin A and related carotenoids, calcium and fluoride and a large amount of our folic acid
intake.
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Breakfast Plate Comparisons

So, what would your breakfast plate look like if there were no pollinators?

~ This is what your breakfast
- looks like when pollinators are
able to do their job. There’s an
- abundance of food choices.

“’T-«’ZOmeIette:

* Cheese from dairy cows — the cows eat alfalfa

. and red clover in their diet (insect pollinated)

'+ * Red and Green Peppers (bees can be
involved in red and green pepper pollination in
some cases)

* Onions (insect pollinated)

» Tomatoes (bees can be involved in tomato
pollination in some cases)

Fruit

» Watermelon (insect pollinated)
* Cantaloupe (insect pollinated)
* Blueberries (insect pollinated)

Bread

 Multigrain flax bread (flax may benefit from insect pollination)
* Butter from dairy cows

Apple Juice
* Apples blossoms must be insect pollinated in order to produce apples
Coffee

» Coffee beans benefit from insect pollination
* Cream from dairy cows
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What would your plate look like if there was no insect pollination?
It would look like this.

~ You can still have breakfast but it will
- look quite a bit different. You could still
~_ have the following:

% . Black coffee
* Egg

But, you would be missing out on:

» Cheese, red and green peppers, onions and tomatoes in the omelette
» Watermelon and cantaloupe

* Multigrain flax bread

* Butter for toast

* Apple juice

» Cream in the coffee

Tomatoes, as with other plants in the Solanaceae family, don’t necessarily always need
pollination from bees, but bees that buzz pollinate can do this best. In many cases, it comes
down to the breeding behind the certain cultivar of tomatoes and if they require bees. In
some greenhouses, people are paid to vibrate the anthers of tomatoes to stimulate pollination,
mimicking the job of a bee.

Bell peppers are a genus within the Solanaceae family, so they can be in a similar situation for
pollination.

Pictures and information courtesy of Robyn McCallum, Ph.D. Student, Dalhousie University
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Economic Impact

While it is difficult to imagine a world without pollinated crops, it is even more difficult to
figure out the financial loss to the economy if various fruit, vegetables and crops were to
disappear from our planet.

How much human food production depends on animal pollination services is difficult to
quantify. But by one estimate, the annual monetary value of pollination services in global
agriculture could be as high as $200 billion (Source: Food and Agriculture Organization of
the United Nations, Agriculture and Consumer Protection Department)

According to the David Suzuki Foundation, the value of bee pollinators for crops in Canada
is conservatively estimated to be $1.2 billion per year.

Researchers have tried to estimate the value of pollination to agricultural crops in Canada.
The value of pollination to alfalfa seed growers in the Canadian prairies is estimated to be
35% of annual crop production.

When studying apple production in Ontario, it was calculated roughly that providing one hive
of honey bees per hectare resulted in about one extra seed in each apple, which produced
larger and more symmetrical apples. These improved apples were estimated to provide
marginal returns of about 5-6%, or about $250/ha, compared to an orchard without honey
bees. The cost of pollination services at that time was about 1% of production costs and

the greater yield represented a return to the apple grower of 700% of the cost of pollination
services.

Without pollinators, individual producers may experience a complete crop failure resulting
in large economic losses, or individual consumers may not be able to purchase and eat a
particular fruit, vegetable or commodity because of the absence of pollinators.

Fun Fact
For farmers, buying pollinators to aid in pollination of crops is the number one cost for
farmers. The average rental fee per hive is $120 (ranging from $90 for blueberries and $150

for canola).
Source: Canadian Honey Council, 2015
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Environmental (Biodiversity) Impact

Wild pollinators provide an inestimable contribution to maintain the diversity of wild plants.
Importantly, a wide range of pollinators with different preferences to flowers and different daily
and seasonal activity is necessary to ensure pollination.

A large portion of the environment within communities in Canada, as elsewhere in the world,
depends to varying degrees on pollinators for its survival. Many forest species rely largely
or exclusively on wild bees for fertilization. By ensuring cross-pollination bees alone help to
reduce the risks of population degeneration due to genetic erosion.

Plants benefiting from pollination can provide shelter, food and reproductive sites for various
animal species. Pollinators ensure the survival of several plant species as well as wildlife
(birds, rodents, mammals). Pollination failure can affect all the links of the food chain. The
Canadian black bear, for instance, requires blueberries in its diet, and blueberries in turn need
the pollinating services of bees.
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BEFORE THE NEXT MEETING

Try one of the following activities.

