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MICROBIAL FUNCTIONAL GROUPS

A SUMMARY GUIDE FOR SOIL
STANDARD SIX FUNCTIONAL GROUPS

	FUNCTIONAL GROUP
	SIGNIFICANCE IN INTERPRETATION OF SOIL BIOASSAY

	Heterotrophic Bacteria (Aerobic)
	· Agricultural soil should have ten million to one billion (107 - 109) CFU/gdw.

· Soil with less than ten million CFU/gdw will not be as efficient at recycling nutrients for plant availability and may not be effective in reasonably suppressing plant diseases.

	Anaerobic Bacteria
	· Ratio of Aerobes to Anaerobes in the soil should be at least 10:1 or greater.

· While it is important to have some anaerobes (non-oxygen using bacteria) for the cycling of soil nutrients, the overgrowth of anaerobes results in the production of by-products which are negative for agricultural purposes. 

	Yeasts and Molds

(Fungi)
	· Agricultural soils should have between 500 thousand and 5 million CFU/gdw

             (5 x 105 - 5 x 106 CFU/gdw).

· These organisms are important for breaking down organic compounds, stabilizing soil aggregates, and controlling plant disease.

	Actinomycetes
	· Agricultural soils should have at least 100 thousand to 1 million CFU/gdw (105 - 106 CFU/gdw). Areas with high organic matter could have even more.

· These organisms are important for many functions including breakdown and nutrient cycling of complex chemical substances such as chitin and cellulose, improving soil crumb structure, and assisting in the reduction of plant pathogen pressures. They are particularly efficient in alkaline soils.

	Pseudomonads
	· Concentrations should be between 1000 and 1 million CFU/gdw (103 - 106 CFU/gdw).

· Pseudomonads are important in nutrient cycling, assisting plants with phosphorus availability, and some have been linked to the biological control of plant pathogens. 

	Nitrogen-Fixing Bacteria
	· The number of free living nitrogen-fixing bacteria in agricultural soil varies a lot, but may be in the range of 1 million CFU/gdw (106 CFU/gdw).

· Populations of these free living nitrogen-fixing bacteria will proliferate as the available nitrogen in the soil decreases. As a consequence, there is typically an inverse relationship between biologically available nitrogen in the soil and the concentration of free living nitrogen-fixing bacteria.


For additional information concerning these and other functional groups, visit the web site at www.bbclabs.com
