
Biology 1         Name: 
Observing Osmosis, Plasmolysis and Turgor in Plant Cells Date: 
          Hour: 
Introduction 
 
A single layer of plant cells is placed on a microscope slide and either distilled water or 5% sodium chloride solution is added to the 
cells. Osmosis will occur resulting in either turgid cells or plasmolyzed cells. 
 
Materials 
 
Red onion, cut into slices approximately 1 cm wide, 1 or 2 
Microscope 
Microscope slides, 1 per specimen 
Cover slips, 1 per specimen 
Distilled water 
Salt solution (sodium chloride) 5% w/v 
Teat pipettes 
Forceps 
Pieces of filter paper 
 
Procedure 
 

A)  If you are using a red onion cells, cut a 1 cm square of onion. Then peel off a single layer of the red cells from an inner fleshy 
leaf of the onion. (See note 1.) 

B)  If you are using rhubarb, peel a piece from the epidermis. 
C)  If you are using toadflax, peel a piece of the lower epidermis of a leaf. (See note 2.) 
D)  Place the strip on a slide. Cover it with a drop or two of distilled water. Add a cover slip. 
E)  Look at the cells through a microscope, starting with the low power objective lens. 
F) Make a sketch of these cells under medium or high power.   
G) Take another strip of cells from your plant material. This time mount the cells with a couple of drops of 5% sodium chloride 

solution. 
H) Examine through the microscope and sketch these cells under medium or high power.   
I) After a few minutes draw out the sodium chloride solution with a piece of filter paper placed at the edge of the coverslip. 

Replace it with distilled water added at the other side of the coverslip.  Make another sketch under medium or high power. 
J) Record what happens to the cells. 
K)  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Read health and safety guidelines: 
 
Onion may irritate eyes to the point of discomfort. 
Take care with microscope slides and (especially) 
cover slips which are fragile and break easily. 
Ensure broken glass is handled with care. 
Sodium chloride is described as ‘low hazard’. 
 
 

BASIC PLANT CELL ANATOMY 
 
 



   F - OBSERVATIONS:          H - OBSERVATIONS:  
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
              I – OBSERVATIONS: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
J – DESCRIBE what happened in each observation & explain WHY this occurred. Use tonicity terms!  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
 
For 2 extra points: Many organisms lack a cell well to protect them from shifts in osmotic pressure. Some compensate 
with special organelles like a ‘contractile’ vacuole. These vacuoles not only store water, but can then squeeze fluid out of 
the cell. What type of environment might you find an organism with a contractile vacuole? Why don’t all organisms 
(including plants) have a contractile vacuole (consider your answer in terms of passive versus active transport)? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

______ X 

______ X ______ X 



 
Teaching Notes 
 
This experiment could be run as a qualitative investigation of the effects of water and sodium chloride 
solution on the contents of plant cells. 
You can make the investigation quantitative by using different concentrations of sodium chloride 
solution (e.g. 0%, 1%, 2%, 3%, 4%, 5%). Students can count how many of a fixed number of cells are 
plasmolysed at each concentration. You can calculate the percentage of plasmolysed cells and plot a 
graph of percentage plasmolysis against sodium chloride concentration. 
Cells are plasmolysed (plasmolysis has occurred) when the cell contents shrink and come away from 
the cell wall. The student sheet introduces the word, but does not require them to use it, so you do 
not need to explain this term unless it is relevant to your students. 
Health and safety checked, September 2008 
 
Technical Notes 
 

1)  Use fresh onions; as it is more difficult to peel a single layer of cells from an old onion. 
If you cannot peel a layer of cells using forceps, hold a piece of onion with the red cells facing 
towards you and fold the tissue in the same way as closing a book. This will break the white 
tissue but not the red tissue. Peel off the white tissue and you should get a thin line of intact 
red cells on the fold line. Cut these off and mount. 

2)  To get an epidermal strip from toadflax; hold the leaf so the lower epidermis is facing you, 
stalk pointing downward. Fold the top section of leaf down and crease so upper layers of leaf 
break, but not the lower epidermis. Peel the top section down and to the right. This should give 
you a single layer of pale pink lower epidermal cells. Cut this off and mount. 

 


