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Soil organic carbon (SOC) is a key component of terrestrial ecosystems. Experimental studies have
shown that soil texture and geochemistry have a strong effect on carbon stocks. However, those
findings primarily rely on data from temperate regions or use model approaches that are often
based on limited data from tropical and sub-tropical regions.

Here, we evaluate the controls on soil carbon stocks in Africa, using a dataset of 1,580 samples.
These were collected across Sub-Saharan Africa (SSA) within the framework of the Africa Soil
Information Service (AfSIS) project, which was built on the well-established Land Degradation
Surveillance Framework (LDSF). Samples were taken from two depths (0-20 cm and 20-50 cm) at
46 LDSF sites that were stratified according to Koeppen-Geiger climate zones. The different pH-
values, clay content, exchangeable cations and extractable elements across various soils of the
different climatic zones (i.e. from arid to humid (sub)tropical) allow us to identify different soil and
climate parameters that best explain SOC variance across SSA.

We tested if these SOC predictors differed across climatological conditions, using the ratio of
potential evapotranspiration (PET) to mean annual precipitation (MAP) as indicator. For water-
limited regions (PET/MAP > 1), the best predictors were climatic variables, likely because of their
effect on the quantity of carbon inputs. Geochemistry dominated SOC storage in energy-limited
systems (PET/MAP < 1), reflecting its effect on carbon protection. On a continental scale, climate
(e.g. PET) is key to predicting SOC content in topsoil, whereas geochemistry, particularly iron-
oxyhydroxides and aluminum-oxides, is more important in subsoil. Clay content had little
influence on SOC at both depths. These findings contribute to an improved understanding of the
controls on SOC stocks in tropical and sub-tropical regions.
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