
 

 

                                                     Lab 4 
                   Floating Leaf Disk Assay for Investigating Photosynthesis 
 
The following experiment will allow you to quantitatively investigate photosynthesis. understand 
this technique, you will be able to design your own experiment. For today’s experiment, you will 
see how the addition of light changes the rate of photosynthesis. 
 
Materials: 
 plastic straw, fresh spinach leaf, 0.2% bicarbonate solution 60 ml per group (2 students per 
group), syringe (10cc or larger), 2-100ml beakers, light source (Teacher notes: 12 groups, 1/4t 
baking soda in 300 ml water w/ a drop of handsoap) 
 
Procedure: 
1. Obtain enough sodium bicarbonate solution for each trial. You will be using a 0.2%  
 solution, which has a trace amount of liquid soap in it. 5 ml of bicarbonate solution for  
 each trial. The bicarbonate serves as an alternate dissolved source of carbon dioxide for  
 photosynthesis. The soap wets the hydrophobic surface of the leaf allowing the solution to  
 be drawn into the leaf. 
2. Utilizing a hole puncher to cut 10-12 uniform leaf disks for each trial. Avoid major veins. 
 Infiltrate the leaf disks with sodium bicarbonate solution. Do this by removing the piston or  
 plunger and placing the leaf disks into the syringe barrel. Replace the plunger, being  
 careful not to crush the leaf disks. Push on the plunger until only a small volume of air and  
 leaf disk remain in the barrel (< 10%). Pull a small volume (~ 5 mL) of sodium bicarbonate  
 solution into the syringe. Tap the syringe to suspend the leaf disks in the solution. Holding  
 a finger over the syringe opening, draw back on the plunger (~ 1 mL) to create a vacuum.  
 Hold this vacuum for about 10 seconds. While holding the vacuum, swirl the leaf disks to  
 suspend them in the solution. Let off the vacuum. The bicarbonate solution will infiltrate  
 the air spaces in the leaf causing the disks to sink. You will probably have to repeat this  
 procedure several times (4-7X) in order to get the disks to sink. 
4. Pour the disks and solution into a 100 mL beaker. Add bicarbonate solution to a depth of 
  about 20 mL. Use the same depth for each trial. Shallower depths work just as well. 
5. Have your lab partner set up a second trial. This one will be placed under a light source. 
6. Place your first sample away for the supplemental light source, and your second sample  
 under the light source. Start timing as soon as your sample is set up. At the end of each  
 minute, record the number of floating disks. Then swirl the disks to dislodge any that are  
 stuck against the sides of the cups. Continue until all of the disks are floating. 
7. Clean up your work area. 
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1   16   

2   17   

3   18   

4   19   

5   20   

6   21   

7   22   

8   23   

9   24   

10   25   

11   26   

12   27   

13   28   

14   29   

15   30   
 
 
 
Questions:  
1. Graph your results. Be certain to include a title, label both axes, and identify each trial.  
2. How did the addition of light affect the rate of photosynthesis? 
3. Why did you use a sodium bicarbonate solution in this experiment? 
4. Do you think using a different type of plant leaf would affect the rate of photosynthesis?  
 Explain. 
5. Suggest another experiment (trial) that you could perform using this experimental design. 
 


