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Summary: 
This activity compares and contrasts the spread of disease in monoculture and biologically diverse communities. When scientists speak of the variety of organisms (and their genes) in an ecosystem, they refer to it as biodiversity. A biologically diverse ecosystem, such as an old growth forest or tropical rain forest, is healthy, complex and stable. Nature tends to increase diversity through the process of succession.
Subject: 

· Science: 7.10 (B) 
TEKS:   Describe how biodiversity contributes to the sustainability of an ecosystem
Grade Level: 

· Target Grade: 7th 

Time Required: 25 minutes 


Activity Team/Group Size: Each student is by themselves, but in essence, this is a class activity.
Materials: 

· Notecards
Reusable Activity Cost Per Group [in dollars]: ~$0

Expendable Activity Cost Per Group [in dollars]: ~$0.10
Learning Objectives: 

· Understand biodiversity and how it helps prevent disease
Lesson Introduction / Motivation: 
Show the students the short PowerPoint on biodiversity in ecosystems

Activity:

Rationale: In this simulation, side one of the card represents the monoculture (the opposite of diversity) of second-growth forests. In this case, Douglas Fir trees were planted after an old growth forest was cut down. A disease hits one of the Douglas Firs, and because of the proximity of the other Douglas Firs, disease spreads quickly.
On the other side of the card (side 2), a biological diverse community (an old growth forest) is symbolized. In this scenario, a Douglas Fir still gets a disease, but this time it does not spread because the other Douglas Firs are few and far between.

Procedure: 
Side one of the card:
1. All cards marked with D (side 1 of card). Tell them they are all Douglas Firs.

2. Each person gets 1 card.

3. Each person is to meet 5 other people and write their names on the card.

4. All are to remain standing after they write down the names.

5. Teacher will symbolize the disease and will touch or point to one of the students. Ask that person to sit down (they are dead) and read names on their card. As the names are read, those students sit too since they have been infected with the disease.
6. Then ask another one of those sitting (dead) to read the names on their card- continue until almost all are sitting.

7. Ask them to explain why the disease spread so fast (they are so alike genetically; lack of diversity).

Side 2 of the card:
1. Flip over card (label 2 of cards with D's for Douglas fir; the rest with other letters: N for Noble Fir, C for Western Red Cedar, M for Vine Maples, H for Western Hemlocks, W for White Fir, L for Lodge pole Pine, WP for Western White Pine, B for Bigleaf Maple, WD for Western Dogwood).

2. Explain that in some forests (esp. old growth), there are a variety of trees.

3. Repeat steps 2-6 above. This time only those students that are the same variety as the diseased tree that touched them will sit. Different variety trees don't sit (don't die) even if they are touched by a diseased tree.

4. Almost all of the students will remain standing (didn't die).

5. Ask students to explain why the disease didn't spread this time (genetic or biological diversity).
Lesson Closure: 
Show the students the video that is attached. The video discusses nature, human impact on the environment, and the dangers of biodiversity decreasing.
Biodiversity Video: The Loneliest Animals from Nature on PBS

Video Clip:
· http://www.youtube.com/watch?v=I7G2rQARCC8
Complete episode:

· http://www.pbs.org/wnet/nature/episodes/the-loneliest-animals/introduction/4898/

Assessment: 
Ask the students to complete these questions: 
Follow up Questions (low biodiversity scenario)

1. Why did the disease spread so fast in the Douglas Fir population?

2. Suppose two Douglas Fir trees survived the disease. Infer what may have caused the two trees to survive, while the rest died.

Follow up Questions (high biodiversity scenario)

3. What does biological diversity mean?

4. Why didn't all the different trees get the disease? (hint - genetics)

5. Why didn't the disease spread as fast among the Douglas Firs as it did in the first simulation?

6. In which forest would you need to use more chemicals to control disease: the Douglas Fir forest or the more diversified, old growth forest? Why?

7. Summarize what this simulation symbolized.

8. Which forest would have more diversity of wildlife? Why?

9. a. If you cut down the variety in a piece of forest you owned and replanted with one type of tree, what will happen to much of the wildlife that was adapted to that forest? (Hint: they cannot just move elsewhere. If other habitats are good, they will probably be near carrying capacity already.)

    b. Will this fate happen to all the wildlife? Explain.

10. Many species can only live/reproduce in one type of forest. The spotted owl is an example - it can only live and successfully reproduce in old growth forests (big, old cedars, hemlocks, etc.). If these old growth forests are cut down, it's unlikely this owl will survive. Environmentalists call it an "indicator" species." What does this mean? Why be concerned about one species?
Vocabulary / Definitions: 

· Biodiversity: the variety of organisms in an ecosystem
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



