Prairie Pieces

Location

Duration

Purpose

Objectives

Science TEKS


Varies
2 ½ hours

Begins in the Prairie room

The purpose of this lesson is to increase student’s understanding of the Blackland Prairie, the purpose of the nitrogen cycle, to have an appreciation of the history of Colling County Adventure Camp, to learn how and why scientists conduct a biodiversity study, and to learn the health of the prairie today and in the future.

Students will be able to

· Explore the attributes and behaviors, of the Blackland Prairie. 

5.1A, 5.2B, 5.2C, 5.5A, 5.5B, 5.6B, 5.9B, 5.9C, 5.12A

· Understand the historical uses of this portion of the Blackland Prairie.

 5.1A, 5.2B, 5.2C

· Learn field study techniques to determine the species diversity of the Blackland Prairie, the importance of this data, and apply it to the “species list”. 

5.1, 5.1A, 5.2B, 5.2C, 5.2E

· Understand the importance of the Blackland Prairie today and in the future. 

 5.2B, 5.2C, 5.12A

Scientific Processes

5.1
The student conducts field and laboratory investigations following home and school safety procedures and environmentally appropriate and ethical practices

5.1A
Demonstrate safe practices during field and laboratory investigations
5.2B
Collect information by observing and measuring

5.2C
Analyze and interpret information to construct reasonable explanations from direct and indirect evidence

5.2E
Construct simple graphs, tables, maps, and charts using tools to organize, examine, and evaluate information

Scientific Concepts

5.5A
Describe some cycles, structures, and processes that are found in a simple system 

5.5B
Describe some interactions that occur in a simple system

5.6B
Identify the significance of the water, carbon and nitrogen cycles

5.9B
Analyze and describe adaptive characteristics that result in an organism’s unique niche in an ecosystem

5.9C
Predict some adaptive characteristics required for survival and reproduction by an organism in an ecosystem

5.12A
Interpret how land forms are the result of a combination of constructive and destructive forces such as deposition of sediment and weather

Vocabulary



Forb:
 Herb plants that are not grasses - such as wildflowers.

Biotic: 
Components of the environment living or once made of living cells (dead); (dead indicates once living); also known as organic matter

Abiotic: 
Components of the environment that have never been alive or dead; also know as inorganic matter

Prairie: 
The French word for grassland. It is a grassy plain with very few or no trees

Legume:
Plants that produce pods or beans; members of the pea family; plants whose roots are host to nitrogen fixing bacteria which provide usable nitrogen for all plants on earth

Nitrogen cycle
The cycle of nitrogen and nitrogen-containing compounds in nature. Free nitrogen is used by bacteria in the roots of legumes, changed into usable nitrogen compounds, which can be used by plants in their chlorophyll to for photosynthesis and growth. When the plant leaves fall, or the plant dies, bacteria decompose it and the nitrogen returns to the soil, and the cycle continues.

Niche:
The job a species has in it’s habitat
Camouflage: the method which allows an organism to blend in with its surroundings.

Adaptation:
 A biological feature of an organism that increases its chance for reproduction and survival of the species.

Partnership:
 An agreement between to parties to share with each other the profits in which all have invested.

Biodiversity: 
The variety of living things that makes up a habitat, ecosystem and biome

Population: 
All of the organisms of the same species living in a specific habitat

Species:
A group of individuals having common attributes and capable of interbreeding; a category of biological classification ranking immediately below the genus

Plot:
One of many randomly chosen areas of predetermined shape and size used by scientists during biodiversity and population count investigations 
Prairie Restoration: An ecologically friendly process which restores prairie land. 

Herbivore:
Herb (plant) eating animal


Invasive:
Species that have been introduced into an ecosystem
Indigenous: 
A species that is native to, or belongs with an ecosystem.

Action:
 What humans do, on purpose or not.

