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Aims In brief......

. Development, implementation of an integrated, recourse based scenario for
the protection and improvement of serious degraded cultivated soils in the
Mediterranean area.

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

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

. 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.

. Development of sustainable cultivation practices and re-use of treated
~agricultural wastes
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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.
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Pistachio waste

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
Juse significant detrimental effects on soil
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Pistachio Wastewater

Parameter Average Parameter Average

value value
pH et 5 22| Total Fe, mg L’ 0.51
EC, mS/cN =y, 6,4 Total Zn, mg L™ 1.39
COD, gL' ——————— 11,6 Total Mn, mg L 0.68
Polyphenols, g [ e 55 Total B, mg L 55
Kegl’ 1,04 |NH;,mgL" 9,0
Ca, % (W/V) 2,8x107 [ Cl,mgL" 1000
Mg, % (W/v) 1,24x 107 | NOy, mg L™ 102
Na, mg L 180 PO,, mg L™ 91
Total Cu, mg L™ 0,13
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Pistachio Solid Waste

Parameter Average Parameter Average

value value
Organic matter, % =——— 79 Total Cu, mg kg 106
Total N, % 2.5 Total Fe, % 0.58
Moisture, % 60 Total Zn, mg kg 99
pH 7.44 Total Mn, mg kg 85
EC, mS/cm 3.8 Total B, % 0.13
Total Polyphenols, g kg dmm—— 4.5 CIl', mg kg! 4,900
Total K, % (as K20) 2.9 NOs", mg kg'! 1,200
Total P, % (as P20s) 1.0 PO4*, mg kg 50
Total Ca, % (as CaO) 5.5 SO4*, mg kg'! 354
Total Mg, % (as MgO) 0.68 NH4", mg kg'! 308
Total Na, % 0.69
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What AgroStrat achieved at its pilot fields

1%t case: Shallow Evaporation ponds

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.
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What AgroStrat achieved at its pilot fields

2"d case: Shallow Evaporation ponds

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 reservairs.

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

October 2016
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....and here comes the question

Which is the correct dose to be applied on soil?
Materials

Wastewater

Solid waste

Compost

AgraStrategies
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p Waste Disposal

4% FORTH

bmtitute for Mediterranoan Studies.

‘Wou are connected to the default server of Agrastrat. You <an [x]
salacs your praferrad carver, 1o manitor and Manage your data,
from the Settings button.

CMMT: Agrostrat Default Server ﬁ
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Measurement Values

¥ Organic Matter (OM), % |:| Boron (B) |:|
' Organic Carban (OC), % Manganese (Mn) |:|

Electrical Conductivity (EC) |:| Chromium Total (Cr tot) |:|
© Maisture, % : Hexavalent Chromium (Cr V1) :

Dry Matter, %

Phosphorus (P) |:| Nickel (i) |:|
Phosphaorus Pentoxide (P205) % (g/100g) | Arsenic (As) |:|
Potassium Ozxide (K20) % (g/100g) | Molybdenum (Mo) |:|

Foreign Matter, % :l Zinc (Zn) |:|
Iron (Fe) |:| Selenium (Se) |:|
Iron Oxide (Fe0) % (g/100g) | Fluoride (F) :l
Sodium (Na) |:| Ammonium (NH4) |:|
Chloride (CI) |:| Phosphate (PO4) |:|
¥ Calcium (Ca) :l Sulfate (SO4) |:|

Organic Material

7o (gL

aagr@ CMMT: Agrostrat Default Server Q
Strateggs ?
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....out the software estimates also the correct dose to be distributed on soil

For fertilizing pistachio trees

Just to dispose off

: BEMAKI
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Field Management

Define your field information and measurement values.

Advisory

Download rational |ubrication instructions on data entry for
cultivated fields and the practices you want to apply (irrigation , use
of compost or other organic matenals).

Strategies

AgroStrategies

Upload Data

Send your field's measurement values to your regional authorities to
inform them about the status of your field in order to get
personalized advisory,

Waste Disposal

Insert the chemical analysis values for your solid or water waste and
receive advisory for safe disposal in the sail.

Sensor Data

Assessment report for the selected fields status according to the
field device measurements.

Quick Rating b

Data entry of the chemical analysis results for sail, irmigation water,
compost and other organic additives and evaluation of the
parameters.

You are connected to the default server of Agrostrat. You can E
select your preferred server, to monitor and manage your data,
from the Settings button.

CMMT: Agrostrat Default Server ¢




@ AgroStrategies

Field Data

Field Name:

BENAKI
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[EXAMPLE

Field Description:

ATHENS2017

Area:
Country:

Latitude:

Longitud§: |22

-~ FORTH

= Institute for Mediterranoan Studies

Add Field Information

Select field's location:

Aiyina

Agioi Asomatail

(Double click on the map to insert pin location)

rs

Kondas ™,

Alyina,

I Cancel II

Save




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

For fertilizing pistachio trees

Just to dispose off

: BEMAKI
PHYTOPATHOLOGICAL
INSTITUTE

Field Management

Define your field information and measurement values.

