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Summary

AgroStrat is an ambitious project, which foresees the development of an integrated scenario for
the sustainable management of intensively cultivated Mediterranean areas. This scenario will
be integrated to strategy through a series of actions and by using as an example Pistachia vera
L. trees (P. vera L.) which are intensively cultivated in Aegina Island, Greece, for the last 150
years. Apart from the development of sustainable management and monitoring plan at
local/regional scale appropriate for intensively cultivated areas, the project focuses also on
exploitation and valorization of pistachio wastes, which at present are disposed without control
on soils causing several environmental, societal and aesthetic problems.

AgroStrat developed and proposes a methodology for composting pistachio wastes by using
also as feedstock manure, straw and the natural zeolite, namely clinoptilolite. In specific, two
experiments were carried out in order to define the optimum conditions for the production of
good quality compost from pistachio wastes, i.e. small and large scale composting. Since no
data and information exist worldwide regarding pistachio wastes composting, the small scale
experiment aimed to identify the most appropriate raw materials to be used as feedstock as well
as, their mixing ratio. Having defined these two parameters, a large scale composting took
place in Aegina island and two different types of composts were prepared, i.e. with and without
the addition of the natural zeolite, namely clinoptilolite. Compost A was prepared by initial
mixing 57%, 29% and 14% of pistachio wastes, sheep manure and straw, respectively.
Compost B was prepared by mixing 57%, 29%, 9% and 5% of pistachio wastes, goat manure,
straw and clinoptilolite, respectively. Composting took place in windrows of 1.5 m height and
4 m long while temperatures were within the range of 55 - 70° C.

The zeolite contributed to the production of a compost with very good quality i.e. with low salt
and polyphenols content, while its nutritional status is considered high. This achievement is
considered very important taking into account that pistachio wastes although very rich in
organic matter, thus their application on soil may cause detrimental effects on soil quality and
cultivated trees/plants due to the very high salt and polyphenols contents, therefore their use
and recycling of on soil is not recommended.

In specific, and as regards the electrical conductivity, the addition of clinoptilolite in the
compostable mixture resulted in a compost (compost B) with low EC, which is below the limit
of 4 mS/cm.

Organic matter content for both composts satisfies not only the criteria for field application (16
to 38%), but also the standard suggested value of > 19.4% for nursery application.

The total nitrogen content for both products is well above the reference range ( > 2.0%) while
phosphorus for both composts is within the optimum concentration range for composts defined
between 0.5 and 2.8% as P,Os. However, although within the acceptable range, both composts
have low P content, with compost B to be richer than compost A.

Despite the fact that the polyphenols content of the raw materials was very high, the final
polyphenols concentrations in both composts are very low. After composting process, the
polyphenols content was reduced by 89% for compost A and by 84% for compost B.



As regards potassium content, both composts are within the optimum range of 0.5 - 1.8%,
however only compost B is well above the desirable lower limit of 1.2 %.

Moreover, the final products are rich in Ca (12% for both of them) and in Mg (1.3% for
compost A and 1.2% for compost B), while both of them satisfy the target Cl” concentration.
Both composts have very low concentrations of Cd, Crtot, Pb, Ni, As, Zn and Cu and satisfy
not only the established thresholds of the three main European pistachio producing countries
(i.e. Greece, Italy and Spain) but also the EU Eco Label thresholds. This indicates safe
products in terms of potential soil contamination due to heavy metals accumulation.

The respective experimentations and the developed composting methodology are presented in
Chapter 3 of this study, however the study includes also general information on composting
and the parameters that should be monitored during the procedure (Chapter 1), as well as
evaluation of pistachio wastes properties by considering data obtained through a well designed
waste collection and analysis procedure in Aegina island (Chapter 2).

The composting methodology is part of the Integrated Management System (IMaS) of the
AgroStrat project that includes also sustainable cultivation practices and decision-making tools
for soil monitoring at intensively cultivated Mediterranean areas and at areas of agricultural
wastes disposal or reuse for fertilization purposes.



