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POSITION-SPECIFIC LABELING

CO, emissions by position-specific and w 10le ecosystem isotopi
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components, such as vegetation, soil, and the rhizosphere. All components can pyruvate labeling experiments to VOC experiment: 3 o
emit (or even uptake) a plethora of volatile organic compound (VOC) with highly trace carbon partitioning within the In the Biosphere 2 Water, Atmosphere - “Cpy| “C Ry OHd::iwater
dynamic response to environmental stress. metabolic branching points into and Life Dynamics (B2 W’ALD) ' ‘§§f s D m
However, processes controlling carbon allocation into primary and secondary VOCs versus CO, emissions by | ::::::’zm N experiment, we did implement an i "
metabolism such as VOC synthesis or respiratory CO, emission remain unclear. simultaneous real-time ¥ - ecosystem scale drought and trace ;g;g N _—H -
The ERC Project VOCO, investigates the linkage between carbon allocation into measurements of stable carbon " carbon allocation and dynamics of VOC, 6 —— E—
primary and secondary metabolism at the metabolic, organ and ecosystem |sotolge SMREEIIEN GF Mesplred el CO, and H,O0 fluxes from leaf, root, soil MMtgtn;ozp—
scale in response to environmental drivers. 20e L e and atmospheric scales. ST | | It i A

Summer | Sept | Oct [ Nov " Dec I Jan |

Cytosol

= Changes of leaf carbon allocation into VOC and CO, under heat stress

Chloroplast
J' 4_ sec. compounds
'

OCs

2

D # Mitochondria 13C1-pyruvate . 13C2-pyruvate
@ pyruvate pyravate ™ pyruvate (a) methyl acetate

130
‘| sec. comp. COZ) o] Eontr(:ls,c F:-ltsotol;)ologue
VOCs » ™ I | eat, '*C-isotopologue

\ ¢ - control, "?C-isotopoloque
fatty a@ ‘co, |+ heat, ?C-isotopologue
\ i CO# i

Changes of carbon allocation under heat stress

\ Cytoso Control 258C
\ s Heaat 339C
[ — RE——
-
-+ =
PFT

!

*
&nlny Pyruvate | G ool =p

Pyruvate fransporter
&cuz

Acetaldehyde

+ Control (*C1-pyruvate) Dark ¥ Heat ("*C1-pyruvate) |Dark
Control (**C2-pyruvate) 1 Heat ('*C2-pyruvate) | -

3
§"*C0O, exchange [nmol m? s7]

1
o

0 20 40 60 80 O 20 40 60
Time of labelling [min] Time of labelling [min]

12C-isotopologue emission [nmol m=2 s-1]

(d) sesquitélrpenes

WEP pathway
IV pathway

Acetyl-Caa
A&

ﬂé R m&i{fgﬁv

|DMAF"P|+—+| IPP |o--.--- : aceta =‘. /ﬂ;"\% ’{’A&@MW |
] 4 | % ‘

Monoterpanes / Sesquiterpenes ' : :

Time of labelling [min]

See poster Ladd et al.

Experiments
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real-time

measurements of
VOCs and 13CO,
using PTR-TOF-MS,
GC-MS and 13C and

In an interdisciplinary approach we aim to shed new light into the biological
mechanisms controlling the fate of CO,, 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

180 |aser along the plant-soil-atmosphere interface and identify key drivers and processes
controlling these fluxes in response to drought
spectroscopy
(Fasbender et al. We will explore the interaction between different ecosystem components and
2018) how they feed back to ecosystem response
13C0, Laser Spectrometer See Poster by Ingrisch et al. See Poster by Darber et al.
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