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Study description

Research sample
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Data exclusions

Reproducibility

Randomization
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Did the study involve field work? Yes No

Statements of data and code availability are available online.

The main SOC dataset generated in this study have been deposited in the https://data.inrae.fr/ database under accession link https://doi.org/10.15454/LJRFJR (used
for the main Figures). The references used to compile SOC data and plant traits are provided in the Supplementary Information. The raw from TRY database are
protected and are not available due to data privacy laws. However, raw data for plant traits can be obtained directly from the TRY database (www.try-db.org).

We evaluated to what extent the tree properties (known as functional traits) can explain the quantity and the stability of soil organic
carbon (SOC) in forests.

We conducted a global analysis on all common gardens that comprised several mature (> 10 years) mono-specific stands of trees. In
order to have a dataset representative of all taxa, no a priori criterion was applied to select tree species. Data was extracted from
published studies (see Data collection). The final data selection was composed of 454 mature and mono-specific forest stands
distributed worldwide. Stands were clustered into 136 sites that contained several mono-specific stands in comparable conditions,
enabling us to compare the influence of different tree species on SOC pools. In total, 178 tree species, from 35 families, were
represented.

We explored the literature using specific queries on scientific platforms (Web of Science, Google Scholar). In addition, we took into
account former review studies (see PRISMA data flow). All proposed references were evaluated by both authors. The publications
that met the inclusion criteria (see Methods) we retained. As in most compilation studies, we did not determine a priori any sample
size. Instead, we collected as much data as possible.

The data extraction/checking/homogenisation from the publication was done by the two authors, who are experienced in soil
science. Data were directly collected from tables, or appendices, in publications. When data was presented as figures, we used a
dedicated software to estimate the original values (WebPlotDigitizer version 4.3). Data were completely collected and handled by the
two authors (no sub-contracting, nor student internship). The two authors had regular collective working sessions to cross-check the
quality of their respective work. The procedure for collection is fully explained in the Methods section.

Data collection for SOC values was carried out from October 2017 (beginning of the study) to December 2018 (date at which all
relevant data was extracted from the selected publications: see Data collection).

Data collection for plant traits was initiated in October 2019 (just after consolidation of the data about SOC) and was closed in
October 2020 (when we found no more usable values in the literature or open databases).

To enable being representative of all kinds of forest, no restriction was used in terms of spatial scale.

There was no data exclusion for functional traits. SOC data about non-forest sites, or highly disturbed reforested sites (mining spoil
heaps, harbour sediments, city parks, etc.) were not retained.

The results can be reproduced as all the bibliographic requests, the selected publications, the data retained, and all the data handling
are fully described in the Methods of the article. In addition, the core dataset of the study is available online (see Data availability in
the manuscript). The numerous code scripts (in SAS or in R, depending on the author and analysis) are available from the
corresponding authors upon request.

Because we retained all relevant data that was found, it was not possible to randomise data.

Blinding was not relevant because data collection for meta-analyses requires experienced operators. Instead, the two authors (who
are both experienced in such studies) worked together, discussing systematically the relevance of retaining (or not) each dataset.




