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National Wildlife Federation’s mission is to inspire Americans to protect
wildlife for our children’s future.  For 70 years, National Wildlife Federation has been a
leader in conservation and environmental education shaping the future of stewardship in the
United States.  Through our educational programs, publications and multi-media outreach,
NWF is dedicated to three objectives: connecting people with nature, safeguarding wildlife
and wild places, and providing solutions to climate change.
NWF’s merger with ERTHNXT extends our programmatic connections for adults and youth
by offering an opportunity to learn about the importance of trees to our planet’s health, the
ability to tangibly experience- and to make a difference by-planting trees, and to pass on an
appreciation for nature to future generations.
Trees for Wildlife program provides adult leaders with fun, hands-on science-based activities to help young people learn
about the importance of trees and how to plant and take care of trees for the future. This initiative aims to educate and
prepare a generation of environmental stewards, expand the world inventory of trees, and to protect and improve natural
resources.

Big Brothers Big Sisters
Southeastern PA is a donor-supported organization
that enriches, encourages and empowers children to reach
their highest potential through safe, one-to-one mentoring
relationships. Volunteering as a Big Brother or Big Sister is about
making a measurable difference in a child’s life by sharing new
perspectives and experiences; in Chester, Delaware, Montgomery and Philadelphia Counties, over 4,000 children annually
are more successful socially and academically because of the work of Big Brothers Big Sisters Southeastern PA. Learn
more at 215.790.9200 or bbbssepa.org.
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Purpose and
Organization of this Guide
The Trees for Wildlife guide is a set of science-based on activities for children and youth
ages 6-18.  The activities are divided into three volumes for different age groups; K-3, 4-8
and 9-12.  There are seven activities at each level.  The activities are designed for “Bigs” and
“Littles” to do without prior background or knowledge.  Each activity includes; background
information; a list of materials; suggested time to complete the activity; cost expectations;
how to instructions to complete activity and ideas for expanding an activity.  
Building Awareness Through Mentoring: Trees for Wildlife program provides “Bigs” with
hand-on science based activities to help “Littles” learn about the importance of trees in their
environment, how to plant and care for trees, and how to share their new knowlege with
others.  
Planting for Future Generations: Tree planting and caring for trees is an essential part of the
Trees for Wildlife program.  You will learn about both container and bare root trees,  proper
planting techniques and how to care for trees over their after planting first year.  The action
of planting a tree helps to reinforce the value and importance of youth stewardship for our
planet.

Additional Resources Available

© National Wildlife Federation

Additional helpful resources and presentations are available online at the Trees for Wildlife
program website: www.nwf.org/trees.

www.nwf.org
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Summary of Activities
Grades 9-12 Activities
Carbon Footprint – One Step at a Time: Measure your personal carbon

footprint. Understand by examining, your household bills, miles driven and flown etc,
calculate your findings, and discuss actions to change outcome of calculations.
Trees as Habitats: Investigate the inter-relatedness between trees and the creatures
that inhabit them. Gather evidence about organisms that depend on trees, whether the
tree is alive, partially alive, or dead.
My Personal Folktale: Familiarize yourself with folktales and myths that involve
trees, using an extensive bibliography as your aid. Writing your own personal folktale,
you learn how to relate trees to your world in a creative way.
Designing a Smart House and Yard: Learn about ecosystem services by
focusing on strategic tree planting to reduce the amount of energy a home needs.
Become more aware of what the environment can do for us and to apply knowledge of
smart building and design.
Tree Diversity: Collect leaves from local trees to study and identify, the type of tree.
Construct an original field guide to make detailed observations of the characteristics that
distinguish different tree species.
Tree Fruits and Dispersal Strategies: Understand how flowering plants and
trees have complex ways of distributing fruits and seeds. Study ways that trees disperse
their seeds. Test and modify methods of disperal. Observe the relationship between
plants’ reproductive strategies and species’ survival.
Urban ForestS: Issues and Action: Explore urban forests in your community

© Steve Penfold - Fotolia.com

and identify problems and threats to the forests.  Devise actions to be better stewards of
the forest.
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Introduction
What is a Tree?
Trees—similar to all living things—grow, reproduce and respond to their environment.  
Trees, like all plants, manufacture their food through photosynthesis.  Trees are in the family
of woody plants which have cambium, a special layer of cells that allow the tree to increase in
girth (width).   Trees are self supporting from a single stem.
The leaves of the tree produce sugar for food through photosynthesis by combining carbon
dioxide and sunlight.  Through this process oxygen is produced as a by-product.  The sugar
is fed to the trunk and roots of the tree through the cambium.
Trees increase each year in
height and spread by adding
a new growth of twigs.

The roots gather minerals and water which are needed in the
process of photosynthesis and for feeding the tree’s
growth and development.  The tree has one tap
root and many lateral roots which help to keep it
stable in wind and snow.

Leaves prepare
the food obtained
from the air and
soil and give off
moisture
by transpiration.
Light and
heat are
necessary
for these
chemical changes.

Learn more about trees at www.
arboretum.harvard.edu/
programs/tree_basics.

Crown

The breathing pores of
the entire tree—located on
the leaves, twigs, branches, trunk and
roots— take in oxygen.
Surface Roots

Air supplies carbon to the
tree, through the undersurfaces of leaves.

Heartwood (inactive)
Gives Strength
Sapwood Carries Sap
from Roots to Leaves

Trunk

Events such as flooding,
poisonous gases, or
smoke may
damage or even kill a tree.

