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Background:

The human species is dependent on photosynthesis for virtually all of our food/energy needs.  Whether we eat plants directly or indirectly (by eating animals), it is the photosynthesis conducted in the leaves of those plants that limits the food resources and ultimately, the population of our species. 

The overall equation for photosynthesis is written as:
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In words, this says that the plant uses carbon dioxide and water to form glucose and oxygen. This chemical change will take place as long as chlorophyll, certain enzymes, and light energy are present. The plant uses the glucose produced in photosynthesis as an energy source to grow and reproduce. If people (or other animals) eat a plant then they will use glucose that the plant has not used as an energy source for their own growth and reproduction. Oxygen produced in photosynthesis is a waste product and is given off as a gas. If a lot of oxygen is being given off, photosynthesis is occurring rapidly. If little oxygen is being given off, photosynthesis is occurring slowly.

Since photosynthesis is so important to the human population, it is important to understand the factors that might limit the rate of this chemical reaction. In this lab, we will examine the effect of increased carbon dioxide and light energy on the production of glucose in a small aquatic plant (Elodea). We will assess this reaction rate by measuring the oxygen produced during photosynthesis.

Laboratory Experiment Procedures:

Follow these procedures for collecting data and for writing your laboratory report (see reverse also).

Part 1:  The Effect of Light Intensity on Photosynthetic Rate 

1. Gather the following material:  Elodea sprig, large test tube, water, sodium bicarbonate powder, lamp (100 watt bulb), razor blade, metric ruler, metal stand and clamp, glass stirring rod


2. Obtain a sprig of Elodea.  Remove several leaves from around the cut end of the stem.  Slice off a small portion of the stem at an angle and lightly crush the cut end of the stem. See Figure 1.
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Loosely wrap the Elodea around a glass stirring rod.  Slide the plant into a test tube filled with lukewarm water.  Make sure that the cut end is toward the top of the test tube and below the water’s surface.


4. Secure the test tube to a metal stand using a test tube clamp.  Be sure the test tube is upright. 


5. Place a 100 Watt lamp so the bulb is 5 cm from the test tube.  Note the lamp’s position in Figure 2.  Turn the lamp on and allow the plant a minute to adjust. The plant should be producing distinct bubbles from the cut end of the stem. The bubbles will break loose and rise to the top of the water within the test tube. If the plant does not produce bubbles, re-cut and crush the stem and try again. Once the plant is bubbling, count bubbles for 5 minutes.  Record in the appropriate data table. In your Laboratory Notebook, also note relative bubble size (small [1mm or less] or large [larger than 1 mm]).  Finally, use the scale below to determine if the number of bubbles is slow, medium or rapid and record in your data table.  

	Amount of Bubbles
	Pace of Photosynthesis

	0-10
	Slow (S)

	11-20
	Medium (M)

	21 and above
	Rapid (R)


6. Repeat procedure #5 above with the lamp 20 cm away from the test tube.
7. Repeat procedure #5 above using no lamp.  
8. Exchange data with all other lab groups in the class.  Calculate all appropriate data analysis values for quantitative and qualitative data.

Experimental Organizer Handout:

After reading the experimental procedures, write an experimental organizer for this laboratory activity on a separate sheet of paper. It will be used to help write your laboratory report.  

Laboratory Report Assignment:

The purpose of this activity is to model the scientific process by conducting a laboratory experiment.  You will be responsible for writing a formal lab report (online at: http://zanniedallara.weebly.com/lab-report-format.html) 

	Conclusion:


See Conclusion Guide
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