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OMOTIKI KOl GUYKEVTPOTIKY 0EL0AOYNGT QUTIKAV E10AV Y1 TV 0T0PPIYTAVET 60DV

Tunuo. Emotiung @vuixng Hopaywyng
Epyaotipio Xvotnuotikng Botavikng

INEPIAHYH

2KOTOG TNG OOAKTOPIKNG S1ATPIPNG awoTerel 1| HEAETN OMOPPUTOVOTG TOV E60POV 0o Popéa HETOAAN
péca and T dlepevuvnon mopUUETP®V PEATIOTOTOINONG G TPAYUATIKES cuvinkeg aypol. H dwatpipn
UEAETA TN GLYKPLTIKY OMOTIUNOT) TNG OMOPPLTAVTIKNG IKAVOTNTOS EVOALAKTIKOV KaAlMepyEldv pall pe
éva gupvy TAOIGI0 KPUINplov Tov mEPAapPAvEL GUYKPITIKES OM0dOCELS EVOALUKTIKMY KOAAEPYELDYV,
ePPaALovTIKA 0pEAN o€ Opovg AvdAivong Kokiov Zwng, oAdd ko tnv yevikotepn &vtaln g
pvtogbuyeiavong oto mhaicto g Kuihkng Otkovopiog.

H pOmavon tov eddpovg pe Papéa pétariia mopovotdlel cofapic TeEPPUAAOVTIKEG KOl OYPOVOUIKES
TPOKANCELS, TEPLopilovTag TV aypoTiKn TapaymykoTnta taykocsuing. H gutodiayeipion cuvdvalet
T peiwon tov tepPaiiovtikod Kivdhvov pe mopdAAnAn mopaywyn Popdlog aArd, Kupimg, pe v
avékton yng vy mepartép® yxpnom. Evarloktikés koAAiépyeieg mov pedetiOniov ot dwTpiPn
nepthopfavouvv 1o Awvapt (Linum usitatissimum L.), T Bounyoavikn kévvapn (Cannabis sativa L.) kou
10 xevhp (Hibiscus cannabinus L.). Ot emileypéveg kodhépyeieg, eKTdg Tov OTL dekdKovV eBvikd
YOPOKTNPO KOl TOVTOTNTO, OVAKOLY OTNV Kotnyopios KAMOTIKGOV Blopnyovikov @uiov  pe
amodedetypéveg duvatotnteg eutoebuyiavong. To emPopvpévo €d0pog g HEAETNG apopovoe TN
YEPOOVNGO TNG AaVPe®TIKNG, Lo TEPLOYN pLTTAcUEVT pe mévte Papéa pétaria [kdopo (Cd), vikéiio
(Ni), yoAk6 (Cu), norvpdo (Pb), wevddpyvpo (Zn)]. Baowkn épgvva tng dtoTpiPng tav n diepedvnon
Kol 1 PerTioTOnNOiNc, GE TPOUYUATIKEG GUVONKEG Oypoy, TNG OTPEUUOTIKNG OTOO0CNG KOl TNG
OTOPPLTTAVTIKNG IKAVOTNTOG TOV TPLOV GUTIKAOV WMV HECH 0md TOIKIAES AypOVOLIKEG GUVONKEC.

H pekétm vhomomBnke otn dudpkelo tpietovg mepdporog mediov (2021 — 2023). Ztn perém
ypnowomomOniay técoepls moikidleg Awvapov (Calista, Jan, Modran, Nike), V0 mowirieg
Bropmyavikng kévvafng (Futura 75 ko Futura 83) ko 0o nowkidieg kevdep (HC3 ko HCIS). N kdbe
KaAMépyela eetdonkay tpia enimeda dpdevong (10: Enpikéc cvvOnkeg, 11:50% ko 12: 100% twv
OTOLTHGEMY TV PUTIKAV 138GV 68 VepO) kot Tpia emimeda Aimoavong pe aloto (NO: 0 kg N ha™, N1: 30
kg N ha™ o N2: 60 kg N ha™). T'ia 1o Avépt sEetéotnke 1660 1 €0pvi] OG0 Kot 1) YEUEPVY GTTOPAL.
Zmv mepinteon g Propunyavikng Kavvapng Kot tov kevde eéetdotnke povo n eapvi onopd. Ot
UETPNOELG KOTEYPOWYOAY TO, GTASIN AVATTVUENG TOV PUTIKMY OPYUVICUOV PAGEL TNG KAIHOKAG avamTuéng
BBCH. Xt ¢don minpovg opipavong (BBCH 99) petpribnke n otpeppotikn anddoon g kdabe
KaAMEPYELNG.

