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Welcome to the
Lady Bird Johnson
Wildflower Center

The Lady Bird Johnson Wildflower Center is dedicated to North America’s native flora. Our mission to
inspire the conservation of native plants guides all that we do.

At the Wildflower Center, we apply nature’s principles to designed landscapes. The Wildflower Cen-
ter nestles gently into 284 acres of Central Texas Hill Country, and the landscape and the buildings
reflect our Hill Country home. The Center’s focus on native plants, resource conservation, and
ecologically sen-sitive design reflects our deep concern for the environment.

Founded by former First Lady Lady Bird Johnson and actress Helen Hayes in 1982, the Lady Bird
Johnson Wildflower Center encourages the conservation and restoration of native plants in all types
of landscape situations. The Center’s extensive environmental education program and national Native
Plant Information Network combine to extend its mission across North America. Our commitment to
education and young people is the foundation for all we do: Education is at the core of our mission, and
children are the keys to our future. Together we can work to make a difference.

For more information about the Lady Bird Johnson Wildflower Center, please visit our web site at

www.wildflower.org.
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Exploring the
Native Plant World

A Life Science Curriculum for Pre-Kindergarten through Grade 6

This curriculum is divided into four grade-specific modules: Pre-K/K (Shapes and Patterns); 1-2
(Changes); 3-4 (Survival); 5-6 (Adaptation). The focus is to provide a basis for the study of botany and bi-
ological systems and to serve as a foundation for future botanical explorations. Children in pre-kinder-
garten and kindergarten are introduced to the shapes and patterns found in nature, beginning with the
shapes in flowers and continuing through explorations of patterns in time throughout a plant’s life. First
and second graders find that plants change over time (as does everything on earth) and plants take care of
their needs with specialized parts. In the third and fourth grade unit, students learn more about how plants
survive and that this survival is carried out through a variety of relationships with other plants and animals
and abiotic, or non-living, factors. In the final unit, fifth and sixth graders discover the concepts and mech-
anisms of natural selection and natural communities, as well as human impact on these communities.
Exploring the Native Plant World was designed using the Texas Essential Knowledge and Skills (TEKS)
and the National Benchmarks for Science Literacy. A primary goal of this curriculum is to teach botanical
principles through all elementary grades in order to build an ecologically literate citizenry. By focusing on
native plants, this curriculum also provides an opportunity to learn more about imperiled ecosystems.

In the end, we will conserve only what we love;
We will love only what we understand;
And we will understand only what we are taught.
—BABA DIOUM, Senegalese conservationist

In today’s culture many of us are urban dwellers. Too few children have the opportunity to engage in
and observe the natural world. As educators and environmental specialists we can introduce nature to chil-
dren from all walks of life. Studies show that just as there is a critical time in a child’s life when he devel-
ops language, there is a time in a child’s life when she develops an appreciation of the natural world. Qur
challenge is to open that window of opportunity and welcome children to a lifetime of exploring and un-
derstanding nature’s wonders.

If we sustain plants, they will sustain us.
It is that simple. And it is that important.
—RICHARD H. DALEY, former director,
Arizona-Sonora Desert Museum
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What is a native plant?

A native plant is a plant species that occurs naturally in a particular region, state, ecosystem, and habi-
tat without direct or indirect human actions. Native plants are a part of the natural neighborhood, a com-
ponent of the local ecosystem, and they function with other organisms within that ecosystem. They are a
critical component of nature’s web, and they have evolved and adapted to meet climatic and environ-
mental changes over time without intervention or assistance from humans.

Native plants provide food and habitat for animals of all kinds (including humans). They filter the air
and reduce soil erosion. Because native plants fill a niche, or specific function, within their ecosystem, they .
seldom grow beyond the needs and capacities of that ecosystem. The interaction and interdependence of
plants and animals within that niche make up our biological community.

Native plants are in crisis

Farming, ranching, urban development, and chemical application have significantly reduced many of
the Earth’s native plant communities. Species have become endangered or extinct, natural habitats have
degraded, soil erosion has increased, and the genetic diversity so essential for stable, balanced ecosystems
has declined. Since the early nineteenth century more than 200 of America’s native plant species have
been lost, and more than 5,500 species are endangered or threatened. This means that other organisms de-
pendent on those species have lost or might lose an important part of their food chain.

In many places well-meaning landowners have replaced native plants with non-native species in yards
or landscapes. Non-native species often require more water, fertilizer, and herbicides than native plant -
species. Moreover, non-native plants occasionally escape cultivation and become aggressive, invasive
weeds, choking out both native and other non-native plants.

The importance of native plants

There are several important reasons to garden with native plants. They are adapted to the particular
combination of soil, temperature, nutrients, and rainfall of their region. Once established they require little,
if any, supplemental water, fertilizer, pesticides, or other chemicals. In planned landscapes around schools,
homes, commercial developments, or roadsides, native plants require far fewer additional resources.

Besides the practical benefits of using native species, these plants provide habitat for a host of regional
animals. Native plants are a welcome mat for the birds, butterflies, and so many other animals that enjoy
the habitat. Using native plants in a garden or landscape can provide ecological, economic, and aesthetic
benefits—it’s a win-win situation for both the gardener and the natural community.

A good way to start protecting and preserving native plants is by learning about your region’s native
plants. Remember that your region is unlike any other in the world. There are subtle differences every-
where. Visit the Lady Bird Johnson Wildflower Center’s Native Plant Information Network (NPIN) for
help in learning what native plants belong in your neighborhood. NPIN has regional fact sheets, which in-
clude species recommendations, plant and seed sources, and contact information for local native plant or-
ganizations. These resources provide tools that can help you teach about your region’s native plants and

their importance to our future.
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Introduction

Adaptations in the Native Plant World

In nature there are neither rewards or punishments—there are consequences.

—Robert G. Ingersoll, Some Reasons Why (1881)

In this unit of Exploring the Native Plant World, students study the basic units of genetic inheritance and how
passing genetic material in populations plays a part in the close fit between organisms and their ecosystems.

Plants pass on their traits through seeds, and the idea of useful variations that make a plant more fit
for its ecosystem is illustrated with the Pea Patch Game. Once students see how natural selection might af-
fect a plant population’s traits, the actual passage of these traits from parent to offspring is examined with
the Pea Plant Gene Shuffle. This activity shows students that genes are discreet packages of information
and not simply a blending of the genetic code.

Plant communities are adapted to their locations—both the smaller specific microhabitats and the
larger global distributions. Climate, topography, soil composition and chemistry, and geology are just a few
of the many factors that play an important role in the distribution and composition of plants and plant
communities.

Within plant communities, plant species have developed a wide array of adaptations that enable them
to survive in their habitats. These adaptations are explored through outdoor activities.

Humans have affected the environment, causing changes to plant communities and the animals that
depend on those communities. Plant genetics are impacted when large populations are eliminated. Human
choices and their results are explored in the last section of this curriculum.

Vil EXPLORING THE NATIVE PLANT WORLD



Unit Overview

Suggested time: Three to four weeks

Objectives
Before your field trip, students will learn:

Plants pass on traits to their offspring through genes.
Plant communities are adapted to an area’s climate.

Plant species must cope in harsh environments.

During your field trip, students will learn:

Plant structures and strategies help plants survive in their habitats.

After your field trip, students will learn:

Human communities affect plant communities.

Adaptations in the Native Plant World addresses the following National Benchmarks for Science Literacy:

Concepts

The cycling of water in and out of the atmosphere plays an important role in determining climatic patterns.
Human activities have changed the Earth’s land, and some of these changes have decreased the capacity of
the environment to support some life forms.

Plants have a great variety of structures that contribute to their being able to make food and reproduce.

For offspring to resemble their parents, there must be a reliable way to transfer information from one genera-
tion to the next.

Plants typically have half of their genes coming from each parent.

In all environments, plants compete with one another for resources. Individual plants with certain traits are
more likely than others to survive and have offspring. Changes in environmental conditions can affect the
survival of individual organisms and entire species. '

Tables and graphs can show how values of one quantity are related to values of another.

The graphic display of numbers makes a pattern that can be used to make predictions about the phenomena
being graphed.

Skills

Manipulating laboratory materials.

Acquiring data through the senses.

Classifying, ordering, and sequencing data.

Communicating data and information in appropriate forms.
Measuring using relationships to standards.

Drawing logical inferences.

Predicting outcomes and forming generalized statements.
Relating objects and events to other objects and events.
Applying applied terms based on observation.

Identifying and manipulating the conditions of an experiment.

5th — 6th Grade 1




1o prepare for your fiel d trip,

your class will:

* model changes in plant
populations caused by
pollination patterns

* explore how characteristics
are passed in genes from
parents to offspring

* draw conclusions about
genetic characteristics

* recognize the ways plant
species are adapted to the
world’s four basic habitats

* identify precipitation patterns
in different habitats

* observe four physical processes
of the water cycle

* use historical data, current
trends, and folklore to
forecast the weather

* observe the revival of a
dormant plant

* conduct experiments to
compare the ability of plants
and their seeds to cope with
extreme conditions

* measure the effects of water
loss in succulent leaves

* compare transpiration levels
among plants adapted to
different habitats.

Lesson T
Plants pass traits to their
offspring through genes

ACTIVITY 1.1

Pea Patch Game: Model changes in
plant populations caused by patterns of pollination

Before Activity

Gather materials:

__ Pea Patch Game Directions template,
page 37

Peq Fatch Field template, page 38
Pea Patch Data Table template, page 39

approximately 300 white beads (but-
tons, poker chips, plastic or paper cir-
cles may also be used)

approximately 300 red beads
12 cups or bowls

Make six photocopies of the Pea Patch
Game Directions template, Pea Parch
Field template, and Data Tuble tem-
plate (one copy for each team).