Materials:
Prairie Room:
· Power-point presentation

· Posters of prairie species

· 2002 survey letter

· Outside planters of prairie grasses- one which displays their LONG roots

· Poster of prairie grasses, showing their identifying features and their roots 
Activity #1

· Laminated poster paper and wet-erase markers or
· Dry whiteboard & Markers
· Prairie Species Nametags
Activity #2
· Poster of Nitrogen Cycle

· 11 Reservoirs: laminated cards, and dice
· Legume with roots
· Regular plant with roots

Activity #3

· Tape 
· 14 Hand Lenses 

· Poster With Samples/Pictures Of Seeds

· Poster With Pictures Of Flower Shapes And Their Pollinators
· Inspiring quote of the endless/whispering prairie

· 7 Exploration Bags: 4 guides- bugs n-slugs, wildflowers & trees, TX animals, seasonal species sheet; 1 ruler; 1 bug boxes; 1 hand lens

· 7 Plot hoses 

· 7 clip boards

· Prairie species lists (laminated posters to record the species each class finds)

Activity # 4
· Prairie Species Nametags
· String
Activity #5
· Burn pan

· Water source (to extinguish fire) 

· Lighter & drip torch
Activity #6
· Cross-cut saws
· Barrel of seed
Safety

Pre-camp

Procedure

Introduction

While hiking, everyone should stay on the trail. Space out the adult chaperones with one adult bringing up the rear. 
· Encourage adult interaction and supervision during the “Prairie Field Study”
· Give the students clear instructions on how to behave during the “Prairie Burn”
· Give the students clear instructions on how to behave while using the cross-cut saws
Does your class need to learn more about prairies? During computer lab, have the students visit: 
(This is also saved on the computer and on disc.)
http://www.bellmuseum.org/distancelearning/prairie/
Click on “Build -A –Prairie,” then on Tallgrass Prairie
They will learn to turn a bare dirt field into a thriving prairie, and the basics of prairie restoration. 
1. Students explore the room upon arrival. Once everyone has arrived, show the “History of the Prairie”. 
The Great Plains Prairie is only a remnant of its former self. The demise of the Prairie was accelerated with development of the John Deer steel plow, which sliced through the tough roots of the prairie plants, making farming possible. Today, we realize the value of the prairie and are trying to reclaim the remnants, or pieces, of the prairie. 
OR

2. Students explore the room upon arrival. Once everyone has arrived, show the students the “How to build a prairie” power point. 
Discuss with the students what they learned from the presentation. That the prairie needs time to grow into a full and healthy prairie. You must have producers to support the consumers! And a prairie can’t be healthy until it has a proper balance of plants, animals, water, sunshine, etc. Remember Prairie Dude? Things are a little unbalanced with him right? We’ll discuss this more later.
The Adventure Camp is built on the Blackland Prairie. Listen carefully as I read the following letter, to see if the prairie is healthy and how the land used to be used.

A letter from John Snowden, owner of Bluestem Nursery, to Stan Cowan, MESA Design Group.

“Dear Stan:

It was too quiet on the prairie. I heard few birds, saw only a lonely hawk soaring above the land. I couldn’t hear the grasses in the wind, or swishing around my feet, nor could I tell the different grass species with my feet as I walked. They had been grazed so hard that only a relatively few seed stalks, and those stunted, had been produced in the previous summer. There was bare ground everywhere I looked, cow dung liberally distributed, and a liberal invasion of mature Eastern Red Cedar trees across the property. Those grasses still remaining weren’t the classical dominant prairie grasses. This land had been abused….

What we found is miserable, but properly treated, can lay the foundation for a good ecological and ornamental recovery in the years to come. Be aware that the damage took generations to inflict, and will take some time to recover to a point where we humans feel satisfied with the visual effect….”

