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Massas |., KOPANEIis D., KQITiS O...c.cceiueirrireieeesisesetire et etesteseass et eease st seesessasess s ess st sesssssesessassass seesessessssssasessesesssssessnseseaseseesenssnn 96
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MNPOKANOCELG KAl TTPOOTITIKEG 0T XPron Moiovtwv Ainavong otnv EAAGda

MavvakomoUAou @., KatoouAtépn A., BeBeldkng I., Koutoouyepag N., Kuplakidng N. kat Pouocéag A.

YUvbeopoc Mapaywywv Kot Epndpwy Autacudtwy, BolpBaxn 16, 20¢ Opodog, ABrivat 11743, E-mail: info@spel.gr

NepiAnyn: H Evupwnaikn otpatnylkn Twv TeAevtaiwv xpdvwy otoxeleL oTn HeTABacon o Blwaolpa cuothpata Tpoditwy,
B£tovtag vEoug OTOXOUG yla OAOUG TOUG OUVTEAEOTEG Ttapaywyng. MapdAAnAa ot aAAemAAANAEC KplOELG -UYELOVOULKN,
EVEPYELAKN, KALULATLKN, YEWTOALTIKA- avadelkvUouv Tn onpacia tg aypodiatpodikng alucidag otn diatripnon tng
TIOPAYWYNG AoPaAWY KOL TIOLOTIKWY AyPOTLKWY TPOIOVIWY. 2TO TAALOLO AUTO N Kataypadr TNG UGLOTAEVNG KATAOTACNG,
OAAG KOL TWV TIPOKANCEWV KOL TWV TIPOOTITIKWY TIOU OVTLLETWTI{OUV OL YEWPYLKEG ELOPOEG KAl ELSIKOTEPA O KAASOG TwV
nipolovTwy Almavong, anoteAolv éva onuavTiko epyadeio yia t Stapdpdwan g €BVIKAC aypodlatpodLKrC OTPATNYLKAG.
Ytnv EAAGSa n katavaAwon AUmacpatwy, 0w Kal ol Hovadeg alwTtou Sloxpovikd akoAouBoUv £vioveg SLOKUUAVOELG avda
£10¢, MAPOUCLAlOVTAC MTWTIKA TACON, HE Ta avopyava Autdopata va efakolouBolv va amotedolv tnv KUpLa Tinyn
Opentikwy otoleiwv oTIG KaAALEPYELEG. ATTO TOl avopyava AUTAopata, Ta oUVOeTa AUTACUATA XPNOLUOMOLoUVTaL OF
peyaAutepo Babud amod toug EAAnveg mapaywyous. H xprion avopyavwyv AUTOCUATWY TIOU OToxeUouv otn Staxeiplon
alwtou, SnAadn Ammaopdtwy pe avacTtoleic oupedong/ vitponoinong, Bpadsiag anodeopeuong, auEAVETaL GNUAVTLIKA Ta
televtaia xpodvia. Emiong kataypddetal 0Tl oto MAAioL0 OAOKANPWHEVNG SLaxelplong Twv Bpentikwy otoeiwv oTo
cloTnua €6ad0og-duTo MpooTiBevTal cuvexw  Kal mpoiovta Almavong e BLoSLEYEPTLKEG OUTILEG, KUPLWG LE XOUMLKEG OUOLEG
Kol Ttpoilovto USPOAUONG TMPWTEIVWY — OpVogEéa. H xpron Twv mPoloviwy pe BLodleyéPTeg eVioXUeL TO SUVOUIKO TwWV
KaAALEPYELWY, AUEAVEL TNV AVTOXH TOUC OTLG OBLOTIKEG KATOTTOVAOELG, KABWG Kal EVIOXVUEL TNV amoppodnaon Twv BpemTikwv
OTOLXElWV, WOTO00 N £dAPUOYN TOUG QMALTEL EMLOTAMOVIKA YVWON KoL OUVEXA TEXVLKA UTOOTAPLEN ot enimedo
aypotepayiou kat KaAALEpYELAG.

NE€eLg KAELSLA: avopyava AUTACHAT, AUTACUOTA e avaoTOAELS, Blodleyépteg, Slaxeiplon BpenTikwy oTOXEIWV

Challenges and perspective for the use of fertilizing products in Greece
Giannakopoulou F., Katsoulieri A., Vevelakis I., Koutsougeras N., Kyriakidis N. and Rousseas D.

Hellenic Fertilizer’s Association, Athens 11743, E-mail: info@spel.gr

Abstract: European strategy, which was announced in recent years, promotes the transition towards sustainable food
systems, setting new targets for all actors of agri-food chain. Simultaneously, disruptions caused by pandemic, energy, and
climatic crises as well as geopolitical uncertainties emerge the significant role of agrifood chain for food security. Thus,
recording the current situation and tracking new perspectives in agricultural inputs and especially in fertilizing products
sector is crucial for implementing national agri-food strategies. In Greece, the consumption of fertilizers, as well as nitrogen
units have significant fluctuations per year, presenting a downward trend. Inorganic fertilizers continue to serve as the
primary nutrient source for crops, with compound fertilizers being the preferred choice of producers. Nitrogen management
in soil-plant system via inhibited and slow released fertilizers, significantly increased in recent years. Fertilizing products
with biostimulants, primarily humic substances and amino acid products, have been integrated into producers' soil nutrient
management. These products enhance the yields, increase their resistance to abiotic stresses and improve nutrient
absorption of plants. However, their application requires scientific knowledge and continuous technical support by the
agronomists at the field and crop level.

Keywords: inorganic fertilizers, inhibited fertilizers, biostimulants, nutrient management
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Mnopouv ouL eknounég N,O va avtiotabuioovuv ta odéAn amo tnv £papHoyn OPYOVIKWV
€6adoBeATIWTIKWV WG IPOG TNV anobdrkevon C o€ AypOTIKEG YALEG;

Mavvonouhog I.1*, MaoPdvtoylou E.}, Kouptidng .}, Elsgaard L.2, Zavdkng .3, Avaoctémoulog |4, TCavakdkng B.°,
MrapoUyag .6, Kah6épng A.7, Aitokag B.8, Movokpouoog N.°, kat MoAvdwpog A.N.*

ITuAua rewmoviag, AplototéAelo Navemotiuio Osooalovikng, Oscoalovikn, 54124, EAAGSa *ggiannopoulos@gapps.auth.gr
2Department of Agroecology - Soil Fertility, Aarhus University, Tjele, 8830, Denmark

3Corteva Agriscience Hellas SA, ©@ecoalovikn, 57001, EAAGSa

Tunua Fewmnoviag, Navemnotiuo lwavvivwy, Apta, 47100, EAAGSa

STunua Fewmnoviog, EAANVikd Mecoyetlakd Mavemotiuio, 71410, HpdkAelo, EAAGSa

5Tunua Mewmnoviog, Navemnotipo MNatpwvy, MecoAoyyt, 30200, EAAGSa

Tunua HAektpovikwv Mnxavikwy, EAANvikd Meooyelako Mavemotiuto, Xavia, 73100, EAAaSa

8VL Sustainability Metrics LTD, Asukwola, 2416, KUmpog

SNaverotnuiako Kévipo AleBvwv MNpoypappdtwy Znouvdwy, Atebvég Mavemotiuto tng EAMGSog, Osooahovikn, 57001, EANGSa

NepiAnyn: H emavaxpnolpomnoinon opyavikwy amoBAfTwY w e60doPBeATLWTIKA TPOowWBOEe(TAL WE LA OLKOVOULKA AOS0TIKN
AUon yla tn BeAtiwon tng moldtnTag tou £5Adoug Kol TNS BLWOLUOTNTAC TOU aypocuoTAUATOG. MeAethBnke n enidpaocng
™G AoTIKAC Aupatoldomng (mapouaoia | un oupiag-N n kat ProsfavOpakwpatog(BC)) otov KikAo tou N, oTIG 0€pLEC
anwAeleg edadikol N kat C, kat otnv avamtuén emheypévou dutikol eidoug. MapatnpnOnkav BETIKEG EMUMTWOELG LECW
NG TAUTOXPOVNG EGAPOYNG AURATOAACTING E XNHLK Altavon otn yovipdtnta tou edadous. Qotdoo, n mpoobrikn eUkoAa
arnowodopniotpou C kat otadlakn cvocowpeuon NOs, avgnoav tig ekmounég N20, xwplg onpavtiko ddelog yia tov C
edadoug. Ooov adopd tnv xprion BC, mapatnpndnke 2 dopég avénon to Bdpog putoualag oe oxEon LE TOV AVTIOTOLKO
XELPLOUO xwpic BC. H ouv-edappoyr] oupiag Kot opyavikng Aimavong peiwoe tov ouvteeoth ekmopmnic N20, kotd 5 popeg
og oUyKpLoN HE TNV aoTIkr AupatoAdonn, aAld ftav > 1% (IPPC). H edappoyr AupatoAdomnng kat n cuv-sbopuoyr e Ue
oupla evioxuoav to LoodUvapo CO2 ava povada anobrkeuong edadikol C, Katd 74% kot 96% avtiotolya, UTTOSELKVUOVTAG
v TARPN anwAeld TNG TPOOTIBEUEVNG opyavikng C Kuplwg MECW TNG QAVATIVEUCTIKAG &pactnplotntag Twv
HLKPOOPYQVIOUWV.

Né€ewg kAewdLa: KUkAog afwtou, umogeiblo tou oalwtou, amobrikeuon AavBpaka, opyavikd £6adOBEATIWTIKA,
BloetavBpdkwpa

Could N0 emissions offset the C storage benefits of organic soil amendments in agricultural soils?

Giannopoulos G.1*, Pasvantoglou E.%, Kourtidis G., Elsgaard L.2, Zanakis G.3, Anastopoulos |.%, Tzanakakis V.>, Barouhas P.5,
Kalderis D.7, Litskas V.8, Monokrousos N.°, and Polydoros A.N.!

1Department of Agriculture, Aristotle University of Thessaloniki, Thessaloniki, 54124, Greece *ggiannopoulos@gapps.auth.gr
2Department of Agroecology - Soil Fertility, Aarhus University, Tjele, 8830, Denmark

3Corteva Agriscience Hellas SA, Thessaloniki, 57001, Greece

4Department of Agriculture, University of loannina, Arta, 47100, Hellas

SDepartment of Agriculture, Hellenic Mediterranean University, 71410, Heraklion, Greece

6Department of Agriculture, University of Patras, Messolonghi, 30200, Greece

’Department of Electronic Engineering, Hellenic Mediterranean University, Chania, 73100, Greece

8VL Sustainability Metrics LTD, Nicosia, 2416, Cyprus

SUniversity Center for International Study Programs, International University of Greece, Thessaloniki, 57001, Greece

Abstract: The reuse of organic waste as soil amendments is promoted as a cost-effective solution to improve soil quality and
agro-system sustainability. We investigated the effects of urban sewage sludge (co-applied with urea-N and biochar(BC)) on
the N cycle, on the gaseous losses of soil N and C, and on the growth of selected plant species. Positive effects were observed
through the simultaneous application of sewage sludge with chemical fertilization on soil fertility. of readily-available (liable)
C and the gradual accumulation of NOs-, increased N2O emissions, without any significant benefit to soil C. Regarding the
use of BC, a 2-fold increase in plant weight was observed when compared to the treatment without BC. Co-application of
urea and organic fertilization reduced the N20 emission factor, by 5 times compared to urban sewage sludge treatment, but
was > 1% (IPPC). The application of sewage sludge and its co-application with urea enhanced the CO2 equivalent per unit of
soil C stored, by 74% and 96%, respectively, indicating a complete loss of the added organic C mainly through the respiratory
activity of microorganisms.

Keywords: nitrogen cycle, nitrous oxide, carbon storage, organic soil amendments, biochar However, the addition
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Agloloynon enidpaong ProsfavOpakwparog (biochar) oe kaAAiépyeia kKoAokuOLoU (Cucurbita pepo L.) o€
apponnAwdeg £dadog.
lképtong A. kot Tolamapag I

Perrotis College/ Apepikaviki Fewpytkn 2xoAn, Osccalovikn.
E-mail: agerts@afs.edu.gr

NepiAnyn: ALOXELPLOTIKEG TPAKTLKEG TTOU UmopoUV va armoBnkevoouv avBpaka oto €6adog i va mpootebel avBpakag pe
Kamota UALkd, Ba BonBrioouv oto HeTplacud g KAATIKAG aAlayng. To BloetavBpdkwpa (BE, biochar) sival éva uAiko
TIOU TIPOEPYETOL QMO TIUPOAUGCT OPYOVIKWYV H avOpyavwy uTonpoloviwy. ExeL TOAAEG xproeLg, Kuplwg yia teptBaAAovTikn
anokatdotoon Bapéwv LETAAWY Kol §€oeuon To§lkwv oucwv 1 déopeuon tou Slofeldiou tou avBpaka, yia BeAtiwon
NG moLoTNTOC Tou £6ddoug, yla enefepyacia VeEPOU Kal YEVIKOTEPA yLa TNV €uylavan Tou TeplBAAAOVTOC. 2TNV mapaywyn
dutwv €xel mpdodata peletnOei katl mapouotalel Slaitepo evbladépov wg edadoPeATlwTiKOG. ITnV mapoloa HUeAETN,
aflohoyiBnke n edoappoyr 5 éoswv BE (0 - 0,1-0,2- 0,3 - 0,4 kot 0,5 I/m?) oe kaAiépyela 4 uBpLdiwv KoAokuBLoU ot
apponnAwdeg €dadog oe kaAALépyela og Siktuoknmo. MetprBnkav n Slaxpovikn anddoon (o€ 6 cUYKOULEEG),0 aplOudg
Kapmwv KoAokuBlou kat n moootnta avlpaka oto £6adog, UETA TV TeAeutaio cuykouldr). Ta anoteAéopata €6etav
augnon TG ouvoALkn g amddoaong KatL avénon tou avBpaka oto £€6adog, oxedov ypapLkn HE T edpapoobeioeg §OCELG TOU
BE. To UALKO aUTO £8€L€E OTLTIPOCOETEL ONIAVTIKEG TOOOTNTEG AvOpaKa, Kot Umopel va xpnotpomnolnBel wg e6adoBeATLWTIKO
Kol €xel evbladépov va ouveXloBel n perétn pe tnv afloAdynon tng SLaypoviKOTNTAG TNG UTTOAELUUATIKOTNTACG TOU OTO
£6adog.

Né€erg KAeWSLA: Bloe€avBpakwpa, edadoBeAtiwtiko, edadikog dvBpakag, KALuatiki aAAayr], kKOAoKUOL

Evaluation of the effect of biochar in zucchini (Cucurbita pepo L.) production in sandy loam soil
Gertsis A. and Tsiaparas G.

Perrotis College-American Farm School, Thessaloniki
E-mail: agerts@afs.edu.gr

Abstract: Management practices could store carbon into the soil or add carbon with various materials, will help in the
mitigation of climate change. Biochar is a product resulting from pyrolysis of organic or inorganic byproducts. It has various
uses, mainly for the environmental restoration of heavy metals, absorption of toxic substances and carbon dioxide, and, in
general for environmental restoration. Recent studies in crop production have shown special interest in biochar as a soil
improving material. In the present study, an evaluation was performed of the application of 5 ratios of biochar (0,-0,1-0,2-
0,3-,0,4 and 0,5 |/m?) in the production of 4 zucchini hybrids grown in a sandy loam soil into a nethouse. Measurements
were taken on the periodic yields (6 harvesting times), of the number of fruitsand, after the final harvest, soil carbon. The
results have shown that this material increased the yield and added carbon in soil, in a very linear mode to the applied
ratios. Therefore, the biochar can be used as a soil-improving material and further research is needed to examine the long
term residual effects of the applied ratios.

Key words: Biochar, soil-improving material, soil carbon, climate change, zucchini
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H &iebpuvon twv £6adoKALLATIKWY cuvOnkwv mou guBuvovtal ywa tov “Zadvike” Odavato tou
$utoL g Aktvidiag (Actinidia deliciosa)

‘E€apxog B.1, Xatgnyavvakng E.%, Ztedpdvou 2.3

Mrewmnovoc A.M.0., Msc Yrondlog Adaktwp Edadoloyiag, email: info@fitoxoma.gr
2lyotitouto ESadoilidatikwy Nopwv / EATO-AHMHTPA, email: hatzigiannakis@gmail.com
3AvamAnpwtng Kabnyntrg Edadoloyiag, AL.MA.E. Zivbog, stefst2@ihu.gr

NepiAnyn: To aktwidio (Actinidia deliciosa) elval éva umtotpornikd Gputo, évag moAuetrg dulroBorog Bauvog mou edw Kat
XALabdeg xpodvia e€akolouBel kal leL wg autopuég otn N.A. Kiva SirmAa 0T akTEG Tou motapou Mayk-Toe. H {wvn “duotkng”
BAaotnong tou ¢utou eival oe MeSIVEC Kal AoPwAEELS TTEPLOXES, WG OVAPPLYOUEVO O pHeyaAa alwvopla S£vépa mou
g€aodalilouv ocuvOrkeg LPNANG OXETIKNAG LYPACIAG, TPooTAciag armd Tov AVEUO Kal TNV €vtovn nAlokn aktvoBolia. To
KAlpa tng {wvng authg xapaktnpiletal wg uypo Le ddBoveg kal KAAQ KATOVEUNUEVEG BPOXOTMTWOELG KATA TNV SLAPKELD TNG
BAaoTiknG teEPLOSOU, PE KPUOUG OXETIKA XELLWVEG, XWPLG TNV UMapén TMayETWY Kot HE pia péon Kahokatpvr Beppokpacia
25°C - 27°C. To £8adog TG MEPLOXAS AUTAG XaPaKTNEIZETAL WG YOVIHO, HECALOG KOKKOUETPLKAG OUCTAGNC, GTPOYYEPO, UE
TIOAAOUG HOKPOTIOPOUG, UYPNAA TTOGOOTA OPYAVLKIG OUGCLAG, LKAVOTIOLNTLKAG S0UNG, KaAng udatolkavotntag, To omnoio
Sltaodahilel tig mapAaAAnAeg uPnAEg analtroelg Tou Gutol o€ 0fuyovo Kal vepo. ITnv EANASA n aktwiSid kaAAlepyeital
6w Kkat 47 xpovia. Mo ouykekplpéva, ol mpoavadepBeioeg cuvBrKeG KOAUTTOVTOL O QPKETA UEYAAO TIOCOOTO OF
OPLOUEVEG TIEPLOXEC OTwG N Miepia, NéNa, HuaBia, KaBdla, =aven, Apta, AttwAoakapvavia k.a. Ta TeAeutaia xpovia,
Aoyw NG “kApatikng” aAlayng kat tg “evtatikic”  koAAépyelag, to edadokAlpatikd meplBallov tg EAAGSag
OTTOUOKPUVETAL KON TIEPLOCOTEPO amd thv {wvn “duoikng” BAdotnong tou ¢putol, Pe amoTEAECUA va EXOUUE TIOAAG
cofapad mpoBARuaTa, €va €K TWV OMOLWV glval n anotopn €fpavon Toug KAAOKALPWVOUG UAVEG, TIOU OTLG TIEPLOCOTEPES
TEPUTTWOELG 06nyel otov Bavato tou duTtou.

NE€eLg KAEWSLA: ZadvikOg Bdavatog akTvididg, Mopia (KVDS), Baktiplo tng aktwidiag (PSA), Aoun eddadouc.

The expansion of the soil and climate conditions responsible for the "Sudden" death of the Actinidia
deliciosa plant

Exarchos V.}, Hantzigiannakis E.2, Stefanou S.2

1 info@fitoxoma.gr, 2 hatzigiannakis@gmail.com, 3stefst2@ihu.gr

Abstract: Kiwifruit (Actinidia deliciosa) is a subtropical plant, a perennial deciduous shrub that has been native to the N.W.
for thousands of years. China along the banks of the Yangtze River. The plant's "natural" vegetation zone is in plains and hilly
areas, as it climbs large centuries-old trees that ensure conditions of high relative humidity, protection from wind and
intense solar radiation. The climate of this zone is characterized as humid with abundant and well-distributed rains during
the growing season, with relatively cold winters, without the existence of frosts and with an average summer temperature
of 259C - 279C. The soil of this area is characterized as fertile, of medium grained texture, draining, with many macropores,
high percentages of organic matter, satisfactory structure, good water availability, which ensures the parallel high
requirements of the plant in oxygen and water. Kiwi has been cultivated in Greece for 47 years. More specifically, the
aforementioned conditions are covered to a large extent in certain areas such as Pieria, Pella, Imathia, Kavala, Xanthi, Arta,
Etoloakarnania etc. In recent years, due to "climatic" change and "intensive" cultivation, the soil-climatic environment of

Greece is moving even further away from the plant's "natural” vegetation zone, as a result of which we have many serious
problems, one of which is the steep drying in the summer months, which in most cases leads to the death of the plant.

Keywords: Sudden death of Actinidia deliciosa, Moria (KVDS), Bacterium of Actinidia deliciosa (PSA), Soil structure
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DUGCIKOXNHLKEG LELOTNTEG TWV anoBiocewv Wnpatwyv ota edadn tng Osocaliag nMov enMnpedcTnKAV
oo ta MANUUUPLKA datvopeva TNG Kakokatpiag “Daniel”

Euayyéhou E., NoUAag X., TQlouBalékag M., Tottoupag A., MetooUAag X., NMavkou X., Kapywwtidou A., BAaxootépyLog A.

IvotitouTto Blopnxavikwy kat Ktnvotpodikwv Qutwv, EANVIKOG Mewpykog Opyaviopog Anuntpa, Ogodpdotou 1,Adploa

NepiAnyn: To mAnupupkd pavduevo amd tnv kakokalpio «Daniel» tou ZemteuPpiou 2023 otnv nedidda tng Oscoaliac,
EMNpEQoE AUECA TV TOLOTNTA ToU £8ADOUG KAl TIC BACIKEG TOU AslToupyieg o XIALASEG OTPEPMOTA AYPOTIKAG yNnG. To
IvotitoUTto Blopnxavikwy kot Ktnvotpodikwy GpuTwy amo Tig MPWTEG NUEPEG LETA TO ALVOUEVO, Eekivnoe delypatoAnieg
oTNV €UPUTEPN TIEPLOXN TNG OecoaAiag TPOKELMEVOU VA EVNEPWOEL TOUG Ttapaywyoug yla tn BéAtiotn Slaxeiplon twv
edadwv und TIg vEeg ouvBnkeg ou €xouv Slapopdwbel. Itn gpyacio mapouclalovtol To MPWTA AMOTEAECUATA TWV
dUCLKOXNUIKWY LOLOTATWY TwV amoBécewv WNUATWY TIoU evamotédnkav ota £8Adn oypoTIKWY TMEPLOXWY Omd T
TIANUUUPLKA datvopeva. H mAglovotnta Twy edadwv €xeL anobéoelg UPoug <30cm, Le To 67% twv edadwv < 10cm, dmou
daivetal epiktn n evowpdtwon pe to €dadog dtav ol cuvOnKeg uypaciog tou aypou Tto emttpéPouv. H evowudtwon auth
umopel va mpaypatomnolnBel xwpic dlaitepa mpoPAfuata, Onwg amodelkvUeTaL and TI¢ GUCLIKOXNHUKEG BLOTNTEG TWV
WnUATwv ot onolieg epdavilouv TUEG KOVTA OE QUTEG TTOU AIaVTWVTAL ot €6Aadn TG OeooaAiag. ZTIG Alyeg MEPUTTWOELG
Tou 10 ULYPOG TWV LNUATWV lval TIOAU peydlo kat dev gival Suvatr n evowpdatwaon Toug oto €dadog ue tn Babld apoon,
B0 XpELOOTOUV PETPA ATTOKATACTAONG TOU £6APOUG TTOU TIPETEL val eEETOCTOUV KATA MEPLMTWON.

NEEEL KAEWOLA: Kakokatpia “Daniel”, amoBéoelg WnUATwyY, PUOLKOXNHULKES LOLOTNTEC

Physicochemical properties of sediment deposits in Thessaly soils affected by the "Daniel" floods

Evangelou E., Noulas C., Tziouvalekas M., Tsitouras A., Petsoulas C., Pankou C., Kargiotidou A., Vlachostergios D.
Institute of Industrial and Forage Crops, Hellenic Agricultural Organization Dimitra,1 Theofrastos str., Larissa,Greece

Abstract: Floods of "Daniel" storm in September 2023, directly affected the soil quality and the performance of its basic
functions in thousands of hectares of agricultural land at Thessaly plain. The Institute of Industrial and Forage crops
performed soil and deposits samplings, from the first days after the phenomenon at the affected agricultural areas, in order
to inform farmers about the optimal soil management under the new conditions that have developed. The paper presents
the first results of the physicochemical properties of the sediment deposits accumulated in the agricultural soils after the
floods. The majority of soils have deposits <30cm high, with 67% of soils < 10cm, indicating the feasible incorporation of the
sediments with the soils, without adverse effects. The physicochemical properties of the sediments report values close to
those found in the soils of Thessaly. In some cases, where the height of the sediments is too high and the incorporation is
not possible by deep tillage, soil restoration measures will be needed and should be considered on a case-by-case basis.

