Lesson: A comparison of Brown rot and White Rot fungi (Lab investigation)

Objectives:

1. Students use microscopes to compare and contrast the relative effects of white rot and brown rot fungi on wood.

2. Students use biochemical detection reagents to compare and contrast resource utilization by white rot and brown rot fungi.

3. Students propose an industrial process using brown rot or white rot fungi.

Content:

Rot type: White rot of wood is accomplished by fungi that digest both cellulose and lignin components of wood.  Brown rot is accomplished by fungi that digest the cellulose, but leave lignin behind.  White rot leaves thready white residual cellulose, whereas brown rot leaves cuboid brown residual lignin.

Ecological implications of each rot type: White rot frees up a greater portion of nutrients trapped in wood.  Brown rot leaves lignin which will contribute to the formation of topsoil.

Materials/Preparation:


Hardwood logs exhibiting both white rotting and brown rotting can be obtained from stands of oak, maple or other hardwood trees and freshly cut hardwood (control).


Microscopes, slides, mortar and pestel.


Benedict's Solution, Biuret's reagent, .1% iodine solution.


For Background lecturing or student reading, refer to saprotrophic fungi in the Teaching the Fungal Tree of Life website.

Methods:

1. Observe brown rot and white rot macroscopically.  Compare texture, color, strength, etc.

2. Form hypotheses about the differences between resource utilization by each type of fungus regarding Cellulose, Lignin, protein, simple sugars.

3. Grind a sample of each rotten substrate and control, examine a small amount in a drop of water under low and high power.  Take notes and drawings of observations.

4. Test each rot type and control with Benedict's solution, Biuret's reagent and .1% iodine.  Use results to infer presence or absence of simple sugars, protein and polysaccharides.

5. Evaluate hypotheses of resource utilization

Assessment (Performance assessment)

Students propose a recycling program or industrial process that integrates brown rot or white rot fungi for the purpose of solving a problem or generating a product.

Hints: Byproducts of paper industry, raw materials for paper industry, materials going to waste or posing landfill crisis, etc