1. Using the chart found in the Record Book, keep track for one day, everything you eat. At
the end of the day (or the next day), review the list of foods you ate and, using a highlighter,
highlight all the foods that need a pollinator in order to grow. Were there any foods you ate that
didn’t require a pollinator? Be prepared to share you findings at the next meeting.

AND/OR

2. Visit your local grocery store. Using the chart found in the Record Book, list at least twenty
items the store sells the require pollinators in order to grow and 10 items that don’t require
pollinators. While creating the list, specify where the item was grown if possible. Attempt to
have a minimum of half of the list or more consist of items grown in Canada.
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MEETING 5 DIGGING DEEPER

For Senior Members
The Pollinator Beat

It’s time to put on your journalism hat and talk to the people who produce our food and
horticultural products. It could be someone who grows crops for humans or for livestock, it
could be someone who operates a market garden or a greenhouse, or it could be anyone
else who is involved in the food or plant industries.

Before conducting your interview, make a list of questions you would like to ask. Questions
could include:

* How much do depend on pollinators?

* How concerned are you about pollinator health?

* Do you use managed bees as part of your farm operation?

* Do you depend on native pollinators for your crops?

* Do you have steps in place on your farm to help protect bees and other pollinators?

» Have you witnessed any change in yields of your crops over the last few years?

» Have you made any changes to your practice in recent years in regards to pollinator
health?

Once you have conducted your interview, write an article to be shared at your next
meeting. If possible (and with the permission of the person you interviewed), submit your
article to a local newspaper.

Put the article you have written into your Record Book.

DIGGING DEEPER I
Bee Friendly Farming

Pollinators are a key natural resource in agriculture and healthy ecosystems. Farmers and
beekeepers are in the forefront for playing a critical role for their survival.

Visit: http://pollinator.org/bff.ntm to learn more about Bee Friendly Farming. Find out

what the criteria is to become Bee Friendly Certified, who governs this process and what
benefits certification has for both the farmer, for pollinators and for the environment.

Record your findings in your Record Book. If possible try to find a farmer in your area that
has become Bee Friendly Farming certified. Ask him or her why they became certified and
whether they would recommend this process to others.
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ACTIVITIES

Activity #27 - What’s for Breakfast?

Using the worksheet found in the Record Book, have members fill in the blanks as to
which foods require pollinators in order to grow and reproduce. The answers to the
worksheet are found in the back of the Record Book.

Activity #28 - The Food on Your Plate
Many of the foods we eat require a pollinator to help them grow.

tems Needed:

* Paper plates (2 per member)

* Magazines (containing pictures of food, especially fruit & vegetables) OR grocery store
flyers

* Scissors

* Glue

Instructions:

1. Give each member two paper plates.

2. Have members go through magazines and cut out pictures of foods that they
themselves would eat in a typical day.

3. Have each member label one of their plates ‘Foods That Require Pollinators’ and the
other plate ‘Foods That Don’t Require Pollinators.’

4. Members then glue the pictures of the food that they have cut out onto the appropriate
plates.

Remind members that animal products (i.e. dairy products, meat) also require pollinators
depending on the diet of the animal that produces these products.

5. If time permits, have each member present their plates to the group to show how many
foods appear on the ‘Food That Requires Pollinators’ plate and how few foods appear on
the ‘Foods That Don’'t Require Pollinators’ plate.

Ask members the following questions:

1. Was it hard to find pictures of food that requires pollinators to grow? Was it hard to
find pictures of food that doesn’t require pollinators to grow?

2. How would your own particular diet be affected if there were no (or less) pollinators?
3. Which pollinated food would you miss the most?
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ACTIVITIES

Activity #29 - Judging Pollinated Produce

Being able to go to the grocery and knowing what criteria you need to be able to choose
the best produce possible is a great tool to have to not only have a healthy diet but also
to choose the produce that is going to taste the freshest and be the most appealing.

Using the Judging Scorecard found in the Record Book, choose four of any produce
items that require pollinators in order to grow and have members judge the produce
based on the criteria listed on the scorecard.
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MEETING 6 - Concerns & Solutions
for Pollinators

Objectives

* Learn what threats pollinators face.

* Discover what 4-H members can do to help pollinators survive and flourish.
* Plan for an Achievement Program.

Roll Calls

* What is one new thing you learned by taking the pollinator project?
* Name one thing you think might be a threat to a pollinator’s survival.
* Name one benefit to creating new habitats for pollinators.

