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Lab:  Zip Up the Xylem DBQ
Measuring Transpiration Rates 
Problem:

What is the rate of transpiration in leaves?

Background Information:
A student built five photometers (diagram to the right) to measure the amount of water loss from five leafs of the same species.  At various times over the course of an hour, the student measured the volume in the calibrated pipette for each of the five leafs.  After data collection was complete, the student measured the total mass of each leaf on a gram scale.  Then, the student cut a 1 cm2 section from each leaf and recorded its mass.  

Data:

The student’s data is presented below:
	TRIAL 1:
	 
	
	TRIAL 2:
	 
	
	TRIAL 3:
	 

	Time (min)
	Volume (mL)
	
	Time (min)
	Volume (mL)
	
	Time (min)
	Volume (mL)

	0
	0.016
	
	0
	0.024
	
	0
	0.054

	16
	0.012
	
	10
	0.021
	
	4
	0.053

	26
	0.010
	
	20
	0.018
	
	13
	0.050

	29
	0.009
	
	30
	0.015
	
	24
	0.047

	34
	0.007
	
	40
	0.012
	
	39
	0.042

	47
	0.002
	
	50
	0.009
	
	53
	0.038

	58
	0.000
	
	60
	0.006
	
	59
	0.036

	 
	 
	
	 
	 
	
	 
	 

	Mass of Leaf:
	1.46g
	
	Mass of Leaf:
	2.09g
	
	Mass of Leaf:
	1.39g

	Mass of 1cm2:
	0.03g
	
	Mass of 1cm2:
	0.04g
	
	Mass of 1cm2:
	0.03g

	
	
	
	
	
	
	
	

	TRIAL 4:
	 
	
	TRIAL 5:
	 
	
	Uncertainties
	

	Time (min)
	Volume (mL)
	
	Time (min)
	Volume (mL)
	
	+/- 0.01 g
	

	0
	0.092
	
	0
	0.067
	
	+/-0.5 min
	

	11
	0.089
	
	9
	0.064
	
	+/- 0.005 mL
	

	28
	0.084
	
	18
	0.062
	
	
	

	34
	0.082
	
	37
	0.056
	
	
	

	47
	0.078
	
	49
	0.052
	
	
	

	51
	0.077
	
	54
	0.051
	
	
	

	57
	0.075
	
	56
	0.050
	
	
	

	 
	 
	
	 
	 
	
	
	

	Mass of Leaf:
	1.72g
	
	Mass of Leaf:
	1.03g
	
	
	

	Mass of 1cm2:
	0.03g
	
	Mass of 1cm2:
	0.02g
	
	
	


Analysis:
1. For each plant, calculate the total amount of water loss between the start of the data collection and the time of each measurement.  Record your results in a data table(s).  

2. Determine the surface area of each leaf.  To do this:

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

b. Record the calculated surface area for each leaf in a data table.

3. For each leaf, calculate the water lost per square centimeter of leaf surface by dividing the total water lost at each measurement by the leaf surface area you calculated.  Record your results in a table(s).    
4. Graph the amount of water loss per cm2 surface area over time.  Graph all data points on a single graph, using a different color point to represent each trial.  Include a key.
5. Add a best fit line to your graph.  

6. 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.