Keywords: "Daniel" storm, sediment deposits, physicochemical properties
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Me0BodoAoylk] mMpoogyyLon ywa Thv avixveuon nmpoBAnpatikwv edadwv Kot tn dnpoupyia piog
Kaptag vysiag Twv edadwv otnv Nepipépera Autikig EANASag pe deikteg motdtnTog

KaAavtgomouhog .13, Napaockeudnouhog M.%3, MrouyloukAnig 1.1, TowAng B.}, XpiotodouhomovAou K.%, AdBBou M.! kat
MrapoUyag M.*?

MNavemnotiuo Natpwy, TuRua Newmnoviag, Epyaotrplo ESdadoloyiag,
2Tewmnovikd Mavemniotipio ABnvwy, Tunua Aflonoinong Ouaotkwv Nopwv kot . Mnxavikng, Epy. ESadoloyiag,
3Nepidépela Autikig EAAAdag, AteUBuvaon Aypotikrg Olkovopiag

NepiAnyn: H molotnta Tou £8ddoug avadpEPeTal 0To CUVOAD TNG LKAVOTNTAG Tou £8AdPouG va dnLoupyel olkoouoTApaTA
KoL uTtnpeoieg péow Twv SuvatotHTwy tou SLabétel. OL HoKPOTPOBECUES EMUMTWOELG TTOU adopd avBpwLveg apeUPACELS
TPOTIOTOLOUV TIC POEC OTOLXELWV Kol EVEPYELAC 0TO £6adog. Otav autég ol Stadlkacieg mpaypatonololvTal e asldhopLkod
TPomo, N mowdtnta tou £dddoug dlatnpeital Katl To KaBLOTA pakpompoBeopa PLWCLUO KOl UYLEG. 2TnV mapoloa epyacia
napouotaletal pa pebodoloyia yla Tnv ektipunon tng uyeiag tou edadoug otnv Mepidépela Autikng EANASAG, e Selkteg
moLoTNTAG. Mo To OKOTO TG MapoUoag EPYACLOC TTOU OKOTIO €XEL TNV EKTIUNGN KaL KaTtaypadn Tng moldtntag Tou e6adoug
SnuoupynOnke éva dpopntd SokaoTKO KIT kat n EAAnvikn Kapta Yyelag tou Edadoug (HSHC), n omola avadépetal og pia
Kapta avadopdg HE TMAPAYOVIEC TIOU MEAETAONKOV OTNV Mapouca epyacia yla tnv mowdtnta tou edadoug. Ta
anoteAéoparta €6elav OtL o mooootd 80,41% tng ocuvollkng efetacBeioag €ktaong, ta €6ddn avrkouv oe KAAon
moldtnTag peyalutepn A lon tng A, yeyovdcg Tou amodelkvUel TNV e€alpeTiky TolotnTa Twv edadwv tng Mepldépelag
Autikng EANGSag. H mpotetvopevn eAAnvikn kapta vyeiag edddoug (HSHC) umopet va amoteAéoel éva HECO yla TV TaxEla
ovayvWwpLon TG oLotnTag Tou e8ddoug Kat va yivel eupeia xprion Tng yla thv mapakoAolBnaon tng moLdtntog Twy edadwv
™¢ Nepldépetag Autikng EANGSac.

Né€erg KAewdid: Mowotnta edadouc, kapta vyelag edadouc, Seikteg molotnTag

Methodological approach for the creation of a soil health card in the Region of Western Greece with
quality indicators

Kalantzopoulos G.%3, Paraskevopoulos P.%3, Bougiouklis 1., Tsolis V.1, Christodoulopoulou K.}, Davvou P.! and Barouchas P.E.*!

1University of Patras, Department of Agriculture, Soil Science Laboratory
2Agricultural University of Athens, Department of Natural Resources and Agricultural Engineering, Soil Science Laboratory
3Region of Western Greece, Directorate of Agricultural Economy.

Abstract: Soil quality refers to the total capacity of the soil to create ecosystems and services through its capabilities. The
long-term effects of human interventions modify the flow of elements and energy in the soil. When these processes are
carried out sustainably, the quality of the soil is maintained and makes it sustainable and healthy in the long term. In this
paper, a methodology is presented for the assessment of soil health with quality indicators in the Region of Western Greece.
For this work, a portable soil quality test kit was created, and the Hellenic Soil Health Card (HSHC) referred to a reference
card with factors studied in this work for soil quality. The results showed that in 80.41% of the total examined area, the soils
belong to a quality class greater than or equal to A, which proves the excellent quality of the soils of the Western Greece
Region. The proposed Hellenic Soil Health Card (HSHC) can be a means for the rapid identification of soil quality and be
widely used to monitor the quality of the soils of the Western Greece Region.

Keywords: Soil quality, soil health card, soil quality indicators.

20



MeA£Tn ™G £vvolag TG achAaAELag, TG UYELOG KAl TN oLotnTag Tou £6agoug

MoupyegAa K. kat Mntapouyag M.*

MNavemothuo Noatpwy, TuRua lewmnoviag, Epyaotriplo EdadoAoyiog

NepiAnyn: To £dadog Stadpapatilel avamoomaoTo pOAO GTLG MAYKOOULEG TTPOKAROELG TTEPLBAAAOVTIKAG BLWOLUOTNTOC, TNC
ETUOWTLOTIKAG aohAAELAG, TNG AoPAAELAG TWV USATWY, TNG EVEPYELAKNG AODAAELAG, TNG KALLOTIKNAG oTaBepoTNTAC, TNG
BLOTOKIAOTNTAG KOL TWV OLKOGUOTNULKWY UTNPECLWY. AeSOUEVOU OTL UTTAPYEL ETLTOKTLKI QVAYKN yla pa €vvola Tou
edddoug mou elvat mapduoLa e TNV EMLOLTLOTIKY, TNV LOATLVN KoL TNV eVeEpyELakr) aoddaAeLla, 5GOnke o 6pog acdhdAeLa Tou
edadoug. H aodaleia tou ebadouc €xel dueon oxéon e Tov avBpwro, ennpedlovtag tn {wr) Tou. Afloonpelwto elval ott,
10 £€8adog mailel kabBoplotikd polo oTNV KALUATIKA Kpion AOyw Twv peydAwv amoBepdtwv dvBpaka mou SlabEtel.
Alaxpovikd, ol aAAaYEG TIOU £XOUV UTIAPEEL OTN YEWPYLKA avartuén, £Xouv eMNPeAceL TN maykdouLa Blwoluotnta. Qotooo,
opKeTol emiotpoveg mpoomabolv, amotunwvovtog KatdAAnhoug &eikteg uyeiag tou eddadoug, va BeAtiwoouv tnv
TIOLOTNTA TOU Kal Tov TpoTo Staxeiplong tou. Avadopikd pe tnv moldtnta Tou £5adoug, HEcA OTOV OPLOPO EUTIEPLEXOVTOL
KOl OL EVVOLEG TNG YOVLHOTNTAG Tou £6AdOUC, TNG TOLOTNTA TG YNG KAL TNG Lkavotntag tou edddout. Kabévag anod autolg
TOU 0pOUG OUVOETEL TNV €vvola TNG moldtnta tou 6adouc. Na tnv avaktnon 6edopévwy mou adopouv TNV MOLOTNTA TOU
€6adoug, xpnoLomoLlouvTaL ot SEIKTEG TOLOTNTOC Kol TA KIT SOKLUAG ToLotntag e8ddoug. OpwG, N ToLoTNTA Tou £6ddoug
glval pLa évvola moAUTTAoKn, TTou Sev €xel akoua evtoxBel mMANpwg oTn cuveidnon Tng Kowwviag.

NEEeLg KAEWOLA: aodalela edadoug, vyela edadoug, moldtnta edddoug

Study of the concept of soil security, health, and quality

Mourgela K. and Barouchas P.E.”
University of Patras, Department of Agriculture, Soil Science Laboratory

Abstract: The soil is integral to the world's environmental challenges of food safety, water safety, energy safety, climate
stability, biodiversity, and ecosystem services. Since there is an urgent need for a concept of soil similar to food, aquatic,
and energy security, the term security of the soil was given. Soil security is directly related to affecting human life. Despite
the existence of the human relationship - soil, they play a decisive role in climate change, as they may coexist in some cases.
Notably, soil plays a decisive role in climate change due to its increased carbon. Over time, the changes in agricultural
development have affected worldwide viability. However, several scientists are trying to improve soil health and quality with
the right health indicators. Regarding soil quality, the definition also includes soil fertility, land quality, and soil capacity. Each
of them gives its "tone" to quality. Soil quality test kits are used to supply soil quality data adequately. But soil quality is a
complex concept that has not yet been socially integrated.

Keywords: soil security, soil health, soil quality
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Enidpaon BlrosavOpakwpatog Kat PLodleyeptn ot £6adlkég LELOTNTEG Kol otnv Opemtiki
Kataotach putwv papouAov os alatou)o £dadog

TowAnc! B., Zadeipiou 1.2, Mmidag @.3, Kahsépng A.4, XhouBepdikn E.2, Taomapdtog A2

Navemotuo Natpwy, TuRpa Nrewmnoviag, Epyaotrplo Edadoroyiag

2Tewroviko Navemiotiuio ABnvwv, Epyaotrplo ESadoloyiag kat Mlewpytkig Xnueiag
3AplototéAelo Mavemotrpo Oscoalovikng, TuAua Fewmnoviag, Epyactrplo ESadoloyiag
4EAANVIKO Meooyelakd Navemiotiulo, TURpa HAEKTpOVIKWY Mnxavikwy

NepiAnyn: H alatdétnta twv edadwv amotelel eva and ta mAéov SUokoAa mepBaAlovtikd {ntrpata Kablotwvtog thv
OTTOKATAOTACH TOoug Lolaitepa onuavtikr. Exel mapatnpnBel otL ta BrosfavOpakwpata (biochars) cupBdailiouv otig
DUGOLKEG, XNULKEC Kol BLOAOYLKEC LELOTNTEG ToU €8AdoUG Kal eMTAEoV podyouv T Bpédn Twv dutwv. Ot BLodileyépTeg
BonBouv emiong otnv avtetwrnion PBlotikol kat aflotikol otpeg Twv GuTwy, OMWE KAl otnv avénon g
QMOTEAECHATIKOTNTOG XPONG OpEMTIKWY oucLwv. Mo to Adyo auto, Se€nxdn nelpapa oe YAAOTPESG pe AAKAALKO AAATOUXO
€6adog kal pe epappoyn autwy tTwv dUo0 VAKWY og GUTA papouAlol. MapatnprBnke otL To pH Tou edddoug petwbnke
ehadpwg Kkat otig dUo petayelpioels. H epappoyn biochar avénoe ta enineda avraAAaéipou Ca kat P oto €8adog kat o
ULKPO Babuod tn cuykévipwaon Twv xvootolxeiwv. H ouykévtpwon Na kat K otoug ¢putikolg LoToug mapouotalel Taon
avénong kat ta enineda P auv€Abnkav onuavtikd. Avtifeta, o Fe pewwdnke ota ¢dUMa kat to cuvoAlkdo N (%) dev
EMNPEACTNKE. H ouykévtpwaon vITplkol alwTtou avéndnke onuavtlka otn petoyeiplon tou Blodieyéptn (AC). H xprion tou
Blobleyeptn dev pueiwoe TNV NAeKTPLK aywylpotnta (EC) 6mwe avapevotay, aviltOEtwe thv alénoe onNUAVTIKA OMwE KAl T
CUYKEVTPWON TWV USATOSLOAUTWY KATLOVIWY €KTOG Tou aoPBeotiou. EmutAéov, alénoe onUAVTIKA TN CUYKEVTPWON Tou N
ota GUAAQ, AOyw TOU OTL TO aPXLKO OKEVAOHA TOU BLodLleyEptn Tepleixe moodTnTa alwTtou.

Né€erg KAeLdLA: alatotnta, BlosavOpdakwpa, BLoSLeyEPTNG, XNULKEG LBLOTNTEG TOou £6AdOoUG, LapOoUAL

Biochar and biostimulant effect on soil properties and on nutrient status of lettuce plants grown on
a saline soil

Tsoli B.%, Zafeiriou 1.2, Bilias F.3, Kalderis D.%, Chlouveraki E.2, Gasparatos D.?

1University of Patras, Department of Agronomy, Lab. of Soil Science

2Agricultural University of Athens, Lab. of Soil Science and Agricultural Chemistry
3Aristoteles University of Thessaloniki, Department of Agronomy, Lab. of Soil Science
4Hellenic Mediterranean University, Department of Electronic Engineering

Abstract: Soil salinity is one of the most challenging environmental issues and therefore remediation of salt affected soils is
particularly important. It has been observed that biochars contribute to the physical, chemical and biological properties of
soil and in addition promote plant nutrition. Biostimulants also help to counteract biotic and abiotic stress in plants, as well
as to increase nutrient use efficiency. For this reason, an experiment was carried out in pots with alkaline saline soil and by
applying these two materials to lettuce plants. It was observed that the soil pH decreased slightly in both treatments. The
biochar application increased the levels of exchangeable Ca and P in the soil and to a small extent the concentration of trace
elements. Na and K concentration in plant tissues showed an increasing trend and P levels increased significantly. In contrast,
Fe decreased in leaves and total N (%) was not affected. Nitrate concentration increased significantly in the biostimulant
(AC) treatment. The biostimulant treatment did not decrease the electrical conductivity (EC) as expected, instead it
increased it significantly as well as the concentration of water-soluble cations except that of calcium. In addition, it increased
the concentration of N in leaves, due to the fact that the initial formulation of the biostimulant contained an amount of
nitrogen.

Key words: salinity, biochar, biostimulant, chemical soil properties, lettuce
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PRIMA SOILS4MED: zuotipata napakoAouOnong tng vyeiog tou edagoug yia asidpopo diaxeipion
TOU oTnV ePLoXn TnG Meooyeiou

Tplavtakwvotavtig A., MratoaAld M., AwAog N.

IvotitoUto Edadoidatikwy Mopwv — EAANVIKOG Mewpyikdg Opyaviopog AHMHTPA, SodokAn BeviZéhou 1, 14123, AukoBpuon, EANGSa,
e-mail: trdimitrios@elgo.gr

NepiAnyin: Auth n epyacia mapoucidlel to epsuvnTiko £pyo PRIMA SOILS4MED, to omoio EMIKEVIPWVETAL OTLG TIEPLOXEG
™¢ Meooyeiou, Tng Eyyug AvatoAng kat Tng Bopelag AdpikrG. AUTEG OL TTEPLOXEG OVTLUETWT{OUV ONMAVTIKEG TIPOKANOELG
ASYyw TG KAtk aAhayng, Tng dtaBpwong kat dtadopwv popdpwv unoBaduiong tou eddadoug. To SOILSAMED otoxeleL
OTNV EVOPLOVLON TWV TOPAUETPWY aLoAdynong tou e6ddouc, mepAapBAVOVTAG XNIULKES, GUGCLKES Kol BLOAOYLKEG LELOTNTEG
tou edadoug. EmutAéov, mpoonabel va amAomoLoeL TV Kown xprion twv dedopévwy mou oxetilovral pe to £5adog Kal va
napakolouBel Tnv vyeia tou edddoug oe oAdKANpn TNV Teployn. Emumpdobeta, to €pyo SeoUeVETAL VA EMEKTEIVEL TIC
nipoonaBeleg xaptoypddnong Twv edadwv, va BEATLWOEL TA CUOTHUOTA TTOPAKOAOUONONC Kal Toug SelKTeg, va evTomioel
evoLadEPOUEVOUG KOl VA CURBAAAEL 0T BeATiWON TWV TIPOKTIKWY SLaXeipLong Twv mopwv edadoucg kal vepou. EmmAéovy,
10 £pyo Ba e€eTdoel Tn duvatdtnTa anobrnkeuong opyavikol avBpaka ota 6adn AUTAG TG TEPLOXAG LETA TV edappoyn
KAAALEPYNTLKWY TEXVIKWV, LAl LE TNV EKTIUNON TNG TTOCOTNTAG TOU amoOnKEUEVOU opyavikoU dvBpaka Kat tnv afloAoynon
TWV EKMOUTIWV Tou SLoeldiou Tou avBpaka (CO2) otnv atpocdaipa.

Né€erg KAewdLa: vyeia edadoucg, PRIMA, Eupwnaikr Emutponn

PRIMA SOILS4MED: Soil Health Monitoring System for a sustainable management of Mediterranean
region

Triantakonstantis D.", Batsalia M., Lolos N.

Institute of Soil and Water Resources, Hellenic Agricultural Organization — DIMITRA 1 Sofokli Venizelou, 14123 Lykovrisi,
Greece, e-mail: trdimitrios@elgo.gr

Abstract: The PRIMA SOILS4MED, a research project funded by European Commission, focuses on the Mediterranean, Near
East and North African regions. These areas face significant challenges due to climate change, erosion, and various types of
land degradation. SOILS4AMED aims to harmonize soil assessment parameters, including chemical, physical and biological
soil properties. Additionally, it seeks to simplify the sharing of soil-related data and monitor soil health across the region.
Additionally, the project is committed to expanding soil mapping efforts, improving monitoring systems and indicators,
identifying stakeholders, and contributing to improved soil and water resource management practices. In addition, the
project will examine the potential for organic carbon storage in the soils of this area following the application of specific
agricultural practices, along with estimating the amount of organic carbon stored and assessing carbon dioxide (CO2)
emissions to the atmosphere.

Keywords: soil health, PRIMA, European Commission
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‘ESadog Kat ZToxot Biworpung Avantuéng tou OHE. O poAog tng Edadoloyiag kot twv EdadoAroywv

ToavtiAag X.

IvotitoUTto Blopnxavikwy kot Ktnvotpodikwv Gutwv EATO AHMHTPA, Oeodpdotou 1, 41335 Adploa, e-mail:
christotsadilas@gmail.com

NepiAnyn: O OHE ywa tv amoduyr TNG KATAPPEUONG TOU KALMATOG Kal TNG Snuioupyiag 0pwv BLwolung avamtuéng
uLoBétnoe 1o 2015 toug 17 Ztoxoug Bliwotpng Avamrtuéng (2BA) mou mpémel va ulomotnBouv péxpt to 2030. H eniteuén twv
11 touAdylotov amd otoxoug autolg (1-Téhog tng Dtwyelag, 2-Mndevikr neiva, 3-KaAn vyeia kol eunpepia, 5-lodtnta
VAWV, wv auvtwy, 6-Kabapd vepod kat vytewn, 7-Mpoaottr) Kat kabapn evépyela, 9-Kawvotopia kat urtodopég, 11-BLwaoltpeg
ToOAelg, 12-Aoylopévn KatavaAwon Kot mopaywyr, 13-Apdon ywa 1o KAlpa, 15-Zwr otn xepoaia yn kot 16-Eiprvn,
Awkaoouvn kat loxupol Becpol, s€optdtal onuavtikd amo tn dtatipnon Kol evioxuon the uyeioag tou edadouc. To édadog
umooTtNnPilel Toug IBA PEOW TWV OLKOGUGTNHLKWY UTINPECLWVY TIOU KAAUTITOUV €va eupUTOTO GACHO AELTOUPYLWY ATIO TLG
omoleg e€aptatal n Lwn otov mMAavATn Kot N euiwia Twv avBpwrnwv. Napd tavta 1o £6adog avTlLeTwilel coBaAPES TUETELS
TIou 06nyouv otnv unoBAaduLon Twv GUOLKWY, XNULKWY Kal BLOAOYLIKWY LSLOTATWY Tou Tou odnyel oe umoBaduion Twv
OLKOOUOTNHIKWY UTthpeowv. H Stacdaiion tng aglomoinong tng poAou Twv e6adwv oTNV AVILLETWIILON TWV CUYXPOVWV
aretAwv AOyw TN KALLOTIKAG aAAayn G Kol atnv Blwaotpotnta tou mhavitn ev pumopei va emiteuxBel xwpig tn Babeld yvwon
TWV AELTOUPYLWV TOU KAL TG ATTOTEAEGUATLKI G KOWVWVYNONG TOUC O OAQ TO KOLVWVLIKA 0TpW HOTa apxilovtag amno ta oXoAeia.
310 {ATNUA auTo 0 poAog Twv edadordywy eival BepeAlakog Kal TPETEL Ue KOs TpoTo va ipoBAnOel kat mpowOnOei.

Né€erg kAeldLa: Aettoupyieg ebadoug, KAtk aAlayr, EMLOLTLOTIKA acdAAela, teptBaAlovTiky) Blwolpotnta, edadikn

uyela

Soil and the UN Sustainable Goals Development. The Role of Soil Science and Soil Scientists

Tsadilas Ch.

Institute of Industrial and Forage Crops, 1 Theophrastos Street, 41335 Larissa, e-mail: christotsadilas@gmail.com

Abstract: To avoid climate collapse and create conditions for sustainable development, the UN adopted in 2015 the 17
Sustainable Development Goals (SDGs) to be achieved by 2030. The achievement of at least 12 of these goals (1-No Poverty,
2-Zero Hunger, 3-Good Health and Well-being, 5-Gender Equality, 6-Clean Water and Sanitation, 7-Affordable and Clean
Energy, 9-Industry, Innovation and Infrastructure, 11-Sustainable Cities and Communities, 12-Responsible Consumption and
Production, 13-Climate Action, 15-Life on Land), and 16- Peace, Justice and Strong Institutions, depends significantly on
maintaining and enhancing soil health. Soil supports the SDGs through ecosystem services covering a wide range of
functions on which life on the planet and human well-being depend. Despite this, soils face severe pressures that lead to
the degradation of their physical, chemical, and biological properties, leading to a deterioration of ecosystem services and
ensuring that they cannot achieve the role of soils in addressing modern threats due to climate change and the sustainability
of the planet cannot be achieved without a deep knowledge of its functions and effective sharing of these functions across
all levels of society starting from schools. On this issue, the role of soil scientists is fundamental and must be highlighted
and promoted in every possible way.

Keywords: soil functions, climate change, food security, environmental sustainability, soil health
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KUkAwKN olkovopia & BLwotin aypoTLKr Ttapaywyr): N nepinmtwon tg Xpnon €§avtAnpEVNG oKOVNG
NANPwWONG MUPOOCPECTIPWV OE YEWPYLKA £5AdnN.

Tolyko I. kot MkdAw E. E.*

IApLototéAelo Mavemotrpo Osooalovikng, TuAua Fewmnoviog, Epyactnplo Edadoloyiag, 541 24 Osooalovikn. E-mail:

egolia@auth.gr

NepiAnyn: H okovn mAnpwong nupooPeotipwv tUmou ABC 40% mepLéxel otn ovotaon tng 40% pwodoplkd LOVOAUUWVLO
(MAP) kat 50% Beuxr appwvia (NH4)2504. Ou uPnAég moodTNTEG OKOVNG MUPOCPRECTHPWY MOV amoppintovtal kabe xpovo
META TN ANEN TOUG, O€ oUVAPTNON LE T oUCTACH Toug, 0drynoav otn Sltepelvnon tng alomoinong autwy we Almacua otn
yewpyia. o tov okomo autd mpaypatonoldnke neipapa os putodoxeia, émou peAetnOnke n avamntuén Vo Gulwdwy
AOXQVLKWYV, TO OTtavAKL Kol To papoUAL. Ta eddadn mou emAéxOnkav yla tnv melpapatiky Sltadikacio ntav to £va 6&vo Kal
T0 GAAo oAKoAlkO, ta omoia mpoRABav amo aypoTIKEG MEPLOXEC TG EAAGSaG. Sta dUo autd edadikd Seiypata €ywe
npooBnkn okdvng MARpwaong mupocPeotripwy o dUo enineda. H peAétn Baciotnke otnv mapakololBNon Twv petaBolwyv
TWV AVAMTUELAKWY XOPOKTNPLOTIKWY TwV GUTWV KAOWE KaL 0TNV TIEPLEKTIKOTNTA Toug o€ pwadopo. AlamotwOnke OTL O
Kavéva and ta Vo ¢utd mou peletnOnkav &ev MPOKARONKe TOSIKOTNTA AMO TNV TTPOCONKN TNG EAVTANUEVNG OKOVNG
MANpwong mupooPBeoctrpwyv. AvtBETWS Kal ota SUo 16N dutwv mapatnpndnke avénon tng Blopalag Toug, n omoia NTav
QavAaAoyn ME TNV IOCOTNTA TG OKOVNG TTOU TTPooTEONnkKe oe kabe Seiypa edadoug.

NEEeLg KAELSLA: DWwodopLkd povoaupuwvio, Osukn appwvia, Almacua, ESadofeitiwtikd

Circular economy & sustainable agricultural production: the use of exhausted fire extinguisher filler
powder in agricultural soils.