Sample Meeting Agenda —3 hrs. 5 minutes

Welcome, Call to Order & 10 min
Pledge

Roll Call 5 min
Parliamentary Procedure Minutes & Business 10 min

Topic Information Discussion | Discuss the ‘Threats that Pollinators Face’ [ 30 min
and ‘Threats and Solutions.” (This could
be set up as an activity where threats
are reviewed and then members work
in groups to find solutions, using the
suggestions provided)

Public Speaking/Judging Activity #30 — Public Debate (instructions |40 min
Activity found at the end of this meeting)
Activity Related to Topic Activity #31, #32 and/or #33 — Seed Balls |60 min

& Seed Bombing, Creating a Pollinator
Garden, Creating a Pollinator Patch
(instructions found at the end of this

meeting)
Public Speaking/Judging Make plans for Achievement Night. 20 min
Activity
Wrap up, Adjournment & 10 min
Social Time!

At Home Challenge Get ready for the Achievement Program!
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Topic Information
Threats that Pollinators Face

The number of honey bee colonies in Canada has increased from about 570,000 in 2008 to
more than 706,000 in 2012 (Agriculture and Agri-Food Canada, 2013) as beekeepers import
more and more bees to fulfill increasing demands for pollination services as requested by
farmers. For wild bees, there are indications that their abundance and diversity is declining
and that some species are already at risk. For the domesticated and agriculturally-important
European honey bee, annual losses of 15 to 30 percent of colonies in North America,
primarily due to over-winter kill, appear to be typical.

While the factors affecting the health of bees (wild and managed bees) can be hard to pin
down, experts agree that there are a number of factors likely at play, including:

* Declines in the diversity of flowering plants

* Habitat loss, fragmentation and degradation due in large part to agriculture and urban
development

* The introduction of invasive non-native plant species

* The toxicity and widespread use of pesticides

* Air pollution

+ Climate change

* Diseases and parasites

The stress of transportation of hives contributes to the overall stress and susceptibility of
bees, particularly honey bees.

While never found in Canada, a phenomenon termed Colony Collapse Disorder (CCD) has
been reported in the United States where entire colonies are lost.

CCD is a syndrome defined as a dead colony with no adult bees or dead bee bodies but
with a live queen and usually honey and immature bees still present. No scientific cause

for CCD has been proven. And, unfortunately, CCD is far from the only risk to the health of
honey bees and the economic stability of commercial beekeeping and pollination operations
in the United States.

Source: United States Department of Agriculture, Agricultural Research Service
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Threats and Solutions
1. Decline in the diversity of flowering plants

With changes in the climate, plant diversity is projected to decrease. Plants that can adapt to
the changing temperatures and weather patterns may survive, but fragile plants may perish.
Pollinators have the ability to change their range to areas where plant communities are stable
and offer adequate forage and nesting habitat causing other areas with less diversity of plants
to lose their pollinators.

Solutions:

There are many ideas that anyone can do to help increase the diversity of flowering plants in
their own community:

* Plant a pollinator garden in your backyard

* Have less mowed grass area in your yard and more native plants

* In the country, plant flowers along the sides of fields (if your family does not own the farm, be
sure to get permission first!)

* Create pollinator planter boxes that can sit on front porches, balconies, etc.

* Do not pick flowers. Leave them for pollinators to feed on.

* Be sure to water pollinator gardens and planter boxes and follow the instructions for these
plants in regards to sunlight required, type of soil, temperature required, etc. when planting.

2. Habitat loss, fragmentation and degradation due in large part to
agriculture and urban development

Habitat degradation from the conversion of natural habitats into agricultural cropland or
residential and commercial development is one of the main causes contributing to the decline
in pollinator diversity. This directly impacts nesting habitat, floral resources (food resources)
and host plants for butterflies and moths.

As the natural landscape becomes degraded or fragmented into smaller parcels, native
pollinators may have to travel long flight distances between habitats which makes it difficult
or impossible to service the plant community. Different types of bees have different foraging
ranges. Some smaller bees can only fly 100-200m while larger bees (such as bumble

bees) can fly further. Flowers must be in foraging range for bees to access food. Some self-
compatible plants may survive over time but overall genetic diversity decreases.
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The loss of habitat is very disruptive to pollinator populations and can create imbalances
between the numbers of effective pollinators and ineffective pollinators. There is a risk of
inbreeding due to smaller pollinator populations.

