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BACKGROUND 1

Phenolic compounds have Phenol )
attracted interest as potent %‘3;?; [Phenolics]
regulators of microbial co, b
respiration in peatlands cH

due to their apparent 4 Enzyme

disruption of extracellular
enzyme activity. Oxygen
constraints on phenol
oxidase allow phenolics to
accumulate in peat.
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Figure 1. Schematic of the role of phenol
oxidase activity in regulating peatland carbon
cycling through the enzyme latch mechanism.

Aspects of the enzyme latch hypothesis remain unresolved:
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PHENOLIC INHIBITION OF ANAEROBIC RESPIRATION

Figure 2. Observed relationship
between polyvinylpyrrolidone
(PVP) concentration and CO, and
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Table 1. Site descriptions and biogeochemical properties
Peatland Water Table [DOC] [phenolics]
Site Sample ID Cl Dominant (cm) pH (mgCL?Y) (gmL?)
IMN-MEF-BogLakeFen BLF Poor Fen Sphagnum spp. and sedges 13-18 3.8 52 16.1
IMN-HwyUS2 us2 Fen CENELEB I 1118 4457 326539 52118
Eriophorum vaginatum, Carex spp.
|-LostCreek Lc Shrub Wetland  shrubs and sedges 10-15 5.4-5.7 21.0-28.5 3.0-4.9
INC-Pocosins POC Shrub Wetland  shrubs 19-36 3.9 18.1 20.7-22.2
IMN-MEF-53 s3 Bog BRSPS g 6264 209 2031
sedges, ferns

IMN-MEF-S1 T Bog Sphagnum spp. 23-26 3541 66.5753 15.517.1
ISE-Stordalen-Fen StorF Fen Eriophorum vaginatum 4.5 5.8 12.2 1.6
ISE-Stordalen-Bog StorB Bog Sphagnum spp. 12.5 4.2 89.7 19.5
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Figure 3. Average enhancement of gas production rates via PVP addition relative to unamended
vials in anaerobic peat incubations.
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MOLECULAR-LEVEL COMPOSITION
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Figure 4. Experimental setup for the theoretical removal of phenolic compounds from the peat
porewater DOM using a separation column packed with polyvinylpolypyrrolidone (PVPP; a solid
form of PVP) followed by compositional analysis via ESI(-) 9.4T FT-ICR MS.

How does PVP impact peat DOM composition?
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Figure 5. Descriptive box plots demonstrating changes in molecular-level composition of peat
porewater across all sites with PVPP treatment.

CONTROLS ON MECHANISM RESPONSE
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