
Cellular Respiration in Peas 
 
 
 

Cell respiration refers to the process of converting the chemical energy of organic molecules into a form immediately usable 
by organisms. Glucose may be oxidized completely if sufficient oxygen is available by the following equation: 
 

C6H12O6  + 6O2  → 6CO2  + 6H2O + energy 
 

Using the CO2, you will monitor the carbon dioxide produced by peas during cell respiration. Both germinating and non-
germinating peas will be tested. Additionally, cell respiration of germinating peas at two different temperatures will be 
tested. 
 
Objectives 
In this experiment, you will 

• Use a CO2Gas Sensor to measure concentration of carbon dioxide. 
• Study the effect of temperature on cell respiration. 
• Determine whether germinated and non-germinated peas respire. 
• Compare the rates of cell respiration in germinated and non-germinated peas. 

 
Materials 
LabQuest   Carbon Dioxide sensor   15 germinating peas (Alaska Pea) 
15 nongerminating peas  250 mL respiration chamber  2 paper cups – transport peas 
100 – 150 mL beaker   
 
Procedure 
Part I: Germinating peas 
1. Set the CO2sensor to Low (0-10 000 ppm). Connect the sensor to the LabQuest. 
 
2. Start data-collection. Allow 90 seconds for the sensor to warm up. 
 
3. Prepare the peas for data collection. 
 a. obtain 15 germinating peas and blot them dry. 
 b. Determine and record the mass of the peas. 
 c. Place the peas in the respiration chamber. 
 d. Place the shaft of the CO2 sensor in the opening of the chamber. 
 e. The sensor and chamber are more stable if you lay the chamber on flat on  
     its side. 
 
4. Pause 60 seconds, and then start data collection. Data will be collected for 10 minutes. 
    Record a data point once every minute.  Data collection can be set using the DATA 
   pull down menu. 
 
5.After 10 minutes, remove the sensor from the chamber. Place the peas in a 100 mL beaker filled with cold water and ice 
cubes. The cold water will prepare the peas for part II of the experiment. 
 
6. Use a notebook or notepad to fan air across the openings in the probe shaft of the CO2 sensor for 1 minute. 
 
7. Fill the respiration chamber with water and then empty it. Thoroughly dry the inside of the respiration chamber with a 
paper towel. 

 

 



 
Part II: Cold germinating peas 
1. After the germinating peas have been submerged ion ice water for 5 minutes, remove the peas and blot them dry. 
 
2. Place the peas in the respiration chamber and place the CO2 sensor in the opening of the chamber. 
 
3. Pause 60 seconds, and then start data collection. Data will be collected for 10 minutes – record a data point once every 
minute. 
 
4. After 10 minutes, remove the germinating peas from the chamber and return them to the stock container. 
 
5. Use a notebook or notepad to fan air across the openings in the probe shaft of the CO2 sensor for 1 minute. 
 
6. Fill the respiration chamber with water and then empty it. Thoroughly dry the inside of the respiration chamber with a 
paper towel. 
 
Part III: Nongerminating peas 
1. Obtain 15 nongerminating peas. Determine and record the mass of the peas. 
 
2. Place the peas in the respiration chamber and place the CO2 sensor in the opening of the chamber. 
 
3. Pause 60 seconds, and then start data collection. Data will be collected for 10 minutes – record a data point once every 
minute. 
 
4. After 10 minutes, remove the germinating peas from the chamber and return them to the stock container. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Cellular Respiration in Peas 
 

Questions 
1. Graph the results of your experiment. 
2. Write a 3-4 sentence interpretation of your data. 
3. Determine the respiration rate of each variable group, in CO2 ppm/min. Use the mass of your peas determined 

in Step 3, in grams, to determine the normalized respiration rate per gram of peas (CO2 ppm/min/g). 
4. Do the results of this investigation verify that germinating peas respire?  How do you know? 
5. Do non-germinating peas respire?  How do you know? 
6. Why do germinating peas go through cellular respiration? 
7. List three factors that could possibly affect cell respiration rate. 
8. If you used a similar experiment to compare the rates of respiration of a 2.5g reptile and a 25 g mammal at 10oC, 

what results would you expect? Explain your reasoning. 
9. If respiration in a small mammal were studied at both room temperature (21oC) and 10oC, what results would 

you predict? Explain your reasoning. 
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