Solutions:

» Connecting or enlarging fragmented landscapes by reintroducing native plants. This
increases the survivability of pollinators and reduces the pre:csues associated with invasive
species and competition.

* Creation of long, narrow habitat corridors oriented north-south as they play an important
role in the movement of species northward as the climate warms and as the plant
community’s structure changes.

3. The introduction of invasive non-native plant species

Non-native plants that have been introduced by humans are serious environmental pests.
Invasive plants change the structure and diversity of native plant communities.

Invasive plants displace or decrease the native plant population in natural habitats because
there is an increase in competition for light, nutrients and water. They can spread, covering
over valuable ground nesting sites. Invasive plants often steal pollinator visits from native

plants which decreases the effectiveness of the pollination process for the native plants in the
natural habitat.

Solution:

* Remove invasive plants and replace them with native flowering plants
» Invasive plants with a taproot can be smothered using paper and a thick layer of
mulch in the fall
» Invasive woody plants can be cut to the ground and spot-treat the stump with a
concentrated glyphosate-based herbicide

4. The toxicity and use of pesticides

A pesticide is any substance used to kill, repel or control certain forms of plant or animal life
that are considered to be pests.
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There are three different types of pesticides used in the horticulture and agriculture
industries:

* Herbicides — used for destroying weeds and other unwanted vegetation.

Herbicides can have an indirect impact on native pollinators. They eliminate forage plants
for pollinators, hosts plants for butterflies and moths and decrease overall plant diversity.
While this is typically limited to the loss of weeds in the fields (i.e. the pest plants that the
herbicides are designed to control), the loss of native plants in general can have an impact
on abundance of native pollinators.

* Insecticides — used for controlling a wide variety of insects.

Insecticides may have a direct impact on native pollinators. Bees are insects. Insecticides
are designed to kill insects and are designed to control insect pests to the crop. Applied
when pollinators are actively foraging on plants, insecticides can be very harmful.

 Fungicides — used to prevent the growth of molds, mildew and diseases.

Fungicides are often combined agricultural pesticides and can reduce or eliminate important
beneficial fungi. They are mainly used for fruit and vegetables, cereals and rice.

Solutions:
There are a number of recommendations to help minimize the impact of using pesticides:

* Always read and follow the label of a pest control product to minimize exposure to bees
and other wildlife.

« If pesticides are needed, use the least toxic pesticide recommended for control of the
target pest at the lowest effective rate.

* Apply pesticides only when needed, using pest scouting (routine field checks for the
presence/absence of pests) to minimize the need for application.

. Implement an Integrated Pest Management program
» Integrated Pest Management (IPM) is an ecosystem-based approach that focuses
on long-term prevention of pests or their damage through a combination of
techniques such as biological control, habitat manipulation, modification of cultural
practices and use of resistant varieties. Pesticides are used only after monitoring
indicates they are needed according to established guidelines. Treatments are made
with the goal of removing only the pest in question. Pest control products are selected
and applied to minimize risks to human health, beneficial and non-target plants,
animals and insects and the environment.
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* Use deflector kits on vacuum planters when planting certain seeds treated with a seed-
applied insecticide.
 Use a dust reducing agent for a seed flow lubricant on treated corn and soybean seeds to
reduce dust.
* Leave buffer zones between areas of pesticide application and sensitive species, sensitive
habitats, water and potential nectar sources.
* Avoid applying pesticides while crops or wildflowers adjacent to or near fields are in bloom.
« If pesticides must be applied while crops are in bloom, apply in late afternoon or at
night when pollinators are least likely to be working the blooms. Caution still needs to be
exercised though.
» While timing application to avoid flowering periods or diurnal activity periods may
reduce the impacts of pesticides to many pollinators, some pollinators that rest in crop
fields overnight, may be harmed by nighttime application of pesticides. Similarly,
moths that are active at night may be harmed by nighttime application of pesticides.
* Always target pesticide applications to avoid contaminating water, habitat of rare species
and adjacent wildflowers.
* Avoid drift of pesticides onto plants that are attractive to bees by not spraying under windy
conditions.
* Rinse pesticide tanks thoroughly between pesticide applications to avoid cross-
contamination of pesticides.
* Encourage dialogue between beekeepers and growers on best management practices on
the safe use of pesticides (including the timing of application of a pesticide that is hazardous
to honey bees) and the placement of hives near the area of application.
* In Ontario, it is law that anyone purchasing pesticides has to have completed the Grower
Pesticide Safety Course.

