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Can Agricultural Runoff Cause HABs:
Effect of Nitrate Concentrations on Algal Growth

Summary
Students will compare nitrate concentrations and rate of algae growth.

Key Concepts
· HABs
· Importance of nitrates and problems with excess nitrates
· Effects of Nitrates on HABS

· Excess nutrients in the Gulf of Mexico
Objectives
Students will:

· Review Algae Characteristics
 
· Learn about HABs
· Hypothesize how nitrate concentrations will affect the growth of Blue-green algae
· Conduct an experiment using a nitrate test kit and blue-green algae cultures
· Graph their results using Excel and write a lab report

· Research HABs in the Gulf of Mexico and report on the “Dead Zone” in the gulf
Materials
· Non-toxic blue-green algae

· Liquid Miracle Grow Fertilizer

· Beakers

· De-ionized water

· Syringes with filter tips

· LaMotte Nitrate Test Kits

Procedure
1. Create a class set of control group solutions by adding 250 mL of de-ionized water to each of 4 500-mL beakers.  One beaker will have only water.  To the other beakers, add separately 2.0 mL Miracle grow fertilizer in the following concentrations: 75%, 50%, and 25%.

2. Create a class set of algal colonies by repeating step 1 then adding 5.0 mL of Blue-green algae culture to each beaker.

3. Using the Nitrate Test kit, test the nitrate concentration of each of the 8 beakers and record in a data table. Use the filtering syringe to extract the fertilizer solution.

4. Repeat the nitrate test on each algae sample for 5 consecutive days, recording the nitrate concentration each time. Include in your observations the appearance of the contents of the beakers each day. Be sure to note any major changes.

5. Using excel, prepare a graph of the data with days on the x axis and nitrate concentration on the y axis.  There should be four graphs with 2 lines each; the control and its partner algae colony.

Assessment
Students will generate a formal lab report with organized data and conclusions and will report on current problems with algae in the Gulf of Mexico

Additional Resources
http://serc.carleton.edu/microbelife/topics/deadzone/
http://earthobservatory.nasa.gov/IOTD/view.php?id=893
http://encyclopedia2.thefreedictionary.com/nitrate+reduction+test
http://reason.gsfc.nasa.gov/OPS/Giovanni/ocean.swf8D.2.shtml
http://www.noaanews.noaa.gov/stories/s584.htm
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