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5
How do we measure biodiversity?

The number of different species in an area is an indication of’the area’s biodiversity.
It is important to preserve biodiversity because it contributes to the balance of an
ecosystem. The more diversean ecosystem, the more stable it is. In addition, diverse
ecosystems are a source of recreation and beauty.

In this lab, you will look at biomass and rainfall data from four different sites
in the same ecosystem. The rainfall was consistent among the sites. The biomass
at each site was measured for a period of 11 years. The biomass was determined
by collecting, drying, and measuring the mass of all the plant material that could
be dipped from a 0.3-m2 area. Your job will be to analyze the data and develop a
hypothesis to explain the changes in biodiversity in the communities at these sites.

Objectives
¯ Analyze data from four test sites.
¯ Infer trends in biodiversity.
¯ Predict which environmental factors impact

biodiversity.

Materials
pen
graph paper
ruler
colored pencils
calculator

Procedure
1. Read and complete the lab safety form.
2. The data below is from four vegetation areas.

Community 1 is native grassland.
Community 2 was a farm 20 years ago.
Community 3 ~;as a farm field 31 years ago.
Community 4 was a farm 54 years ago.
The data is the average grams ofbiomass
measured in each area.

3. Plot this data on a graph. Show biomass per year
on the vertical axis on the left side and rainfall
on the vertical axis on the right side. Use separate
colors for the lines for each community and a
frith color for rainfall. Choose an appropriate
scale, and label each axis.

Table I

Community 1 Community 2 Community 3 Community 4 Total Annual
Year (grams biomass (grams biomass (grams biomass (grams biomass Precipitation (cm)

per 0.3 m=) per 0.3 mz) per 0.3 mz) per 0.3 m2)

1982 138 126 130 1~6 76.78

1983 142 123 132 145 99.24

1984 140 127 123 131 93.85

1985 !38 125 135 133 80.42

1986 144 124 132 136 93.01

1987 77 5 37 56 41.30

1988 76 4 24 48.46

1989 112 15 38 78 58.58

1990 134 33 83 103 83.95

1991 140 56 83 105 92.43

1992 142 80 113 122 75.39

Source: David Tilman and John A. Downing, Department of Ecology, Evolution and Behavior, University of Mhznesota, 1994
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Data and Observations
1. Attach your graph to the space beiow.

Analyze and Conclude
1. What type of organisms would you expect to make up the biomass in each

community?

2. Which community do you think is most diverse? Why?
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Classic Lab 5, How do we measure biodiversity? continued

Class

3,What correlation do you see between the precipitation data and the biomass in each
community? What does this indicate?

4.Which community had the greatest change in biomass? Which had the least? What
are the reasons for this?

5.Which community recovered most rapidly after the drought? Which had the slowest
recovery?

6. Error Analysis What were possible sources of error in this exercise?

7.Look back at your answer to question 2. How does the diversity in a community
impact its biological stability?

Inquiry Extensions
1. What other types of drastic abiotic changes could affect a community? Choose

one and describe how each community in this study could be impacted and how it
might rebound.

2. In terms of biodiversity, what impact could humans have on the communities
described in the lab? Design a study that would trace the impact humans could have
on one community. What elements would you focus on in your study? Your study
can take place over a series of years.
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