5. Air pollution

Studies are starting to show that increased levels of air pollution are destroying the aroma of
flowering plants, impairing the ability of pollinators to locate them.

The research (published in the Journal of Atmospheric Environment) shows that due to

the volatile nature of floral hydrocarbons (a flower’s scent molecules) they bond easily with
airborne pollutants. The chemical reaction that follows destroys the scents produced by the
hydrocarbons, resulting in molecules that no longer smell of flowers.

Because of this, bees and other pollinators that rely on scent trails to locate plants are
increasingly forced to rely more heavily on sight. The result is a vicious cycle whereby
pollinator populations decline as they struggle to find food and flowering plants become
scarcer as they are not pollinated sufficiently to proliferate.

The research is made all the more alarming as the season of peak air pollution in the
summer months is also when demand on pollinators is at its height.
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Solutions:

We make choices every day that can help reduce air pollution
» Conserve energy - turn off appliances and lights when you leave the room.
* Recycle paper, plastic, glass bottles, cardboard, and aluminum cans. (This conserves
energy and reduces production emissions.)
» Keep woodstoves and fireplaces well maintained.
* Plant deciduous trees in locations around your home to provide shade in the summer, but to
allow light in the winter.
» Connect your outdoor lights to a timer or use solar lighting.
» Wash clothes with warm or cold water instead of hot.
* Buy energy efficient lighting and appliances that environmentally friendly.
» Choose efficient, low-polluting models of vehicles.
* Choose products that have less packaging and are reusable.
» Shop with a canvas bag instead of using paper and plastic bags.
* Buy rechargeable batteries for devices used frequently.
* When travelling by motor vehicle, plan your trips to save gas and reduce air pollution.
» Keep tires properly inflated and aligned.
» In the summertime, fill gas tank during cooler evening hours to cut down on
evaporation. Avoid spilling gas and don'’t “top off” the tank. Replace gas tank cap tightly.
» Avoid waiting in long drive-thru lines, for example, at fast-food restaurants or banks.
Park your car and go in.
» When possible, use public transportation, walk, or ride a bike.
» Get regular engine tune ups and car maintenance checks (especially for the spark
plugs).
» Ask your employer to consider flexible work schedules or telecommuting.
» Join a carpool or vanpool to get to work.

6. Climate change

With warming temperatures, plant-insect interactions become more difficult as flowering
plants adapt to the difference in temperature making them flower at a different times then
they normally would. In addition, the appearance of pollinators during the year changes with
temperature changes making it a challenge for flowers and pollinators to connect at the same
time for pollination.

Plant-insect interactions may not work as well as flowering phenology and the timing of
pollinators shifts with warming temperatures.

Solution:

The solutions for reducing climate change are almost identical to the solutions for reducing
air pollution — reducing emissions from vehicles, planting trees, recycling and conserving
energy will all contribute to helping slow the causes of climate change.
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7. Diseases and parasites
There are numerous diseases and pests that affect honeybee health.

Deformed Wing Virus - Deformed Wing Virus is naturally transmitted in bees through feeding
or reproduction but the mites change the disease so it becomes more deadly, shortening the
bees’ lives.

Nosema fungi - The female worker bees are most strongly afflicted with the disease affecting
the drones less. The queen bee is rarely infected since afflicted bees rarely participate in
feeding the queen. The most notable symptom is dysentery which appears as yellow stripes
on the outside of the hive and in severe cases, inside the hive. Bees may be unable to fly
and will crawl due to disjointed wings. Nosema spores are spread to other colony members
through fecal matter. The disease impairs the digestion of pollen, thereby shortening the life
of the bee.

Varroa mites cause physical damage, weaken bees and transmit a variety of pathogens,
particularly viruses. In almost all cases, when varroa infestations are not effectively
managed they will eventually result in the death of the entire honey bee colony. It is crucial
that beekeepers manage the health of their honey bees by suppressing the population of
varroa in all of their honey bee colonies throughout the beekeeping season. Colonies with
high levels of varroa infestation in a weakened state may have their honey stores robbed by
foraging bees of stronger, healthier colonies.

Small hive beetle (SHB) - The SHB can impact colony health and damage beekeeping
equipment.

The SHB is native to Sub-Saharan Africa and has spread into many regions of the globe

in recent years. In Canada, the SHB was discovered in Manitoba (2002 and 2006), Alberta

(2006) and Québec (2008, 2009). In the Prairie Provinces, control measures were taken to

control the pest and SHB failed to establish a population. It is still to be determined whether
SHB has been able to establish a resident population in one region of southern Quebec.