Roots

Cambium (Microscopic)
builds the cells
Inner Bark Carries
Prepared Food From
Leaves to Cambium
Layer
Outer Bark Protects
Tree From Injuries

Tap Root

© Reha Mark; © Jim Barber

Root tips or root hairs take
up water containing small
quantities of minerals in the
solution.

www.nwf.org
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Parts of the Tree

phloem (inner bark) layer, sugar that
is made in the leaves or needles, is
carried down to the branches, trunks,
and roots, where it is converted into
the food (starch) the tree needs for
growth.

The Crown of the tree is made up
of the leaves and branches.

©Jan Martin Will

©Surkov Viadimir

The Bark layer protects the tree
from insects and disease, excessive
heat and cold, and other injuries.

The Trunk of the tree supports the
crown and serves as a highway for
food made in the leaves to travel to
the roots, and for water and nutrients
from the roots to travel to the leaves.

of the tree support the
trunk and crown, and also anchor
the tree in the soil. They serve as a
storage facility during the winter
for the food produced by the leaves
during the growing season. The roots
also absorb water and nutrients from
the soil for use by the tree.

©Dmitry Argunov

The Roots

develops as the tree gets older. It is
old sapwood that no longer carries
sap, and gives the trunk support and
stiffness. In many kinds of trees, the
heartwood is a darker color than the
sapwood, since its water0-carrying
tubes become clogged.
The Cambium is a layer or zone of

cells, one cell thick, inside the inner
bark. The cambium produces both
the xylem and phloem cells. This
is where diameter growth occurs,
and where rings and inner bark are
formed. In the xylem (sapwood)
layer, tree sap (water plus nitrogen
and mineral nutrients) is carried up
from the roots to the leaves. In the
6
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The Heartwood of the tree

Trees can be divided into deciduous
and coniferous categories.  
Deciduous trees are also known

as broadleaf trees because the leaves
are generally larger and wider than
those of conifers.  The larger leaf
size means a greater surface area
for photosynthesis, but it also means
the leaf is too fragile to withstand
winter conditions.  Therefore, most
deciduous trees drop their leaves in
the fall.
Coniferous trees keep their
leaves throughout the year, shedding
only the oldest leaves. Usually these
leaves are lower down on
the tree and do not receive
as much sunlight as newly
developed leaves higher up.  
Some of the best-known
members of the conifer
family are pines, spruce,
firs, and hemlocks. The
cones of the conifer are
its flowers.

©Anteromite

©Tom Grundy

Types of Trees

The Value of Trees!
Trees are a truly beautiful part of the
natural environment, but they are
also amazingly efficient machines,
constantly working to make earth
healthier. The Trees for Wildlife
program is designed to help guide
your “Little” through activities that
will deepen their understanding of
how trees make a difference in their
lives and in the world.

intercept about 100,000 gallons of
rainfall per year.
3.	Trees temper climate.

Ten proven ways that trees make a
big difference:
1.	Trees improve air
quality.

©Serg64

Trees are sometimes
called the lungs
of the earth
because they
absorb pollutants
through their
leaves, trapping (or
“sequestering”) and
filtering contaminants in the
air. Like all green plants, trees
also produce oxygen through
photosynthesis.
2.	Trees improve water
quality, reduce flooding
and erosion.

A tree’s leafy canopy catches
precipitation before it reaches
the ground, allowing
some of it to
gently drip
and the rest
to evaporate.
Tree roots
hold soil in
place, reducing
©Ishbukar Yalilfatar
erosion. In these
ways, trees lessen the force of
storms and reduce the amount of
runoff into sewers, streams and
rivers, improving water quality.
One hundred mature trees can

©Raulin

Trees lower air temperatures
and humidity; they can also
influence wind speed.
Evaporation of
water from
trees, or
transpiration,
has a cooling
effect. Cities
develop “heat
islands” because
dark roofs and pavement absorb
solar energy and radiate it
back. Trees in parking lots have
been shown to reduce asphalt
temperatures by 36 degrees and
car interiors by up to 47 degrees
Fahrenheit.

5.	Trees are good for the
economy.

Economic analyses
have found that
the value of
homes near
trees is 9 to
15 percent
higher than
homes without.
©viastas
Research shows that
shoppers linger longer along a
shaded avenue than one barren of
trees and are even willing to pay
more for goods and services.
6.	Trees create habitat for
plants and animals.

Wherever trees are established,
wildlife and other plants are sure
to follow, ensuring a healthier
ecosystem. Trees
provide shelter
and food for
a variety
of birds
and small
animals.

4.	Trees conserve energy.

Three or more large trees
strategically placed on sunny
sides of a house shade it from
the hot summer sun, reducing
air-conditioning costs by as much
as 30 percent. Deciduous trees
are best for this
use because
they lose
their leaves
in winter,
exposing the
house to the
warming winter
sun, which lowers©Thomas Barrat
the energy needed to heat the
house. Coniferous trees, because
they retain their needles yearround, serve to reduce wind
when placed on the north and
northwest sides of a building,
resulting in significantly lower
winter heating costs.

7.	Trees
©svic
improve health.

Research demonstrates that
exposure to trees has a relaxing
effect on humans, reducing
stress and imparting a sense of
well-being. Hospital patients
with a window view of trees
recover faster than those without.
Children with Attention Deficit
Disorder (ADD) are better able
to concentrate after
time spent in
outdoor green
settings.

©22512058
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8.	Trees reduce crime.

©Susan Law Cain

Data shows that
apartment
buildings with
high levels of
greenery had
significantly
fewer crimes
than those
without any trees.

©Serg64

A belt of trees 100
feet wide and
50 feet tall
can reduce
highway
noise by up
to 10 decibels,
reducing the
sound volume by
half. Densely planted trees can
also block unsightly views.