Tsigka I. and Golia E. E.*

1Aristotle University of Thessaloniki, Department of Agriculture, Laboratory of Soil Science, 541 24 Thessaloniki, Greece. E-mail:
egolia@auth.gr

Abstract: ABC type 40% fire extinguisher filler powder contains 40% monoammonium phosphate (MAP) and 50% ammonia
sulfate (NH4)2S04. The high quantities of fire extinguisher powder disposed of each year after expiry, in relation to its
composition, led to the investigation of its use as fertilizer in agriculture. An experiment was conducted for this purpose in
containers where the growth of two leafy vegetables, spinach and lettuce, was studied. The soils selected for the
experimental procedure were one acidic and the other alkaline, coming from rural areas of Greece. Fire extinguisher filler
powder was added to both of the soil samples at two levels. The study was based on monitoring the changes in the growth
characteristics of the plants as well as their phosphorus content. It was found that no toxicity was induced in either of the
two plants studied by the addition of the depleted fire extinguisher filler powder. On the contrary, an increase in biomass
was observed in both plant species, which was proportional to the amount of powder added to each soil sample.

Key words: Ammonium monoammonium phosphate, Ammonium sulfate, Fertilizer, Soil amendment
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O poOAog Tou BLoeavOpakwHATOG 0TV EAANVLKN AVOYEVVNTLKN YEWpPYLA

KopuZric X., Taomtapdrog A.2, Qpaidmoulog K.3

1Biopikilo, AAwrekng 39, 10676 ABrjva
2Tewmnovikd Mavemotipio ABnvwy, Tunua Aflomoinong Quaotkwv Nopwv Kat Mewpylkig Mnxavikng, 11855 ABrva
3Compo Expert Hellas, Awytaheiag 54, 15125 ABriva

NepiAnyn: To BloefavBpdkwpa eival éva MAoUGOL0 o€ AvOpaKA UALKO TIOU TIPOEPXETAL OO TNV TIUPOAUCH OPYAVLIKOU UALKOU
amnoucia 0fuyovou. Aoyw Twv oNUAVTIKWY £6adoBEATIWTIKWY EMISPACEWY TOU 0€ SLadOpPETIKEG TTESOKALUOTIKEG CUVONKEC
V@ TOV KOOWO, avadelkvUETOL N XPHON TOU OTNV QVOYEVVNTIKA yewpyia. H mapoloa avaokomnon evomolel otolyeia kat
£PEVUVEG OXETLKA LLE TLG XPHOELG KOl TLG EMUMTTWOELG Tou Blos€avOpakwuatog otny vysia Tou £6ddoug, ThV mapaywyLlkoTnTa
Twv KaAlepyelwv Kal tn déopevon Slofeldiou tou avBpaka. Adol meplypadolv oL MPOKAACELG Kal Ta SuVNTIKA BETIKA
QMOTEAEOUATA, OVAAUOVTOL OL TIPOOTITIKEG TNG XProNG Tou otnv EAAGSa, wg éva mpoidv pe otoxo tn BeAtiwon tng vyelog
Tou edadouc, pHE TAUTOXPOVN LELWON TWV AMALTOUEVWY ELOPOWY, OTIWG AUTACLOTA KOL VEPO, GNLOVTLKOL TAPAYOVTEG yLa
TN BLwoLpn KAt avayevvnTikr KaAALEpYELQ.

NEEeLg KAEWOLA: uTIOAELppaTIKY Blopada, KUKALKR olkovoplia, BloeavBpdkwpa, uyeia eddadoug, Séopeuon Slo&eldiou Tou
avBpaka

The role of biochar in Greek regenerative agriculture

Korizis C.}, Gasparatos D.2, Oraiopoulos K.3

1Biopikilo, Alopekis 39, 10676 Athens
2Agricultural University of Athens, Department of Natural Resources and Agricultural Engineering, 11855 Athens
3Compo Expert Hellas, Aigialeias 54, 15125 Athens

Abstract: Biochar is a plant-rich material derived from the pyrolysis of organic material in the absence of oxygen. Its use in
regenerative agriculture is promoted, due to its significant soil-improving effects in different soil and climate conditions
around the world. This review brings together evidence and research on the uses and cases of biochar in soil health, crop
productivity, and carbon sequestration. After describing the challenges and potential positive results, the prospects of its
use in Greece are analyzed as a product aimed at improving the health of the soil while simultaneously reducing the required
inputs, such as fertilizers and water, important factors for sustainable and regenerative. cultivation.

Keywords: waste biomass, cyclical economy, biochar, soil health, carbon dioxide sequestration
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BiBAloypadiky avackomnon MHeAETwvV punavon emidpavelakwv edadwv pe Auvnuika To§lkad
Ztoeia

XhouBepdkn E.L, Zadeipiou 1.

1Epyaotnplo ESadoloyiag kat Fewpytkng Xnueiag, Tunpa Aflomoinong Guotkwv MNdpwv kat Frewpytkng Mnxavikng, xoAn
MNepBaAhovtog kat MlewpytkAc Mnxavikig, Nrewmoviko Mavenotriuo ABnvwy, lepd 086¢ 75, ABriva. 11855

NepiAnyn: H pumavon tou €8ddoug amd Suvntikd Tolka otolxeia (ATZ) amoteAel onUOVTIKA amelAn TIG TEAEUTALEG
SekaeTieg, TOOO yLA TIG AYPOTIKEG OCO KOL YLO TLG AOTIKEG TEPLOXEG. OL TINYEG puTtavong pmopet va odeihovtal ite oto
YEWXNHLKO UTIOBaBpO TG MEPLOXNG Elte 08 avOpwWIOYEVELG SpAOTNPLOTNTEG, OTIWG N EVIATLKI XPrON OYPOXN LKWV TIOU EXEL
odnynoeL otnv av&non Twv OALKWY CUYKEVTPWOEWV TTAVW omd T anodektd enineda unoBabpou, EVw TAUTOXpOVA EXEL
auénoeL to Slabéatpo kKAdoua Twv ATZ. H amoKatdotaon Twy punacpévwy edadwv Kplvetal amapaitntn yla th Helwon Twv
TepBOAAOVTIKWY KIVEUVWY Kol yla TNV £TITEVEN TWV KOTAAMNAWY GUYKEVIPWOEWY SLABECLUOTNTOC YLo TV Ttapaywyn
0odaAwV KoL TTOLOTIKWV Tpodipwv. O MEPLOPLOUOC TG pUTTAVONG UItopel va emiteuxOel péow TNG Lelwong TNG KvNTIKOTNTAS
TwV HETAAAWY, TNV edappoyn e5adoBEATLWTIKWY UALKWVY KAl TN GUTOAIOKATACTOON TIOU QVILLETWIIETAL WG N TIAEOV
KAtAAANAn texvikn, edpocov eivat xapnAol kdOToug, AlyoTepo eMEUPATLKN KOl EPLOCOTEPO PLAKY oTo TtepLBdaAAov. H
eVpeon KATAANAWY HeBASwWV yla TNV amoppumaven tou e6adoug KpiveTal SLAITEPA ONUAVTLKE ATO TNV EMLOTNUOVLKN
kowotnta. Qotdoo, Slaitepn €udaon mpénel va 60Bel otn petémewta availuon twv Sedopévwv efautiag g
TP OAAQKTIKOTNTAG TNG KATAVOUAG Twv ATE AapBdvovtag urtdyn to yewxnuwkd umtdBabpo tng meploxng, tn ynpavon (aging)
TWV HETAMWVY KaBwg Kat to KAdopa oto omoio gival TeAkd Slabéotpa. Stnv mapovoa gpyacio avadépovtal eMUTAEOV
LEPLKEG TIPOTACELG yLa TNV KAAUTEPN Slaxeiplon Twv EMIBAPUUEVWV TTEPLOXWV.

Né€erg — KAedLd: Edadog, Auvntika Toéikd Ztowela, PUmavon ESadwv, Anokatdactaon ESadwv

Surface soil pollution by Potentially Toxic Elements: A Review

Chlouveraki E.%, Zafeiriou I.}

1Laboratory of Soil Science and Agricultural Chemistry, Department of Natural Resources Management and Agricultural Engineering,
Agricultural University of Athens

Abstract: Soil contamination by potentially toxic elements (PTE’s) has been a major threat in recent decades, both in rural
and urban areas. The sources of pollution may be either due to the geochemical background of the area or due to
anthropogenic activities, such as intensive use of agrochemicals which has led to an increase in total concentrations above
acceptable levels while also increasing the available fraction. Therefore, the remediation of contaminated soils is considered
necessary to reduce environmental risks and to achieve appropriate availability concentrations for the production of safe
and quality food. The limitation of pollution can be achieved through the reduction of metal mobility, the application of soil
amendments and phytoremediation, which is considered the most appropriate technique since it is more economical, less
invasive and more environmentally friendly. Finding appropriate methods for soil remediation is considered to be of
particular importance by the scientific community. However, particular attention should be paid to the subsequent analysis
of the data because of the variability of the distribution of PTE’s, taking into account the geochemical background of the
area, the aging of the metals and the fraction in which they are finally available. The present study also provides some
suggestions for better management of the contaminated areas.

Key words: Soil, Potentially Toxic Elements, Soil Pollution, Soil Remediation
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Zuykévipwon Papéwv HETAANwV o autodpunl £8WSLHA HOVITAPLO TIOU OVAMTUOOOVTOL OTh
petaAAevtikn {wvn Tov Aaupiou

XpuoavBdakn, B.2, Koutpwrotlog, .Y, XplotoSovdovu, 3.}, lwdvvou, A2, Zadepiou, 1.2, Mohéunc, H.%, Mdooag, 1.2, ZepBdaxkng,
r.t

Mrewmnovikd Navemotiuio ABnvwy, Epyaactriplo Mevikng kat Fewpywknc MikpoBLoloyiag, lepa 066¢ 75, 11855 ABrva
Tewmnoviko Navemiothuio ABnvwy, Epyaotrplo ESadoloyiag kat Mlewpytkig Xnuelag, lepd 066¢ 75, 11855 ABrva

NepiAnyn: 2to mAaiolo tNg PEALTNG TNG TOWKIAOTNTOC TWV MAVITOPLWV OTh METAAeUTIK Lwvn TG AQUPEWTLKAG,
TPoodLoPLloTNKAY Ol CUYKEVTPWOELS TWV otolxelwv As, Pb kat Zn otig edwdiueg kapmodpopieg BACLSLOUUKATWY TWV ELOWV
Infundibulicybe alkaliviolascens, Lepista sordida kau Volvopluteus gloiocephalus, kaBwg kat ota e8adn amod ta omnoia
oUAEXBNKav. EmumAéoy, ota eSadika Seiypata mpoodlopiotnkay n KOKKOUETPLKN cuotach, To pH, n opyavikr oucia, To
Looduvapo avBpakikd acBEoTLo Kot 0 OALKOG Kot StaBéouog dwadopog kal StepeuviBnkayv oL mBaveég cuoxeTioelg PeTafy
TwV BLOCUCCWPEVUEVWY UETAAAWY KAl TwV ESADIKWV LELOTATWV. ITIC MEPLOCOTEPEC TIEPLTTWOELG, | CUCCWPEUON UETAAAWY
oe KaBe £i60¢ pavitaplwy ennpedletal Pe SLadOPETIKO TPOTO QMO TN CUYKEVIPWON TOUG OTO UMOOTPWHO Kol ortd TLG
ebadkég 16LotNTeC. O Seiktng Bloouoowpeuong (BCF) umohoylotnke og TIHEG XAUNAGTEPEG TNG Hovadag (<1) oe OAeC TLGg
MEPUTTWOELG HE e€alpeon Tov dwodopo oto eldo¢ L. sordida. H aflomoinon twv mapandvw edwv PUKATWY aAAd Kal o
EVTOTILOMOG GAAWVY QTOSOTIKOTEPWY BLO-CUCCOWPEUTWY ATO TNV TEPLOXN MEAETNG Umopel va cupBaAeL otn Blogfuyiavan
TWV EMPBAPUUEVWV amtod Bapéa LETAAAA eSadwy.

Né€erg kKAeWSLA: Bapéa MEtaAla, Mavitdpla, Bloouoowpeuan, Blosfuyiavon Edadwv, Aavplo

Accumulation of heavy metals in wild edible mushrooms growing in the wider mining area of Lavrio

Chrysanthaki V.»2, Koutrotsios G.%, Christodoulou S.%, loannou D.?, Zafeiriou 1.2, Polemis E.%, Massas 1.2, Zervakis G.I.1

1Agricultural University of Athens, Laboratory of General and Agricultural Microbiology, lera Odos 75, 11855 Athens, Greece
2Agricultural University of Athens, Laboratory of Soil Science and Agricultural Chemistry, lera Odos 75, 11855 Athens, Greece

Abstract: In the frame of the assessment of the mushroom diversity in the wider mining area of Lavrio (southeast Attica),
the concentrations of As, Pb and Zn were measured in the edible fruitbodies of Infundibulicybe alkaliviolascens, Lepista
sordida and Volvopluteus gloiocephalus (Fungi, Basidiomycota), as well as in the soils from where they were harvested. In
addition, the soil mechanical composition, pH and organic matter, CaCOs equivalent percentage and P (total and available)
content were determined, while correlations between bioaccumulated metals and soil properties were investigated. In most
cases, accumulation of metals by each mushroom species was found to depend on their concentration in the respective soil
substrate and on soil properties. The bioconcentration factor (BCF) values were found to be lower than one (<1) in all cases
with the exception of phosphorus in L. sordida. The exploitation of the aforementioned fungi in conjunction with the
discovery of other efficient bioaccumulators could contribute toward the bioremediation of soils contaminated by heavy
metals.

Key words: Heavy Metals, Mushrooms, Bioaccumalation, Soil Bioremediation, Lavrio
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Evotnta 2: Xnueia-Puntavon & Anokataotaon Edapwv
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Awepeuivnon ¢ Xprnong ths KAwotikng kavvapng (Cannabis sativa L.) ywa tTn putoanokatactoon
puntacpévwy edadwv pe kaduio (Cd). Enidpaon tou Cd 0to LUKOPPLILKO QTOLKLOMO

AvSposn M.Y2, TkoAwa E. E.Y*, Toahikn E.2, YgnAdvtng I, Tplavtaduiidou E.2

IApLototéAelo Mavemotrpo Osooalovikng, TuAua Fewmnoviog, Epyactnplo Edadoloyiag, 541 24 Osooalovikn. E-mail:

egolia@auth.gr
2EAANVLKOG Mewpytkog Opyaviopog AHMHTPA (EAFO-AHMHTPA), IvotitoUto levetikrg BeAtiwong kat QutoyeveTikwy Mopwv, Oépun,

570 01 @ecoalovikn.

NepiAnyn: Zto mAaiolo Stepelivnong tng xpriong tou putol Cannabis sativa L. yLo TNV amokataoTacn punacpevwy edadwv
pe Cd, mpayupatomolnBnke meipapo oe ¢utodoyeio katd Toug Beplvolg pNAveg tou €toug 2023. JUYKEKPLUEVQ,
KaAAlepynOnke KAwoTIKA kavvapn oe €dadog empolucpuévo pe Sladopetikeég ouykevtpwoelg Cd (0, 3 kat 30 mg Cd kg
Lesadouc), ONULOUPYWVTAC TG eEAC HeTaxelpioels: Cdusprupac, Claenineso Kol Cdsenineso. 2TO £8adikd Seiypa mpoodlopiotnke n
Peudo-oAikn (1e Aqua Regia) kat n Stabéoun (ue dtaAupa DTPA) cuykévipwon Cd, evw ota dutikd deiypata (pileg, dpUAAQ,
otehéxn) npoaodlopiotnkav ta emnineda Cd peta and néPn pe Aqua Regia. MapdAAnAa, mpoodloplotnkav oL TIHEG TwV
duokoxNUKwY WBLoTATWY Twv gdadwv, KABWG KAl 0 AMOLIKIONOG TwV PWV Ao HUKOpPL{IkoUG UUKNTEG. Mpoékuav
ONMOVTIKEG CUOXETIOELG LETAEL Tou edadikou pH, Twv cuykevipwoewv Tou Cd oto €8adog kal tou Cd oToug PuTIKOUG
Lotol¢. H unAdtepn ouykévipwon Cd mapatnprBnke otig pileg Twv dutwy pe otadlakr ¢pBivouoa tdon mpog Ta avwtepa
dutka tuApata (Cdpiza>Cdorirexoc>Cdasrna), UTIOSEIKVUOVTOG TNV TACH TOU KASKIOU va cucowpeleTal oTLg pileg Tou putou.
AlamiotwOnke eniong onuavtikn enidpaocn twv enunédwv tou Cd 0To TOCOOTO AMOLKIOUOU TwV PL{wV. H KAwaoTikn kavvapn
daivetal va amotelei pia tdavikr emhoyn yla mepumtwoelg putootabepomnoinong os edddn punacuéva pe Cd, Sivovrag tn
duvatotnta yla mepetaipw aflomoinon Tng ulépyelag oxedov Un entBapupévng Blopdlag tne.

Négewg  KAewdd: Bapéa Métala, Auvnuikd Ttoflka otolxela, Mukoppllikol pUknteg, Qutootabepomoinon,
DUTOOUCOWPEUTAG

Investigation of the use of hemp (Cannabis sativa L.) for phytoremediation of cadmium (Cd)
contaminated soils. Effect of Cd on mycorrhizal colonization

Androudi M.%2, Golia E. E.**, Tsaliki E.?, Ipsilantis .2, Triantafillidou E.*

1Aristotle University of Thessaloniki, Laboratory of Soil Science, School of Agriculture, 541 24 Thessaloniki, Greece. E-mail:

egolia@auth.gr
2Hellenic Agricultural Organization DIMITRA (ELGO Dimitra), Institute of Plant Breeding and Genetic Resources, Thermi 570 01,

Thessaloniki

Abstract: In order to examine the use of Cannabis sativa L. for the remediation of Cd-contaminated soils, an experiment
was carried out in pots during the summer of 2023. Specifically, hemp was grown in soil contaminated with different Cd
concentrations, 0, 3 and 30 mg Cd kg i, creating the following treatments: Cdcontrol, Cdaievel and Cdsievel, respectively. In the
soil sample, the pseudo-total (Aqua Regia) and available (DTPA solution) Cd concentration were determined, while in the
plant samples (roots, leaves, stems) the Cd levels were estimated after digestion with Aqua Regia. The values of the physico-
chemical properties of the soils and the colonisation of roots by Arbuscular mucorrhizal fungi were also determined.
Significant correlations were obtained between soil pH, soil Cd concentrations and Cd concentrations of plant parts. The
highest Cd concentration was observed in plant roots with a gradual decreasing trend towards the upper plant parts
(Cdroot>Cdstem>Cdieaves), indicating the tendency of Cd to accumulate in plant roots. A significant effect of Cd levels on the
rate of root colonisation was also found. Hemp seems to be a suitable option for phytostabilisation in Cd-contaminated
soils, enabling the utilisation of its aboveground.

Keywords: Heavy metals, Potentially toxic elements, Mycorrhizal fungi, Phytostabilisation, Phytoaccumulator
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Edappoyn ¢ epuBpag AUo¢ otnv akwvntonoinon tou Ni oe Stddopoug tunoug edadwv

rewpyiou E.1, Zadetpiouv 1.1*, AyyeAdmouiog MN..2, Iwdvvou A.*

rewmovikd Maverotriuo ABnvwy, Epyactiplo Edadoloyiag kat Mewpytkic Xnueiac, lepd 086¢ 75, 118 55 Botavikag,
Abnva,

ZyxoAr} MetoAAeloAdywv Metaloupywv Mnxavikwy, EBvikdé MetodBio MoAutexveio (EMIM) 15780 ABrva, EANGSa

Email: j.zafeiriou@gmail.com

NepiAnyn: Ztnv mapovoa epyacia SiepeuvnBnke n xprion tng epubpdg LAUog otnv akwntonoinon tou Ni oe ditadopoug
Tunoug edadwv. EAndOnoav €L emidavelakd eSadn, pe SLadopeTKEG HUOLKOXNULKEG LBLOTNTEC KOl oadn dladopomoinon
w¢ Ttpog tnv T pH. Npayuatonolifnkav epyactnplokd nelpdpata Staleinovrog épyou (batch) mpoopddnong tou Ni ota
e6adn, og oxéon Pe TNV apyLK CUYKEVTPWGN TOoU UETAAAOU oTo SldAupa, e 1 xwpic Tnv mpoabnkn 20% w/w epuBpadg
tAVocG. H mpoopddnon tou Ni ota e6ddn kabopioTnke amod TG GUOIKOXNULKEG TOUG LOLOTNTECG, e amoTtéAeopa To £6adog e
™V XapnAotepn T pH, TOCOOTO apyilou Kol LKOVOTNTAG OVIAAAQYAG KATOVIWV va gudavilel tnv ULKPOTEPN
npoopodnon. H mpoobnkn tng epubpdg INUog avénoe tnv mpoopodnon tou Ni og OAa ta e5Aadn, OTWE TPOKUTITEL ATIO TLG
KAUTUAEG IPOOPOGHNGONG KAL ATO TOV CUVTEAEDTH KaTtavoung Kd.

NE€eLg KAeWSLA: puTtavon 6ddoug, puBpd NG, KVNTIKOTNTA VIKEALOU

Application of red mud in the immobilization of Ni in various soil types

Georgiou E.1, Zafeirioul. !, Angelopoulos P-2, loannou D. !

1Agricultural University of Athens , Laboratory of Soil Science and Agricultural Chemistry, lera Odos 75, 11855 Athens, Greece
2School of Mining &amp; Metallurgical Engineering, National Technical University of Athens (NTUA), 15780 Athens, Greece
Email: j.zafeiriou@gmail.com

Abstract: In the present study, the use of red mud in the immobilization of Ni in various soil types was investigated. Six
surface soils, with different physicochemical properties and variation in pH value, were obtained. Laboratory batch
experiments were carried out on the absorption of Ni in the soils, in relation to the initial concentration of the metal in
solution, before and after the addition of 20% w/w red mud. Ni absorption to soils was determined by their physicochemical
properties, with the lowest absorption observed in the soil with the lowest pH, clay percentage and cation exchange
capacity. The addition of red mud increased Ni absorption in all soils, as shown by the absorption curves and the Kd partition
coefficient.

Key words: soil pollution, red mud, nickel mobility
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BlodwaOeowpotnta Cd oe d¢uta Plantago coronopus kai Sonchus oleraceaus: EmniSpaocn
BLOSLEYEPTIKWV OUCLWV XOUMLKWV Kot GOUABLKWV 0§EWV

Mpaupévou AL Netpomoulog 2.2 kat Avtwviddng B.1

1Epyaotnplo ESadoroyiag, Tunpa lewmoviag Outikig Mapaywyng & Aypotikol MepBdAiovrog, Mavemotnuo Osooaliag, 060g
Qutdkou, 384 46, BoAog
2Epyaotnplo Aaxavokopiag, Tunpa lewmnoviag Qutikng Napaywyng & Aypotikou MeptBdAlovtog, Mavemniotiuio Oeccaliag, 064g
Qutdkou, 384 46, BoAog

NepiAnyn: H pumavon pe Cd amoteAel onuavtik OMEW yla TNV €MOTLOTIKA aoddAela kat tn Slatnpnon twv
OLKOOUOTNUATWY. Eva TTOAAQ UTIOGYOWEVO LECO yla TNV evioxuon NG GpUTOATMOKATACTACNG PUTIOCUEVWY £6adwv gival n
Xpron BLoSLeyEPTIKWY MPOIOVTWY. I€ AUTH TNV LEAETN Slepeuvoape TNV enidpacn BLOSLEYEPTN XOU UKWV Kot GOUABLKWV
oféwv oe Suo eidn putwv, To Plantago coronopus kal To Sonchus oleraceaus oe €5adog puracpévo pe 45 mg Cd kgt
edadoug. Ztoxoc nTav va aflohoynOel av autol ot BLodleyépteg Oa pmopoloav SUVNTIKA VAL LETPLACOUV I VoL QUERCOUV TNV
npocAndn Cd and ta ¢utd. Ta amoteAéopata Tou Melpapatog édet§av amnokAivouoeg endpaocelg ota duo dutd. to
Plantago coronopus n xprion Blodeyéptn £6eiée petwon tng Blodlabeoipuotntag tou Cd evtdg tou e6ddoug KATL Tou Tbavov
va odpelletal otnV kavOTNTA aKlvnTomoinong Twv UETAAAwv. AvtiBeta oto Sonchus oleraceaus n Xopnynon XOUMLKWY
ouowwv avénoe to dtabéoipo Cd, mbavwe Aoyw avénpévng dtalutomoinong kot petadopdc tou Cd. Qotdoo, av kal n xprion
tou Blodleyéptn dMate tn Slabeoiudtnta tou Cd oto £€dadog, Sev emnpéace th cUVOALKA PAoAndn Kol KATOVoUr Tou
EVTOC TwV GUTIKWYV LoTwv. EmuAéov to Sonchus oleraceaus cuoowpeuos uPnAdTePeC cuyKevTpwoelg Cd ota evaépla pépn
TOU, OV KOL OTtEXEL TIOAU amd TO va XOPOKTNPLOTEL UTEPOUCOWPEUTAG. AUTA TO EUPAHOTA UTIOYPOUMilouv TNV
oAAnAenidpaocn petafl tng xprnong PBlodieyéptn, tng Slabeoiudtntag tou Cd kal tou ekdotote ¢utikou eiboug,
npoodEpovtag MANPodopleg yLa oTpATNYIKEG Staxeiplong punacpévwy edadwv pe Cd.

