A SOFTWARE for SOIL QUALITY CONSERVATION at ORGANIC WASTE DISPOSAL AREAS: THE CASE of OLIVE MILL and PISTACHIO WASTES
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Measurement Date: ' 4/9/2016

AIM OF THE STUDY : Development of a software to assess land suitability for waste and
organic materials landspreading. Calculation of the exact amount of organic materials to
be spread on soil for disposal or fertilization purposes considering soil physical and
chemical p[properties, materials chemical composition and legislative restrictions Data Management )  Upload Data Sensor Data

PILOT AREA : Aegina island, Greece e ST s
MORE DETAILS : http://www.agrostrat.gr ; http://www.prosodol.gr

Fullfil all the fields in this group in order to get a complete soil advisory

Add Field Information

Field Name:

| Load GIS Data |

Cultivation n Total Nitrogen (N) : _n
Soil Texture _u Available Phosphorus (Olsen-P) I:I u
Clay, % Latest Phosphorus Application nn
Available Boron (B) - (ppml
Exchangeable Potassium (K) I:I u
Exchangeable Magnesium (Mg) I—:, n
Available Iron (Fe) - (PP'I')
Available Manganese (Mn) - (ppm)
Organic Matter (OM), % Available Copper (Cu) I:I n
NiateV03) (20 | BT availabiezinen)| | BT

Electrical Conductivity (EC) |:| mS/cm (dSIm) Exchangeable Calcium (Ca) :I n
Total Salts, % l:] Exchangeable Sodium (Na) [:I u

Cation Exchange Capacity (C.E.C.)

Field Description: _
Silt, %

Sand, %

pH

Calcium Carbonate (CaC0O3), %

Active Calcium Carbonate (act. CaCO3), %

Field Area:

1

Country:

Latitude (WGS84):
Longitude (WGS84): |

Quality Rating Advisory Waste Disposal

Data entry of the chemical analysis results Download rational lubrication instructions Insert the chemical analysis values for your
for soil, irmigation water, compost and on data entry for cultivated fields and the solid or water waste and get advisory about

The Cultivation Management Software for organic materials landspreading SEbL e e sl il i e bt

International and European standards. Restoring soil using organic matenials.

Wastewater Solid wastes, composts, manures
Home page

Development of Land Suitability Maps for waste landspreading (FAO, 1976)

Uploading of soil chemical analysis or input from
thematic GIS maps of area’s soil parameters
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Evaluation Report

Soil physical properties were evaluated and rated. Soil quality indicators, specific for the