Parts of the Prairie
Nitrogen Cycle

Ask the students, “What did you learn about the health of the prairie from the letter, then tie this to the health of Prairie Dude from the skit?” Include:

· Ranching has damaged the prairie by overgrazing

· The Prairie is not healthy, but will make a good recovery

· We’ll probably never have a “perfectly” restored prairie because many species can’t be re-introduced

While pointing out the window, show the students the prairie. Suggest that while we are hiking to the next spot, they need to look for the things Stan couldn’t find. Some ideas are: whispering grasses, 5 different looking grasses, 2 birds, 5 insects, 10 different wildflowers.

Activity #1 Ingredients of the Blackland Prairie
Play the Prairie Species Activity 

· Give each student a Prairie Species nametag & have them read it
· Each student writes this species and its major characteristics in their journal.
· Ask the students “How does the prairie meet the needs of your species?”
· Write the answers on the whiteboard

Use this information to make an ingredients list for making a prairie (5.5B)
Guide the conversation to make a list similar to this:

shallow soil, an abundance of grass and forb (wildflowers) plants, few trees, small animals, larger animals, low moisture, abundant sunshine

Have the students define Prairie: ecosystem dominated by grasses, few trees
Have the students organize the list into abiotic (non-living, never was living) and biotic (living or once was living) factors.
Note to students that there are many producers to support the consumers. More on this later…
Have students keep their nametags on as they talk with their partner about what it’s like being their species. 

Activity # 2 Legumes and the Nitrogen Cycle
Collect Prairie Species Nametags
Point out the legumes in this area: wild peas (vetch), TX Bluebonnets, Wild blue Indigo

Note to students the two historically important purposes of the Blue Wild Indigo plant: 
-Historically, indigo was a cash crop along with tobacco

-Indigo was used to make blue dye, that’s where we get blue jeans (5.6B)
Inform students that Blue Wild Indigo is a Legume. Ask if they know what a legume is and why it is important: a plant which produces its seeds within pods and fixes nitrogen.
Ask the students “What does it mean to fix nitrogen and who does the fixing?” Bacteria living in the root nodules of roots, can change available nitrogen in the soil (which plants can’t use) into a nitrogen product (that the plant can use) for building proteins, such as chloroplasts, which make plants green.
Hold up the two plant samples and point out the nodes on the legume. Pass the 2 plants around the group.
Nitrogen Game

Seed Adaptations


Review the nitrogen cycle using the Nitrogen Cycle poster, highlighting the 3 natural ways of making nitrogen available to plants: lightening, decomposition, and nitrogen fixers.

Play the Traveling Nitrogen Game

· Have the students sit in a circle

· Have students open their journals to their Nitrogen Passport Page
· Explain that the group will be going on a journey as a Nitrogen atom
· On that journey they will mark where they have been in their passports

· Pass out the “reservoir” sheets, and as many dice as needed so everyone has something to do

· First, choose a reservoir to put in their “start” box (ie soil) 

· Roll a die, and have the soil reservoir student read where they go next, mark this under first stop
· Roll a different die and find out where to go next.
· Continue until the passport is full

· Everyone’s passport should have the same information at the end of the activity

Conclusion- Nitrogen is in high demand because everyone needs it, but it isn’t naturally available in large quantities. Legumes are essential in making more nitrogen available to plants and therefore to all consumers!
Instruct students to think like a pioneer as they travel to their next stop. Help them visualize the natural Tallgrass Prairie by reading an appropriate passage on 6-8 foot tall grasses and wagon trains moving across the prairie.

