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Measurements made on the trees. BD: BASAL DIAMETER; BH: BREAST
HEIGHT(1.30 m); dbh: diameter at breast height; h: height; stem(S), and
morphological inversion point(MIP). Credit: Baietto, A., et al.
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Savannas are a mixture of patches of trees and shrubs combined with an
herbaceous understory. This biome significantly contributes to the global
carbon stock and climate change mitigation. In Uruguay, subtropical
wooded savannas account for around 100,000 hectares, with a relevant
portion restricted to soils with high sodium content.

Unfortunately, these savannas have suffered repeated events of illegal
clear felling for harvesting wood products and being replaced by crop
and livestock grazing systems. Despite this, few studies provide
information regarding the distribution of carbon stored in the different
components and the soil.

In this context, a recent study published in the journal Forest Ecosystems
offers insights into mathematical relationships (allometric equations) for
estimating the above-ground biomass of trees and shrubs and the carbon
stock distribution among the different ecosystem components (soil,
trees, shrubs, and herbaceous plants).

The study's authors, from Uruguay and Spain, found allometric
equations for the most frequent tree species and shrub genera, allowing
them to estimate the above-ground biomass of these components with
high accuracy. To achieve this, a set of measurements was carried out on
the trees (see the image) and shrubs.

"The measurements on the trees did not require their complete
destruction, which is significant given the environmental and legal
restrictions against cutting them down," explains Andrés Baietto, lead
and corresponding author of the study. "For the shrubs and herbaceous
plants, destructive sampling methods were applied."

To obtain the carbon stock, the team performed laboratory analyses to
transform the above-ground biomass estimation into carbon stock
records. Finally, soil sampling in depth was carried out to estimate the 

2/3

https://phys.org/tags/savannas/
https://phys.org/tags/wood+products/
https://doi.org/10.1016/j.fecs.2024.100216
https://phys.org/tags/herbaceous+plants/


 

organic carbon contained in it.

The authors confirmed that subtropical wooded savannas associated with
sodic soils contain substantial amounts of carbon, with the soil holding
the highest proportion. Their results highlight the importance of the
studied cover as a carbon sink.

"The role of the soil as the most crucial component is particularly
relevant because the carbon retained in it is highly susceptible to being
released if subtropical wooded savannas are replaced by crop and
livestock grazing systems," adds Baietto.

"This substitution usually leads to a significant increase in carbon
dioxide emissions, one of the main greenhouse gases responsible for
global warming. Therefore, conserving subtropical wooded savannas
associated with sodic soils could be a relevant practice for reducing
carbon dioxide emissions in a climate change context."

  More information: Andrés Baietto et al, Carbon stock estimation in
halophytic wooded savannas of Uruguay: An ecosystem approach, Forest
Ecosystems (2024). DOI: 10.1016/j.fecs.2024.100216
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