TEACHERS’ NOTES                                                                                     Osmosis 6.02


Experiment 6. Root pressure - preparation

Outline Short lengths of capillary tubing are attached to the cut branches of a potted plant. The liquid level is seen to rise inside these tubes.

 Although the experiment is an illustration of root pressure, it does not provide evidence of the involvement of osmosis, so no structured discussion is offered.

The students could be asked to speculate on the part played by osmosis and they may suggest that the cell sap in the root cells is more concentrated than the soil water. The root cells therefore take in water by osmosis and force it up the vessels of the root and stem.

 Varying the concentration of the soil water might provide  supporting evidence for this hypothesis.

Advance preparation and materials

Plants. Impatiens (busy Lizzie) has been found to be suitable and will give results in 1 hour or less. One plant may provide several suitable branches so that more than one group can set up their experiments on a single plant.

The plants can be used for several days in succession if the stumps are trimmed off 

a little just before the experiment. The cuttings can be used to show the passage of dye through the vascular system (use 1% methylene blue) or treated with rooting hormone and used to propagate more plants. The stumps will produce fresh shoots in due course.

Glass tubes. Prepare 100 mm lengths of 1 mm bore capillary tubing of both 5-6 mm and 6-7 mm outside diameter. Flame polish both ends and with a spirit marker or glass cutter, make a mark about 20 mm from one end.

If the experiment is to be left for more than an hour or two, longer tubing and suitable supports will be needed.

Put the tubing out in boxes labelled 5-6 mm and 6-7 mm diameter respectively. Allow 1 tube of each diameter per group.

Rubber tubing. Cut 35 mm lengths of red rubber tubing with 1.5 mm wall from both 5 mm and 6 mm bore tubing. Lightly vaseline the inside of each piece of tubing and put them in the appropriate box of capillary tubes. Allow 1 piece of each bore per group.

Coloured liquid. Colour the water with a little food colouring (e.g. cochineal substitute).Laboratory dyes such a methylene blue tend to stain the tubing and often form a precipitate. Add a few drops of liquid detergent

Apparatus-per group

100 mm capillary tube, 1 mm bore, 5-6 and 6-7 mm diameter                

35 mm red rubber tubing, 5 and 6 mm inside diameter, 1.5 mm wall      

container for water

razor blade or scalpel

dropping pipette

beaker for watering plant and holding cuttings

scissors for removing leaves

NOTE. The experiment will not work if leafy branches remain on the plant.