Count out 50 red and 50 white beads
for each team into cups or bowls.

During Activity

1) Explain to students that pollinators

play a role in natural selection. When
a bee visits a pea patch and pollinates

more of a certain color flower, natural
selection will change the color of the
pea plant population over time.

Divide class into groups of five. Give
each group a Pea Patch Game Directions
handout, a Pea Patch Field handout, a
Data Table handout, and two contain-
ers of beads (one red, one white).

Review the Pea Patch Game Directions
with students. Explain that they will
be modeling how a plant population
changes as it responds to pollination
patterns over several growing seasons.
Guide students through Years 1 and 2.

When student groups have recorded
ten years of data, ask them to graph
the changes in flower populations over
time. During Year 1 the white flowers
made up 50 percent of the pea patch
population. How did that percentage
change during the following years?

Discuss characteristics that might help
a plant survive the following environ-
mental changes:

* complete loss of honeybee
population

* freezing weather early each fall
* freezing weather late each spring

* visitors picking all the prettiest
flowers.

EXPLORING THE NATIVE PLANT WORLD
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ACTIVITY 1.2

Pea Plant Gene Shuffle:
Explore how characteristics are
passed in genes from parents to offspring

Before Activity

Gather materials:

Pea Plant Pollen template, page 40

Pea Plant Eggs template, page 41
Directions for Making Pea Plant Cards,
page 42

Pea Plant Cards templates, pages 43-44
Pea Plant Gene Shuffle template,

page 45

3 envelopes

red transparencies (enough to make 50
red “R” squares)

clear transparencies (enough to make
50 red “r” squares)

overhead projector

Mark the three envelopes: “Pea Plant
Eggs/Female Genes,” “Pea Plant
Pollen/Male Genes,” and “New Seed
Genes.”

Photocopy Pea Plant Eggs template
(R squares) on a red transparency.
Cut out the squares and put them
in the envelope marked “Pea Plant
Eggs/Female Genes.”

Photocopy Pea Plant Pollen template
(r squares) on a clear transparency.
Cut out the squares and put them
in the envelope marked “Pea Plant
Pollen/Male Genes.”

On cardstock, photocopy a class

set of the Pea Plant Cards and follow
the Directions for Making Pea Plant
Cards.

Make an overhead transparency of the
Pea Plant Gene Shuffle template.

During Activity

1)

2)

3)

Begin this activity with a discussion
about some of the students’ inherited
traits, such as eye color, hair color, and
other obvious features. Then tell stu-
dents about less obvious characteris-
tics that actually are controlled by a
single set of genes (see sidebar). Ask
students if they have any of these
characteristics. Does anyone in their
family? Many family members, or only
one?

Pass around the envelopes labeled
“Pea Plant Eggs/Female Genes” and
“Pea Plant Pollen/Male Genes.” Have
each student to take one red square
and one clear square. The squares rep-
resent the flower color information
that the male and female plants give
to their offspring,

Have students hold both color infor-
mation squares (red and clear) to-
gether. The color they see—red—
means the flowers of all the offspring
will be red. If students argue that com-
bining red and white produces pink,
explain that genes combine according

EXPLORING THE NATIVE PLANT WORLD



4)

5)

6)

to rules that differ from those involved
in mixing pigments. Point out the cap-
ital “R” on the red squares and the
lower case “t” on the clear squares.
Explain that the “R” genes are domi-
nant and the “r” genes are recessive.
You only need one dominant gene to
be expressed while you need two re-
cessive genes in order for that charac-
teristic to be expressed. For example
Rr=a red flower and rr= a white
flower. Use the Pea Plant Gene Shuffle
overhead transparency to illustrate the
patterns of dominant and recessive

genes.

Collect all the gene squares in the en-
velope marked “New Seed Genes.”
Tell the students the envelope now
contains all the genetic information
from the past season’s red-flowered
pea plants. Ask students to guess/pre-
dict what color the new pea plant
flowers will be.

Have each student take two squares
from the “New Seed Genes” envelope
without looking and once again hold
their squares together. What color do
they see—red or white (clear)?

On the chalkboard or overhead, list
the number of students whose genetic
information produced red flowers and
the number whose genetic information
produced white flowers. Mendelian ge-
netics predicts that the class will have
three red flowers out of every four.

7) Put the different combinations possible
on the board and list the number of
students with each combination:

R + R = red flowers. Two dominant
(red) genes result in red flowers.

R + r = red flowers. One dominant
(red) gene overrides the recessive
(clear) gene, resulting in red flowers.

r + r = white flowers. Two recessive
(clear) genes result in white flowers.

8) In alarge population of red flowered

and white flowered pea plants, the
odds (statistical probability) favor
these ratios: This is sometimes repre-
sented with a Punnett Square:

* 4 RR or 25% Red (RR)
¢ Y Rror 50% Red (Rr)
e Y41t or 25% White (rr)

R r
R RR Rr
r Rr T

Ask students how close the class
results came to this ratio.

Teaching Tip

Some students will predict

that all the flowers will again
be red, since all the “parent”
flowers were red. Others may
assume that half will be red
and half will be white, since

the number of red and clear
squares is equal. Invite students
to explain the rationale for their
hypotheses. Later revisit the
predictions and ask students

to evaluate the strengths and
weaknesses in their rationales.

Teaching Tip

To reinforce the concept of
statistical probability in genet-
ics, you may want once again
to put all the red and clear
squares into the “New Seed
Genes” envelope and have
students repeat the last few
steps in this activity. Are the
results different this time?

In what way?
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ACTIVITY 1.3

Tying It Together:
Draw conclusions about genelic characteristics

Before Activity

Gather materials:

Family Ties Worksheet template, page 46
Pea Plant Cards from Activity 1.2
Genetic Letter Codes template, page 47
colored pens, pencils, or markers (red,
green, and yellow)

tape or glue

Photocopy a class set of the Family Ties
Worksheet template.

Make a photocopy of the Genetic
Letter Codes template. Cut out each
genetic letter code combination.

During Activity

1) Hand out the Family Ties Worksheet.

Have students answer the first two
questions.

2) Next hand out the Pea Plant Cards,

one to each student. Have students
use their cards to answer question #3
on the handout.

3) After students complete their work-

sheets, have them look for a partner
with a Pea Plant Card that, crossed
with their own, will produce seeds for
an offspring plant with red flowers.
Then have students try other combi-
nations: Can everyone find a partner to
produce seeds for an offspring plant
with yellow peas? How about seeds for
an offspring plant with red flowers,
yellow peas, and a short stem?

5th — 6th Grade
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ACTIVITY 2.1

Habitat World: Recognize the ways plant species
are adapted to the worlds four basic habitats

Before Activity

Gather materials

World Habitat Maps template, pages
48-49 (both Eastern and Western
hemispheres)

Spinner template, page 50

Plant and Animal Habitar Cards tem-
plates, pages 51-52

photographs showing desert, grassland,
forest, and rainforest habitats from
around the world

Children’s World Atlas
wall map of the world
transparency sheets

colored permanent markers (red, yel-
low, green, and blue)

thumbtack (with plastic head)
cardboard

glue

masking tape

In the Children’s World Atlas, locate
different versions of the world map
that use color legends to show popula-

tion, economy, climate, rainfall, topog-
raphy, or political boundaries.

Assemble the Spinner:

Photocopy the Spinner template on
heavy cardstock. Cut out both the
arrow and circle of Spinner. Laminate
and trim.

Cut out a piece of cardboard the same
size as the circle. Glue the circle on top
of the cardboard. Match up hole on
center of circle with hole in arrow. Stick
the thumbtack through that hole into
the cardboard. Flick the Spinner with
your finger to make sure it turns freely.

Photocopy the Plant and Animal Habi-

tat Cards templates on cardstock and
cut out the cards.

Photocopy four transparencies of the
World Habitat Map template. Use
markers to color a different
climate/eco-region on each of the
transparencies (follow the color key).

World Habitat Map Color Key

* Deserts —red

* Grasslands — yellow

* Temperate forests — green
* Tropical rainforests — blue

During Activity

1)

Ask students to look at the wall map
of the world. What do the colors stand
for? Show the world population map
in the atlas and ask what the different
colors might represent. Show other
versions of the world map in the atlas
that illustrates economy, climate, and
rainfall.

Stack the four colored transparencies
on the overhead projector—showing a
complete world map with distinctly
colored habitats/eco-regions—and in-
vite students to guess what the map
represents. Explain that it represents
habitats, a unique assemblage of plants
and animals largely determined by cli-
mate.

Write the words “desert,” “grassland,”
“forest,” and “tropical rainforest” on
the chalkboard. Point to different col-
ors on the map and have the class
identify the corresponding habitat
type.

Remove all transparencies from the
overhead projector except for the one
colored blue (tropical rainforest).
Show students the photograph(s) of

10
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5)

6)

7)

tropical rainforest habitats. Invite stu-
dents to share what they know about
tropical rainforest habitats—from pic-
tures, television shows, and movies
they have seen; from books they have
read; or even from places they have
been.

Repeat Step 4 for the remaining habi-
tats—grassland, forest, and desert.
Divide the class into five teams and
give each team animals and their habi-
tat cards.

Explain the game: You will turn the
spinner and announce the habitat
where it points. Students then must
check their cards to see if they have
an animal or plant from that habitat.
Those with the appropriate cards must
quickly raise their hands and tell the

8)

9)

name of the continent on which their
plant grows. The first student to raise
his/her hand may take the card to the
world map, tell the class about the
plant or animal, and then use masking
tape to carefully attach the card in the
correct location on the map. The first
team to run out of animals and their
habitat cards “wins” the game.

