
Understanding Water Potential

The main equation
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Water potential is simply the potential that water has to move by osmosis.                                                                              The potential that water has to move comes from two components... 
1. Solute Potential:  A low amount of solute increases the potential that water will move away from that area (because water moves from areas of low solute concentration to areas of high solute concentration), and
2.  Pressure Potential: Forces such as atmospheric pressure (irrelevant in our class data) and the pressure exerted by the cell membrane in plant cells increases the potential that water will move away from that area (because of the “push”).  

When we talk about water movement, we mean NET (overall) movement.  Water is always moving back and forth across the membrane, but in this case, we are mostly interested in what the OVERALL movement will be:  either into the cell or out of the cell, based on the “tug-o-war” of water potentials in and out of the cell. 
When you calculate the water potential of a cell, for example your potato cells your analysis questions, must start with finding the solute potential, using the following equation:
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For example:
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The number 0.0831 litre bar/mol˚K is a constant that is defined by this equation.  Someone had to figure out what it was (like a slope of a graph).  You will not need to memorise it, just use it!  The same goes with the unit of this constant.  The unit is derived from the equation.  It is NOT a measurement that you could obtain in a lab.

So, for your potato cells use the graph of class data to find the molar concentration of sucrose that causes no % change in mass.  Since this is the molar concentration where water potential of potato cell and the water potential of the solution are equal in their “tug-o-war,” you can substitute this molar concentration into the equation (instead of 1.0 mol/litre) and voila!   You now have the solute potential.  
This would be the solute potential when the cell didn’t change in mass.... so there would be no turgor pressure involved... so therefore the pressure potential is zero... so therefore in this case the water potential equals the solute potential.  


Now, you can use the water potential to calculate the amount of turgor pressure exerted by the potato cells at different solutions!  This is what Question 3 is all about.  



