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Oxygen Depletion

dized to Reduced State

Oxidation: Molecule loses an e~ (greater + valence)
Reduction: Molecule gains an e (greater — valence)
Redox Potential: Tendency of e” to flow between
molecules (mV)
400-700 unflooded; —400 to 400 flooded
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Redox potential decreases with soil flooding.

Thus, the potential for e transfer decreases with flooding.




Anaerobic (reduced) State

Order of Chemical Transformati

4) SO~ +8e +9H*
S +¢

2) MnO, +2e +4H* — Mn? + H,0 —— HS™ +4H,0

) i 5) CO, + 8¢+ 8H*

— CH,+2H,0

1) 2NO, + 10~ +12H* —— N, + 6H,0

3) Fe(OH), + e +3H* —> Fe?* +3H,0

Anaerobic (reduced) State

Order of Chemical Transformations

Notice Sequence & Concentration of Reduced Forms

Changes in Acidity

Organic Carbon & Time Dependent
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Nitrogen Transformations

First e~ Acceptor
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Ammonification | Dentrification
NH,CONH, + H,0 == | NH,F+30,7—> 2NO, +BP | CeH,,0,+4NO; —
6CO,+6H,0 +2N,

NH, + H,0— NH,+OH" | = 2NO, +0, —>2NOy"|

Manganese and Iron Transformations

Second and third e” acceptors

Manganous Form

Mn?* + H,0

Manganic Form

MnO,**
idized Ferric Iron Reduced Ferrous Iron

Fe(OH), Fe(OH),
Iron Oxide Soluble
Barrier to nutrient uptake!

Chemosynthetic bacteria
(Thiobacillus ferrooxidans)

Sulfur Transformations

Fourth e™ acceptor
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Negative Influences of <Direct toxici Ifide (S°) to roots

Sulfur Reduction: *Reduced availability of sulfur for plant growth
«Immobilization of Zn & Cu by sulfide precip




Carbon Transformations
Fifth e~ acceptor

Methane
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Fermentation:  Use of organic matter as an electron acceptor during anaerobic
respiration by microbes with ethanol and CO, as byproducts.

Methanogenes Use of CO, as an electron acceptor by prokaryotic Archaea
microbes with methane (CH,) as a byproduct.

Atmospheric Methane Sources
http://www.epa.gov/methane/sources.html
Methane accounts for 9% of Greenhouse Gases
nthropogenic:

60% of Total
ic Methane

oWatlands

B Termites.
of Total O Oceans

Atmospheric Methane 01 Hydrates

30% Natural Wetlands!

Natural Sources:




