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“Dual Latch Hypotheses” 

• Subtropical and tropical fire-adapted tree/shrub 
communities produce higher phenolic and aromatic 
cpds and low-intensity fires higher black carbon 
(aromatic) peat than found in northern Sphagnum-
Carex communities.

• Low-latitude peatland C decomposition is down 
regulated by higher production of phenolics and 
aromatic compounds than found in northern 
Sphagnum/Carex communities. 



Dual Latch  Peat Decomposition Model 
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Phenolics inhibit SR
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• P–Pocosin, 
• S–Sphagnum

Phenolic Leachate Effects on Decomposition 
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 Microbotryomycetes sp.

 Bullera sp. 
 Mortierella spp.
 Rhodotorula sp.
 Saccharomycetales sp.
 Penicillium sp.
 Pseudeurotium sp.
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 Archaeorhizomyces spp. 
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Dominant fungal composition and relative abundance of slow-growing and 
fast-growing fungi in the subtropical shrub and the boreal Sphagnum peatlands. 
(submitted Science). 
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Nueva York
Dominated by short and thin 
trees. Dominant species: Pachira
insignis and Platycarpum
loretensis



Miraflores

Very similar 
vegetation to 
Nueva York.
Woodier peat 
(my first 
impression) 
compared to 
Nueva York.
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(Different shades of colors within each ellipse indicate different plot in the same site. MN: Ledum, Sphagnum; 

NC: Pungo North, Pungo South; FL: LOX3, LOX6, LOX8; PR: Miraflores, Nueva York.)
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A prescribed burn at 
the PLNWR (3/2015) 

A) Pre-fire
Pocosin plant 

Community,

B) Active burn &, 

C) Pyrogenic 
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Fire Effects on Aromatics  



Comparison of Fire Temperature Effects on Plant & Peat Soil
Chemistry 
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FTIR MS shows the effects of fire on SOM from NC where recent and five-year prescribed fires 
occurred. Lower H/C ratio indicates more condensed hydrocarbons (i.e. recalcitrant) in SOM.

Burned and Unburned Peat Soil  Hydrocarbons



0

200

400

600

800

1,000

0 365 730

C
u

m
u

la
ti

ve
 C

O
2

Em
is

si
o

n
 (

m
g

/g
) 

Burned Cum.
Unburned Cum.

0

50

100

150

200

250

0 365 730

C
u

m
u

la
ti

ve
 C

O
2

Em
is

si
o

n
 (

m
g

/g
 )

y = 7019.9x-0.45

R² = 0.9446

y = 5481.9x-0.29

R² = 0.9511
0

1000

2000

3000

4000

5000

6000

7000

8000

0 50 100 150 200 250

Em
is

si
o

n
 C

O
2

 (
µ

g.
g-

1
.d

ay
-1

)

Days

Model Development MN

Burned MN Unburned MN

0

50

100

150

200

250

300

350

400

0 365 730 1095 1460C
u

m
u

la
ti

ve
 C

O
2

Em
is

si
o

n
 (

m
g

/g
) 

Days

Initial Carbon loss to fire

MN
NC

FL

A) Minnesota, B) North Carolina, C) Florida, and  D) Model developed from incubations.

Light Fire Reduces Cumulative C losses in SOM over 2 Years 



Findings To-Date
 Our research supports the “Dual Control Hypothesis”:  low-

latitude peatland C decomposition is down regulated by higher 
production of phenolics and aromatic compounds than found in 
northern Sphagnum/Carex communities. 

 Higher concentrations of phenolic/aromatic  compounds = 
highly recalcitrant peat compounds, which inhibit microbial 
(fungal) activity.

 Recurring low-intensity fires =    aromatic C peat compounds,
lower carbohydrates and   losses to microbial respiration. 
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