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Links to Videos

Time-lapse video options:

http://www.youtube.com/watch?v=Yv0p_JNYSgc 
http://www.youtube.com/watch?v=msFWsPWfd6Q
YouTube videos might be useful for showing different decomposers:
http://www.youtube.com/watch?v=4csB8VRz-cQ&NR=1 

Fungi Growth Videos:

http://www.youtube.com/watch?v=SGQBgPbzums&feature=fvsr
http://www.youtube.com/watch?v=0VXdco-WzNA&feature=relmfu 

Bacteria Growth Videos:

http://www.youtube.com/watch?v=y3TOZ_abECM 
http://www.youtube.com/watch?v=eqrtNef7w38 

General Decomposition video (turn narrator off or on):
http://www.youtube.com/watch?v=5kG18FYISaY 
Spontaneous combustion in hay:
http://www.youtube.com/watch?v=zRNCrHqD0zE
Sample Mass Change of Jell-O and Decomposers Combined
	Petri dish
	Observations (July 29)
	July 29


	July 30
	Mass Change in 24 hours

	1. Rain barrel water
	Jell-O breaking down
	46.31 g
	46.02g
	-0.29g

	2. Bird seed from ground
	Breaking down
	46.79g
	46.42g
	-0.37g

	3. H2O from decomposing leaves in cat water bowl (outdoors)
	
	46.50g
	46.26g
	-0.24g

	4. dirt from roots of weeds (see photos on following page)
	Breaking down
	49.33g
	48.70g
	-0.63g

	5. decaying leaf
	Slimy; breaking down
	55.09G
	54.76g
	-0.33g

	6. fresh fallen leaf
	
	43.54g
	43.27g
	-0.27g

	7. H2O from dog pool
	
	40.57g
	40.23g
	-0.34g

	8. Swabbing from kitchen faucet
	
	50.30g
	50.01g
	-0.29g

	9. Swabbing from dog mouth
	
	66.40g
	66.13g
	-0.27g

	10. Swabbing from human mouth
	
	47.73g
	47.42g
	-0.31g
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Jell-O Decomposition Pictures

	Starting Observation-July 21
	One Week Later- July 28
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	In this sample, the dirt and mulch from around the roots of a plant were placed onto a petri dish with yellow Jell-O. After allowed to grow for 1 week, the decomposers are obvious. Mass measurements indicate that at the 1-week stage the system was losing up to 0.63g of mass in a 24-hour period (i.e., mass measurements made July 29th were 49.33g and one day later were 48.70g).


Rotten Work Investigation Procedures
Materials:

· Petri dishes filled with Jell-O
· Decomposer samples

· Digital scale

· Lab Investigation sheet
· You may also need: Q-tips and Eyedroppers
Procedures:
1. Obtain the correct number of petri dishes. Your teacher will tell you how many petri dishes to get. Each petri dish has been filled with Jell-O (sugar) or Gelatin (mostly protein). Over the next week you will grow decomposers on each of your dishes. You will keep track of the MASS CHANGE of your dishes as the decomposers grow and make observations of decomposer growth.
2. When you add your decomposers to the petri dishes you will need to carefully label each dish with your group name or number, and the decomposer sample you are adding. Assign one person in your group to be responsible for labeling all the dishes as decomposers are added.

3. Next, you will need to add your decomposers to the petri dishes. You can do this in several ways. For example, you can gently place the decomposing materials (like a moldy piece of bread) on top of the Jell-O. You might also “swab” the sample onto the Jell-O, dipping or wiping the swab on a contaminated surface first, then transferring the decomposers to the Jell-O. Your teacher might have you add a liquid solution of decomposers using an eyedropper. Simply place several drops of the solution on the Jell-O. Keep track of which decomposer sample you are adding to each petri dish. Make sure to label each dish as you go.

4. The last step is to take the mass measurement of each dish. In your data table write down the description of your decomposer sample. For example you might write, “Sample 1: Moldy bread”. Turn on your digital scale until it reads 0.00. Then place the entire petri dish onto the scale. Record the start mass on your investigation worksheet for each of your samples.
5. Place your decomposer samples in a place designated by your teacher. You will want the location to be slightly warm and will not want to have a fan or air conditioning vent blowing onto the samples. Your teacher might want you to experiment with different temperatures and lighting, so follow directions from your teacher!
Time to sit back and let your decomposers grow!

Building Organic Molecules
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Starch Monomers


 
Protein Monomers    

(Silver)                                                          (Colorful)
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Fat Monomers



Fiber Monomers

 

(Gold)





(Black)
Use this information to build: 