In September 2010, SHB was identified in southern Ontario. At present, it remains unknown
whether SHB will establish a resident population in Ontario.




4-H ONTARIO -POLLINATOR PROJECT LEADER RESOURCE

Solutions:

Deformed Wing Virus

To reduce the incidence of Deformed Wing Virus, bees need to be treated for Varroa mites.

Nosema Fungi

Treatment with antibiotics prevents the spores from reproducing in the midgut of the bee
but does not kill the spores. The spores are sensitive to chemicals such as acetic acid and
formaldehyde and physical radiation (ultrasonic and gamma radiation).

A disinfection of the honeycombs and utensils is recommended for an extensive disease
outbreak. Heat treatment in 49 °C (120 °F) for 24 hours can be used to kill the spores on
contaminated equipment.

Varroa Mites

The method and treatment material used for reducing or eliminating varroa mites varies
based on the time of year. To find out more information, visit the OMAFRA Factsheet titled
‘2014 Ontario Treatment Recommendations for Honey Bee Disease and Mite Control’ found
at: http://www.omafra.gov.on.ca/english/food/inspection/bees/2014-treatment.htm#varroa

Small Hive Beetle

There is only one registered treatment for SHB in Canada, CheckMite+™ (see treatment
recommendations on the label for SHB and follow all label instructions).

Operators should:

* Maintain strong, healthy, populous honey bee colonies and promptly manage weak
colonies in apiaries

* Inspect colonies for the presence of SHB and be familiar with the biology and description
of this emerging pest

* Contact the office of the Provincial Apiarist if evidence of SHB is found in the hive

It is a requirement under the Ontario Bees Act to report SHB.
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4-H Members can do their part to help pollinators survive and
flourish!

There are many ways that everyone can help with the pollinator population. ldeas can be as
small as doing something in your own backyard to as large as involving the entire community.
The following are just a few of the many ideas that can help our pollinators do what they do
best — pollinate!

1. Be kind to pollinators. Pollinators like bugs and birds are small and fragile. It’s easy for
people to hurt them. Be gentle and quiet when they are near. When you find a bug in your
house, gently take it outside to its natural habitat.

2. When you see a butterfly, bee, beetle, hummingbird or any other type of pollinator outside,
look, but don’t touch (unless they are going to be harmed if they aren’t moved). Pollinators
won'’t hurt you if you leave them alone and are nice to them.

Bee Fact

Fear can be a persistent problem with stinging insects. Learning about the crucial role that
bees play in agriculture, and in the health of natural systems, is a great way to counter that
fear. Be mindful of stings by not disturbing a bee colony unnecessarily, but remember that
bees are unlikely to sting you unless they are directly threatened.

3. Pollinators are interesting and can be fascinating to learn about. Teach your family, friends,
neighbours and schoolmates about these important insects and animals and why they are so
important to the pollination process and ultimately, our food supply. Join or start a pollinators
group in your community.

4. Keep pollinators’ homes safe and help to make new, natural habitats for pollinators.

» Plant a flower garden on your own property. This could be a garden, a new flower
bed or planters on a patio or balcony. A portion of lawn could be replaced with forage plants.
Purchase locally grown plants that are native to the area/region. It is best if you can choose
plants that provide a continuous succession of flowering plants from spring through to fall and
plants that provide various shapes and colours. Add rocks to your flower garden with holes
in them to provide nesting cavities.

» Provide a shallow source of water and refresh every 5 to 7 days (to kill mosquito

larvae and prevent the spread of disease)

5. Restrict pesticide use and don’t use pesticides when forage plants are flowering.

6. Install nesting boxes for wild bees in your garden. These can be purchased or home-
made.
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7. Hang up a hummingbird feeder near a flower source to help attract them to the area.
Nectar can be purchased already pre-made or there are many recipes for nectar available.

8. Create butterfly and moth feeders.
9. Create Community Pollinator Gardens

On a larger scale, farms and rural properties can also do their part to conserve and protect
wild pollinators. It involves:

4. Forage in the form of a diverse and abundant array of flowering plants rich in nectar and
pollen, preferably native and with varied and overlapping blooming times.

5. Nesting sites and materials such as untilled, pesticide free and partially bare ground, trees
and shrubs, hollow-stemmed plants, suitable leaves, mud and water.

6. Providing field margins (shelterbelts, remnant treed areas and grassed ditches), areas
around buildings and corrals, hay and pasture lands, forested areas and habitat areas along
streams and around wetlands.