[epartépw, M SatpiPn mpotdooetl éva eviaio peBodoroyikd TAAICIO TOL EMTPEMEL TNV OAIGTIKY|
omoTipnon G QLToeLLYElOVoNG KOl TPOCPEPETAL VIO GCLYKPIGES OVAUESOH OF OlOPOPETIKEG

KaAMEPYELES, aveEapTTmg 0md To €100g N TOV 0P1BUd TV PUIAVTAOY OV aropoKkpLvovtal. H oAlotikn



pocéyyon elvar m PO Tpoomdbela eviaiog mpocéyyiong otn Piploypoaeia. To peBodoroykd
mhoiclo a&lomotel TIg MEPUUATIKEG PETPNOELS GLVOVALOVTOG aT0OOGELS KAAMEPYEIDY, CUYKEVIPMGELG
peTdAL®V oty vIépyeta Propdla, Kot TNV cLGCMPELOT TV PVITAVTAOVY. Ot pHeTproelg oTabpiovtot e
™ xpnon &vog yevikevpévov deiktn to&ikotntoag (HQ) mov otnpiler g evioia kou yevikevpévn
TPOCEYYION SOUOPPDOVOVTAG GTI GUVEXELN TIG AEITOVPYIKEG LOVAIEG TNG TTEPIPUAAOVTIKNG AVAALGNG
kot g Avdivong Koxklov Zong (AKZ). H AKZ mepilopfdvel omoypagn kol KoToypoen
TEPIPAALOVTIKDV EMATOCEMV (v KOAMEPYELD KOt YPOVIKN TEPI0d0), TNV EMOAVELL EEVYEIOVONG, KOt
T pvtoeduyeiovon ekppacuévn oe kg 1codvvapov Zn.

To pefodoroykd TAAIGIO0 OAOKANPMVETOL PE TNV AVAAVOT] TOL OIKOVOUIKOD SUVOHIKOD Yio, TNV KaOe
KaAMEpyela, dmov, Yo KaOe KoAAEPYEL Kol Tapoarhayn Tng, eEetdlovtan Tpia EVIALOKTIKA oevapLa
a&lomoinong g pumacuévng Propdlos (Tapaymyn evépyelas, yopTomoAitodg Kot poplocovides). Ta
amoteléopata avEdelEay g 1 Tapaymy Propdlag dtapopomomnke onpovikd avéioyo pe to £160g,
Vv mokiAio, tn 600n alwTovyov Almavong kol to emimedo Gpdevong. H almrtovyog Almavon eiye
drapopomompévn enidpacn otig mokihiss, oLl yevikd docerg ém¢ 30 kg N ha'! govénoav v
avamtuén. Avtifétog, vynAdtepeg moodtNTEG £l apvnTIKng emidpacn. Avtictoyya, M &pdsvon
amodelydnke KoBopiotikodg Tapdyoviog. Zvykekpiuéva, n pecaia moapoyn (I11) peimos onpavtikd tig
amodooels, evad 1 omovcia dpdevong (10) dev enétpeye 10 EVTIPOUA TOV CTOP®V. ALUYPOVIKA,
TapoTNPNONKAY £vToveg S1OKVUAVOELS LETAED KoAMepyNTIK®V eTmV. EmmAéov, n mtapovcia pumaviodv
ennpéace TtV amddoon UE dapopomoinon ovd moikidio: Calista yio to Awvapt, Futura 83 yu
Bropnyavikn kédvvafpn kot HC3 yio to xkevde eppdvicay woyvpdtepn avoyn. Amo to tpio putikd £idn,
TO KEVA( TOPOLGINCE CLGTNHOTIKG VYNAOTEPES 0m0dOoelg £mG Kat 63,4 % o€ oxéon e To Avapt Kot
™ Brounyovikn kévvapn. A&iler va onpewmbel 6tL T0 KEVAQ TOPyoyE VYNAES OTOSOCES OKOLA Kot
xopig Aimavon, evd to Avapt £€0e1&e TPOCUPUOCTIKOTNTO GE XEWEPIVEG ENpikég cuVONKeS, aAld N
wpoodnkn almtovyo Almavong kpidnke oavoaykaio yio KovomomTikég amoddcels. Y YnAOTepeg
GLYKEVTPMGELS otV vrépyela fropdla Kataypdenkay yio tov Zn kot tov Pb, eved ta enineda tov Cd
Kot Tov Ni frav Wwitepa yopunid 1 kétw amd 1o 6plo aviyxvevons. O Cu gvtomictnke o€ TOPOUOLES
GULYKEVTPMGELS Kal oTa Tpio euTIKE €idn. H dpdevomn odnynoe yevikd og PeEl®OT TV GUYKEVTIPMOGEDV,
yopig ®oT000 va mapatnpeiton otabepd potifo petald tov etdv. Ilapdiinia, 66celg alwtovyov
Mravong €émg 30 kg N ha™! sovénocav 1 cvocdpevon, evd VYNAOTEPES TOGHTNTES EiyaV APYNTIKN
enidpaon.