When the game is over, identify types
of plants that live in each of the habi-
tats around the world. Encourage stu-
dents to point out similarities and dif-
ferences among the plants that live in
these habitats on different continents.

Invite students to share any conclusions
they have reached regarding animals
that live in the different habitats and
their relationships with the plants there.

5th — 6th Grade
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Activity Extension: Visit My Habitat

Divide the class into eight groups (two groups
for each habitat). Have each group create a
travel poster (text and pictures) advertising the
unique attractions of their habitat.

) Mo DO
i
.
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e

3
~
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Activity Extension: Where Was That Again? Reinforcing Habitat Knowledge

Materials: World Habitat Maps templates, pages 48-49, one for each student, colored
pencils, Play-Doh, globe
1) Hand out the World Habitat Map worksheet to each student.
2) Provide colored pencils or crayons, at least 4 colors for each
child, and ask them to fill in forests, grasslands, tropical rain-
forests, and deserts with a different color. Remind them that
every map has a title and a key or legend, and ask them to add
those to their map. Keep the overhead map transparencies
turned on while the students are working on their maps.

3) After all the maps are finished, divide the class into 4 or more

groups and invite each group to use a small amount of Play-Doh
to cover a particular habitat in a certain continent on the globe.

4) Pass the globe around until the four types of habitats (forest,
grassland, deserts, and tropical rainforest) are identified with
Play-Doh relief.

ACTIVITY 2.2

The Water Cycle and Weather: Observe four
physical processes of the water cycle

During Activity
1) Precipitation (rain, snow, hail, etc.),
an important part of habitats, is a re-
coffee maker sult of physical p'roces?e-s known as the
- ‘ water cycle. In this activity, students
empty 1.5 liter water bottle will learn about four physical laws that
funnel . affect the weather.

Before Activity

Gather materials:

2 thermometers

pitcher 2) Show students the two thermometers
and ask them to think of a
saucer | remmmmmes WaY to prOVve that hot air
- . el rises. Have students help
ice pack 5 you find suitable locations
and place the thermome-
B ters there. (Make sure a
other. thermometer  /;
is placed near the ceiling
and away
from any

air vents.) F A\“i .

safety matches

o Test the thermometers to make
sure they are calibrated with each

¢ Fill the coffee pot with water and turn
on the coffee maker just before begin-
ning the activity.

Teaching Tip

To verify for students that the
different temperatures are not
due to miscalibration of the
thermometers, you may want
to repeat this part of the activ-
ity after switching the ther-
mometers. You may also want
to try repeating the experiment
in one or several other loca-
tions, such as the hall, the li-
brary, or the gym. This will
reinforce the concept of
reproducibility in the scientific
method.

5th — 6th Grade
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tises in the air and condenises into clouds.
"When these clouds are saturated the Vapor

3)

4)

5)

6)

7

8)

id-—as it moves ,through a predwtable
cycle. Heated surfaces of oceans, ponds,"
puddles, and ice release ‘water vapor that

Wait at least five minutes before com-
paring the temperatures registered on
the thermometers. Ask students why

the temperatures are different.

Tell students they have just seen evi-
dence of one physical process that
causes weather: Hot air rises.

Put the coffee maker on to heat the
water. When the water in the cof-
feepot is steaming, take the lid off and
ask students what they see. Ask stu-
dents to explain what steam is (the gas
form of Hz0). Why is it rising? What
would happen if the coffee maker was
left on for a long time? Where would
all the water go?

Tell students they have just seen evi-
dence of another physical process that
causes weather: Warmed water turns to
gas and rises.

Next, pour approximately two cups of
hot water from the coffee pot into a
pitcher. Add enough cold water to
cool the water temperature from “hot”
to “very warm.” Using the funnel,
pour the warm water into the water
bottle until it is about one-fourth full.
Then screw on the lid.

Hold up the bottle to show students the
water vapor that has fogged the sides of
the bottle. Is this a cloud? No, clouds
are more than just water vapor; in a
cloud, particles of water gather around
other small particles of dust or dirt.
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9) Tell students you are going to make a

10)

11)

12)

cloud inside the bottle. Light a match,
blow it out, quickly unscrew the bottle
lid, put the smoking match in the
neck of the bottle for a moment, and
then quickly reseal the bottle. DO
practice this activity before class.

PR

Swirl the vapor off the sides of the bot-
tle and then, holding it up so students
can see, squeeze the sides of the bottle.
The change in pressure causes the water
to condense very quickly and form a
visible cloud at the top of the bottle.
Ask the students what is happening.

Tell students they have just seen evi-
dence of another physical action that
is involved in weather: Water vapor will
gather around small particles to form
clouds.

Next, take the coffee pot from the cof-
fee maker and set it in a safe location

14
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13)

14)

where all students can see it. Remove
the lid and put a saucer in its place.
Then lay the ice pack on the saucer.

After a moment, show the students
how the steam has cooled into water
by holding the saucer up and letting
water drip off the sides.

Tell students they have just seen evi-
dence of another physical process that
causes weather: Cold causes water
vapor to become rain.

e
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ACTIVITY 2.3

The Climate Connection:
Identify precipitation pattems in different habitats

Before Activity

Gather materials:

- World Habitat Maps templates, pages

48-49

World Climate Worksheet template,
page 53

World Habitat Map transparencies
created for Activity 2.1

Mapping Habitats (use World Habitat
Maps from Activity 2.1 in Appendix)

wall map of the world
colored pencils or crayons

Photocopy a class set of the World
Habitat Maps template. (Eastern and
Western hemisphere maps need to be
reduced and retraced without patterns
but keep lines dividing habitats and
legend and squares.)

Photocopy a class set of the World Cli-
mate Worksheet template.

During Activity

1)

2)

Display the stack of colored World
Habitat Map transparencies on the
overhead projector (see Activity 2.1).
Prompt students to make observations
about where the various habitats are
in relation to each other. What pat-
terns can students find? Have students
use a topographical map to look for
features—such as mountains, plateaus,
and major lakes and rivers—that are
not apparent on the transparencies.

Encourage students to reflect on the
connection between climate and to-
pography (the physical features of a
place or region). For example, point
out that blue areas are near the equa-
tor and also near large bodies of water.
On the other hand, some yellow areas
also are near the equator but not as
close to water. What inferences can
the students make?

Point out the desert habitats on the
map. Ask students why a desert would
form in the middle of a large conti-
nent. (Clouds filled with water picked

5th — 6th Grade
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dered a d)

up from the oceans cannot travel that of habitat—tropical rainforests, grass-
far.) Why would a desert form near a lands, forests, and deserts—each with
continental coast? (There is a rain a different color. Tell students to add a
shadow where tall mountains prevent title and a key or legend to their maps.
rain clouds from moving inland.) This 5) Using their colored World Habitat

is a good example of how topography maps and the classroom wall map,
affects climate. have students work in groups to locate

the cities on the World Climate Work-
sheet and complete the exercise. Ask
students if the amount of rainfall cor-
relates to the different types of habi-
tats, and what kinds of vegetation
would they expect to find near the
cities. Ask the students to create their
4) Give students the World Habitat Map own set of icons to delineate the dif-
handouts. Have them use colored pen- ferent levels of rainfall in each city.
cils or crayons to fill in the four types

Activity Extension: cChanging Climate

Provide students with Internet access and reference materials documenting cli-
mate and weather of your school's location. (Check U.S. Geological Survey at
www.usgs.org and National Climatic Data Center at www.ncdc.noaa.gov.).

Divide the class into groups by time period—in decade increments. Tell each
group to gather information about annual temperatures (average highs and lows) and
precipitation for each year during their assigned time period. Have each group cre-
ate two line graphs showing both kinds of data. Make the increments so the graphs
can be attached for continuous data.

Have the groups display their graphs in chronological order and, beginning with
the oldest time period, have each group summarize/explain the information in their
graph. When all groups have shared their findings, invite the class to discuss any
trends or changes they can see over time.

EXPLORING THE NATIVE PLANT WORLD




ACTIVITY 2.4

Weather Kids: Use historical data,
current trends, and Jfolklore (o forecast the weather

During Activity

Before Activity

Gather materials:

Predicting Weather template, page 54
Forecasting Folklore template, page 55
Old Farmer’s Almanac for the year

daily weather data for last year (check
the Farmer’s Almanac, Internet, local
TV channel, Weather Service, U.S.
Geological Survey website)

overhead projector (optional)

Photocopy a class set of the Forecasting
Folklore template to give to students,
or make a transparency to display on
the overhead projector.

Photocopy a class set of the Predicting
Weather template to give to students,
or make a transparency to display on
the overhead projector.

1)

2)

Weather over a long period of time is
what determines climate. Maintain a
month-long diary of the weather con-
ditions in your town on a class calen-
dar. At the end of the month, compare
the daily weather recorded on the
class calendar to the forecast in the
almanac.

Invite the students to devise their
own secret formula to forecast the
next month’s weather. They can
choose to use:

o last year’s data,

¢ some of the methods
meteorologists use today,

* or weather folklore.

Recognize those students who accu-
rately predict each day’s weather as
the official Class Meteorologists.

Activity Extension: Meet the Meteorologist

Arrange for a local TV meteorologist to visit your class. Ask him or her to dis-
cuss the geographical and climatological features that affect the weather in Central
Texas, as well as the methods he or she uses to predict the weather.

r CANADA

!

¥

s ")U,)',"““‘,,flg .
< (AT

\.',_,".: R ‘}{{V/,-A

o
A

Teaching Tip

Weather predictions vary—
sometimes dramatically—de-
pending upon the methods used
and the judgment of the mete-
orologist. Bring in the weather
section of your local newspaper
each day to see the data for
vyesterday as well as the predic-
tions for today and tomorrow.
Hawve students track the news-
paper meteorologist’s accuracy.