7. Hibernation and over-wintering sites such as untilled areas with perennial vegetation cover.
8. Grazing management strategies for pasture fields to control invasive plants.

9. Limiting the use of pesticides in fields to early in the morning, after sunset and avoiding
during crop flowering to avoid direct contact with foraging bees.
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MEETING 6 DIGGING DEEPER

For Senior Members

DIGGING DEEPER |

Pollination in the Media

Many issues surface in the media in relation to the pollination of plants and the insects and
animals that pollinate these plants. Find a media article on this topic in the newspaper or
on the Internet. Read through it and list the pro’s and con’s of the issue. When reading the
article some question to keep mind could be:

1. Did | learn something new by reading this article?

2. How will this affect food production?

3. How will this affect pollinators and the pollination process?
4. How will this affect me personally?

5. Does it have implications for the economy?

6. How will this affect my community?

7. Is there something | can do to make a difference?

After creating your list of pro’s and con’s, have you thought of more questions that the
article didn't answer? Try to find answers to your questions by researching the topic
further.

Include the article, your list of pro’s and con’s and any research you have completed on this
topic in your Record Book.
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DIGGING DEEPER Il
Pesticides and Pollinators

Much attention has been focused on the role that pesticides play in the health of pollinators
and in particular, the health of bees. The issue appears frequently in the media but, in order to
understand the role that pesticides play, we need to focus on scientific results to make informed,
educated decisions. Whatever decisions are made, these decisions affect a great number of
people, these decisions affect industry and jobs, these decisions affect the environment and
most importantly, these decisions affect our pollinators.

Research is on-going in Canada, the United States and in Europe. Choose a pesticide that

is in the media that people have raised concerns over because of its role in pollinator health.
Examples include neonicotinoids, pyrethroids, foliar insecticides, etc. Research, either in the
library or on the Internet, to find credible scientific studies that either prove or disprove the
concerns. If possible, try to find studies that were conducted in Canada. Include the studies (if
the study is quite lengthy, include the results of the study) in your Record Book.

Write a short summary of your findings and how the results will affect pollinator health.

DIGGING DEEPER I
Citizen Science

You and the members of your Pollinator club can be Citizen Scientists! Citizen Science is
scientific research conducted, in whole or in part, by amateur or nonprofessional scientists.
Coordinate a monitoring program for your Pollinator Club. Pick one of the following insects/
animals.

1. Bees

2. Hummingbirds

3. Beetles

4. Ants

5. Wasps

6. Moths

7. Butterflies

You can get your fellow club members to look for and record where they saw this particular
animal/insect. Before starting, have pictures to show club members exactly what they are
looking for. Have members report back to you so you can make a comprehensive list of what
is found in your area. Or, create a document that can be shared through the Internet that club
members can add to when they have found something.

This could be done at a meeting that is held in a conservation area, wooded or vegetative area,
etc. or over the course of weeks or months.

NOTE: Be sure to tell members to look and take pictures if they wish, but not to touch anything.
Everything should be left as they found it!

For younger members, instill the importance of having an adult with them when they go looking.
Record the findings in your Record Book.
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ACTIVITIES

Activity #30 - Public Debate

There are many threats to pollinators in Canada. While the science is still out on some
topics, many of these topics are being debated in the media by those on both sides of the
issue.

Divide members into teams of two or three people (ensuring that there will be an even
number of teams). In this activity, two teams will face off against each other to debate
a controversial topic that has been in the media with one team defending one side

of the issue and the other team defending the other side of the issue. Give teams
approximately 20 to 30 minutes to research their side of the debate or, assign teams a
topic at Meeting #5 so they can research at home.

Topics to choose from include (but are not limited to):

* Habitat Loss — who is to blame? Urban Growth or Agriculture

+ Climate change — is this a real phenomenon? Yes or No

* Neonicotinoids — is the threat real? Yes or No

* Decline in the diversity of flowering plants — who is to blame? Humans or Mother
Nature

* No Pollinators — can the human race survive without pollinators? Yes or No

* Pollinator Gardens — is planting one garden really going to make a difference? Yes or
No

Activity #31 - Seed Balls and Seed Bombing

Seed balls are small clay balls containing compost and wild flower seeds. The seed ball
contains all that is needed for germination and first growth. The seed ball (seed bomb)
can be either placed or thrown wherever you would like to see native plants growing.
Seed balls are meant to be lobbed anywhere you want to grow something but cannot
plant and tend to it in the traditional manner, In their clay coats, the seeds are protected
from being eaten or blown away until the rain comes. When it rains, the clay softens and
the seeds sprout in the balls, where they are nourished and protected until they can root
and get a good start in the ground.