D Evaluation Report
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specific waste type were considered, as well. EXAMPLE: Maps for Pistachio wastes New Record 2
Property/'parameter 1 Sultability Classes | 1 T ‘ O 5
r ! ¢ T o T8 T 70 1 . [ 81 | 82 | 83 | NI N2 Compost Data Analysis — , ; T —— : :
| Drumage | A | & | : | | G Drunage AD C DL ' G Soil Texture SL Sandy Loam soil Quick drainage with loss of water and nutrients. Increased Parameter Value Evaluation
| Sk'w, "' | ‘ ! IJ L. ! U ! L | r Slo‘! .... * A " - (- 1 D - L l M“su' : D‘te. _— ” r = h water needs
. i"’“" . 065 . : : . i : 1 . Soil ' Dcpm 654 3 2 1 l ZL @ < g atients. pH 6 The pH value is low and an expert advice is recommended. Low pH may cause
rosion 2 ~ ‘ ‘ : : AU
| ! - 4 | Erosion 0,1 2 3 4 4 § i ine, opti i ilabili ; o roblems to acid soils and also mobilization of heavy metals. q
| On-site wastewnler managemest = A 8 C | D D indicators for [ Sakinity. d5'm <2 1 24 | 4% | >8 Fullfil ali the fields in this group in order to get a complete soll advisory & - 2l a:c\ecn:::ecrzs:mum e - it 0 E it
Salinity, d8/'m <2 14 4.8 >§ i — . - : ) 2 : : g A : : 5 B I
; : : : : : | i 3 fltrat i e 0.1-2.0 <0 [ = | Organic Matter 52 % Organic matter is considered satisfactory. In general materials with organic
Inflivrasson rate, cm'h 24 0.1-20 <0.1 plstachlo Infiltration rate, cm/h 3 hl-dd 0l Total Nitrogen (N) | 2.5 l u Nitrate (NO3) | 1200 1 mn 5 Calcium Carbonate (CaCO3) 54.6 % Calacareous soll Micronutrient deficiency problems and chlorosis, mainly due 9 9 : Al R 3 .g :
516 16-50 = — | | _B16 | 1650 | — —— . I = B i eI o irom by i e pacte matter between 16-38% are suitable for field application while materials with
e e "CEC, meg/100g 5151 &8 1| < | ! l waste | ('F‘—f‘“l 100g |25 1 &5 | S | 5 ’ : Ammonium (NH4) {303 j] ™9/ka (ppem) v = _ = _ — = ' organic matter higher than 19.4% are suitable for nursery application. l I l
| ESP, % 06 | &0 | 1015 | 153 [ 538 | di | ' I;SP'I 3 ; ' r:;ol ' U'Tt.;] | Iz..lys e * Potassium Oxide (K20) 2.9 Jl %0109 v < — AR et T bbb BN soit suitable fot the most cultvatons, Moreover, due to the high organic matter content, the material can be
| Towl N'""ﬂ:" % L1 | 01 '(13 ! :'“:) ! ] ! | lsposa on v No‘:UA ]::'::: - ! ;10 ! I.O "b- ! 1'0 }-O % e ————— % Total Salts 0.02 % Normal range - No risk of soil degradation due to salts' accumulation. awarded with an ECO-label according to the COM Decision (EC) n® 799/2006 m
N-NO,, mp <10 | 1020 | 0] =10 - o - AR .. . Phosphorus ( il
| p.o]uln. t:&:s <10 | |o.;g M40 | 409 | % | SOll | P-Olsen, mpky | <10 | 10-28 | 2840 | 40-%9 | >89 ' : : - > g Organic Matter (OM) 4.6 % Sufficient organic matter Soil of high fertility. for soil improvers. O
| Exchangeable K. cmol(+)hg | <026 | 0612 | 12.20 | >20 | >20 | |Susengeve SRS 1901050121 3520 3 e | 2P | FUONRONE PoEaCe T a0 | l 'Iu m = s Electrical Conductivity 8 mS/cm (dS/m) The electrical conductivity is high and the application of the material may
| - | < | i - { S i | DTPA Cu, 'k <3 3.0-10 10-20 >20 ; 5 : S S :
| DTPA ( u, mpkg | .-’3 | : .10 | 1020 = 0 | | - = STPA 7= ::“k‘ ras 331 T3 T 505 Have you ever used compost in the past? _u Total Nitrogen (N) 0.0012 % Very poor content in total N Nltrogen con_centratlon_ is very_low. Addltl(_)f\ of_ nitrogen and cause salt accumulation, toxicities to plants and soil salinization. An expert I l
| OTPA Za, mg kg | <29 2981 @ K13 | >13 | | | e '-' 3 Fi‘ ! “ .. ! | *' ! implementation of a suitable nitrogen fertilization program are SR strongly recommended
Polyphenols, mgsg <0 >30 Yoo, =g s ~ L% Application of compost will be: [T er i .
R h Available Phosphorus (P) 5.9 mg/kg Low Addition of phosphorus and implementation of a suitable Moisture 50 % The moisture of the materials is within normal values range and satisfies also
o phosphorus fertilization program are required. the COM Decision (EC) n® 799/2006 for soil improvers that can be awarded
Land Sultablhty Map fOI‘ WaStewater Land Sllltablllty Map fOI‘ SOlld WaSte, For the evaluation, the software will consider the legislative framework of your country. Please insert the concentration of Cd, J Exchangeable Potassium (K) 0.1 meg/100g Poor - Addition of potassium and implementation of a suitable with an EU ECO label.
~ Db = e : B e g S ke b s potassium fertilization program are required. : 7 3 3 g o
lands readin anures. co OStS ]ands readin Cu, Hg, Cr, Pb in soil and in the organic material. Total heave metals concentrations must be inserted for soil < - . ' 1 " S . | s o Total Nitrogen (N) 0.51 % Total nitrogen content is satisfactory and satifies also the COM Decision (EC) n*
p g m ) I ! lp p g changeable Magnesium meq/100g elatively hig o complementary magnesium fertilization is required. 5 799/2006 for soil improvers that can be awarded with an EU ECO label. The x
Heavy Metals in Compost: " , ‘ > _ lowest acceptable N concentration is 2%. ThErefore a nitrogen content m
S —————.. e e - — Cadmium (Cd) | 3 l mn Copper (Cu) | 106 j m d between 2 and 3% is acceptable.
Stral e Strate I "
Nicked (Ni) | 5 Chromium Total (Cr tot) |05 (ppen) S v S 5 E u
-+ ~ - . ' mn S S Inorganic nitrogen content 0.065 % The inorganic form of nitrogen is lower than the 20% of the total nitorgen and
9 g g g g

the material is considered safe for soil application. However, all other

Zinc (Zn) |99 mm Hexavalent Cheomium (Cr VI)
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The user defines field location on Bing Map, the area of landspreading and inserts
soil’s and organic material’ s chemical analysis
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Project Information

