
Overview

Senior 2 science students approach the Ecology unit (cluster 1) with varying degrees of understanding of their environment, and the manner in which balance in maintained (and lost). To help students connect their learning to their personal lives, it helps to position the study of the cycling of nutrients (carbon, oxygen, nitrogen) within ecosystems in terms of the overuse of fertilizers and the efforts to save our own Lake Winnipeg. 

Begin the lesson by reading a newspaper article about Lake Winnipeg such as “Rescue for Lake Winnipeg” from the Winnipeg Free Press, March 5, 2005. Ask students for any personal knowledge they have about the problem with the Lake, and for any observations about the article’s accuracy. Be sure to comment on the inaccurate statement “The blooming algae suck up oxygen, eventually killing off fish and other life”, explaining that it is actually the increased decomposer population is responsible for reduced oxygen levels. Support for this explanation could either be the textbook (such as “Effects on Fresh-Water Ecosystems on page 59 of Sciencepower 10) or a diagram on the board.

Help students make sense of this phenomenon by allowing them to investigate the effects of commercial fertilizer on plant growth. Then allow them to apply their learning by designing and conducting a fair test investigation to address the impact fertilizer has on the food chain. By linking this investigation to the study of population growth, the same specimens (chlorella vulgaris and daphnia magna) can be used.

This investigation should support the following three (of ten) SLO’s prescribed within Cluster 1: Dynamics of Ecosystems: 
     S2-1-01
Illustrate and explain how carbon, nitrogen, and oxygen are cycled through an ecosystem. 

     S2-1-05
Investigate and discuss various limiting factors that influence population dynamics. (Include: density-dependent and density-independent factors.)

S2-1-06
Construct and interpret graphs of population dynamics.

Fertilizers and Plant Growth

Introduction


Safety Precautions


You will need


As your investigation proceeds, list other gear you will need:

What to do


Analyze


Conclude and Apply

Conclude and apply

Conclude and Apply


Plan your investigation using the attached planning sheet. When you have completed the planning sheet up to box 8 (Method only), each group will identify their specimen requirements to the teacher, who will record them on the board. Groups may need to collaborate in order to conduct the investigation with the available supply.

After you have conducted the investigation and completed the rest of the planning sheet, consider how you could have improved your investigation.

Investigation Plan





Conclude and apply













What variable(s) do you think need to be measured or observed to get some data of information from the investigation? (These are the dependent variables.)











How will it/these be measured or controlled?











What other variables do you think are important in this investigation and how will you control each one to make it a fair test?





Does fertilizer always produce more growth in plants? In this investigation, you will compare the growth of algae that are given different amounts of fertilizer.





How does fertilizer affect plant growth?








Apparatus


balance


scoopula


50 ml graduated cylinder


small funnel














Materials


5 plastic bottles (2 L soft drink bottles)


fertilizer than contains nitrogen


algae culture


distilled water


adhesive labels


marker





Number the bottles 1 through 5.


Add 1 L of distilled water to each bottle.


Add 1 g of fertilizer to bottle 1. Add 3 g of fertilizer to bottle 2. Add 5 g of fertilizer to bottle 3. Add 10 g of fertilizer to bottle 4. Bottle 5 is the control, so nothing is added.


Gently swirl the contents of each bottle to dissolve the fertilizer.


After the fertilizer has dissolved, add 10 ml of algae culture to each bottle.


Set the open bottles in a bright location, and observe them over the next few days. Record your observations.


Wash your hands after completing this investigation.





To avoid skin irritation, use rubber gloves when handling fertilizers.


Follow your teacher’s instructions to dispose of fertilizers.


Clean any spills immediately and inform your teacher.








Which bottle showed the greatest change in the growth of the algae?  Which showed the least change? 


From your observations, write a general statement about the effect of fertilizer on plant growth. 





Suppose that a large quantity of fertilizers were added to a lake ecosystem, possibly the result of nitrogen saturation in nearby farms and nitrate runoff through the groundwater. What might happen to the populations of producers, consumers, and decomposers?  





Discuss in your group how you could use the results of the investigation outlined above in order to assess the impact of fertilizer on producers (algae) as well as on a consumer that feeds on algae (water fleas). Consider whether different rates of algae growth will produce different concentrations (algal cells per ml of water), and whether varying the food quality in this manner will impact the growth of the water flea population.  





Give the purpose of the investigation (This may be in the form of an aim, testable question, prediction, or hypothesis).





Name the key variables in the investigation.





	Use the following section to sort out your ideas.





a) Name the variable to be changed. (This is the independent variable.)











b) How will it be changed? (What will be the range of values?)





Variable





How each variable will be kept the same, measured, or controlled. What influence could this have on the investigation?




















How will you ensure that your results are reliable? (How do you make your results consistent so that you can have confidence in them?)





List the supplies and equipment you will need:





Use the information in boxes 1 to 7 to write a method for a fair test to determine the effect of different levels of fertilizer on producer population and, as a result, on primary consumer population. What steps will you need to do to carry out the investigation? Your method must have enough detail to allow another student to carry it out.





Consider the number of specimens required in order to conduct your investigation and be prepared to share your requirements with the class. Depending on the overall requirements, it may be necessary for groups to collaborate on the investigation.
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	Collected Data (Results)





	Interpretation of Data





	Conclusion





	Discussion
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