TEACHERS’ NOTES                                                                                             Respiration 7.04


Experiment 7  Energy release during respiration - preparation 

Outline Soaked wheat seeds are packed into a thermos flask and allowed to germinate. After two to three days a rise in temperature of 10o C or more is observed. A control with dead seeds is set up. 

Prior knowledge  None. 

Advance preparation and materials 

Flasks. The best results will be obtained with small vacuum flasks. Insulation of ordinary jars, flasks or beakers will produce temperature differences of only a few degrees. 

Refills for small vacuum flasks can be bought fairly cheaply and supported by corrugated paper or bubble-wrap in a tin can ( See Fig. p. 7.02). Allow two flasks per group. 
Cotton wool plugs. Cut strips of cotton wool about 30 cm x 5 cm. Allow two strips per group.
 Glass rods. Cut 15 cm lengths of 5-6 mm glass rod (or delivery tubing), and flame polish the 

ends. Allow two per group. If the number of experiments is small it may be preferable to leave thermometers in the flasks in which case the glass rods are not needed. 
Thermometers. Preferably 0-50 °C; one per group if possible. 

Seeds. 24 hours before the experiment soak enough wheat to fill all the flasks to be used. Sufficient dry grain to fill the flask two thirds full will completely fill it when soaked. 

For 230 cm3 flasks, allow 100 g (dry weight) or 130 g (soaked weight) wheat for each flask. 

Sodium hypochlorite Dilute  commercial bleaching solution with four times its volume of water. Allow 300 cm3 for each group

Apparatus - per group 

2 vacuum flasks and other equipment  

   described above 

tripod and Bunsen burner for boiling seeds can or large beaker for boiling seeds 

container for soaking the seeds in     

    hypochlorite (tin can or margarine tub)

spirit marker to label containers and flasks 

spatula for dislodging seeds at end of experiment 

1 container for cold water 

1 tray, dissecting board or newspaper for   

    manipulating seeds 

NOTE. 

(a) The wheat grains are called 'seeds' throughout the instructions to avoid misunderstanding for the students who might be unaware of the botanical distinction between fruits and seeds. 

(b) Flask A should show a rise of about 6 °C after two days and 10° or more after three to 

four days. It is best to end the experiment after four days so that (i) the germinating seeds are not too difficult to remove, (ii) fungi do not have a chance to grow and (iii) the germinating seeds do not dry out. However, there is still a good chance of success even if the experiment has to be left for a week. 

(c) If practical time is short, the seeds can be boiled and treated with hypochlorite before the 

practical. The students simply fill the two flasks and start from instruction (g). 