1) STARCH and FIBER polymers
2) LIPID polymers
3) PROTEIN polymers
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Step 1: 
Build a STARCH molecule by linking together 6 small, silver paperclips. Each silver paperclip represents a monomer (glucose), so starch is a chain of glucose molecules. Build two starch molecules using 12 of your silver paperclips. The extra silver paperclips represent sugar not part of a starch chain.
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Step 2: 
Build a FAT molecule by three linking fat monomers. Link together 4 gold paperclips for each fat molecule. Make three chains total using all 12 gold paperclips. 
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Step 3: 
Build PROTEIN molecules by making chains of different protein monomers. Choose 5 different colors (red, yellow, blue, green, purple, etc) and link the colorful paperclips together. Each color represents a unique monomer and when combined in different ways you get different proteins. Make up to three protein molecules using your 15 colorful paperclips.
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Step 4: 
One type of carbohydrate is fiber. Build a FIBER molecule by linking together 4 black paperclips. You will need to build two fiber molecules with your 8 black paperclips. 
What Is Decomposition?
You’ve learned a lot about decomposers. You’ve learned that they grow on organic matter like dead plants and animals and that they eat the organic matter to grow and function. Decomposers gain their mass when they do this, but a lot of the mass of dead organic matter doesn’t become part of the decomposers, and it doesn’t go into the soil, so where does it go?
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The photographs above show mold that you see with your eyes, and what that mold looks like under a microscope. In order for this mold to stay alive, it needs to have a source of chemical energy. Organic matter, like the bread, provides chemical energy for the mold cells to function. The mold cells also need oxygen so they can get the energy from the high-energy bonds in the bread. The mold cells react oxygen with the organic matter that makes up the bread. When they do this, the atoms are rearranged into carbon dioxide and water molecules. The chemical energy that was once in the organic matter of the bread turns into usable energy for the mold, like kinetic energy and heat. Does this process sound familiar? This is the process of cellular respiration, which all living organisms undergo to keep their cells functioning!
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When chemical energy in organic matter is transformed into heat, decomposing compost can reach temperatures above 160°F. Look at the thermometer reading of this compost pile!
Similar to mold growing on bread, there are decomposers eating away at the organic matter that is left when plants and animals die in a forest. Using the explanation above, talk with your partners about what happens to the matter and energy when decomposers work away at the dead organic matter on the forest floor.
Sample data for Optional Activity 3: 
Modeling Decomposer Respiration
Sample Data (red font denotes PEAK CO2 flux levels) BY ADDITIVE

	Soil Sample
	Additive
	Start
	10-min
	30-min
	12-hours

	Yard Soil
	Control
	1767
	2709
	2679
	1446

	Forest Soil
	Control
	1767
	2515
	2608
	1852

	Yard Soil
	Sugar
	1767
	2240
	2200
	1677

	Forest Soil
	Sugar
	1767
	2612
	2704
	10027

	Yard Soil
	Starch
	1756
	1862
	1193
	8277

	Forest Soil
	Starch
	1756
	1950
	2201
	9951


Sample Data (red font denotes PEAK CO2 flux levels) BY SOIL SAMPLE
	Soil Sample
	Additive
	Start
	10-min
	30-min
	12-hours

	Yard Soil
	Control
	1767
	2709
	2679
	1446

	Yard Soil
	Sugar
	1767
	2240
	2200
	1677

	Yard Soil
	Starch
	1756
	1862
	1193
	8277

	Forest Soil
	Control
	1767
	2515
	2608
	1852

	Forest Soil
	Sugar
	1767
	2612
	2704
	10027

	Forest Soil
	Starch
	1756
	1950
	2201
	9951


Modeling Decomposer Respiration Instructions
In your groups, you will use molecular model kits to model the process of cellular respiration in decomposers. You will build the materials that go into the decomposer’s cells, and then use the models to show how those materials change inside cells. The equation for cellular respiration is:
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MATTER:  Glucose(C6H12O6) + 6Oxygen(O2)  → 6Carbon Dioxide(CO2) + 6Water (H2O)

ENERGY:                              chemical energy →  kinetic energy + heat


This means that a glucose molecule is reacted with 6 oxygen molecules to form 6 carbon dioxide molecules and 6 water molecules. In order to model cellular respiration, you will first need to build your glucose and oxygen molecules.
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Step 1: Make Your Oxygen Molecules: Assign one person in your group to start working on the oxygen molecules. This person will need to make 6 oxygen molecules. Oxygen is 2 oxygen atoms connected using a double bond. 
Step 2: Make Your Glucose Molecule: The rest of the group should work on the glucose molecule. First make the “glucose ring”, which is made of 5 carbon atoms and 1 oxygen atom connected to form a circular shape. 
Next you will add the CH2OH group. You will work with the carbon that is to the left of the oxygen in your ring. On this carbon, connect a second carbon. On the second carbon, attach 2 hydrogen and 1 oxygen atom. Attach another hydrogen to the oxygen. Then attach 1 hydrogen to the carbon that is on the ring. 
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Move to the other four carbons on the ring. Attach 1 oxygen and 1 hydrogen to these carbons. Then attach another hydrogen to each oxygen. Make sure it looks similar to the image on the right. 
Step 3: Answer Questions About Your Reactants: Look at your glucose and oxygen molecules. Using your worksheet, answer the questions about these 

two molecules. What atoms do these molecules have, and do they have chemical energy? 
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Step 4: Cellular Respiration Happens: In cell respiration, decomposer cells break down glucose and oxygen and rearrange the atoms into CO2 and H2O. Take apart the glucose molecule and remove 1 oxygen atom from all your oxygen molecules. Leave bonds connected to as many oxygen atoms as possible.
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Step 5: Build Your Water Molecules: Water contains 1 oxygen atom and 2 hydrogen atoms. Build 6 of these molecules. 
Step 6: Build Your Carbon Dioxide Molecules: Carbon dioxide contains 1 carbon atom and 2 oxygen atoms. There are two bonds between the carbon atom and oxygen atoms (called a “double bond”). Build 6 of these molecules.
Now, answer and discuss the questions on your worksheet.

Microscopic Scale (10-4)





Macroscopic Scale (10-1)
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