Science 10




Name:

Testing the Effects of a Chemical Pollutant
Question:

Is a common household product toxic to lettuce seeds? (Product name given after lab results collected)

Background: (2 marks)
A bioassay is a test for toxicity. The classic example is a canary in a coal mine, which was once used by coal miners to test for odourless carbon monoxide gas. If the canary survived the test, then it was safe for humans to enter the mine.  Today, amphibians are used as indicator species to judge the health of an ecosystem. Why would amphibians be useful as an environmental monitor? 

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Bioassays are used to test the toxicity of some types of contaminants of concern in water and sediments, including heavy metals and some pesticides and other organic substances. The advantages of lettuce seeds are that they are inexpensive, easy to culture, and require no upkeep between experiments. Although any variety of lettuce might work, Lactuca sativa - ‘Buttercrunch’ is the standard species recommended for bioassays.
Hypothesis: (5 marks)
Create an “if (IV)… then (DV)… because (why)” hypothesis that predicts the answer to the question above. 
Materials:

· Petri dish
· Digital scale
· Filter paper or paper towel
· Lettuce seeds
· Pollutant
· Graduated cylinders
· Pipettes
· Water
· Ziplock bags
· Masking tape
· Pen
Procedure: To make the 0.2 M stock solution of product, mix 11.69 g product with enough tap water to make 1 L. 

1. Work in a team of 3 and obtain 30 lettuce seeds and 6 petri dishes.
2. Use masking tape to label the Petri dish lids from 1 – 6. Be sure to put your name on it too. 
3. Cut 6 discs of filter paper to fit in each Petri dish and place one filter paper in each dish.
4. Using the prepared 0.2 M solution of product to be tested, make up 10 mL of each concentration using the following table. Label your beakers.
	Petri dish #
	Concentration
	0.2 M (mL)
	Tap Water (mL)

	1
	0.2 M 
	10.0 mL
	0.0 mL

	2
	0.1 M 
	5.0 mL
	5.0 mL

	3
	0.075 M 
	3.75 mL
	6.25 mL

	4
	0.050 M 
	2.50 mL
	7.50 mL

	5
	0.025 M 
	1.25 mL
	8.75 mL

	6
	0.0 M (control)
	0.0 mL
	10.0 mL


5. Stir each solution. Using a pipette, carefully add 2 mL of 0.2 M solution to Petri dish number 1.  Spread solution over filter paper.
6. Repeat this procedure for Petri dishes numbered 2 – 6 using the appropriate concentration of solution. Petri dish 6 will serve as a control.

7. Add 5 lettuce seeds to each Petri dish. Space the seeds out over the filter paper but do not let the seeds touch the sides of the Petri dish. Put the lids on each Petri dish.

8. Place the six Petri dishes in a zip-lock bag and seal the bag. Keep the bag in the dark at a constant temperature (about 24 ( C) for 5 days. Use the cupboard at the back of the classroom. 
9. Complete the experimental variables chart.

Experimental Variables: (5 marks)
	Type of Variable
	Variable in this lab

	Independent variable
	

	Dependent variable
	

	Controlled variable
	

	Controlled variable
	

	Controlled variable
	


10. After 5 days, count how many seeds have begun to germinate and measure the root length of each to the nearest millimeter. Make sure you measure only the root, not the shoot as shown below.
[image: image1.png]measure

here





11. Record your results and share with the class.

12. Calculate class averages for the data in order to increase the reliability of the results. 
Data Table: (5 marks)
	Petri Dish 
	Concentration
	Your Group
	Class Average

	
	
	Number of seeds

germinated
	Average Root length (mm)
	Number of seeds germinated
	Root length (mm)

	1
	0.2 M
	
	
	
	

	2
	0.1 M
	
	
	
	

	3
	0.075 M
	
	
	
	

	4
	0.05 M
	
	
	
	

	5
	0.025 M
	
	
	
	

	6
	0 M
	
	
	
	


Data Analysis: (6 marks)
1. Graph the class results with the independent variable on the X axis and the dependent variable (number of seeds germinated) on the Y axis.

2. Graph the class results with the independent variable on the X axis and the dependent variable (root length) on the Y axis.
Conclusion: (10 marks)
1. Describe the correlation between the independent variable and the dependent variable. In other words, describe the relationship between pollutant concentration and number of seeds germinated and root length.
2. What concentration of this product is toxic to lettuce?
3. What do you think the unknown common household product is?
4. Address your hypothesis. Were you correct? Was your ‘because’ correct? If not, make a statement about your hypothesis and why you were incorrect. 

5. What were the sources of error in your lab? How would your results have been different if you hadn’t experienced those errors?
Format: (7 marks)
You must have the following sections, in the following order for this formal lab.

· Question – the exact same as this handout

· Background – you may ‘refer to handout’, but you need to rewrite the section about amphibians

· Hypothesis

· Materials

· Procedure – ‘refer to handout’

· Experimental variables

· Data table

· Data analysis

· Conclusion

· Rough work (this handout complete, with all of your rough material)
Total:

/40
