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AgroStrat targeted intensively cultivated areas in the Med region which

are under desertification risk
Among other objectives... AT s

instrument of the
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To propose alternative Practices 1 e o

# Project & Inventory

for reducing fresh water Welcome to AgroStrat
consumption, using as example s w e ne.

This scenario will be integrated to strategy through a series of actions and by using as an
example Pistachia vera L. trees which are intensively cultivated in Aegina Island, Greece
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project focuses also on exploitation and valorization of pistachio wastes, which at presepd
are disposed without control on soils causing several environmental problems.

The propesal foresees a well-structured plan which will begin with identification o tal degradation extent and
will be completed after two 27-month actions during which, all developed an, Wl and technologies will be
applied in demonstration scale.
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I m Ieme ntatlon a rea L Since soil is a crucial factor in evaluating the environmental sensitivi
p L dry sub-humid zones, preservation and monitoring of soil and wat
as well as, the development of monitoring tools which will by
authorities). These tools will include decision making tool
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Aegl n a IS I a n d monitoring of wastes disposal areas assisting thus planni

Agrostrat foresees a series of innovative actions, whi

The Central Monitoring & Management
Tool (CMMT) is a web application currently
in (beta phase and) under evaluation.

al system, especially in arid, semi-arid and
in these areas are basic targets of the project,
end-users (farmers, stakeholders and local
resources plans and will promote continuous

Cultivation Management
plementation of local authorities’ policy. g

Software
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hio cultivation practices and wastes disposal that could be used
sertification risk.

, which will be a valuable marketable product For the production of
as natural zeolite will be considered so that the final product will ne
uting, thus, to the recycling of carbon and nutrients. Pistachio waste has

. Development of a set of soil indicators suitabl
for the determination of soil quality, {erades
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compaost other agricultural wa
characterized as slow release fi
not been exploited so far for the pr

mpost in commercial scale. A dema version of the Cultivation

3. Development of a GIS-based {@pnd I nation System (GIS-LIS) and land suitability maps that will allow controlled Management Software is now available
and sustainable applicatio) treajgl pNachio wastes and will gnarantee preservation of soil and water quality.

4. Development of a so itoring tool for the sustainable management of intensively cultivated Mediterranean

ultivation of Pvera L. in Aegina island. This tool will include two cases:(1) use by AgroStrat in Bari, Italy

development between farmers and local authorities and establishment of a central

areas, using as a
individual farmer; nel
mnnitnﬂngj% 'stem (Central Management Monitoring Tool - CMMT) which will collect data and provide
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Pistachios processing and waste generation

Pistachio nuts processing Discharge of waste on soil and water
(dehulling) bodies

For 1 tn dehulled pistachios almost 2 tn of waste are generated
In Aegina island : 3500-4000tn of wastewater are generated annually
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Irrigating pistachio trees

Water from from a variety of sources:
* wells, drillings, surface waters delivered through streams, ditches, canals, and reservoirs and,
less frequently, from municipal supply network.

A single orchard frequently uses water from more than one source

Farmers irrigate their trees on average twice
However, the common practice is to irrigate 5-7 times annually

....conseqguences of bad quality irrigation water

e Accumulation of Na* in the root zone and of Cl- in tree leaves
» Salts accumulation on soils and increase in their electrical conductivity, mainly at
depths between 30-90 cm, which causes gradual but stable soil degradation.




Irrigation water monitoring

Twenty four sites were monitored periodically. For this
five sampling campaigns took place, on:

29-30 January 2013,

1-5 July 2013,

18-23 November 2013,

18-22 March 2014,

* 9-14 June 2014.

Samples were collected from drillings, wells and public
network

Parameters determined

pH, electrical conductivity, Na, Ca, Mg, K, HCO,7/CO,?, CI', SO,*, NO;y", PO,*, Cu, Zn,

Mn, Fe

Estimated parameters

Total hardness; Sodium Adsorption Rate (SAR); Residual Sodium Carbonate (RSC);

Lime Deposition Potential (LDP);
wa' )

Jo,s x[(ca™T)+mg™ Y

RSC (meq/l): =(HCO,” }+(CO,™)- (Ca’") - Mg™")  [2]

LDP (meq/1) is the lower between the two sums (a) (HCO; )}+(CO;™), or (b) (Ca*") + Mg"") [3]

SAR:

[1]



Wastewater vs currently used irrigation water (average values) m

Parameter Drillings and Wastewater
wells
pH 7.14 5.68
EC, mS/cm 6.08 6.10
Polyphenols, mg/I - 1,500
Na, mg/I 897 347
K, mg/| 27.3 1,050
Total hardness, ppm 1984 1,820
CaCO3;
HCO;5, meq/I 5.79 1.10
CO;~, meq/! 0.10 -
Cl', mg/I 2,122 710
NO;, mg/I 53.1 5.0
LDP, meq/! 5.81 1.10
SAR 8.28 3.5
RSC, meq/I -34 -35
Risk for soil permeability Low Low




Currently used irrigation water

Mean values and the respective evaluation for irrigation water parameters measured between
2013 and 2014 in Aegina island.

Parameter Mean value Evaluation

pH 7.14 Within normal range
Electrical 6.08
Conductivity, dS/m

Total hardness, 1,979

ppm CaCO;

HCO;", meq/I 4.7 Slight to moderate restriction on use

Cl', mg/I 2,118

N-NOs’, mg/I 12 Slight to moderate restriction on use

SAR 8.8 Low risk for sodium hazard

RSC, meq/I -34 The residual sodium carbonate is low. No calcium

deposition and infiltration decrease problems are

anticipated

LDP, meq/I 4.7




Pistachio wastewater

Mean values and the respective evaluation pistachios wastewater parameters measured
between 2013 and 2014 in Aegina island.

Parameter Mean value Evaluation
pH 5.68
Electrical 6.10

Conductivity, dS/m

Total hardness, 1,820

ppm CaCO;

HCO5”, mg/I 1.1 None restriction on use

N-NO;, mg/I 1.1 None restriction on use

SAR 3.5 Low risk for sodium hazard

RSC, meq/I -35 The residual sodium carbonate is low. No calcium
deposition and infiltration decrease problems are

anticipated
LDP, meq/I 1.1 No risk for lime deposition on leaves, fruits and

trees roots
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Under tree canopy

o 30-60cm

o0]
1

Electrical Conductivity, mS/cm
N

12

Waste on soil

10 30-60cm




...about soll
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Land suitability map
for the disposal of pistachio
processing wastewater

LEGEND

Areas characterization
JSor disposal of wastewater

: Suitable

: Moderately suitable

: Marginally suitable

: Temporarily unsuitable

: Permanently unsuitable

Soil data processing. analysis an evaluation
Dr. Maria Doula (Benaki Phytopathological
Institute)

Seil sampling and soil characterization:
Dr. Sid Theocharopoulos, Chronis Kolovos
(ELGO DEMETER)




Strategy depends upon the abllity to foresee future consequences of present
Initiatives
Thank you
for your attention
Dr. Maria K. Doula

Benaki Phytopathological Institute
Greece
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