Activity #3 Choose one of the following prairie investigation activities:

Seed adaptations and sock seed collectors OR

Flower structure comparison OR
Prairie field Study
Seed collection activity

Discuss with students where seeds come from and why. Explain our next activity is about discovering how plants adapt their seeds to their needs.
Give a tape bracelet to each student and have them walk next to the prairie waving their arms and collecting seeds on the bracelet.
Observe the variety of adaptations (specific characteristics that give this species a survival advantage) of these seeds in dispersal strategy:
*hooks - attach to animals and eventually fall off, they get a piggy back ride (buffalo bur)
 *parachutes - they float in the wind, or move through the air like public transportation (dandelions and milkweeds)
*propulsion -seeds ripen in seed head and are thrown into the air when the conditions are right (bluebonnets)
*fruits -eaten by animals, and left behind in their scat (cedar berries)
*nuts -scattered by squirrels when they are gathered/stored (pecans)

*seed pods- pods are carried away for storage, eaten, or decompose (Legumes have seed pods. Do they remember legumes?)
Note other seed distribution methods that the students might suggest: corn, squash, apples, etc.).
Flower adaptations

Record in their journal 3 means of seed dispersal, and draw a picture for each one.
Discuss the importance of adaptations in relation to the niche, the job that each species does in their habitat (5.9B). Prairie grasses live where there are seasonal drought conditions and lots of light, therefore they require long roots to grow deep toward water. Prairie plants provide food for herbivores and shelter for many animals. Their seed shapes control how far away they can travel.
Ask the students to remember their species from the beginning of class, what niche does it fill?

Discuss with students how seed adaptations help plants survive through reproduction (5.9C).
The seed dispersal method they develop will depend on its habitat. Also, some seeds only emerge/sprout after a fire!

Ask the students how a plant’s or seed’s external characteristics that help it to survive (2.9A). Camouflage is the method which allows an organism to blend in with its surroundings. Coloring (grasshoppers) and shape (walking sticks) are great examples. If you can’t be seen, you won’t be eaten, and will live to reproduce.
Flower structure activity

Discuss with students where flowers come from and why. Explain our next activity is about discovering how plants adapt their flowers to attract specific pollinators. We will NOT be picking/collecting the flowers. We want the plants to remain alive and thrive.
Have the students look to the side of the trail and finds at least 3 different shapes of flowers.

Observe the variety of adaptations (specific characteristics that give this species an edge over the other species around it) these flowers have for attracting pollinators to them. Use the visual aid of flower shapes and colors, or samples of cups, straws, etc. to categorize these flowers, and show possible pollinators:

*rays- disc or round flowers, bees (Dandelions, Sunflowers, Indian Blanket)
*cup- bowl shaped flowers, beetles (Wine cups, Buttercups)
*tubes-straw shaped flowers, butterflies (Indian Paint Brush, Standing Cyprus) 

*umbrellas- upside down cups, beetles and bees (Queen Anne’s lace, milkweed) 

*spikes- flowers surrounding a stalk, beetles and bees (Blazing Star)
*violets- lips protecting the entry to a tube, bees (Peas, wild violets)
In their journal have the students record the 3 types of flower shapes they found, draw a picture for each one, and a possible pollinator.

Discuss the importance of adaptations in relation to niche, the specific job that each species does in their habitat (5.9B) Prairie wildflowers grow where there are varying light and moisture conditions, they often only bloom for a few weeks when the weather conditions are just right, and when their pollinator is most likely to be active. In this way a variety of flowers can bloom from March through December. They provide food for herbivores and shelter for many animals.
Ask the students to remember their species from the beginning of class. 

What niche does it fill?

Prairie Field Study

Diversity Study

Discuss with the students how flower adaptations help plants to survive through reproduction (5.9C). Flower shapes and colors dictate the types of pollinators that will be attracted, so both the bloom and animal must be present at the same for time pollination to occur.
Ask the students how a plant’s or flower’s external characteristics help it to survive (2.9A). Camouflage is the method which allows an organism to blend in with its surroundings. Coloring and shape are elements of camouflage. Some plants blend with their surroundings, and have simple flowers, trees for example. They don’t use animal pollinators, for the most part, their pollen is blown through the air, which is why so many of us use allergy medicine all spring!

