TEACHERS’ NOTES                                                                                                 Osmosis 7.03


Experiment 7. Discussion - answers
1 The guard cells differ from other epidermal cells in their shape and by the possession of 

chloroplasts. 

2 The stomata close when the sodium chloride reaches them. 

3 A strong solution of sodium chloride would remove water by osmosis from the guard cells and 

this would reduce their turgor. 

4 The stomata close when the guard cells become flaccid. 

5 Changes in the turgor of the guard. cells could be brought about by: 

(a) changes in the osmotic potential of neighbouring cells; 

(b) transpiration and the evaporation of water;  

(c) translocation of sugars or other solutes in or out of the cell;  

(d) respiration reducing the sugar content; 

(e) photosynthesis producing soluble carbohydrates; 

(t) conversion of starch to sugar or vice versa. 

6 When the stoma closes, the guard cells must become straighter and so reduce the gap between 

their concave surfaces. 

7 This is a difficult step but some students might observe that the inner wall of the guard cell, adjacent to the stoma, is thicker than the outer wall. An increase in turgor pressure would tend to distend the cell more on the outside so making it curved. 

8 The most likely hypothesis would appear to be as follows: in light the chloroplasts of the guard cells photosynthesize so that sugar accumulates in them but not in the neighbouring epidermal cells which have no chloroplasts. The sugars lower the osmotic potential of the guard cells' vacuoles and water enters by osmosis from their neighbours. The turgor increases and the guard cells curve away from each other. 

This hypothesis, however, is untenable when put to the test. A better hypothesis connects the 

guard cells, the ionic balance in them and the carbon dioxide concentration, but this is beyond 

the scope of this discussion. (See ‘Advanced Biology - principles and applications’ 2nd edition, by C.J. Clegg with D.G. Mackean, John Murray p.324 for a discussion of stomatal mechanism)

