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Name:_____________________________________ Date: ____________

What Happens to Dead Plants and Animals?

In the Fall, many leaves fall of the trees and pile up on the ground. Most of these leaves are gone by summer. What happens to the materials that make up the leaves?
	















Now that your class has talked about everyone’s ideas, do you have anything new or different to add to what you wrote above?
	











Name:_____________________________________ 	  Date: ____________     	        	 

Observations of Mold

Mass Observations:

Start Mass: ____________
End Mass: _____________
Difference: _____________


QUESTIONS:

1. The mold grows and gets larger and larger. What do you think the mold uses to grow? ________________________________________________________________
______________________________________________________________________
______________________________________________________________________

2. The pumpkin material gets smaller and smaller as the mold grows. What do you think happens to the materials from the pumpkin? __________________________________
______________________________________________________________________
______________________________________________________________________

3. With your classmates, brainstorm ideas about why the mass changed in your experiment. Write down as many reasons you can think of as possible. Be ready to share these ideas with your class.
	










4. The mold uses the pumpkin material for two things: to grow and to get energy to function. Use the Process Tool to show what two things may happen to matter and energy as the mold eats the pumpkin.




5. If someone said the stuff that makes up the pumpkin may eventually turn into gases in the air, would you agree? Why or why not? _________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________


Name:____________________________________________ Date: ___________


Modeling Decomposition

In your groups, you will use molecular model kits to model the process of cellular respiration in decomposers. Pretend you are either a bacterial, mold or yeast cell. You will build the substances that make up dead plant and animal materials that go into your cells, and then use the models to show how those substances change inside cells. Follow the directions below to build your models:

Look at the equation for cell respiration:


C6H12O6   +   6 O2			6 CO2       +       6 H2O     + ENERGY
Glucose + oxygen 			carbon dioxide + water + ENERGY

Glucose is a sugar that comes from the dead plant and animal material, and oxygen comes from the air. In order to model cell respiration during decomposition, you will first need to build a glucose molecule and an oxygen molecule.
[image: ]

Build Glucose Molecule

Step 1: Build the Glucose Ring. Look at the diagram to the right. This shows the first part of the glucose molecule. It shows 5 carbon atoms (black) and 1 oxygen atom (grey). This ring will start your glucose molecule.


Step 2: Look at the diagram and circle on the right. You will work first with the carbon that is to the left of the oxygen in your ring. On this carbon, first connect a second carbon. On this second carbon, attach 2 hydrogen atoms and 1 oxygen. Attach another hydrogen to the oxygen. Then attach 1 hydrogen to the carbon that is on the ring. There should be no empty holes.
Step 3: Move to the next two 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 diagram to the right. There should be no empty holes on these atoms.





Step 4: Move to the last two 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 diagram to the right. There should be no empty holes on these atoms.


Check that there are no empty holes on your glucose molecules and that it looks like the diagram. Now you’re ready to build your oxygen molecules!


Build Oxygen Molecules.

Step 5: You will need 12 oxygen atoms to build 6 oxygen molecules. Each molecule contains 2 oxygen atoms. These are bonded together twice (a double-bond). Build 6 oxygen molecules that look like the molecule on the right,
The glucose is like food for the decomposer. Where does the glucose come from originally? ____________________________________________________________
Where does the oxygen for the decomposers came from? _______________________

Look at your glucose and oxygen molecules. 

How many carbon atoms are in your molecules?	____________
How many oxygen atoms are in your molecules?	____________
How many hydrogen atoms are in your molecules?	____________

Look at the bonds in the glucose molecule. What type of bonds are they? Are they high-energy bonds? _________________________________________________________
_____________________________________________________________________

Look at the bonds in the oxygen molecules. What type of bonds are they? Are they high-energy bonds? _____________________________________________________
_____________________________________________________________________

Record this information in the table below:
	
	Matter
	Energy

	
	Carbon atoms
	Oxygen atoms
	Hydrogen atoms
	High Energy Bonds? Yes or No

	Glucose
	

	
	
	

	Oxygen
	

	
	
	

	Total Atoms
	

	
	
	
LEAVE BLANK




The Glucose and Oxygen make it into a bacterial cell. In order for that bacterial cell to have energy to work and grow, it must break down the glucose molecule. Use what you know about cell respiration to break down the glucose and oxygen molecules to make the waste products of cell respiration: carbon dioxide and water.

