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Abstract: The aim of this study was to evaluate the effect of different irrigation strategies on

cv. Cobrançosa olive oil main components, in a semiarid region in the Northeast of Portugal

(Alfândega da Fé, 2019)—regulated (RDI) and sustained deficit (SDI) irrigation against well-

irrigated controls (FW). Total polyphenols (Folin) were higher in RDI than SDI and FW

treatments. Among the phenolic components, hydroxytyrosol and tyrosol derivatives (HPLC,

after acid hydrolysis), were higher in olive oils obtained under SDI, potentially complying

with the nutrition allegation allowed in Regulation (EU) No 432/2012, (“polyphenols in olive

oil contribute to the protection of blood lipids against undesirable oxidation”), while the

amounts in FI120 and RDI100 olive oils were 10% lower to the threshold. Olive oil vitamin E

(mainly α-tocopherol) was also higher in oils obtained from SDI deficit irrigation treatments

while oils from RDI had values very close to FI treatments. Olive oil bitterness, evaluated by

K225, was highly positively correlated with TP (r2 = 0.94, p < 0.01). The fatty acidy profile

was not affect by the irrigation regime. Results are preliminary and need to be continued to

extract solid conclusions.
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Material and Methods

 Conducted in the season of 2019 in a 25-years-old commercial olive orchard (6 m x 6

m) located at Vilariça Valley, Northeast of Portugal;

 Six irrigation treatments were tested: (i) full irrigated (fi) equivalent to 100% of

estimated evapotranspiration (ET); over full irrigated (FI120) that received 120% of

estimated ET; (iii) two sustained deficit irrigation (SDI) with 60% (SDI60) and 30%

(SDI30) of FI, and (iv) two regulated deficit irrigation, one irrigated equally to FI

(RDI100) except in the pit hardening period in which irrigation was reduced to 10%,

and in the other, irrigation was cut off at pit hardening period;

 Plant water status was evaluated periodically by shoot water potential and relative

water content according to the methodology reported [1];

 Irrigation started at June 16th and stopped at October 1th, and olive trees were irrigated

with a drip line emitters (± 4 L/h).



Material and Methods

 Harvest was performed at the end of November;

 Oil extraction by the system Oliomio (Oliomio 50) hammer mild;

 The Paste underwent malaxation at room temperature for 30 min and the oil extracted with a two-

phase decanter;

 The olive oils (samples) were put in 750 mL dark glass and stored in the dark at room temperature;

 Analysis were carried out after 50 months of extraction. Assays were carried out in triplicate.



Material and Methods

 Evaluation of quality parameters, standard method [2];

 Index K225, method described by [3];

 Polyphenol Content; method described by [4];

 Phenolic compounds from olive oils extracted and analysed according to the method proposed by

[5] with some modifications according to [6];

 Vitamin E Content; method described by [7];

 Fatty Acids Composition; determined following the European Community Regulation EEC/2568/91

from 11th July [2].



Results

Figure 1. Seasonal time course of midday shoot water potential (ΨMD) for FI-full irrigation, FI120-40 over

full irrigation, sustained deficit irrigation (SDI30 and SDI60) and regulated deficit irrigation (RDI100 and

RDI60) treatments during the irrigation season of 2019 (mean ± standard deviation, n = 1 3). The arrows

indicated the period of irrigation cut of in RDI60 and irrigation reduction in RDI100.
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Discussion

 Some treatments suffered moderate or severe water stress (low values for
RWC and ΨMD) due reduction or cut off water sourcing during summer
(SDI30) or pit hardening period (RDI100 and RDI60), but after irrigation
reestablishment, olive trees recovered quickly water status;

 Free acidity didn’t show a consistently trend with plant water status;

 Peroxyde values (PVs) showed a tendency to decrease with water deficit,
in line with reported in other studies [8,9];

 Olive oil bitterness (K225 parameter), showed a general decrease with
water applied, similar reported by [10].



Discussion

 Total polyphenols increased with water déficit as they área secondary

metabolites that are synthetized by plants to protection of free radicals;

 Vitamin E content didn’t show a pattern with plant status;

 The obtained results of hydroxytyrosol and tyrosol derivates perhaps can

be influenced by the occurrence of the drought during oil biosynthesis as

RDI60 had lowest values while SDI strategies had the highest;

 The fatty acid composition didn’t show a consistent behavior with

irrigation treatments.



Conclusions

 Irrigation cut-off strategies (RDI) and sustained deficit irrigation (SDI)
affected the total polyphenols, being the EVOO from RDI richer than SDI;

 Individuals phenols, hydroxytyrosol and tyrosol derivatives were higher in
EVOO from both SDI than EVOO from FI and RDI strategies;

 The preliminary results are interesting and should be investigated in order
to extract solid conclusions to forward in choosing the irrigation strategy
and to obtain a better relation between water use efficiency, oil yield and
their properties (quality).
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