H amopdxpouvon tov petdAiov eaptinke kuping and v mapaydpevn Bopdlo Kot T cuvOLACTIKY|
enidpaon g Gdpdevong kot g Almavong. [apd to yeyovodg, ot 1 Prounyovikny kévvaprn mopnyoye
peyodlutepn mocoTNTo Propdlog o€ cUYKPION UE TO AMVAPL, Ol GUYKEVIPAOCELS TOV UETOAA®OV GTOLG
QUTIKOVG 16TOOG TG NTOV YounAdtepes. g amotéAecua, T0 Avapt, Tapd T YOUNAOTEPT TOpaymYN
Blopdlag, epedavice VYNAOTEPT GUVOAIKY IKAVOTNTA ATOpdKpVVOT G LETAAA®Y. To KEVAQ, amopdikpuve

TIG HEYUAVTEPEG TOGOTNTEG, 101G VO cvvinkeg emapkovg dpdevong (12). H epappoyn alwtodyov



Mmavong éog 30 kg N ha™! avénce v amopdpuven, evéd VYNAOTEPES TNV TEPLOPICOY KL OTO TPIO
QuTKd €idn. H ogpd amopdkpovong ywo ta tpia outd ftav: Zn>Pb>Cu>Cd>Ni.

Ta oanoteréopato G mePParAovTikng ektiunong Ogiyvouv Otl, av Ko kaOe €idog sppavidet
SQopeTIKd  TEPIPOAAOVTIKO TPOPIA, TO KEVA(P OVASEIKVOETOL G TO TALOV OOOOTIKO Yo
pvtogguyiaveon, cuvdvalovtag LVYNAN KavOTNTA ATOUAKPLVONG UETAAAWMY UE CYETIKA TEPLOPIGUEVES
ePPaALOVTIKEG EMPOPOVOELS. ZVYKEKPIUEVA, O OgikTNG TOEIKOTNTAS Y10 TO KEVAQ VTOAOYIOTNKE £1G
Kot 10 opég vymAdTEPOG OE GYECT LE TO AVApT Kot TN Propmyavikn kévvapn, 10img yio To péTaida Zn,
Pb, Cd, yeyovog mov emiPeformdvel T HEYOADTEPT KOVOTNTO TOL VO HEIDOVEL TNV TOEIKOTNTO TOL
€0dpovg. Avtiotorya, 1 AKZ avédeiEe ot ) Propnyovikn kavvaprn vrepéyet ot déopevon dvBpoaka,
TO KEVAQ LIEPEYEL OTN PVTOEEVYLOVTIKY TKOVOTNTO Kot TEPIPAALOVTIKT OTOSOTIKOTNTA, EVE TO AvApL
amotelel evOLAESN EMAOYT LLE IGOPPOTNUEVO TPOPIA.