Glucose + oxygen 				carbon dioxide + water + ENERGY


Below are diagrams of carbon dioxide and water to help you reassemble your molecules. Make as many carbon dioxide and water molecules as you can with the atoms that were originally in the glucose and oxygen molecules. 

 (
CARBON DIOXIDE MOLECULE
) (
WATER MOLECULE
)







Once you have made your carbon dioxide and water molecules, count the number of atoms in these molecules.

How many carbon atoms are in your molecules?	____________
How many oxygen atoms are in your molecules?	____________
How many hydrogen atoms are in your molecules?	____________

Check to see that you have the same number of atoms that you started with. There should be no extra atoms either. All of the atoms you began with should be part of either a carbon dioxide or water molecule. Remember atoms cannot be created or destroyed!

Look at the bonds in the carbon dioxide and water molecules. What type of bonds are they? Are they high energy bonds?  Complete the table below.
	
	Matter
	Energy

	
	Carbon atoms
	Oxygen atoms
	Hydrogen atoms
	High Energy Bonds? Yes or No

	Began with…
	
	
	
	

	Glucose

	
	
	
	

	Oxygen

	
	
	
	

	End with…
	
	
	
	

	Carbon Dioxide
	

	
	
	

	Water
	

	
	
	



Answer the following questions:

1.  Sometimes it looks like “rotting” materials, such as dead leaves, are disappearing. What is really happening to the materials that make up the leaves? ________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________

2. You modeled that cell respiration is a process where decomposer cells take a high-energy substance and rearrange the atoms into low-energy substances. What do the cells do with the energy they get from this process? ____________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________



Name:_______________________________________ 	Date: _____________	

Bananas and Yeast

Directions for Setting-Up Your Experiment

1. Each group will need to obtain the materials from your teacher. You will need 4 pieces of banana, 4 plastic containers with caps, and 1 packet of yeast. Do not open your packet of yeast. It is important that the yeast not be open until Step 3 so that you do not contaminate all the banana pieces.

2. Place one piece of banana in each of the four containers. Place a cap on two of the containers, but leave two open. Label the two closed containers. In order to label the containers, place a piece of tape on each container and use a marker to label each piece of tape. One container will need to be labeled “No Yeast, Cold” and the other container will need to be labeled “No Yeast, Warm”

3. Open the packet of yeast. Sprinkle a small amount of yeast into the two open containers. You will only need to sprinkle about 20 yeasts into each container. Then seal the two containers. Now label these containers as “Yeast, Cold” and “Yeast, Warm”

4. Make sure to write your names somewhere on the labels.

5. Place the containers in the cold and warm areas designated by your teacher.

Predictions: Write predictions for what you think will happen to the yeast and the banana in each of the four conditions. Make sure to explain your ideas as much as possible.

Prediction:  “No Yeast, Cold: ______________________________________________
______________________________________________________________________

Prediction: No Yeast, Warm: ______________________________________________
______________________________________________________________________

Prediction: Yeast, Cold: __________________________________________________
______________________________________________________________________

Prediction: Yeast, Warm: _________________________________________________
______________________________________________________________________
Name:_______________________________________ 		 

Observing Bananas and Yeast

Several days ago your group set-up an investigation to watch what happens to bananas when yeast is added to them. Now it’s time to see what happened!  When you look at your bananas and yeast, make careful observations of what happened to both the bananas and the yeast in each of your four conditions. Describe as completely as possible what you see.

Condition 1: No Yeast, Cold: 
	





Condition 2: Yeast, Cold:
	





Condition 3: No Yeast, Warm:
	





Condition 4: Yeast, Warm:
	






Now, let’s see if your group got similar results as the other groups in the class. After your class combines their experiments, make observations of all the bananas and yeast in each condition. 

What are some general observations can you make about each group?
	











