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Lab:  Zip Up the Xylem 
Measuring Transpiration Rates 
Problem:

What is the rate of transpiration in leaves?

Hypothesis:

Write a detailed hypothesis and explanation to answer the problem question.  

You will have time to write the hypothesis during step seven of the procedure. 
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Procedure: 
1. Carefully place the tip of a pipette into a piece of plastic tubing.
2. Submerge the tubing and pipette in a tray of water.  Draw water through the tubing until all bubbles are eliminated.
3. Carefully cut your plant stem underwater.  This step is very important, because no air bubbles must be introduced into the xylem.
4. While your plant and tubing are submerged, insert the freshly cut stem into the open end of the tubing. 
5. Bend the tubing upward into a “U” and use the clamp on a ring stand to hold both the pipette and the tubing. 
6. If necessary, use petroleum jelly to make an airtight seal surrounding the stem after it has been inserted into the tube.  Make sure that the end of the stem is immersed in the water.  Do not put petroleum jelly on the cut end of the stem!
7. Let the potometer equilibrate for 5 minutes before recording the time zero reading.  Write your hypothesis while you are waiting.
8. Read the level of water in the pipette at the beginning of your experiment (time zero) and record into a data table (Table 1).  Please measure with precision and record the uncertainty of your measurement tool.
9. Continue to record the water level in the pipette every three minutes for 30 minutes and record the data in a table (Table 1).

Table 1:  Water Level Change in Pipette Tube over Time

	Time (min)
	Water Level (mL)

	0
	

	3
	


10. Calculate the water loss at each time interval and the total water loss and record in a data table (Table 2).  

Table 2:   Water Loss After Each 5-Minute Time Interval
	Time Interval (min)
	Interval Water Loss (mL)
	Total Water Loss (mL)

	0
	0
	0

	5
	
	


11. Determine the surface area of your leaf.  To do this:

a. Determine the mass of the leaf using a balance.

b. Cutting out a section of leaf 1 cm ( 1 cm.

c. Divide the total mass of the leaf by the mass of l cm2 to find the total leaf surface area.

d. Record the calculated surface area.

12. Calculate the water lost per square centimeter of leaf surface for each time interval by dividing the water lost between each reading by the leaf surface area you calculated.  Record your results in Table 4.  
Table 4: Water Lost per Leaf Surface Area for Each Time Interval
	Time Interval (min)
	Water Lost per Leaf Surface Area (mL/ cm2)

	0
	

	5
	


13. Graph the amount of water loss per cm2 surface area over time.  
14. Calculate the overall RATE of water loss per cm2 per minute (example 0.2 mL/cm2/min).  Show your working.  Hint:  slope of your line 









