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Objective

Soil health and fertility in the Mediterranean region are deteriorating due to increasingly
unfavorable environmental conditions, including ongoing changes in climate conditions
and more intense and frequent extreme events such as droughts, heatwaves, and
floods. Conventional crop management involving deep and frequent tillage leads to

a depletion of organic matter and carbon in the soil, resulting in reduced fertility and
lower aggregate stability, which increases soil's susceptibility to erosion. Conservation
tillage techniques can contribute to the mitigation of these effects by preserving water
and soil. Conservation tillage seeks to minimize “soil disturbance." This, combined with
‘crop residue management,” helps protect soil surface from erosion and increase its
organic matter content over time.

Result

By reducing tillage and soil disturbance, soil becomes more compact and less oxyge-
nated (Fig. 1), reducing the mineralization rate of organic matter (Fig. 2). This can lead
to an increase of the organic matter content in the upper soil layers, as observed in the
long-term experiment, lighthouse, that showed an increase of about 1% over 10 years
compared to conventionally managed soils. In fact, conventional practices create an
environment that favors oxidative processes, leading to a depletion of organic matter
over time.

Recommendations

Conservation tillage allows for the reduction of organic matter mineralization while en-

suring soil preservation. However, excessive soil compaction due to untimely agricultural

operations must be prevented and a rational management of crop residues and weeds
should be implemented. Moreover, optimal management requires continuous up-to-date
training and knowledge exchange, including information on funding opportunities.
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Figure 1: Soil compaction curves based on
different soil tillage.
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Figure 2: Soil organic matter accumulation and consumption as a function of soil aeration.





