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Project 1.3 - Improving olive orchards cropping 
practices to cope with a changing environment

Objectives:

• To implement farming practices that lead to higher carbon dioxide sequestration 
and a decrease in greenhouse gases emissions;

• To reverse the trend of soil organic matter losses and erosion;

• To improve the biodiversity and sustainability of the olive orchards ecosystems;

• To lower the production costs;

• To promote sustainable water use and water quality;

• To ensure the safety and quality of olive products.



Tasks

• Ground-cover management;

• Water management;

• Nutrient management;

• Canopy management;



Canopy management

• Foliar application of abiotic stresses alleviators.



Methodologies

• Exogenous foliar application of abiotic stress alleviators (Kaolin, Arginine, Melatonin, Jasmonic
acid, Glycine Betaine, Nitric oxide, Spermidine, Ornithine).

• Net photosynthesis (A) and stomatal conductance (gs) were measured in the field using a 
portable IRGA (LCpro+, Analytical Development, Hoddesdon, U.K.). Measurements were 
conducted every 15 days at morning (09:00–10:00) and midday (13:30 to 14:30) during the 
2016 summer;

• Chl a fluorescence was obtained in situ at the same periods of gas-exchange measurements by 
using a pulse-amplitude modulated fluorometer (MINI-PAM, Walz, Germany);

• Fruits total polyphenolic and orto-diphenols content were assessed by colorimetric methods.



Lodões, Vila Flor

• Foliar application of the following compounds:

• Kaolin

• Arginine

• Melatonin

• Jasmonic acid



Foliar application of Melatonin

• Melatonin (N-acetyl-5-methoxytryptamine):

Plays important roles in stress tolerance

Promotes seed germination, plant survival and delays senescence.



Results
• Foliar application of Melatonin

Figure 1. Seasonal time course of morning and midday net photosynthesis (A), stomatal conductance (gs), and Ci/Ca

ratio. Different letters above the series denote statistically significant (P < 0.05) differences between treatments.



Results
• Foliar application of Melatonin

Figure 2. Seasonal time course of morning and midday electron transport rate (ETR; μmol e- m-2 s-1) and

maximum quantum efficiency of photosystem II (Fv/Fm). Different letters above the series denote statistically

significant (P < 0.05) differences between treatments.



Results
• Foliar application of Melatonin

Figure 3. Fruit total polyphenolic and orto-diphenols content. Different letters above the

series denote statistically significant (P < 0.05) differences between treatments.



Suçães, Mirandela

• Foliar application of the following compounds:

• Glycine betaine

• Nitric oxide

• Spermidine

• Ornithine



• Glycine Betaine

Amphoteric compound

Protect cells from stresses by maintaining an osmotic balance and by stabilizing the 
quaternary structures of complex proteins;

• Nitric oxide

Signaling molecule in cells/tissues of plants;

Key role in plant resistance to a variety of stresses ;

• Spermidine

Polyamine

Plant growth regulator due their effects on cell growth, cell division and differentiation; 

• Ornithine

Amino acid;

Plays a major role in signal transduction as a sensory and regulatory molecule.



Results

• Foliar application of glycine betaine

Figure 4. Net photosynthetic rate (A), Relative Water Content (RWC) and stomatal conductance (gs) were measured

during the Summer months. Exogenous application of glycine betaine recorded an higher photosynthetic rate and

stomatal conductance in July comparing with the water stress (Ws) control. On the other hand it was verified a higher

Relative Water Content (RWC) in August, in plants treated with Glycine Betaine.

Results are presented as mean ± SE. Differences between treatments were compared by the significant difference

(P<0.05).



Conclusions

• Foliar application of melatonin and glycine betaine compounds allows an
adequate physiological activity of olive trees, giving new insights about the
effect of this new cropping practice in olive orchards;

• Results shows that exogenous foliar application of glycine betaine minimized
the harmful effects of drought, in the short-term;

• Future studies to optimize the concentration and the number of applications
of these metabolites must be pursued in order to get a better performance of
olive tree under the harsh climatic conditions projected for the Mediterranean
region.



Thank you!!!

• Prof. Carlos Correia

• Prof. Moutinho Pereira

• Prof. Fernando Nunes

• Prof. Paula Lopes

• Prof. Anabela Silva

• Prof. Carlos Ribeiro

• Dr. Alexandre Gonçalves

• Dr. Lia Tânia Dinis

• Dr. Ana Luzio

• Mestre Sandra Martins

• Mestre Ermelinda Silva

• Mestre Cátia Brito

• Mestre Luís Rocha

• Mestre Ivo Pavia

• Mestre Helena Ferreira

• Mestre Luís Pinto