NepiAnyn

To AgroStrat givor éva @AOd0E0 €pyo, T0 omoio mPOoPAETEL TNV AVATTVEN OAOKANPOUEVOL
oevapiov Yoo TV 0EIPOPO JXEIPIoN EVTATIKG KOAMEPYOOUEVOV TTEPLOYDV NG Mecoyeiov,
oevaplo 1o omoio Bo ohokAnpwBel ko Oa TApEL TN HOPPY] GTPATNYIKNG HEC® HIOG GEPAS
Oplce®mv TOL £pYov YPNOUYOTOIDOVING MG TOPAOELYHO TNV KOAAEPYEWL TOL KEALOMOTOV
@LoTIK10V (Pistachia vera L.) oty Alywva. To vnoi emhéydnke og 100VIKY TAOTIKY TEPLOYN,
KaOdG kel KaAMEPYOLVTAL EVTATIKA QLOTIKOdEVTPA Ta TeEAevTaio 150 ypdvia. Extdc and v
avATTLEN OTPATNYIKNG AELPOPOV dlayeiplong kot oyediov Tapakorlovnong g moldTNTAG TOL
€04POVC G TOTIKO /KOl TEPLPEPELNKO EMIMEDO, TO EPYO EMKEVIPAOVETOL Kol 6TV aStomoinon
TOV ATOPANTOV KATEPYACING TOV KEAVQ®MTOD QLOTIKION, OmOPANTO T OmMoio TPOG TO TAPOV
dwtifevtar yopig €Aeyyo oTo €3GON M KOl GE VOATIKOVG OMOOEKTEG HE TPOKANGM
TEPPAALOVTIKDOV, KOWVOVIK®OV Kol 0eONTIK®OV TPoPANUAT®V.

To épyo AgroStrat ovémtvée kou mpoteiver péBodo KopmooTomoinong TV AmoPANT®V
KOTEPYOOIOG KEAVPOTMOV QUOTIKAV, YPTCLUOTOIOVIONS MG TPMTEG VAES KOTPLA, Ayvpo Kol TO
ovokd CeoMbBo, KAwvomtiAdABo. T v avdmtuén g pebddov mpaypatomomOnkav 600
TEWPAPATO (KPNG Kol UEYAANG KAMUOKOAG) TPOKEWEVOL VO TPOGOIOPIGTOLV Ol PBEATIOTEG
OLUVONKEG YO TNV TOPAY®OYN KOANG TOOTNTOS KOUmOoT. Agdopévov OTL OV LIAPYOLV
BPAOYPaQUKEG avaPOPEG KOL ETICTNUOVIKEG EPYACIEG OYETIKA e TO BEpo avTd, TO TEipopa
HKpg KATLaKOG iye 0T0X0 VO TPOGIOPIGTOVV TO O KATAAANAL VAIKA KaOdS Ko 1) avaioyio
avaENGg Toug, MoTE TO TEAKO TTPoldv (kOumoot) va £xel Tig PéATioteg 1010TTES. Eyovtog
TPOGOOPIcEL TIC TAPAUETPOVS OVTEG, MG EMOUEVO GTAS0, TPUYHOTOTOWONKE otV Afywva
HeyaAng kApoKkog Kopmootomoinon pe d00 UeTAPANTEG TapapéTpovg, dnAad pe ypron Kot
yopic xpnon tov LedABov. Ta amoteréopota £dei&av 0Tt 0 {eOABOC cLVEPaAE GTNV APy
TOAD KOANG TOOTNTOC KOUTOOT, TO OMOI0 €lye YOUNAY TEPIEKTIKOTNTO GE GANTO KOl
moALQavOLes, evad M Bpentikn o&io tov NTav vymin. To ermitevypo avtd Bewpeitar TOAD
ONUOVTIKO, Aapfavovtog vaoyn Ot andPANTe TOV KEAVPOTOV QUOTIKIOV £ival TOAD TAOLGLN
0€ 0PYOVIKT 0VGia, 1 omoio puropel TAEOV Vo ETOvoyPNOLOTONOEL, e TN LOPPT TOV KOUTOOT,
omv koAMépyeln. EmmAéov, m Kopmootomoinon TV omofANTOV OUTOV OVOUEVETOL VO
oLUPEALEL 6TV TPOCTAGIO TOV TOMKOV TPPAAAOVTOG, KOOMG To OveENEEEPYOoTO OmOPANTA
yopakpiloviot amd TOAD VYNAY TEPLEKTIKOTNTO GE TOAVQUIVOLES KOL GAOTO TO. OTTOi0L OTIG
TePMTOGELS aveEédeyKTng 01dbeong pumopel vo Tpokaiésovy vToPdion Tov 6GPOVG Kol TOV
VOATIKAOV TOPOV KO OPVNTIKEG GUVETELES GTNV KOAALEPYELQ.

[Tlo ovykekpévo, Kot OCOV  aPOpl OV MAEKTPIK  Oy®OYLOTNTO, 1 TPOCHNKM
KAMVOTTIAOAB0V KaTd TN SLUPKELD TG KOUTOGTONOINGNG 00NYNGE GTNV TAPOY®Y KOUTOOT
(xoumoot B) pe younAin nAeKTpikny ayoyudTnTo, 1 omoio NTav piKpodTePN amd 10 6plo Tov 4
mS / cm.