10.	Trees promote
community.

Trees can enhance a community’s
sense of pride, and ownership.
Active involvement in tree
planting programs leads to a
stronger sense of community and
the promotion of environmental
responsibility and ethics.
Planting programs also project a
visible sign of change
and provide the
impetus for other
community
renewal
and action
programs.
©National Wildlife Federation
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9.	Trees reduce noise
pollution and can serve
as screens.

It takes many years for a tree to grow
large enough to give back many of
these benefits. Existing trees are living
things that will not last forever, so it is
critical that we continue to replenish
the forests and plant new ones in our
communities. Young trees need our
care and stewardship to grow strong,
ensuring a healthy future for our
planet and all its inhabitants.

References
USDA Forest Service. 2007.
Northeast Community Tree Guide:
Benefits, Costs, and Strategic
Planting. Pacific Southwest Research
Station. PSW-GTR-202.
USDA Forest Service. 2004.
Urban and Community Forestry
Appreciation Tool Kit. Mid-Atlantic
Center for Urban and Community
Forestry. NA-IN-02-04.

ACTIVITY

Carbon Footprint
One Step At A Time
Background
Globally, living plants take in
more carbon than they give off by
directing atmospheric carbon into  
semipermanent tissues like roots,
trunks and stems also soils. When
plants die and decay (a biological
process), the carbon in those tissues is
again given off to the atmosphere.

Objectives
• Calculate your personal carbon
footprint.
• Identify which actions leave bigger
carbon footprints than others.
• Pledge to reduce your carbon
footprint.

About one hour for the discussion
and activity. You will need to collect
information about household utility
bills, car mileage, airplane trip
mileage, etc. If possible, plan to repeat
this activity again in three months
and then six months later to see if
carbon footprints have been reduced.

Cost
Approximately
$2.00–$5.00.

Materials
• Copy of
heating and
©Dwight Smith
electricity bills from
each household.
• Information on the make and
model of  car(s), industry average
for miles per gallon (mpg), and
annual mileage (how many miles
driven a year).
• Index cards
• Pens
• Calculators
• Reduce Carbon Footprint
commitment cards

©B. Melo

Time

Carbon footprint is a measure of the
amount of carbon dioxide or CO2
emitted through activities, choices,
and the use of products that require
energy produced by the burning of
fossil fuels. A carbon footprint is
often expressed as tons of carbon
dioxide or tons of carbon emitted,
usually on a yearly basis. By
thinking about this carbon release as
a “footprint,” each person can relate
their impact on the global increase in
atmospheric carbon dioxide levels.
Large amounts of carbon enter
and leave the atmosphere
every year, creating a carbon
cycle. When carbon inputs
to a reserve are greater than
carbon withdrawals, the
balance changes and carbon
©jcpjr
levels can rise. Some sources of
carbon are biological, while others are
geological.

The contribution of carbon from
industrial sources has significantly
changed the balance between carbon
entering and leaving the atmosphere,
as significant quantities of carbon
dioxide and other “greenhouse gases”
are emitted to the atmosphere. These
gases act much as their name implies,
trapping radiation, and returning
heat in the lower atmosphere to the
Earth.
Additional background, tips and
talking points for teens on climate
impact and footprint are available at
www.climateclassroom.org.

Discussion
Discuss what you know about the
carbon cycle. Imagine what kinds
of carbon exchanges are
important in the global
carbon cycle.  Talk
about what the term
“carbon footprint”
means and if it is a
more useful term than
“carbon consumption”
or “carbon emissions.”

Similarly, some sources are natural,
while others are industrial. Trees
perform both respiration (a carbon
releasing process) and photosynthesis
(a carbon consuming process).
www.nwf.org
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Activity

Extension Activity

1. Go to www.nwf.org/trees and use
the link to calculate your carbon
footprint. Use the information
each of you brought to enter into
the formulas found on those sites.

• Help your “Little” start a
“Reduce Carbon Footprint
Week” at his or her school.
Working together with science
teachers and environmental
community advocates, you
and your “Little” can create
informational posters and
activities for the week.

2. Write down your own figures
and write down four adjectives to
describe your carbon footprint on
index cards.
3. Share your thoughts with each
other about your footprint. What
patterns do you see?
4. Share what actions you might
take to change the outcome of the
calculation.

• Log on to Climate Classroom
and download action and
community service projects that
you and your little can do at www.
nwf.org/climateclassroom.

5. Sign the Reduce Carbon Footprint
commitment cards.
6. It is a good idea to repeat this
activity at a later date. Save the
completed commitment cards and
compare current behaviors with
those promised earlier actions.

©Katrina Brown
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Reduce Carbon Footprint Commitment
Name:

Date:

I will try to reduce my carbon footprint by taking the following actions:

Reduce Carbon Footprint Commitment
Name:

Date:

I will try to convince my family to take the following actions to reduce their carbon footprints:

Reduce Carbon Footprint Commitment
Name:

Date:

I will try to encourage my friends to take the following actions to reduce their carbon footprints:

www.nwf.org
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ACTIVITY

Trees as Habitats
Objectives

Background

• Identify habitats in living,
decaying, and dead trees.

Many endangered or threatened
species are at risk because of
disruptions to their habitats. While
some species can rely on diverse
sources of food or places to breed, a
surprising number of species are very
specific in their requirements and can
only live where particular host plants
are available to provide the nutrition
or habitat upon which they depend
for survival and reproduction.

• Understand the inter-relationships
between trees and the animals that
inhabit them.
• Practice observation skills,
including making inferences from
these observations.

Time
About two hours for this activity,
including the discussion and
fieldwork.

