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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 talk about your 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: _____________
Descriptive Observations: 

Describe and draw as completely as possible what you see happening to the pumpkin.

	


Describe and draw as completely as possible what you see happening to the mold.

	


QUESTIONS:
1. The mold uses the pumpkin material for two things. Use the process tool to show what two things may happen to the matter and energy as the mold eats the pumpkin.


2. If someone said the stuff that makes up the pumpkin eventually turns into gases in the air, would you agree? Why or why not? ___________________________________

__________________________________________________________________________________________________________________________________________________________________________________________________________________
 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:_______________________________________ Date: __________

 
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 observe 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’s, 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 need chemical energy and air like other organisms? __________________

_________________________________________________________________________________________________________________________________________________________________________________________________________
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 a bacteria, mold or yeast cell. You will build the substances that make up dead plant and animal material 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/decomposition, you will first need to build the glucose molecule and oxygen molecules.

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 in to a bacteria cell. In order for that bacteria 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. 

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 molecule. 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: ___________
       
 
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? How do 

      they get it? __________________________________________________________

_________________________________________________________________________________________________________________________________________________________________________________________________________
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 on their crops, what do you think would happen to the crops after awhile? Why do you think this would happen? __________

_________________________________________________________________________________________________________________________________________________________________________________________________________
[image: image2.jpg]Mab Asour MICROBES:
THE WORK OF ECOLOGIST DR. ELAINE INGHAM

When Elaine Ingham was in her last semester of college, she took » course caled.
Microbiology and knew from that moment that she wanted o spend her cacer studying
microbes — living things that arc 50 iny you need a microscope to see them. “The world of
Hife under a microscope is fascinating, and the microbes are cute” she says. “When you src.
able to recognize the different kinds of rganisms, s like saying hello to your old frends!
Plus there are always new things to look at that you havent scen befor, s0 Its exciting.-

D inghsm s now a soilccologist working at Oregon State University. The sol is s good
ching to study if you'e interested in microbes, because lots of microbes live there. In just a
teaspoon of soil there can be more microbes than there are people living on the carth — over
500 million individual bacteria (sbout 40,000 different species), and up to 6,000 meters of
‘hyphae from fungi.

‘Some microbes thatlve n soil, such a cerain kinds of ungi and bactera, are decomposers,
they eat dead plants that fal to the ground. Other tiny soil organisms eat the fungi and
bacteria that are eating the dead plants, Dr. Ingham tries to figure out what different kinds of
microbes live in the soil in different places, such as in  forest, 4 grassland, and a mountain
meadow. She calculates how many microbes there are and what they eat.

When Dr Ingham gets (0 a it the fise thing sh doesis decide where to collect soil
samples — neara wee, under adead log, beside a blucberry bush, between patches of grass,
and 50 on. These decisions are very important. Differen arcas, even when less than half»
meter away from each other, can have comletely different microbes. One resson is that
bacteri arc beter than fungi at cating st food” — material that is high in energy and easy
0 digest. But when the food i tougher — like bark and logs — fungi win out. Do you think
voud find more fungi or bacteriainsoil close to a dead tree?

Pase fo discussion

Once she decides where (0 samle, Dr. Ingham uses trowels and sol corers o collec the
t0p 5 cm of soil where the microbes are most concenrated. She puts the sol samples 1n
plastc bags which are stored in coolers with ice to slow down the microbes until she gets
back to the lab.

At the b, Dr. Ingham puts a measured smount ofserlzed waterin s measured amount of
soil. mixes it well and looks at it under a microscope to identify the kinds of microbes that
are there. She also wants to know how many of the microbes she sces have been eating desd
plant materia, instead of just resting. To find this out she helped invent 3 way o use dyes
that turn color only on the microbes that are actively using food they ve eaten recenly.
Imagine that somcone poure a similar dye over you. While you were sleeping, it wouldn'
wen color, but right after you ate, you would turn neon greent
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[image: image3.jpg]When Dr. Ingham stains the samples s finds that only 2 t0 20% of il the bacteria she sces
are actually cating and breaking things down. This is because many bacteria are picky cakers,
and particular about their living conditions. A lot of microbes are carried by wind, wter, or
animals to new places, but they stay in  sleeping stage unless everything i just right — they
might need a certain kind or partof plant,or food with a lot of ron in it or a certain
temperature. But f one kind of microbe docsrit like the food and conditions around it there
are usually others there that dot

D Ingham also swuies how the things people do to the land affect the microbes that lve:
hee. In one sty she compared un-cu forets to ones tht people have clear-cut for
lumber She found outtha afier one year, che cler-cu ores had 10 times fewer fun n s
il than the un-cut forst. Aftr fve year it had 100 times fewr fungil This is because once
the tees are gone, the foret lor s exposed tothe sun. The sol dris our, making.
conditions that are 100 harsh for the fungi to live in. How do you think this could affect the
Tand where the forestonce grews

Pase for discusion

When there areless fungi to break down the leftover leaves, branches and trunks of trees in
clear-cut forests, then nutrients (minerals that llliving things need to stay healthy) don' get
returmed to the forest soil. So the land that was clear-cut might not be a good place for
growing treesin the future

D Ingham also sudies crops and other places where chemicals such as herbicides and
pesticides are sprayed. She found that when a chemical is sprayed to control weeds or a
discase tht is attacking plants, it often kills microbes n the soil that it wasn' designed to kil
‘When one kind of microbe, such as bacteria,is wiped out, then the whole underground food
web of microbes changes. Since microbes perform a very important step in returning
nutrients o the sol that living plants need, i s important for scientists ke Dr. Ingham to
help farmers understand how crop spraying affecs sol fertlicy.

D Ingham has lots of adventures while she works, and some mishaps. Sometimes when
m walking around a plot n 3 clear-cut forest” she says, T carying my cooler and lookis
shead for my plot markers. The next thing | know BOOM: — | fll over  log and spend the
rest of the day hobbling around on a sprained ankle. I¢s quie a comical sight’”

One of he forests where Dr. Ingham works has a lot o “widow makers® — trees that have.
big branches that fal whenever the wind blows, posing a danger to anyane belorw. Dr.
Ingham has slso been caught in mud sides while working in the mountains. “All of the
sudden a heavy rain comes down, and the path gives way and youre zooming down the side
of the bank slong with the mud ” she says.

Butall of this outdoor adventure sill st as exciting to Dr. Ingham as the world under her
micrascope. She knows that her work on microbes is important because it helps people like
foresters and farmers understand how what they do to the land affects whesher plants willaer
the nutrients they need to stay alive,
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WATER MOLECULE
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