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SHORT-LIVED ""C FOR CARBON TRACING IN PLANTS

Carbon Isotopes for tracer studies in plant sciences: 1'C, 12C, 13C, “C

» Administered non-invasively as '"CO, to the leaves
e Can be detected from outside of the plant / pot and short half life (20 min) of tracer
—~>Dynamic studies on allocation and transport by repeated measurements (~every 2-3h)

—>Complementary measurements (MRI, Proteomics...) and final harvest of non-
radioactive plant

3D detection possible with Positron Emission Tomography (PET)
» On-site production required
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""C-PET EXPERIMENTAL PIPELINE
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""C-PET EXPERIMENTAL PIPELINE
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""C-PET EXPERIMENTAL PIPELINE

Plant leaf in :> Gas exchange :> PET 3D tracer
Cuvette Setup and labelling detection
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simplified flow
scheme of gas
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LEAF LABELLING IN CASSAVA
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LEAF LABELLING IN CASSAVA
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LEAF LABELLING IN CASSAVA

L RO

ROl 2

ROI 3
R 1:;| 4
R |:|1 5
ROI G
RON7
ROIS
ROIQ

ROL10

ROI'11

ROI12

@) JULICH
Member of the Helmholtz Association J Forschungszentrum



Tfacer aftivity [a.u.]

MODEL-BASED TRACER FLOW ANALYSIS
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Otput of "best" fitting model

Parameter Parameter estimate C.L

Flow velocity 10.3 mm min- 18.2%

Lateral loss” 22.0 % cm-1 1.52%

Biihler et al. (2011);

* Loss available for models with storage compartment
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Biihler, von Lieres & Huber (2013);

C.I. = Confidence Interval

Metzner, Biihler et al., unpublished
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LOW VARIABILITY IN TRANSPORT VELOCITY IN THE
STEM FROM DIFFERENT MEASUREMENTS
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TRACER FLOW IN
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TRACER FLOW AND LOSS IN LOWER STEM AND
ROOTS ALSO SHOW LOW VARIABILITY
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EXAMPLE OF MRI IN LARGER STORAGE ROOTS
(MEASUREMENTS DONE OUTSIDE OF CASS lll)
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POTENTIAL AND CHALLENGES FOR "C-PET IN
CASSAVA

e Preliminary data from 5 plants and ~30 measurements

e Tracer allocation in the stem and root can be imaged

* Flow velocity from different leaves can be reliably determined in stem and root
e Loss can be estimated currently for the root and part of the stem

e Older leaves and plants under stress conditions can be difficult to measure (Tracer uptake,
transport)

e Number of measurements per day limited to ~three
o Auxiliary MRI difficult with potting substrate
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LOW VARIABILITY IN TRANSPORT VELOCITY IN THE
STEM FROM DIFFERENT LABELLED LEAVES

-
[e2) o
L L

tracer transport velocity [mm/min]

Leaf1M1 Leaf1M2 Leaf1M3 Leaf2M1 Leaf2M2 Leaf2M3

@) JULICH
Member of the Helmholtz Association J m

Forschungszentru



LATERAL LOSS IN CASSAVA SHOOT FROM DIFFERENT
LABELLED LEAVES
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TRACER VELOCITY IN BEAN SHOOTS
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