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Investigating the effects of temperature on the rate of respiration
We will investigate the rate of respiration using a very simple respirometer which can easily be made in school.
Work in groups of four, set up a respirometer at each of the temperatures- on ice, room temperature, and 35oC.  We will set up one control for the group and run it at room temperature.
Materials

Maggots, woodlice or mealworms



Glass beads
Spoon







Plastic forceps

Four respirometers





Thermometer

Plastic cups and crushed ice




Stopwatch

Water bath set at 30 oC




Food colouring

Water bath set at 35 oC




Marker pen

Four small bottles set into polystyrene holder

Paper towels

Soda lime pellets





Spatula
Clamp stands
Method

1. To set up each respirometer, place three spatulas of soda lime pellets into each boiling tube.  This will absorb the carbon dioxide produced by the animals.
2. Check that the respirometer tube has no liquid in it as this would interfere with the experiment by creating air bubbles.  Blot the end of it onto a paper towel to remove any liquid.

3. Using a spoon or the plastic forceps (or fingers!) put twenty maggots into the plastic test tube and cover the top with the muslin, securing it in place with an elastic band.

4. For the control tube, place glass beads which fill the same volume of space as twenty maggots into a plastic test tube.
5. Place each plastic tube into the required temperatures- one on ice, one at room temperature, and one at 35oC, and the control at room temperature.  Leave them for at least ten minutes to acclimatise to the conditions.  

6. Pour about 1cm of food colouring into each of the small bottles, and sit them into their polystyrene holders.  We use food colouring as it is non-toxic and will not harm the maggots even if it comes into contact with them.

7. To run the experiment, place the plastic boiling tube with the maggots inside the boiling tube and seal the respirometer in place.  Place the end of the respirometer into the small bottle of food colouring, squeezing the rubber stopper down to see a few bubbles come from the bottom - the liquid will most likely rise up into the tube immediately.  Mark the level with the pen, and start the stopwatch.  Run the experiment for twenty minutes, then mark the final level of the liquid.  Measure the distance the liquid has risen in mm to get your results.
8. Observe the behaviour and activity of the maggots during the experiment and record your observations.
9. Record your results in a table and put them on the board at the front so we can collate the class results.
10. Remember to wash your hands thoroughly with hot water and soap at the end.
Results table
	Temperature


	Activity of maggots
	Rise of liquid (mm)
	Average rise (mm)



	On ice, 4oC


	
	
	

	Room temperature, 22oC


	
	
	

	35oC


	
	
	

	Control


	
	
	


