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Exudation of organic anions in the rhizosphere and mechanisms
of mineral dissolution
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Study sites along the Chllean Coastal Cordillera
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Hypotheses

H1: With increasing precipitation the acquisition strategy for nutrients will change from a system

relying on P directly from mineral weathering to a system mainly utilizing organic P.

H2: The content of apatite will be diminished in root proximity.

H3: LMWOA in soil have a positive correlation with apatite content.

Background Hypotheses Study design Results Conclusion
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SG, Cambisol

LC, Cambisol

(modified from Bernhard et al., 2018)
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PCA by P species and LMWOA
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Oxalic acid concentration in the rhizosphere and along the
climosequence SG LC NA
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Apatite in the rhizosphere and along the climosequence
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Inorganic P In the rhizosphere and along the climosequence
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Organic P in the rhizosphere and along the climosequence
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e Strong correlation of LMWOA with apatite and P,
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RDA disentangling factors shaping P speciation - LC

Tp]
 No clear pattern -
e Conditions in the topsoil resemble NA while subsaoil -
0
conditions are more close to SG ©
N o
< o
2 0
<
Depth

O1 |
O 2 '

A 3 | | | |

-2 -1 0 1

RDA1
Background Hypotheses Study design Conclusion

12



Kiel University
Christian-Albrechts-Universitat zu Kiel

GEORG-AUGUST-UNIVERSITAT ®
GOTTINGEN

RDA disentangling factors shaping P speciation - NA
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Summary
« Climosequence:

 Primary and organic P strongly influenced by precipitation

 Adsorbed inorganic P not influenced by precipitation
 Rhizogradients:

e Strong impact on inorganic (+) and organic (-) P

« Strong impact on LMWOA (+)

Conclusion

« P acquisition strategy
* In the semi-arid environment P acquisition is driven by biotic weathering of P minerals
 Under humid conditions P demand is covered by organic sources

 Mediterranean site in topsoil as the humid site, subsoil resembles the semi-arid ecosystem

Background Hypotheses Study design Results
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Standards for fitting XANES spectra

Standard Description Abbreviation

Ca-hydroxy-apatite Primary P bearing mineral HydAp
pQ4A|Cry5ta|||ne ...................................................................................................................................................................................................................................... A|po4_cr,5t ................................

PO,-Al amorphous AIPO,_amo

PO,-Fe amorphous Inorganic P associated with Fe- Al- and clay FePO,_amo

PO,-Fe crystalline particles. FePO,_crist

PO,-Ferryhydrite FH_PO,
_POgAl-Montmorilonite . MontA PO,

IHP-Ferrihydrite Organic P associated with clay particles and FH_IHP

Ferrihydrite (inositolhexakisphosphate serves as
IHP-Al-Montmorillonite Mont_Al_IHP

a proxy for organic P in general).

« Sample spectra were fitted by linear combinations of standard spectra
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