Né€erg kAeldLa: Cd, Plantago coronopus, Sonchus oleraceaus, BloSley€pteg, XoUULKEG ouaieg

Bioavailability of Cd in Plantago coronopus and Sonchus oleraceaus plants: Investigation the
influence of the biostimulants humic and fulvic acids

Grammenou A.%, Petropoulos S. A.%, Antoniadis V.1

1Laboratory of Soil Science, Department of Agriculture Crop Production and Rural Environment, University of Thessaly, Fytokou Street,
384 46 Volos, Greece

2Laboratory of Vegetable Production, Department of Agriculture, Crop Production and Rural Environment, University of Thessaly,
Fytokou Street, 384 46 Volos, Greece

Abstract: Cd pollution is a major threat to food security and ecosystem conservation. A promising tool to enhance
phytoremediation of contaminated soils is the use of biostimulants. In this study, we investigated the effect of humic and
fulvic acid biostimulants on two plant species, Plantago coronopus and Sonchus oleraceaus in a soil spiked with 45 mg Cd
kg soil. The objective was to evaluate whether these biostimulants could potentially mitigate or increase Cd uptake by
plants. The results showed divergent effects on the two plants. In P. coronopus the use of biostimulants showed a decrease
in the bioavailability of Cd within the soil, probably due to the ability to immobilize metal ions. On the other hand, in S.
oleraceaus the application of humic substances led to an increase in Cd bioavailability, and this likely occurred as their
capacity to enhance the mobility and solubility of Cd in soil increased. Although the use of biostimulants changed the
availability of Cd in soil, it did not affect the overall uptake and distribution of Cd within plant tissues.

Key-words: Cd, Plantago coronopus, Sonchus oleraceaus, biostimulants, humic substances
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Enidpaon Stadopwv e6adoBeATIWTIKWV UALKWV 0T BLodLabeotpotnta SuvnTika To§LKWV oToLXEIWV
oe ¢utd yAwotpidag (Portulaca oleracea)

@aAacowog I, Frpappévou A. kat Avtwviaéng B.

Epyaotnplo Edadoloyiag, Tunua rewmnoviag Gutikig Napaywyng & Aypotikol MNeptBaAAovtog, Mavemotiplo Osooaiiog, 066¢
Qutdkou, 384 46, BoAog

NepiAnyn: H cuvexng avénon twv puntacpévwy edadwv efattiog ToELkwY oTolElWV amoTEAEL €va amo T oNUAVTIKOTEPQ
neptBariovtikd mpoPAnpata. H mapovoa peAétn eotialel oto Guto yAwtpida (Portulaca oleracea) yvwoto ywa tnv
QVOEKTIKOTNTA KAl TNV TPOCAPHUOOTIKOTNTA Tou Of Katamovnuéva edadn amd tofikd otoxela. Ta Siddopa
€6adOBEATIWTIKA, CUUTIEPIAAUPBOAVOUEVOU TWV aVOPYOVWY UALKWY OTIWG 0 {E0ALB0G kat To CaCOs, pall e 0PYOAVIKA UALKA
onwg to biochar, to compost kal n KompLA evtopwy agloAoyndnkov wg mPog ToV avTiKTUTO Toug oth SlabeoipudtnTa Twv
toéikwv otolyelwv kaduiou (Cd), poAuBdou (Pb) kat Peudapylupou (Zn), tdco oto €6adog 600 Kal oTa EVAEPL HEPN TWV
dutwv. Ta eupAuaTa TNG £PEUVAC TAPOUCLALOUV TIG SUVATOTNTEG TOU compost Kal TNG KOTPLAS EVIOUWV va auéAvouyv TN
ouykévtpwon tou Blodlabéaipuou Zn oto €6adoc. Kavéva aAlo BeATwTiko edddoug dev eixe emidpaon oTNV CUYKEVTIPWON
Twv toflkwv otolxelwv. Ocoov adopd ta evaépla pépn Tou Gputou, o paptupag urepEPn ta opLa yia to Cd kat to Pb mou
adopa oe edwdiua £dn cLUPWVA LE CUYKEKPLUEVEG 08NYLEC. ZNUAVTIKN ATAv n cUBOAN Twv biochar, compost kat insect
frass otn pelwon tou Cd otnv umépyela Blopala. Ta emnineda Tou Pb mapéuewvav apetdfAnta, evw o Zn MAPEUELVE OF
XOUNAOTEPN OuyKévTpwon amd Tt avodepopeva opla. Qotdoo amalteital MEPATEPW €peuva yla Ty Slaxeiplon
pUTACUEVWY £6adWV 0TO TAALCLO TWV BLOCLUWV YEWPYLIKWVY TIPAKTLKWV.

NE€eLg KAELSLA: TOEIKA oToLKElO, puTtaopéva e6Adn, duToATOKATAOTACN, KALVOTOUA £50POPBEATIWTIKA

Utilization of various soil amendments and their impact on the bioavailability of potentially toxic
elements in purslane plants (Portulaca oleracea)

Thalassinos G., Grammenou A., Antoniadis V.

Laboratory of Soil Science, Department of Agriculture Crop Production and Rural Environment, University of Thessaly, Fytokou Street,
384 46 Volos, Greece

Abstract: The ongoing increase of contaminated soils due to toxic elements is one of the most important environmental
issues. The present study focuses on the Portulaca oleracea plants known for their resistance and adaptability to
contaminated soils. Various soil amendments, including inorganic compounds such as zeolite and CaCos, along with organic
materials such as biochar, compost and insect frass were investigated to assess their impact on the availability of the toxic
elements cadmium (Cd), lead (Pb) and zinc (Zn), both in soil and aerial parts of the plants. The findings of the study
demonstrate the potential of compost and insect frass to increase the concentration of bioavailable Zn in soil. None of the
other soil amendments influenced the concentration of toxic elements. Regarding aerial parts of the plant, the control group
exceeded the limits for Cd and Pb concerning edible plants according to specific guidelines. The contribution of biochar,
compost and insect frass to reducing Cd in aboveground biomass was significant. Pb levels remained unaltered, while Zn
remained at a lower concentration than the reported limits. However, further research is needed to manage contaminated
soils in the context of sustainable agricultural practices.

Keywords: toxic elements, contaminated soils, phytoremediation, innovative soil amendments
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Aotk asipopia & £dadog: MapakoAolOnon Kat ektipnon tng edadikng pumavong anod rmbava
TO§LKA OTOLXELA OTO KEVTPO TNG Oc0oaAovikng

KavtZouv 0.A.%, TkdMa E.E™.%, Zayopdpng X.:, AAe€avdpidng 0.2, Mdaooag |.3

1Epyaotnplo Edadoloyiag, Tunua Mrewmnoviag, £xoAn fewnoviag, Aacoloyiag & Quoikol MeplBaAlovtog, ApLoTtoTéAeLo MNAVETLOTALO
Oecoalovikng (AMO), 54124 MavemotnuiovtoAn, Osacalovikn.

2Epyaotnplo TnAemokomnnong, Gacpatookomiog kat Mrewypadikwv Zuotnuatwy MAnpodopiwy, Tunpa Newnoviag, ApLoTotéAeLlo
Mavemnotnulo Osccalovikng (ANO)

3Epyaotnplo Edadoloyiog kat lewpykng Mnxavikng, Tunua Aéomoinong @uotkwv Mopwv kat MFewpykng MnXavikng, XoAn
MNeptBaAAovtog kat Mrewpytkng Mnxavikng. Fewmoviko Navemnotipio ABnvwy, lepd 086¢ 75, ABriva 118 55.

*Email: egolia@agro.auth.gr

NepiAnyn: Ztnv mapoloa PeAETN TipaypatonolOnke mapakoAolOnon Kal kataypadn Twv emmeéSwv Twv MBava To§lkwv
Stoxeiwv (MTZ), [kaduiou (Cd), xahkou (Cu), poAUBSou (Pb) katl Peubdapylpou (Zn)], os emibavelakd edadikd deiypata
TIoU GUAAEXONKAV Ao ToV AoTIKO LoTO TG Oscoalovikng. H Sstypatolndio mpayuatonolibnke os mepLOXEC mpacivou oTo
KEVTPO TNG TIOANG (TtdpKa, TIAATELEC, TALSLKES XOPEC, K.AL.) TO KaAOKapL Kol TO XELHwWva KOs £Toug yla tpia £tn (2021-2023).
Yta edadika Seiypota mpoadloploTnkay oL TIHEG TwV PUOLKOXNULKWY LELOTATWY, oL SLOBECLUEG KAl OL OALKEG GUYKEVTPWOELG
Twv NTZ. Ta edadn Atav kupiwg apponnAwdn kat mapouciacav alkaAkn avtibpacon. Ot SLABECLEG CUYKEVTPWOELG TV
ONMAVTIKA UVPNAOTEPEG TOUG KaAOKapwoUG UAVEG. OL OAKEG OUYKEVIPWOELG Twv MTE Sgv MOpousciacav OTATIOTIKA
ONMAVTIKEG Sladopég HETAEU Twv €TWV, av Kal kKataypddnke avodikny tdon. YPnASTEPEG CUYKEVTIPWOELS Twv [T
nopatnpnOnkav oe peyaeg Aewdodpoug tng OANG Kal Kuplwg o onpela 0mou autég Staotaupwvovtal, os edadn yupw
ard 1o unepaotikd KTEA kal to emiBatikd Apdve. ITIG MOLSIKEG XAPEG TIOU YELTVIA{OUV WE TIC YPAUUEG TOU TPEVOU, OTh
VOTLOSUTIKA TTAEUPA TNG TIOANG tapatneiOnkav oL UPNAOTEPEC OMKEG CUYKEVTPWOELG, OL OTIOLEC OE KATIOLEG TTEPIUTTWOELG
gemépacav ta Opla mou £xouv Beomiotel and tv Eupwmaiki Evwon. H amewkdvion tg pumavong e TV KOTAOKEUN
BEUATIKWY XOPTWV OVOUEVETAL VO OTIOTEAECEL EVOL ONUAVTIKO epyaleio mapakoAoUBOnong tng pUMAvVoNG oTo KEVTPO TNG
TLOANG.

Né€erg KAEWSLA: Bapéa HETAAAQ, OOTIKOG LOTOG, Bepatikol XapTeg

Urban sustainability & soil: Monitoring and assessment of soil pollution from Potentially Toxic
Elements in the center of Thessaloniki

Kantzou 0.D.}, Golia E.E.%, Xagoraris C.}, Alexandridis T.K.2, Massas |.3

1Laboratory of Soil Science, Department of Agriculture, School of Agriculture, Forestry & Natural Environment, Aristotle University of
Thessaloniki (AUTH), 54124 University Campus, Thessaloniki.

2Laboratory of Remote Sensing, Spectroscopy and Geographical Information Systems, Department of Agriculture, Aristotle University of
Thessaloniki (AUTH)

3Laboratory of Soil Science and Agricultural Engineering, Department of Natural Resource Utilization and Agricultural Engineering,
School of Environmental and Agricultural Engineering. Agricultural University of Athens, lera odos 75, Athens 118 55."Email:
egolia@agro.auth.gr

Abstract: In the present study, the levels of Potentially Toxic Elements (PTEs), [cadmium (Cd), copper (Cu), lead (Pb) and zinc
(zn)], were monitored and recorded in surface soil samples which were collected from the urban area of Thessaloniki.
Sampling was carried out in green areas in the city center (parks, squares, playgrounds, etc.) in summer and winter, for three
years (2021-2023). The values of the physicochemical properties, the available and the total concentrations of PTEs were
determined in the soil samples. The soils were mainly sandy loam and were characterized by an alkaline reaction. Available
concentrations were significantly higher in the summer months. Total PTE concentrations did not show statistically
significant differences among years, although an upward trend was recorded. Higher concentrations of PTEs were observed
on major avenues and mainly at points where they intersect, in areas around the interurban bus terminal and the passenger
port. At the playgrounds adjacent to the train lines in the southwest side of the city were recorded the highest total
concentrations, which in some cases exceeded the limits set by the European Union. Visualization of pollution by the
construction of thematic maps is expected to be an important tool for monitoring pollution in the city.

Keywords: Heavy metals, urban area, thematic maps
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H xprion twv PBlopnxavikwv KaAAiepyswwv ywa tn ¢Putodlayxeipion pumnacpévwv edadwv-
Avaokonnon

Kikng X. kat Avtwviaéng B.

Epyaotnplo Edadoloyiag, Tunua rewmnoviag Gutikig Napaywyng & Aypotikol MNeptBaAAovtog, Mavemotiplo Osooaiiog, 066¢
Qutdkou, 384 46, BoAog.

NepiAnyn: Auth n avaockomnon Tapexel MANPodOpPleG OXETIKA HME TN XpHon Blopnxavikwv KaAAlepyewwv yla (a) tn
dutoblayxeiplon edadwv mou £xouv LOAUVOEL LLe OpYyaVLKES KOl avOPYAVEG OUGLEG, (B) TNV alénon tng mapaywyng EVEPYELAG
HEow BeATioTomoLNUEVNG KAAALEPYELOG Kal (V) QVTLLETWILON TWV TEPLBAAAOVTLKWY TIPOKANCEWV ME TAUTOXPOVN KAAUYN
™¢ avfavopevng IATNong yla BLwolpeg mnyeg evépyelag. OL avBpwmoyevelg Spactnplotnteg duvatal va PoAUvouv To
£6adog pe opyavikoUg kal avopyavoug pUToUG, e armoTéAeopa TtV utofadpon tou eddadoug, TV epnuomoincn kat tThv
amWAELO TIOAUTLUNG YNG. ATtO TV GAAN mAsupd, n maykdoULla evepyelakn kpion amattel tnv avénon Twv avavewoLLwy
TINYWV EVEPYELAC WG ATOTEAECUA TNG KALUATLKAG oOAAayAG, TNG EEAVTANGNG TWV OPUKTWV KAUGIHWY KoL TNG auéavouevng
puTavong. uinTRBnkav oL KUPLOL TUTIOL OPYAVLKWY KAl avOpyavwy pUTWY TIOU UMopEl va untdpxouv oto £€6adog, Kabwg
KOL OL KUPLEG BLOUNXOVIKEG KAAALEPYELEG TTOU KOAALEPYOUVTAL oNpepa. EmmpooOeta, emaveetaoTnKAY Ol KAAALEPYNTLKES
QVAYKEC BLopnyavikwy GuTKwy eLdwv yLa BEATLOTEG ATTOSOCELG TTOU UITOPOUV VA XPNOLLOTIONO0UV GTOV EVEPYELOKO TOUEQ.
KataAnéape oto CUPMEPACUA OTL Ol BLOMNXAVIKEG KOAALEPYELEG £xouv Oeifel peydAeg Suvatdtnteg 6oov adopd TNV
OTTOKOTACTOON TWV HOAUOUEVWY £6adwv, TapEXoVTaC APAAANAO OVOVEWOLUEG TTINYEC EVEPYELOC OTN Blopnxavia kot
£1006Na 0TOUC aypOTeG. TENOG, avadEPaE TIEPLTTTWOELG OTIOU OL BLOUNXOVIKEG KAAALEPYELEG XpnoLUoToLOnKay yla tThv
QVTLUETWTILON TOGO TWV OPYAVIKWY 000 KAl TWV avopyavwy pUnwy oto £5adog Pe emttuyia.

Né€erg kAewdLa: Outoetuylavon - Avavewoleg NYEG evépyelag - PUTtaveon e8adoug - KukALkr otkovouia - MeptBaiiov

Phytomanagement of polluted soils through the cultivation of industrial crops — A review

Kikis C., and Antoniadis V.

Laboratory of Soil Science, Department of Agriculture Crop Production and Rural Environment, University of Thessaly, Fytokou Street,
384 46 Volos, Greece.

Abstract: This review provides information on the use of industrial crops for (a) the phytomanagement of soils polluted with
various organic or inorganic compounds; (b) optimized cultivation to increase renewable energy production; and (c) address
environmental issues while enhancing energy production to meet growing demands. Since the industrialization for mass
production of goods, various organic and inorganic substances have been introduced into soils; soil productivity has been
decreased, valuable land has been lost and various health issues are posing a global risk. On the other hand, the growing
population and the increasing demands require even more energy. This has led the science community and industries to
search for renewable energy sources, such as biofuel and biodiesel production. We discussed the main types of organic or
inorganic contaminants that may exist in soil; the primary industrial crops being cultivated; and the cultivation requirements
for optimized yields. We concluded that industrial crops have shown significant capabilities in phytomanaging polluted soils,
while also posing as a great energy source to the industry and a source of income for farmers. Finally, we cited cases where
industrial crops were used for phytomanaging contaminated soils.

Key words: Phytoremediation - Renewable Energy - Soil contamination - Circular economy - Environment
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Dutoegopuén edadoug: Npdodateg e§eAifelg — Avaokomnnon

Kikng X. kat Avtwviaéng B.

Epyaotnplo Edadoloyiag, Tunua rewmnoviag Gutikig Napaywyng & Aypotikol MNeptBaAAovtog, Mavemotipto Osooaiiog, 066¢
Qutdkou, 384 46, BoAog.

NepiAnyn: H npaxtikn tng dutoefdpuéng mepthappavel T xprion GUTIKWY ELGWV LKAVWY VA CUCCWPEVOUV 0TOUG LOTOUG
TOUG LEYAAEG TOCOTNTECG LETAAAWY ATIO TO €80 0OG KOl EXEL KEPOIOEL TEPAOTLO EVOLADEPOV TOGO OTOV XWPO TNG AKASN ALK
Kowotntag 600 Kol TNG PBlopnxaviag. Evw ol péXpL Twpa CUMPOTIKEG TEXVIKEG €£0pUENG HETOAAWV emiBapuvouv To
meplBANAOV Kal XapoKTNPI{ovTal wC OLKOVOULKA aVveTOpKelc, n ¢dutoefopuén esival ¢llikn mpog to meptBallov Kal
MipoodEpeTal WG Mia oeldoplky Kal OLKOVOULIKA Buwotpun Abon. H mapoloa avackomnon Slepeuvd TOug KUPLOUG
UNXQVIOUOU G GUTOEEOPUENG, TIG TTPOKANOELG TIOU QVTIUETWTTIEL N nEB0SOoC Kal Ta €i6Nn TwWV GUTWV UTIEPOUCCWPEUTWV TIOU
Xpnotgornolouvtal ylo Ty e€aywyn LETAMWY amo to £5adog, pe Eudacn oTa OLKOVOULKA TToAUTLUA 1) eMLkivouva yla thv
uyela pétalia. Av kat n putoefopuén amnotedel pio moAAA umtooxopevn Sladikaoia, To MARPEG EUTIOPLKO SUVALKO Sev EXEL
aglomolnBel. Epguvntég amd OAo Tov KOOUO €§eTALOUV CUVEXWE VEX GUTA LKAVA VA UTIEPOUCCWPEVOUV Ta embupuntd
METOAAQ. BpéBnke OTL mavw amd 700 £16n putwv €xouv xapaktnplobel wg GuUTA UNEPOUCOWPEUTEG, HE T TIEPLOCOTEPA
artd autd va adopolv oto VIKEALD. To VIKEALD gival To LETAANO LLE TO HEYAAUTEPO OLKOVOULKO KOl ETILOTNOVLKO eVSLadEpOV.
TENOG, O GNUOVTIKOTEPOG TIOPAYOVTAG TIOU EMNPEALEL TNV EMITUXNUEVN EUTIOPLKA ebappoyr TG GuToeEOpUENG Kal TN
Suvatotnta KAAALEPYELAG TWV UTIEPOUCOWPEUTWY o€ eMinedo aypou, gival n TLUA Tou HETAAAOU oty ayopd.

Né€erg KAEWBLA: YIiepouoowpeUTEC , Aypoefdpuln, MoAuTipa pétalia, Qutosfuyiavon, Bopala

Phytomining: Recent Developments — A review

Kikis C., and Antoniadis V.

Laboratory of Soil Science, Department of Agriculture Crop Production and Rural Environment, University of Thessaly, Fytokou Street,
384 46 Volos, Greece.

Abstract: The practice of phytomining involves the use of plants able to accumulate large amounts of metals from the soil,
and has gained significant attention from the academic community and the agricultural sector as well as the mining industry.
While conventional mining methods proved to be environmentally harmful and economically inadequate, phytomining is
offered as a sustainable, eco-friendly and economically viable approach. This review investigates the key mechanisms of
phytomining, the challenges that the method faces, and the types of the plant species used in the process to extract metals
from soil; emphasis is given on metals of economic interest. Although phytomining is a promising process, its full commercial
potential has not been recognized yet. Researchers from around the world are studying new plant species that have the
potential to hyperaccumulate desired metals, leading to valuable collaborations and new business opportunities in the field.
It has been found that over 700 plant species have been characterized as hyperaccumulator plants, most of them involving
nickel. Nickel is the metal with the greatest economic and scientific interest. Finally, the most important factor affecting the
successful commercial application of phytomining and the possibility of growing hyperaccumulators at a field level, is the
price of the metal in the market.

Key words: Hyperaccumulators - Agromining - Valuable metals - Phytoremediation - Biomass
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Zuykevtpwoelg ko poptia Titaviov os daowka edadn. H nepintwon evog Sacouc eAAtng

Muxdmoudog MN.Y, Kwotdkng M.2, MrioupAétotkag A.L, KaoUkng K.}, Owpaidng N.2

1EAO AHMHTPA, IvotitoUto Meooyelakwy Aacikwv Otkocuotnudtwy, Tépua AAKudvoc, ABrva 115 28,
2Epyaotplo AvaAuTikic Xnueiog, TuApna Xnueiag, EBviko kat Kamodilotplakod MNavemotiuio ABnvwy, ABrva 157, 71
*Tuyypadéag aAAnAoypadiag

NepiAnyn: Ta tedeutaia xpovia to Titavio (Ti) Bswpeital wdéAo otokeio ya Ta ¢utd kabwg mpokalel avénon tou
puBuovL NG dwtoouvBeonG. MNa To AOyo AUTO £peuVRONKAV OL CUYKEVIPWOELG Kal Ta dpopTia tou Ti ota edddn tecodpwyv
SladopeTikwV SaoLkwY olKoouoTNUATwy. Ta €6ddn mou avamtuxdnkav os  WNUATOYEVH) TIETPWHATA EiXaV ONUAVTLIKA
vPnAdTEPEC ouyKeVTPWOELG Ti amo ta e5ddn oe petapopdwpéva METpWHATA. Ta TOCOGTA apyiAoU KOl OL CUYKEVTPWOELG
Ti eiyav onuavtiky kat Btk cuoxetion. YPnAd doptia Ti Bpédnkav oe Ola ta €6Aadn €l8IKOTEPA 0TOUG AVOPYOVOUC
opilovrtec. Itoug Saotkoug tdrnteg (L+FH) to evpog Atav 60 £wg 204 kg ha™l, evw oto avopyavo £édadog kat os B&Bog 80
cm 1o eUpog Atav 60 éwg 21 tn ha™’. Ito 8&c0¢ eAdTnG uTtoAOYIioTNKAV O USPOAOYIKOE KUKAOG KL OL pOEC TNG GUANSTTTWONG
tou Ti. Yohoyiotnke 6t mepimou 40 g ha! katd étog kat 6 g ha Ti dprdvouv oto Sacikd Tdmnta th eAdTng o popdn TNG
duloTTwong kat Stamepwoag Bpoxng, avtiotolya. Autd ta mood dev Bewpouvtal peyaia av AdBoupe untdyn otL 204 kg
ha Ti eivau maytSeupéva oto Saotkd tdmnto TN eAdTng. To mpoPAnpa eival otL to Ti eival oe popdr ofediwv ta omoia
arnocaBpwvovtal moAl dUokola. lNa to Adyo auto to Ti e LovTIKA popdr ToU TPOKUTTEL amd TtV amocuvBOeon tng
0pYaVIKAG ouaiag otn GUANOTITWEN R 0TO VEPO cuveladEpouv atnv pdoAndin tou Ti and ta putd.

Né€erg kKAeldLA: TiTavio, €6adog, Saaon, uSpoAoyLIKOG KUKAOG

Concentrations and amounts of titanium in forest soils. A case of a fir forest

Michopoulos P.1", Kostakis M.2, Bourletsikas A.%, Kaoukis K.!, Thomaidis N.?

