CHAPTER 55

ECOSYSTEMS

I.
Student misconceptions

1.
The pyramid of numbers refers to the number of organisms at each trophic level of a food web, and the pyramid of biomass refers to the biomass of organisms at each trophic level of a food web. Students may generalize and think that the pyramid of production is based on the energy “stored” in organisms at each trophic level of a food web. 
2.
These are some common misconceptions about ecosystems:
a.
An ecosystem can be understood as a list of organisms rather than as a functioning whole.

b.
The nitrogen cycle provides energy for the carbon cycle. 

c.
The carbon cycle consists of photosynthesis and respiration. 
II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 55

1.
Pyramids of net production and pyramids of biomass differ in that:

a.
Unlike pyramids of net production, pyramids of biomass may be inverted.

b.
Unlike pyramids of biomass, pyramids of net production are based on measurements per unit time.

c.
Pyramids of net production include fewer trophic levels than pyramids of biomass.

d.
Unlike pyramids of net production, the shape of a pyramid of biomass varies with the size of the organisms in the ecosystem.

2.
Identify each statement as TRUE or FALSE.

a.
Nitrogen-fixing microbes provide energy for carbon fixation. False
b.
Both eukaryotes and prokaryotes can assimilate nitrogen into organic compounds. True
c.
Bacteria obtain energy from nitrification. True 

d.
Denitrifying bacteria obtain O2 from nitrogenous compounds. True
III.
How can instructors address and correct the misconceptions that students have about ecosystems?

1.
Point out to students that the pyramid of net production is based on the net production of each trophic level, measured in energy per unit area per unit time, or biomass added to the ecosystem per unit area per unit time. Explain the importance of including time in the measure of net production, and clarify why time is not a unit of measure in pyramids of biomass or numbers.

2.
Emphasize to students that ecosystems are open systems and that they are neither self-sufficient nor self-contained. Students know that energy in the form of sunlight enters ecosystems. They are less likely to realize that an area of high productivity may feed an adjacent area of low productivity or to recognize that a population with a high reproductive rate may be a source of recruits for an adjacent population with a lower reproductive rate. 

3.
Some students view biogeochemical cycles as confusing and boring abstractions. Discuss the crucial role of prokaryotes, especially in the nitrogen cycle, and point out that life on Earth would end without prokaryotic nitrogen fixation. Explain that nutrients may change in chemical form as they move through food webs. Look for interesting and locally relevant examples to illustrate the effects of nutrient availability on community structure and to clarify the concept of limiting factors.

IV.
Post-test to identify whether students have corrected their misconceptions 

1.
Explain why pyramids of biomass, but not pyramids of net production, may be inverted.

2.
Explain each of these features of the nitrogen cycle.

a.
Nitrogen may be a limiting plant nutrient, although the atmosphere is 80% nitrogen gas (N2).
b.
Both nitrifying and denitrifying bacteria are found in the nitrogen cycle.

c.
All eukaryotic organisms are dependent on the actions of nitrogen-fixing prokaryotes. 
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