Experiment 7:  Onion Mitosis

Introduction: 

You will prepare your own stained slides of onion root tips and then observe mitotic figures.  Your teacher has rooted onion bulbs in water.  Growth of new roots is due to the production and elongation of new cells; mitotic divisions are usually confined to the cells near the tip of the root.  Follow the procedure below to make your own root tip preparation.

Materials:

Onion

Razor blades

Microscope slides

1M HCl

Clothespin

Bunsen burner

Safety glasses

Hot gloves

Paper towel

0.5% toluidine blue

Coverslips

Microscope

Procedure:

1. Obtain an onion bulb that is just beginning to show the emergence of roots. Cut off a root and lay it on a microscope slide.  Cut off the first 1-2mm of the root tip; a dot-sized piece of root tip is all you need.  Discard the rest of the root.  Mitotic cells are in the tip, so extra root tissue will only interfere with finding mitotic cells.  

2. Cover the root tip with two or three drops of 1M HCl.  Using a clothespin to hold the slide, warm the slide by passing it back-and-forth over the flame of a Bunsen burner for 5 seconds.  Wear safety glasses and gloves.  You might smell a faint aroma of cooking onion.  If the onion turns brown or if the liquid boils away, stop and start over.

3. Use the edge of a paper towel to blot around the root and remove excess HCl.  Cover the root tip with 0.5% aqueous toluidine blue (use caution when handling HCl and toluidine blue).  Wearing safety glasses and gloves, pass the slide over the heat source again, two times, without boiling the liquid.  Let the slide stand for one minute.

4. Carefully blot around the root to remove excess stain.  Add one drop of fresh toluidine blue stain to the slide and then apply a coverslip.  Place the slide, coverslip-side-up, between two layers of paper towel on your laboratory bench. Using your finger, firmly but carefully apply AS MUCH PRESSURE AS YOU CAN to the coverslip in order to squash and spread the root tip tissue.  CAUTION:  Do not break the coverslip.

5. Using your microscope (10x), locate the meristematic region of the root tip.  Examine the slide at 40x magnification and identify chromosomes at the various stages of mitosis.

6. Locate cells in prophase, metaphase, anaphase, telophase, and interphase.  Look for evidence of cytokinesis.  If the slide is not satisfactory, repeat the procedure.  Make sketches of these stages of mitosis below.
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Stage of Mitosis: _______________________


Total Magnification: _______________________

Stage of Mitosis: _______________________


Total Magnification: _______________________

Stage of Mitosis: _______________________
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Stage of Mitosis: _______________________
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Introduction:

In this activity, you will estimate the relative duration of each phase of mitosis in onion root tip cells.  The assumption is that the number of cells observed to be in a phase is related to the amount of time spent in that phase.  For example, if phase A lasts 2 minutes and phase B lasts 1 minute, the ratio of observed A to observed B would be 2:1.

Procedure:

1. Using the low-power objective (10x), locate the area of cell division.  Shift to the high power objective (40x), and count the number of cells that are in each stage of mitosis (interphase, prophase, metaphase, anaphase, and telophase).

2. Repeat this count in one more non-overlapping field of view.  Record your data in Table 1.  

Table 1.  Your group’s data.

	
	Number of Cells

	
	Field 1
	Field 2
	Total
	

	Interphase
	
	
	
	

	Prophase
	
	
	
	

	Metaphase
	
	
	
	

	Anaphase
	
	
	
	

	Telophase
	
	
	
	


Table 2.  Class data.

	
	Class Totals
	Percent of Total Count
	Estimated Time Spent in Phase

	Interphase
	
	
	

	Prophase
	
	
	

	Metaphase
	
	
	

	Anaphase
	
	
	

	Telophase
	
	
	

	Total Cells Counted
	
	
	


3. Record the class totals for each phase in Table 2.  

4. Given that it takes on average 24 hours for onion root tips to complete the cell cycle, calculate the average time spent in each phase as follows and record the answers in Table 2.

Questions:

1. Using the data from Table 2, construct a pie graph of the onion root tip cell cycle showing the percent of time spent in each stage.  Provide a title and key for your graph.


2. On the basis of your data, rank the stages of mitosis in order of time spent in each phase.

a. ___________________

b. ___________________

c. ___________________

d. ___________________

e. ___________________
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