You may also want to have
students record the predictions
of one or more local TV meteo-
rologists every evening. Com-
pare their predictions with
those in the newspaper to see
which is most accurate.

The Internet is a rich
source of weather data. Visit
wawuw.aws.com/kxan/sitelist.asp
to get current data from the
Live WeatherNet Real-Time
Sites. Locate the site closest to
your school (your school may
even be a part of the Weather-
Net) and have students check
each day to see the current re-
gional conditions.

5th — 6th Grade
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Lesson 3:
Plant species must
cope in harsh environments

together Many annual w11dﬂowers and desert
plants live out their entire lives—from seed to
flower—during the rainy season, never having to
cope with the lack of water. Some of those plants ,
'hve only a few days, germinating when the rains
egin, then growing rap1dly, flowering, and settmg
d. The seeds remam dormant until the next ramy '

18
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ACTIVITY 3.1
Plant Hiatus:

Observe the revival of a dormant plant

Before Activity

Gather materials:

ball moss or Spanish moss (found in
trees) or carpet moss (found in damp
woodlands)

clear glass bowl

¢ Place moss in a sunny window and
allow it to dry out and turn brown
(this should take approximately
2-3 weeks).

During Activity

1) Show students the brown moss and
ask if they believe the plant is dead or
alive. Why? How can they test their
hypothesis?

2) Fill the bowl with water and submerge

the moss. It should turn green over
several hours.

3) Invite students to hypothesize about
what happened to the moss. Was it
really dead to begin with? If not, what
state was it in? Why would it be bene-
ficial for a plant such as moss to re-
duce functions until water is available?

4) Depending on the climate and envi-
ronment, plant adaptations often must
deal with large water loss, gale force
winds, limited sunlight or water, high
levels of salt, and hot or frigid temper-
atures. Explain that some plant species
survive extreme conditions like
drought by entering a period of dor-
mancy. Ask students what other con-
ditions might cause certain plant
species to become dormant.

ACTIVITY 3.2

Cold Consequences: Evaluate the
parts of plants most vulnerable (o freezing weather

Before Activity

Gather materials:
___ Plant parts presented by:

* Lettuce (leaf)

* Broccoli (stem and flower)

* Blossoms (cultivated wildflowers)

» Potato (tuber root)

* Pepper (fruit)

During Activity
1) Ask the students what happens to
plants in freezing weather.
2) Show them the different vegetables

and ask them to identify the parts of
the plants they represent.

3) Have the students brainstorm and list
different signs of frost damage.

4) Ask them to predict what would hap-
pen to each plant part after a night in
the freezer.

; iy

5th — 6th Grade

19




5) Freeze plant parts and bring to class 6) Ask the students to list the most and

for inspection. Be sure to cut open to least vulnerable plant parts to freezing.
aid observations. An unfrozen speci- What strategies could a plant use to
men would help for comparisons. avoid damage?

8 ,eventually stopping altogether»
Decreasing temperatures also play a role in
1 latmg dormancy Cool temperatures are_\, -

s the combmanon of short days and cooIer tem- -
'peratures that act:ually causes dorman ‘

20
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ACTIVITY 3.3

Safety in Seeds:
Conduct experiments to compare the ability of plants
and their seeds to cope with extreme conditions

Before Activity

Gather materials:

_ wildflower seeds (bluebonnet,
Indian blanket, or Mexican hat)

6 small pots

soil
thermometers
heat lamp
electric fan
cooler full of ice

medium-sized cardboard box

» Plant several wildflower seeds in each
pot and allow approximately four
weeks for them to germinate and grow

to approximately 4 inches tall. Save
the remainder of the seeds.

Be prepared to provide students with
access to other tools or appliances
they may need for their experiments,
such as a toaster oven or a freezer.

5th — 6th Grade
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Teaching Tip

If time is short, purchase a
6-pack of bedding plants that
have seed packets available

port or d1spro

% S ;
\'Orderly framework to solve problem’ '
and answer questlons. Thcre are s1x‘easy steps to the scientific method:
L Ask the questlon. You can't anSWer a questlon unless you see that

4 Expenment to test the hypothes1s.

‘5 Observe and record data from the experiment. Everythmg
the expenment from the way it was set up to the results, must be'a'

During Activity

1)

2)

When the wildflower plants are

6 inches tall, tell the class they will de-
sign and conduct experiments to com-
pare how well plants, compared to
their seeds, cope with environmental
extremes. Begin by discussing some of
the extremes a plant and/or its seeds
might be exposed to—cold, heat,
flooding, drought, high winds, no light.

Divide the class into 6 groups and as-
sign each group one of the extreme
conditions the class discussed. Give
each group a potted wildflower plant
and several seeds. Tell them to follow
the scientific method by developing a
hypothesis and then designing an ex-
periment to test it. Remind students
that the only way to confirm a seed is
still alive is to germinate it.

3) Help students set up the tools and/or

small appliances they need to conduct
their experiments. Remind them to
follow the scientific method by care-
fully recording data from the experi-
ment (temperatures, lengths of time,
amounts of sunlight or water, wind
speed, etc.) as well as the results.

4) When all the results have been discov-

ered, have each group present their
findings to the class. Discuss what
conclusions they have drawn about
the coping abilities of these plants and
their seeds.

22
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ACTIVITY 3.4

Fill ‘er Up: Measure the

effects of water loss in succulent leaves

Before Activity

Gather materials:

__ succulent plants (such as aloe,
bryophyllum, jade, kalanchoe)
graph paper
toaster oven
small food scale

plastic knives

magnifying lenses

During Activity

1) Show students the succulent plants.

- Tell students the class is going to learn
more about how succulent leaves help
plants survive.

2) Remove a leaf from a succulent plant,
weigh it on the scale, and trace its
outline on graph paper.

3) Place the leaf in a toaster oven at
200°F for six hours or put it in a
sunny, dry place for several weeks.

4) Trace the leaf again on the graph
papet. Count the number of square
centimeters difference between the
two outlines. Compare the dried leaf
to a fresh leaf that fits into the diame-
ter of the outline. Besides size, how do
the leaves look different?

5) Next weigh the leaf. How has the
weight changed from the first time?
Ask students what has caused these
changes in the leaf.

6) Give each student (or group of stu-

dents) a succulent leaf, a plastic knife,
and magnifiers. Tell them to dissect

the leaf to find the water storage areas.

ACTIVITY 3.5

Made for Heat: Compare transpiration
levels among plants adapted to different habilats

Before Activity

Gather materials:
1 small potted cactus with spines

1 small potted succulent, such as
bryophyllum or aloe

__ 1 small potted broad leaf plant, such
as coleus or geranium

3 large sandwich baggies

__ masking tape

__ graduated cylinder or a medicine
measuring vial

During Activity
1) Show the class the three different
plants and have them discuss the dif-
ferences among them. Ask students
what kinds of habitats they think the
plants are adapted for. Explain that
you are going to conduct a small ex-
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Transpiration

, ;}”T,raﬁspiré;tioﬁ is the loss

. water vapor through stom-
ataon leaf surfaces.

periment to see which plant is best 5) In the afternoon, have students look

adapted for a hot climate. at the amount of water collected in

2 Water the soil of all three plants. Use the plastic bags covering each plant.
a paper towel to cover the soil as a Ask them to identify which plants pro-
barrier, so any captured evaporation duced the most, middle, and least
comes from the plant and not the soil. amounts of water. Where did the

water come from? Have them measure

3) Put a clear plastic baggie over each
) P & the amount of water with a graduated

plant. As much as possible, prevent
the baggie from touching the plant.

Seal the baggie closed around the pot 6) Explain the process of transpiration.
with masking tape. Ask students what differences might

have affected the water loss in each
plant. What habitats have the differ-
ent plants adapted to?

cylinder or a medicine measuring vial.

4) Place all three plants in a sunny win-
dow in the morning.

Activity EXtension: Leaves Let Loose

Look for two trees on your school grounds: one with large, thin leaves and one with
thick, small leaves. Both trees should have morning sun exposure.

1. Early in the morning, put a large, clear plastic bag over a branch on each tree and tie
it closed. Tty to put the same number of leaves in each bag.

2. After several hours, check the bags.

3. Carefully remove both bags from the trees, making sure to retain all moisture. Shake
the moisture off the sides and down into the bottom of the bags.

4. Cut a small hole in one bag and drain it into a graduated cylinder.

5. Record the amount of transpiration water. Repeat with the second bag.

Which tree has lost less moisture? (The tree with
the smaller leaves should lose less water from its smaller
and thicker leaves.) Ask students what kind of climate
the tree with smaller leaves has adapted to.

Tell students that plants often respond to lack of
water or dry seasons by dropping leaves. This prevents
a large loss of water through the leaf openings used for
gas exchange. The fewer the number of leaves, the
smaller the area of possible water loss. Ask the students
to watch their neighborhood trees for heavy leaf shed-
ding in the summer. Where do they think these land-
scape trees would be found naturally?
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Lesson 4:
Plant structures and adaptations
help plants survive in their habitats

ACTIVITY 4.1

Botany-by-Compass:

Search Jor specific plant adaptations

Before Activity

Gather materials:

6 sets of Botany-by-Compass Direction
Cards, pages 56-58

6 compasses

6 hand lenses

In order to create this game for your
students, you will need to visit your
field trip site in advance with a com-

pass (not necessary if you are coming
on a field trip to the Wildflower Cen-

- ter). Use the list of directions on the

Botany-by-Compas Direction Cards from
the Wildflower Center for ideas (pages
56-58).