Advisory

Download rational |ubrication instructions on data entry for
cultivated fields and the practices you want to apply (irrigation , use
of compost or other organic matenals).

Strategies

4

AgroStrategies

Upload Data

Send your field's measurement values to your regional authorities to
inform them about the status of your field in order to get
personalized advisory,

Waste Disposal

Insert the chemical analysis values for your solid or water waste and
receive advisory for safe disposal in the sail.

} Sensor Data

Assessment report for the selected fields status according to the
field device measurements.

Duick Rating b

ata entry of the chemical analysis results for soil, imgation water,
bmpost and other organic additives and evaluation of the
hrameters.

You are connected to the default server of Agrostrat. You can E
select your preferred server, to monitor and manage your data,
from the Settings button.

CMMT: Agrostrat Default Server ¢
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‘Water Waste Disposal

For waste you should input the following parameters based on chemical analysis:

Get Mean Values I (This function is suitable only for pistachio cultivations found in Aegina Island)

Nitrate (NO3) u
Ammonium (NH4) |:|
© Potassium (K) u

O potassium Oxide (K20)

O (ER -~

For soil you should input the following parameters:

Get GIS Values |

Total Nitregen (N} |:| % (g/100g)
Available Phospherus (Qlsen-P) |:|
Exchangeable Potassium (K) |:| u

AT
S t‘i‘a teg:ls

© Phosphorus (P) u

O Phosphorus Pentoxide (P205) mg/L (ppm)

N -

N e = -
Available Zinc (DTPA-Zn) |:|
Total Polyphenols |:|

Insert waste
parameters

Insert soil
parameters
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‘Water Waste Disposal

For waste you should input the following parameters based on chemical analysis:

Get Mean Values I (This function is suitable only for pistachio cultivations found in Aegina Island)

Nitrate (NO3) P © phosphorus (P) % (g/100m) |

Ammonium (NH4) |:| ©  Phosphorus Pentoxide (P205) e
© Potassium (K) u Copper (Cu)
o Potassium Oxide (K20) gL Polyphenols u
T

For soil you should input the following parameters:

Get GIS Values |

Available Phosphorus (Olsen-P) Available Zinc (DTPA-Zn)
Exchangeable Potassium (K) u Total Polyphenols mg/kg [ppml

CMMT: Agrostrat Default Server
_Selldle St atﬂg&s g
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‘Water Waste Disposal

For waste you should input the following parameters based on chemical analysis:

Get Mean Values I (This function is suitable only for pistachio cultivations found in Aegina Island)

Nitrate (NO3) EPE © ehosphorus (P)
Ammonium (NH4) |:| ETEIE © erosphorus Pentoide (P205) L (G
O e comicafoes | BT
C Potassium Oxide (K20) gL Polyphenols u
Zinc (Zn)

For seil you should input the following parameters:

Get GIS Values I

Tt ogen o [r00——— | TN coppericolcs | ETED

The maximum amount of water wagfe that can be disposed of in soil is: 6.5 m3 distributed to the entire field.

CMMT: Agrostrat Default Server
_ Strat. AL egies g




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

For fertilizing pistachio trees
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Just to dispose off

& AgroStrategies -

Field Management

Define your field information and measurement values.

Advisory

Download rational lubrication instructions on data entry for
«cultivated fields and the practices you want to apply (irrigation , use
of compost or ather organic materials).

Upload Data

Send your field's measurement values to your regional authorities to
inform them about the status of your field in order to get
personalized advisory.

Waste Disposal

Insert the chemical analysis values for your solid or water waste and
receive advisory for safe disposal in the soil.

Sensor Data

Assessment report for the selected fields status according to the
field device measurements.

Quick Rating

Data entry of the chemical analysis results for soil, irigation water,
compost and other organic ad
parameters.

You are connected to the default server of Agrostrat. You can E
select your preferred server, to monitor and manage your data,

from the Settings button.

)

A G
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CMMT: Agrostrat Default Server Q
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Soil Advisory

Element |

Nitrogen (N) mended dose 8.6Kg/1000m2. Broadcast the fetilizer during orchard establishment and incorporate into soil. Apply 0.77 tns of the organic
aterial on soil surface. It is suggested to broadcast the fertilizer and the organic material all over the field.

Phosphorus (P)J Reply the whole recommended phosphorus rate of 38Kg/1000m2. before or during bud swelling period. Divide the recommended fertilizer amount
ccording to the number of field trees, broadcast fertilizer under the canopy and incorperate into soil. Broadcast the organic material on soil surface all
ver the field. During the off-period it is recommended to use the half phosphorus fertilization rate.

e needed potassium amount can be provided by proadcasting 0.77 tons of the organic material. Therefore, no addditional potassium fertilization is
eeded.

