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The apparatus is designed for use in both the field and in the laboratory.  

It consists of one glass (Capillary) tube and is mounted on a strong white backing 

plate.  

 

The potometer is used to investigate the uptake of water and transpiration of small 

plant shoots. By submerging the apparatus in a basin of water the freshly cut stem 

can be placed in the tube. When transpiration occurs, the bubble within the capillary 

moves. The syringe is used to set the tube to scale when initialising the experiment.  

 

This apparatus can also be used for investigating humidity. To do this a porous pot 

can be connected to the outlet above the syringe  
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Measuring rate of water uptake by a plant 

shoot using a potometer 
 

Introduction 
In this activity the rate of water uptake, due to transpiration, by a shoot from a woody plant, is 

measured by timing how long a bubble takes to move a set distance, in the capillary tube of an  

h-shaped potometer. 
 

Apparatus And Chemicals 
For each working group – basic equipment: 
Plant material (see note 1) 

Large sink – to assemble apparatus under water (see note 2) 

Potometer – designs vary 

Scalpel or scissors, 1 

Clamp stand with boss and clamp, 1 

Marker pen, 1 

Stop clock, 1 

Beaker 

Water 

Plastic ruler 

Paper towels 

Thermometer (-10 °C to 110 °C), 1 

Food colouring, optional (see note 2) 

For each working group – equipment to investigate factors affecting rate of transpiration: 
Lamp 

Light meter 

Fan 

Anemometer  

Vaseline or nail varnish 

Graph paper 

 

Technical Notes 
1 Use shoots from a shrub or tree with leaves that have thin waxy cuticles eg. beech, lilac, Spirea. 

Leaves with thicker waxy cuticles (very glossy leaves) do not work as well. 

2 You must cut the shoots under water and you must assemble the potometer under water. This re-

quires a large sink. If air gets into the xylem vessels of the plant, it can form air locks that will pre-

vent the plant taking up water and so prevent steady transpiration. 

3 The potometers should be left for the leaves to dry. Alternatively dry the leaves gently with a paper 

towel. The potometer will not work properly until any excess water on the leaves has evaporated or 

been removed. 

4 It is a good idea to assemble the potometers before the lesson as there is a real art in setting them 

up. This will give the leaves time to dry and give technicians a chance to check that they are working 

before the students begin to take measurements. 

5 Adding food colouring to the water makes it easier to see the air bubble in the capillary tube. 
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Preparation 

 
a Set up the apparatus as in the diagram. 

b Leave undisturbed so that the shoot equilibrates to the conditions. 

c Starting about 2 cm from the free end of the capillary tubing, mark the tubing at 1 cm intervals using the                   

ruler and marker pen. Make as many marks as possible (at least 6). 

 

Investigation 
d Introduce a bubble into the capillary tubing by lifting the whole potometer upwards. To do this, loosen the 

screw on the boss and slide the boss up the clamp stand so that the capillary tube comes out of the water in the 

beaker. Retighten the screw on the boss. 

 

e Gently blot the end of the capillary tube with a piece of paper towel and an air bubble should appear in the 

capillary tube. 

f  Loosen the screw on the boss and lower the potometer, so that the capillary tube just goes back into the wa-

ter in the beaker. Retighten the screw on the boss. 

g There are two ways of taking measurements: 

• Start the stop clock when the bubble of air touches the first marked line. Stop the clock when the bubble has 

travelled a fixed distance (2 or 3 cm) and touches the appropriate marked line. 

 

OR: 

• Start the stop clock when the bubble of air touches the first marked line. Allow the bubble to travel upwards 

for a fixed period of time (depending on the rate of movement, this could be 10 or 30 seconds or longer) and 

mark how far the bubble has moved with a different coloured pen. Measure the distance between the first mark 

and this second coloured mark. 

h  Calculate the rate of movement of the air bubble (and hence rate of transpiration) using the formula given 

here. SI units are cm/s. 

Distance moved by the air bubble/Time taken for the air bubble to move that distance. 

i  Change a factor that might affect how quickly the plant loses water by transpiration. (See teaching notes.) 

j  Repeat from d to i. 
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