
BIOL 442 Plant Physiology 
Lab #2:  Plant and Cell Water Relations 

Report Due:  10 September 2021 

Water is necessary for growth and metabolism.  The movement of water through cell 
membranes can be affected by the concentration of dissolved solutes in the water.  The 
concentration and specific nature of the solutes within the solution affect the osmotic 
potential, which is a component of the driving force of water movement in 
thermodynamic terms. Figure 1 illustrates the relationship between osmotic potential 
and molar concentration for a few solutions.  Notice that an increase in molarity is 
always accompanied with a decrease in osmotic potential.   

 

Water flows from higher to lower potential (Ψ) when a semi-permeable barrier (such 

as a cell membrane) separates two solutions.  A semi-permeable membrane refers to 
something that is a barrier to some things and not others.  Generally, this describes a 
membrane that is permeable to water but not to certain other molecules. 

 
The volume of water in the cell, if unimpeded, will change until the cell equilibrates 

with its environment.  The cell wall, however, may impede the expansion of a 
membrane and pressure may develop within the cell.  While you are in lab this week, 
you should think about how the cell wall may affect the expansion. 

 
Plasmolysis is a term that refers to the cell membrane being pulled away from the wall.  
You should be able to see this happen in lab. 

Objectives: 
 Note the relationship between molarity and osmotic potential of solutions of 

various concentrations (Figure 1). 
 Observe the effects high and low osmotic potential of the surrounding solution on 

plant cells. 
 Describe the water relations for a potato tissue and estimate the tissue water 

potential. 
  
Materials: 

 KNO3  

 Sucrose 
 Microscope, slide and cover slip 
 Purple Onion leaf epidermis 
 Potato 

Part I:  Plasmolysis of cells - cell water relations 

Obtain a piece of the pigmented cell layer from purple onion.  (It helps to use 
pigmented tissue).  Carefully strip off the epidermis layer.  It is much easier to view a 
single layer of cells than many layers stacked on top of each other.  If you cannot obtain 
such a thin layer, view the cells on the edges of the section.  Important: You want to 



observe cells that still have the purple pigment present and have not lost the pigment 
because they may have been broken open during handling. 

 
Place the epidermal strip in distilled water on a microscope slide and observe the 

pigmented epidermal cells under the microscope.  Will the molarity of the solution within 
the cell be higher or lower than the molarity of the distilled water? 

 
What is the osmotic potential of the water? 
 
Prepare about 10 ml of sucrose solutions having concentrations from 0.2 M to 0.8 M 

in steps of 0.2 M.  Place a piece of tissue on a slide in each of these solutions and 
observe the pigmented epidermal cells.  Determine the approximate percentage of cells 
that are plasmolyzed.  If the majority of cells are plasmolyzed, return to strip to pure 
water quickly and observe the recovery of the cells.  Were they all able to recover? 

 

Now you will place a strip of epidermis into a solution of KNO3 of approximately the 

same water potential as 0.4 M sucrose.  What is the molarity of such a solution? 
 

Observe the cells for plasmolysis.  The plasma membrane is permeable to KNO3, 

but relatively impermeable to sucrose.  What differences should be apparent as a result 
of this? 

 

Why do KNO3 solutions and sucrose solutions of equal concentration have such 

different water potentials? 
 

Part II:  Tissue water potential 

Obtain a potato tuber and use the cork borer to cut several sections from the tuber.  
From these cylinders, you will obtain disks of tissue that should be fairly thin--a 
millimeter or two thick.  Why do you think you should cut such thin cylinders? 

 
The disks should be blotted dry and weighed carefully.  Place a disk in each of a 

series of graded sucrose solutions from 0 to 0.5 M in steps of 0.1 M.  After 2 hrs, 
retrieve the disks from the solutions, carefully blot them dry, and weigh them. 

 
Express your results as percentage change in mass: 
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Plot the % change (after 2 hours) as a function of the sucrose solution concentration 
(see sample figure on the last page).  The sucrose concentration or water potential is 
the independent variable in this case and belongs on the x-axis.  (That is because % 
change is expected to depend upon water potential, not the other way around.)  What is 
your estimate of the potato tissue water potential? 



 

 



 
Sample graph for Part II 
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