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K Soil Organic Matter (SOM) plays an important role in global C cycling?® \
* response to future climate conditions is still unclear
e source or sink?
e Biogeochemical models partition Soil Organic Matter (SOM) into pools
with differing properties to predict C input and output in the soil system?
* physical fractions can be isolated in the lab that correspond to these

\ model pools3 /

Soil Organic
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..what we did

.

We used a climate manipulation experiment in Austria to better
understand the effect that elevated temperature and elevated
atmospheric CO, concentrations have on SOM in different physical
fractions

J

|

ClimGrass

Ambient eT eCO,

+3°C +300 ppm +3°C x +300 ppm
n=12 n=3 n=3 n=8

Piepho et al. (2017)
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We found significant
e O amounts of OM in the sand-

sized fraction, so we treated
it as an extra fraction
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cPOM: Course POM fPOM: Free POM SPT: Sodium Polytungstate (Nag[H,W,0,,], p = 1.6 g*cm3)
maA: Macro-aggregates iPOM: Intra-aggregate POM US: Ultrasonication (58 J * mI)
miA: Micro-aggregates SaOM: Sand-associated OM
scA: Silt & Clay sized aggregates CaOM: Clay-associated OM
| Analytical Methods: Statistics: :
I - EA-IRMS: C + N-content, §13C, §1°N - Linear Mixed Effects-Models :
| . . . 4
i - Pyrolysis-GC/MS fingerprinting - PERMANOVA I
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Pyrolysis-GC/MS

pyrolysis-products
on GC-column,
analysis on MS-
system

SOM: Complex, high molecular
weight molecules -> difficult to
characterise & analyse

High temperature (> 500°C)
He-atmosphere (no O,)

gas chromatograph mass spectrometer
injector

S D e
column L Pl T

HO
He inlet ion
o OH source mass filter
| (e} iy, detector
—— . .

—

Pyrolysis v
""‘MOJYOH evacuated chamber
heated oven

Some with known
origin molecule
from literature

Original Compound

Analysis

o~
High-throughput, semi-
Relative Abundance automated compound
identification, peak
integration and
calculations

Ordination, Multivariate
Analysis

1) https://orgspectre int.blogspot.com/2014/11/gas-c| phy pectrometry-gc.html
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Vlain Results
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Soil Structure

Weight by Treatment (in % of total weight)

Size Class Ambient eT eCoO, eT x eCO, LME

79.43 78.58 79.88 84.41 eco,*|
14.85 15.05 13.90 10.75 eCo,*|
5.47 6.20 5.84 4.63 n.s
0.26 0.17 0.38 0.21 n.s
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C Content

Absolute Relative
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Total soil C was slightly increased with
treatments (non-significant)
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(o .
,New C” [ncorporation
distinct isotopic
a) Bulk Soil maA miA scA ?Zs flgsoss‘;** composition of
Size Class xT: ns. About 20% of bulk soil was renewed after 4 ( Iadde"ccg’z :
) i onlyone an
T 60 years of fumigation (turnover of 20 years) eT x eCO, blots!)
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(@) . . . .
w é L with decreasing particle size )
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*Significant difference between ambient and warmed (Tukey-HSD, a = 0.05)
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Chemical Composition

- vma
-4-202 4

POM meA mA scA

Indole-

Benzonitrile, 3-methyl-
Pyridine, 2-methyl-
Hexadecanenitrile:
Benzonitrile:

1H-Pyrrole, 1-methyl-
Pyridine, 3-methyl-
2-Propenenitrile:
2-Pyridinecarbonitrile:
Benzyl nitrile:

Pyridine

1H-Pyrrole, 3-methyl-
1H-Pyrrole, 2-methyl--
Pyrrole:
3-Acetamidofuran
Undecane, 3,8-dimethyl--
1—Nnnene,34 8-trimethyl--
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Heptadecane:
Heneicosane:
1-Undecene*
ordecene -

osecae, 2 o Based on relative abundance of substances with
1-Dodecene:

o X a literature-backed origin molecule class

Dodecane-

Pentadecane-
Octadecane:
Ci

T Distinct fingerprints of each size class (and
density fraction, not shown)

~

2-Methoxy-4-vinylphenol

Phenol, 4-ethyl-2-methoxy--
Phenol, 2,6-dimethoxy-4-(2-propenyl)-
Phenol, 2,6-dimethoxy-+

Creosol

Phenol, 2-methoxy--

Peak Unknown-
2-Cyclopenten-1-one, 2-methyl-
3-Furaldehyde-

Levoglucosenone

Benzofuran-

2(3H)-Furanone, 5-methyl-
2-Cyclopenten-1-one, 2-hydroxy-+
Furan, 2-methyl-
2-Furancarboxaldehyde, 5-methyl-
2(5H)-Furanone, 5-methyl-
2(5H)-Furancne-
2,3-Anhydro-d-galactosan-
Furfural-

o
&

miA: Higher relative abundance of lipid- and
aromatic/phenol-derived compounds than maA

Carbohydrates
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Styrene-
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NMDS2

Chemical Composition
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Silt & Clay
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NMDS and PERMANOVA
based on a Bray-Curtis
dissimilarity matrix using

the relative abundance of
pyrolysates with a known
origin (from literature)

( )
Chemical composition followed particle size
- ’
The oldest and smallest fractions (silt & clay-sized) also differed significantly from each other
- S
Climate Change treatments did not significantly alter chemical composition
& J
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Summary
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Many thanks to...

Andi Richter

Assembly

/ ..You! CE:GUGeneran \

Please join the breakout text chat after the
live session if you have any questions!

Alberto Canarini
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Victoria Martin

Or, feel free to contact me anytime:

DX moritzmohrlok@ecosystem-science.at

Margarete Watzka
\y @MMohrlok /

Sabrina Pober

Ludwig Seidl
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