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Summary Fe vs Al for SOC stabilization

_ What can we see from bulk soil?
(The relative importance of Fe and Al

Looking at the = Bulk soil scale
- - Increase Fe. Al and SOC tent Decrease could not be ascertained from only these
microscale with “ = Aan PN _bulk soil measurements.

/
Less reduced (Fe**)—Fe redox state— More reduced (Fe2+) \/ Subsoil depths 60 — 90 cm
N a nOSI M S High . I 1 . I Fe and Al: Dithionite citrate extraction
leferences N Fe and AI bEhaVIOI‘ and lower _(g)l\;lganlc matj[e_r — and h|gher 200
: composition :
(a)SEM image alkyl/O-alkyl-ratio (OM) P alkyl/O-alkyl ratio 160 - 5
Workflow of microscale Wl * . - l " n . ¢
investigations starting with (a) e : M Icroscale 120 - mu" o 8
scanning electron microscopy, (b— /"/. ® ’..
d) NanoSIMS measurements, (e—g) 80 1m -l. - %’.
segmentations based on machine-
learning segmentations More area Of |\/|Ol’e area Of 40 L q = 3213)8-;]?85 QOX/ = é203)6-55595
N G A N OM associated OM associated = 0 p <0.05 p <0.01
(l?) C_omposnte image of elemental (F) Cqmgosnte image of elem.ental (d) C»omposute image of ele th Fe an d Al . o70) . . . . 1
distributions related to OM distributions related to Al oxides distributions related to Al ox Wl Wlth Al fn DIthIOnIte Cltrate _ DCB EXtraCtable (g kg_ )
o 200
Zi o o \ ' 4 4 4
= ?‘ : ;? | ' / <y 8 +00 m = ¢ e * 9
A 5| 5 | . 120 { = * * .
g . . ™ 4 'f}/f o ® °
o ~ 5um ‘ S et - 80 .f ...
(e) Simple segmentation related if)z:rzpleizegrnentation related (g)FSirg.ple_Eeg.mentation related : PreC|p|tat|On and 40 f. y — 0.35x + 74.76 ° ’ — 037)( +77.4
to OM distribution (o) istrioution to Fe distribution ' . 2 —
e a’ " "o altitude | R?=0.28 RE= .22
‘ * - ¢ v P s Y ¢ 9 - !
'i%@-i%&-wyo B TR o SPU B v 0 P <005 —p <004
: ; “‘3 - ‘;& ) é ; ‘ ; ..% . QED ; K v \ oo 0 100 200 300 0 50 100 150
i S bgﬂ,.w@g el E ™ o R et T E - s « v & . -1
S . &' - S . St . = Ammonium oxalate - OX extractable (g kg™*)
ARG ARG LA Here we demonstrate that spatial
S o = i : s ST

relationships between Fe and Al Changes in SOC and
g%  with SOC at the microscale display Fe composition

© = i
c & a shift towards Al-dominated SOC
23S g14g | = _ m reduced forms of Fe and lower
@ - -
s £ associations at higher precipitation Carboxylic —C levels at higher
- - - - -
S & that could not be ascertained from precipitation levels
T 35.93
o :
z5 bulk measurements alone. R
O\o = Raw spectrum
- @ ;?gglg% area = A - - MOdeI ﬁt
a 63.1% — eV Gaussian
Low rainfal High rainfall m | Carboxyl Aromatic O-Alkyl ~ Alkyl > , ~ o [12006eV e
~1800 mm year ~2300 mm year = JED b Y = A e e
] pI‘OpOI‘tIOn Of E E i E i '8 ;igseu\?satr‘e';o:tronite : ~7128 e’V Gaus’sian
O Unassociated OM @OM & Al carboxylic C groups - ge § 22.1% functions
) A | g\ ® | o | = — .
BOM & Fe 5OM & Al & Fe at the higher i/ T\ czommye S ; "ot | ) rom Koedee XANES specta
Microspatial propertigs i.n <2 mm clay fraction. Area contributions precipitation level . : E % 2300 mmyear! E ;c;rogh:]mpr;!:;;:_i;ca;i:; zlggglsm?nt
of OM segment associations. may |nﬂuence E i | i S yearl. The Gaussian function at
. E i i i o : JETTTIN 7120.0 eV (red line) associated
Ol‘ganO-mInera| ' { ~ 2200 mm yr 'g : with the 1s—4s transition was
. : . aSSOCiatiOnS. § i E E é é ~220c;m:rg:a=r1 °o : i 8 E :;Z(: as;mi es;imatee of the Izwe;
Whlle Fe COI‘ItI‘IbUtEd tO \ At 5 hlgher \ C I‘bOX IIC C ro S § i : E E E § e - - assocgi»;ter(]jft/vitfht?ncheAazIeEj FS§+
I 0 preCIPItatlon d y g up = E 5 E : | 2 : "eetes content, indicating more
apprOXImately 40 /O Of I an |m Ortant 2 : : : : i L : reduced forms of Fe at higher
the m|Crosca|e Organo- Ievel’ OM Was p ay . p g- E i i i E ~ 2000 mm yr’ Ferrihydrite E precipitation levels
. - 2199 mostly @Ie in SOC accruay 8 - 3 B 71206V area = 1.3%
mineral associations in unassociated or _ L ,
the lower precipitation onlv associated -\ AN e
site, this contribution at Wit?‘: Al / i i . E : X-ray absorption energy (eV) N
i i i | : : : | ~1800 ‘ . .
the higher 0ralnfall regime il B I B e /Such Fe reduction can potentially
Was only 5% / . e T ® result in a loss of SOC to the
f‘ﬁf'lltat't?msh e Developed by: 13C NMR spectra of the clay fraction (<2 mm) dagueous phase. Elevated moisture
ety s s e sy vt 5 of subsoil samples collected from distinct levels can result in SOC losses
) Postions o7 fhe clmae graclen mainly by its release from Fe

7 Virginia Tech, Forest Resources and Environmental Conservation 310 W Campus Dr Blacksburg, VA 24060 QSSOC I atl O n S /



mailto:thiago.inagaki@wzw.tum.de

