
EGHS Biology       Name __________________ 
 

The Floating Leaf Disk Assay for Investigating Photosynthesis 
 
Introduction and the biology behind the procedure: 
Leaf disks float, normally.  When the air spaces are infiltrated with solution the overall density of 
the leaf disk increases and the disk sinks.  The infiltration solution includes a small amount of 
Sodium bicarbonate.  Bicarbonate ion serves as the carbon source for photosynthesis.  As 
photosynthesis proceeds oxygen is released into the interior of the leaf which changes the 
buoyancy--causing the disks to rise.  Since cellular respiration is taking place at the same time, 
consuming oxygen, the rate that the disks rise is an indirect measurement of the net rate of 
photosynthesis. 
 
Materials: 

• Sodium bicarbonate (Baking soda)  
• Liquid Soap 
• Plastic syringe (6 cc or larger) 
• Leaf material  
• Drinking straw  
• 150 ml beaker 
• Timer  
• Light source (25 w, 60 w, 100 w, 150 w, 200 w, or 250 watt incandescent lights) 

 
Procedure: 
1. Obtain 300 ml of bicarbonate solution from the supply table. The 

bicarbonate serves as an alternate dissolved source of carbon dioxide 
for photosynthesis. It is prepared by dissolving 7.6 g of baking soda 
in a gallon of water.  

 
2. Add 1 drop of dilute liquid soap to this solution. The soap wets the 

hydrophobic surface of the leaf allowing the solution to be drawn into 
the leaf.  It’s difficult to quantify this since liquid soaps vary in 
concentration. Avoid suds.  If your solution generates suds then dilute 
it with more bicarbonate solution.  

 

3. Cut 15 or more uniform leaf disks for each trial using a 
plastic straw. Choice of the leaf material is perhaps the 
most critical aspect of this procedure.  The leaf surface 
should be smooth and not too thick. Avoid major veins.   (If the 
disks stay stuck inside the straw push them out with a glass stirring 
rod.) 

 



4. Infiltrate the leaf disks with sodium bicarbonate solution with the following procedure.  
Remove the piston or plunger and place 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%).  

 
5. Pull a small volume of sodium bicarbonate solution into the 

syringe.  Tap the syringe to suspend the leaf disks in the 
solution.  

 
6. Holding a finger over the syringe-opening, draw back on the plunger 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 2-3 times in order to get the disks to sink.  (If you have difficulty getting your disks to sink 
after about 3 evacuations, it is usually because there is not enough soap in the solution.  Add a few more drops 
of soap.)  

 
7. Pour the disks and solution into a clean plastic cup or 150 ml beaker.  Add bicarbonate 

solution to a depth of about 3 centimeters.  Use the same 
depth for each trial.  Rinse syringes with distilled water 
before returning to supply table.  It is not necessary to dry 
the insides then. 

 
8. Place under the light source provided by your instructor and  

adjust so the middle of the bulb is 15 cm from the top of the 
beaker.  Turn on the light and start the timer. 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. 

 
9. If time permits do several more trials. 
 
Data Collection and Analysis:       Your light source: _______________________ (wattage) 
 
Data Table of  Floating disks: 

Minutes Disks  Minutes Disks  Minutes Disks 
1   8   15  

2   9   16  
3   10   17  

4   11   18  
5   12   19  

6   13   20  
7   14   21  



 
Conclusions: 
1. Why do you think it was important to use bicarbonate solution as the infiltration agent 

instead of distilled water? 
 
2. What caused the leaf disks to rise in the solution? 
 
3. The ET50 value is the point at time point at which 50% of the leaf disks (the median) are 

floating.  What is your ET50 value?  __________ 

 
4. What are the ET50 values of the other groups?  Record them. 

• 25 watt incandescent   __________ 

• 60 watt incandescent   __________ 

• 100 watt incandescent   __________ 

• 150 watt incandescent  __________ 

• 200 watt incandescent   __________ 

• 250 watt incandescent  __________ 

 
5. Create a graph of your results and a 2nd graph of the inverse of the ET50 (1/ET50) vs. the bulb 

wattage. 
 
6. Your lab write-up should include a title, brief description of procedure, data table, graphs, 

and conclusions.  (conclusions include answers to questions, graphs, and any concluding 
statements you want to include). 

 
 


