Measurement of the ( of potato cells by a gravimetric method

The water potential of a plant cell is a measure of the net tendency of water to pass out of the cell into the surrounding solution.

If plant cells are in equilibrium with an external solution, and there is no net loss or gain of water, it follows that the solute potential of the external solution will be the same as the water potential of the cell.  

You are going to use a gravimetric method, in which weighed samples of cells are put in a range of solutions of different strengths and the change in mass is measured.  A graph of % change in mass is plotted against strength of solution to determine the solution which causes no net change in mass.  This solution will have the same water potential as the tissue used.

Apparatus:

	6 boiling tubes

2 x 10 cm3 graduated pipettes

cork borer

potato

razor blade
	cutting board

filter papers

top pan balance

100 cm3 1.0M sucrose solution

distilled water


Method:

1. Use the pipettes, sucrose solution and the distilled water to place 20 cm3 of distilled water, 0.2M, 0.4M, 0.6M, 0.8M and 1.0M sucrose solutions in the six boiling tubes.

2. Using a cork borer and razor blade, prepare six similar cylinders of potato, about 3-4 cm long.  Dry each cylinder thoroughly on filter paper, weigh it, record the mass and place it in one of the tubes at a known time.

3. When a cylinder has been in a tube for a set time, e.g. 30 min, remove it, dry it thoroughly on filter paper and then reweigh it.

4. Record your readings in a table, then calculate the percentage change in mass for each strength of solution, recording % gain as positive and % mass as negative.

5. Plot a graph of percentage change in mass against molarity of solution.

6. From your graph determine the molarity of sucrose solution which would give no change in mass.

7. Use the table on the next page to calculate as accurately as possible the water potential of your potato tuber cells.

	Molarity (M)
	Water potential (kPa)

	0.05
	-130

	0.10
	-260

	0.15
	-410

	0.20
	-540

	0.25
	-680

	0.30
	-860

	0.35
	-970

	0.40
	-1120

	0.45
	-1280

	0.50
	-1450

	0.55
	-1620

	0.60
	-1800

	0.65
	-1980

	0.70
	-2180

	0.75
	-2370

	0.80
	-2580

	0.85
	-2790

	0.90
	-3000

	0.95
	-3250

	1.00
	-3500


Questions

1. Can you suggest any improvements to the experiment that would make your results more accurate?

2. How would you use this technique to compare the water potential of a normal potato and a sweet potato?

3. Which of the above would you predict to have the lower water potential and why?