Produce Botany-by-Compass Direction
Cards using example from the Wild-
flower Center (pages 56-58). Create
clues to orient students around an
outdoor area using compasses. Make
sure that all teams will end at the
same location. Cut and glue each clue
onto an envelope that can fit inside a
larger envelope. Complete a set that

" has at least four envelopes that fit in-

side each other in the order that the
clues are presented.

During Activity

1) Divide the class into six teams of stu-
dents.

2) Show students how to use a compass:

Hold the compass case level to allow
the needle to swing freely in the case
and hold it far enough away to avoid
interference from metal objects, such
as belt buckles. '

Stand so the compass is in front of you

and you are facing the direction the
needle is pointing.

Align the red tip of the needle with N

(north) within the double arrows.
Straight in front of you is magnetic
north (which is slightly below the
North Pole). To your right is east, to
your left is west, and to your back is
south.

3) Hand out a compass to each team and

allow time for each team member to
find magnetic north.

4} Pass out a hand lens and instruction
packet to each team. Each packet
should contain five instruction cards,
so have students alternate jobs for
each card (reading the card, reading
the compass, locating the directions
on the grounds, using the hand lens,
and answering the question).

During
Your
Field Trip

While on your field trip,

your class will:

* search for specific plant
adaptations

* look for adaptations that help
plants obtain more resources
or avoid predation

* construct rainwater collectors
and test their effectiveness

* locate and record micro-
habitats that favor certain
plant adaptations.

Teaching Tip

To make optimal use of your
time, assign students to teams

before your field trip.

Teaching Tip

Send a chaperone to wait at
the end point (far entrance of
the Theme Gardens if you are
at the Wildflower Center). All
of the teams’ final instructions
will send them there.

When all teams have com-
pleted this activity, collect all
instruction packets and com-
passes (but not the hand
lenses). Then lead students to
the Courtyard.

5th — 6th Grade
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leaching Tips
for the
Wildflower Center

* If at the Wildflower Center, do
this activity in the courtyard.

* Tell students the information
they learn about plant struc-
tures will be their “ticket” into
the Visitors Gallery, where they
can look at exhibits.

* After reminding students of
garden etiquette, the bound-
aries of this activity (the plant-
ings in the Courtyard), and
where the water fountain and
bathrooms are located, have
them begin their search.

* Stand at the door to the Visitors
Gallery (or assign a chaperone).
Ask students to report the types
of plant parts they discovered.
Collect the Plant Structure
Search cards and hand lenses
from them as they go into the
gallery. Be prepared for students
to lean over the Courtyard
spring! Assign a chaperone to
supervise that location.

* In the gallery encourage students
to discover dll the ways humans
can take advantage of native
plant adaptations. Tell them to
listen to the talking laum mower
and view the video.

* Hawve students find answers to
the following questions:

Would the sugar maple tree live
in the Sonoran Desert? Why?
What are three types of ecosys-
tems in North America? Which
one do you live in?

In what envitonment are insect-
eating plants found? Why do
the plants need the insects?

* When students have fully
explored the Visitors Gallery,
lead them downstairs to the
classroom.

ACTIVITY 4.2

Plant Structure Search:
Look for adaptations that help plants
obtain more resources or avoid predation

Before Activity During Activity

Gather materials: 1) Give each student pair one Plant
__ Plant Structure Search List, page 59 Structure Search card.

» If you are not coming to the Lady Bird 2) Have students read the cards and
Johnson Wildflower Center, create come up with specific things they will
Plant Structure cards by laminating search for in the area.
index cards from the Plant Structure 3) Have students begin their search. After
Search List. You may want to add clues ten minutes, ask them to report the
depending on the plant species at your types of plant parts they discovered.
field trip site.

* Make copies for each student pair.
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ACTIVITY 4.3

Water Harvesting: Construct
rainwater collectors and test their effectiveness

Before Activity

Gather materials:

6 aluminum baking pans

6 bags of equipment (including foil,
transparency, cups, straws, craft sticks,
clothes pins, modeling clay, and cis-
tern cup)

6 pairs of scissors
sprinkling water can
measuring cup and graduated cylinder

Lady Bird Johnson Wildflower Center
Rainwater Harvesting Map, page 60

During Activity

1) Have students gather into their origi-
nal six teams.

2) Review with students what they have
learned about how plants have
adapted to conserve water. (For exam-
ple, cactus roots collect and hold

water across a large area for reserves
during dry times.) Point out that hu-
mans have taken cues from nature to
solve their water supply problems. The
Lady Bird Johnson Wildflower Center,
for instance, gathers falling rain water
across large areas of rooftops and holds

@ €) Shrgetanks e
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Teaching Tips
for the
Wildflower Center

* Have students tidy up their
work areas and put the scissors
and other materials near the
sink. Ask a chaperone to stay .
in the classroom to disassemble
the rainwater collectors and
pour out the water.

* Before leaving the classroom,
decide which trail students will
use for Activity 4.4 (Habitat
Mapping)—either the Meadow
Trail or the Forest Trail—and
pick up the appropriate maps.

* Lead students to the trailhead
of the Nature Trail, under the
Breezeway. Encourage students
to notice the overhead water
troughs and roof collectors as
they walk around the Wild-
flower Center during the rest
of their visit.
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3)

4)

it in cisterns to use for irrigation dur-
ing dry weather. (Make an overhead of
the diagram on page 60 to show stu-
dents the flow of rainwater collection

at the Wildflower Center.)

Give each team a pan, a pair of scis-
sors, and an equipment bag. Explain
that each team will use the materials
in the equipment bag to construct a
rainwater collector for their baking
pan (which represents a piece of land).
Their challenge is to direct as much
water as possible into the cistern cup
(included in the equipment bag).

Allow 15 minutes for the teams to
construct their water collectors. While
students are working, measure one cup
of water and pour it into the sprinkling
can. Before using the sprinkling can in
the activity, try it out to get a feel for
how the water spreads out

5) Select one team’s rainwater collector

to be tested first. Simulate a rainstorm
by sprinkling water evenly over the en-
tire pan from several feet up. Have the

students estimate the amount of water
collected in the cistern cup before
pouring it into the graduated cylinder
to measure.

Repeat the test for each team. After all
the collectors have been tested, ask stu-
dents to identify the features that made
some collectors better than others.
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ACTIVITY 4.4

Habitat Mapping: Locate and record
microhabitats that favor certain plant adaptations

Before Activity During Activity

Gather materials: 1) Have students gather once again into
their teams. Each student on a team

__ clipboards
. must perform one of the following jobs:
__ pencils
blank paper cartographer, who is the mapmaker

recording information on the trail map

2 thermometers (only 2 thermometers botanist. wh ds identifiable olant
are in the Wildflower Center back- Otanist, Who records aehtiable prants
packs; your school may be able to pro-

vide 6 thermometers or 1 per group).

entomologist, who records insects or
evidence of insects

zoologist, who records birds, mammals,

6 compasses
and reptiles seen on the trail

Trail Map, page 61

* Create a map of the trails you will fol-
low during your field trip. Look at the
Wildflower Center’s map for examples
of landmarks and the legend for stu-
dent searches.

geologist, who records land forms and
rock types

climatologist, who records general
weather conditions and microhabitat
conditions

2) Give each team a compass and a trail
map. Have students study the map key
for items they will be looking for on
the trail.

3) Explain that each team member will
be responsible for recording different
information during the trail walk, de-
pending upon their job. Give every
student a pencil, a clipboard, and (ex-
cept for each team’s cartographer, who
records on the map) blank paper for
recording information from the trail
walk. Proceed on the trail.

4) At the appropriate location on the
trail, ask climatologist students to
place the two thermometers in the
grassland and wooded habitats marked
on the maps (each team’s climatologist
should read the thermometer for their
group). Allow the students time to sit
and add map details as they wait for
each thermometer to register a stable
temperature. Have them compare the
temperatures of the two habitats.

Teaching Tips
for the
Wildflower Center

* Be sure you picked up the trail

maps for this activity in the
classroom.

Return to the classroom. Let
the class take a
bathroom/drinking fountain
break. If there is time, dallow
the students to illustrate their
maps.

The habitat maps are yours to
keep. Leave the Field Study
Pack, clipboards, and other
materials neatly in the class-
room before returning to the
School Group Picnic Area.
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Field Trip G

To follow up on your field trip,

your class will:

* explore the effects of human
communities on plant commu-
nities

* invent a plant according to the
rules for plant patenting,

Lesson 5:
Human communities affect plant communities

ACTIVITY 5.1
Past Destruction: Explore the effects
of human communities on plant communities

Before Activity

Gather materials:

an essay describing man’s impact on
plant communities. Some suggested
essays include:

“Earth’s Green Mantle,” from Silent
Spring by Rachel Carson

“The Lay of the Land” from Noah’s
Garden by Sara Stein

“The Loss of Diversity” by Paul R.
Ehrlich from Biodiversity, edited by
E.O. Wilson

* Photocopy a class set of the chapter.

During Activity

1)

2)

Give each student a copy of the essay
to read.

Have students write a paragraph or
two explaining what the changes were.
Ask them to explain how man has
broken nature’s cycle of adaptation.

Is there a plant native to the local habi-
tat that is considered a pest by land
managers? Discuss with students the
possible consequences if that particular
plant species is eliminated. Examples:
Mesquite, bastard cabbage, carizo cane,
salt cord grass, cedar ashe trees, etc.
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Activity Extension: save the Species!

Get students involved!
» Arrange for a guest speaker from a university/college/nonprofit organization who can
talk about plant conservation to speak to the class.

* Have students write letters to
plant conservancy organiza-
tions to request information
about their programs.

* Check out the Internet for web
sites where students can learn
about conservation programs
and share their findings with
the class.

* Start a small seed banking class project: Have students collect a few seeds from sev-
eral native plants, then clean and store them. The Wildflower Center can provide
information and help on setting up a seed banking program like this.

