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Kommer biologisk vittring att fylla pa

skogsmarkens forrad i framtidens bioekonomi?

SLUTSATS

Vara studier visar att mykorrhizasvampar spelar en viktig roll i vittring av mineraler.
Studier med stabila isotoper av magnesium tyder pa att (mykorrhiza)svamphyfer kan
vittra mineraler i B-horisonten och 6ka Mg upptag nédr planttillvixt 6kas. Vittring
kréver allokering av kol (fran fotosyntes) till hyyfer i kontakt med mineraler. Ndér
tillgang till (organisk) kvive begrdnsas p.g.a. uttag av organiskt material, begrdnsas
planttillvixten p.g.a. kvavebrist med féljd att dven kolallokering till mineraler minskas.
Resultaten tyder pa att, utan aterféring av forlorat kvive, kommer biologisk vittring

ej att “fylla pa” skogsmarkens forrad av baskatjoner.
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Fungal communities colonising rock surfaces
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Fungal communities colonising rock surfaces
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Bacterial phyla
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LMWOAs concentration (uM)
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® Battre produktion av organiska
syror nar mykorrhizsvampar kan
kolonisera granitpartiklarna
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Elemental composition of mycelium
(grown on granite)
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Mycorrhizal fungi appear to be better than
saprotrophic fungi at mobilising base
cations and P from granite particles
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® Microcosm experiments suggest Mg is mobilised primarily
in the B horizon and that significant enrichment of 2°Mg in
the B horizon soil solution is associated with higher total
uptake of Mg by increased biomass associated with
additions of organic matter

® Removal of organic residues containing N accessed by
mycorrhizal fungi restricts plant growth and carbon
allocation to mycorrhizal fungi colonising mineral
substrates — restricting mobilisation of base cations
through weathering.



13C enrichment in soil
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Pine seedlings were 13CO,
pulse labelled and flow of 13C
was examined in podzol O, E
and B horizon soils.

13C-enrichment in mineral
horizon soils significantly
greater than in O horizon
soils. (particularly in B
horizon - treatment |V, where
Mg uptake is greatest)
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Farming with crops and rocks to address global
climate, food and soil security

David J. Beerling '*, Jonathan R. Leake ', Stephen P. Long ©**, Julie D. Scholes’, Jurriaan Ton ',
Paul N. Nelson ©%, Michael Bird ©%, Euripides Kantzas', Lyla L. Taylor ©", Binoy Sarkar ™', Mike Kelland',
Evan Delucia®’, llsa Kantola?, Christoph Miiller %, Greg H. Rau’ and James Hansen®

The magnitude of future climate change could be moderated by immediately reducing the amount of CO, entering the atmo-
sphere as a result of energy generation and by adopting strategies that actively remove CO, from it. Biogeochemical improve-
ment of soils by adding crushed, fast-reacting silicate rocks to croplands is one such CO,-removal strategy. This approach
has the potential to improve crop production, increase protection from pests and diseases, and restore soil fertility and struc-
ture. Managed croplands worldwide are already equipped for frequent rock dust additions to soils, making rapid adoption at
scale feasible, and the potential benefits could generate financial incentives for widespread adoption in the agricultural sector.
However, there are still obstacles to be surmounted. Audited field-scale assessments of the efficacy of CO, capture are urgently
required together with detailed environmental monitoring. A cost-effective way to meet the rock requirements for CO, removal
must be found, possibly involving the recycling of silicate waste materials. Finally, issues of public perception, trust and accep-
tance must also be addressed.
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NanoSIMS — biogenic amorphous mineraloids (BAMs)

® Production of secondary minerals and ;
BAMs may result in significant (long- |

term) sequestration of C from the s
atmosphere. |

® Ongoing studies using nanoSIMS, NMR
and FTIR spectroscopy will determine the |
chemical composition of BAMs E

® High-throughput community profiling

and 13C- SIP will be used to determine BAMs contain a lot of carbon
the microbial taxa involved in BAM Resistant to dissolution by acids
production and how this is influenced by Need to determine chemical composition

different forestry management practices.
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