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Name:__________________________________________



Block: ______
Peas Breathe?

A lab investigating Cellular Respiration in Germinating Seeds

Introduction:

In the last section you learned about photosynthesis.  You learned that during photosynthesis chloroplasts take in light energy, water, and carbon dioxide and turn it into glucose and oxygen.  During this lab you will explore cellular respiration.  During this process mitochondria take in glucose and oxygen and produce carbon dioxide, water along with ATP.  So it’s easy to see how these two processes are so closely tied together.  They are like peas and carrots!

Pre Lab Questions:

· Write the equation for cellular respiration. ___________________________________________________________________
· What is ATP?  Briefly describe its function.  Why is it an important molecule?

In this lab you will use Peas to observe cellular respiration happening.  You will be using a small amount of calcium oxide (CaO) in this experiment.  What calcium oxide does is absorb CO2 as it is produced.   What you will be doing in this experiment is taking some peas that have been soaked in water.  Soaking them in water ‘wakes them up’ and they start to germinate…or grow.  In order for growth to take place they need energy.  They will get that energy from cellular respiration.  The peas that have not been soaked in water are still dormant – or asleep.  They will wait and wait until the conditions are right to grow.  

· Which peas should be performing cellular respiration?  Which ones will not be performing cellular respiration?

· While in their test tubes, the germinating seeds should be producing carbon dioxide.  Why?  What is the name of the stuff that is going to suck up the carbon dioxide like a vacuum?

· Knowing the formula for cellular respiration, what gas is going to be used up by the germinating seed during the experiment?

Purpose: To investigate cellular respiration in germinating seeds.
Variables:

· Independent Variable: ____________________________________
· Dependent Variable: _____________________________________
· Control Group:  _________________________________________
Hypothesis: The __________________ (what type of peas) will undergo cellular respiration by using oxygen and stored energy to produce carbon dioxide and water because _____________________________________________________________________.
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Materials:

· 5 pre-soaked Peas
· 5 dry Peas
· 3 test tubes of the same size
· calcium oxide () – get from your teacher
· 250 OR 400 ml beaker 
· ~150 ml colored water




 
· ruler
· cotton balls
· rubber band
Procedure:

Day 1:

1. Layer the materials in the test tubes as described below.  The materials should not be packed in too tightly, but should be snug enough that they do not fall out when inverted.
a. 5 pre-soaked Peas, 1/3 cotton ball, 0.5 g CaO, 1/3 cotton ball
b. 5 dry Peas, 1/3 cotton ball, 0.5 g CaO, 1/3 cotton ball
c. No Peas, 1/3 cotton ball, 0.5 g CaO, 1/3 cotton ball
2. Rubberband the three test tubes together so the “lip” of each tube is even with the others.
3. Pour 150 ml of colored water (only need 1-2 drops of food coloring) into the 400 ml beaker.
4. Place the test tubes upside down in the beaker of colored water.
5. Measure the height the liquid raises into each test tube and record it.  
6. Store the laboratory set up at room temperature and wait 24 hours.
DIAGRAM:  Below, draw a picture of the Day 1 Experiment.  Include all of the parts and label everything.

Day 2:
1. Do not remove the test tubes from the beaker!
2. Measure the height of the liquid in each of the test tubes and record.
3. Calculate the difference in the heights, if any, and record.
Data:
	
	Height (mm), DAY 1
	Height (mm), DAY 2
	Difference

	Tube A
	
	
	

	Tube B
	
	
	

	Tube C
	
	
	


Analysis:
1. What is the equation for cellular respiration? ________________________________________________________________
2. CaO absorbs carbon dioxide gas.  Given this information, explain how cellular respiration could be responsible for the water rising in the test tubes.  Hint: look at the formula you just wrote!

3. What part(s) of the lab was experiencing cellular respiration? 
4. What is the purpose of Tube C?  What does it show us?
5. Compare the results of Tube A and Tube B. Why is there a difference?

6. The Peas in Tube A were pre-soaked.  How did this affect the rates of cellular respiration?  Why?  Hint: think about what a seed needs to grow into a plant.

7. If Tube A contained 10 pre-soaked Peas and Tube B contained 10 dry Peas, how do you think this would have affected the results?  Why?
8. If your test tube set-up had been placed in the refrigerator for 24 hours instead of being left at room temperature, how do you think this would have affected the results?  Why?
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Final Step
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