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TEAM WORK
Research the following species Describe Population, Population Dynamics, Limiting Factors

1. MONARCH BUTTERFLIES

2. CACOMIXTLE

3. PRAIRIE DOGS

4. ORCHIDS

5. BRISTLECONE

http://www.nhptv.org/natureworks/nwep12a.htm
http://www.ciese.org/curriculum/popgrowthproj/activities.html

Guided Inquiry • Skills Lab
Chapter 5 Lab The Growth Cycle of Yeast

Problem

What type of population growth occurs in a yeast culture?

Introduction
Yeast have two traits that make them a good choice for laboratory studies of population growth. Large numbers of these tiny organisms can live in a small space, and yeast are able to reproduce quickly.
Your teacher has prepared five yeast populations, or cultures, by adding yeast to diluted white grape juice. The cultures were grown under similar conditions. The youngest culture is three days old; the oldest culture is seven days old. Your team will be assigned one culture. You will use the microscope to count yeast cells in your culture, and then share your data with the rest of the class. As part of your analysis, you will graph the class results.
Skills Focus

Measure, Calculate, Interpret Graphs

Materials
• yeast culture

• stirring rod 
• 3 dropper pipettes

• 3 microscope slides

• 3 coverslips


• microscope
• 10-mL graduated cylinder

• 2 test tubes

• test-tube rack

• graph paper
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Safety 
Handle slides and coverslips carefully to avoid breaking them and cutting yourself. If you have glass cylinders or test tubes, check for cracks or chips. Alert your teacher if you break a glass object. Review the rules for use of a microscope. To avoid electrical shocks, make sure the cords, plugs, and your hands are dry when using the light source. Wash your hands thoroughly with soap and warm water before leaving the lab.
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Pre-Lab Questions

1. Infer Why was grape juice used to prepare the yeast cultures instead of plain water?
2. Form a Hypothesis Why will you locate the yeast cells under low power, but switch to high power to count the cells?

3. Calculate Suppose you have to do one dilution of your culture before you are able to count the yeast cells. If you count 21 yeast cells in the diluted sample, how many yeast cells were in the same area of the undiluted sample?

4. Predict What do you think will happen to a yeast population between Day 3 and Day 7? Give a reason for your answer.

Procedure

You may see both single oval-shaped yeast cells and colonies of yeast cells in which several cells are attached together.

1. Stir the yeast culture well with a stirring rod. Then use a dropper pipette to place a small drop of the culture on a slide. Add a coverslip and place the slide on the microscope stage.

2. First view the drop under low power. Once you locate some yeast cells, switch to high power and focus with the fine adjustment.
caution: When you move an objective lens, always observe the movement from the side of the microscope.
3. If there are too many yeast cells to count, do Steps 4 and 5. If you can count the yeast cells in your field of view, skip to Step 6.
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4. Stir the culture. Use a clean dropper pipette to transfer 1 mL of culture into a 10-mL graduated cylinder. Add 9 mL of tap water to the graduated cylinder. Empty the graduated cylinder into a test tube. This procedure dilutes the culture by a factor of 10.

5. Examine the diluted sample under the microscope as in Step 2. If there are still too many yeast cells to count, repeat Step 4. This procedure dilutes the original culture by a factor of 100. You can repeat Step 4 as often as necessary as long as you multiply the dilution factor by 10 each time. Stop diluting the sample when you are able to count the yeast cells.

6. Find an area that is representative of the sample as a whole. Count and record the number of yeast cells. Include both single cells and cells in colonies. Record the count in the appropriate row of the data table. If you had to dilute the culture, also record the dilution factor. If you did not have to dilute the culture, record 1 as the dilution factor.

7. To determine the number of yeast cells present, multiply the observed count by the dilution factor.

8. To complete the data table, collect data from the other teams.

	Data Table

	Age of Culture
	Yeast Cells Observed
	Dilution Factor
	Yeast Cells Present

	3 days
	
	
	

	4 days
	
	
	

	5 days
	
	
	

	6 days
	
	
	

	7 days
	
	
	


Analyze and Conclude

1. Graph Determine which variable is the independent variable and which is the dependent variable. Then make a graph of the class results.

Independent Variable:

Dependent Variable:

2. Interpret Graphs Compare your graph to the graph of logistic growth in Figure 5–5 on page 134 of your textbook.
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3. Form a Hypothesis What density-dependent limiting factor might cause a yeast population to decline rather than level off?

4. Design an Experiment Describe how you could modify the procedure to ensure that the results were not affected by any variables other than age.

5. Perform Error Analysis You do not notice a yeast cell near the edge of your field of view. What effect would the dilution factor have on the size of the error?

Extend Your Inquiry

For the cultures you observed in this lab, your teacher used a culture medium that was 25 percent grape juice by volume. How would changing the concentration of the grape juice affect the rate of growth? Form a hypothesis and design an experiment to test your hypothesis. Ask your teacher to approve your design and provide instructions for preparing the cultures.
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