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Background 

The Cell Theory tells us that: all living things are made of cells, cells are the basic units of life, and cells 

come from pre-existing cells.  Cells reproduce throughout the life of an organism for two primary reasons: (1) 

to create new cells for an organism to grow; and (2) to replace cells that are injured, damaged, or dead. 

Mitosis is the process by which a single cell divides into two identical “daughter” cells, each with an 

identical number of chromosomes as the parent cell.  Although a “cycle” doesn’t have an exact beginning or 

end, we usually consider interphase to be the beginning stage of the cell cycle.  The four stages of mitosis – 

prophase, metaphase, anaphase, and telophase – follow each other without interruption after interphase, and 

take place in all living cells. 

In this lab, you will examine cells from onion root tissue.  The cells will appear as block-like structures 

stacked on top of one another.  It’s important to remember that the cells being viewed are three-dimensional: 

they not only have width and height, which is easily noticed through the microscope, but also depth.  You’ll 

need to adjust the fine focus to see view the cells at different depths.  At the center of each cell, you’ll notice the 

cell’s chromosomes, which have been stained for better viewing. 

Root-tips are the regions of a plant’s roots that are actively growing, and therefore undergoing cell 

division.  It is very likely that you will observe every stage of cell division in the root tips.  You will examine 

onion root cells under the microscope and identify the different stages of cell division in the tissue sample.  You 

will also determine how much time is spent in each stage of the cell cycle. 
 

Objective(s) 

 to observe cells in an onion root tip at different stages of the cell cycle 

 to identify the stage of the cell cycle cells are in 

 to determine how much time cells spend in each stage of the cell cycle 
 

Materials

 microscope 

 prepared slides of onion 

root tip cells 

 prepared slides of 

animal cells 

 lens paper 

Pre-Lab Questions 
Answer the following questions below on a separate sheet of paper.  You must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences. 
 

1. What stages of the cell cycle are not part of mitosis?

2. How many onion root tips in total will you observe?  Why? 

 Use a ruler to recreate the Data Tables below neatly on your lab paper, and be sure they are drawn 

approximately the same size 
 

Safety 
  

 Please observe these rules when using the microscope: 

1. Use both hands to carry the microscope: one hand on the base, and one on the arm. 

2. Carry the microscope upright. 

3. Do not drag the microscope across the countertop. 

4. Use only lens paper to clean the eyepiece, objectives, or stage window. 

5. When storing the microscope: 

a. Switch off the power and unplug it 

b. Remove the slide 

c. Lower the stage 

d. Set the lowest objective in place 

e. Cover the microscope 
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select a field 
of view from 

this area of the 
root tip for 

best results 

Figure 1 

Procedure 
 

1. Examine an onion root tip slide using the low power objective.  Center 

and focus the image in the area indicated in the diagram. (see Figure 1) 

Making your observations in this area of the root tip will give the best 

results. 

2. Once you’ve focused on an appropriate area on low power, switch to the 

medium power objective.  Re-center and focus the image if necessary, 

then switch to high power. 

3. Find examples of cells in each stage of the cell cycle, including 

interphase and the stages of mitosis: prophase, metaphase, anaphase, 

and telophase.  Draw and label a cell in each of the stages listed in Data 

Table 1. 

4. Select a field of view from within the recommended area as shown in 

Figure 1.  One partner in the group will identify, and call out, the stage 

of the cell cycle that every cell in the field of view is in.  The other 

partner should keep a tally of the count in Data Table 2. 

5. Repeat step #4 two more times.  The slides have more than one onion 

root tip specimen, so be sure to use a different slice of the onion root tip 

– or an entirely different slide – to ensure that the same cell isn’t 

counted twice.  You may wish to switch roles for each of the three cell counts. 

6. Use the tally of cells to complete Data Table 3.  Calculate the percentage of cells in each part of the cell 

cycle using the formula below as a guide. 

 
# of cells in (stage) 

 

total number of cells 

 
 

 

Data Table 1 
 

Stages of the Cell Cycle – Example Cells 

Interphase Prophase Metaphase Anaphase Telophase 

     

 

 

 

 

 

 

 

 

 

 

 

% of cells in (stage) =  x 100 
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Data Table 2 

Tally of Cells by Stage of the Cell Cycle 

 Interphase Prophase Metaphase Anaphase Telophase 

Count #1      

Count #2      

Count #3      

 

Data Table 3 

Stages of the Cell Cycle 

Count 

Total 
Cells 

Interphase Prophase Metaphase Anaphase Telophase 

# # % # % # % # % # % 

1            

2            

3            

TOTAL            

 

Clean Up 

 trash: used lens paper 

 everything else returned to its original location 
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Results & Analysis 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. Create a labeled pie chart to represent the data in the “TOTAL” row of Data Table 3 that show the 

percentage of cells in each stage of the cell cycle.  Be sure to color-code your pie chart accurately. 

2. What patterns exist in your data?  In what stage of the cell cycle are most of the cells you examined?  

How do these data support what you know about the cell cycle? 

3. Assume that a cell takes about 24 hours to complete one cell cycle.  Calculate how much time is spent in 

each stage of the cell cycle.  Use the results in the “TOTAL” row of Data Table 3 to complete your 

calculations. 

4. The cells in the root of a live onion would be actively dividing.  How might the numbers you count here 

be different than if you had examined cells from a part of the plant that was not actively dividing? 

5. A chemical company is testing a new product that it believes will increase the growth rate of onion 

plants.  Suppose you are able to view the slides of onion root tips that have been treated with the 

product.  If the product is successful, how might the slides look different from the slides you viewed in 

this lab? 
 

Extension 

1. Observe a slide containing animal cells undergoing mitosis. For each of the following stages of the cell 

cycle do the following: (1) make a sketch of the genetic material (DNA) you observe; and (2) write a 

couple notes describing how each stage in an animal cell compares and contrasts to that of a plant cell. 

a. Interphase 

b. Prophase 

c. Metaphase 

d. Anaphase 

e. Telophase 


