
Plant Tolerance  

•  A 2-litre empty clear  

plastic drinks bottle  

•  Measuring cylinders

•  Filter paper

•  Autoclaved soil

•  Seed A (e.g. radish seeds) 

•  Seed B (e.g. lettuce seeds)

•  0.1 M copper sulphate solution 

•  0.5 M copper sulphate  

solution 

•  Distilled water 

•  Drop pipettes 

• 1 M hydrochloric acid

• Copper test kit

• Pestles and mortars

  

Materials

For extension

5

6

Procedure
  As a class, spread enough of seed A and seed B on damp paper 

towels for the whole class to do the experiment at the same time. 
Cover them with more paper towels. Store them in a warm dark place 
for three days so that they can germinate. 

  Make a growth chamber: Remove the cap and cut the top third off  
a 2 litre clear plastic bottle. Then turn the top section upside down 
and place it in the bottom part of the bottle. Put some filter paper in 
the bottom of the upside down section and fill it with soil to a depth  
of 5 cm. 

  Collect your solution of dilute copper sulphate (0.1 M) or more 
concentrated copper sulphate (0.5 M) or distilled water.

  Collect 25 seedlings of the plant you will test. (Cut out small 
sections of the paper towel, so that each section has 25 
seedlings.) Plant the seedlings and paper towel into a growth 
chamber (you do not need to remove the paper towel.)

  Water the growth chambers every day with 50 cm3 of either 
water or 0.1 M copper sulphate solution or 0.5 M copper  
sulphate solution. Do this for between four and seven days. 

  Observe the appearance of the plants throughout your 
experiment and record your findings. Pool your findings  
with those from the rest of the class.

Phytoremediation is when plants remove toxic materials from the soil.  
Some plants take up and accumulate copper from copper sulphate. In this 
experiment you will compare the ability of two different plants, (e.g. lettuce 
and radish), to grow on and accumulate copper from copper sulphate 
solutions of different concentrations. 

This investigation should be carried out as a whole-class practical so your 
teacher will decide what seed / solution you will use - listen carefully!

The options are:   
•  Seed A with 0.1 M copper sulphate 

solution  

•  Seed A with 0.5 M copper sulphate solution 

• Seed A with distilled water

•  Seed B with 0.1 M copper sulphate 
solution 

•  Seed B with 0.1 M copper sulphate 
solution 
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Plant Tolerance
Discussion
•  Did both plant species grow equally well at each concentration of  

copper sulphate?

•  Did copper sulphate concentration impact on plant growth?

•  Could these species of plant be used for phytoremediation?

5cm of soil

Filter Paper

Extension
  Using commercially available copper testing kits, the following 

investigation could be performed.

  Some of the copper sulphate solution or water will go through the soil 
and filter paper into the bottom of the bottle. 

  After the fourth day take a 1 cm3 sample from the bottom of the 0.1M 
copper sulphate growth chamber. Add 99 cm3 of distilled water. 

  Find the concentration of copper in the solution by following the 
instructions on the copper test kit.

 Multiply your answer by 100. 
  Repeat this process for all of the growth chambers. 

  Finding out the concentration of copper in plants. To find out the 
amount of copper in the plants, remove the plants from the soil and 
heat them in a microwave for 5 minutes. This dehydrates the plants. 
(Caution: watch them as they dehydrate because the plants can catch 
fire in the microwave.)  This will leave you with dried plants.

  Take a sample of each plant. Make sure that each of the samples 
is the same mass, for example 0.1g. 

  Place each dried sample into a solution of 5 cm3  M 
hydrochloric acid. 

 Grind it in a mortar and pestle and leave it overnight to set. 

  Next day add 1 cm3 the solution to 99 cm3 of distilled water and 
use the copper test kit.

 Record the results for each growth chamber. 

  Multiply the number of mg/l by 100 and plot the results on  
a graph of mg/l (biomass) against plant type.
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