
   LABORATORY
INVESTIGATION

Seed Respiration - Teacher Instructions
In this experiment, students measure the respiration rates of dormant and germinating pea seeds.  

Respiration rates are found for seeds that have been germinating for 48 hours, 24 hours and 0 hours using 
glass beads as a negative control.  Data resulting from the experimental runs suggest that seeds release 
increasing amounts of  carbon dioxide as their germination age increases.

Time  One double lab period - one period to run the investigation, one period to complete the data 
analysis and to discuss the results of the experiment.

Vernier Equipment
LabPro interface, carbon dioxide sensor, and respiration chamber

Materials  per lab group 
safety goggles, lab aprons, 40 small glass beads, 40 dormant (dry) pea seeds, 40 pea seeds 24 hour 
germination, 40 pea seeds 72 hour germination, paper towels, ruler, calculator
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Safety
It is necessary for students to wear safety goggles and the wearing of laboratory aprons is suggested.

Page 2



Preparations
1. Start the seed germination 24 and 48 hours before the day of the lab.  Remind the students to 

keep the germinating seeds on moist paper until they are returned to the supply table.

2. It may be necessary for the teacher to review the procedure for calculating the slope of the “best 
fit line”.  Some students might also need help deciding what is a best fit line. 

3. If each student needs a graph of the data for their report it will be necessary to tell them to 
print one graph for each team member rather than just printing one graph. 

4. Students should be shown how to insert the test probe into the respiration chamber by using only 
the rubber stopper as the grip.  Twisting the CO2 probe into the chamber using the body of the 
sensor is likely to break it.  Replacements cost $250 so this is a very worth while demonstration 
to  make. 

5. The carbon dioxide sensor requires a one to two minute warm up period. Following warm up, the 
power to the LabPro and sensor must remain on.  When the sensor is first turned on the readings 
will be high and over scale.  As the sensor warms the readings decline in value eventually 
becoming level at what ever carbon dioxide concentration is present around the sensor.

6. The sensor determines the amount of carbon dioxide in the air by measuring the absorption of 
infrared radiation by carbon dioxide molecules inside the shaft of the sensor  Air containing 
carbon dioxide diffuses in and out though the openings in the shaft.  As the rate of air exchange 
between the interior of the shaft and the outside air is slow some residual carbon dioxide from a 
completed test could remain inside the shaft.  Exchange of fresh air from the outside to the 
inside the sensor can be increased by fanning air around the shaft.  Do not  blow air around the 
shaft as this will only increase the amount of carbon dioxide present.

7. New Vernier sensors have auto-ID capability and automatically set up an experiment.  Older 
sensors lack this feature and must be manually set up using the Logger Pro software.  One or more 
of your lab groups might  need additional help with the manual task.  See the student lab 
experiment  steps,  2, 3, and 4 for manual instructions.

8. The seeds should be germinated and held in a warm environment (25 degrees C.).  It is important 
that the seeds in each test group are near the same temperature as this variable changes the 
metabolic rate. 

0.00Dry Glass Beads
1.92572 hours germination
1.233
0.020

24 hours germination
Dry -  0 hours germination

Respiration Rate  (ppm/sec)Condition

Table 1.  The Respiration Rate of Seeds Germinating for Various Lengths of Time
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Respiration Rate of Germinating Pea Seeds
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