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Wrath of the Rotting Root 
A leaf falls from a tree in the forest. It settles on the ground, but it doesn’t remain there forever. It eventually breaks down, or decomposes into something that you no longer recognize as a leaf. There are many things that can influence the rate at which the leaf decomposes. In a tropical rainforest where it is hot and moist, leaves and other organic matter decompose at a much faster rate than in a dry temperate region. Things like temperature, moisture, wind and other environmental conditions are considered abiotic factors. Biotic factors can also influence the rate of decomposition.  

The visible changes to leaf can be the result of insects, worms, birds, or other animals feeding on it. However, the final decomposition of the leaf is carried out by bacteria and fungi, which feed on dead tissue. Without these organisms, the planet would become littered with dead and decaying material. The animals, birds, insects and worms simply could not keep up with the amount of material that needs to be decomposed. In addition, the fungi and bacteria convert the organic matter into material that is usable by plants and other primary producers, helping to maintain the atmosphere of our planet as we know it. This process, called nutrient cycling, is essential to preserving life on earth!

The digestion of organic material by bacteria and fungi is accomplished by specialized proteins called enzymes. Each enzyme has a specific substrate, or target material which it is able to break down. Consider the leaf that has fallen to the ground. The organic material that makes up the leaf has been around for a very long time. The bacteria and fungi have evolved to break down this organic material. The same is not true for “newer” substances, such as plastics. This is why landfills become full, and a plastic container left in the woods by careless hikers won’t break down like the leaf. The bacteria and fungi simply don’t possess the enzymes to break down the bonds in the plastic. In order to help over come this problem of increasing waste, scientists are working to develop plastics which bacteria will be able to degrade!

Your job is to design an experiment, which will test how some factor affects the rate of decomposition. In your group, list some of the things that are likely to affect decomposition, and then chose one of these ideas to test in a scientific experiment. You will use a chunk of carrot as the material to be decomposed, and a zipper-type plastic bag filled with dirt will be your “environment”. By measuring the mass of the carrot over time, you will be able to determine the rate of decomposition. 

Designing the Experiment

As a group, prepare a detailed written proposal describing your experiment. Make sure to have this approved by Mr. Reed or Jenna BEFORE setting up your experiment.

The following suggestions may be helpful to you as you design your experiment:

1. What is the question you are trying to answer?

2. How will you try and answer it?

3. What is your independent variable (the one you vary)?

4. What is your dependent variable (the one you measure)?

5. What will be your control?

6. How will you record your data?

PAGE  
2

