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Research interests 

Mineral nutrition of higher plants

In particular:

· Physiological stress responses of fruit crops and vegetables to salinity, deficiencies or toxicities - Genotype tolerance evaluation - Control 
· Interaction between plant nutrition and disease susceptibility
· Development of fertilizer recommendation systems - Sustainable fertigation techniques - Fertilization recommendation in organic and conventional tree farming

· Effect of nitrogen fertilization on the concentration of nitrates in plants, etc
Research activities related to pistachio cultivation 

During my long professional experience in the District Laboratory of Agricultural Extension and Fertilizer Analysis, in Xylokastro, Greece, as well as in the Non-Parasitic Diseases Laboratory of Phytopathology Department of Benaki Phytopathological Institute, in Athens, I have repeatedly participated in leaf, soil and water analyses evaluation from several pistachio orchards all over the country, in fertilization recommendations to the growers, as well as, in diagnosing parasitic and non-parasitic diseases of pistachio and their control. 

Moreover, in 2002 and in lesser extent in 2004, when the fungus Camarosporium pistaciae had caused severe losses of pistachio production in several areas of Greece, we were invited to study the factors that favor the disease and to recommend measures of control. From my part, based on observations that the percentage of the infected panicles was greater in the higher yielded trees compared in the lower ones in several infected pistachio orchards, I investigated the possible role of tree inorganic nutrition on disease intensity. For three successive years, soil, leaf and water analyses were carried out in several orchards in two different areas of Greece, Thiva and Fthiotida (Central Greece). The results showed that K level in the leaves of higher yielded trees with greater percentage of infection was found to be significantly lower than that in the leaves of lower yielded trees with lower percentage of infection. Thereafter, we recommended increased quantities of K fertilizer for the next cultivation period, however the environmental conditions were unfavourable for the disease development, so it was not possible to examine the effect of the increased K fertilization on the disease intensity. 

In 2010, the Agricultural Association of Aegina island invited me for a preliminary study of the inorganic nutrition of pistachio in the area, in order for fertilization recommendations to be more appropriate as well as to find out the causes of two types of symptoms observed in some orchards during summer; the first one concerned severe burning or scorching on the tips or edges of the leaves, while the other concerned small, narrow, leaves, bunched together at the tips of the shoots. Thus, in the first days of August, fully expanded sub-terminal leaflets from non-fruiting branches from 41 commercial orchards, consisting of pistachio trees var. ‘Aegina’ grafted onto Pistachia terebinthus cv Tsikoudia, were collected and chemically analyzed. The results showed that 54 % of pistachio orchards included in the study presented leaf nitrogen concentration below the critical value; the relevant percentage in the case of phosphorus was 20 % and that of potassium 22 %. Calcium level was found to be within the normal range in all orchards whereas leaf chlorine was in excess in many cases. With regard to micronutrients, iron, manganese and boron, levels were within the normal ranges, 30-50 ppm, 20-80 ppm and 100-200 ppm, respectively but zinc was found to be below the critical value in 51 % of the orchards tested. As for the symptoms observed, the first type of symptoms was related to low K and/or excessive Cl- concentration whereas the second one should be to Zn deficiency. 
The results of the above preliminary studies showed that the pistachio cultivation in Aegina island needs to be further investigated. 
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