5th — 6th Grade
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Teaching Tip

The bag of colored squares
represents all the existing plants
of a rare plant species. Each
square represents a plant and
each color stands for a useful
genetic trait in the plant popu-
lation. When population num-
bers drop, some of these useful
traits are lost.

ACTIVITY 5.2

Bottleneck: Discover the impact of genetic
diversily when large populations are eliminated

Before Activity

Gather Materials:

16 different colors of paper, 2 sheets
each

__ paper bag

__ Human Impact Cards (see below)

_ Scotch tape

During Activity

1)

Separate the duplicate colored sheets
into two different stacks of 16, reserve
one stack for use later. Divide the
stack of 16 into two piles of 8. Cut out
five 2 x 2-inch squares from one stack
of 8, and fifteen 2 x 2-inch squares
from the other stack of 8. There will
be a total of 160 squares.

Mix the 2 x 2-inch squares and put
them into the paper bag.

Copy and cut out the Human Impact
Cards (see next page). These cards de-
scribe different activities by people that
negatively affect plant populations. Loss
of habitat, loss of pollinators, overhar-
vesting, climate change, and exotic
species introduction are all brought
about by human activities.

Introduce the idea of genetics. Every
living thing has in each of the smallest
of their cells a set of blueprints con-
taining instructions for that entire or-
ganism. This is where the idea of
cloning comes from.

Practice naming plants for traits they
possess. Tell the children they can help
invent a very rare plant, and they can
help describe it. Does it have big or lit-
tle flowers? Does it smell sweet or
stinky? How tall does this plant grow,

and what color are its blooms? Once
the plant characteristics are decided
upon, have the children help name the
plant. The first part of the name is the
genus, a Latin word that might describe
the plant, such as big “punciceus.” It
was discovered by their principal, or
other favorite adult, so the scientific
name would include that person’s name
in the species slot. (As an example; if
Mr. Berkman discovered the plant, it
could have a scientific name berkmanii.
The invented plant might be named
Puncicea berkmanit.)

.t- X #
B
— ./
N 2
N » :',/:i,::"’ R
. 1- 1. B

6) Show the class the reserved stack of 16

colored sheets. Each of these colors rep-
resents a special trait of the plant that
might help it grow in a different place.
Have the children name some charac-
teristics and draw pictures to help iden-
tify the colors with these traits:

Big leaves, small leaves, thorny stems,
antifreeze, dark green leaves, light gray
leaves, grows low to the ground, grows
tall, catapults seeds, extra seeds, an-
other color of petals, pointed leaves,
fuzzy leaves, smell that attracts bugs,
smell that repels bugs, big roots, a
landing platform.
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7) Hang the 16 colored sheets at the
front of the room with tape.

8) Ask a student to read a Human Impact
Card, and have other students remove
the squares from the paper bag with-
out looking. The students cannot se-
lect certain colors to remove.

9) When all the direction cards are read,
and the squares removed, show how
many plants are left in the population.
To find out if there are any colors

Human Impact Cards

missing from the final population,
hand out the remaining squares and
have the children tape their squares
on the matching color hanging sheet
of paper. Remove those colors that
had no squares left in the bag. If the
plant population had help from hu-
mans and grew to 1 million plants
next year, would those missing traits
come back? What was lost in this bot-
tleneck of low numbers?

Road cuts through main population
Remove 10 squares

New housing development
Remove 20 squares

Pasture overgrazed
Remove 10 squares

Junior High plant collection
Remove 5 squares

Teacher picks a flower
Remove 1 square

Climate warms up
Remove one-half of all the squares

Goats pastured on 4 fields
Remove 10 squares

Crop duster sprays for bugs,
removes bees
Remove 10 squares

Introduced butterfly larvae eats plants
Remove 30 squares

Unusual flooding soaks ground, seeds rot
Remove 10 squares

5th — 6th Grade
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AppendiX 2: 11 pea patch Game Directions

Adaptation and Plant Populations

A bee visits your field of flowers, looking for pollen to collect. Plant pollen sticks to the bee’s knees and
travels on the bee to the next flower it visits. In this fashion, the bee helps make certain that flowers are
pollinated as part of the process that makes seeds and future plants.

Place 10 red pea plant beads on the pea patch field. Place 10 white pea plant beads on the pea patch
field. The bee notices the white flowers first and visits most of them. The bee also visits the red flowers,
but does not see them as well and visits them less often.

Record the number of flowers in Year 1 on the data table. In the first spring, the bee pollinates 8 white
flowers. How many white flowers does the bee miss? Two white flowered plants go unpollinated. Twice as
many red flowers are missed, so the bee misses 4 red flowers and pollinates 6 red flowers. Record the num-

ber of pollinated pea flowers.

The flowers produce seeds and die. Remove all the beads from the field during the winter season. Every
plant that was pollinated produces two offspring, so for Year 2 return twice as many beads for each polli-

nated plant.

In the spring of Year 2, 16 white and 12 red-flowered plants grow. Of these flowers, the bees once again
miss some of the white and twice as many of the red flowers. Four white flowers were missed, leaving 12
flowers visited by the bee, and 8 red flowers did not get visited by the bee, who pollinated just 4 red flow-
ers. Year 2 will have 12 white flowers with 24 offspring, and 4 red flowers with 8 offspring.

Continue playing the game through 10 years of bee pollination, deciding how many white flowers are
to be missed and how many are pollinated each season. Some seasons may have a surplus of bees because
a winter is unusually warm or a farmer brings in a beehive, and some seasons will have fewer bees to do the
pollination because of an increase of predators, such as skunks or severe weather. Record the number of
red and white flowers each season, the number of flowers pollinated, and the number of offspring produced

on the data table.
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1.1 Pea Patch Field
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1.1 Pea Patch Data Table

5th — 6th Grade

v | e | Red | PR PRE ) e | Rt
Flowers Flowers
1 10 10 8 6 16 12
2 16 12 12 4 24 8
3
4
5
6
7
8
9
10
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1.2 Pea Plant Pollen
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1.2 Pea Plant Eggs
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.2 Directions for Making Pea Plant Cards

. Make 1 photocopy of the short pea plants illustrations page on cardstock.
. Make 3 photocopies of the tall pea plants illustrations page on cardstock.

. Cut out each pea plant picture along the lines. Set aside one short and four long stemmed pea plant pic-
tures. These are extra and will not be used.

. Color the pea plant pictures as follows:
Long-stemmed pea pictures: Short-stemmed pea pictures:
8 cards with red flower, yellow peas 4 cards with red flower, yellow pea
4 cards with red flower, green pea 2 cards with red flower, green pea
4 cards with white flower, yellow pea 2 cards with white flower, yellow pea
2 cards with white flower, green pea 1 card with white flower, green pea
. Make 1 photocopy of the Genetic Letter Codes page.
Genetic Letter Codes Key:
RR = red flowers YY = yellow peas LL = long stems
Rr = red flowers Yy = yellow peas Ll = long stems
Rr = white flowers yy = green peas Il = short stems

These genetic letter codes indicate plant characteristics such as flower colot, pea color, and stem length.
Capital letters (for example R, Y, and L) indicate dominant characteristics. These characteristics will
be visibly expressed in the plant as red flowers, yellow peas, and long stems any time they are present.
Recessive characteristics (for example 1, y, and 1) are visibly expressed in the plant only when two re-
cessive genes are present. For example, 11, yy, and Il will be expressed as white flowers, green peas, and
short stems.

. Cut out each of the genetic letter codes together with its corresponding description of plant characteristics.
. Match each genetic letter code and description with its appropriate colored pea plant picture.
For example, any ONE of the following genetic letter codes would match correctly to the following picture.

Red flower, short stem, yellow pea

RRYYII
RRYyll
RrYYIl
RrYyll

NOTE: Only one genetic letter code and characteristics set should be glued to
each colored picture matching those characteristics.

. Cards may be laminated for future use.
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1.2 Pea Plant Cards

5th — 6th Grade

43




1.2 Pea Plant Cards
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1.2 Pea Plant Gene Shuffle

Red Flower White Flower

Red Flower + White Flower = Red Flower

1
Red Flowers White Flowers
RR Rr tr

1 [ —1 [ —
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1.3 Family Ties Worksheet

The pea plants studied by Gregor Mendel had a variety of colors and shapes. He studied flower color and
seed color. Below are pictures of two pea plants with their descriptions and genes.

Red Flower (Rr)
Green Peas (yy)

Red Flower (Rr)
Yellow Peas (Yy)

RR and Rr = Red flower YY and Yy = yellow pea
rr = white flower yy = green pea

1. Which pea color needs two matching genes before it can be seen in the plant?

Is this the dominant or recessive pea color?

2. These pea plants pollinated each other’s flowers. The possible combination for the seeds are:

RRYy Rryy
RrYy RRyy
rrYy Iryy

Write the characteristics, or phenotypes, for each of the possible combinations.

