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Abstract
A five-year study of the spatial and temporal variation of pesticide residues and soil properties in Kampos Chios island in Greece, before and after the development of an Integrated Pest Management Strategy (IPMS) for the sustainable control of Med fly (Ceratitis capitata) with the no toxic and environmental friendly attractant Biodelear, was carried out between June 2014 and October 2019. A total of 2200 citrus fruits samples, collected from 12 experimental citrus orchards, were analysed for the presence of more than 334 pesticides and 18 plant growth regulators, applying modifications of QuEChERS method and sensitive chromatographic techniques. During the preparatory monitoring of the project, the most frequently detected pesticides were the insecticides chlorpyrifos, deltamethrin and spirotetramat, the fungicides propamocarb, dimethomorph and mepanipyrim and the synergist piperonyl butoxide. Confirmatory monitoring showed no detectable residues in the total of the samples analysed, while no residues of plant growth regulators were determined in all samplings. In addition, 550 soil samples were taken from the experimental orchards, in different soil depths 0-30 and 30-60 cm. Soil samples were analyzed for the following properties: texture, pH, electrical conductivity, organic matter, total  N, available P, exchangeable cations (K+ Ca++, Mg++, Na+), available Fe, Mn, Cu, Zn, water soluble ions Cl-1, SO4-2, NO3-1, and NH4. Concentrations were well above threshold limits for Cl-1 (>50 ppm), SO4-2 (>30 ppm) and Mg (>2 cmol+ kg-1) at the most samples, which were related to high concentrations of these ions in irrigation water and the use of sulfate base fertilizers. Moreover, high levels of DTPA-Zn and DTPA-Cu were registered in surface soils (0-30cm) (>3 mg kg-1 and Zn > 8,1 mg kg-1, respectively).  Frequent and unreasonable agricultural practices by farmers may causes the disturbance of the ecosystem, triggering an increase in the risk of dietary exposure and deterioration of soil quality. Therefore, the development of a sustainable IPMS based on the use of Biodelear attractant will contribute to the elimination of pesticide residues in fruits and in combination with a minimum data set of soil quality indicators will lead to the recovery of citrus ecosystem services.  
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