Maintaining a diversity of trees in
forest habitats supports a wider
diversity of animals in the forest
ecosystem. Some very important
habitats include those found in dead
or decomposing trees. Not only
do fallen trees provide locations in
which animals live, but as the trees
decompose, they return minerals and
nutrients to the forest soil.

Cost
Ranging from $5.00–$10.00.

Materials
• Magnifying lenses (available at
discount stores)

One of the most direct relationships
between trees and other species is
the use of trees as a food source. Leaf
feeders may be found almost any time
a tree has green leaves,
and tree flowers
can provide
important
food for other
species. Bark
and wood are
consumed by
a variety of insect © Vitaly Titov & Maria Sidelnikova
larvae, and sap that leaks from
trees often attracts butterflies as
well as wasps and some flies. Those
organisms that directly consume tree
tissues as food may themselves attract
another level of predators that feed
upon (and help control) these plant
feeders.

• Small notebook
• Pencil, pen
• Trash Bags

© INSAGO

• Gloves
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Caterpillars are eaten by birds and
wasps and can serve as the “nursery”
for the larvae of certain wasps and

flies. Some bird species have very
particular nesting requirements that
are only met by certain kinds of trees.
Mammals also may use trees for
nesting, shelter, and food, especially
the very energy-rich fruits produced
by oak, chestnut, and beech trees.

Discussion
Discuss what you would be likely
to observe as evidence of animal
inhabitants near or around trees
(for example, hollow sections, nests,
burrows, dampness, willow galls, oak
balls, borings in the bark,
tent caterpillars, bag
worms, leaf rollers,
carpenter ants).
Keep a list. Try
brainstorming
about how the
different uses of the
©anyamay
tree as habitat might
change over different seasons or
during the life and after the death of
the tree.

Activity
1. Identify and travel to a field site
to do your observations. Observe
at least three trees, ideally in
different stages of life and
decomposition (i.e. partially or
standing dead, recently fallen, very
decayed, fallen trunk). Record
observations and draw or take
pictures of the habitats.
2. Take care not to disturb any
established habitats as you observe.
Talk with your “Little” about
what role the tree plays in the
life of the animal and what role
the animal plays in the life of
the tree. Look at the state of the
tree—alive or dead. The following
are some questions to guide the
observations:

Extension Activities

©Jason Kasumovic

• Find a number of small trees or
larger trees with low branches in
order to find sample animals that
are using the foliage and branches
as habitat.

• Which animals prefer live
trees? Which prefer dead
trees?
• What value might dead trees
have in a forest?
3. Try to leave the area cleaner than
you found it. Pick up any stray
litter or other items that are not
biodegradable as you do your
observations. (Do not pick up
trash with your bare hands; use a
bag or glove if you can.)
4. Compare what was actually
observed to the initial list of ideas.

Bring a soft pole, a length of
bamboo, or a piece of plastic
tubing to use as a tapping stick
and a white sheet (about 2–3 feet
square) of cotton, nylon or canvas
to use as a sampling surface. With
the corners of the sheet under
a leafy branch, rap the
wood of the branch
gently but
abruptly five
or so times to
dislodge small
animals from
the leaves and
branch surfaces.
© Benjamin A. Hunter
Observe what appears in
the collecting sheet for a given tree
species.

©Marcin Niemiec

Try the same tree species at several
different locations and see which
organisms are most common in
the sheet. Compare the samples
obtained from one type of tree to
a completely different tree and
see whether some of the
organisms are the same
and which ones are
different. If you
are not going to do
further observations
or study, be sure to
deposit all samples back ©Juriah Mosin
beneath each tree.
• Take a trip to a nature center,
arboretum, or wildlife sanctuary.
Secure permission from the
institution in advance and repeat
either activity above and compare
to the initial effort. You could
learn more by taking a guided
tour, workshop, or by following
interpretive trails or signage, if
offered.

• Mark off two square areas of
equal size (about 1 meter by 1
meter or 3 feet by 3 feet) with
string, one in the shade of a tree
and the second nearby in the
sunshine. Count as many insects
as you can find within each area.
Magnifying lenses may be helpful.
Compare the total number found
in the shade with the total found
in the sun and then discuss the
following questions:
What influence does the shade
have on the number and type
of insects found?
Do insects appear to prefer to
be in the shade or the sun?
What influence does the shade
or sun have on the activity of
insects observed? Are they
more active, less active, or
about the same in the sun?
What other factors could you
investigate besides sun versus
shade?

www.nwf.org
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ACTIVITY

My Personal Folktale
Objectives
• Read and discuss a diverse
collection of folktales connected to
trees.
• Create a folktale that reflects a
unique environmental perspective.

Time
About one hour for this activity.

Cost
©Greg291

Free

Materials
Discussion

• List of folktales from the
www.spiritoftrees.org website

Talk about folktales and which ones
you and your “Little” particularly like
and why.

• Paper
• Pencil or pen

Activity

Background

1. Visit www.spiritoftrees.org
and choose folktales that are
particularly meaningful to each
of you.

Find an outstanding collection of
folktales relating to trees, searchable
according to category, country of
origin, and tree type at the website
www.spiritoftrees.org. You can view
the collection, either online or via a
printed list of titles and then choose
which to place in a short anthology
to read aloud. People can learn more
about different cultures by studying
their folktales, many of which focus
on aspects of nature.

2. Read aloud the folktales you
selected.

4. Work together to create your own
folktale with an environmental
theme. Decide what experiences
the characters will have and how
the characters will react.
5. Share your folktale with others.

© nialat - Fotolia.com

Extension Activity
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• Visit a local museum or other
cultural center and learn about
local folktales in your own
community.