3. Look at your pea plant card. What traits do you have? What traits do your seeds have?
PLANT PART Plant Phenotype YES NO Seed Phenotype YES NO

Flower Red..oovvvivvein i, Red ..o
White ..ooovviii White ..veviiii
Pea Yellow .. ovvevieie Yellow ......oovvviivn ..
Green ovvviin i Green ....ovvviiiiiiniinn..
Size Long stemmed .............. Long stemmed ...............
Short stemmed . ............. Short stemmed ...............
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1.3 Genetic Letter Codes

RrYyLl
Red flower, Yellow pea, Long stem

RrYyLL
Red flower, Yellow pea, Long stem

RrYyll
Red flower, Yellow pea, short stem

RrYYLI
Red flowet, Yellow pea, Long stem

RrYYLL
Red flowet, Yellow pea, Long stem

RrYYIl
Red flower, Yellow pea, short stem

RryyLl

Red flower, green pea, Long stem

RryyLL

Red flower, green pea, Long stem

Reyyll

Red flower, green pea, short stem

RRYyLI
Red flowet, Yellow pea, Long stem

RRYyLL
Red flower, Yellow pea, Long stem

RRYyll
Red flower, Yellow pea, short stem

RRYYLI
Red flower, Yellow pea, Long stem

RRYYLL
Red flower, Yellow pea, Long stem

RRYYII
Red flower, Yellow pea, short stem

RRyyLl
Red flower, green pea, Long stem

RRyyLL
Red flower, green pea, Long stem

RRyyll
Red flower, green pea, short stem

rrYyLl
white flower, Yellow pea, Long stem

rrYyLL
white flower, Yellow pea, Long stem

rrYyll
white flower, Yellow pea, short stem

rrYYLL
white flower, Yellow pea, Long stem

trYYLL
white flowert, Yellow pea, Long stem

rYYll
white flower, Yellow pea, short stem

rryyLl
white flower, green pea, Long stem

rryyLL
white flower, green pea, Long stem

rryyll
white flower, green pea, short stem
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2.1 World Habitat Maps
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2.1 Spinner
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2.1 Plant and Animal Habitat Cards
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2.1 Plant and Animal Habitat Cards
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2.3 World Climate Worksheet

City and Country Average yearly rainfall Ranked
Lima, Peru 36mm ‘ 2
Brisbane, Australia 1092mm
Bombay, India 2078mm
Reginia, Canada 394mm
Little Rock, Arkansas, USA 1236mm
Perth, Australia 889mm
Cairo, Egypt 25mm 1
Rochambeau, French Guyana 3744mm
Montreal, Canada 971mm
Phoenix, Arizona, USA 183mm 3
Athinai, Greece 402mm
Ankara, Turkey 512mm

1. Organize the data in a table with the rainfall in order of least to most.

2. Locate the cities on a class map first and then the approximate location on the World Habitat Map.
List each city under its habitat type.

DESERT FOREST GRASSLAND TROPICAL RAINFOREST

3. What are the lowest and highest amounts of rainfall, or the rainfall ranges in each habitat type?

4. How many average inches of rainfall does Phoenix, Arizona, receive each year? (Note: 1 inch of rain=
25.4 millimeters)
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2.4 Predicting Weather Using Clouds and Wind

You will improve your accuracy by learning about the types of clouds and how the wind affects the weather
with each kind. There are only three basic cloud formations: cirrus, stratus, and cumulus.

Cirrus, from Latin, meaning “curled.” These are high ice clouds in an otherwise clear sky, from 20,000 to
40,000 feet. You see them as feathery “mares’ tails,” long curling clouds that are the tops of thunderheads
off beyond the horizon.

With cirrus clouds overhead:

1) If the wind is anywhere from the northeast around through east to the south, you can expect
rain in the next 24 hours.

2) If the wind is anywhere from the southwest around through west to the north, good weather
will remain another 24 hours.

Stratus, from Latin meaning “spread out.” These are low clouds, a uniformly gray overcast from near
ground level up to about 8,500 feet. They always predict unpleasant weather.

With stratus clouds overhead:

1) If the wind is from the northeast around to the south, you can count on heavy rain
in the next 24 hours.

2) If the wind direction is from any other direction, you can count on a continued overcast
for the next 24 hours, with no rain or at the worst a slight drizzle.

3) If the cloud cover has a slightly billowing look, you have “strato-cumulus” clouds.
This type of cloud allows you to predict immediate rain.

Cumulus, from Latin meaning “heap.” These are low clouds at 1000-2000 feet, the heaped-up fluffy white
clouds scattered in a blue sky.

With cumulus clouds overhead, it never rains, unless:
1) The wind shifts to the east, or

2) the clouds build up into towering black clouds with winds from the west, forming the classic
thunderheads sometimes shaped like an anvil (cumulo-nimbus clouds).

Wind Weather Forecasting
NORTH  cold weather is coming
SOUTH  warm weather is coming
EAST rain is coming, no matter what the cloud cover is at the moment

WEST clear weather is coming, no matter what the cloud cover is at the moment
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2.4 Forecasting Folklore

Here are a variety of weather forecasting proverbs to predict weather changes:

A ring around the sun or moon means rain or snow coming soon.

A warm summer means a cold winter, a dry spring means ample summer rainfall; a windy autumn
is followed by a mild winter.

The first frost in autumn will be exactly six months after the first thunderstorm of the spring.

A rainbow in the morning is the shepherd’s warning; a rainbow at night is the shepherd’s delight.
Red sky at night, sailor’s delight; red sky in morning, sailor take warning.

Clouds on the setting sun’s brow indicate rain.

Evening red and morning gray; a good sign for a fair day.

Pale moon rains, red moon blows; white moon neither rains nor blows.

If wasps build their nests high, the winter will be long and harsh.
It will be a cold, snowy winter if: [ it S
Squirrels accumulate huge stores of nuts. < L u
Beavers build heavier lodges than usual.
Hair on bears and horses is thick early in season.
The breastbone of a fresh-cooked turkey is dark purple.

Wild geese fly high in pleasant weather and fly low in bad
weather.

Cockroaches are more active before a storm.

Ants are very busy, gnats bite, crickets are lively, spiders leave their nest, and flies gather in houses-
before a rain.

If garden spiders forsake their webs, it indicates rain.

If spiders are many and spinning their webs, the spell will soon be very dry.

Spiders enlarge and repair their webs before bad weather.

On woolly bears, if the brown stripe is wider than the black stripes, the winter will be long and harsh.
If bees stay at home, rain will soon come; if they fly away, fine will be the day.

Dandelion blossoms close before a storm.

If autumn leaves are slow to fall, prepare for a cold winter.

When the leaves of trees turn over, it foretells windy conditions and possible severe weather.
When the milkweed closes its pod, expect rain.

The pitcher plant opens wider before a rain.

Tulips open their blossoms when the temperature rises; they close again when the temperature falls.

The daisy shuts its eye before rain.

If the marigold should open at six or seven in the morning and not close until four in the after-
noon, we may reckon on settled weather.

When leaves show their undersides, be very sure that rain betides.

If the perfume of flowers is unusually strong, expect rain.
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4.1 Botany-by-Compass Direction Cards

Al—Travel NORTH to the big glass greenhouse.
Many plants are adapted to the environmental
conditions in their regions. What is the purpose of
a greenhouse?

A2—Travel EAST to the garden with the short
grass in it. 100 years ago huge grasslands, called
praities, covered the Midwest. What kind of ani-
mals depended on these grasses? (Hint: The name
of this plant will give you a clue.)

A3—Travel NORTH EAST down the stairs to the
lower garden. Stop. Travel NORTH WEST to the
third garden on your left. These plants are adapted
to dry regions. How do these plants keep animals
from eating them?

A4—Travel SOUTH EAST up the ramp and stop
at the first garden on your left. Find the live oak
tree. This tree keeps its leaves all year round. Why
would this be an advantage for the tree?

A5—Travel NORTH to the first garden on your
left. All the plants in this garden attract songbirds.
What part of the plant would songbirds eat?

Bl—Travel NORTH EAST to the stone patio in
front of the entryway. Stand in the center of the
patio, walk WEST until you find a patio stone that
contains a fossil. It is 70 million years old. What do
you think the plants looked like back then?

B2—Walk down the WESTERNMOST ramp.
Stop. Travel NORTH WEST to the farthest gar-
den on your left. All the plants in the garden at-
tract songbirds. What part of the plant would the
songbirds eat?

B3—Travel SOUTH EAST and climb the steps to
the upper gardens. Stop at the fence. Go to the
garden directly WEST of you. Find the live oak
tree. This tree keeps its leaves all year round. Why
would this be an advantage for the tree?

B4—Travel NORTH WEST toward the shade
house (between the two greenhouses). Stop under
the covered walkway. Travel SOUTH WEST to
the second bed on your left. These plants are
adapted to dry, arid regions. How do these plants
keep animals from eating them?

B5—Travel EAST to the fifth bed on the right.
100 years ago, huge grasslands, called prairies,
covered the Midwest. What kinds of animals de-
pended on these grasses? (Hint: The name of this
plant will give you a clue.)
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4.1 Botany-by-Compass Direction Cards

Cl—Travel NORTH to the stone patio in front of
the entryway. Start at the WEST corner. Count 6
stones to the SOUTH. The closest black rock
might contain a fern plant from 80 million years
ago. What type of habitat would a fern plant live in?

C2—Travel to the top of the SOUTH EAST
ramp. Travel NORTH EAST to the 2nd garden on
the left. Feel the leaves on the bush in the
SOUTH WEST corner. How might their texture
be helpful to the bush?

C3—Geo to the bottom of the nearest ramp. From
the bottom on the ramp, travel SOUTH WEST to
the last garden on the right. This garden attracts
birds and insects. What role do the birds and in-
sects play in the plant’s life?

C4—Go to the EASTERNMOST garden (you
may have to go up the ramp). Look at the shrub in
the NORTH corner. The seeds of this plant are
poisonous. What other mechanisms might plants
use to protect themselves?

C5—Go NORTH EAST to the 5th bed on the far
left. Many of these plants grow tall in the spring
but “die back” in the winter. What is the advan-
tage to being short in the winter?

D1-—Travel NORTH to the stone patio in front of
the entryway. This patio contains numerous fos-
sils. Can you find them? These fossils represent life
from 70 million years ago. What do you think
plants looked like 70 million years ago?

D2—Walk down the WESTERNMOST ramp.
Travel NORTH WEST to the farthest garden on
your left. All the plants in this garden attract
songbirds. What part of the plant would the song-
birds eat?

