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Box 2
It was used a physical method for soil fractionation that separated:
e POM not occluded within stable aggregates (size > 50 pm; density <
1.6 g cm3);
e stable aggregates (size > 50 pm; density > 1.6 g cm3);
e silt- and clay-sized fraction (size <50 pm).

The increased contribution of organic layers and POM to total SOC suggests that
the physical protection of SOC decreased due to forest expansion on grassland.
The SOC stored in the superficial organic layers is usually more affected by
environmental and management-induced modifications than SOC in the mineral
soil. Moreover, when ecosystems are disturbed, the SOC stored in POM fractions
within the mineral soil often undergoes rapid losses (Box 1). According to our
findings, forest SOC stocks would be more susceptible than grassland SOC stocks
against management modifications or climatic changes, although the tree canopy
can naturally shelter soils against water erosion and temperature extremes.

Forest expansion on mountain grasslands caused a decrease in soil carbon stock
within the mineral soil and within the physically protected fractions. The findings
have both ecological and management implications for the sequestration of
carbon in soil and climate change mitigation.
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Lessons learned

e Forest successional stages did not
accumulate as much carbon in soil
as the managed grassland in a
mountain area.

Managed grasslands are precious
resources for mountain areas and
can store soil carbon that is better
protected against disturbances
than the carbon stored in forest
soils.
Soilcarbonbecamemorevulnerable
to decomposition, e.g. under
climate change or management
induced-perturbations.