1H.A.O. DEMETER, Institute of Mediterranean Forest Ecosystems, Terma Alkmanos, Athens, 115 28, Greece
2Laboratory of Analytical Chemistry, Department of Chemistry, National and Kapodistrian University of Athens, Athens 157 71, Greece
*Author of correspondence

Abstract: In late years, Ti is considered beneficial to plants as it contributes to an increase of photosynthetic rates. For this
reason, the concentrations and amounts of titanium (Ti) were assessed in the soils of four different forest ecosystems. The
soils developed on sedimentary rocks had significantly higher concentrations of Ti than the soils on metamorphic rocks. The
clay content and the concentrations of Ti correlated significantly and positively in all soil types. High amounts of Ti were
found in all soils especially in mineral horizons. In the forest floors (L+FH) the range was 60-204 kg ha™* of Ti, whereas in the
mineral soil to a depth of 80 cm the range was 60 to 21 tn ha™. In the fir forest the hydrological cycle together with litterfall
fluxes of Ti were calculated. The reason was to find out the fluxes of Ti reaching the forest floor. It was estimated that
approximately 40 g ha yr' and 6 g ha yr of Ti in the form of litterfall and throughfall, respectively reach the forest floor.
These amounts are not considered large taking into account that 204 kg ha™ of Ti are trapped within the forest floor of the
fir forest. However, Ti in soils is usually in oxides forms, which weather with difficulty. Therefore, Ti in ionic form derived

from either water or organic matter decomposition from the FH layer can contribute to plant uptake.

Key words: titanium, soil, forest, hydrological cycle
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MWKPOTAQLOTIKA WG OVASUOMEVOG pUTIOG OE alyPOTLKA £6AdN Kot KAAALEPYELEG

MneBdvng I.%, TkdAwa E. E.Y*

IApLototéAetlo Maveniotrpo Oscoalovikng, Tunua Fewmnoviag, Epyactrplo EdSadoloyiag, MaveniotnuiovnoAn, 541 24 Osccalovikn.

E-mail: egolia@auth.gr

NepiAnyn: Ztnv mapovca peAETn xpnowtomouOnkav PBLBALOPETPIK aAvAOKOTINGN KOL OTATIOTIKA enefepyacia
udLOTAPEVWY TTELPAUATIKWY SESoUEVWY (LETa-avAaAuon), yla Tn Slepelivnan TG TPEXOUOAG EPEVVNTIKAG TTPOOSOU KAl TNV
QTOKTNON HLAG TILO OAOKANPWLEVNG YVWONG OXETIKA LLE TNV avTamdKpLon (avamtuén, Opédn) Twv yewpyLlkwy KOAALEPYELWV
UTO €kBecn O€ UIKPOTAQOTIKA KOl VavoTAQoTikd. Téooepa £6n (Triticum aestivum L., Zea mays L., Oryza sativa L. kal
Lactuca sativa L.) pe tnv uPnAdtepn Stabeouotnta Sedopévwy emAEXONKay yla tepattépw afloAdynon. OL TpooapPHUOYES
07O PL{k6 cloTNUA Kal Toug PAAOTOUC OAWY TWV ELSWV TTIOU €EETACTNKAV TTOPOUCIACAV TTOPOUOLO HOTiBo cupmepldbopdg,
UToSElKVUOVTAC CNUOVTIKEG METABOAEG TNV POGANYN BPEMTIKWY CUCTATIKWY KoL TN CUGCWPEUON BapEéwv HeTdAwv. To
eldo¢ Lactuca sativa L. (LapoUAl) daivetal va gival n o evaiodntn kaAAiépyeila dtav ekTiOeTal 0 UIKPOTAQOTIKA /Kol
VOVOTIAQOTIKA, KOBWG 0€ QUTO TIAPATNPOUVTAL TA UPNAOTEPO TOCOOTA OPVNTIKWV ETUMTWOEWV. AvtiBeta, to €id0¢ Triticum
aestivum L. (ottapt) mapouctdlel to uPnAotepo eninedo avtoxng LeTAEy Twv KAAALEPYELWY TIOU HEAETHONKav. 10 GuUTO
Oryza sativa L. (pUQ) mapatnpndnkav ovowwdelg petoforég otnv mAslodndia Twv umd e€étaon TMOPAUETPWY, EVW N
ovtamnokplon tou eidoug Zea mays L. (apapootrog) sival yevikd apvnTikr, av Kal o€ PKPOTEPO Babud. OL EMUMTTWOELG
TotkiAouv petafl StadopeTikwy KOAALEPYELWY Kal daivetal va kaBopilovtal onUOVTIKA amd to GuTIKO £i60¢, Tov TUTO
moAupepoUg, to péyebog cwpatidiwv kat to eninedo poéAuvonc.

Né€erg kKAeldLa: ESwdipa dputa, Mewpytkeg kKaAAEpyeleg, Edadikn punavon, MikpomAaoTtikd, Avaduouevol kivbuvol

Microplastics as an emerging contaminant in agricultural soils and crops

Bethanis J.1, Golia E. E.1*

1Aristotle University of Thessaloniki, Laboratory of Soil Science, School of Agriculture, 541 24 Thessaloniki, Greece. E-mail:

egolia@auth.gr

Abstract: In the present study, literature review and statistical meta-analysis were used to explore the current research
progress and acquire a more comprehensive knowledge of crop responses (growth, nutrition) to microplastics (MPs) and
nanoplastics (NPs) exposure. Four plant species (Triticum aestivum L., Zea mays L., Oryza sativa L., and Lactuca sativa L.)
with the highest data availability were selected for further evaluation. Adjustments in the roots and shoots of all crops
tested exhibited a similar pattern, indicating significant alterations in nutrient uptake and heavy metal accumulation.
Lactuca sativa L. (lettuce) appears to be the most sensitive crop under MPs and NPs exposure, maintaining the highest rates
of decline. In contrast, Triticum aestivum L. (wheat) shows the highest level of resistance among the crops studied. Oryza
sativa L. (rice) exhibited substantial effects in the majority of the parameters examined, while the response of Zea mays L.
(maize) is generally negative, though to a lesser extent. The effects vary among different crops and appear to be significantly
influenced by plant species, polymer type, particle size and contamination level.

Keywords: Edible plants, Agricultural crops, Soil pollution, Microplastics, Emerging risks
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Awepelivnon NG CUVSUAOTIKAG EMISPAONC MKPOTIAAOTIKWY, Zn Kat Cd, otig 1dLlotnteg Tov edadoug
KOIL TN oUCoWpPEUON LETAAA WV amo to ¢uto Lactuca sativa L.

MneBdvng I.%, TkdAwa E. E.X*

IApLototéAetlo Mavenotrpo Oscoalovikng, TuAua Fewmnoviag, Epyactrplo EdSadoloyiag, MaveniotnuiovnoAn, 541 24 Osccalovikn.

E-mail: egolia@auth.gr

NepiAnyn: e A TIPOKATOPKTIKA HEAETN Tpaypatomolndnkav melpdpoata ywo tn Stepelvnon tng emnibpaocng
pikporAaoTtikwy (MPs) and moAuatBuAévio (PE) otig dlotnteg tou €8Aadoug KaL otnv avantuén tou papoultol. Avo
Selyparta edadoug puntaopéva e Zn kot Cd eAndONoav amod aoTIKEG KL AyPOTIKEG TTEPLOXEG avTioTolya. MNpootédnkav PE-
MPs (<5 mm) og 5LadopeTIKEG CUYKEVTPWOELC (2,5%, 5% w/w) kal ¢putelTnKay omopoduta HapoUALlol OTIC YAACTPEG O
£€va TIAAPWG TuXaLlOTIOLNUEVO TElpapa. AlepsuvhOnKav T XAPOAKTNPLOTIKA AVATTUENG Twv GUTWV KAl N CUCCWPEUCN
METAAAWVY 0TOUC LoTOUC. H mapouacia PE-MPs gixe w¢ anotéheopa tn peiwon Tou pH, TN oNUAVTLKA EVioXucn Tou opyavikol
meplexopévou, TNV alénon ™G LKavOTNTAG avtalAayng Katloviwy Kal TV avénon Slabeclpotntag Twv UeTdAAwy. H
METOKivnon UETAAAWY TPOG Ta PuUTA TPOoSLoploTNKE WE TN XPron KatdAAnAwv epyaleiwv kot Selktwv. AvixvelBnke
uPnAOTEPN cuykEVTpWoN OTIS pilegc o ouykplon Ue Ta Bpwotpa GuMa. H mapoucia PE-MPs (2,5% w/w) avénoe tnv
moootTnNTa Tou SLabéoiou Zn neplocotepo amno tou Cd oe uPnAd puntacpéva 5adn. Zta Selypata anod yewpyka edadn,
n ouykévipwon Zn Atav uPnAotepn ota pUANa katd 9,1% (2,5% w/w) kat 21,1% (5% w/w). Aedopévou Ot pétalla kot
ULKPOTIAQOTIKA, Oev amolkoSopouvtal gUKOAOL Kol ypryopa, TO YEYOVOG OTL To Alydtepo TOEKO pETaAlo eudavios
peyaAitepn Slabeopdtnta eival evOappuVTLKO.

Né€erg KAeWdLA: Aeiktng pumavong, MikpomAaoTikd, Kwvntukdtnta petdAwy, OQuAAwSn Aaxavikd, MEwpyKd Kol aoTIKA
edadn

Investigation of the combined effect of microplastics, Zn and Cd, on soil properties and metal
accumulation by Lactuca sativa L.

Bethanis J.%, Golia E. E.**
1Aristotle University of Thessaloniki, Laboratory of Soil Science, School of Agriculture, 541 24 Thessaloniki, Greece. E-mail: egolia@auth.gr

Abstract: In a preliminary study, experiments were conducted to investigate the effect of polyethylene (PE) microplastics
(MPs) on soil properties and lettuce growth. Two Zn- and Cd-contaminated soil samples were obtained from urban and rural
areas, respectively. PE-MPs (<5 mm) were added at different concentrations (2.5%, 5% w/w) and lettuce seedlings were
planted in the pots in a fully randomized experiment. Plant growth and tissue metal accumulation were investigated. The
presence of PE-MPs in soils resulted in a reduction in pH, significantly enhanced organic matter content, increased cation-
exchange capacity, as well as metal availability. Metal migration from soil to plant was determined using appropriate tools
and indexes. A higher metal concentration was detected in lettuce roots compared to the leaves. The presence of PE-MPs
(2.5% w/w) increased the amount of available Zn more than that of Cd in highly contaminated soils. In agricultural soil
samples, Zn concentrations were higher in plants’ leaves by 9.1% (2.5% w/w) and 21.1% (5% w/w). Considering that both
metals and microplastics cannot be easily and quickly degraded, the fact that the less toxic metal showed higher availability
is encouraging.

Keywords: Contamination factor, Microplastics, Metal mobility, Leafy vegetables, Agricultural and urban soils
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Awepelvnon ™G LKavOTnTag TOu yaidoupaykaBou [Silybum marianum (L.) Gaertn.] ywa tnv
dutoanokatractaon punacuévwyv edadpwv pe poAupédo

MNamadiuou T. 2.1, Mrapumnaytdvvng N.%, MkdAw E. E.X*

IApLoTtotéAelo Mavemotiuio Oecoalovikng, Tunua Fewmnoviag, Epyaotriplo Edadoroyiag, NavemniotnuiolmoAn, 541 24 Osooalovikn. E-

mail: egolia@auth.gr

MepiAnyn: Ze plo TPOKATAPKTIKN HEAETN, TO GUTO Silybum marianum (L.) Gaertn. xpnotwpomotiBnke ya va e§eTaoTel n
LKAVOTNTA TOU ylo GUTOAMOKATAOTOON O UETPLA Kal Bapld punacpéva e6adn pe PoAuBdo (Pb). Ma To okomo auto
nipayuatonolBnke neipapa o putodoyeia xpnopomnolwvtag dUo edadika Selypata, €va amod aypotTikn Kol €va amo
QOTIKA TIEPLOXN, Ta omoia eTttpoAUVOnkav dtdvovtag o cuykevipwoelg 150 kat 300 mg Pb kg esagouc. 0L TOV TPOGSLOPLOUS
Twv emunédwyv Pb ota edadikd kAaopoata xpnotpomolibnke n tpomomolnpévn péBodog kAaoudtwong BCR. Emiong,
umohoyiotnkav ot udatodlalutég, Slabéatpeg Kal YPeubo-oAKEC CUYKEVTPWOELS Tou Pb kal mpooSlopiotnkav oL oxECELG
METOEL Twv edadikwv kKAaopdtwy Pb kat Twv emumédwv Pb ota Stddopa pépn twv kaAiepyolpevwy putwv. MpoékuPav
ONMOVTIKEG CUCXETIOELG LETAEY TV 8adLkwV KAAoUATWY Pb Kkal twv emumédwy Pb oto dutd, aAld Kot Twv GuOIKOXN LKWV
WlotAtwy tTwv edadwv. YPnAd mocootd petakivnong kal cucowpeuong Pb mapatnpndnkav kupiwg otn pila kot oto
KATWTEPO TUNA MO TwV BAACTWY, EVW oTA AvVON KAl 6TOUG oTtOPoUG Sev avixvelBnke Pb, yeyovog mou obnyel oto cupnépaocua
OTLTO UPNANG aélag mpoldv TTou EPLEXETAL OTOUG OTIOPOUG (LAUpapivn) Slatnpel Tnv mMoLOTNTA Tou Kal eivat anaAAaypévo
aré pumoug. To S. marianum pnopei va BewpnBei katdAAnAo duTd yla TeXVIKEG GUTOATIOKATACTAONG OE PUTIOOUEVA £5AdN
Ue Pb, kaOw¢ armoSelkVUETAL LKOVOTIOLNTIKOG CUCOWPEUTHAC TOU.

Négelg KAewdud: Bapéa MéEtaAlla, Auvntikd Toflka 2tolxeia, MéEBobog KAaoupdtwong, DappakeuTikd ¢uto,
Qutoamnokatdaotaon

Investigation of the ability of milk thistle [Silybum marianum (L.) Gaertn.] in phytoremediation of
lead contaminated soils

Papadimou G. S.}, Barbayiannis N., Golia E. E.}
1Aristotle University of Thessaloniki, Laboratory of Soil Science, School of Agriculture, 541 24 Thessaloniki, Greece. E-mail: egolia@auth.gr

Abstract: In a preliminary study, Silybum marianum (L.) Gaertn. was used to examine the ability of phytoremediation in
moderately and heavily Pb-contaminated soils. For this purpose, an experiment was carried out in pots using two soil
samples, one from a rural and one from an urban area, contaminated with 150 and 300 mg Pb kg si. The modified
fractionation method, BCR, was used to determine the Pb levels in the soil fractions. Water-soluble, available, total, and
pseudo-total Pb concentrations were also measured and the relationships between soil Pb fractions and Pb levels in
different parts of the cultivated plants were determined. The data analyses revealed significant correlations between soil
Pb fractions as well as Pb levels of plant parts and soil physicochemical parameters. High rates of Pb translocation and
accumulation were mainly observed in the root and lower part of the shoots, while no Pb was detected in the flowers and
seeds, which leads to the conclusion that the high value product contained in the seeds (silymarin) maintains its quality and
is free of contaminants. In conclusion, it is shown that S. marianum is a suitable plant for phytoremediation techniques in
Pb-contaminated soils, as it proves to be a satisfactory accumulator of Pb.

Keywords: Fractionation method, Heavy metals, Pharmaceutical plant, Phytoremediation, Potentially toxic elements
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MNpoKATAPKTIKNA O§LOAGYNON UTTOAELMUATWV OIOOTAENG AP WHOTIKWY KOt GAPHAKEUTIKWY PUTWV WG
BeATLWTIKWV VALKWV €VOG 0§lvou edadoug

MNapaoyou A., Kapayidvvn A.l., Maton O.

Epyaotriplo Edadoloyiag, Turipa lewmoviag, IxoAr lewmoviag, Aacoloyiag kat Quoikot MepBdMovtog, A.M.0., 54124 Oecocalovikn, email:
anastapk@agro.auth.gr, anastasia-asia@hotmail.com

NepiAnyn: H péon anddoon anootagng atbéplwv eAaiwy amo apwpATIKA Kot GapHAKEUTIKA GUTA ival PLKPOTEPN TOU 5%
™¢g &npng Bropalog. Emopévwg, oL TOGOTNTEG TWV OTEPEWV UTIOAELUUATWY TIou SnuLloupyouvtal amo tnv dladikacia
anootagng, sivatl peydAeg kal Ba mpémel kAnwg va StateBouv. Mia Tpaktikr SLOXEIPLONG AUTWY TWV UTIOAELUUATWY
andotaéng, n omola dev éxel SiepeuvnBel akoun emapkwe, Ba pmopovos va eival n 61aBeor toug oe KaAAlepyoUpeva
£6adn wg edadofeATwTIKA UAKA. TV tapoloa epyacia, cUAAEXONKav utoAeippata anootaéng ehixpuoou (Helichrysum
stoechas L.), Blounxavikng kavvopng (Cannabis sativa L), Aefavtag (Lavandula angustifolia L.) xai piyavng (Origanum
vulgare L.), anod etaipeieg tng B. EAMGSaG e okomo tnv afloAdynor toug wg £5adoBEATIWTIKWY UALKWVY yla €va 6§vo
€6adog. Anuoupyndnkav piypata tou 6€vou edadoug pe kabéva amnd ta unoAsippata oe avaioyieg 0, 1, 2, 4 kot 8%, oe
TPl emavaAnPelg, ta omola kot avaAuOnkav Ta anoteAéopata €8elav OTL e TNV TPOCHNAKN TWV UTIOAELUUATWY OTLG
avahoyieg 2-8% oto £6adog, aufnbnkav onuavtika to pH, n aAlatdtnta, N IKOVOTNTA AVIAAAAYG KATIOVTWY, O 0PYAVLKOG
C katto oAko N tou £6ddouc, KaBwE Kat N TEPLEKTIKOTNTA Tou ota Stabéaipa NOs-N, P kat K. Emopévwg, a€ileL n mepattépw
UEAETN TWV UTIOAELUPATWY AMOCTOENG TWV TEGOAPWY PUTIKWV ELEWV W ESAPOPEATIWTIKWV UAKWY — BLOATACUATWY.

Né€erg KAewdid: Apwpatikd Kol GappakeuTikd ¢utd, BloAumdopota, £6adoBeATlwTkA UALKA, OTEpPEd UTIOAsippata
andotagng

Preliminary evaluation of solid residues from the distillation of aromatic and medicinal plants as
amendments for an acid soil

Paraschou A., Karagianni A.G., Matsi T.

Laboratory of Soil Science, department of Agriculture, School of Agriculture, Forestry and Natural Environment, AUTH, 54124 Thessaloniki, email:
anastapk@agro.auth.gr, anastasia-asia@hotmail.com

Abstract: The average yield of essential oil produced from the distillation of aromatic and medicinal plants is lower than 5%
of the dry biomass. Therefore, large amounts of solid residues remain after the distillation process, which have to be
disposed of. A management practice of these residues, which has not been investigated adequately yet, could be their
application on arable lands as soil amendments. In the current study, solid residues after distillation of Helichrysum stoechas
L., Cannabis sativa L., Lavandula angustifolia L., and Origanum vulgare L. were collected from companies of North Greece
and evaluated as amendments for an acid soil. The residues were added to the soil at rates equal to 0, 1, 2, 4 and 8%, in
three replicates, and analyzed. Results showed that upon the addition of residues at the rates of 2-8% to the soil, pH, salinity,
cation exchange capacity, organic C and total N content as well as the available NOs-N, P and K were increased significantly.
Therefore, the further study, of the four distillation residues as soil amendments — biofertilizers, has merits.

Key words: aromatic and medicinal plants, biofertilizers, soil amendments, solid distillation residues
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Awepglvnon NG XPNONG TOU OUVTEAEOTH] EUMAOUTIOHOU yla T Slakplon ¢ PUOIKAG N
avOpwroyevoug tpoEAeuonG LYVOOTOLXELWV o€ edadika Selypata

Pouooog A.L, KeAeneptlfig E.!

ITuAua FrewAoyiag & rewneptBailovtoc, EBVIkO kat Kamodiotplakd MNavemothuio ABnvwv, Email: artemisroussos7788@outlook. com,
kelepert@geol.uoa.gr

NepiAnyn: Ztnv mopolvoa epyacia gpeuvnOnke n mnyn mpoéAeuong twv txvootoweiwv Cr, Cu, Mn, Ni, Pb kat Zn
XPNOLLOTIOLWVTOG TLG CUYKEVTPWOELG QUTWV KAl Twv oTolxelwv Fe, Al amo e6dadn 6 eAAnvikwyv meploxwv: ABriva, Apyog,
BoAog, MpePevd, OnPa, Nepéa péow tou ouvteAeotn epmAoutiopol (EF). Qg undPfabpo otov TUMO TOU CUVTEAEOTH
EUMAOUTIOHOU TomoBetBNnKkav §U0 SLadopPeTIKEG OUASEG CUYKEVTPWOEWY, Ol CUYKEVTPWOELG TWV OTOLXELWV GTOV AVWTEPO
NMELPWTIKO PpA0OLS TNG MNG Kot oL SLAPETEC TIHEG GUYKEVTPWONG TWV OTOLXELWV Ao Thv xaptoypddnon GEMAS (Geochemical
Mapping of Agricultural Soils) ota eAAnvika edadn. Ta Siaypdupata twv EF amo t pébodo GEMAS 6ivouv aodaln
CUUTIEPACUOTA VLo TIC OIOTIKEG KOL TIC OYPOTLKEG TIEPLOXEG yla OAa Ta LyvooTolxela, evw ta Slaypdupata twv EF mou
urnoAoylotnkav BAceL TNG oUOTACNG TOU AVWTEPOU NTMELPWTIKOU dAolol Sivouv eodadpéva anoteAéoparta. Eniong, ta
Slaypappata pe otolxeio avadpopdg tov Fe Sivouv o acdadr amoteAECUATA, CUYKPLTIKA LE OUTA TIOU £XOUV WC OTOLKELD
avadopadg to Al otnv edappoyn kot Twv dUo peBodoloylwy. AmodelkvUeTaL OTL N LEBOSOC TOU CUVTEAEDTH] EUMTAOUTIOUOU
pmopel va xpnowuomnolnBel emtuxwg oe €6adn mou kUplo pdho Sladpaupatifouv ol avOpwmoyevelg SpACTNPLOTNTEG.
Qotdoo, ota £8d4dn, OmMou £XOUV CNUAVTLKA TIPoUGio Ta UNMEPPOOLKA TETpwHATA, oL TéEG tou EF yia Cr, Mn, Ni
T(POKUTITOUV UEYOAUTEPEG Mo TG avapevopeveg, didovtag tnv eodalpévn eviinwon mwe n mnyn TPoEAEUONS Twv
yvooTtolxelwv odeiletal otov avBpwrivo apdyovta.

NEEeLG - KAEWBLA: ZUVTEAEDTN G EUMTAOUTIONOU, pUTtavon e6ddoug, LyvooTolxeia.

Examination of using the enrichment factor to distinguish the natural or anthropogenic source of
trace elements in soil

Roussos A.L, Kelepertzis E.!

1Department of Geology and Geoenviroment, National Kapodistrian University of Athens
E-mail: artemisroussos7788@outlook. com, kelepert@geol.uoa.gr

Abstract: In the present study, the source of trace metals: Cr, Cu, Mn, Ni, Pb and Zn was investigated using the concentrations
of these trace elements and Fe, Al from soils of 6 Greek regions: Athens, Argos, Volos, Grevena, Thebes, Nemea through
Enrichment Factor methodology . As background for the calculation of EF, two different groups of concentration were used,
the concentration of trace elements in the Earth’s Upper Crust and the median concentration values of these elements from
the GEMAS mapping (Geochemical Mapping of Agricultural Soils) in Greek soils. The graphs of the EF following the GEMAS
method give reliable better results for urban and rural areas, while the graphs of the EF that calculated based on Upper
Crust composition give incorrect results in terms of trace element origin. Also, graphs with Fe as a reference element provide
better results than graphs with Al as a reference element in both methods. It can be concluded that Enrichment Factor can
be used successfully in soils where human activities are the principal sources of trace elements. However, in soils where
ultramafic rocks dominate, the values of EF for Cr, Mn, Ni are higher than expected, giving the wrong impression that the
source of these trace elements is the human activities.

Key Words: Enrichment factor, environmental contamination, trace elements.
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ZUOXETLON TWV OUYKEVIPWOEWV SUVNTIKA TOSIKWV OTOLXEIWV OE VEPA Kol L{AMOTA TTOTAUWV TNG
Kevtpikig EAAGdag.

TlQouBalékag M., Evayyélou E., Nanaddénoulog 2., Towtoupag A., NanadouAng A., ToavtiAag X.

