
   LABORATORY
INVESTIGATION

Plant Transpiration
Plants are known to loose enormous quantities of water vapor to the air through many tiny 

openings in the surfaces of their leaves.  These openings, called stomata, occur most often on the lower 
surface of the leaf but some species have openings on the top surface as well.  Movement of water vapor 
out of the leaf through the stomata is called transpiration.

Transpiration plays an important roll in the transport of water up the stems and out into the 
leaves where photosynthesis takes place.  The upward movement of water through the veins of a plant 
requires a strong and constant pulling force that is produced by the evaporation of water inside the leaf.   
Evaporation takes place at the top end of thin water columns.  These columns occur in the xylem tissue.   
Following evaporation, water, now a gas instead of a liquid, enters the air spaces and diffuses out into 
the surrounding air through stomata. Simultaneously with this exchange, air containing carbon dioxide 
diffuses into the leaf through the stomata.

Transpiration and diffusion of carbon dioxide are regulated by two guard cells that surround each 
stomata. These cells alter the size of the stomata by changing the shape of their inner surface. When 
their inner surface is flat the stomata are closed, when their inner surface is curved the stomata are 
open. In water terms, the price of plant transpiration is costly and some control over water loss is 
obviously necessary.

During this investigation your team will be asked to find an answer to the following question.  
How does the rate of transpiration change when the stomata of the leaves are sealed with petroleum 
jelly?  Develop a hypothesis around this question and write it after item 1 in the analysis section of 
this report.

Vernier Equipment
Humidity sensor, LabPro interface

Materials
Bean plant, wide mouthed gallon jar, Lucite support platform, ring tripod, support blocks, modeling 
clay, petroleum jelly.

Safety
Wear your safety goggles and laboratory apron.  Use care when placing the jar over the plant so as not 
to break the plant or the jar!

LabPro Set-up
Humidity is a measure of the amount of water vapor in the air. A plant,  if it is carrying on 

transpiration, should increase the humidity level of the air around it. You will use the humidity sensor 
to measure the moisture content of the air around your plant as the experimental condition is changed.

1. Check your computer lab station equipment for the following connections. The cable of 
the humidity sensor is plugged into LabPro channel 1 (ch1). The LabPro power supply is 
plugged into the LabPro AC adaptor port and a 110 volt outlet. The USB cable is 
plugged into the LabPro and the computer USB port.

2. Start the data collection software by double clicking on the LabPro icon found on the desk top.   
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(John burroughs Students click on the Transpiration file in the Biology folder.)  A data table 
and graph appear on the screen.  The Y axis of the graph is labeled Relative Humidity (%) and 
the X axis is labeled Time (S).  The Collect button at the top of the screen is also highlighted.  
If this is the case proceed to the next step. If the computer did not detect the humidity sensor 
the graph is not labeled and the Collect button is faded.  In this case ask your teacher to 
manually set the sensor ID for you.

3. Change the sample rate and sample duration to 2 seconds per sample and the duration to 600. To 
do this click on experiment, drag to data and release. Make changes and click Done.

4. You are now ready to start data collection. 

Procedure

1. Begin by single clicking the Collect button.  A plot of the humidity of the air appears.  Let the 
computer continue to collect data while you set up the experiment.

2. Select a healthy and well watered plant from the laboratory supply area.

3. Place the tripod over the plant and pot.  Place blocks under the pot to raise the leaves of the 
plant to a level above the tripod ring.   (See Figure 1.)

4. Pull the humidity probe and its lead through the ring of the tripod from below.  

5. Slide the Lucite support platform onto the support stand while guiding the stem of the plant 
and the probe lead into the slot of the platform. See Figure 1.  The probe should not be in direct 
contact with the plant. 

6. Seal the open slot of the support platform with modeling clay.  This seal should be as air tight 
as possible in order to prevent the movement of water vapor through the slot. 

7. Place a bead of petroleum jelly around the mouth of the gallon jar.

8. Place the gallon jar over the plant.  Position the jar carefully on the Lucite support platform .

9. Stop data collection at this point and begin a new collection cycle. Press the Stop button and 
then press the Collect button. Collect 400 samples or stop if the plot of data flattens and does 
not increase in amount. Print the graph.  Identify the graph with a title.

10. Remove the gallon jar covering the plant.  Fan fresh air from the room into the jar.

11. Cover the top surface of the leaves with a thin layer of petroleum jelly.  Be very careful when 
doing this.

12. Place the gallon jar over the plant.

13. Restart the data collection process.  Collect 400 samples. 

14. Print the new graph. Identify the graph with a title.

15. Remove the gallon jar covering the plant.  Fan fresh air from the room into the jar.
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16. Cover the bottom surface of the leaves with a thin layer of petroleum jelly.  Again care is 
needed to prevent damaging the leaves.

17. Place the gallon jar over the plant.

18. Restart the data collection process. Collect 300 samples or stop if the plot of data reaches the 
top of the graph. 

19. Print the graph.  Identify the graph with a title.

20. Remove the gallon jar covering the plant.

21. Remove the plant but not the humidity sensor. Repeat the data collection process without the 
plant in the jar. Print the new graph and label. 

22. Disassemble the equipment.  Remove the modeling clay and discard the plant as directed by 
your teacher.  Close  Logger Pro.

         
No plant in Jar

Top and Bottom Surfaces Covered
Top Covered with Vaseline

No cover Stomata Open
Rate of ChangeLeaf Condition

Table 1. Jar Humidity Change with Time
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Analysis
1. You should have three graphs of data each with a title.  Find the slope of the linear portion of 

each graph.  Ask you teacher for assistance if you need help with this task.  Remember,  the 
slope is a numerical estimate of the rate of change of the humidity in the chamber.  We are 
assuming the change in humidity is caused by plant transpiration and we are assuming that 
where the slope is most steep and most linear that these are the “ideal” conditions.  Record the 
three slope values in Table 1.

2. Collect the results of this investigation from the other class teams.  Enter all readings in a 
spreadsheet of your design and average them.  Make a bar graph showing the average values 
and the values obtained by your team.

3. Evaluate your hypothesis.  Using the evidence collected write a paragraph telling what you 
have learned about the location of leaf stomata and what happens to the rate of transpiration 
when they are closed.

4. When do you think the stomata of a plant should be open?  Closed?

Going Further
1. Using the same experimental model, find out if light changes the rate of

transpiration.

2. Using the same experimental model, find out if soil moisture changes the rate of 
transpiration.

3. Using the same experimental model but with a larger air chamber, find out if air 
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movement changes the rate of transpiration.

4. Using the same experimental model find out if light of lack of light changes the rate of 
transpiration.

Page 5