Reflections Questions: In your group discuss the following questions.

1. How are the bananas and the yeast changing in size and shape? _______________
_________________________________________________________________________________________________________________________________________________________________________________________________________
2. The bananas are changing and losing weight. Where do you think the materials that make up the banana are going? _________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________
3. The yeast is growing. Where do you think the new material comes from? _________
_________________________________________________________________________________________________________________________________________________________________________________________________________
4. Do yeast cells need chemical energy and air like other organisms? __________________
_________________________________________________________________________________________________________________________________________________________________________________________________________


Name: ___________________________________ Date: _____________

A Dirty Job

Directions: You will make observations of at least two kinds of soil using hand lenses and microscopes. For each sample, you will record the different organisms and materials that you see. As you make your observations, note the number of each type of organism you see and estimate the size of the organism (macroscopic organisms you can see with your eyes or using a hand lens; microscopic organisms can only be seen using the microscope)


Observation #1: Using your hand lens

	
	Write down or draw different organisms you see in the soil.
	Write down or draw different materials you see in the soil.

	Soil Sample #1:

Color:


Moisture (wet or dry):


Other descriptions:





	
	

	Soil Sample #2:

Color:


Moisture (wet or dry):


Other descriptions:





	
	



Observation #2: Microscopes

	
	Write down or draw different organisms you see in the soil.
	Write down or draw different materials you see in the soil.

	Soil Sample #1:









	
	

	Soil Sample #2:










	
	




1. Which soil do you think contains the most decomposers? ______________________


2. Some people say that soil is “just dirt”. Now that you made observations of different types of soil, what else could you say about soil? ______________________________
____________________________________________________________________________________________________________________________________________

3. Farmers use rich, dark topsoil to grow their crops. This soil has many decomposers. Do you think there is a reason that soil with many decomposers is also the best soil to grow plants? ___________________________________________________________
____________________________________________________________________________________________________________________________________________
Name: __________________________________________ Date: _________

Creatures in Compost

Purpose: To observe decomposers feeding on dead organic material in two different compost piles;  an all-leaf pile and a pile made with a mixture of yard and kitchen waste

Hypothesis
We think there will be a larger variety of organisms in the (circle one)	

Leaf compost pile			Mixed compost pile.

Procedure

1. Send one partner up to one station. At the station, get a slide and with tweezers, pick out a small sample of organic material to put on the slide. With a dropper, put a drop or two of the liquid surrounding the compost on the slide too. Leave the dropper there and go back to the microscope.
2. Place the slide with the sample on the stage of the microscope. Make sure the 4x objective lens is in place. Focus on the sample.
3. Search for signs of life in the sample. When you find something, draw it in the observation table below, noting which type of compost is being examined.  
4. If you see more than one creature of the same type, note the approximate number you find next to its drawing.
5. Continue steps 3 and 4 until the sample has been thoroughly examined.
6. Into the trash, wipe off the sample from the slide.
7. Repeat steps 1-6 taking material from the other type of compost.

Observations
Type of compost pile:  _________________	type of compost pile: ________________

	
	


Conclusions:

1.  Was your hypothesis supported by your data?  Explain.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  Why do you suppose those creatures are in the compost pile?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  How would you expect the air around the compost pile to change as the decomposers work?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.  What could you do to change the conditions of the compost pile to speed up the action of the decomposers?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________









Name: ____________________________________ Date: __________

Demonstration: Decomposers in Compost

Purpose: to analyze quantitative data gathered from active decomposers working on leaves in a compost pile.

Hypotheses

As time increases, the level of O2 in the air surrounding the decomposers will ______________

As time increases, the level of CO2 in the air surrounding the decomposers will _____________

Explain your predictions:
	











Make a line graph from your teachers’ data table:

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Key: 	
	CO2	----------
	O2	----------


Questions 


1. Were your hypotheses supported by the data? Explain using trends seen in the graph.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


2. Do you have evidence that cellular respiration occurred in the decomposers’ cells? In your explanation include the levels of CO2 and O2 to support your ideas. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


3.  If the compost pile had a mass of 10 g before the data was collected, how would the mass of the pile change during the data collection?  Why?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Name:_______________________________________

How Decomposers Work

You’ve learned a lot about decomposers. You’ve learned that they grow on things, like pumpkins and bananas. You’ve learned that they eat the dead plants and animals in an ecosystem. Today, you will think about how decomposers are alike and different from plants and animals in the way they obtain/get and use food.