210 mhaiote ¢ Kukhknig Owovopiog, n avaktnon HetdAlmv elxe younin owovoukn a&ia. O
KkaBoplotikdg mapdyoviag Prooudtrag anotédece  ayopactikn a&io tng amokateotnuévns yng. H
a&lomoinomn g pumacpuévng Popdlog yuo eVEPYELN, LOPLOCAVIOES 1 XOPTOTOATO KATEYPOWE YAUNAG 1
apvnTikd écoda. EEaipeon amotélece 10 kevaQ, pe oplakd BeTikd amOTEAEGUO OO TV TOPAY®YN
YOPTOTOATOD. ZUVOMKE, TO KEVA(P OVOOEIKVVETOL MG TO TO OMOTEAECHOTIKO €100G Yl TPAGIVES
OTPATNYIKEG QMOPPVTOVOTG PUTAGUEVOV £300MV, OTMOG aVTH TNg @uTodlayeiplong, cvvdvalovrtag
VYNAn omopdkpovon Papéov  UETOAA®Y, TEPIPAAAOVTIKA OQEAN KOl TPOOTTIKY OUKOVOUIKNG
a&lomoinong. To Awdpt cvviotd pio evoldueon kot mo opyn oAAG otabepn TPOGEYYIoN 1TNg
QUTOJAYEIPIONG, HE KAADTEPN OIKOVOUIKT TPOOTTIKT], EVA 1 Propumyovikn Kavvafn, ov kot ToATIUN
o€ GAAeg epapLoYEs, epeavilel Teplopiopovs og puacuéva €04en. Ev tovtotg, 1 eikdva yuo to Avépt
umopel v aAAdEel apony Kabmdg n pumacuévn kKeAMEPYEL VIEXEL oNUavVTIKE TG cvpPatikng. Emt
apodelypott, evoOAAaKTIKEG emAoyég Ba pmopovcav va cuvdvdoovv T pumacpévn PBropdlo Tov
Avaplov pe teyvoAoyieg mpo-enelepyasiog Kol Soy®PIoHOD TG KAWGTIKNAG VoG oo To LETOAAN Kot

TNV TEMKT TOPAY®YN VOEASUATOV YopunAdtepng aglog.

Emotmpovui] teproyn): Anoppomover e64povg

A&Ea1g KAeW01q: KAmwoTiKG QuTd, Papéa pétaria, putossuyiovon, dpdevuon, almTovyog AMmavon



Holistic evaluation of plant species for soil decontamination

Department of Crop Science
Laboratory of Systematic Botany

ABSTRACT

The aim of the doctoral dissertation is to study the remediation of soils contaminated with heavy metals
through the investigation of optimization parameters under real field conditions. The dissertation
examines the comparative assessment of the remediation capacity of alternative crops within a broad
framework of criteria that includes comparative yields of alternative crops, environmental benefits in
terms of Life Cycle Assessment (LCA), and the overall integration of phytoremediation within the
framework of the Circular Economy.

Soil contamination with heavy metals poses serious environmental and agronomic challenges, limiting
agricultural productivity worldwide. Phytoremediation combines the reduction of environmental risk
with the simultaneous production of biomass and, most importantly, with the recovery of land for
further use. Alternative crops studied in the dissertation include flax (Linum usitatissimum L.),
industrial hemp (Cannabis sativa L.), and kenaf (Hibiscus cannabinus L.). The selected crops, in
addition to claiming a national character and identity, belong to the category of fiber industrial plants
with proven phytoremediation potential. The contaminated soil under study concerned the Lavreotiki
peninsula, an area polluted with five heavy metals [cadmium (Cd), nickel (Ni), copper (Cu), lead (Pb),
and zinc (Zn)]. A core research objective of the dissertation was the investigation and optimization,
under real field conditions, of biomass yield per unit area and the remediation capacity of the three plant
species under various agronomic conditions.

The study was implemented over a three-year field experiment (2021-2023). Four flax cultivars
(Calista, Jan, Modran, Nike), two industrial hemp cultivars (Futura 75 and Futura 83), and two kenaf
cultivars (HC3 and HC95) were used. For each crop, three irrigation levels were examined (I0: rainfed
conditions, I1: 50%, and 12: 100% of crop water requirements) and three nitrogen fertilization levels
(NO: 0 kg N ha™*, N1: 30 kg N ha™’, and N2: 60 kg N ha'). For flax, both spring and winter sowing
were examined, whereas for industrial hemp and kenaf only spring sowing was considered.
Measurements recorded the growth stages of the plants based on the BBCH growth scale. At full
maturity (BBCH 99), biomass yield per unit area was measured for each crop.