©Nihat Dursun - Fotolia.com

3. After reading the folktale, talk
about the deeper meaning behind
the story and how it may relate to
today.

Designing a Smart House and Yard
Objectives

in a lake, stream, river, wetland
or coastal waters. Sediment can
choke waterways.

• Increase awareness of ecosystem
services.
• Apply knowledge of ecosystems to
the design of a house and yard.

Time
©tlorna

About one and half hours.  

Cost
Ranging from $2.00–$5.00

Materials
• Graph paper (if computer access is
not available)
• Pencils
• Colored markers
• Rulers

Background
This activity highlights
the concept of ecosystem
services, i.e., work the
environment does that
benefits us. Below are
some examples of actions
that can be taken to support
ecosystem services:

©raphtong - Fotolia.com

Where the “Ecosystem Services are”?

• Plant evergreens in a regular
pattern along the north side of
houses, where they will block
cold winds in the winter. Avoid
placing these on the south or west
side, where they will block the
warming effects of the sun during
winter months.
• Allow as many native trees as
possible to remain in place around
your house, replanting where
necessary. While porous
surfaces such as soil, grass
or garden beds will absorb
storm water, hard surfaces
such as asphalt will cause
it to run off, taking with
it any debris, chemicals, and
dirt in its path to the nearest
waterway. Anything that enters
the storm flow path will end up

• Avoid or limit use of chemical or
natural fertilizers on lawns and
gardens. Excess fertilizer causes
undesired blooms of algae in water
bodies. When algae decomposes,
it reduces the oxygen levels in
streams and other bodies of water
to levels harmful to fish and other
organisms.
• Dispose of toxins safely; do not
pour them into the street or gutter.
Chemical pollution such as motor
oil, paint, solvents and pesticides
can poison aquatic animal and
plant life as well as humans who
consume these organisms.
• Keep litter out of ditches and
gutters. Solid debris, such as
plastics, cigarette butts, and
bottles, can choke many types of
water life such as fish, birds, and
turtles.
• Clean up after pets and keep septic
systems well-maintained. Bacteria
from wastes can contaminate
water ways, requiring the closure
of beaches to swimming and
fishing.

• Shade all hard surfaces—patios,
driveways, sidewalks—which
retain major amounts of heat.
This is often why urban areas are
warmer in the summer than the
surrounding countryside.

©Marcin-linfernum

• Plant shade-giving deciduous trees
(those which lose leaves in winter)
on the south and west sides of
houses. They will reduce the
house’s heat retention in summer
and allow warming by the sun in
colder months.

www.nwf.org
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3.  Update your design based on any
constructive feedback.

Extension Activities
• Visit a residential architect, civil
engineer, or landscape architect to
talk about how they use “smart”
features in their designs.

©PCmi - Fotolia.com

• Create miniature models of your
home and landscape designs
along with easy-to-understand
explanations. Architect’s offices
often have models on display for
inspiration.

Discussion
Talk about the various ecosystem
services described in the Background
section.
• What keeps people from engaging
in these positive environmental
practices?

• Organize a community clean up
for hazardous materials. Find out
when and where your town or
municipality accepts hazardous
materials, such as paints,
chemicals, batteries, computer
parts, tires, etc. and publicize it
to community associations and
neighbors to increase awareness
and participation.

• What can you do to help people
change their attitudes and actions?

Activity

2. After you have completed the
design, share your design and get
feedback from someone in your
neighborhood.

16
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©Philipp Baer - Fotolia.com

1. Design a
“smart house
and yard,”
using the
suggestions
above and
others. Use
a computer or
graph paper to
©XJ6652 - Fotolia.com
make the drawings to
scale, including a key to symbols
for different types of plants,
building structures, etc.

ACTIVITY

Tree Diversity
Exploring Field Identification Of Woody Plant Leaves
Objectives
• Observe and document distinctive
leaf details that allow tree species
identification.
• Understand scientific names and
their relationship to common
names.
• Practice descriptive skills that
identify unique characteristics of
different trees.
• Create a field guide to local trees.

Time
About one or two hours.
©maxstockphoto

Cost
Approximately $2.00–$5.00

Materials
• Plain white paper
• Black ink pen or pencil
• Rulers or straight edge
• Colored pencils (optional)
• Locally collected leaves

Background
Field guides are a familiar way
to find useful information to help
with identification of plants and
animals encountered outdoors. The
construction of an original field guide
offers the chance for young people
to make detailed observations of
the characteristics that distinguish
different tree species.
Some tree leaves
are unique
in shape or
appearance
and are easily
recognized and
© Veronika Vasilyuk

unlikely to be confused with other
species. Other tree groups such as
oaks and maples possess more subtle
differences in shape and form that
can allow the careful observer to
determine the identity of a particular
tree. In some cases, the leaves of
closely related
species may be
so similar that
identification
from leaves
alone is
challenging,
and combinations
of leaf shape, bark, © irin-k
fruits, and tree habit are used to make
an identification.

compound leaves (a leaf composed
of a group of smaller leaflets, like a
locust tree or a walnut).

While the leaf shape is often the most
useful detail in identifying a tree
species, many other characteristics
can be helpful as well. Tree species
can first be grouped into those with
simple leaves (a single entire blade,
like an oak leaf) and those with

Talk about the different structure
of leaves that are simple (all in
one continuous blade surface)
and compare it to leaves that are
compound (composed of individual
leaflets).

The pattern of the veins, if they
are raised or different colors,
can add insight. The presence or
absence of patterns on the leaf edge,
such as rounded shapes, sharp
projections, fine teeth, or wavy edges
can be valuable traits to assist in
identification.

