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Investigating transpiration in plants using a potometer

Student Sheet
Introduction
The aim is to use a potometer to quantitatively measure the transpiration rate (rate of water loss) of a living plant specimen. 
This practical provides the opportunity for skills development in the use of a potometer along with the taking, recording and analysing of the quantitative measurements of transpiration rate that this equipment allows.


Safety notes

Your teacher will provide you with a potometer, although you may need to complete the assembly of it under instruction from your teacher. Care must be taken not to drop the potometer or knock it against anything. The long graduated pipette could break forming a potentially dangerous sharp projection. 
Instructions 

1. Obtain, or complete the assembly of, a potometer.
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Figure 1: a diagram (a) and a photograph (b) of a potometer with Photinia sprig.
2. Use the syringe to set the water level in the graduated pipette to zero (this doesn’t have to be accurate so long as you have taken a reading of the starting position of the water level).
3. Record the water level in the graduated pipette every 10mins for as long as the investigation can continue (at least 40mins). It is more important that you have an accurate ‘time since start of investigation’ for each reading than it is to record exactly every 10mins.
4. Record your results in a suitable table – include columns for ‘time since start of investigation’ and ‘water level in the graduated pipette’. You could also include a column for some or all of: ‘volume of water lost since start of the experiment’, ‘average rate of water loss since start of the experiment’, ‘time since last reading’, ‘volume of water lost since last reading’, and ‘rate of water loss since last reading’.
5. Plot a graph to show how the water level changed over time in your investigation.

6. Calculate the rate of water loss over your whole investigation.

Questions

1. Answer the following questions about the method you used

a) What species did you investigate?

b) What is the name of the piece of equipment you used and explain how it works?
c) Why might this equipment fail to work? How would you know? What would you do about it?

d) How do you measure the position of water in the graduated pipette accurately? Draw an annotated diagram to answer this question.
e) How accurate is your reading of water level (to the nearest 1cm3, 0.1cm3, 0.01cm3 or something different)?

f) What is the percentage error in the values you get for water lost in a particular time period?

g) How could you modify the experiment to reduce this percentage error?
h) What could you do, to continue the experiment, if the water level was dropping close to the level of the bung and therefore in danger of going out of sight?

i) Would you expect to see a difference in the rate of water loss between students who had plant specimens of different sizes? What could you measure and what could you calculate to take this into account?

j) What factors do you need to keep constant in order to obtain reliable measurements from your plant specimen?

2. The data from your investigation
a) How do you convert readings of where the water level is to volume of water lost in a particular time period?

b) How do you work out the rate of water loss of your plant specimen over a particular time period?

c) Plot a graph of time since the start of the experiment on the x-axis and water level on the y-axis. Draw a line of best fit (this is best done using a graph drawing package like Excel). Describe and explain the shape of the graph.
d) Use your data to calculate the average rate of water loss over your time period. How does this value relate to the graph that you have drawn. 

e) Why might some data points on your graph deviate from the line of best fit?

3. The biology of what you see

a) What is water for in plants?

b) Where (exactly) is water gained and lost in plants (and how is this different in your investigation)?

c) What route does water take through a plant?

d) State and explain the theory of how water moves through plants.

e) What is transpiration?

f) Why is water transported by mass flow?

g) How is the plant adapted to take in and transport water?

h) Apart from transpiration what else reduces the number of water molecules in a plant?

i) Apart from transpiration what else makes a plant gain or lose mass?

j) What factors affect the rate of water loss in plants?

k) How do different factors affect water loss in plants?

l) What might happen to rate of water loss if we measured it in a whole plant rather than a cutting? Why?

m) What might happen to the rate of water loss if the leaves are covered in petroleum jelly? Would it matter if only one side was covered and would it matter which side? Why?

n) What adaptations do plants have to reduce water loss? Why do these plants have these adaptations whereas other plants don’t?

o) What is Fick’s law?

p) Use Fick’s law to explain how different adaptations reduce water loss in plants.
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