Furthermore, the dissertation proposes a unified methodological framework that allows for the holistic
assessment of phytoremediation and enables comparisons among different crops, regardless of the type
or number of pollutants removed. This holistic approach represents the first attempt at a unified
methodology in the literature. The methodological framework exploits experimental measurements by
combining crop yields, metal concentrations in aboveground biomass, and pollutant accumulation. The

measurements are weighted using a generalized toxicity index (HQ), which supports the unified and



generalized approach and subsequently defines the functional units of the environmental assessment
and Life Cycle Assessment (LCA). The LCA includes inventory and assessment of environmental
impacts (per crop and time period), the remediated surface area, and phytoremediation expressed in kg
Zn-equivalent.

The methodological framework is completed with an analysis of the economic potential of each crop,
where, for each crop and its variants, three alternative scenarios for the utilization of contaminated
biomass are examined (energy production, pulp production, and particleboard). The results showed that
biomass production varied significantly depending on species, cultivar, nitrogen fertilization rate, and
irrigation level. Nitrogen fertilization had a differentiated effect among cultivars, but in general doses
up to 30 kg N ha™* favored growth, whereas higher amounts had a negative effect. Similarly, irrigation
proved to be a determining factor. Specifically, the intermediate irrigation level (I1) significantly
reduced yields, while the absence of irrigation (10) did not allow seed germination. Over time, strong
fluctuations between growing seasons were observed. In addition, the presence of pollutants aftected
yield with cultivar-specific differences: Calista for flax, Futura 83 for industrial hemp, and HC3 for
kenaf showed greater tolerance. Among the three plant species, kenaf consistently exhibited higher
yields, up to 63.4% higher than flax and industrial hemp. Notably, kenaf produced high yields even
without fertilization, while flax showed adaptability to winter rainfed conditions, although nitrogen
fertilization was deemed necessary for satisfactory yields. Higher concentrations in aboveground
biomass were recorded for Zn and Pb, whereas Cd and Ni levels were particularly low or below the
detection limit. Cu was detected at similar concentrations in all three plant species. Irrigation generally
led to a reduction in concentrations, although no consistent pattern was observed across years. At the
same time, nitrogen fertilization rates up to 30 kg N ha™* favored accumulation, while higher amounts
had a negative effect.

Metal removal depended mainly on the produced biomass and the combined effect of irrigation and
fertilization. Although industrial hemp produced a greater amount of biomass compared to flax, metal
concentrations in its plant tissues were lower. As a result, flax, despite its lower biomass production,
exhibited a higher overall metal removal capacity. Kenaf removed the largest quantities, especially
under adequate irrigation conditions (12). The application of nitrogen fertilization up to 30 kg N ha™
increased removal, whereas higher amounts reduced it in all three plant species. The order of removal
for the three plants was: Zn > Pb > Cu > Cd > Ni.

The results of the environmental assessment indicate that, although each species exhibits a different
environmental profile, kenaf emerges as the most efficient crop for phytoremediation, combining high
metal removal capacity with relatively limited environmental burdens. Specifically, the toxicity index
for kenaf was calculated to be up to ten times higher compared to flax and industrial hemp, particularly
for Zn, Pb, and Cd, confirming its greater ability to reduce soil toxicity. Correspondingly, the LCA
showed that industrial hemp excels in carbon sequestration, kenaf excels in phytoremediation capacity

and environmental efficiency, while flax represents an intermediate option with a balanced profile.



Within the framework of the Circular Economy, metal recovery had low economic value. The decisive
factor for viability was the market value of the restored land. The utilization of contaminated biomass
for energy, particleboard, or pulp resulted in low or negative revenues. An exception was kenaf, which
showed a marginally positive outcome from pulp production. Overall, kenaf emerges as the most
effective species for green strategies aimed at the remediation of contaminated soils, such as
phytomanagement, combining high heavy metal removal, environmental benefits, and prospects for
economic utilization. Flax represents an intermediate and slower but stable phytomanagement approach
with better economic prospects, while industrial hemp, although valuable in other applications, shows
limitations in contaminated soils. Nevertheless, the outlook for flax may change drastically, as
contaminated cultivation significantly underperforms compared to conventional cultivation. For
example, alternative options could combine contaminated flax biomass with pre-treatment and fiber

separation technologies to remove metals and enable the final production of lower-value textiles.