Discussion
Sketch out shapes of any common
tree leaves from memory. Add in any
characteristic about trees that make
one kind stand out from another.

www.nwf.org
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diverse collection of fresh or dried
leaf specimens, give your little
samples of five to ten different
leaves and try to identify each leaf
using the field guides.

© S.M.

• Use a “dichotomous key,” a
series of step-by-step choices
that lead to the identification of
the tree species. These keys sort
species according to increasingly
distinctive traits that serve as clues
toward correct identification. Find
a printed key for a tree group and
explore how it guides the user.

Activity
1. Collect samples of leaves that
have fallen to the ground from
local trees that represent
a diverse array of
shapes and forms.
If available,
collect at least
some leaves
from trees that
are already labeled
or identified to serve as © Wolfgang Kraus - Fotolia.com
vouchers or “reference specimens.”
If an arboretum or botanical
garden is nearby, this could
provide a source of identified
leaves. If no identified leaves are
available, species identifications
can be made later using online
resources or field guides.
2. Choose a number of representative
leaves for the field guide. Using a
straight edge or ruler, divide the
paper into a series of squares or
rectangles that will accommodate
all of the different leaf types.
Carefully study the leaves
individually in sequence, and then
sketch the leaf shape, border, and
18
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any other distinguishing features.
If leaf identities are known, group
leaves of the same family together
in the field guide. If species’
identities are not known,
consider grouping
leaves of similar
shapes together.
Your “Little” can
add brief written
notes that describe
other noteworthy
characteristics such as “rough
surface” or “glossy” or “tough and
leathery.”

• Construct labels with the scientific
and common names of tree species
that can be used to educate others.
Labels can be made from small
aluminum tags that can be wired
loosely to a branch or on stakes
placed in the ground at the base of
the tree. Prepare a brochure that
serves as a guide to the specific
trees of your neighborhood.

3. Using voucher reference
information, an existing field
guide, or Internet resources, add
the common name and scientific
name of each tree species to the
guide. Add family names for
groups of leaves or individual
leaves to provide another level of
detail and information.

Extension Activities
• Practice using a variety of field
guides to make identifications,  
including the field guide your
“Little” has constructed. Using a
©Shaun Schellings - Fotolia.com

ACTIVITY

Tree Fruits and Dispersal Strategies
Materials

• Understand plants’ reproductive
strategies and the benefits of seed
dispersal.

• Tree fruits or seeds from a variety
of wind-dispersed species

• Identify different kinds of tree
fruits and how they are adapted to
particular dispersal strategies.
• Examine the range of trees that
employ wind as a seed dispersal
agent and explore the variety of
structures that carry windborne
seeds.
• Investigate the effectiveness of
different wind-dispersed seeds in
moving seeds laterally away from
the parent tree.

©Kamikaze

Time
About one hour.  You will need to
identify a source of wind-dispersed
seeds to be used in testing, and collect
these seeds in advance from tree
branches or the ground.

Cost
Ranging from $2.00–$5.00.

• Step ladder or elevated location
from which seeds can be dropped
• Scissors
• Tape measure or yard stick
• Stopwatch or timer

Background
Many flowering plants and
trees have evolved complex
ways of distributing
fruits and seeds in the
environment. Effective
means of seed dispersal
allow individual trees
to colonize new territory
© Inc
through the growth of their
offspring. At the same time, dispersal
of offspring helps to minimize
immediate local competition with
the parent tree while still increasing
reproductive success in other
locations. One can assume that
effective dispersal is an important
trait because so many different and
sometimes energy intensive methods
have evolved to promote the spread of
fruits and seeds.
Common dispersal strategies
in flowering plants include the
production of fruits that are attractive
and rewarding (for instance as a
food source) to vertebrate species
(especially birds); production of
fruits or seeds that become entangled
in the fur of passing mammals;
production of fruits that are carried
some distance away from the
parent by wind or water; and even
production of fruits that pop or
explode, scattering seeds over a wider
area than ordinary dropping of seeds
could accomplish.

Wind-dispersed seeds come in
many forms and can be found on
a wide variety of common trees
as well as non-woody annual and
perennial plants. Fluffy parachute
seeds, such as dandelion fruits, are
employed by many species and in
some instances may carry seeds for
miles on a light breeze. Trees that
have well-developed structures with
the ability to move seeds on wind
currents include maples (Acer spp.),
ash (Fraxinus spp.), linden (Tilia spp.),
hornbeams (Carpinus spp.),
tulip poplar (Liriodendron
tulipifera), jacaranda
(Jacaranda mimosifolia),
tree of heaven (Ailanthus
altissima), and the princess
tree (Paulownia tomentosa).
The fact that so many different
species have evolved similar
structures to have their seeds
carried by the wind is an excellent
example of convergent evolution, the
tendency of selective forces to shape
unrelated species into similar forms.
The helicoptering fruits of North
American maple trees are remarkably
similar in form and function to the
fruit of an entirely unrelated member
of the bean family, the tipu tree,
which is native to Bolivia.

© Anette Linnea Rasmussen

Objectives
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Discussion
Introduce the idea of tree seeds as the
offspring. Brainstorm about reasons
why it may be beneficial for an
individual tree or a tree species
to have its offspring carried some
distance away before germinating
and sprouting into a new young tree.

Brainstorm about some of the
different ways that trees and other
plants could effectively get their
seeds to be carried small or large
distances from the parent plant. For
wind-dispersed seeds, explore some
of the structures that might allow
plant seeds to stay aloft and fall
more slowly, thereby allowing the
wind to carry the seeds away (wings,
helicopter blades, fluffy parachutes).

