TEACHERS’ NOTES                                                                                 Transport in plants 2.03


Experiment 2. Discussion - answers

1 The water entering the shoot could be used in photosynthesis and other chemical reactions, 

e.g. hydrolysis. It could be taken in and retained by the cells so increasing the volume of their cell sap and the turgor pressure of the cells. The student may also list evaporation as a 'use', for example in the sense that it has a cooling effect on the plant. Transport of salts is a 'use' of the transpiration stream but the water involved is not 'used up'. 

2 (a) An increase in light intensity will increase the rate of photosynthesis if other factors are not 

   limiting. It may also increase the stomatal apertures and, consequently, the rate of evaporation.  

   Both these changes will produce a rise in the rate of water uptake. 

   (b) A rise in temperature will increase evaporation from the leaves and the rate of water uptake 

   will be more rapid. It may also accelerate most chemical reactions, including respiration, but   

   these effects are likely to be small compared with the increased evaporation. 

3 To make a valid comparison between two shoots, either the shoots would need to have the same leaf area or the results would have to be expressed as water taken up per unit area of leaf. The conditions of light, temperature, humidity and air movement would need to be identical for the two measurements. The experiments would have to be repeated with several different samples of the two types of shoot, to be confident about any observed differences. 

4 At times of rapid transpiration, the water in the xylem is under tension and the root system is 

presumably offering resistance to the passage of water up the stem. Cutting the stem removes this constraint so that the rate of water movement may be greater than in the intact plant. However, cutting the shoot may also allow the entry of air bubbles which will interfere with effective movement of water in the vessels. 

If transpiration was slow, root pressure might have been contributing to water movement before 

the shoot was cut.

 5 The answer is 1500/12 x 30 = 3750 mm3 per minute. 

                        or 3.75 cm3 per min or 225 cm3 per hour 

The point of this calculation is to give the student some concrete impression of the quantities of water involved in transpiration. The figures are simplified from an actual experiment with a 

Cornus shrub in moderate sunlight. 

