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ABSTRACT

Although the maritime Antarctic has undergone rapid warming, the effects on indigenous soil-inhabiting microorganisms are not well known.

Artificial warming experiments using open-top chamber (OTC) have been performed on the Fildes Peninsula in the maritime Antarctic since 2008.
When the soil temperature was measured at a depth of 2-5 cm during the 2013-2015 summer seasons, the mean temperature inside OTC (OTC-In)
increased by approximately 0.8°C compared with outside OTC (OTC-Out), while soil chemical and physical characteristics were not changed. Soils
from OTC-In and OTC-Out were subjected to analysis for change in microbial community and degradation rate of humic substances (HS, the largest
pool of recalcitrant organic carbon). Archaeal and bacterial communities in OTC-In were minimally affected by warming compared with those in
OTC-Out, with archaeal methanogenic 7hermop/asmata slightly increased in abundance. The abundance of heterotrophic fungi Ascomycota was
significantly altered in OTC-In. Total bacterial and fungal biomass in OTC-In increased by 20% compared to OTC-Out, indicating that this may be
due to increased microbial degradation activity for soil organic matter (SOM) including HS, which would result in the release of more low-
molecular-weight growth substrates from SOM. Despite the effects of warming on the microbial community over the 8-years-experiments warming

did not induce any detectable change in content or structure of polymeric HS. This work was supported by grant to KOPRI (PE18090)
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Table 1. Soil chemical and physical characteristics inside the OTCs (OTC-In) and in control E E
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oTC.| 64.4 6.6 0.092 0.994 10.8 69.6 25.2 5.2 C D
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Table 2. Summary of pyrosequencing results and statistical analyses of microbial communities = 8 Clyir df; ycota 2 g
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in soil samples from open-top chamber (OTC) passive warming experimental sites 2 ) 8 Eukarya uc p & [
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Target Number of OTU diversity
microorganism reads Observed Chao ACE (Shannon) Fig. 1. Changes in abundance and taxonomic composition of soil microbes induced by the OTC

warming experiment. Relative abundances of (a) bacterial phyla, (b) archaeal phyla, (c) fungal
phyla, and (d) different genera within the fungal phylum Ascomycota are shown. ETC denotes

OTC-Out 8064+1030 1783+276 3016+422 4007 +494 6.49+0.08 the sum of minor taxa (< 1.0% in relative abundance). Relative abundances are the mean values
Bacteria of three independent analyses for each OTC-Out and OTC-In soil.

OTC-In 6888+364 1917£399  3301+1022 4425+1632 6.74+0.24

OTC-Out 5919+3883 34+10 39411 A4 +14 148+0.48 A 4.9(+0.5) mg /g of dried soil B 6.8(x1.8) mg /g of dried soil
Archaea . e — s g T ——
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OTC-Out 8826+2049 463174 576169 581169 4.39+0.70
Fungi

OTC-In 9987+1006  401+25 524+49 505+40 3.98+0.05

OTC-In soill.

The statistical data are the mean values of three independent analyses for each OTC-Out and ‘L/J
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Table 3. Quantity of fungal and bacterial phospholipid-derived fatty acids (PLFAs) in soil HA_OTC-Out HA_OTC-In
samples from open-top chamber (OTC) passive warming experimental sites C 65100180 mo /g of dried soil D 665.0(+3.6) ma /g of dried soil
U HE B R R B L D 3L R R R S R R R

_ Amount of phospholipid fatty acids (mg/kg soil) T : WﬂTH
Fungi 6.8 8.0 I
5.8 7.5 )
3.2 4.4 |
CGram- 18 20 e RN W -

Actinomycete 0.8 1.1 "W W U5 48 75 70 45 €5 W5 44 45 45 35 35 2 25 05 15 0 pom Ti %e W5 wa 75 7s &5 65 5 45 45 4o 35 2 35 2a 15 18 o5 sem
12.6 15.5 FA_OTC-Ou FA_OTC-In
Ratio of fungal/bacterial biomass 1.17 1.07 Fig. 2. "TH-NMR spectral analysis of humic acid (HA) and fulvic acid (FA) in OTC warming

experimental soils. (a) HA in OTC-Out; (b) HA in OTC-In; (c) FA in OTC-Out; (d) FA in OTC-In.
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