TEACHERS’ NOTES                                                                                 Transport in plants 5.03


Experiment 5. Discussion - answers 
1 The water entering the plant could be used in photosynthesis and other chemical reactions, e.g. hydrolysis. It could also be taken in and retained by the cells so increasing the volume of their cell sap and the turgor pressure of the cells. Evaporation from the leaves may be considered as a 'use' in the sense that it has a cooling effect in direct sunlight. 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 an increase in the rate of water uptake. 

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

   will become more rapid. It may also accelerate some of the chemical reactions in the leaves 

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

3 A valid comparison between two types of plant necessitates selecting two plants with 

very similar leaf area and root systems. Alternatively, the results could be expressed as grams of water taken up per unit of leaf area. In either case, a suitably large sample of each type of plant 

should be tested and the conditions of light, temperature, humidity and air movement would 

need to be identical for all the measurements. 

4 There may be more water available in the apparatus than there was in the soil, thus permitting a greater rate of uptake. Removing the plant from the soil may detach or damage some of the roots and so impair the uptake of water. The amount of oxygen available in the soil may be greater than that in the apparatus and this could affect the ability of the roots to take up water.

5 (a) If the apparatus is kept in a situation where the temperature does not fluctuate, there should    

   be little or no change in volume due to expansion or contraction of water in the syringe barrel. 

   (b) A rise or fall in temperature will cause the water in the barrel to expand or contract and so 

   decrease or increase the volume apparently taken up by the plant. 

   For a control, an identical apparatus could be set up without the plant. Any change in volume   

   shown by this apparatus is added to or subtracted from the readings in the experiment.

6 The suggested answers to this question will be found on p. 3.03. 

