TEACHERS’ NOTES                                                                                 Transport in plants 6.03


Experiment 6. Discussion - answers

1 A rise in temperature and an increase in air movement will each have a dramatic effect on the rate of evaporation, increasing it by a factor of 5 or more. It is not possible to decide which of these two changes is more important as there is no simple method of quantifying the conditions in a comparable way. 

An increase in light intensity should have little or no effect on the rate of evaporation though there may be a small increase resulting from a temperature rise. 

The rise in humidity brought about by covering the blotting paper with an inverted perforated 

Petri dish base will decrease the rate of evaporation by 50-60%. 

2 In Experiments 3 and 5, the rate of transpiration (as measured by the uptake of water) from a shoot was shown to increase as a result of greater air movement and to decrease when humidity round the shoot was raised by enclosing it in a plastic bag. These results are similar to those discussed in Question l. In Experiments 3 and 5, no direct attempt was made to change the 

temperature so it is not possible to make a valid comparison. 

The greatest contrast is the effect of light intensity which produces a very marked increase in the 

rate of transpiration but causes little change in evaporation from the atmometer. This difference 

can be attributed to the increased opening of the stomata of the leaf when the light intensity is raised. 

3 (i) The atmometer exposes a moist surface directly to the atmosphere. In a leaf, the moist 

   cell walls are enclosed within the epidermis and communicate with the atmosphere only .   

   through the stomata. 

   (ii) The size of the 'pores' in the cellulose walls are very much smaller than those in the  

   blotting paper. 

   (iii) The osmotic potential of the cell sap will affect the movement of water from the cells. 

   There are no comparable forces restraining or enhancing evaporation from the blotting paper. 

   (iv) The frictional forces impeding the flow of water in the xylem are likely to be far greater 

   than those in the atmometer. 
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