TEACHERS’ NOTES                                                                                 Transport in plants 3.03


Experiment 3. Discussion - answers

1 (a) An increase in rate will result from transferring the shoot from darkness to light, moving 

from shade to sunlight, from still to moving air and removing the plastic bag.

   (b) A decrease will occur when the shoot is enclosed in a plastic bag and on any reduction of   

   light intensity. 

2 The stomata probably respond to increased light intensity by opening more widely* so allowing more rapid diffusion. Direct sunlight will also warm up the leaves and increase the rate of evaporation. Inside the plastic bag, the humidity will rise to 100% saturation and so prevent the establishment of a diffusion gradient for water vapour from the leaf to the atmosphere. In moving air, the water vapour is carried away from the leaf so maintaining a steep diffusion gradient. 

Students may mention the effect of changes in light intensity and diffusion gradients on the rate of photosynthesis. Changes in photosynthetic rate are, however, unlikely to produce such large changes in water uptake. 

3 The most dramatic increase in transpiration will be seen when the shoot is moved from shade to sunlight. The rate may increase to 10 times that in the shade of the laboratory. It is difficult to 

separate the effects of temperature and light in these circumstances. 

4 On moving from the laboratory to outside there will be changes in light intensity, temperature, 

air movement and perhaps humidity. 

5 The inside of the plastic bag may become misted with condensed water. The significance is (a) 

that the water must have come from the plant and (b) that the air in the bag must be saturated with water vapour. 

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

   limiting. 

   (b) An increased rate of photosynthesis will need more water, which may be reflected in the  

   rate of uptake. 

   (c) There is experimental evidence to show that the loss in weight due to transpiration is very  

   nearly the same as the weight of water taken up (Experiment 4, p. 4.01). Little of the water  

   taken   up is retained for processes in the leaf, so changes in the rate of uptake are due largely 

   to changes in evaporation. 

7 (a) The distinction between uptake and loss is made because not all the water taken up is 

   necessarily transpired or, alternatively, evaporation may be taking place faster than uptake in   

   some circumstances. 

   (b) It is assumed, as mentioned in the answer to 6 (c) that the bulk of the water taken up is   

   evaporated and that the changing conditions affect evaporation far more than any other process  

   in the leaf. 

*Most plant physiology books emphasize that reduced stomatal aperture has 1ittle effect on transpiration until the stomata are nearly closed. 

