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Introduction Extracellular Abbreviation Function
Enzyme

As the climate continues to warm and dry, wildfire frequency and

severity are predicted to increase in high-latitudes. Fires have profound fg ~ ” !.i Phenol Oxidase POX Oxidative degradation of lignin
consequences for ecosystem biogeochemical cycling, both directly through :""" Sl =-§. Sk

the combustion of organic matter and indirectly through changing vegetation »“"’s‘ &, =y Phosphatase PHOS Hydrolyzes phosphate from
dynamics and microclimates. In permafrost ecosystems, large proportions of el v v TGl 0y phosphoesters

the terrestrial carb(_)n pool are stored_ In soil organic matt_er (S_OI_\/I),_and the a; <t i q}?ﬁ ? v B-glucosidase BG Hydrolyzes cellulose
slow turnover of this organic matter induces severe nutrient limitation. - ,’ggg x PR

Wildfires in boreal forests cause substantial loss of carbon (C) and nitrogen it o : o Leucine Hydrolyzes leucine from
(N) through volatilization of soil organic matter, and it has been hypothesized Aminopeptidase polypeptides

that phosphorous (P) cycling is impacted as well through the transformation
and redistribution of P in ash. Fire induced changes in soil microclimate and C,
N, and P availability have been shown to have long-term consequences for the
soil microbial community and subsequent soil biogeochemical cycling, yet
these impacts are poorly constrained and largely unknown for arctic
ecosystems.

Table 1. Extracellular enzyme abbreviations used through out the poster and
corresponding functions.

Results

The short-term impacts of fire severity:

 Increased organic and inorganic nutrient availability, P more so
than N.

s

In this project, we created experimental burn plots in a mature larch

IEIEE! 1D s el Kver WELsElE o NonlnesRisi SISee. 116 1igens o Figure 2. Landscape view of a typical larch forest in Northeastern Siberia Figure 3. Example of a severely burned plot

fire severity on soil C, N, & P cycling and subsequent microbial response were . Increased concentrations and lability of DOC
evaluated 1 day, 8 days, and 1 year post-fire to compare short and long-term We hypothesize: y '
effects. Microbial response was assessed through C respiration, N and P 1) Fire severity will increase dissolved C, N, & P availability in the short-term by breaking down SOM during combustion (figure 1). * Down-regulation of PHOS activity and brief up-regulation of LAP
mineralization, and the activity of 4 extracellular enzymes (EEA) that play 2) C & N availability will decrease over the long-term through the consumption of the organic layer (figure 1). activity
significant roles in C, N, & P cycling (table 1). Microbes produce extracellular 3) Since P is not lost in the gaseous phase, it will have a greater fertilization effect, inducing a reduction in phosphatase and - Spike in phenol oxidase activity in severe burns only, 1 day post-
enzymes to breakdown larger compounds into more usable pieces, and this is increase in C and N acquiring enzymes. fire only (data not shown)
often the rate-limiting step of decomposition. Extracellular enzymes represent 4) Fire severity will lower microbial biomass resulting in less respiration. | | |
a significant investment of microbial C and N, and so their production Long-term impacts of fire severity:
corresponds closely with demand. « Decreased soil respiration, likely the result of a smaller microbial
biomass
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Response CO: & Ns 2 j+ 2 00 These results suggest that the effects of fire severity on microbial
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