TEACHERS’ NOTES                                                                                       Respiration 10.03


Experiment 10. Discussion - answers

1 As the water bath cools down, the air in both tubes will contract causing a rise in level of the manometric liquid. In tube B, the rise is due entirely to the cooling effect whereas in tube A the 

rise is a result of the combined cooling effect and the uptake of oxygen by the living organisms. 

Thus the difference in the readings between tubes A and B will be a measure of the oxygen 

consumed. 

2 The differences between the three successive readings will depend on the temperature. At temperatures of 35 °C and above, the readings are likely to fall off (see NOTE (a), p. 10.04) by as much as 1 cm3/h. The most likely cause of this decrease is the diminishing oxygen concentration in the tube. As the oxygen supply falls off, the aerobic respiration rate decreases.

 At 15-25 °C there may be little or no difference between the readings. Small differences might be attributed to experimental error, e.g. reading the syringe to 0.05 cm3 is unreliable and, with 

five-minute readings, the errors are multiplied by 12, to obtain cm3/h.

3 The graph should approximate to a straight line from 15-35 °C and, in some cases, up to 45 °C. This suggests a direct correlation between the rate of respiration and temperature, the respiratory 

rate increasing regularly with each 10° rise in temperature. Respiration involves chemical reactions. Many chemical reactions are affected by temperature, often proceeding faster at higher temperatures. Thus within the limits of tolerance of living organisms it is to be expected that increase in temperature will accelerate respiration rates and, hence, rates of oxygen uptake. 

4 At 45 °C and above the results may be erratic. The first reading may give a high rate of oxygen 

uptake but in subsequent readings, as the seedlings are killed by the high temperature, the rate may fall to zero. 

If some students have no results for higher temperatures, they might speculate that the rate of respiration would continue to increase up to the point where the organisms were killed by rising temperature. If they know that the thermal death point is about 45° they will not expect to get any increase in oxygen consumption above 50° and, indeed, they should expect it to decrease eventually to zero. 

