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Key Processes and Prokaryotes in the Nitrogen Cycle

Processes

Example organisms

Nitrification (NH,"—NO,")
NH,* = NO,"
NO,” — NO;"

Denitrification (NO;-— N,)

N, Fixation (N, + 8H — NH; + H,)

Free-living
Aerobic

Anaerobic

Symbiotic

Ammonification (organic-N — NH,*)

Anammox (NO, + NH; — 2N,)

Nitrosomonas

Nitrobacter

Bacillus, Paracoccus,
Pseudomonas

Azotobacter
Cyanobacteria

Clostridium, purple and
green bacteria

Rhizobium
Bradyrhizobium
Frankia

Many organisms can do this
Brocadia

Figure 19-28 part 1 Brock Biology of Microorganisms 11/e
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SH groups
of proteins

DMSO —— DMS
Sulfate reduction

2— // _
SO/ mT——————) H,S

SH groups
of proteins
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Key Processes and Prokaryotes in the Sulfur Cycle

Process Organisms
Sulfide/sulfur oxidation (H,S — S"— SO 42‘)
Aerobic Sulfur chemolithotrophs
(Thiobacillus, Beggiatoa, many others)
Anaerobic Purple and green phototrophic

bacteria, some chemolithotrophs

Sulfate reduction (anaerobic) ( SO,*”—>=H,S)
Desulfovibrio, Desulfobacter,

Sulfur reduction (anaerobic) ( S'—~H,S)
Desulfuromonas, many

hyperthermophilic Archaea

Sulfur disproportionation (S,0,>=— H,S + SO,*)
Desulfovibrio, and others

Organic sulfur compound oxidation or reduction (CH;SH->CO, + H,5)
(DMSO =>-DMS)

Desulfurylation (organic-S—- H,5)
Many organisms can do this

Brock Biology of Microorganisms (10ed)



Figure 19-19 Brock Biology of Microorganisms 11/e
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FeS, Mn2*+ 0, > FeO(OH), MnO,

-

Warm vent (6-23°C)

Hot vent (~350°C)
(Black smoker)

\

II,Sf A\
2+, ¢2-
Ilydroillezmul fluid  350°C contour 2l

$0,2"—> §2-|HCO;"—> CO,, CH, |Mn?*|Ca?* |Fe?*|Cu?*
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Figure 19-17b Brock Biology of Microorganisms 11/e
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Figure 19-18b Brock Biology of Microorganisms 11/e
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Figure 19-18a Brock Biology of Microorganisms 11/e
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