D3—Travel SOUTH EAST and climb the steps to
the upper gardens. Stop at the fence. Go to the
garden directly WEST of you. Find the live oak
tree. This tree keeps its leaves all year round. Why
would this be an advantage for the tree?

D4—Travel NORTH WEST toward the shade
house (between the two greenhouses). Stop under
the covered walkway. Travel SOUTH WEST to
the second bed on your left. These plants are
adapted to dry, arid regions. How do these plants
keep animals from eating them?

D5—Travel EAST to the 5th bed on the right.
100 years ago, huge grasslands, called prairies,
covered the Midwest. What kind of animals de-
pended on these grasses? (Hint: The name of this
plant will give you a clue.)
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4.1 Botany-by-Compass Direction Cards

El-—Travel NORTH EAST to the very last bed.
(Hint—almost to the wall.) Thinking back on all
the plants that you've just seen, why would it be im-
portant to preserve such native plants?

E2—Go down the stairs to the WEST of this gar-
den. Stop at the bottom of the stairs. Travel
NORTH WEST to the 3rd bed on the right.
Count the number of different grasses in this gar-
den. Why do you think there are so many different
kinds? Read the tags for help.

E3—Travel WEST to the next garden. These
plants are native to this region. What types of
adaptations might these plants have that help
them live here?

E4—Go SOUTH EAST up the ramp to the upper
gardens. Go to the first garden on your right.
These plants are not native to North America.
Look closely at these plants. What type(s) of habi-
tat do you think these plants live in naturally?

E5—Travel NORTH to the stone patio in front of
the entryway. This patio contains numerous fos-
sils. Can you find them? These fossils represent life
from 70 million years ago. What do you think
plants looked like 70 million years ago?

F1—Travel NORTH EAST and stop at the wall.
Travel SOUTH EAST to the garden on your right,
just past the stone patio. Thinking back on all the
plants that you've just seen, why is it important to
reserve native plants?

F2—Travel NORTH EAST to the 4th garden on
the left. Many of these plants grow tall in the
spring but “die back” in the winter. What is the ad-
vantage to being short in the winter?

F3—Go down the closest ramp. Stop. Go to the
garden in the WESTERNMOST corner. (Hint—
near your original starting point.) This garden at-
tracts birds and insects. What role do the birds
and insects play in the plant’s life?

F4—Travel NORTH EAST to the last upper gar-
den. Look at the shrub in the NORTH corner.
The seeds of this plant are poisonous. What other
mechanisms might plants use to protect them-
selves?

F5—Travel SOUTH EAST up the ramp and stop
at the first garden on your left. Find the live oak
tree. This tree keeps its leaves all year round. Why
would this be an advantage for the tree?
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4.2 Plant Structure Search List

Find a plant structure:
1. Used by a plant to move toward the sun.
2. That helps a plant avoid losing water.

3. That enables a plant to travel short distances.

4. That increases a plant’s chances of producing seeds.

5. That offers a plant protection from insects.
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4.3 Lady Bird Johnson Wildflower Center Rainwater Harvesting Map
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4.4 Lady Bird Johnson Wildflower Center Trail Map
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Appendix 3: Texas Essential Knowledge and Skills

Lesson 1
Activity 1.1

Activity 1.2

Activity 1.3

Lesson 2
Activity 2.1

Activity 2.2

Activity 2.3
Activity 2.4

Lesson 3
Activity 3.1

Activity 3.2
Activity 3.3

Activity 3.4

Activity 3.5

Plants pass traits to their offspring through genes.

Pea Patch Game: Model changes in plant populations caused by patterns of pollination.

TEKS: Science: 5.2B,C,E; 5.3C; 5.5B; 5.9A,B,C; 5.10A; 6.2B,C,E; 6.3C; 6.4B; 6.11A; 6.12C

Math: 5.1A; 5.3A; 5.5B; 5.6; 5.12B; 5.13A-C; 5.15A; 5.16A-B; 6.1A, C; 6.2A; 6.3B; 6.4A; 6.9B;
6.10A,D; 6.12A; 6.13A

Language Arts: 5.1A,C

Pea Plant Gene Shuffle: Explore how characteristics are passed in genes from parents to offspring.
TEKS: Science: 5.2B,C,E; 5.3C; 5.10A; 6.2B,C,E; 6.3C; 6.4B; 6.1 1A

Math: 5.1A; 5.3A; 5.5B; 5.15A; 5.16A; 6.1C; 6.2A; 6.3A-C; 6.10D; 6.12A

Language Arts: 5.1A,C

Tying It Together: Draw conclusions about genetic characteristics.

TEKS: Science: 5.2B,C; 5.3C; 5.5B; 5.10A; 6.2B,C; 6.3C; 6.11A

Math: 5.1A; 5.3A; 5.5B; 5.16A; 6.1C

Language Arts: 5.1A,C; 6.12A

Plant communities are adapted to an area’s climate.

Habitat World: Recognize the ways plant species are adapted to the world’s four basic habitats.
TEKS: Science: 5.5A,B; 5.9A,B,C; 5.12A; 6.12B,C

The Water Cycle and Weather: Observe four physical processes of the water cycle.

TEKS: Science: 5.1A, 5.2B,C; 5.3C; 5.4A; 5.5A,B; 5.6A,B; 6.1A; 6.2B,C; 6.3C; 6.4A; 6.14C
Math: 5.11A; 6.8B

The Climate Connection: Identify precipitation patterns in different habitats.

TEKS: Science: 5.2C,E; 5.3C; 5.5A,; 5.6A; 5.11A; 6.2C,E; 6.3C; 6.14C

Weather Kids: Use historical data, current trends, and folklore to forecast the weather.

TEKS: Science: 5.2AB,C,D,E; 5.3A,B,C; 5.5A; 5.6A; 6.2A,B,C,D,E; 6.3A,B,C; 6.14C

Language Arts: 5.1A-C, 5.2A-D, 5.8 A-C; 5.9 A-C; 5.10A-C, H, J; 5.11A; 5.12C; 5.13B-D,G; 6.1A-
C; 6.2A-F; 6.8B-D; 6.10A-E,H,J; 6.11A,C; 6.12B,E; 6.13C

Plant species must cope in harsh environments.

Plant Hiatus: Observe the revival of a dormant plant.

TEKS: Science: 5.2B,C; 5.6C; 5.9A,B,C; 6.2B,C; 6.12B

Cold Consequences: Evaluate plant parts most vulnerable to freezing weather.

TEKS: Science: 5.1A; 5.2B,C; 5.9A-C; 6.1A; 6.2B,C; 6.10A,B

Safety in Seeds: Conduct experiments to compare the ability of plants and their seeds to cope
with extreme conditions.

TEKS: Science: 5.1A; 5.2A,B,CDE; 53A,C; 5.4A; 5.6C; 5.9A,B,C; 5.10A; 6.1A; 6.2A,B,C,D.E;
6.3A,C; 6.4A; 6.12B,C

Math: 5.11A; 6.8B

Fill er Up: Measure the effects of water loss in succulent leaves.

TEKS: Science: 5.1A, 5.2B,C.E; 5.4A, 5.5A, 5.6A,B; 6.1A, 6.2B,C.E; 6.4A; 6.12A,B,C

Math: 5.11A; 6.8B

Made for Heat: Compare transpiration levels among plants adapted to different habitats.
TEKS: Science: 5.1A, 5.2B,C; 5.4A; 5.5A; 5.6A,B; 6.1A; 6.2B,C; 6.4A; 6.12A,B,C; 6.14C
Math: 5.11A; 6.8B
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Lesson 4
Activity 4.1

Activity 4.2

Activity 4.3

Activity 4.4

Lesson 5
Activity 5.1

Activity 5.2

Activity 5.3

Plant structures and adaptations help plants survive in their habitats.
Botany-by-Compass: Search for specific plant adaptations.

TEKS: Science: 5.1A; 5.4A; 5.9A,B,C; 6.1A; 6.4A; 6.10A

Language Arts: 5.1A, 5.2A; 6.1A; 6.2A

Plant Structure Search: Look for adaptations that help plants obtain more resources or avoid predation.
TEKS: Science: 5.1A; 5.2B,C; 5.9A,B,C; 6.1A; 6.2B,C; 6.10A; 6.12A,B,C

Language Arts: 5.1A, 5.2A, 5.5F; 6.1A; 6.2A; 6.5F

Water Harvesting: Construct rainwater collectors and test their effectiveness.

TEKS: Science: 5.1A,B; 5.6B; 6.1A,B; 6.14B

Language Arts: 5.5E,F; 6.5F

Habitat Mapping: Locate and record microhabitats that favor certain plant adaptations.
TEKS: Science: 5.1A; 5.2B; 5.4A; 6.1A,; 6.2B; 6.4A

Art 5.1A; 6.1A

Human communities affect plant communities.

Past Destruction: Explore the effects of human communities on plant communities.

TEKS: Science: 5.1B; 5.2A,B,C,D,E; 5.3A,E; 5.9A,B,C; 6.1B; 6.2A,B,C,D,E; 6.3A,E; 6.12A,B,C
Social Studies; Geography: 5.9A-C; 6.7B

Bottleneck: Discover the impact of genetic diversity when large populations are eliminated.
TEKS: Science: 5.1A, 5.3C, 5.9A,B,C; 6.1A; 6.3C; 6.10A; 6.12A,B,C

Social Studies Geography: 5.2A-B; 5.9A-C; 6.2A; 6.7B

Save a Bucket: Play a stewardship game.

TEKS: Science: 5.1B; 5.3A; 5.5B; 6.1B; 6.3A

Social Studies Geography: 5.9A-C; 6.7B

Math: 5.3A
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