) Advisory Report D Advisory Report

Mineral fertilizers

Mineral fertilizers
dose

dose

Contributors

Software functi lity specification: Dr. Maria K. Doula, Dr. Apostolos Sarris

« Soil quality evaluation: Dr. Victor Kavvadias

- Evaluation of irrigation water quality: Dr. Maria K. Doula

- Evaluation of waste/compost quality and reuse on soil: Dr. Maria K. Doula

- Fertilization model selection and evaluation: Dr. Victor Kavvadias

- Pistachio trees fertilization consultancy : Dr. Yerasimos Troyanos (Benaki Phytopathological Institute)
« Thematic maps of Aegina island: Dr. Sid Theocharopoulos, Mr. Chronis Kolovos, Mr. Dimitris Arapakis
- Evaluation of land suitability for waste/compost reuse: Dr. Maria K. Doula

Soil Advisory
Element Advisory
Recommended dose 6Kg/1000m2. Broadcast the fetilizer during orchard establishment and incorporate into soi. Apply 5.7 tns of the organic matenal
on soil surface. It 1s suggested to broadcast the fertiizer and the organic matenal all over the held,

Soil Advisory
Recommended dose 8.6Kg/1000m2. Broadcast the fetilizer during orchard establishment and incorporate into soil. Apply 0.77 tns of the organic
material on soil surface. It is suggested to broadcast the fertilizer and the organic material all over the field.

Nitrogen {N)

Nitrogen (N)

Software design & development: Nikos Papadopoulos, Angelos Chliaoutakis, Aris Kidonakis, Lemo
- Algorithms design: Nikos Papadopoulos, Angelos Chliaoutakis

- Software integration & application development: Nikos Papadopoulos, Angelos Chliaoutakis

« User interface design: Lemonia Argyriou, Nikos Papadopoulos, Aris Kidonakis

The software evaluates field location as regards its suitability for waste landspreading
and notifies the user

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

Phosphorus (P) Apply the whole recommended phosphorus rate of 41Kg/1000m2. before or during bud swelling penod. Divide the recommended fertilzer amount

Contact details:
according to the number of field trees, broadcast fertilizer under the canopy and incorporate into soil. Broadcast the organic material on soil surface all Dr. Maria K. Doula

Potassium (X) The needed potassium amount can be provided by proadcasting 0.77 tons of the organic material. Therefore, no addditional potassium fertilization is : : jod : : Benaki Phytopathological Insitute
needed 2 5 - 2 oV the ﬁe'd' Dunng the O"'mn()d it is recomme to use ‘M ha” phosphoms femhzatloo rate. Department of Phytopathology-Lab of non-parasitic diseases.
‘ J Dose of organic 8 Stef. Delta str. Kifisia 14561, Greece.
g Potassium (K) The needed potassium amount can be provided by proadcasting 5.7 tons of the organic material, Therefore. no addditional potassium fertilization is Tel.: +30 210 8180232, Fax: +30 210 8077506

e-mail: mdoula@otenet.gr, m.doula@bpi.gr

material needed.

Dr. Apostolos Sarris

Foundation of Research and Technology Hellas

Institute for Mediterranean Studies - Laboratory of Geophysical Satellite Remote Sensing and Archaeo-environmen
Melissinou & Nikiforou Foka 130, P.O. Box. 119

Rethymno 74100, Crete, Greece

Tel.: (+30) 28310 25146, 56627, Fax: (+30) 28310 25810

e-mail: asaris@ims.forth.gr
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The 214 notification concerns legislative restrictions for heavy metals in soil and
wastes. The software evaluates the chemical analyses of soil and organic material and
notifies the user accordingly

Compost Advisory

Dose of organic

e e—
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 s50il and organic matenal (total forms), The proposed consultancy have no legal basis.

Il DOSE: 0.77 tn of
pistachio waste

ORGANIC MATERIAL LANDSPREADING

material

Compost Advisory

live Mill Wastes that can be distributed for fertilizing

=
Olive Mill Waste dose

ling to the data imported, the maximum permitted :

If landspreading is not restricted by any of the above:
@ @ The exact amount of organic material to be disposed on soil is calculated.

DOSE CALCULATION

In case of reuse for fertilizing, the system calculates the exact dose considering soil
nutritional status and crop needs. Nutrients from water are considered, as well

Pistachio waste dose




