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A proper management of
agricultural lands can aid in
mitigating climate change effects
on soil properties. However, to be
really effective , adaptation
measures should be tailored
according to specific conditions of
climate and soil cover. Soil
organic matter and its
components are the most
sensitive and dynamic properties,
which affect many other chemical,
physical and hydrological soil
properties and qualities. Soil
physical and hydrological
characteristics, in spite of being
mainly indirectly related to
climate change, are of particular
interest for their paramount
importance in shaping soil
services . The study of climate
change impact on properties of
agricultural soils can be pursued
with several approaches. The
“space-for-time” substitution, in
particular, has been applied to the
study of soil properties along
climo-sequences and to estimate
future soil changes at the national
and regional scale. The
comparison of similar soils,
formed by the same set of forming
factors, but under different
climates, could allow an
estimation of the changes that
might occur over time.

Our aim was to estimate the
climate change impacts on soils
under main Mediterranean
cropping systems. The impact of
climate was decoupled from that
of agricultural husbandry through
investigating the soil-climate
interactions along well defined
climosequences of the past (1961-
1990), present (1981-2010) and
future (2021-2050). Legacy soil
profiles were resampled in cereal
monocultures on Vertisols of
Sicily, permanent pastures and
meadows on sandy loam Luvisols
of Sardinia, olive tree cultivation
in medial Andosols of Campania,
and forage and livestock
production on loamy Luvisols of
Po Plain. Climatic indices were
calculated on a 30 km grid and
downscaled to 500 m. Future
climate was inferred for four
stations placed inside the studied
areas and related to soil
variations.

The Index of de Martonne (P/T
+10; IDM) values in the
investigated areas in the first
(1961-1990) and second (1980-
2010) periods resulted generally
lower, pointing to a significant
increase in aridity, apart from
Sicily, where it remained stable.
The linear relationships between
IDM and SOC found in the first
and second period resulted
statistically significant in each
studied area, showing no
interaction with the period. The
relationship between IDM and soil
qualities were all significant,
except for bulk density and
available water capacity, and
rather different between the four
soil types. Vertisols under cereals
and Andosols under olive trees
were the most vulnerable, that is,
easily affected by small climatic
variations, while Luvisols of Po
Plain and Sardinia resulted
relatively more resilient.

The foreseen climate change will
produce in the soils during the
years 2021-2050 important
modifications, not only related to
soil organic matter. In fact,
changes in erosion rate will on
average exceed carbon stock
variations. Also crusting
susceptibility will vary markedly,
in dependence of soil organic
carbon. Local variations will be
surely greater than the general
trend. Therefore the study points
to strong interactions between
climate change, soil type and
cropping system. The results of
this study suggest that the
implementation of conservative
practices, such as conservation
agriculture, are particularly to be
encouraged for Vertisols under
cereal cultivation in dry sub-
humid climatic conditions. The
study also demonstrates that soil
climosequences can be
recommended to relate soil
quality variations to climatic
changes.

Tab. 1: DM aridity index, main soil qualities, and erosion rate by RUSLE model, in different 
cropping systems under the past (1961-1990), present (1981-2010) and future (2021-
2050) climatic conditions
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Fig. 1; The extension of the cereal 
cropping system on CalcicVertisols in 
Sicily

Fig. 2: The extension of the forage and 
livestock cropping system on Chromic 
Luvisols in the Po Plain

Map 1: Study areas and climatic regimes
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