Scientific area: Soil decontamination

Keywords: fiber crops, heavy metals, phytoremediation, irrigation, nitrogen fertilization

Me v ade1d pov m mapovoa epyocio eAéyyOnke and Efetactikn Emutponn péoa and Aoyiopuikd
aviyvevong Aoyoxhomg mov dtabétet to I'TIA Kot dracTavpdOnKe 1 £yKupOTNTA KOl 1) TPMTOTLTTIA TG



EYXAPIXTIEX

Lo v oloxdipwan e mapovoag Aidoxtopikns Awotpifng, Ba nbelo va exppdow Tic Oepués (oo
evyopioties arov emiplémovio, Anuntpio Mrovpavn, Kabnyntn ®Pvoioloyios tov Tunuoros Emictiunc
Dvukns Hopaywyns tov I'ewrovikod [avemiotnuiov ABnvav, yio v evKaipio. IOV [OD TPOTEPEPE VO
EKTOVHO® TN O100KTOPIKH 1OV J1aTpifn, t othpiln mov pov mpocépepe ko’ 0N t J1GpKelo, EKTOVHGNG
¢, KBS Kal yia. T cVVEPYATIa.

Erions, Oo nbela va evyopiotiow Oepuc to uéln e Zvufovlevurns Tpiuelods Emponns, v
Tapvpotia Owovouov, Oudtyn KabBnyntpia Lewpyios tov Tunuoros Emotiuns ®otikns Hoapaywyng
o0 [ewmovikod [lavemarnuiov AOnvaov xou tov [lavoyiotn Tpiyko, Avominpwty KobOnynty tov
Tunuazog Emotiuns @otikng Hapaywyns tov I'ewmovikod [lavemotnuiov Anvav yio tig ebotoyes
TOPOTHPNOEIS KOL TH THUOVTIKT GOUPBOLN TOVS GTHY 0AOKANPWON THS TOPODGOS EPEDVOG.

Oa n0eko axouo. vo ekpPaom TIS EVYAPITTIES OV TPOS TO. VIEOLOITO. UEAN THS Emtoueiods Emitpornng: tov
Anunzpio Mmiidly, KabOnynty, Ilpoedpo tov Tunuoros Emotiuns @utikng Hopoaywyng xoa AicoBoven
00 Epyaotypiov [ewpyios, v llavayiwta- Onpeoio [lamaotoliavod, Keabnyntpia tov Tunuorog
Emotiunsc Potikng Hopoywyng tov I'swmovikod [avemarnuiov AOnvav, thy Ztoliovy Xwpravomodiov,
Erixovpn KaOnynrpio tov Tunuoros Emiotiuns ®otikng opaywyns tov I'ewmovikod Hovermotquion
Abnvav, ko v lwavve Kaxoumodxy Erikovpy KabOnynpia tov Tunquoros Emotiuns ®@vtikng
Hopaywync tov 'ewrmovikod Iovemotquiov AOyvav, yioo ) oopfoly tovg amny olokiipwon e
A107p1fNG oo Kot TIS 10100TEPO. KPITIUES KO ODTLOTTIKES VTOOEIEEIS TOVG.

[d10itepn Kou Eeywpioty uveia opeilw otny EAévy Hordaloylov EAIL tov Tunuotos Emotiuns Potikhg
Hopaywyne o0  Tewrmovikov Ilavemothuiov  AOyvav  kor  emotquoviky  vaedfovy 00
XPMUOTOOOTODUEVOD EPEVVHTIKOD TPOYPOLOTOC LE Titho: Kodriépyeia klwatikwy Srounyovikay gutmv
VIO, THYV QOPPOTOVOY KO OTOKOTOGTOCH PUTOCUEVOV EOGPDV KOL YIO. THYV TOPOYOYY TPHTOV DADV
Sroloyikng mpoéievans yio. Prounyovikes ypnoeis -FORTE, oto miaioio tov omoiov ekmoviOnke n
ToPovoa. O1O0KTOPIKY OLOTPIPH, THY OTOI0. EVYOPIOTW BEPLLC YIa THV OVGLOCTIKY GOVEPYATIO. LUAS, THV
vrootpily, ™y molbtiun kabodnynon kai ™y gumiaTOaOVH OV 1oL Edeile ka B’ oAy T didpkela TS
O100KTOPIKNG LoV mopeiog. H ovufoln e vanple kabopiotiky, v n evokoupio. oo Hov £0wae Vo
aoxoAnBw ue ™ JI0KTOPIKY EPEVVO ATOTEAETE THUEIO AYETHPIOS VIO THYV TEPOITEP® ETIGTTIUOVIKY [LOD
eleliln.

