
Lab # 8:  Photosynthesis and the Carbon Fixation Cycle 
 

Report due: 21 October 2009 

 The ATP and NADPH produced in the light reactions of photosynthesis are 
ultimately used for energy in reducing CO2 captured by the plant.  The CO2 binds to 
ribulose 1,5-bisphosphate (RuBP) and is finally converted to glyceraldehyde 3-
phosphate, some of which is converted back to RuBP and the rest of which is further 
processed until it is a sugar or starch. 

 Today, we will investigate the relationship between a plant's ability to fix CO2 
and the intensity of light as determining the amount of ATP and NADPH available for 
the carbon reactions of photosynthesis.  How do you expect the relationship between light 
and carbon fixation to look?  At low light levels, what do you think the shape of the light-
assimilation curve looks like?  At high light levels?  If these are different, why so? 

Objectives: 
Learn how to use a gas exchange system to measure CO2 use by a plant 
Produce a light response curve 
Determine relationships between light intensity, stomatal conductance and CO2  

fixation 

Materials: 
Plants (Phaseolus vulgaris) 
Licor-6400 gas exchange system 

 This exercise will demonstrate a method for measuring CO2 uptake based on 
infrared gas analysis (IRGA).  Carbon dioxide gas absorbs radiation strongly in parts of 
the infrared electromagnetic spectrum and this behavior can be used to measure the 
concentration of CO2 in the air.  A common method for measuring CO2 uptake is 
combining the gas analyzer with a chamber that will contain the plant leaf.  A fan in the 
chamber stirs the air.  Tubes, together with a pump, circulate the air in the chamber 
through the gas analyzer.  The Licor-6400 may be used as a open gas exchange system, 
where the chamber, analyzer and system of interconnecting tubes form an open loop.  
The leaf is sealed into the chamber and photosynthesis, assuming it is occurring, will 
gradually reduce the concentration of CO2 within the system.  The difference between 
CO2 concentration at the inlet and outlet of the chamber, along with information about 
the leaf area enclosed by the chamber and flow rate through the chamber, can be used to 
calculate the CO2 uptake rate. 

 For this exercise, we will utilize bean plants (Phaseolus vulgaris).  The object will 
be to observe the response of photosynthesis to different light intensities.  These light-
response curves will tell us something about the ability of the plant to carry out 
photosynthesis under different conditions.  We will use a light source built into the gas 
exchange system to produce different light intensities.  Data on photosynthetic rate, 



stomatal conductance and light intensity should be recorded.  Plot the photosynthesis rate 
as a function of light intensity.  See your text (chapter 9) for some examples and 
discussion of light-response curves.  The figure below shows one such example of a CO2 
uptake response curve to light. 

 

 

 

 

 

 
 