Be careful when placing or throwing the seed balls. Never put them in natural areas.
The seeds in the seed balls will end up in direct competition with native plants.

Check with your local nursery to find out which plants grow best in your area with only
receiving rain as a source of water, which plants are best for local beneficial insects and
when is the best time to plant. Some classic choices for feeding insects include mustard,
fennel, dill, buckwheat, clover and wildflowers such as coneflower, goldenrod, yarrow,
ironweed and sunflower.
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How To Make Seed Balls:

Ingredients:

» Seed of your choice, or a mix

* Dried compost of any kind

* Finely ground red clay — you can use potting clay or dig clay out of the ground as long as
you dig deep enough so there are no weed seeds in it. If you use potting clay, be sure to
use only red clay (other kinds might prevent seed growth). Spread the clay out to dry. Then,
grind it up between two bricks to make a powder.

Instructions:

1. Mix one part seeds into three parts compost.
2. Add five parts dry clay to the compost/seed mix and combine thoroughly.
3. Add a little water a bit at a time until the mix becomes dough-like. You don’t want it to be

S0ggy.

4. Roll tightly packed little balls about the size of marbles and set them aside to dry in a
shady place for a few days.

5. To make the strongest impact, distribute these balls at the rate of about 10 balls per
square metre of ground.

Source: Mother Earth Living, http://www.motherearthliving.com/gardening/how-to-make-seed-
balls.aspx?Pageld=2

Activity #32 - Creating a Pollinator Garden

Local actions by individuals can help to protect pollinators and biodiversity in communities.
By creating a pollinator garden, you can help to protect the biodiversity of local pollinators
and it will give you the chance to see butterflies, caterpillars, bees, hummingbirds and
other friendly and beneficial insects and birds. It will help to contribute to a healthy and
sustainable future for generations of pollinators.

When planting for pollinators, try to include a wide range of flower shapes, sizes, structures
and colours to benefit as many species and life stages as possible. Native plants are
excellent since wild bees will already be adapted to them. Plants that bloom in the spring or
fall are particularly important as floral resources are often scarce at these times.
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Items Needed:

* An area with soil (in the ground or in containers)
* As much sun as possible

* Plenty of water

* Rocks

* Mulch (straw, wood chips or bark)

* Pollinator plants (native plants work best)

» Garden tools (i.e. spade, trowel, shovel)

* A ceramic bowl or clay pot

* Long term commitment

Instructions:

1. Preparation — Make sure your garden area is weed free and the soil is loosened up. Wet the
soil the day before to make weed pulling easier. If need be, bring in fresh soil.
2. Landscaping — If your garden site is very windy, a wind block may be necessary. Rocks are
great for adding contrast to the garden and to also provide warm places for butterflies to perch.
A bowl with mud in the garden gives butterflies a place to drink and obtain materials. Butterflies
need the mud in order to drink water, which they do through the process of ‘wicking.’
3. Planting — Place plants far enough apart to allow for growth. Water thoroughly, immediately
after planting. Gardens with a high density of diverse plants are most attractive to pollinators.
4. Mulching — Mulching is a great way to discourage weed growth. First, place a 3-ply layer of
wet newspaper on the ground around the plants. The newspaper is optional, but it acts as an
extra biodegradable barrier against weeds. Pile on a thick layer of mulch. When using paper,
remember that it can help hold moisture in, but it will also necessitate more thorough watering in
order to get water down to plant roots.
5. Maintenance —
» Pruning — Take out dead plant material (leaves, flowers, branches) to allow for
new growth. Make sure not to disturb birds’ nests, caterpillars or chrysalis.
» Watering — New plants will need frequent water in order to establish strong
roots. For established gardens, periodic deep waterings are a good idea,
especially during the driest weeks of the summer.

Activity #33 - Creating a Pollinator Patch

The alternative to planting a Pollinator Garden is to create a Pollinator Patch. This can be done
on roadsides and in unused public spaces. Refer to the ‘Roadsides — A Guide to Creating a
Pollinator Patch’ booklet that accompanies this project for ideas, tips and guidelines and rules
surrounding planting on roadsides.

The booklet can also be found online at the Ontario Horticultural Association’s website at http:/
roadsides.caroldunk.com/ by clicking on the link.



