TEACHERS’ NOTES                                                                                 Transport in plants 7.02


Experiment 7. Water tension in the stem - preparation

Outline The potometer is set up with the end of the capillary under mercury. The mercury is pulled up the stem by the transpiration of the shoot. 

Prior knowledge To answer the questions, the students need some understanding of atmospheric pressure and its equivalent in mm mercury. 

Advance preparation and materials 

Potometer. As described on p. 2.04.

Shoots. As described on p. 2.04. 

Mercury. The mercury should be placed in a small specimen tube to a depth of about 1 cm and the tube filled with water. The tube should then be placed in a small beaker or jar 

to retain the mercury in case of spillage. 20 g mercury is sufficient for a specimen tube 

12 mm in diameter.  This set-up should be prepared and distributed by the teacher.

Apparatus-per group 

potometer 

retort stand and clamp 

container for water 

specimen tube and jar or beaker for mercury 

Experiment 7. Discussion- answers 
The questions are fairly demanding. For most students it will probably be sufficient to see that 

there is a water 'tension' in the shoot, pulling the mercury up. 

1 The mercury level may rise to over 150 mm or even the whole length of the potometer, i.e. about 250 mm, but it usually falls back after a time, probably due to the seal round the stem breaking down. 

For a rise of 150 mm, the tension is approximately 0.2 atmospheres. 

2 Provided the water columns do not break, atmospheric pressure is largely irrelevant and there seems no reason why, in theory, the evaporation from the leaves should not pull water up to heights considerably greater than in the tallest trees. There will need to be forces in the leaf 

(e.g. capillarity in and between the cell walls) to prevent the water running back down the trunk. 

