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Aims in brief……
1. Development,	implementation	of	an	integrated,	recourse	based	scenario	for	

the	protection	and	improvement	of	serious	degraded	cultivated	soils	in	the	
Mediterranean	area.

2. Identification	of	pressures	and	practices	that	contribute	to	soil	degradation,	
identification	of	soil	quality	indicators	

3. Development	of	software	monitoring	tools	for	the	sustainable	management	of	
intensively	cultivated	Mediterranean	areas.

4. Development	of	a	GIS‐based	Land	Information	System	(GIS‐LIS)	and	land	
suitability	maps	that	will	allow	controlled	and	sustainable	application	of	
treated	pistachio	wastes	and	will	guarantee	preservation	of	soil	quality.

5. Development	of	sustainable	cultivation	practices	and	re‐use	of	treated	
agricultural	wastes	

Athens 2017, Friday 23 June



Pistachio waste
 Pistachios are harvested between late August and early September. 

 The nuts after harvest are transported to the processing facility where they 
are dehulled, and dried. Fresh water is used for the dehulling and from this 
process the main waste stream is produced, which apart from hulls contains 
also pistachios, shells and water. 

 On average, for 1tn of fresh nuts, 2 tn of waste are generated. 

Athens 2017, Friday 23 June



 After the completion of the process, without 
separating solid waste from wastewater, 
farmers mainly dispose waste on soil, in sea or 
in wells and streams. 

 Wastewater is dark colored, bad smelling, has 
high electrical conductivity and is rich in 
polyphenols and inorganics. 

 The solid waste, which mainly consists of the 
nuts’ pericarps, is very rich in organic matter, 
polyphenols, and other constituents. 

 Pistachio waste cannot be considered as 
hazardous, by the classical mean of hazardous 
waste definition, since it contains no heavy 
metals or pathogens, however, due to its very 
high content in polyphenols and its very high 
electrical conductivity (i.e. salts content) may 
cause significant detrimental effects on soil 
quality. 

Pistachio waste
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Pistachio Wastewater
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Pistachio Solid Waste
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 Wastes are separated into solid and wastewater immediately after their 
production by using a simple separation equipment. 

 The solid part is composted while wastewater is collected into three shallow 
ponds and left to evaporate. 

 The ponds were constructed in one of the pilot fields and can be permanent or 
temporary. 

 Protective media (geotextiles) were used to protect soil from leaching. 

What AgroStrat achieved at its pilot fields

1st case: Shallow Evaporation ponds 
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 The system was constructed in Aegina island by exploiting a former, almost 
destroyed, pig breeding area

 The five stall places were reconstructed to form a sequential system of five 
reservoirs for waste collection.

 Wastes are not separated after production. Instead, they are collected into the 
five reservoirs. 

 The solid part is left to precipitate and then used for composting. Wastewater is 
left to evaporate 

What AgroStrat achieved at its pilot fields

2nd case: Shallow Evaporation ponds 

August 2016
October 2016
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Which is the correct dose to be applied on soil?

Materials

 Wastewater

 Solid waste

 Compost

….and here comes the question
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 For fertilizing pistachio trees

 Just to dispose off

….but the software estimates also the correct dose to be distributed on soil
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 For fertilizing pistachio trees

 Just to dispose off

….but the software estimates also the correct dose to be distributed on soil
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Insert waste 
parameters

Insert soil 
parameters
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 For fertilizing pistachio trees

 Just to dispose off

….but the software estimates also the correct dose to be distributed on soil





What is behind the software
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23 Soil Thematic Maps



Soil CaCO3



Soil Depth



Erosion Risk
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Soil Map



Soil Potassium
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Soil Organic Matter
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Soil Phosphorus



…meaning that we know soil properties everywhere on the island

….then we evaluated soils as regards the suitabilty to accept wastes

…by applying the FAO  evaluation methodology

…withwhich one can classify soils into suitability classes by rating pre‐selected 
properties

LAND SUITABILITY MAPS FOR WASTE REUSE ON SOILS
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Insert soil 
parameters
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 Authorities can monitor soil properties

 Provide consultancy to the farmers

….and data can be sent to a Central Management Center

Cyprus 2016, Saturday, 25 
June



The application provides temporal evaluation of the cultivated areas through comprehensive charts, or statistical 
data analysis on a spatial scale analysis, potential to visualize the analysis results and produce local/regional 
maps. The platform allows individual users to communicate through the “Cultivation Management Software” 
with the responsible local/regional authority and request directives and guidance about their cultivated fields or 
discharge areas. 

Monitoring of cultivated areas
A web GIS based application for soil data collection, processing and evaluation

Bari, Italy, 12 June, 2017
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Thank you 
Dr. Maria K. Doula

Benaki Phytopathological Institute
Greece

Bari, Italy, 12 June, 2017

Strategy depends upon the ability to foresee future consequences of present 
initiatives
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