Brightly colored flowers, or flowers with distinct shapes, are attractive to specific animals. For instance, most butterflies have a long tongue that they unroll to sip nectar. Not surprisingly, most of the flowers that butterflies prefer have a long, tube like shape, like honeysuckle.
Field Study
Explain to the students how to do the yurt circle activity:

· Stand in a circle
· Number off by two

· Ones slowly lean forward

· Twos slowly lean backward

Discuss with the students what just happened-they all worked together to support the weight of the group. All the individuals supported the community.

Transition to junior scientist mode- we are now going to become junior scientists. We will now be looking at the prairie as a whole biome, not just as our species. We will also be reviewing and practicing the scientific method. 
First we will be using our senses to learn about the whole prairie. I’ll read to you to help us get in the mood, and settle down. (FYI-this is a perfect time/location for a group snack. Be sure to provide a trash bag) 

Students observe the prairie, using all their senses, and write a poem. The poem may rhyme, or not, and will be about what they have observed at the prairie. Give students about five minutes to observe and write about the prairie. Ask for volunteers to share their poems.

Note that the prairie is a natural place, and therefore, relaxing and peaceful, to us.

The students learn about the biodiversity study, and how it’s used with our partnership:

· Be safe/leave no trace (5.1) We will only be walking on designated walk areas, and will take everything with us that we brought. This way we keep the prairie clean and healthy.

· Review species, population, biodiversity, major plant parts, and partnership (5.5E)
· Introduce our partnership program-this is the organization that we share our prairie study results with so that anyone who is interested has access to it.
· Review the scientific method-Hypothesis, procedure, data, and response to hypothesis

Clearly describe the activity, tools, and expectations (5.2B):

· Split the class into groups of four students

· Have each group make a hypothesis (educated guess) about how many species they will find. 
· Have each student write this number in the correct space in their journal.
Food web game


The plot will be inside the outline of the hose. Students will make all observations inside the plot.
· Inventory the plot of all species using the Exploration Bag and the student’s imagination
· Students should be gentle while inventorying the plot, not picking or breaking the plants
· To get a better look at an insect or spider, use an observation box 
· Each student records one column of the chart, or the map. They will share all the information later in the class, or 
· back at school. 

· All the students in the group work together to name the species

· use the guides to find the name of the species
· if you can’t find the species in the guide, work as a group to create your own name for the species 
· Record the description of the species include: color, size, height, etc. 

· Ramp up interest by groups creating a competition between groups to find the most species.

· If short on time, you could lead an interpretive hike or a scavenger hunt

· Request that parents join a group to guide students, they may float between groups

· Each group needs an Explorations Bag, a hose, and a clipboard to write on, and then lines up.

· Explain to the students that the prairie is fragile so you need everyone to follow you into the prairie in a single file line, and in their groups.

· After most groups are done, give a mini tour of each plot, highlighting new species when possible, so everyone knows what they have in the plot
Students share their results in their group, then if time allows, with the class. Write all Real species on the master list, to be transferred to the Ed. Bldg. master list. Then share made up names. Note that there are undiscovered species in this world and that they will need to be named. Will the students be naming them someday in the future? (5.2C & 5.2E)

Conclusion: The students answer the questions in their journal about the biodiversity of the Blackland Prairie. Remind them that they must comment on their hypothesis, whether or not it was correct, and why.

Determine the health of the prairie. Discuss the data that the students have recorded, and interpret it in relation to the ‘preliminary survey’ and ‘Prairie Dude’. The grasses are returning, as are the forbs. There are more insects, and therefore more birds, and small mammals, and that’s because the bottom of the food web is more diverse, than the time of the 2002 survey. Here is an example of the diversity between 2002 and today…
Activity #4 Play the comparison food web game.

First, have the kids put the Prairie Species nametags on.
Then, split the class into 2 groups. One group has 3 kids (Little Bluestem, western hare, and coyote) while the other has the rest of the kids

Have the kids get into a food web in their group, use yarn to connect one prey species to another, continuing up the food chain. 
Remove the hare from both groups 

-Note the small web falls apart, the big group is fine!

