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remote sensing for reforestation technologies for assessing soil
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e Sistemas
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PESQUISA

» Manejo de pastagens
* Gest3o de residuos

« Aditivos alimentares
 Microbiota ruminal
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* Protecdo de plantas
« Melhoramento plantas
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Sectorial Research Chair

Blue Carbon
Ecosystems

* Agri-food systems

» Crop management

* Plant protection

* Plant breeding

* Ecological restoration
* Forestry

* Soil C management

* Soil fertility

» Soil biodiversity

« Soil conservation & restoration
« Soil health & ES

Ferreira, T.

» Pasture management
» Waste management
* Feed additives

« Rumen microbiota

» Animal performance

» GHG emissions

* National inventories
« Agricultural zoning
* Climate projections
» \Water manageme

* Precision Ag

» Modelling tools

» New methodologies
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Soil carbon debt from land use change

in Brazil

Received: 16 January 2025
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Jodo M. Villela®", Junior M. Damian®?, Daniel R. P. Goncalves ®°,
Luis G. Barioni ®2, Mauricio R. Cherubin®* & Carlos E. P. Cerri ®'*

Carbon farming is a fundamental strategy for mitigating climate change. Brazil,
with 276 million hectares of agricultural land, has strong potential to lead this
agenda, but uncertainty about soil carbon (C) debt hinders understanding of
its true mitigation capacity. Here, we estimate the soil carbon gap, the differ-
ence between soil organic carbon (SOC) stocks under native vegetation and
agricultural land across Brazil's six biomes, which represents the theoretical
potential for soil recarbonization. A meta-analysis using a comprehensive
national SOC database (4,290 records, 0-30 cm) is used to estimate an overall
carbon debt of 1.40 + 0.1 Pg C. The results show that sustainable practices such
as crop rotation, intercropping, no-tillage, and integrated agricultural systems
enhance SOC recovery. These findings highlight Brazil's capacity to drive
global emissions mitigation, guide low-carbon policies, and position the
country as a key actor in the emerging global carbon market.
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Carbon farming is a fundamental strategy for mitigating climate change. Brazil,
with 276 million hectares of agricultural land, has strong potential to lead this
agenda, but uncertainty about soil carbon (C) debt hinders understanding of
its true mitigation capacity. Here, we estimate the soil carbon gap, the differ-
ence between soil organic carbon (SOC) stocks under native vegetation and
agricultural land across Brazil’s six biomes, which represents the theoretical
potential for soil recarbonization. A meta-analysis using a comprehensive
national SOC database (4,290 records, 0-30 cm) is used to estimate an overall
carbon debt of 1.40 + 0.1 Pg C. The results show that sustainable practices such
as crop rotation, intercropping, no-tillage, and integrated agricultural systems
enhance SOC recovery. These findings highlight Brazil’s capacity to drive
global emissions mitigation, guide low-carbon policies, and position the
country as a key actor in the emerging global carbon market.
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Climate-smart
agriculture and soil C
sequestration in
Brazilian Cerrado: a
systematic review

Taxa de sequestro de C
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