Compost Advisory

In order to assess the suitability of the organic material for landspreading according to the national and the EU legislative framework, you must enter the concentrations

of heavy metals contained in soil and organic material {total forms). The proposed consultancy have no legal basis.
Thjupwva Jis Ta oToyEia Tou SnAoaTe, N PEYLOTT TOoOTITa 0pyavikou VALKoD, n omoin pmopsl var xpnoipomongsi oto 1 oTpppaTa Tou Xwpapon oag sivar 0.77

TOVOL




What is behind the software
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SOIL SAMPLE

POINTS
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* Soil Profile
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Authors:
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...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

...with which one can classify soils into suitability classes by rating pre-selected
properties

LAND SUITABILITY MAPS FOR WASTE REUSE ON SOILS
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‘Water Waste Disposal

For waste you should input the following parameters based on chemical analysis:

Get Mean Values I (This function is suitable only for pistachio cultivations found in Aegina Island)

Nitrate (NO3) EPE © ehosphorus (P)
Ammonium (NH4) |:| ETEIE © erosphorus Pentoide (P205) L (G
O e comicafoes | BT
C Potassium Oxide (K20) gL Polyphenols u
Zinc (Zn)

For seil you should input the following parameters:

| Get GIS Values I

Total Nitrogen (N) | | % 01009 v
Available Phosphorus (Olsen-P) |:| u
Exchangeable Potassium (K) |:| u

ALY
S t‘?‘a tegiis

comerton ] S
Available Zinc (DTPA-Zn) |:| | mg/kg (ppm) V|
Total Polyphenals |:| u

Insert soil
parameters
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‘Water Waste Disposal

For waste you should input the following parameters based on chemical analysis:

Get Mean Values I (This function is suitable only for pistachio cultivations found in Aegina Island)

Nitrate (NO3) P © phosphorus (P) % (g/100m) |

Ammonium (NH4) |:| ©  Phosphorus Pentoxide (P205) e
© Potassium (K) u Copper (Cu)
o Potassium Oxide (K20) gL Polyphenols u
T

For soil you should input the following parameters:

Get GIS Values |

Available Phosphorus (Olsen-P) Available Zinc (DTPA-Zn)
Exchangeable Potassium (K) u Total Polyphenols mg/kg [ppml

CMMT: Agrostrat Default Server
_Selldle St atﬂg&s g
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‘Water Waste Disposal

For waste you should input the following parameters based on chemical analysis:

Get Mean Values I (This function is suitable only for pistachio cultivations found in Aegina Island)

Nitrate (NO3) EPE © ehosphorus (P)
Ammonium (NH4) |:| ETEIE © erosphorus Pentoide (P205) L (G
O e comicafoes | BT
C Potassium Oxide (K20) gL Polyphenols u
Zinc (Zn)

For seil you should input the following parameters:

Get GIS Values I

Tt ogen o [r00——— | TN coppericolcs | ETED

The maximum amount of water wagfe that can be disposed of in soil is: 6.5 m3 distributed to the entire field.

CMMT: Agrostrat Default Server
_ Strat. AL egies g




Authorities can monitor soil properties

Provide consultancy to the farmers

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

Define your field information and measurement values.

Advisory

Download rational lubrication instructions on data entry for
cultivated fields and the practices you want to apply (imigation , use
of compost or other organic materials),

AgroStrategies

Upload Data

Send your field's measurement values to your regional authorities to
inform them about the status of your field in order to get
personalized advisory.

Waste Disposal

Insert the chemical analysis values for your solid or water waste and
receive advisory for safe disposal in the soil.

- =

Sensor Data

Assessment report for the selected fields status according to the
eld device measurements.

Quick Rating 2

Data entry of the chemical analysis results for sail, irigation water,
compost and other organic additives and evaluation of the
parameters.

You are connected to the default server of Agrostrat. You can E
select your preferred server, to monitor and manage your data,
from the Settings button.

CMMT: Agrostrat Default Server a
Stratee
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Monitoring of cultivated areas
Aweb GIS based application for soll data collection, processing and evaluation

Measurement data analysis ReSeArch p=

Spatio-temporal analysis & statistical results Lab of Geophysical-Satellite

4 Remobe Sensing and Archmmdronmont
a " 4.4 e ¥ | Map  satsiie Soil quality indicator
S Boso 3 ; -

+
: g Venlzetou Vathi Vegia S A BENAKI
Stra te ies - . R S & s i §'{ # PHYTOPATHOLOGICAL
gi B ek ’ . X I B INSTITUTE
. ; - 4 o w J Radius of influence [EI) P
: el o O & =it 4B | ( )
. @ i Mrgargos i i 4
= o~ Y Meaaypog B | <
: : e, P 7§ 5. AP Layer opacity [
: ; Wi B e s
SN S et P - @& FoRTH
A_lIl a” : .;hﬁ L = HIVT:‘:_( O - 5 e v Q\?Hg;ﬂz K*,-‘EE»} — A .,t—i-umm- Maditerranaan Studies
b o '__\e = 11 3
L e S ) N Yesr EZE)
% 4 ¢S Al
;%qz’ P : el g{h:k_ & M;j‘fgc S | C— )
i “"’"‘h* o B
Google L I'I X P xn;‘lﬁ' ’ ’
) iﬁ—-l
Low risk zone Medium risk zone High risk zone

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 Athens 2017, Friday 23 June



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

Thank you

Dr. Maria K. Doula

Benaki Phytopathological Institute

Greece
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