NAME ___________________________
Investigating Photosynthesis Lab

Introduction:  Photosynthesis is the metabolic process used by all autotrophs to capture light energy and convert it to the chemical energy of carbohydrates.  How can we measure the rate at which this process occurs?  
Although numerous intermediary reactions are involved, the overall photosynthetic reaction is simple:  carbon dioxide combines with the hydrogen from water, yielding a carbohydrate, glucose, and oxygen gas.




Light energy + 6CO2  + H2O  ( C6H12O6  +  6O2
The photosynthetic production of oxygen and our knowledge of leaf anatomy allow us to construct a system that can be used to experimentally investigate many of the photosynthetic variables.  Many extracellular spaces exist within plant leaves that are normally filled with air for the purposes of gas exchange.  This is why leaves will float on the surface of bodies of water.  So…what would happen if all the air is forced out of the air spaces in the leaf?  
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If we supply the leaf with the necessary requirements for photosynthesis (light, water, and carbon dioxide), the oxygen the leaf produces will form gas bubbles and the leaf will re-float.  In essence this is our experimental method, however, you will use small disks cut from leaves rather than a whole leaf to perform the floating leaf disk assay (FLDA). The assay of photosynthesis may be used to answer many questions, including:  What factors affect the rate of photosynthesis?  How do changes in light intensity, wavelength, CO2 concentration, plant adaptations, respiration, and chlorophyll content change the rate of photosynthesis?

One problem in measuring a rate of photosynthesis is that there is a competing process occurring at the same time, cellular respiration.  Respiration uses oxygen.  FLDA actually measures the rate of photosynthetic oxygen production minus the rate of respiratory oxygen used during the same time period; therefore; FLDA measures the net rate of photosynthesis, that is, the energetic “profit” made by the plant.  Actual photosynthetic activity is, of course, greater than this and is called the gross rate of photosynthesis.  

Data Collection and Analysis
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DATA INSTRUCTIONS:  Collect data using the tables above and then, using graph paper, plot your data on the graph.  Draw a best-fit line through your points, and then determine your 50% point (ET50) (see the following link -- http
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Conclusions:

1. What was the dependent variable in this experiment?

2. What was the independent variable in this experiment?

3. What was the control in this experiment?

4. What was your group’s ET50 value? _______

5. What was the mean ET50 value for the class ? _______


6. What do you think would have happened in this experiment if discs had been placed in bicarbonate water and then kept in the dark? 

7. In your own words, what was the purpose of this experiment? Be SPECIFIC!!

**ADAPTED FROM: S. Sharp’s adaptation of Brad Williamson’s Floating Disc Leaf Lab and 
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