TEACHERS’’ NOTES                                                                                           Respration 10.04


Experiment 10. The effect of temperature on respiration - preparation

Outline The apparatus described in Experiment 5, p. 5.02, is used to measure the oxygen uptake at different temperatures. 

NOTE. 

(a) In this apparatus, the rate of oxygen uptake decreases steadily with time, probably 

because of the falling concentration of oxygen as the organisms respire. Once 4-6 cm3 

oxygen have been consumed the rate of uptake falls very rapidly. Thus it is not possible 

to use the same tube for several temperatures, particularly above 20 °C, because after 

adequate time has been allowed for temperature equilibration and for a response in the respiratory rate, followed by two or three readings of five minutes, the oxygen concentration has fallen to a critical level and the respiration rate will go down irrespective of the next change in temperature. 

It is suggested, therefore, that the respiratory rates are measured simultaneously at different temperatures, each group of students being allocated a temperature at which to work. 

(b) If, in the control experiment, the level of liquid falls, the student should be instructed 

as follows: (i) turn the tap downwards and move the syringe plunger to the middle of 

the scale (i.e. 1 cm3) (ii) turn the tap horizontally and withdraw the plunger to restore 

the liquid level (iii) note how many divisions the plunger has moved up and add this volume to the reading in A.  

Prior knowledge  As for experiment 5. 

Advance preparation and materials 

As for Experiment 9. Germinating wheat is suitable for the experiment, blowfly larvae are not suitable. Allow 10 g living and 10 g freshly boiled and cooled seedlings per group. (This is 

equivalent to a total of about 15 g dry wheat grains.) 

Results These will vary with the quantity, age and species of organism but to give an idea of the 

order of magnitude the following are fairly common results for five-day-old wheat seedlings 

(10 g).

18°C 2-3 cm3/h 

35 °C 6-7 cm3/h 

45 °C about 8 cm3/h for the first readings, then falling off. 

Apparatus  

As for Experiment 5 (p. 5.02) with 3-way taps replacing the screw clips. Heat-resisting beakers or tin cans must be used if Bunsen burners are employed. If reliable, thermostatically controlled water baths are available, the control may be omitted. In this case ignore questions 1 and 2. and modify the instructions accordingly. 