EATO «Afuntpay, lvotitoUto Bliopnyavikwy kat Ktnvotpodikwv Qutwy, Tunua Edadpoidatikwy Nopwv, Osodppdotou 1, 41335 Adploa

NepiAnyn: Ztnv napoloa epyaocia e€etaletal N umoBeon edv cuoxeTi{ovtal HETAED TOUG OL LETOROAEC TWV CUYKEVTPWOE WV
Twv Bapéwv petdMwv (Mn, Cu, Zn, Sn, As, Cd, Pb, Ni, Hg, Cr3+, Cr6+, Co, Al, Se, Fe) ota emipavelakd vepd Kat oto Aot
TWV MOTOUWV AcWwToU Kal ETePXELOV Tou Xapaktnpilovtal and onpavtika Stapopetikn eptBarrovikr emBdapuvon. ZTnv
Teplntwon Tou 1. Acwrou €xoupe enibpacn and Blopnyavikd anofAnta mou anoppinrovtal oTn AeKAvn amoppong Tou
EVW OTNV MEPUMTWON TOou EIMEPXELOU N emBAapuvon €lval TOAD ULKpOTEPN. O ENEYXOG EYLVE LE TN XPNON TNG CUOXETLON
Pearson. Ta amoteAéopata €6el€aV ONUOVTIKEG CUOXETIOELG TWV CUYKEVIPWOEWY TWV Bapéwv METAAAWY ota USATLKA
Selyparta Twv motapwy, Wolaitepa otnv mepintwon tou Acwrou OMouU Ol CUCYXETIOELC ATAV TIEPLOCOTEPEG KAl OTOTLOTIKA
ONUOVTIKOTEPEC. 2T SElypaTa TWV {NUATWY UTIAPXEL LA apLOUNTIKY avTloTpodr TWV CUCXETIOEWY TIoU eV epunveveTal
oAU 8UokoAa Adyw TNS dUoNG Tou SeiypaTtog Kol TwV LSLOTATWY Tou. Ta LETAANA TTOU £X0UV TG TIEPLOCOTEPEG ONUAVTLKEG
oUOYXETIOELG elval yla ta vepd Cu, Co, Cr, Pb, Ni, kat Al kat ota wipata Co, Fe, Cu, Pb, Ni kat Zn. H cuoyétion Pearson og
OUVOUQAOUO LE TIG TLHEG TWV CUYKEVIPWOEWV WA BonBolv OToV EVIOTILOUO TWV GNUELOKWY TINYWV pUTIAVCNG.

Né€erg-kAeldLA: Emibavelakd vepa, WRuata, motauia, Pearson correlation, mnyr pumavong

Correlation of Potential Toxic Elements concentrations in water and river sediments of Central
Greece.

Tziouvalekas M., Evangelou E., Papadopoulos S., Tsitouras A., Papadoulis A., Tsadilas Ch.

ELGO "Demeter", Institute of Industrial and Forage Crops, Soil-Water Resources Department, 1st Theofrastos str, 41335, Larissa, GREECE

Abstract: In the present study it is examined whether there is a correlation between the change in the concentration of
heavy metals (Mn, Cu, Zn, Sn, As, Cd, Pb, Ni, Hg, Cr3*, Cr®, Co, Al, Se, Fe) on surface waters and sediments of two rivers,
Asopos and Sperheios, which are subject to significantly variated environmental burdens. In the case of the river Asopos,
there is an impact from industrial waste which are discarded into her catchment area, whereas in the case of Sperheios
river, this impact is far less significant. Pearson correlation was used to examine the assumption. The results showed
significant correlations of the concentration of heavy metals in water samples of the rivers, especially the ones from Asopos
river where there were more correlations of statistical importance. In the sediment samples there is a numerical inversion
of correlations that is easily interpreted due to the nature of the samples. Cu, Co, Cr, Pb, Ni, kat Al are the metals with the
most important correlations in the water samples, while Co, Fe, Cu, Pb, Ni and Zn are the ones in the sediment
samples. Pearson correlation in conjuction with the concentration values help us identify point sources of pollution.

Keywords: surface waters, sediments, rivers, Pearson correlation, pollution source
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Evotnta 3: BlioAoyia edapoucg
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Mukoppllikn €€aptnon tou Festuca arundinacea MOU QAVOMTUCGOETAL O UNTPLKO UALKO OO tThV
anocafpwon nMapayveucLou

M. AAndpaykni?, AN, KepaAidng?, M. Opdpavouddkng?

1A.N.0., TuRua Aypotikic Avamtuéng, 68200, Opeotiada, mariaalifragki@yahoo.com
2ALNA.E. Tuipa Aacoloyiag & Quokou MeptBailovtog, 66100, Apdpa
3A.M.0., Tunpa Aacoloyiog & Awaxeipiong MepBdilovtog & Quaokwv Nopwv, 68200, Opeotidda

NepiAnyn: Ztnv mopoloa spyacio PLEAETHONKE N HUKOPPLUKA €€aptnon wg Selktng emidpaong Twv HUKoppL{wv otV
QVATTTUEN aypWOTWOWY TIOU EYKATAOTABNKAV GE UNTPLKO UALKO, TIPOEPXOLEVO MO TNV amocdbpwaon mapayveuotou. Mo to
oKomd auTo Xpnaotpomnolndnkav §éka putodoyeia dmou ondpbnke Festuca arundinacea. Ito MEVTE Ao aUTA ePaPUOOTNKE
LUKNTOKTOVO Kal 0Ta UTtOAOLTa £yLve EUPBOALACUOG e LUKOpPLES. AkoAoUBNnoav 800 cuykoulbEG uTtépyetag putopalag Kat
peTpOnkav os OAa ta Sesiypata a) to &npd PApog kal B) oL CUYKEVIPWOELG TwWV BpemTIkWY otolxelwv. Bdosl autwv
umoloylotnke n pukopplllky e€dptnon yla Kabe pLo mapdpetpo. Bpgbnke OtL n pukoppllikn €dptnaon ylo to €npo Bapog
Twv PUTIKWY LOTWV ATav 56,24 % kat 56,63 % oTLg SUO CUYKOULOEG. OETIKA ATAV €MiONG N LUKOPPLILKN €€dpTnOn TOU
adopoloe TIG CUYKEVIPWOELG ToU P, Tou Mg kot Ttou Fe otnv UMEpyela GUTOUATO TWV TIPOG HEAETN aypwotwdwy. Ta
TIOPOMAVW ATIOTEAEGATA SEIXVOUV TNV EVEPYETLKN SpAON TWV LUKOPPLIWY WG TIPOC QUTEG TLG TAPAMETPOUG AVATITUENG TWV
duTtwv KAl TPpOoAnPnG BpemTIKWY oToLXElWV. € avtiBeon pe Ta mponyoLeva, n pocAnPn N otoug GuTIKoUG LoToUG £6€LEe
va meplopiletal pe TV mapouacia Twv LukoppL{wy, TpAyUa TToU GAVNKE LIE TIC APVNTLKEC TLUEG TNG LUKOPPLILKAC e€ApTNONG.
TéNog, n mapoucia pukoppllwv dev £6eife va Bondnoe Wbilaitepa otnv mpdéoAndn twv Ca, Mn, Cu kal Zn oTtoug GUTIKOUG
LotolG tou Festuca arundinacea.

Né€eLg KAELSLA: LUKOPPLIQ, LUKOPPLUKAG EEAPTNONG, KNTPLKO UALKO, BpeMTIKA oTolXElQ, Festuca arundinacea

Mycorrhizal dependency of festuca arundinacea growing on paragneiss soil parent material

M. Alifragki, Al. Kefalidis, M. Orfanoudakis

1D.U.Th., Department of Agricultural Development, 68200, Orestiada, Greece, mariaalifragki@yahoo.com
2|.H.U., Department of Forest and Natural Environment Sciences, 66100, Drama, Greece
3D.U.Th., Department of Forestry and Management of the Environment and Natural Resources, 68200, Orestiada, Greece

Abstract: Mycorrhizal dependency was studied as an indicator of the effect of mycorrhiza on growth of grasses grown in soil
parent material, derived from paragneiss weathering. Ten plant pots were used to sow Festuca arundinacea. Fungicide was
applied to five of them and mycorrhizal inoculation was done to others. Two above-ground biomass harvests followed and
a) dry weight and b) nutrient concentrations were measured in all samples. Based on these, mycorrhizal dependency was
calculated for each parameter. The mycorrhizal dependency of plant tissues dry weight was 56.24 % and 56.63 % in the two
harvests. Mycorrhizal dependency of P, Mg and Fe concentrations in the above-ground biomass was also positive for the
grasses were studied. These results show the beneficial effect of mycorrhiza in these parameters of plant growth and
nutrient uptake. On the contrary, N uptake in plant tissues was limited by the presence of mycorrhiza, which appeared by
mycorrhizal dependency negative values. Finally, mycorrhizal presence did not appear to improve Ca, Mn, Cu and Zn uptake
to Festuca arundinacea plant tissues.

Keywords: mycorrhiza, dependency, mycorrhizal dependency, soil parent material, nutrients, Festuca arundinacea
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Enidpaon 8vVo oteAexwv Bacillus subtilis otnv eviupiky dpaoctnplotnta tov £8adoug Kol otnv
anédoon KAAQUTOKLOU

Oeodp\ibou A.1?, Katoéviog N.2, EuBuuddou A.%, Movokpouoog N.*

MNavemnotnuioko Kévtpo AleBvwv Mpoypappdtwy Imoudwy, Alebvég Navemiothpto tng EAAASog, 57001 Oscoaiovikn, EAAGSa
2lygtitoUto ESadoidatikwy MNopwv, EAANVIKOG Mewpytkdg Opyaviopdg-Afuntpa

NepiAnyn: Ta plofaktripla mou mpodyouv Tn GUTIKA avamtuén BeAtiwvouv Ty anoppddnon Bpemtikwy otoleiwv Kot
gvioxUouV TNV avtoxn Twv utwv. H mapoloa peAéTn Sepeuvad tnv edappoyrn dUo otelexwyv tou Bacillus subtilis (548 kai
557), ywa tnv evioxuon tng Slabeoludtntag OpenTIkwyY OTOXEIWY O AYPOTEUAXLO KAAQUTTOKIOU, amoucio avopyavng
Atmavong. AfloAoynBnke n otolXeloMETPia TWV EVIULWVY 0TOUG KUKAOUG TOU dvBpaka, Tou alwTtou Kal Tou dwadopou otn
BeAtiwon g amodoong. Mapd tn xpnon TPLWV SladopPeTIKWY UTOOTPWHATWY (Gvudpo EuAdvBpaka, uypo BpPemTiKO
unootpwia, LeoAlBog), Ta oteAéxn dlatpnoav TV OMOTEAECUATIKOTNTA TOUG, TOAVWG AOYW TWV HLKPWY TTOCOTHTWY
UTIOOTPWLOTOG TTOU XphoLpomotlonkav. H otolxelopetpia Twv evlUpwyv anmokdAue kupiwg EAAeldn alwtou ota edadn. To
otéAexog 557 avénoe dueoa tnv SpaoTNPLOTNTA TWV V(UMWY TIOU OXETI{OVTAL PE TNV AMOLKOSOUNCN TOU OpyavikoU
avBpaka Kot Tou alwTtou, KAAUTITOVTAG TIG AVAYKEG TOU O A{WTO Kol UETATOMI{OVTOC T METAPBOALKI) TOU EVEPYELA OTNV
napaywyn evliuwv ¢wodopou, aufavovtag £Tol Kat Tn SLabecdTNTA AUTOU TOU oToLXElou. AvtiBeTa, To oTéAexog 548
TEPLOPLOTNKE OTNV apaywyrn evUPwY alwTtou. H auénuévn amoTeEAECOHATIKOTNTA TwV OTEAEXWV B. subtilis, \6lwg Tou 557,
odnynoav og auEnuéveg TIUEC Enpn¢ Blopalag tou dpuTtol o ox€on UE ToV Paptupa, urtodnAwvovtag tn SuvatotnTd Toug
va evioxVUouv tn Slabeouotnto OpenTikwy oToleiwy Kal tnv mapaywyn opofocitou amoucio avépyavng Aimavong,
Tipood£PovTac TTOAUTIUEG EVOANAKTLKES VIO BLWOLUEG YEWPYLKEC TIPAKTIKEC.

Né€erg KAEWSLA: oTolyelopeTpla VDLWV, YEWXNILKOL KUKAOL, agldOpog yewpyia, Blodoyikn KaAALEpyeLa

Effect of two Bacillus subtilis strains on soil enzyme activity and maize yield

Theofilidou A.*2, Katsenios N.2, Euthimiadou A.2, Monokrousos N.*

1University Center of International Programmes of Studies, International Hellenic University, 57001 Thessaloniki, Greece
2S0il and Water Resources Institute, Hellenic Agricultural Organization-Dimitra, 57001 Thessaloniki, Greece

Abstract: Plant growth-promoting rhizobacteria play a vital role in improving nutrient uptake and enhancing plant resilience.
This study investigated the application of two strains of Bacillus subtilis (548 and 557) to augment nutrient availability in a
cornfield without resorting to inorganic fertilizers, by examining the stoichiometry of enzymes associated with the carbon,
nitrogen, and phosphorus cycles, in the context of sustainable agriculture. Although three different substrates were
employed (biochar, liquid nutrient substrate, zeolite), our results indicated minimal substrate-dependent effects on the
efficacy of the bacterial strains, likely due to the limited substrate quantities used. Soil enzyme stoichiometry unveiled a
nitrogen deficiency in soil, prompting the microbial community to activate nitrogen cycle enzymes. Notably, strain 557
triggered an early upsurge in enzymes linked to organic carbon and nitrogen degradation, enabling it to meet its nitrogen
needs and shift its metabolic energy towards the production of phosphorus enzymes, consequently enhancing phosphorus
availability. In contrast, strain 548 focused on nitrogen enzyme production, which occurred at a slower pace. The heightened
efficiency of B. subtilis strains, particularly strain 557, in terms of plant productivity in comparison to the control,
underscores their potential to enhance nutrient availability and maize production in sustainable agricultural practices.

Keywords: enzyme stoichiometry, geochemical cycles, sustainable agriculture, organic farming
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Awadopomnoinon TG KowoTnNTag TWV VARATWWV HeTafl akaAAiépyntou edadoug Kat EAatwva, UTto
ouVvONRKeg puTtavong anod Bapéa HETaAAa

Oeodhibou A. 12, KékeAng M. 12, Zadepiou I. 3, Aoyovitng B. ?, FTaonapdrocg A. 3, Mdooag . 3, Movokpoloog N. !

ITuAua AvBpwriotikwy, Kowwvikwv kot Otkovoulkwy Emotnuwy, Naverotnuiako Kévtpo AtebBvwv Mpoypappdtwy Smoudwv, AteBveg
MNavemnothpto tng EAMaSoc, 57001 Oscoatovikn, EANGSa

2lyotitoUto ESadoidatikwy Nopwv, EAANVIKOG Mewpytkdg Opyaviopdg-Anuntpa, 57001 Osooalovikn, EAAGSa

3lewmnoviko Navemniotiuio ABnvwy, Epyactrplo ESadoloyiag & Mewpytkng Xnueiag, lepd 066¢ 75, ABriva 11855, EAAGSa

NepiAnyn: Ztnv mapouoa LeAETN, SlepeuviOnke n enidpaocn SLadopeTIKWY CUYKEVTPWOEWV VikeAiou (Ni) (40, 70 kat > 120
mg kg!) otig kowdtnteg vpatwdwy tou e8ddouc oe akalépynTto — yupva Kot KaAAEPYoUEVD £5Adn (EAALWVEG). ZTIG
uPnAdtepeg ouykevipwoelg (Ni), mapatnpndnke £viovn TofIKOTNTA, LE QMOTEAECUO OKOWN KOL TV TARPN amoudia
vhuatwdwv oto yupvd €dadog. Qotooo, kabwg n pumavon amd Ni pelwvotav, kataypddnke auénuévog aplBuog
vnuatwdwy, Wlaitepa ota deiypata edadoug Twy eAalwvwy o oUyKpLon e Ta avtiotola Selypata yupvou edadoug. Ito
YULVO €8adog, To pukntodpayo yévog Ditylenchus kupldpxnoe og uPnAotepeg cuykevipwaoelg Ni, wotdco n KupLapxia tou
MeELWONke koBwg ta emimeda Ni pewwvovtav. Mapopoiwg, ta deiypata edadoug tTwv sAalwvwy mapouciocav €va
ouyKpLoLo IPOTUTIO, ME To £i60¢ Ditylenchus va kuplapxetl oe uPnAdtepeg ouykevtpwoelg Ni kat to Baktnplohayo yévog
Panagrolaimus va. emikpatel og XaUNAOTEPEG CUYKEVTPWOELG. H Ttapoucia eAALOSEVTPWY ETINPEACE GNUAVTLKA T oUvOeaon
™G KowoTNTAC, EUVoWvTag TV UNAGTEPN BloTtotkINOTNTA Kal TN LETAPBaon o€ €va 1o otabepd oTtddilo mou xapaktnpiletat
ard avénuévn adBovia mapdaywy KoL apmakTKwy yevwv. EmumAéov, n LeAETN avESelée Tn BeTIKA emidpaon TG OpyYaVIKAG
UANG o ouvbuaopud PE TV puTtaven Tou £84d0oUG OTIC KOWVOTNTEC TWV VAHATWOWY, avadslkviovtag thv mepimlokn
oAAnAenidpaon Stadopwv mapaydvtwy otn Stapdpdwon tou olkohoylkoU mpodih tou eddadouc. Ta gupriupata aUTd
TIPEXOUV Kplolueg MAnpodopleg yla To WG oL PAKTLKEG Slaxelplong mou neplhapBAavouv cuykekpléva €ibn dévtpwy
MIopoUV va eVioXUGoUV TNV Uyeia Tou e6AdOUG O EVTOVA PUTIOLOUEVEG E SUVNTLKA TOELKA OTOLXELD TIEPLOXEG.

NE€eLg KAeWSLA: Blomotkihotnta, untoBabuiopéva edadn, Ditylenchus, vikélo, plloodatpa

Differentiation of the nematode community between uncultivated and olive orchards soil under
heavy metal pollution conditions

Theofilidou A. 12, Kekelis P. 2, Zafeiriou I. 3, Aschonitis V. 2, Gasparatos D. 3, Massas I. 3, Monokrousos N. !

1Department of Humanities, Social Sciences and Economics, University Center of International Programmes of Studies, International
Hellenic University, 57001 Thessaloniki, Greece

2Soil and Water Resources Institute, Hellenic Agricultural Organization-Dimitra, 57001 Thessaloniki, Greece

3Soil Science and Agricultural Chemistry Lab, Department of Natural Resources Management and Agricultural Engineering, Agricultural
University of Athens, 75 lera Odos St., 118 55 Athens, Greece

Abstract: In the present study, we investigated the effect of different nickel (Ni) concentrations (40, 70, and > 120 mg kg!)
on soil nematode communities in both uncultivated (bare) and cultivated soils (olive groves). High toxicity was observed at
higher Ni concentrations, leading to the complete absence of nematodes in bare soil. However, as Ni contamination
decreased, we recorded an increased number of nematodes, especially in the olive grove soil samples compared to the
corresponding bare soil samples. In bare soil, the fungivorous genus Ditylenchus dominated at higher Ni concentrations;
however, its dominance decreased as Ni levels decreased. Similarly, olive grove soil samples exhibited a comparable pattern,
with Ditylenchus dominating at higher Ni concentrations and the bacterivorous genus Panagrolaimus dominating at lower
concentrations. The presence of olive trees significantly influenced the community composition, favoring higher biodiversity
and a transition to a more stable stage characterized by an increased abundance of omnivorous and predatory genera.
Furthermore, the study highlighted the positive effect of organic matter combined with soil pollution on nematode
communities, emphasizing the complex interaction of several factors in shaping the ecological profile of the soil. These
findings provide critical information on how management practices involving specific tree species can enhance soil health
in areas heavily contaminated with potentially toxic elements.

Keywords: biodiversity, degraded soils, Ditylenchus, nickel, rhizosphere
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Awepeuvnon SLadopomolRoswv Twv eadilkwv AELTOUPYLWV Kot TG cUotacns pl{oodalplkwv Ko
EVSOPPLILKWV ULKPOBLAKWY KOLVOTATWY 0T GPUYAVLKA OLKOGUCTHHOTO

AeBéving I.%, Towkvid M.2, StaBomoviou AL, Netpdkng I'.2, Oahwtng Kwvotavtivogt*

rewmnoviko Navemotiuto ABnvwy, Tupa A§lontoinong Quokwv Népwv & Mewpytkrg Mnxavikng, Epyaoctriplo ESadoioyiag kat
FEWPYLKAG XNUEelag
2lmerys Greece SA, Tuua Antokatdotaong Tomiou Email: leventis@aua.gr

NepiAnyn: Ta tedeutaia xpovia avthapPavopacte to GUTA WG CUUPBLWTIKA evllattipata e8adlkwy HUIKPoBLAKWY
KOWOTATWV, oL ontoleg Stadpapatifouv KopBkd poAo oTnV avamtuén Kot tnv eNBiwon Twv Gutwv KaBw Kol oTLG SLEPYAOILES
Bloyewxnuikwv KUKAwvV tou AvBpaka, alwtou kat dwodopou. Ta Putikd €idn mMou emkpatolv ota Gpuyavikd
olkoouaTApATa avantuooovtal otig Suopeveic edadikég cuvOnikeg mou emBANAEL To EnpoBepuikd kAipa tng Mecoyeiou.
3TN GUYKEKPLUEVN LENETN TtpoodloploTnKe 0 POAOC TWV ULKPOPLAKWY KOWOTATWY SU0 Gppuyavikwy 8wV, TNG UTEPEVLAG
(Hyparrhenia hirta, Poaceae) kat tng actolBidag (Sarcopoterium spinosum, Rosaceae), 0 QUTEG TLG OPLOKEG OUVONKEG.
Méow tou mpocodloplopol Ttwv Plodlabéoipwv Bpemtikwy, tNg Spactnpldtntag twv £dadikwyv eviUPwV Kal Tou
KataBoAkoU TpodiA Twv ULKpoPLakwy KowoTtHTwY, UEAETHONKe n enibpacn tTwv U0 GUTIKWV EL6WV OTA PPUYAVIKA
edadika olkoouotpata. MapaAAnAa, LEAETAONKAV OL ULKPOPLAKEG KOWOTNTEG TWV TTPOKAPUWTWY, TWV HUKNTWV KoL TWV
MpWTioTWV HETA ad aAAnAoUyion péow the mhatdopuag MiSeg-lllumina 2x300 bp Twv evioyupévwy péow PCR yovidiwy
Sewtwv 16S, ITS2, 18S. H avaAuon £6e&e OTL To PUTIKO €i60¢ Kal To evdlaitnua Stadpapatifouv KaboploTikd polo otn
TOLKIAOTNTA KAl TN 6UVOESH TWV ULKPOBLAKWY KOWVOTATWY, EVW To TtepLBaAAov mou Stapopdwvetal otn plocdatpa emdpd
BETIKA O0TN YOVILOTNTA KOl 6TV TTOAUAELTOUPYLKOTNTA TWV £6ADIKWY OLKOOUOTNUATWV.

Né€erg KAeWSLA: PppUyava, pikpoBLakn kowotnta edddouc, Next Generation Sequencing, eSadkd éviupa, Microresp™

Exploring factors influencing Soil Functions and Composition of Root-associated Microbial
Communities in Garrigue Ecosystems

Leventis G.%, Tsiknia M., Stathopoulou D.}, Petrakis G.2, Ehaliotis C.1*

1Soil Science and Agricultural Chemistry Laboratory, Department of Natural Resources and Agricultural Engineering, Agricultural University of Athens,
2Department of Rehabilitation, Imerys Greece SA

Abstract: Terrestrial plants, during their lifespan, live in association and interact with a multitude of microorganisms which
colonize the external and internal parts of aboveground and belowground tissues. Plant-associated microbes provide
essential ecosystem services that include nutrient cycling, water management, disease suppression, and carbon
sequestration. Garrigue (phryganic) plants of the Mediterranean are exposed to low-soil fertility, seasonal high
temperatures and drought-stress. Diversity and structure of root-associated microbial communities of two typical plant
species, Hyparrhenia hirta (Poaceae) and Sarcopoterium spinosum (Rosaceae), were investigated by sequencing of PCR-
amplified 16S, ITS2 and 18S marker genes via the MiSeq-lllumina 2x300 bp platform. Their effect on the phryganic soil
ecosystems was investigated by assessing nutrient levels, enzymatic activities and the metabolic profile of microbial
communities. We aimed to identify ecological drivers that determine community assembly processes of host-associated
microbial communities. Results highlight prominent role of plant taxon and habitat on all investigated microbial
communities, while the activities and processes within the rhizosphere environment appear to enhance the fertility and
multifunctionality of the phryganic soil ecosystems.