First, think about what is “food” for decomposers. 

1. What is the energy-supplying source of food that they need to live? ______________________________________________________________________
____________________________________________________________________________________________________________________________________________

[image: rhizopus4][image: Bread-mold]








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 grow, it needs to have a food source. This food source provides energy for the mold cells to function/work. Can you guess what the food source is? The bread, of course! The mold cells also need oxygen so that they can get the energy from the food. The mold cells take in food and oxygen and give off carbon dioxide and water as waste. 
[image: rhizopus4]

2. Think about what you learned about decomposers and their role in ecosystems. They eat the dead plants and animals. Can you think of reasons why this is important for other living things? ______________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Can you think of any bad things that may happen if we did not have decomposers living in our ecosystems? _________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Name:______________________________________ 	       	 

MAD ABOUT MICROBES

Think about what you learned in the reading, and answer the following questions.


1. How are bacteria similar and different from fungi?

	Similar
	Different

	








	



2. Do the microbes that Dr. Ingham studies need food and air like plants and animals? If yes, how do they obtain these? 
_________________________________________________________________________________________________________________________________________________________________________________________________________
3. What does Dr. Ingham’s study of microbes have to do with living plants? _______________
_________________________________________________________________________________________________________________________________________________________________________________________________________
4. Why might it be important not to cut down trees? ________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________
5. If farmers use lots of herbicides and pesticides to spray their crops, what do you think would happen to the crops after a while? Why do you think this would happen? __________
_________________________________________________________________________________________________________________________________________________________________________________________________________

Name: _____________________________________ Date: __________

A Helping Hand

Wastewater treatment has many steps. Some of the most important steps are listed in the box below.

	TREATMENT TANKS

	SLUDGE DIGESTER
	PIPES FROM HOMES

	DISINFECTION

	SETTLING TANK
	BAR SCREEN



These steps are not listed in the correct order. Using your storyboard cards, try to figure out the correct order. When you think you have the correct order, record your answers below. Then brainstorm how decomposers may be involved in each step.

	Wastewater Treatment Story

	How are decomposers involved?

	Step 1:

____________________________

	

	Step 2:

____________________________

	

	Step 3:

____________________________

	

	Step 4:

____________________________

	

	Step 5:

____________________________

	

	Step 6:

____________________________
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The Woolly Mammoth Mystery

The Story:

Canada is north of the United States. Some parts
of Canada are very cold. Some parts are so
cold, that they even have big chunks of ice
on the ground. One day, someone in Canada
found an animal frozen in the ice.

‘The animal was big, very big! Some scientists
came to see it and study it. They dug it out
of the ice. They took pictures. They collected
data. They talked 10 other scientists. They
figured out what the animal was.

Tt was a woolly mammoth. A woolly mammoth is
like an elephant. They have smaller ears than
elephants and thick fur. No woolly mammoths
are alive today.

Everyone wondered when the woolly mammoth
died. How long had it been frozen in the ice?

Scientists tested it. The figured out that it was
about 30,000 years old. It was in the ice that
whole time. For 30,000 years, the mammoth
was in a big chunk of ice.

Ttdidn't smell bad. It was not rotting. It was not
falling apart. Decomposers were not eating it,

The question:

The mammoth was dead for a long time. Why
weren't decomposers living on it and eating
it?

Your Explanation:

Write your explanation below, Be sure to include
your evidence. You can use information
in your science notebook, decomposition
columns, or student pages as evidence.
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Black ball represents carbon 

atoms.

 

Shaded ball represents oxygen.
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COYOTE MYSTERY

Two hikers crossed a desert. On the way they
noticed a dead coyote. Two weeks later they

got a surprise. They passed the body again

and found it had not yet decayed.

Why do you think the coyote did not decay?





