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Agenda:

A Why aquaticinterfaces(plant-sediment, sedimentwater) are

Important in aquaticsystent?
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A Carbon Sequestration in Salfarshesand
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Overarchingopic:

Spatiotemporal dynamics
of rhizosphere processes
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Importanceof interfacesin aquatic
ecosystems




Plantmediated sediment oxygenation release oxygen into the rhizosphere

Elymusathericus- Waddensea marshes, Germany
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Wetlandplant rhizosphere

143rhizomeswith aerenchyman
crosssection

~6000rhizomeswith aerenchyma
per m? at -5 cmdepth
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Morphology of Spartina rhizospherestructure
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Wetlandrhizospherescan
developaverydense
biomass

Consequentlythere is large
areawith plant-sediment
interfaces
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Plantmediated sediment oxygenatiolq How does it work?

Oxidized sediment
— Root and Rhizomes

O, O, 0,
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Plantmediated sediment oxygenatiolq How does it work?

Oxidized sediment
— Root and Rhizomes

— Oxic Rhizosphere
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Spatiotemporal heterogeneity controls important ecosystem functions

SRaliigpatcieiioanSscanCe Unvegetated coastal sediment
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Spatiotemporal heterogeneity control important ecosystem functions

Diagenetic processes Ecosystem functior

Unvegetated coastal sediment S“'“t‘fl’“"'s
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Plant mediated sediment oxygenation
¢ Plant benefits ?
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Howto measureplant ¢ sediment
Interactions- a review ofmethods




: : : CCD camera “ - A

Methods for studying roesediment - | 2
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Nanoparticles
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~ Microsensor
%_ probinginartifical,
transparent sediment

Single/ Single gel probes or double gel
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AMicrosensors rofiling

Space: 1Bprofile
Time: Continuous measures Atmosphere
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2 Kind of measuring principles

AMicrosensors
Space: 1Bprofile
Time: Continuous measures

Micro-electrodes: Micro-Optodes
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Analytes O,, H,, H,S, NO, NO, Analytes O,, pH and pCQ©
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AMicrosensors ~ —* 3
Space: 1Eprofile 5 ]
Time: Continuous measures @
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Short Spartina alterniflora
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RhizosphereéD,-dynamicsstudied
with Multi Fiber Optode

: _ _ Photo© PreSens
AMicrosensors Commercially available systeqri0optodes
Space: 1Eprofile
Time: Continuous measures
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Diffusive Gradients in Thifilms (DGT) or Diffusive Equilibration in Thikilms (DET)

2Dimagesof porewater dissolvedionsand gasses

AMiCFOsensors inorganic nutrient (e.g., P, Fe, Mn)

contaminant (e.g., As, Cd, Pb)
Space: 1Eprofile Gases(H2S)
Time: Continuous measures
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Planaroptode investigations



Planaroptode imaging

Plant

Planar optode behind
transparent front plate

VisiSens TD imaging system
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- PC+ Software
- Modular imaging modalities
- Data recording and analysis

Sediment /Y

Roots  Rhizobox with LED Excitation light - Big area kit ‘/ PreSens
removable front plate




Prepairing rhizobox

i)
o
S
o
=S
o
S
o
o
Q
@
—
5
o
=
>
Q
S
Q
<




Imaging oxygen distribution
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Ref LenzewskiKoopJakobsen et al, Nephytologist2018



Planaroptode imagingis a quantitative technology
- Eachpixel in the optode imageis assignedan [O,]-value

Visualization of the spatial oxygen distribution as 2D image
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Planaroptode imagingis a quantitative technology =
- Eachpixel in the optode imageis assignecdan [O,]-value =
1. Key Feature: Quantification @patialVariation %
%0 atm. sat. é
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Planaroptode imagingis a quantitative technology >
- Eachpixel in the optode imageis assignedan [O,]-value S
2. Key Feature: Quantification oiemporalVariation %
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Dynamics of O,, pH and CO, in marsh rhizospheres
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Koop-Jakobsen et al 2018 Frontiers in Plant scien



Dynamics of O,, pH and CO, in marsh rhizospheres

Daily variation in @ pH and CQaroundSpartinaroot. (periods: 12h light/ 12h dark)

https://www.researchgate.net/publication/326033658 Video following O2 pH and CO2 distribution around a root of the wetlanmsg6Epartina anglic



Plantmediated sediment oxygenation
In Elymus athericus




Research example 1
Plantmediated sediment oxygenation facilitate the
spread ofElymus athericusm European marshes

Ketil KoopJakobsen AlfredWegenerinstitute - WaddenSeastation, Germany
Robert Meier, PreSen$recision Sensing GmbH, Regensburg, German
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Oxygen dynamics i&lymusathericusrhizosphere

Elymusathericus

Characteristics
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