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Introducao

Plant litter

Woolf, D., Lehmann, J. (2019) Microbial models with minimal mineral protection can explain long-term soil
organic carbon persistence. Sci Rep 9, 6522. doi: 10.1038/s41598-019-43026-8



Introducao

Dinamica hipotética da massa remanescente durante a decomposicdo de um material
vegetal labil (i.e. alta qualidade de C e concentracdo de N) e um material vegetal
recalcitrante (i.e. baixa qualidade de C e concentracao de N).
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Cotrufo, M.F. et al. (2013) The Microbial Efficiency-Matrix Stabilization (MEMS) framework integrates plant litter decomposition with soil
organic matter stabilization: do labile plant inputs form stable soil organic matter? Global Change Biology, 19, 988-995. doi:
10.1111/gcb.12113



Introducao

Método tradicional
de quantificacao de
decomposicéo da
liteira — litter mesh
bag method.

Mijofors, Kristina & Johansson, Maj-Britt & Nilsson, Ake & Karnbranslehantering, Svensk. (2020). Input and turnover
of forest tree litter in the Forsmark and Oskarshamn areas R-07-23.



Isotopic labelling

Andropogon gerardii

Soong, Jennifer L et al. (2014) Design and operation of a continuous 13C and
15N labeling chamber for uniform or differential, metabolic and structural, plant
isotope labeling. J. Vis. Exp, 83, 1-9. doi:10.3791/51117



Experimento
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Analises

* Analise de concentracdo de Ce N

« Analise isotopica

« Fracionamento quimico da liteira

« Fracionamento fisico da MOS (camadas | e Il) —

densidade e tamanho
« Fracao leve (LF <1.85gcm3)
* Fracao pesada (areia, associada ao silte, associada a
argila)
* Phospholipid fatty acid (PLFA) — biomarcador de

comunidade microbiana



Resultados
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MOD e incorporacao microbiana
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Cotrufo, M.F. et al. (2015) Formation of soil organic matter via biochemical and physical
pathways of litter mass loss. Nature Geoscience 8, 776—779. doi:10.1038/nge02520
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Material nao estrutural soltuvel liberado no solo (ex: mono e dissacarideos)
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Material nao estrutural soltuvel liberado no solo (ex: mono e dissacarideos)

Incorporacéao pela microbiota
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Material nao estrutural soltuvel liberado no solo (ex: mono e dissacarideos)

T ea @ Formacé&o de compostos microbianos de
250 *e baixo peso molecular a partir de C-liteira

Incorporacéao pela microbiota
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Material nao estrutural soltuvel liberado no solo (ex: mono e dissacarideos)

T ea @ Formacé&o de compostos microbianos de
250 *e baixo peso molecular a partir de C-liteira

Formacao de MOS estavel por
Incorporacédo pela microbiota Interacoes organo-minerais!
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Eficiéncia da formacéo de C organico a partir da perda de C da liteira e incorporacao
relativa de C microbiano derivado da liteira durante a decomposicdo de A. gerardii.
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Eficiéncia da formacéo de C organico a partir da perda de C da liteira e incorporacao
relativa de C microbiano derivado da liteira durante a decomposicdo de A. gerardii.



Durante os estagios iniciais da decomposicao, a liteira perde compostos
soliveis nao estruturais que sao incorporados eficientemente pelos
microbios, resultando em matéria organica fina associada a minerais.

Imagens de microscopio
eletrbnico de varredura
de matéria organica
associada a minerais,
incluindo visao geral e
detalhne em solo sob
pastagem.

LAVALLEE et al. Conceptualizing
soil organic matter into particulate
and mineral-associated forms to
address global change in the 21st
century. Global change biology,
V. 26, n. 1, p. 261-273, 2020.




MODELO CENTURY
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Nova abordagem necessaria na modelagem: compostos labeis podem formar
MOS estavel pela atividade dos microrganismos.



Transferéncia fisica
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Cotrufo, M.F. et al. (2015) Formation of soil organic matter via biochemical and physical
pathways of litter mass loss. Nature Geoscience 8, 776—779. doi:10.1038/nge02520
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small organic microscopic
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lifetime lifetime slow
= fast cAfbon =

1-50 cycling 10-1000
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Jocelyn Lavallee - https://theconversation.com/soil-carbon-is-a-valuable-resource-but-all-soil-carbon-is-not-
created-equal-129175



Leaching,
ex vivo modifica-
tion

In vivo turnover

Fragmentation

Large aggregates
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LAVALLEE et al. Conceptualizing
soil organic matter into particulate
and mineral-associated forms to
address global change in the 21st
century. Global change biology,
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Obrigada!
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