TEACHERS’ NOTES                                                                                 Transport in plants 2.04


  Experiment 2. Uptake of water by shoots - preparation

Outline The uptake of water by a shoot fitted into a potometer produces a visible and measurable movement of water in a graduated capillary.. 

Prior knowledge To answer the questions effectively, the student will need to know some plant 

physiology, e.g. photosynthesis, osmosis in cells and the conditions likely to affect evaporation. 

Advance preparation and materials 

The potometer. Cut a 30 cm length of capillary tube, 0.5-1.0 mm bore 4-5 mm outside diameter and flame polish the ends. Attach a 20 cm strip of 'Scalafix' tape to the capillary. If 

the scale fails to adhere to the curvature of the glass, trim off the edges with a razor blade. Coat the scale and capillary with clear varnish so that the scale does not peel off or go opaque 

when wetted. . 

Fit a 25 mm length of pressure tubing, 3 mm bore and 9 mm outside diameter to the top of the 

capillary and insert the tapered end of a 3-way tap in the tubing. The lip on the vertical arm 

of the 3-way junction must be removed with a file so that a 35 mm length of the same 

pressure tubing can be pushed over it. 

A 2cm3 plastic syringe is fitted to the side arm. 

The shoot. Cut shoots with woody stems 4-5 mm in diameter and having 10-20 leaves. Place 

them in water immediately after cutting. The shoots should be cut at least 30 minutes before the experiment and placed in the laboratory in the same conditions of lighting and temperature that will prevail during the first set of measurements. 

Oak, beech, lilac, flowering currant, sweet chestnut, Cornus have proved satisfactory. Avoid 

cutting off branches or removing buds on the stem, or air may get in. 

Apparatus-per group 

potometer, as described above             retort stand and clamp 

small jar for holding water                   stop-clock or view of clock with second hand 

NOTES. 

(i) Use in the field. It is not essential to clamp the potometer so, provided a small 

supply of water is available to refill the syringe, readings can be taken in the field 

with the potometer held in the hand. 

(ii) Direct reading. A 1 cm3 syringe is used and the position of the plunger noted after 

following instruction (e) for 10 minutes or so, the column of water is returned as necessary to the end of the capillary and, finally, the new position of the syringe plunger is noted. The difference between the two readings gives the actual volume of water taken up by the shoot. 

(iii) Reaching a steady rate. If the shoots are cut less than 30 minutes before starting the experiment, the rate of uptake may still be slowing down when the first measurements are made, particularly if the shoots have been in bright sunlight.

 (iv) Leaving the equipment. If there is a gap of several minutes between readings or the uptake is very rapid, the potometer should be lowered so that the end of the 

capillary is under water in the jar. Air is expelled from the apparatus with the 

tap up and then the tap is left horizontally. 

(v) Rate of transpiration. If the whole apparatus can be weighed at the beginning and 

end of the experiment, provided the syringe has not been refilled or water expelled 

after the first weighing, the difference in weight will be mainly due to the weight 

of water transpired. 

