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Soil Microbes Lesson 2

Overview: This lesson will give students the opportunity to observe the effects of decomposers in action.  Students will observe that microbes are the agent of change in decomposition.  This lesson attempts to dispel misconceptions that; dead organisms simply rot away and their material “disappears”, decay is a gradual, inevitable consequence of time without the need for decomposing agents.

Purpose:   To understand that millions of microorganisms live in a handful of soil and these microorganisms, some too small to see with the naked eye, eat organic matter such as grass clippings, fallen plant leaves, and algae. 
Time Required:
45 minutes

Level:  Grade 3 - 8

National Science Education Standards

Massachusetts Science Technology & Engineering Standards

Materials:

Safety Information

Advanced Preparation:

Teacher Background:

Various types of organisms and microorganisms live in soil. Moles, groundhogs, prarie dogs, and others of moderate size churn up the soil while making tunnels and burrows. Some microorganisms also burrow and channel through soil, which improves soil structure and while other microorganisms have the ability to break down resistant organic matter such as toxins, and pesticides. Microorganisms also have the ability to protect plants from harmful elements and some can dissolve minerals, making nutrients available to plants
Earthworms are like "Nature's Tillers". They incorporate dead organic matter into soil, ingest it, and excrete the nutrient rich casts on to and in soil. Earthworms improve aeration, water infiltration, drainage, and they enhance nutrient availability and cycling. Dung Beetles and Termites also incorporate dead organic matter into soil.
Fungi are able to break down resistant materials such as cellulose, gums, and lignin. They dominate in acidic, sandy soils and in fresh organic matter.
Actinomycetes also are able to decompose resistant substances in soil. One type, Frankia, help plants get nutrients needed from the air by breaking triple bonded nitrogen down into ammonium that plants can use. Antibiotics are made from soil Actinomycetes.
Bacteria decompose a wider range of earth material than any other microbe group. Heterotrophs gain their energy and Carbon from other organisms, while Autotrophs synthesize their own energy from light or by chemical oxidation. Some bacteria can fix nitrogen in to forms plants can use.
How quickly decomposition of dead organic matter occurs depends on soil temperature and soil moisture.
Teaching Strategies:  whole group discussion,  pairs/collaborative groups of 3 students

Resources:

http://soil.gsfc.nasa.gov/basics.htm
Instructional Procedure :

Guided Dialog

List terms (give answers in red italics)

Procedure:

Clean up

Adapted from From Grass to Soil- Let Microbes Toil, WonderScience magazine on soil science. Also adapted from L.J. Johnson. 1979. Introductory Soil Science: A Study Guide and Laboratory Manual., MacMillan Publishing Co., Inc., N.Y.

