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http://www.sciencedaily.com/releases/2008/06/080603085914.htm



ÅEnvironmental microorganisms 

and their functions

ÅPathogens/indicator 

microorganisms 

ÅDisinfection

ÅBacterial source tracking

Outline



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



Algae and Cyanobacteria

ÅForm nuisance 

ñbloomsò when too 

much N and P get into 

ponds, etc.  

ÅAlso form slick spots on 

greens

ÅSome produce toxins



Numbers of microbes in typical fertile soils

Microbial Group Number per gram

Bacteria (107ï109) 10 Million ï1 Billion

Actinomycetes (107ï108) 10 Million ï100 Million

Fungi (105ï106) 100 Thousand ï1 Million

Algae & 

Cyanobacteria

(102ï106) 100 ï1 Million (Bloom)

Protozoa (103ï105) 1000 ï100, 000

Viruses (1010ï1011) 10 Billion ï100 Billion

Alexander, 1977, Sylvia et al., 1998, 2004



Surface Water Microorganisms



Bacteria in Lakes



ÅPlanktonic (plankton)

ÅSuspended in water column

ÅPhytoplankton 

ÅAlgae & cyanobacteria

ÅBacterioplankton

ÅHeterotophic bacteria

ÅZooplankton 

ÅProtozoa

ÅBenthic

ÅAt bottom of body of water

Aquatic Microorganisms

http://nl.msnusers.com/FunKeyJupiTer/spongebobch

aracters.msnw



Planktonic Food Web



Bacterial Diversity

Torsvik et al. (2002)



Woese, Carl R. (2000) Proc. Natl. Acad. Sci. USA 97, 8392-8396

Universal Phylogenetic Tree 



ÅDecomposition of organic substances 

ÅAgents of nutrient cycling (C, N, S, P, etc.)

ÅFundamental roles in soil aggregation

ÅSome are beneficial for plant growth

ÅPhotosynthesis/fix carbon

ÅCause disease 

What can/do Microbes do?



Not Only Do Microorganisms Mutate, 

They Also Swap DNA

Mechanisms of Bacterial Gene Exchange:

ÅConjugation

ïPlasmids

ÅTransformation

ïDirect DNA uptake

ÅTransduction

ïVirus mediated

Estimated that ~18% of E. 

coli genome acquired by 

different transfer 

processes

Lawrence and Ochman, 1998



Biofilms

ÅLayer of organic 

matter and 

microorganisms 

formed by the 

attachment and 

proliferation of 

bacteria on the 

surface of an object

http://www.erc.montana.edu/CBEssentials - SW/bf - basics - 99/bbasics -
01.htm

http://www.gapenviromic.com/biofilm.html