Activity
1. Set up a “drop zone” with a step
ladder or other location that
allows seeds to fall from a height
of at least eight feet above the
ground. Ensure that there is no
danger of unintentionally striking
someone or breaking something
by clearing the “drop zone.” This
could be from a wall, a window, or
any other elevated position. Using
seeds of different tree species,
time the duration of the fall from
when a fruit is released until it
touches the ground. Repeat the
experiment with seeds from the
same tree species to explore the
range of times for a given seed
type, and then compare times
between different tree species if
more than one winged fruit type is
available.
20
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©Anette Linnea Rasmussen

Introduce the idea of “fruit” as the
accessory structure that contains the
seeds in flowering plants, and note
that many fruits are not fleshy or
edible.

2. If it is possible to perform this
activity on a breezy day or with
an electric fan or other source of,
test how far the seeds actually are
move horizontally from the drop
point.
3. Try dropping a small pea, piece
of gravel, or tightly crumpled
piece of paper that approximates
the tree seed size and shape
without any accessory wing,
and compare its time and
horizontal distance to
those recorded for
the winged fruits.
(Remember to pick up
any trash afterwards.)
4. A breeze of 10 miles
per hour is moving air at ©Cherick
14.7 feet per second. (Advanced
participants with good math
skills could be asked if they know
how to convert the wind speed in
miles per hour to feet per second
given the known equivalencies
of 5,280 feet = 1 mile, 60 seconds
= 1 minute and 60 minutes =
1 hour). Construct a data table
that shows how far the seeds of a

given species would be carried in a
breeze of 10 mph, 15 mph, and 25
mph.

Extension Activity
• Alter some of the tree seeds you
have collected in different ways
by reducing the wing shape,
changing the wing area, or cutting
off the wing structure altogether
with scissors. Retest these
“customized” seeds and see
how much the alterations
change the drop time.
Using dried peas, paper
and glue, try building
accessory wings that might
allow the peas to be held
aloft effectively in a manner
similar to the tree fruits you have
observed.

ACTIVITY

Urban Forest: Issues and Actions
Objectives
• Evaluate issues that could change
the characteristics of urban forest.
• Institute environmental
stewardship activities.
• Describe how personal decisions
affect forests.

Time
©haveseen - Fotolia.com

About one hour.

Cost
Free

Materials

Urban forests face a number of issues.
Urban forests have many of the same
issues rural forests do and some
specific concerns that are unique.
Common issues include invasive
species, insect and pest problems and
forest fragmentation.

• Pen
• Paper
• Copy of Chart

Background
An urban forest is a forest or a
collection of trees that grow within
a city, town, or suburb. Urban
Forests incluede woody plant
vegetations which grow in popluated
envirnonments.

Other issues that urban forests face
which rural forests may not include
canopy loss, utility conflict, heat
island effect, storm water runoff and
construction.

1. Research about your community’s
urban forest. Visit your local
Department of Natural Resource
specialist to learn about the
impacts to your community’s trees.
2. Create an action plan using the
chart to device a way to assist in
keeping a heathly urban forest.

Discussion

3. Create a PowerPoint presentation
to explain the issue and actions
individuals can take. Give the
presentation to at least four
different groups.

Talk about what terms and concepts
are affecting urban forests.

Extension Activity

1. Tree canopy loss
2. Heat Island
3. Utilities
4. Soil Compaction
Visit www.nwf.org/trees to learn
more about these issues or visit
L.E.A.F program.
Brainstorm what it means to be a
good steward for an urban forest and
actions that can be taken.
©Chee-Onn Leong

Activity

• Inteerview Arbonst, city officials
or community members about
their role with managing the
urban forest, what issues they see
facing their community and what
an improved urban forest would
mean to the community. Post your
interviews online or send to NWF
at trees@nwf.org.
• Expand your green actions to
your school by having your school
become an eco-school. Visit www.
eco-schoolsusa.org.

www.nwf.org
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Urban Forest Action Planning Chart
Issue
(What topic can you
address)

22

Action Step
(What can people or you do)

National Wildlife Federation

Outcome
(What will happen)

Audience
(Who can assist)

Glossary
Camouflage

A way of hiding by blending in with the surrounding environment.

Carbon dioxide

A heavy colorless greenhouse gas (CO2) that is non-flammable, is formed especially in animal respiration
and in the decay or combustion of animal and vegetable matter, is absorbed from the air by plants in
photosynthesis, and is used in the carbonation of beverages.

Carbon cycle

Carbon footprint
Carbon
Sequestration

Circumference
Community

Compound leaves
Crown spread
Deciduous
Drought

Ecosystem
Fossil fuel
Fruit

Germination

Global warming
Habitat
Indigenous

Invasive species
Native Species
Nobel Peace Prize

Nonrenewable
resource

Photosynthesis
Pollution

Renewable
resource

A series of chemical reactions beginning with the production of carbohydrates by plants during
photosynthesis, proceeding through animal consumption, and ending in the exhalation of carbon dioxide by
animals and the decomposition of animal or plant matter, which start the cycle again.

A representation of the effect human activities have on the climate in terms of the amount of greenhouse
gases produced. A carbon footprint is often expressed as tons of carbon dioxide or tons of carbon emitted,
usually on a yearly basis.
The removal and storage of carbon from the atmosphere in carbon sink (such as cans, forests or soil)
through physical or biological processes like photosynthesis.
The distance all around a tree trunk, taken from 4.5 feet above the ground.

A group of organisms inhabiting the same area and interacting with each other.
A leaf composed of a group of smaller leaflets like a locust or ash tree.

