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ÅEnvironmental microorganisms 

and their functions

ÅPathogens/indicator 

microorganisms 

ÅDisinfection

ÅBacterial source tracking
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ÅBacteria

ÅViruses

ÅFungi

ÅProtozoa  

ÅAlgae and cyanobacteria

Whoôs Out There?



Bacteria

ÅSingle-celled organisms lacking a true 

nucleus  

ÅSimplest of the cellular organisms  

ÅMost are harmless or beneficial;  however, 

notorious disease-causing members 

occur in this group

ÅVital roles in decomposition and nutrient 

cycling



Bacteria

ÅSize = 0.5 to 3 ɛm

ÅThere are exceptions!

ÅVarious shapes

Bacillus anthracisStaphylococcus

Photos: Dennis Kunkel, Univ. of Hawaii & 

http://www.microbelibrary.org/microbelibrary/files/ccImages/Articleimages/Izard/tdenticola.jpg

Treponema



Viruses

ÅSmall, obligate, intracellular parasites

Å10ôs to100ôs of nm 

ÅInfect plant, animals, bacteria, fungi

ÅGenerally species-specific

ÅCause diseases including: 

ÅHerpes, smallpox, meningitis



Bacterium Attacked by Viruses



Fungi

ÅEukaryotes

ÅMicroscopic to macroscopic

ÅFilamentous organisms many of which 

produce abundant spores  

ÅVast thread-like networks, up to hectares

ÅAerobic, except yeasts



ÅMost are harmless, but majority of plant  

pathogens are fungi

ÅBeneficial associations with plants -

mycorrhiza

ÅExcellent degraders of organic residues in 

soil.  Usually credited as the dominant 

decomposers in soil

ÅMinimally involved in transformation of 

inorganic compounds

Fungi



Fungi are 

filamentous 

microbes well 

adapted for 

exploiting the 

soil environment

Photo by Dennis Kunkel, Univ. of Hawaii.  With permission.

http://www.pbrc.hawaii.edu/~kunkel/gallery/



Protozoa

ÅSingle-celled ñanimalsò.  Amoebas, 

paramecia, etc.  Some nasty human 

parasites, e.g., Cryptosporidium

ÅAs small as 2 ɛm

ÅEat organic residues in soils as well as 

other soil microbes; especially bacteria



Protozoa

ÅImportant roles in controlling the quantity 

and composition of the bacterial 

population

ÅImportant role in nutrient cycling; 

especially in the rhizosphere (root zone)

ÅCan have very complex life cycle



http://www.microbelibrary.org/microbelibrary/files/ccImages/Articleimages/Begley/KemenBegleyLb.jpg



Pfiesteria piscicida

http://www.whoi.edu/redtide/foodweb/pfiesteriafishsores.html http://www.uncwil.edu/riverrun/river_tutorial/12pfiesteria.jpg


