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Climate evolution, with the foreseen increase of temperature and decreasing trend in precipitation, might cause
significant changes in the availability of water resources especially in the Mediterranean region. European
countries need to encourage sustainable agriculture practices, reducing water consumption and minimizing
negative impacts on crop quantity and quality.

Olive is an important crop in the Mediterranean region; it has traditionally been cultivated in rainfed con-
ditions attaining acceptable production. Therefore this crop will not compete for foreseen reduced water resources.
However a good quantitative knowledge must be available about effects of reduced precipitation and water
availability on yield. By coupling this information with indicators of soil hydrological conditions in the future
climate, the adaptability of the crop can be assessed.

Cultivar-specific yield response functions to water availability allow determining quantitative hydrological
requirements. Thus yield response functions of several olive cultivars, typical of Mediterranean environment, were
determined through the re-analysis of experimental data sets. The yield was expressed as relative yield (Yr); the
soil water availability was described by means of different indicators: relative soil water deficit (RSWD), relative
evapotranspiration and transpiration deficit (RETD and RTD).
Crops can respond non-linearly to changes in their growing conditions; in the present study yield response
functions of olive cultivars were represented by a threshold-slope regression model.
According to experimental data sets, a level of relative yield which was deemed acceptable (Yradapt) was set. The
level of water availability (expressed as RSWD, RETD and RTD) corresponding to Yradapt was determined for
each cultivar and indicated as the cultivar-specific hydrological requirement. The error in the determination of the
requirements was estimated.

By means of a mechanistic model of the water flow in the soil-plant-atmosphere system, the indicators of
soil water availability were calculated for different soil units in an area of Southern Italy, traditionally cultivated
with olive. Simulations were performed for two climate scenarios: reference (1961-90) and future climate
(2021-50).

The potentiality of the indicators RSWD, RETD and RTD to describe water availability was evaluated us-
ing simulated and experimental data. The analysis showed that RETD values were correlated to RTD and that
RTD was more effective than RETD in representing crop water availability. RSWD was very well correlated to
RTD and the degree of correlation was dependent on water regime.

The adaptability of each cultivar to future climate (2021-50) was assessed by comparing the hydrological
requirements (and their error distribution) with water availability indicators.
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