The distance tree branches spread away from its trunk. The crown spread is calculated by measuring the
distance of the widest spread and the distance of the narrowest spread. These two figures are then added
together and divided by two to get an average.
A tree losing its leaves at the end of the growing season; non-evergreen.
A prolonged period of dryness that can cause damage to plants.

An environmental system made up of a community of animals, plants, and bacteria and their
interrelationships.
A fuel, such as coal, oil, or natural gas, formed in the earth from plant or animal remains.
The ripened seed-bearing part of a plant, such as a cherry or apple.
The sprouting of a plant seed.

An increase in the Earth’s atmospheric and oceanic temperatures widely predicted to occur due to an
increase in the greenhouse effect resulting especially from man-made pollution.

A place where an animal or plant lives; the type of environment where a particular species is likely to be
found.
Native and original to the region.

A species, not native to an area, that spreads aggressively from the original site of planting or seeding, and
which causes harm.
A species occurring naturally in an area and not introduced by humans; they are also know as indigenous
species.

Any of the prizes (five in number until 1969, when a sixth was added) that are awarded annually from a
fund bequeathed for that purpose by the Swedish inventor and industrialist Alfred Bernhard Nobel. The
Nobel Prizes are widely regarded as the most prestigious awards given for intellectual achievement in the
world.
A natural resource that can’t be remade, regrown, or regenerated on a time frame similar to its
consumption. (e.g., coal, oil, natural gas)
The manufacturing of sugar through the action of sunlight.

The addition of any substance or form of energy (e.g., heat, sound, radioactivity) to the environment at a
rate faster than the environment can accommodate it by dispersion, breakdown, recycling, or storage in
some harmless form.

Any natural resource that can be replenished naturally with the passage of time (e.g., timber, solar energy).

www.nwf.org
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Riparian

Of, or relating to, rivers or streams.

Sap

The fluid that circulates through a plant, carrying food and other substances to different parts of the plant.

Role model
Sapling
Seed

Seedling
Shrub

Species

Stewardship
Team

Terrarium
Trunk (tree)
Upstream

A young tree.

The part of a plant produced by the flower that may grow into a new plant.
A young (embryonic or baby) plant in a covering.

A woody perennial, smaller than a tree, usually with several stems.

A group of organisms having many characteristics in common that are able to reproduce.
The careful and responsible management of something entrusted to one’s care.
A number of persons working together.

A small artificial environment for a specified habitat. A terrarium generally has a woodland setting, with the
emphasis on plants rather than animals.
The main stem of a tree.

The direction opposite to the flow of a stream.

Pulp from wood used in making celluose derivatives (as paper or rayon).

©Wild Geese - Fotolia.com

Wood pulp

A person whose behavior in a particular role is imitated by others.
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Ready… take the next step

All trees are shipped in bare root
form. Shipping and handling costs
are included. You will receive an
email with a link to download your
age appropriate activity guide within
one week of placing your order.
Notes for Tree Shipments:

Tree Kits Details
© Christina Richards

Plant
A
Tree
in Your Community

Order your trees (minimum order
of three trees) and download
your planting and care guide by
visiting www.nwf.org/trees.
Planting trees is a great
activity for people to do
together or with others,
organize a tree planting day.

• Tree species are native to your
area.
• You can select from list of native
plants for your state.
• Please note: we recommend all
locations within northern U.S.
(hardiness zones 1–4) plant trees
ONLY during Spring.

©National Wildlife Federation

• Trees are shipped 4-5 days prior
to your specified planting day.

Order your Trees at
www.nwf.org/trees
• Spring Planting—Place your
tree orders between January
through May.
• Fall planting—Place orders
between September through
December.
• Trees should not be planted in
winter or summer months to
ensure tree survival.

Continue Your
Exploration of Nature
© Studio 1One

Plan a weekly
or monthly
activity outdoor
by getting
activity ideas
for a Green
Hour. NWF’s Green Hour activity
database has over 300 activity ideas
for you and your “Little’ to find fun
ways to get outside, get active and
learn about nature.  Activities are
added monthly and you can sign
up to receive an email about new
activities by visiting www.beoutthere.
org

Create a home for wildlife in your
own backyard with your “Little.”
NWF has certified the yards of
some 120,000 U.S.
homeowners as
“backyard wildlife
habitats” – these
micro habitats
provide adults
and children a
place to observe
wildlife and enjoy
the outdoors in a safe setting.  You
can create a habitat by offering
food, water and shelter for local
birds and wildlife.  www.nwf.org/
gardenforwildlife/  

©LoopAll - Fotolia.com

Need supplies for your outdoor
adventures?   NWF’s nature catalog
offers a variety of suggestions and
materials for you to use in your
adventures.  Log on to www.nwf.org/
shop

Join your family, and friends by
participating in one of NWF’s
signature outdoor events – starting

publishes a series of
popular, award-winning
magazines that introduce
children, ages 2 to12, to
wildlife and nature.  These
magazines are a great
opportunity to teach reading
as well.   Order a subscription
at www.nwf.org/magazines/
or copies may also be available
in many local libraries.

with the Great American Backyard
Campout (an annual outdoor
camping experience) and extending
to other events such as outdoor
hikes and walks, conservation
fairs and more. www.nwf.org/
BackyardCampout/  
©Jose Manuel Gelpi - Fotolia.com

©Kablonk - Fotolia.com

Read about nature
and wildlife through
NWF children’s nature
magazines.  NWF

Take a walk
outdoors and help
us by watching
and recording
the wildlife in
your community.
Start today by
downloading
your own wildlife
watch list. Be
sure to get one for each
season. Just log on to
www.nwf.org/watch
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800-822-9919