Ocpriés evyopiaties omevdive arov Hovayiwtn ewpyiov EAI tov Tunuatos Emiotiung Potikig
Hapaywync tov I'ewmovikod Tavemotyuiov AOvav yio v woldtiun vrwootipiln kai ) copfoln tov
OTHY DAOTOINGY TWV EPYACLMDV 0TO TENLO KOl TH IIECOYWYN TWV TEIPOUATOV.

Emimiéov Oa nbedo vo evyapiotiow Ogpua, tov Avicovio Koxoon Kobnyntn g Zyoins Xnuixav
Muyovikowv tov EOvikod Metoofiov Tloivteyveiov ABnvav yio Ti¢ ovoiaoTikés ooufoviés tov oty
oeCaywyn g Hepifoliovrikns kou Ocovouurne A1oloynong kai v ocvvaicOnuorikn othpiln mov [ov
TPOCEPEPE GE KPIOWLO, THUELO, THS EKTOVIONS THS OLOTPIBHS LOD.

Oa el vo evyopiotiow axopa tov Aalopo Kapaoylovoylov, EAIII e Lyolng Xnuixawv Myyovikwy
00 EbQvikod Metoofiov [lolvteyveiov AOnvav yia t onuavtikn fonbeid, tov oty dieoywyn s
LepiBoilovurnc kot Oovouxns AE10Adynong.

Oa. nleia emions va svyopiotnow tov k. Pilizra, ™v Ko. Zodla koi v I ewpyia yio v fonbeia ko
OVVEPYATIO. TOVS OTIC EPYATIES TEDIOD.

Térog, Ba nbela va evyopiotiow amd KOOGS, TovS YOVeELS wov, Baoidy kou EAEvy, v adeppn pov,
lwadvva kou tovg arevovg pilovs pov, Baoiliki, Mapiédy, Ilétpo kou Xpriaro yio ) diapkn vroothpiln,
TNV DTOUOVI KOI TH GOUTOPBOTOTH TOVS, TO00 OTIC ODOKOAES 000 KoL OTIS EVYGPLOTES OTIYUES OUTHS THS
0100pOUNG.



H napodoa dwwaktopikn dwtpipn) eknoviiOnke oto Epyactipio Zvompotikng Botaviknig tov
Tuquatog Emotung @utikng [Hopaywmyng tov 'ewnovikod I[Moavemotnpiov Abnvov, cto
TAQIGL0 TOL YPNUATOSOTOVUEVOL EPELYNTIKOL Tpoypdupatog pe titho: KoAlépyewa
KAOOTIKOV PLOUNYOVIKOV QUTOV Y10, TNV OTOPPUTAVGT] KOl OTOKOTAGTOCT PLTACUEVOV
£00LPMV KUL Y10l TNV TAPAY®YN TPAOTMOV VADV PLOAOYIKNG TPOEAEVOTG Y10l BLOUNYOVIKES Y PN OELS
-FORTE (www.forte-project.gr). To avotépm mpdypappa vAoTomOnKe 010 TAMIGIO TOL
Emyeipnowoxod Ilpoypdppatoc «Aviayovietikotra, Enyyepnuoatikdétro & Kawvotopio —
Awepnc kan [Modvpepng E&T Zvvepyaoio EAAGSac—Kivagy kot ypnuatodotinke amd
I'evicn Ipappateio Epevvag ko Kawvotopiog (I'.I.E.K.). Kwdwodg OITZ: 5050727 — Kwdikdg
EAKE I'TIA: 341.0727.

€3
EPAnEK 2014_2020 %LLI'.mLImST:l'I;EgJFULI! E EznA
OPERATIONAL PROGRAMME 5-2014_2020
COMPETITIVENESS P SPECIAL SECRETARIAT FOR S

ENTREPRENEURSHIP vty - cppasic - alinkoyyan
INNOVATION ERDF, CF & ESF PROGRAMMES

Partnership Agreement

MANAGING AUTHORITY OF EPAREK 2014 - 2020 European Union
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2Tovg yoveig pov,

Baoiin ko1 EAévy
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