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Soil organic carbon (SOC) is essential to secure key ecosystem services such as the provision of food and other
biomass production, the filtering, buffering and transformation capacity and the climate regulation. It has been es-
timated that approximately 57% of the globally emitted C (8.7 Gt y-1) to the atmosphere is adsorbed by biospheric
C pools, ascertaining the potential soil C sink capacity of managed ecosystems at 55 to 78 Gt, of which only 50
to 66% attainable. Therefore it is essential the full knowledge of soil management practices that can affect SOC
dynamics and, in turn, climate change. Several studies focussed on the evaluation of the best cropping management
practices to accumulate C in the soil profile. Nevertheless, in most cases soil analyses were made in the topsoil
(generally in the 0-30 cm layer), ignoring the effect of C translocation in the deeper soil profile as a result of tillage
practices, crop root deepening etc.
In this context, in a long-term experiment established in the early 1960s, we quantified the SOC accumulation
within the soil profile (0-90 cm) and evaluate the effects of different cropping system on SOC dynamics. The
experiment is located at the experimental farm of the University of Padova, in northeastern Italy. The trial com-
pares four rotations with three levels of mineral fertilisation and with or without organic fertilisation. The rotations
considered are: continuous crops (grain maize, forage maize, winter wheat and permanent meadow); two-year
(maize-wheat); four-year (sugarbeet, soybean, wheat, maize) and six-year (maize, sugarbeet, maize, wheat, alfalfa,
alfalfa) with different levels of mineral, organic and mixed fertilisations.
Crops with superficially developed rooting systems (e.g. permanent meadow) highly increased SOC only in the
topsoil. This effect was enhanced by the contribution of organic amendment-C. Root-derived carbon played a piv-
otal role also in the deepest soil profile (60-90 cm) by increasing the SOC translocation. Considering the whole
profile, the highest C accumulation was observed in cropping systems with high biomass production and deep
rooting systems. Results indicated that for estimating the effects of cropping systems and agricultural practices on
C accumulation, analyses in the topsoil can be misleading and it is necessary to consider the whole profile.


