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Going deeper underground —
unravelling microbial activity and carbon cycling
in deep soils in the Central Amazon

AUTHORS

Lucia Fuchslueger, Nathielly P. Martins?, Laynara F. Lugli?, Crisvaldo Cassio Souza?3, Flavia Santana®4, Nahtalia Marinho?, Maria Pires?, |zabela Aleixo3,
Amanda Damasceno?, Sabrina Garcia?®, Alacimar Guedes?, lokanam S. Pereira3, Bruna Lima?3, Bruno Takeshi?, Oscar J. Valverde>, Katrin Fleischer®, Florian
Hofhansl’, Anja Rammig?, Thorsen Grams?, David Lapola8, lain P. Hartley?®, Richard Norby#, Carlos Alberto Quesada?®

AFFILIATIONS
University of Vienna, Austria; 2Technical University of Munich, Germany; 3National Institute for Amazon Research, Brazil; “University of Brmmingham, UK. >Florida International
University, USA; 8Vrije Universiteit Amsterdam, The Netherlands; 7International Institute for Applied Systems Analysis, Austria, 8University of Campinas, Brazil, 2University of

Exeter, UK,
Introduction Methods
Microbial communities play a crucial role in tropical forest soill We collected soil samples down to 2 meters at the
carbon, nitrogen and phosphorus cycling'. Yet, little is known experimental site of the AmazonFACE program located in
about the role of microbial activity affecting carbon cycling Central Amazonia, near Manaus, Brazil. We analyzed carbon
beyond the more frequently studied top layers. Our objective and nitrogen content and to estimate stocks. We analyzed
was to analyze soil carbon stocks, as well as microbial activity in microbial community composition using phospholipid fatty
deep soil layers in the Central Amazon, to better understand acids (PLFA)?4, as well as microbial respiration and potential
their role and susceptibility to future climate change. extracellular enzyme activity rates?.
Results and discussion
Soil C content and isotope composition Microbial biomass and activity
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Figure 1. Carbon content decreases from top to bottom layers. The Figure 2. Microbial biomass decreases with depth, the
5"C sighal becomes more enriched, indicating a change in SOM proportion to SOC incrases from 2 to 6 % on average.
quality, from primary plant to more turned over C. Microbial respiration normalized by biomass is as high at

Estimated SOC stocks to 2 m are 180 Mg C ha'\. deep as in top layers.
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Conclusions o ¥ Figure 5. Extracellular
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Deep soils are crucial carbon stocks in tropical forests. S b 14 decrease with depth; 3-
Microbial activity appears not only to be important in top layers, 5? 50501 o 4 glucosidases hydrolyze
but also in deep layers carbon can become mineralized by an S 50-100 14 1$ carbon compounds, acid
active microbial community. This suggests that soil carbon 100-150 | § ¢ phosphatases tackle PO,

. : " 150200 1 ¢ $ containing compounds.
stored in deep soil layers could also be senstitive to r |0 | | |
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environmental and climate change. BG PHOS
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