
Ecosystem processes present a complex interplay between different 
components, such as vegetation, soil, and the rhizosphere. All components can 
emit (or even uptake) a plethora of volatile organic compound (VOC) with highly 
dynamic response to environmental stress.

However, processes controlling carbon allocation into primary and secondary 
metabolism such as VOC synthesis or respiratory CO2 emission remain unclear.

The ERC Project VOCO2 investigates the linkage between carbon allocation into 
primary and secondary metabolism at the metabolic, organ and ecosystem 
scale in response to environmental drivers.  

OUTLOOK

In an interdisciplinary approach we aim to shed new light into the  biological 
mechanisms controlling the fate of CO2, VOC and water cycling in an ecosystem 
in response to drought and deep water rewetting

Total ecosystem labelling will enable to trace the fate of carbon and water fluxes 
along the plant-soil-atmosphere interface and identify key drivers and processes 
controlling these fluxes in response to drought

We will explore the interaction between different ecosystem components and 
how they feed back to ecosystem response
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C1-labelled pyruvate is decarboxylated in the
mitochondria or during many synthesis pathways for VOCs

C2-labelled pyruvate is decarboxylated in the Krebs cycle
or used as carbon source for synthesis of many secondary
compounds

We use position specific 13C-
pyruvate labeling experiments to 
trace carbon partitioning within the 
metabolic branching points into 
VOCs versus CO2 emissions by 
simultaneous real-time 
measurements of stable carbon 
isotope composition of respired 13CO2

and 13BVOC fluxes.
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2019)
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First whole-ecosystem labelling 
experiment:

In the Biosphere 2 Water, Atmosphere, 
and Life Dynamics (B2 WALD) 
experiment, we did implement an 
ecosystem scale drought and trace 
carbon allocation and dynamics of VOC, 
CO2 and H2O fluxes from leaf, root, soil 
and atmospheric scales. 


