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154 Irrigation/Stress Physiology

Growth and nutrient status of five Greek olive (Olea europaea L.)
varieties subjected to sodium chloride stress
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One year old olive (Olea europaea L.) trees, of five Greek varieties (Gaidourelia,
Koroneiki, Thassitiki, Mastoidis N.K. Gigas and Lefkolia Serron), were subjected to
four levels of sodium chloride salinity stress (control, 50 mM, 100 mM and 200 mM
sodium chloride) for 40 days. At the end of the stress period, plant growth was
evaluated by measuring leaf, shoot and root dry weights, as well as the intensity of salt
toxicity symptoms which was macroscopically evaluated in the leaves. In order to
assess salinity effect on plant nutrition, the concentration of potassium, calcium,
magnesium, sodium and chloride was determined in leaf and root samples. Leaf and
entire tree dry weights exhibited a significant decrease with salt stress, while there was
not any significant effect on both shoot and root dry weights. Salt stress induced a
significant accumulation of sodium and chloride in leaves reaching maximum values
already by 100 mM sodium chloride treatment. On the other hand, the higher the salt
concentration was in the irrigation water, the higher was the concentration of the two
ions in the roots, with significant differences among treatments. There were significant
differences in mineral concentrations among varieties, as Koroneiki, Thassitiki and
Mastoidis N.K. Gigas presented the highest sodium concentration in leaves and
Gaidourelia the highest chloride concentration both in leaves and roots. Lefkolia Serron
exhibited the highest root sodium concentration and Gaidourelia the lowest. Soil
electrical conductivity increased with increasing salt concentration in the irrigation
water, reaching values of approximately 35 mS cm” under the high salt treatment. The
intensity of leaf salt toxicity symptoms revealed significant differences among varieties,
as Lefkolia Serron exhibited the least intense symptoms, even under the highest salt
concentration, while Gaidourelia and Thassitiki the most intense ones, loosing the
majority of their leaves under the highest salinity level. Based on the present results, it
seems that Lefkolia Serron tolerates sodium chloride salinity due to its capacity to retain.
sodium ions in the roots, while Gaidourelia seems to be the most sensitive, possibly due
to the high accumulation of chloride ions in the leaves (almost double than that of
Letkolia Serron).

Keywords: leaves, nutrients, root, salinity, soil, toxicity symptoms

31 Oct. — 4 Nov. 2011, Chania, Crele, Greece



