@ RESEARCH

Texas A&M System

Soil and Nutrient Impacts
on Water Quality

Terry Gentry

Soil & Aquatic Microbiology Laboratory
Department of Soil & Crop Sciences
Texas A&M University

February 24, 2009



Outline

AMicrobial growth

AMicroorganisms and nutrient
cycling

Alndicator/pathogen re-growth in
the environment
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Whoos Out Ther

Bacteria Archaea Eucarya
Animals
Fungi
Euryarchaeota e
Crenarchaeota

A-Billion microorganisms/g of soil
A1,0007 100,000 species/g of soil

ssssssssssssssss

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



What can/do Microbes do?

ADecomposition of organic substances
AAgents of nutrient cycling (C, N, S, P, etc.)
AFundamentaI roles in soil aggregation
ASome are beneficial for plant growth
APhotosyntheSis/fix carbon

ACause disease
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Microbial Growth
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Typical Bacterial Cell

Ribosomes
Nuclear matenal

Flagellum
Plasma membrane

Cell wall (peptidoglycan)

‘ —_— '/Flmbna

Periplasmic space

Quter membrane
Plasmid
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Typical Bacterial Cell

A9.5 x 1013 g
A70% water

AComponents (% dry weight)

AProtein (55%)

Aribosomal RNA (16.7%)

AtRNA (3%)

AmRNA ( 0.8%)

ADNA (3.1%)

ALipid (9.1%)

ALipopolysaccharide (3.4%)
APeptidoglycan (2.5%)

AVitamins, inorganic ions, other (3.9%)
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AComponents (% dry weight)

ACarbon (50%)

AAIl macromolecules

ANitrogen (12%)

AProteins, nucleic acids, etc.

APhosphorus

ANucleic acids, phosholipids, etc.

ASulfur

AAmino acids, vitamins, etc.
ACalcium, Magnesium, Sodium

AMicronutrients

Key:
1 Major, essential, all life
1 Major, cations, all life
[ Major, anion, all life
1 Essential, trace, all life
1 Specialized uses, some life

— Transported, reduced and/or
methylated, some microbes

1 Inert or unknown biological
function

I Major biological transition
metals

Wackett et al. (2004)

http://umbbd.msi.umn.edu/periodic/
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Bacterial Growth
Processes

ACatabolic
ABreakdown of compounds
AAnabolic

ASynthesis of compounds
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