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The aims of these evaluation was to determinate the effect of latitude on Arbequina, Arbusana and Koroneiki cultivars production. The trees were 6 year old, evaluated at Coquimbo (30°30’S, 71°29’W) and Maule Region (35°07’S, 71°16’W) during 2011-2012. The cultivars were growing under high density and drip irrigation system, according to a potential evapotranspiration. Nitrogen fertilization was made according the soil characterization of each site. Plant phenology, olive production and fat yield were evaluated. The harvest stages set for the cultivars were based on Ferreira index in a range of 2 to 3.9.  All variables were arranged in two-way matrix (Dataset). Three kinds of Multivariate Analysis were applied: First, Principal Component Analysis (PCA) was applied to reduce the dimensionality and explore the underlying behavior pattern of the data. Then, Partials Least Square Regression - Discriminant Analysis (PLS-DA) and SIMCA Analysis were performed to contrast and correlate the discovered relationships. All analysis was used NIPALS algorithm (non-iterative partial least squares) at 5% of significance. All data analysis was computed with SIMCA P+ 12. The soil exchangeable base content between both locations showed a marked difference, being higher at Coquimbo Region.  The heat units (HA) was higher in this Region, where was evaluated 1260 days degree, in relation to the Maule Region where the values was 920 days degree. That’s mean 16 difference days in the maturity state. The olive production was 11.8; 11.9 and 7.1 t at Coquimbo and 4.3; 5.1 and 6.7 t at Maule. The fat yield, dry matter basis, was 307; 430 and 460 g/kg at Coquimbo and 314, 333 and 443 g/kg at Maule for Arbequina, Arbusana and Koroneiki cultivars respectively. The higher soil salt and HA contribution allow the maturity advance and increase the fat production in the three olive cultivars evaluated. 
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