Keywords: garrigue ecosystems, soil microbial community, Next Generation Sequencing, soil enzymes, Microresp™
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Enidpaon tng €6adikng aAAATOTNTOC OTN OCUYKEVIPWON OKEMAVVAVNG KOL OTn oUvOeon Ttwv
HiIKpoBLakwv Kowvotntwv edadoug Kat pilag oe puta Aloe vera (Aloe barbadensis Miller)

NikoAdou X.1, Xatlnaptepiouv A.2, Oxahwwtng K., Faomapdtog A%, Towkvid M.?

rewmnovikd Mavemotnpo ABnvwv, Tunua A§lomoinong Quotkwe Mopwv kat Mewpylkng Mnxavikng, Epyaotipio Edadoloyiag kat
lewpytkng Xnueiag. Email: christinanikolaou@aua.gr
2Voion Aloe Vera S.A., Neapolis, Laconia Greece

NepiAnyn: H akepavvavn anotelel évav deutepoyevn petafolitn tou maxlutou Aloe vera. H GUGOWPELON AKELAVVAVNG
otnV VéAn Twv ¢UAWY cupPBANEL otnv g§opdAuvaon TG UBATLKAG Katamovnong HEow amobrikeuong vepou. H edadikn
oAaTOTNTA, EKTOC ATO TLG OPVNTLKEG EMUTTWOELG OTN YOVIUOTNTA Tou £8ddoug Kat otn Bpédn Twv dutwy, eENnPeleLtiq
e6adIkéC Kal evEoDUTIKEG ULKPOPLAKEG KOLWVOTNTEC. TNV Tapoloa epyaocia efetdotnke n emidpacn tg auénuévng
£6adIKAC OAATOTNTAG OTN CUYKEVTPWON TNG OAKEMOVVAVNG, TN Opédn Twv GUTWV Kal TIC ULKPOPBLAKEG KOLWVOTNTEC
ploadatpikol kat pun edadoug kat tng pilag, oe Ploloyikn kaAAiépyela dutwyv Aloe vera, 3 eTwv. H Baoikr untdéBeon eival
otL to eminedo alardotntag Ba enMnPEAOCEL TNV CUYKEVTPWON TNG AKEROVVAVNG Kal oTOXOG €lval n Slepelvnon Ttwv
OAANAETILOPACEWY HETOEU TWV ULKPOPBLAKWY KOLVOTHTWY, TNG OKEUAVVAVNG KaLl TNG BpéPng Tou dutou og alatouyxa edadn.
2ta edadika delypata e€eTaoTnKay oL e6APIKEG LBLOTNTES KAl N €EWKUTTAPLKNA EVIUULKN dpaotnplotnta (EEAs). To mpodih
TWV UKPOBLOKWY KowvotnTwy mpoodlopiotnke pe aAAnAouxion véag yevidg (lllumina MiSeq) otoxelovtag to 16S rRNA
yovidilo (mpokapuwTIkA Kowotnta) Kat Tnv meptoxn ITS2 (LUKNTeG). H cuykévipwaon akepavavng av€nbnke kat n Bpédn
Stadoporotibnke umo auénuévn ohatotnta. Ta Sedopéva umodelkvlouv £vav Sladopormotnuévo polo yla TIC
TIPOKOPUWTLKEC KOL EUKAPUWTIKEG KOLVOTNTEC 0Th Bp£dn twv putwv und vPnAn alatdtnta, HEow EUUEDSNC EMLPPONG OTO
Seutepoyevr| LETABOALOUO TwV GUTWV.

Négelg kAewbLd: Aloe vera, katamovnon aAotdTNTOC, OKEUAVVAVN, €vOOPUTIKO HIKpoPiwpa, edadikrn eviUULKA
SpaotnpléotnTa

Impact of soil salinity on the concentration of the bioactive polysaccharide, acemannan, in Aloe vera
(Aloe barbadensis Miller) cultivated in Laconia, Greece and on the composition of root associated
microbial communities.

Nikolaou Ch.%, Chatziartemiou A.%, Ehaliotis C.}, Gasparatos D.%, Tsiknia M.!

1Agricultural University of Athens, Laboratory of Soil Science and Agricultural Chemistry, lera Odos 75, 11855 Athens, Greece,
email: christinanikolaou@aua.gr
2\/oion Aloe Vera S.A., 23053 Neapolis, Greece

Abstract: Acemannan serves primarily for the storage of water inside the leaf pulp, supporting the Aloe vera (Aloe
barbadensis Miller) tolerance to abiotic water deficit stress. Soil salinization also induces plant water stress. We
hypothesized that the degree of soil salinity influences the accumulation of acemannan in Aloe vera leaves and we aimed
to examine links to changes in the examined microbial communities and processes. We examined the effects of increased
levels of soil salinity on the concentration of acemannan, plant nutrient acquisition and plant-associated microbial
communities in 3 years old Aloe vera plants grown in the field in Laconia, Greece. The concentration of acemannan was
significantly increased in the plants grown at higher salinity levels. In addition, rhizospheric and adjacent bulk soil samples
were collected for analysis of soil properties and extracellular enzymes activities (EEAs). Microbial community profiles were
determined with amplicon sequencing via Illumina MiSeq platform (2x300bp) in bulk and rhizospheric soil and in Aloe vera
roots, targeting 16S rRNA gene (for the prokaryotic community), ITS2 region (for the fungal community). Our data indicates
a differentiated role played by prokaryotic and eukaryotic communities in plant nutrition under high salinity, indirectly
affecting plant secondary metabolism.

Keywords: Aloe vera, salt stress, acemannan, plant-associated microbiome, soil enzymatic activity
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H outomia t¢ Xpriong VoG €i60UG LUKNTO OE TIELPANOTA LE LUKOPPLIEG

NanaBactheiov .Y, Zvamidou E.L, Opdavousdkng M.?

1A.N.0., TuRua Aypotikic Avamtuéng, 68200, Opeotiada,
2A.M.0., Tunpa Aacoloyiog & Awaxeipiong MepBdailovtog & Quaokwv Nopwv, 68200, Opeotdda, morfan@fmenr.duth.gr

NepiAnyn: H mapolvoa epeuvntik epyacio adopd tnv PEAETN TNC MUKOPPLUIKAC ouuBiwong. Katd tn Sldpkela tou
TELPAUATOG €YVE EUPBOAMACUOGC TwV GUTWV KaBapPng OElpA KOAQUMOKLOU HE HUKOPPL{KOUG HUKNTEG. Edapupootnkav
TEXVIKEG Kal LEBodOL yLa Tov epBoAlacpd Twv dutwy pe Bucavoeldeic pukoppL{tkolg LUKNTEG KABWG YL TNV AMopovVwaon
Twv onoplwv Toug. MeAetnOnke n €&EAEN TwWV XAPAKTNPLOTIKWY TWV HUKATWV o0& Ouo KUKAOUG QvAMTUENG.
Mpaypatomnoldnke avayvwpLon tTng cAAnAouxicg Tou yeveTikol UALKOU TwV SELYUATWV KaBwE KoL TwV LETAAAAEEWV LE TNV
péBodo g aAAnAolyxnong véag yevidg (NGS).

NE€eLg KAEWSLA: pUKOppLla, EUBOAACUOG, KAAQUTTIOKL

The utopia of using a single fungal species in mycorrhizal experimentation

Papavasileiou G.%, Sinapidou E.%, Orfanoudakis M.?

1DUTh, Department of Agricultural Development, 68200, Orestiada,
2DUTh, Department of Forestry and Management of Environmental and Natural Resources 68200, Orestiada.
Email:morfan@fmenr.duth.gr

Abstract: This research concerns the study of mycorrhizal symbiosis. During the experiment, pure line corn plants were
inoculated with mycorrhizal fungi. Techniques and methods were applied for the inoculation of plants with arbuscular
mycorrhizal fungi as well as for the isolation of their spores. The evolution of fungal characteristics in two growth cycles was
studied. Identification of the sequence of the genetic material of the samples as well as of the mutations was carried out by
the next generation sequencing (NGS) method. Finally, observed the differentiation between the spores and their variability
in each line.

Keywords: mycorrhiza, inoculation, maize.
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H enidpaon tng aAatotntag otn vitponoinon: o poAog Tou edadikou pH Kal TwV KAAALEPYNTIKWV
TPOAKTIKWV

Namnaiwdvvou I, Bacapuidn E.}, Towvia M.?2, Tlavakdkng B. AL, Oyahwtng K.2

IEA\NVIKO Meooyelakd Mavemotrpo, Tunua Mrewmoviag, xoAr Mewmnovikwy Emotnuwy, Ectavpwpévog 1, HpdkAelo, EAAGSa
Zrewmnovikd Mavemiotiuo ABnvev, Tunpa Aflomoinong ®uo. Nopwv & Mewpy. Mnxavikrg, Epyaoctiplo ESadoloyiog & Mrewpyikric
Xnueiog

NepiAnyn: H alatdétnta embpd OTOUG HLKPOOPYOVIOMOUG €EMNPeAlovtog onpaviika tig edadikég Siepyaoiec. H
vitporoinon eivat kpiown Stepyacia otov Bloyewxnpkd KUKAO Tou alwtou emSpwvtag otnv GUTIKA Tapaywyn, Thv
neptBoAovTikr) moldtnTa (vitpopumavon) kat oto KAlpa (m.x. €kAuon N20). Ztnv mapouca epyaocia, HeAETHONKe n
Sladikaotia vitponoinong o €L ebadn, Tpla Le pH<7 Kkal Tpla e pH>7, amo aypoug eVTATIKNG KAAALEPYELAC , TTOpoUGia N
un appwviakol alwtou (NH4*-N 70 mg/kg), oe eheyXOlEVEG CUVONKEG OTO €PYOOTAPLO UTIO CUVONKEG TPLWV EMUTESWV
oAatotntog (0, 3 kat 8 dS/m). AlamiotwOnKe YEPLKN i OAKH TIOPEUTIOSLON TNG Vitpomoinong os OAa ta €6ddn, anod to
emninedo twv 3 dS/m, avaloya Ue To LoToPLKO Kal To pH tou edddoug. ESadn pe evratikn kaAépyeLa kat unAo pH édstéav
otadlokn enavadopd TNG VITPOTOLNTIKNAG Spactnplotntag, o aviiBeon pe ta e6adn xaunAol pH Kal CUYKPLTIKA AT
KaAALEpYELa OTIOU TTapaTnPRONKe KUOOALKN) KATAOTOAN TNG VITPOTOLNONG. ZUVOALKA, KATASELKVUETAL N OpVNTLKN EMSpacn
NG aAATOTNTAG OTN VITpomoinon, o LéyeBog mou e€aptdtal amo To eNMeSo AAATOTNTAC, TO LOTOPLKO XPriong Kat To pH tou
€6a¢doug, Kal UTIOSEIKVUETOL O UTIOKELEVOG PONOG TWV ULKPOBLOKWY KOWOTATWY TWV VITPOTIOLNTWY OTNV AVIATTOKPLON TWV
ebadwv og ouvOAKeg pétplag kat uPnAng alatdtnrag.

NE€eLg KAEWSLA: ANaTOTNTA, VITPOTOLNON, VITPLKA LOVTA, OUUWVLIAKA LovTa, edadiko pH

The effect of salinity on nitrification: the role of soil pH and agricultural practices

Papaioannou G.}, Vasarmidi I.%, Tsiknia M.2, Tzanakakis V. A.}, Oichaliotis K.2

IHellenic Mediterranean University, Department of Agriculture, School of Agricultural Sciences, Estavromenos 1, Heraklion, Greece
2Agricultural University of Athens, Department of Natural Resources Management and Agricultural Engineering, Soil Science and Soil
Chemistry Lab.

Abstract: Salinity affects microorganisms, influencing soil processes. Nitrification is a critical process in the nitrogen
biogeochemical cycle affecting crop production, environmental quality ( as nitrate pollution) and climate (e.g., release of
N20). In the present study, the nitrification process in six soils, three with pH<7 and three with pH>7, from fields with
different management history, was studied in the presence or not of ammonium nitrogen (NHs*-N, 70 mg/kg), under
controlled conditions in the laboratory, under three salinity levels (0, 3 and 8 dS/m) and sampled at different time intervals.
Partial or total inhibition of nitrification was found in all soils, from the level of 3 dS/m, depending on the background of soil
and soil pH. Soils with intensive cultivation and high pH showed a gradual recovery of nitrification activity, in contrast to low
pH soils with a comparatively mild cultivation where a total suppression of nitrification was observed. Overall, we
demonstrate a negative effect of salinity on nitrification, to a magnitude dependent on salinity level, history of soil and soil
pH, suggesting an underlying role of nitrifying microbial communities in the response of soils to moderate and high salinity
conditions.

Keywords: Soil salinity, nitrification, nitrate, ammonium, soil pH
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MetaBoAéc oto pikpoBiwpa thg PuAldcdaipag mpv TRV avantuén tg {wvng amomTwong
kaBopilouv T oUVOEON TNG ULKPOPLAKAG KOWVOTNTAG MOU £UBUVETAL yLa ThV AMOcUVOESHn TWV
dUAA WV

MNapavuylavakng N. kat @pavi{éokou M.

IXOAR Xnukwv Mnxavikwv kat Mnxavikwy NeptpdAiovrog, MoAuteyveio KpAtng 73100, Xavid

NepiAnyn: H avamtuén tng {wvng amontwong Twv GUAAWY amoteAel £éva onUAVTIKO avartuélako otddlo twv putwyv. H
QVATTUEN AUTAC TNG {WVNG OUVEEETAL AECA LIE TO BLOYEWXNULKO KUKAO Tou C, SteukoAUvovtag TV mTwon Twv GUAAWY Kal
v €vapén tg anoouvBeong kat dnuoupyiag OY oto €6adog. ITnv mapovoa epyacia SlepeuVoUEe TNV untdOeon OTL n
avantuén g {wvng amontwong ouveEETAL e LoXupn METAPOAN TNG oUVOEONG TWV MLKPOPLAKWY KOWOTATWVY WG
anotéAeopa PeTaBolwv otnv onpatodotnon mou mbavwg odnyouv o€ avadlopyavwon TwV UKPOBLAKWY KOWOTATWY,
geKvwvTag £ToL TNV amoolvBeon vwpitepa amo tnv ntwon twv GUAAwWY oto £€8adog. Ta EVPAATA LOG UTIOSELKVUOUV OTL
oL ULKPOPLAKEG KOVOTNTEG TwV GUANWYV (BakTrApLa Kot LUKNTEG) MapoucLdlouy Evtoveg LETABOAEG 0T cUVBEDN TOUG TPV
artd v opaty gudavion tng lwvng amomtwong mou ouvodelovtal amd avfénon Tng oxXeTkAg adBoviag twv y-
MNpwteoBaktnpiwv kal peiwon twv OfoBaktnpiwv kat a-MpwteoBaktnpiwv. EmumAéoy, n ntwon twv UMWV cuvodeveTal
and avénon tNg oUPPBOAAC OTOXAOTIKWY SLEPYNCLWV OPYAVWONG TWV MLKPOPBLAKWY KOWOTATWY. ZUYKEVIPWTLKA, Ta
EUPAMATA Hog uTtooTtnpilouy OTL N amocuvBeon Eekva TPV amo tnv MTtwon Twv GUAAwV Kat N duldcdatpa elval n kupLa
TNy TWV UKPOOPYOVLOUWY TIOU EMITEAOUV ThV amocouUvOeon tng opyavikng UANG. Ta eupApatd pag apdlofntolv tnv
eUPEwWC amobekth untdBeon OTL To HikpoPiwpa tou edddoug amoteel TV Ny kat mbavotata Ba cuvelcdEpouv o€ TLO
0€LOTILOTEG TIPOCOUOLWOELS ATIO TA UPLOTAUEVA TAAioLA oVTEAOTIONONG.

NE€eLg KAeWSLA: DUuANGOdaLpa, HikpoBiwpa, {wvn andntwaong, arnooclvBeon GUAAWY

Strong compositional shifts in leaf microbiome precede the development of leaf abscission zone

Paranychianaki N. and Frantzeskou M.
School of Chemical and Environmental Engineering, Technical University of Crete, Polytechnioupolis, 73100 Chania, GREECE

Abstract: The development of leaf abscission zone is a major developmental stage of plants. The development of this zone
is linked with the global biogeochemical cycle of C by facilitating leaf fall and starting the decomposition process. We
hypothesize that development of abscission zone is linked with abrupt compositional shifts and changes in the signaling that
may stimulate the re-assembly of microbial communities that are no-longer subjected to the strict control of plants,
initiating thus, the decomposition process even before the leaves fall to the soil and become re-colonized by native soil
communities. Our findings indicate that leaf microbiota (bacteria and fungi) show strong compositional changes before the
appearance of any visible signs of leaf abscission zone development, accompanied by a gradual increase in the relative
abundance of y-proteobacteria, and decrease of acidobacteria and a-proteobacteria. In addition, leaf aging is accompanied
by an increase in the contribution of stochastic process. Collectively our findings provided evidence that decomposition is
initiated before the leaf fall and phylosphere is a major source of decomposers of plant derived organic matter. Our findings
challenge the commonly used assumption for the role of soil microbiota and likely outline the need of major updates in the
existing modeling frames.

Keywords: phylosphere, microbiome, abscission zone, leaf decomposition
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Awepevvnon Swadoponoinong HUKOPPLILKWY MUKATWV OF OUMEAWVO MUETA OO €UPOALAGHO Ko
USaTIKN Katanoévnon

Pitog X.2, Tkat{wAng 1.2, YgnAdvtng I.1

1ApLototéAelo Mavemotiuio Oeooadovikng, TuRua Mewmnoviag, 54124 Osccalovikn
2AuepLkavikn Fewpyikr ZxoAn, 57001 O@scoalovikn

NepiAnyn: OL cuVvORKeC KATATIOVNONG €ival SUVATO Va EMNPEACOUV TIG KOWVOTNTES TWV BUcAVWE WV HUKOPPLTLKWY LUKATWV
(OMM), aAld dev €xel epeuvnOel KatA OGO UMOPOUV VAL EMNPEACOUV TNV EYKATACTACN HUKOPPLIKWY eUBoAiwy. Emiong
Sev elval yvwaoto av eivat Suvatov va eykataotadel Eva epfoiio OMM otig pileg moAuetwy KaAALEpYELWY TtoU eivat AéN
OTTOLKLOEVEG OTTO TOTUKEG KOvOTNTEG OMM. Z€ 8N EYKATECTNUEVO KAL OTTOLKIOUEVO OUTEAWVA EDOAPUOCTNKE O LUKNTOG
Septoglomus deserticola xat pe ToOAVPOPLOUO HAKOUG Bpaucpdtwy amd £viuua meploplopol oe mpoidovta PCR
SlepeuvnOnke n eykatdotaon Tou pUknTa SUo Xpovia UETA TNV edapUoyr TOU KAl AV Kol TWG aUTH emnpedletal amo
HeLwpEVN apdeuan. MetpriBnke emiong o mMOCOOTO AMOLKIOUOU TOU HAKOUG TwV pL{wv arnd OMM yla éva kat SUo xpovia
UETA ToV EPPBOALACUO. BpEONnKe OTL N pelwpévn dpdeuan Sev ixe kamola emidpaon, EVW TO AMOTUTIWA TNS KOWVOTNTAC TWV
OMM SLadopomnotiOnke pe Tov EPLPOALACUO. O ATIOLKIOUOG EMNPEACTNKE ATIO TOV EUPOALACUO LOVO o€ aAAnAenidpaon pe
™ Xpovid, Xxwpl¢ va umdpxel otabepr avénon N peiwon kabe xpovid. O €UBOAACHOG EYKATEOTNUEVWV TIOAUETWVY
KaAALEpYELWY €XEL VONUA, QO TNV OKOTILA TNG SuVATOTNTAG TOU HUKOPPL{koU €UBOAlou val aVTAywVLOTEL TNV TOTIKA
Kowotnta Twv OMM kat va emiBlwoet. H epapuoyn udatikng katandvnong dev pailvetal va euvonce 1 va eunodlos tnv
£YKATAOTAON EVOC LUKNTA UE TIPOEAEUON OTtd £pnoO.

NE€eLg KAEWSLA: LUKOpPLlEC, aumélL, Septoglomus deserticola, pelwpévn dpdeuaon, vdatikni Kkatamdvnon

Effects of inoculation and water deficit irrigation on arbuscular mycorrhizal fungal communities of a
vineyard

Rizos C.%, Gatzolis 1.2, Ipsilantis 1.2

1Aristotle University of Thessaloniki, Faculty of Agriculture, 54124 Thessaloniki
2American Farm School, 57001 Thessaloniki

Abstract: Stress conditions may alter arbuscular mycorrhizal fungal (AMF) communities, however it is not known how they
may affect the establishment of an AMF inoculum. It is also not known if such an inoculum may be established in an already
colonized by local AMF communities perennial crop. Inoculum of Septoglomus deserticola was applied in an established
vineyard and, using restriction fragment length polymorphism, the establishment of the fungus and how this was affected
by deficit irrigation was investigated, two years after inoculation. In addition, root length colonization by AMF was measured
one and two years after inoculation. There was no deficit irrigation effect, however, the dendrogram resulting from the RFLP
patterns of the AMF communities clustered with inoculation. Root length colonization had an effect only in interaction with
year, without a clear, consistent increase or decrease with inoculation. Applying mycorrhizal inoculation in perennial crops
is meaningful, in the sense of the apparent ability of the inoculum to compete with local fungi establish itself in the
rhizosphere and alter colonizer AMF composition. Co-application of water deficit stress showed no indication of affecting
positively or negatively the establishment of an AMF originating from a desert area.

Key words: arbuscular mycorrhizae, Vitis vinifera, Septoglomus deserticola, deficit irrigation, drought stress, RFLP
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To evéoppllikd piKpoBiwpa otnv eAld kaBopiletal ano tn yewypadikn 0€on kat ta £dadika
XOPOAKTNPLOTLKA, AAAG OXL TNV MOLKIALX KOLL TNV EMOXLKOTNTA

Towvid M.%, Applavdc AL, Skiadd B.12, Baotheladng 2.2, Kaproulag A.2, NanadonovAou K.2, OyaAiwtng K.?

rewmnoviko NMavemotiuto ABnvwy, Tupa A§lontoinong Quo. Nopwv & Mewpy. Mnxavikng, Epyaotiplo Edadoloyiog & Mewpykng
Xnueiog
2Mavemoto Oeooaliag, Tunua Bioxnueiog kat Blotexvohoyiag, Epyaotriplo Bliotexvoloyiag Qutwv & MeptBailovtog

NepiAnyn: Ta ¢utd alAnAembpolv LE TOUG HLKPOOPYOVIOUOUG oTo TEepLBAAAOV TNnG plloodatpag, kot tng pilag,
oxnuatilovtag 1o UTIOYELO pikpoBiwpa Tou dutou. H doun kot ol aAANAEMLSpATELG Tou LE To GuTO-EevioTr ennpedlovTal
CUVEXWCE aTTO TIC aAAayEG Twv cuvBNKwv Tou TteptBAaAAovtog. Ot ox£oslg autég Bonboulv Ta GuUTA va MTPOCcOPUOoTOUV OTO
TiepBAAAOV KOl OTLG KOTATIOVHCELG, TTEPAY TWV EVEOYEVWV LNXAVIOUWY TTPOCOPUOYHG Touc. H eAld gival mpocoaploopévn
ota olaitepa €50POKALLATIKA XOPOKTNPLOTIKA TWV TEpLOXWV TG Meooyeiou, OMwe n pakpd emoxlakn Enpacia kat n
XOUNARA TIEPLEKTIKOTNTA TWV 60wV o€ OpeMTIKA oToLXELQ, KAl Sladpapatilel onpavtikd pOAo OTO TOTIO, TNV OLKOVOLA KoL
T KOWWVIEG TWV EAQLOTAPAYWYWY XWPWV, OMws n EAAAda. Ma va amocadnviooupe Tov pOAO TNG TOLKIALAG, TNG
vewypadLkng BEonG KaL TNG EMOXLKOTNTAG OTNV CUYKPOTNON TOU EVEOPLILKOU UIKPOBLWHATOG, LEAETAONKAV OL PLKPOPLOKEG
Kowotnteg 11 autopllwyv MOLKIA WY TIou KaAAlepyouvtal otig (Sleg edadokALaTikéG cuvOnKeg (I6Log edatwvag) Kat piag
motkihiag kaAAlepyoUpevng o ehatwveg 7 Sladopetikwy meploxwy (autdppla ehatddevdpa idlag nAtkiag tng motkiAiag
«Kopwvélkn» mou mponABav aro to i6lo dputwpLo). Ot evooppLlKEG UIKpOPLaKES KovoTNTeS PpéBnke va Slapopdwvovtal
pe Bdon tnv yewypadikn Béon kat ta eSadIKd XapaKTnpLOTIKA TNE, VW N TolkIAia ev gixe blaitepo podho.

Né€erg KAeWbLA: plloocdatpa, evéopl(ikd UikpoBiwpa, PBloyewypadla HIKpoPLaKwWY KOWOTATWY, TOWWAia €Aldg, Olea
europaea

The endoroot microbiome in the olive tree is determined by geographic location and soil
characteristics, but not by variety and seasonality

Tsiknia M. %, Ariannas D.%, Skiada V.1, Vasileiadis S.2, Karpouzas D.2, Papadopoulou K.2, Ehaliotis C.?

