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Soils play an important role in climate change mitigation by storing carbon and decreasing 
greenhouse gas emissions in the atmosphere. The carbon associated to the different soil 
fractions can vary over time due to several factors including biological system characteristics, 
climatic conditions or land use. The aim of this study was to evaluate the amount of carbon 

uses traditionally encountered in the semi-arid areas of the South of Portugal (natural forest 
vegetation, agroforestry and agricultural). The experiment was carried out in three plots of the 
Perímetro Florestal of Contenda located in the Baixo Alentejo province, South of Portugal. 
The three selected plots were: i) a plot with natural forest vegetation, dominated by uneven 
aged Quercus rotundifolia L. trees established through natural regeneration, ii) a plot with an 
agroforestry land use (montado), in which uneven aged Quercus rotundifolia L. trees were 
established and are currently at a low density (66 trees ha-1) and combined with an extensive 
grazing with sheep, iii) a plot with an agricultural land use in which during the last six years 
the soil was tilled to sow a mixture of grasses (triticale, oat and wheat) and legumes (clover) 
for livestock feeding. In these plots soil samples were collected at a soil depth of 25 cm in 
March 2017. In the plots with natural forest vegetation the soil samples were collected under 
the trees and in the agroforestry plots the soil samples were collected under the trees and in 
those areas not affected by the trees. In the laboratory, soil samples were physically fractio-

Elemental Analyzer. The percentage of carbon was used to calculate the carbon storage per 
hectare (Mg C ha-1) in the soil fractions. The obtained results showed that the land use modi-
fied the carbon storage in the soil fractions, mainly due to the different inputs of organic mat-
ter to the soil and the management activities associated with each land use such as the soil 
tillage or the livestock grazing. In this study, the trees established in the plots increased the 
carbon storage per hectare in the macroaggregates and in microaggregates probably due to 
the high inputs of organic matter to the soil coming from the tree leaves and roots. Therefore, 
in semi-arid areas such as those in this study it could be recommended the implementation of 
agroforestry systems such as the montado as a land use to mitigate the effect of the climate 
change, allowing agricultural production.