H mepiektikdmta g opyavikny HAN Kot yio Tig 000 KOUTOOTS TANPEL Oyt LOVO TO KPLTHPLL Yol
mv epappoyn otov aypod (16-38%), aArd kot v wpotevopevn tun (> 19,4%) v m xpnon
GE PLTOPLA.

H ocvvolkn mepiektikodtto 68 AlmTo Kot yio ta 600 TPoidvia NTav peyaivtepn and 1o 6pto (>
2,0%) Kot cuverdg Kol To. VO VAIKA Bewpoldvian mhovown oe alwto. H mepiektikdtto og



QPAOCEOPO Kol Yol TI dV0 KOUTdoTg PpiokeTon emiong pésa oto PEATIOTO €HPOG GLYKEVTPWONG
v Mmdopata (0,5-2,8% wg P,0s), 061660, av Kot evidg Tov amodeKToD €Xpovg, Kot o dHO
vAKd yopaxtpiloviol and GYETIKE YOUNA TEPIEKTIKOTNTO GE PMOGPOPO, LE TAOVCIOTEPO TO
Koumoot B.

[Tapd 10 YeYyOVOG OTL TO TEPLEYOUEVO GE TOAVPOIVOLES TV VAIK®OV OV YPNGLLOTOONKAV TV
TOAD VYNAO, Ol TEMKEG GLYKEVIPAOOELS TOAVQUIVOAMY KOl 0TO dVO0 KOUTOGTS NTAV TOAD
YOUNAY. Metd v Jd1Kacio TG KOUTOGTOTOINOoNG, 1 TEPLEKTIKOTNTO GE TOAVPALVOAES
newwdnke xkotd 89% oto kéumoot A kot kotd 84% oto kdunoot B.

Ocov apopd oty meptekTikdtTTo, 08 KOA0, KOl TO. dVO KOUMOOTS Ppiokovial €viOg TOL
BértioTov evpovug meplektikdtnTag (0,5-1,8%), woT600 HOVO TO KOpmdot B €xel meplektikdtnTO
KOoTé TOAD peyodlutepn amd 1o embountd katmdtepo 0pto Tov 1,2%.

Emumiéov, ta tehkd mpoidvta eivor mhovoia oe Ca (12% kot yia Tov 600 KOUTooTg) Kot o€ Mg
(1,3% 7y 10 k6épumoot A kat 1,2% ywo to kopumodot B), eved kot ta dVO 1KAVOTO0UV TO OpLaL
TEPIEKTIKATNTAG GE YAWOPLOVTQL.

Téhog kot ta dV0 KOUTOGTS £xovv TOAL yaunAés cvykevipmoels Cd, Crtot, Pb, Ni, As, Zn kot
Cu kot woavomolovv, Oyt Hovo Tta Oplo mEPLEKTIKOTNTOG O€ Popéa PETOAAD TOV TPUOV
MEeGOoyelok®V EVPOTUIKOV YOPp®OV OToL Topdyetonl KEAVE®MTO @uotikt (EALGSa, ItaAio kou
Ioravia), aAld kol To koTOTOTO Oplo TS Evpomaikng vopobesiog yio mpoidvia to. omoio
oépovv onjpuavon ECO-Label.

Ta mopomdve CLUTEPAGHOTO KOOMDG KOl Ol TEPUUOTICHOT KOl Ol OYETIKEG OELOAOYNGELS
neplhappdvovtar oto Kepdrato 3 avtig g peAétng, n omoio mepthapuPdavel emiong yevikég
TANPOQOPlEG YL TNV KOUTOGTOMOINOM Kol TS TOPAPETpOLG mov  Oa  mpémer  va
nmapoakoiovBodvior katd T ddpkeln g dadwkaciog (Kepdiaio 1), kabbg kot a&loddynon
TOV 1O10TNTOV TOV OTOPANTOV KOTEPYUSINS TOV KEAQOT®V puoTiKidv (Kepdiato 2).

H pebodoroyia ¢ xoumootomoinong eivor pépog tov Zvotnuatog OlokAnpopévng
Awyeiprong (IMaS) tov épyov AgroStrat, 1 omoio mepthapPdvel eniong aElPOPES TPOUKTIKES
KOAMEPYEWOG Kot €PYOAEin. AYNG OmMOPAGE®MY Yoo TNV TOPAKOAOVONGT TNG TOLOTNTOS TOV
€04povc oe evtatikd KoAAlepyovueveg meploxés ™G Meooyeiov KaODG Kol Ge TEPLOYES
ABEONG AYPOTIKADV ATOPANTOV 1} EMOVAYPNGLOTOINGNG TOVS Y10 ATOVTIKOVG GKOTOVG.