-This is why the higher the biodiversity the habitat can sustain, the more stable the habitat

Collect the Prairie Species nametags
Restoration
The Big 3
Burn Pan
Invasive species

Prairie restoration
Activity 5 Prairie restoration- (3.8B)
The students guess the 3 major factors (the Big 3) that historically kept the prairie healthy and kept invading species in check: bison, drought & fire

 Bison weigh over 1,000 pounds and stand over 6 feet tall at their hump. They are herbivores, and migrated in huge herds across the Tallgrass prairie for thousands of years. They were devastating over the short term, crushing whatever they didn’t eat with their weight, cutting things to pieces with their cloven hooves, and munching everything within their diet. They also fertilized the land well. But, they only passed through an area briefly, so plants could recover and thrive after they left.
Drought is one of the seasonal conditions of Collin County and one condition that prairie grasses and flowers are well adapted to survive. Ask the students if they remember some of the adaptations that the prairie has for dry conditions- the forbs have short life cycles, and the prairie grass has long roots.
Fire occurred naturally by lightning, then it was set by Native Americans who realized the prairie was healthier after it was burned and would bring more wildlife, which they in turn could eat. 
How can we help the native prairie win against the invasive species? Action! Students place some Johnson grass in the burn pan, along with dry grasses/forbs. Explain that the dry grass represents the grass on the prairie, and that the green grass has more water, and burn less. Also,  roots of prairie grasses , surrounded by wet soil burn less too. The instructor brings some wet root material to place in the burn pan.
Students guess the purpose of the drip torch. Explain to them the good and bad of the drip torch and why we are only lighting a controlled area, not the whole prairie. Charge students to watch carefully and be safe! 

The instructor uses a lighter or drip torch to light the grasses. When the fire has burned out, use water to fully extinguish the fire. 
Have the students describe their observations; that the dry grasses burned quickly while the green grasses act like the plant roots, they don’t burn. Mention that roots are protected, under the soil, from the heat. And the growth area of the stem is also underground.

Activity #6 Invasive Species (3.8) & Prairie Restoration 

Explain that invasive species are species that aren’t indigenous (not native; don’t belong) to an area. Johnson grass is a common invasive species that was planted by ranchers, but cattle don’t like it once it grows tall and goes to seed. More important, we don’t have cattle any longer to consume it here!

The problem, many invasive species grows faster than native grasses, shading them out and competing for nutrients

What is the solution? ACTION! We can hand pull it and chew on it for a snack, and make a small pile. We could graze the area with native herbivores, and as a last resort we could apply herbicides (which poisons the plant, making it environmentally unfriendly)
Cross-cut saw activity
Prairie seed activity
Conclusion

Explain to the students that Eastern Red Cedars are a big threat to the prairie. Physically removing them by sawing them down is one of the best things people can do for the prairie, and they make good wildlife homes when placed in brush piles.
Demonstrate with student volunteers how to use a cross-cut and a two man saw to cut down cedars. Take 15 minutes to cut on a tree. Aim to cut 1 tree per session per school. Use safety practices, including careful attention by teachers! Gloves and goggles are used.
Combine sawing and pulling Johnson grass to save time. Take 5 kids for cutting, and then when they are done, have them go pull the grass after they choose someone to take their place cutting.
Ask students how the prairie will reseed, now that the cedars and Johnson grass are removed-naturally, seed would blow in and sprout with the right conditions. Action! We are going to help things along by spreading seed where cedar trees and Johnson grass used to be. Be sure to rake the soil before & after seeding, and if possible, water seed before leaving the area.
Students answer last question in journal.

Wasn’t that fun taking care of the prairie? You now know why the prairie is special and how to take steps to help it. Let’s go back to camp, and enjoy looking at the prairie on the way!

You may read one “prairie quote” as they head out.
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