1Agricultural University of Athens, Department of Natural Resources and Agricultural, Laboratory of Soil Science and Agricultural
Chemistry
2University of Thessaly, Department of Biochemistry and Biotechnology, Laboratory of Plant and Environmental Biotechnology

Abstract: Plants are the habitats of a great diversity of microorganisms that present positive, negative, or no interactions
with their hosts. These microorganisms also interact with each other and the environment while assembling their root and
rhizosphere communities. The composition and structure of the endorhizal microbial community results from both
deterministic (plant host selection, environmental gradients, microbe-microbe interactions) and stochastic (priority effects,
immigration) processes exerted on the source community, the rhizopheric. Olive trees (Olea europaea L.) are spread across
the arid and semi-arid ecosystems of the Mediaterrean basin. They are adapted to drought and low soil fertility and their
cultivation has had historically an important role in the economy of olive oil producing countries, like Greece. The present
study aims to shed light on the factors that determine the microbiome diversity in the roots of olive trees. We followed two
sampling strategies: (i) To determine whether different varieties of olive trees harbor distinct microbial communities, we
sampled roots from eleven different varieties cultivated at the same experimental field located in Southern Peloponnese.
(i) To explore the role of soil characteristics and location, we sampled roots from self-rooting trees of the emblematic Greek
variety (Koroneiki), derived from the same propagation origin and cultivated at six different locations across Greece. In both
cases, samples were collected in spring and autumn allowing us to consider seasonality as an extra factor that might affect
endoroot microbial diversity. The endoroot microbiome was determined by amplicon sequencing of the 16S, ITS2 and 18S
target genes to monitor prokaryotic, fungal, and arbuscular mycorhizal communities. Different varieties of olive trees
cultivated at the same experimental field harbored very similar microbial communities, while different locations had a
significant discrimination effect on the root microbiome of Koroneiki variety, which is particularly affected by the
concentration of exchangable Mg and Fe. Seasonality did not differentiate the microbial communities. The AMF community,
however, was poorly differentiated among the different locations, was not affected by dispersion limitations, but appears
to be affected by seasonality. This may be attributed to the obligate symbiotic nature of AMF that appear less promiscious
regarding host identity and more sensitive to host metabolic changes.

Keywords: rhizosphere, root microbiome, microbial community biogeography, olive variety, Olea europaea
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Emitonou avantuén epBoAiov LUKOPPLILKWV HUKATWV YLo KNTIEUTIKA BEpoknmtiou

YgnAaving I., Mrtidtag A. @., Kapaytavvn A. T.

Aplototéleto MNavemiothuo Osaoalovikng, Tunua Mrewmnoviag, 54124 Gsooalovikn

NepiAnyn: H mapaywyn pukoppllikwy gpBoliwv «emi TOMou» amo Toug (6log Toug mapaywyous UMopPEL va emitpéet
EKTETAPEVN EDOAPUOYI TOUG HE HLIKPO OXETIKA KOOTOG. MeTpBnke 0 aplBuog Twv omoplwv Twv Bucavwdwv HUKOPPLIKWY
HUKNTWV (OMM) og tpia Beppokimia TG lepametpag Kot oL e5APLKEG TOUG LOLOTNTES (CUYKEVTPWOELG Twv Bpemtikwy, pH,
QYWYLLOTNTA, opyavikr oucia). AflodoynBnkav emiong Stadopetikd piypoata UALkwy (atamoulyitng, BepuikouAitng,
KOumooT, Aeovapditng) wg umootpwpata kKallépyelag tou Buoavwdoug pukoppllikol puknta (OMM) Rhizophagus
intraradices e Eeviotn to dUTO Paspalum notatum. OL GUYKEVTPWOELG TwV Bpentikwy ATav uPnAég (Olsen-P>100 ppm) Kat
oe 8U0 amd ta tpia BeppokAmia n aywydtnta Atav oAl uPnAnf (>11 dS m?), Adyw tne uPNAAG CUYKEVTPWONC VITPLKWV.
Ye kaveéva Beppoknio dev Bpédnkav ondopla OMM. Metd amd tpeic piveg avantuéng to euPoAto Sev eixe avamtiiel akopa
OTIOPLA, EVW ATIO TO UTTOOTPWHOTA TIOU SOKLUAOTNKAY, 0 BEPULKOUAITNG:KOoumoaoT 1:2 eixe Tov UPNAOTEPO ATIOLKIOUS OTLG
pileg Tou P. notatum (51%). O@a akoAouBrioouv kat AAAeG SetypatoAnPieg yia va petpnOel n motdtnta tou epPoliou, kabwg
KOl EKTETOEVN Edapoyr) Tou eUPOAioU ota Oeppoknmia.

Né€elg KAEWOLA: LUKOPPLUKO €UPOALO, MUKOPPLIEG, KOUTIOOT, MLIKPOOPYAVIOHOL, HEelwon eopowv, PePULKOUALTNG,
atamnouAyitng, Aeovapbditng

On-farm production of mycorrhizal inoculum for greenhouse vegetables
Ipsilantis 1., Bilias A.F., Karagianni A.G.

Aristotle University of Thessaloniki, Faculty of Agriculture, 54124 Thessaloniki

Abstract: On-farm mycorrhizal inoculum production by the producers themselves may allow field scale application with
relatively low cost. The number of spores of arbuscular mycorrhizal fungi (AMF) and other soil properties (nutrients, pH,
conductivity, organic matter) were measured in the soils of three greenhouses of lerapetra, Crete. In addition, different
mixtures of materials (attapulgite, vermiculite, compost, leonardite) were evaluated as substrates for the culture of the AM
fungus Rhizophagus intraradices with Paspalum notatum as the plant-host. Nutrient concentrations were high (Olsen-P>100
ppm) and in two out of the three greenhouses sampled soil conductivity was very high (>11 dS m1), due to high nitrate
concentration. No AMF spores were found in any of the greenhouses. After three months of host-plant growth, the inoculum
had no spores, and among the substrate mixtures tested vermiculite:compost 1:2 had the highest rate of tou P. notatum
root length colonization (51%). The quality of the inoculum will be evaluated in further sampling and effectivity evaluation
will follow, in large scale greenhouse tomato application.

Key words: mycorrhizal inoculum, mycorrhizae, compost, microorganisms, low input, vermiculite, attapulgite, leonhardite.
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Enidpaon cuyKaAALEpyELaG XOPTOSOTIKWV PUXAVOWV-OLTNPWV OE XNMULKEG KOL ILKPOPBLAKEG LOLOTNTEC
tou edadoug

WaponoUAou A.Z., I Manayswpyiou, . Mmtidtag, I. YdnAaving, I. TowdAtag

Aplototéleto MNavemiothuo Osaoalovikng, Tunua Mrewmnoviag, 54124 Gsooalovikn

NepiAnyn: H cuykaAliépyela XELLEPVWV oLtnpwv-PpuxavBwy eival eupéwg edappuolopevn, Kobwe ol cUYKOULOUEVES
XOPTOVOUEG QTMOTEAOUV ONUAVIIKO Tpoiov {wotpodng. H ouykaAAiépyela Bewpeitatl 6t ocupBAaAAel otn «Buwotun
EVTATIKOTIOINON» TNG VEWPYLKNG TOPAYWYNG, EVW TAPOUGCLATEL EEULPETIKA TAEOVEKTAATO OCUYKPLTIKA ME TN
HovokaAALEpYELD TwV avadepOuevwy L6wv. H avtikatdotaon tou KplBaplol amo KTtnvotpodkd Kouki o€ cuyKaAALEpYELa
ME Tpla xoptodotikda Yuxavln emnpéace eSAPIKEG TOPOAUETPOUG OMWG TO PH, TN OUYKEVIpWON OPEMTIKWY Kol TN
Spaotnplétnta pwodatacwv otn plocdatpa.

NE€eLg KAELSLA: KTNVOTPOdLKO KoUK, pwaodatdoeg, e5adikod pH, LaKPOOPETTIKA, ULKPOOPETITIKA

Effect of forage legume-cereal intercropping on soil chemical and microbial properties

Psaropoulou A.S., G. Papageorgiou, F. Bilias, I. Ipsilantis, |. Tsialtas

Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki

Abstract: Winter cereal-legume intercropping is widely practiced, as the harvested forages are important feed products.
Intercropping is considered to contribute to the 'sustainable intensification' of agricultural production, and has great
advantages compared to monocropping of the mentioned species. The replacement, of barley by forage bean in
intercropping with three forage legumes affected soil parameters such as pH, nutrient concentration, and phosphatase

activity at the rhizosphere.

Key words: faba bean, phosphatases, soil pH, macronutrients, micronutrients
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Evotnta 4: Noviuotnta ebapwv, Ainavon kat 9péYn utwv
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Enidpaon tng alwtouxou Ailmavong 6to oKAnpoO oLtapl o SLadoPETIKOUC XPOVOUG GTIOPAG

Bitoa 3.2, zmapdyyng MN.%, Kuptdkou X., Katoéviog N.2, EuBuddou A.2 kat Faomapdtog AL

ITurnua ESadoroyiag kat Fewpytkng Xnueiag, Aftomoinon Quaokwv MNdpwv kat Fewpytkng Mnxavikig, ZxoAn NeptBailovtog Kot
lewpylkAg Mnxavikng, Nrewmoviko Maveniotrpo ABnvwy, lepd 086¢ 75, ABriva.. 11855

2Tunua Edadoloyiag ABnvwy, Ivotitouto Edadoidatikwy Mépwv, EAANVIKOG Fewpykdg Opyaviopog-Anuntpa, opokAr BeviZéhou 1,
AukoBpuon, 14123, Attikn. *gasparatos@aua.gr

NepiAnyn: H alwtolxog Aimavon, kaBwg kat n emloyr] Tou KATAAANAOU XpOVOU GTOPAC £XOUV ONAVTIKO QVTIKTUTIO 0TNV
QVAnTuén Kot Thv anddoaon tTwv GuTWV. I€ auTh T LEAETN, N alwTtolXoC Almavon Kal 0 XpOvog oTopag EETACTNKAV yLa TNV
€Mi6pacH TOUG OTA AYPOVOULKA XAPAKTNPLOTIKA TOU GKANPOoU G{TOU KAl OTNV MEPLEKTIKOTNTA Tou £dddoug oe alwTo. Ita
¢duta mou edapuooTnke Almaveon koataypddnkav vPniotepeg Tuég Enpol Bapoug (1166 kg/otpéuua), anodoong tng
KaAALépyelag (577 kg/otpéupa) kat Bapoug 1000 ondpwv (64 g), oe olykplon pe tov paptupa. Ocov adopd tov xpdvo
omopdg, uripée Betkn enidpacn TG MPWLIUNG omopdg oto Enpd Bdapog (1247 kg/otpéupa), wotdco n anddoon (566
kg/otpéupa) Atav uhnAdtepn otig OPpeg KaAAEpyeles. H mepilektikdtnta oe N tou e8ddouc mapépeve otabepr kot Sev
ETNPEAOTNKE OTATIOTIKWG CNUAVTIKA amo Tn Almavon, amodelkviovtag OtL €papUOOTNKE N KATAAANAN TocotnTa
alwtouxou Autdopartog ota putd, kabwg dev untipye mepiooela N ota e5ddn HETA TN GUYKOULSH TNS KAAALEPYELOC.

NE€eLg KAeWSLA: alwTou)og Aimaven, Xpdvog omopdg, okAnpo ottdpt, avamtuén Gbutwy, meplekTikoTnTa £dadikol N

Effect of nitrogen fertilization on durum wheat at different sowing times

Vitsa S.%?, Sparangis P.2, Kyriakou C.}, Katsenios N.2, Efthimiadou A.?, and Gasparatos D."

1Laboratory of Soil Science and Agricultural Chemistry, Department of Natural Recourses Development and Agricultural Engineering,
School of Environment and Agricultural Engineering, Agricultural University of Athens, lera Odos 75, 11855 Athens, Greece
2Department of Soil Science of Athens, Institute of Soil and Water Resources, Hellenic Agricultural Organization-Dimitra, Sofokli Venizelou
1, 14123 Lycovrissi, Attica, Greece. *gasparatos@aua.gr

Abstract: Fertilization with nitrogen, as well as selecting the best sowing date have a significant impact on plant growth
and yield. In this study, nitrogen fertilization and sowing time were examined for their impact on agronomic characteristics
of durum wheat and soil nitrogen content. At the measurements of dry weight (11,667 kg/ha), crop yield (5,778 kg/ha) and
1000 seed weight, fertilization-treated plants had the highest values compared to the control. Regarding sowing time, there
was a positive impact of early sowing on dry weight (12,475 kg/ha), however crop yield (5,667 kg/ha) was higher in late
sowing. The soil N content remained stable and was not significantly affected by fertilization, demonstrating that the
appropriate amount of nitrogen fertilizer was applied to the plants, as there was no excess N in the soils after the crop was
harvested.

Keywords: nitrogen fertilization; sowing time; durum wheat; plant growth; soil N content.
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Edappoyn enipavelakig alwtouxou Aimavong e Tn XPrion KOULVOTOHOU TEXVOAOYLOG TTOU OTOXEVEL
otn Staxeipion NG MapaAAAKTIKOTNTAG TWV E6adLKWV LELOTATWVY

Euayyéhou E.%, Stapotiadng 2.2 kat ToavtiAag X.1

llvotitouTo Blopnyxavikwyv kot Ktnvotpodpikwv Gutwyv, EAANVIKOG Mewpytkog Opyaviopog Anuntpa, Osodpdotou 1, Adploa
2Epyaotnplo ebadikrg otkoloyiag kat Blotexvohoyiag, Mouoeio Noulavdpr Quoiknig lotopiag, AeBidou 13, Kndiowa

NepiAnyn: Ztnv epyacia napoucidietal n eEEAEN tng ebapuoync emdavelakng alwtolxou Almavong mou oToxeVEL oTh
Slaxeilplon tng mapaAaktikotnTtog Twv edadikwy LoTATWY. ApLKA, o€ aypo pe KaAALEpyela BapBakog, pv TN onopd,
SnpoupynOnkav Slaxelplotikeg {wveg (AZ), xpnolpomolwvtag nmoAudacuatikolg alobntripeg mou xoaptoypadolv tnv
avakAaon Tou gyyug UMEPUBPOU GACHATOG TOU YUpVoU edddoug. H emipavelakn alwtouxog Almavon ebapuocdnke oe
KaBe AZ Sadopomolnpéva, XPNOLLOTIOLWVTAG YL TNV EKTLUNON TG BEATIOTNG 00NG, aAYOPLOUS TTOU EVOWUOTWVEL TLG
XWPLKECS SLadopég ato deiktn YAwpodUAANG TG KaAALEpYELaG. H amoteAeopaTikOTnTa TN alwTtouXou Allmaveong og cUyKpLon
pe tnv oupPatikn auvénbnke amd 65% £wg kat 98% otic 3 AZ mou SnuoupynBnkav. EEeAicoovtag tv mponyolpevn
Slaxeilplon, o kaMllépyela Xewueplvol oitou o i6log alyoplOpog xpnolpomoltnOnke oe £vo TPWTOTUTIO  Kal
ouTtopatonolnpévo cvotnua HeToBANTAC mapoxng alwtou, ou bapUOleEL TG KATAAANAEG TTOCOTNTEG ALTACUOTOC OF
TIPAYHLOTLKO XPOVO. H QIOTEAECHATIKOTNTA TNG EMLAVELAKN G alwToUXoU Almavaong o€ oUyKpLon UE T cUBaTIkh auénbnke
KATA 67%. T OLKOVOULKA KAl TLEPLBAAAOVTLKA 0DEAN TIOU ETMLTUYXAVOVTAL LIE TN XPION TETOLWV KALVOTOUWY CUCTNUATWY, HE
TO OTOLAL ETUTUYXAVETAL ATOTEAECUATIKI SLaxeiplon TnG MApAAAAKTIKOTNTAG TWV 8adLkwy LOLOTATWVY amoTeAoUV coBapo
KlvnTpo, WoTe n ToAlteia va urtootnpiel tn S1ddoon mapdUOLWV TEXVOAOYLWY GTNV UTINPESCLA TWV TIOPAYWYWV.

NEEELG KAEWOLA: MeTafAnt mapoxr alwtou, mapaAaktikotnTa edadikwv Sotitwy, BAacTikol SeikTeg

In-season nitrogen fertilization by innovative technology for the management of soil spatial
variability

Evangelou E.}, Stamatiadis S.? and Tsadilas Ch.?

linstitute of Industrial and Forage Crops, Hellenic Agricaltural Organization Demeter, 1 Theophrastos Str. 41335, Larisa, Greece
2S0il Ecology and Biotechnology Lab, Goulandris Natural History Museum, 13 Levidou Street, 14562 Kifissia, Greece

Abstract: The paper presents the evolution of in-season nitrogen fertilization aimed at managing the variability of soil
properties in the field. Initially, management zones (MZs) were created before sowing in a cotton field by mapping the
reflectance of the near-infrared spectrum of the bare soil using multispectral sensors. In-season nitrogen (N) was applied to
each MZ using an algorithm that integrated the spatial variation of the chlorophyl index of the canopy. The resulting increase
of nitrogen use efficiency (NUE) ranged from 65% to 98% compared to the conventional uniform fertilization. Advancing the
management zone concept in a winter wheat crop, the same algorithm was used to apply N “on the go” by a prototype and
automated variable-rate N system. In comparison to conventional fertilization, the NUE increased by 67% when indirectly
incorporating soil spatial variability in the variable-rate crop N model. The economic and environmental benefits achieved
by the use of this innovative system, constitute a serious incentive for the endorsement of similar technologies at the service
of the farmers.

Key words: Variable-rate nitrogen application, soil properties variability, vegetation index, algorithm
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Koumootonoinon vekpwv Iwwv w¢ evoaAAaktik MHEB0SOG¢ TG TAPNAG, HMETAMOINONG KOl
anotédppwong

KaBaoiAng 2t.}, NtovAa M.K.2, Zopmdg A.A.L, Kapmdvng A3

1Avowkto Maveruotiuio Kumpou, IxoAn Ostikwv Kat Edappoouévwy Emotnuwy, Epyactiplo XnuikAg Mnxavikng kat Mnxovikng
Aewdpopiag, Mavvou Kpaviduwtn 39, 2236, Aatold Asukwaoiag, Kimpog

2Mmnevakelo, PutonaboAoyLko Ivotitouto, Epyactrplo Mn Mapaottikwy AcBevelwy, ESadikwv Mdpwv kat lewmAnpodopikig, Ztedpdvou
Aéhta 8, Knduowd, T.K. 14561, EAAGSa

3A. Kapmavng A.E., Idyeveiag 81, Néa lwvia, T.K. 14231, EN\ada

NepiAnyn: H Staxeiplon twv vekpwv {wwv eival pio SUokoAn Stadikaola Kol yeipel avnOUXIEG OXETIKA UE TN peTddoon
avBpwnolwovoéowv  Kal TIC TEPLBAAMOVIIKEC ETUTTWOEL OTA  aAypodacoikd/Ktnvotpodlkd olkoouothuota. Ot
edappolopeveg neBodol Slaxeipiong bev lval WoLaitepa dLALKEG tpog To mepLBArlov kat dev TpowBouv TNV KUKALKOTNTA.
To mpoPAnpa TG Kakng Staxeiplong Twv vekpwyv {Wwv evteivetal kat Adyw tng vopoBeaoiag, n onola divel Baputnta kupiwg
oe O¢pata maboyovwy. H koumootomnoinon vekpwv {wwv eival pia moAAA umtooxdUEevn, KAoTopog pHéBodog yla Tnv
Eupwmn, n omolo MMopel va QVILUETWIIOEL T TIPOKANCELS QUTEG TPOCTATEUOVTIAG TOUG PUOLKOUG TOPOUG Kol TO
nieptBAAAov. TNV mapoloa HEAET MAPACKEUACTNKAV TPELS OWPOL Kopmoatonoinong Ue mpdotva anofAnta (kAadsvpata
knmotexviag) kat Vo evilika mpoPata otov kabéva, evw og U0 £€ autwv pootednke kKAvomTiAOALBog o€ MocooTd 5%.
JTov éva owpo TpooTEdnKe atnv apxn tng Stadikaciog, evw otov dAAov PEeTA thv oAokAfpwaon Tou SsUTepou BepuLkoy
KUKAOU. ZUyKpivovTag TIG LOLOTNTEG TWV TPLWV MAPAYOUEVWY KOUTIOOT e Ta Ipotuma tng EE kat twv HMA npoékue otL ta
KOUTOOT e LeOAB0 Unopolv va xpnotpomnotnfolv weg BpenTikd UMOoTpwWHA PUTWV XWPLG KavEVaY TEPLOPLONO. ETUTAEoV,
0 KAWOTITIAOALOOG Selxvel va £XeL ETUAEKTIKOTNTA KOL VA oXNUOTilel cUUMAOKA e oTolkela Onwg Ta Ca, Mg, Fe ta omola
TOavo va mpoépxovTal amno tny oTadlokn anocuvOeon oKANPWY LOTWV TwWV {wwv, OTWG TA 00TA.

NE€eLg KAeWLA: KopmooTomoinon, vekpd {wa, mpdaotva andBAnta, kAvomtiAoABog, aypodacikd,/KtnvoTpodLkd cUCTAUATA.

Composting animal mortalities, as an alternative method of burial, rendering and incineration

Kavasilis S., Doula M. K.2, Zorpas A. A.%, Cambanis L.

1Laboratory of Chemical Engineering and Engineering Sustainability, Faculty and Pure of Applied Science Environmental Conservation and
Management, Open University of Cyprus, Giannou Kranidioti, 33, P.O. Box 12794, 2252, Latsia, Nicosia, Cyprus

2laboratory of Non-Parasitic Diseases, Soil Resources and Geoinformatics, Scientific Directorate of Phytopathology, Benaki
Phytopathological Institute, 8 Stefanou Delta st, Kifissia, Attica, 14561 Greece; 3L. Cambanis S.A., 81 Ifigenias st, Nea lonia, Attica, 14231,
Greece.

3L. Cambanis S.A., 81 Ifigenias st, Nea lonia, Attica, 14231, Greece.

Abstract: Animal mortalities management poses a challenging and ecologically concerning issue in Agro-Silvo-Pastoral
systems. Conventional methods used are not environmentally friendly, are likely to disperse disease to humans and animals,
and do not promote the circularity of livestock units. The problem of unsustainable management is further compounded
by the lack of national and European legal frameworks, largely due to concerns about pathogens. Composting animal
mortalities, as an innovative solution in Europe, can address these challenges by conserving natural resources, reducing
pollution, and enhancing soil organic carbon and nutrient recycling. Three composts were prepared by using sheep
mortalities and green waste. Clinoptilolite (natural zeolite) was added to two treatments (approx. 5%), one at the beginning
of the procedure and one after the 2nd heat cycle completion. Comparing compost properties with EU and USA standards
indicates that the zeolite-compost mixtures can be utilized for plant growth, land rehabilitation, and carbon sequestration
without any limitations. Furthermore, clinoptilolite appears to exhibit selectivity and form complexes with elements such
as Ca, Mg, Fe, likely originating from the gradual degradation of hard animal tissues such as bones.

Keywords: Composting, animal mortalities, green waste, clinoptilolite, Agro-Silvo-Pastoral systems.

60



ALoAOynon tng avantuéng KaAALEPYELOG quinoa e TN Xpron dsktwv alwtou

KakapmoUkn 1., Maupoetdig A.%, Ztauponoulog M.L, Povoong 1L, MmuAdAng A.Y

rewmnoviko NMavemotiuto ABnvwy, Tupa Emtotung Qutikng Mapaywyng, Epyaotiplo Mewpyiag, lepd 0866 75, 11855, ABrva
Email: bilalis@aua.gr

NepiAnyn: To evdiadépov yla tnv mapaywyn kat tnv e§amiwon tng quinoa (Chenopodium quinoa Wild), ohogva kat
augavetal. ZKomdg TnG mapouacag LEAETNG elval n agloAoynon tng alwtouxou Atmavong o€ KaAlEpyela quinoa. Ot Seikteg
TIou Xpnotpomnotrdnkav rtav o Crop Growth Rate - CGR, o Harvest Index - HI, o Nitrogen Utilization Efficiency- NUtE, evw
METPNONKe Kot n amddoaon tng KaAALEPYELaG o€ TPwTElvn. To melpapa Ste€nxOn otnv Oeccalia, oe Tpelg SladopeTLKE
ToLKIAleC quinoa. ZUpdwva e ta amoteAéopata TG LEAETNG, amod tov Seiktn CGR mpokUMTeL wg N molkiAia Puno eivat
taxUtepng avamntuéng. O HI evtomiotnke uPpnAdtepog otig mowkiAieg Bastille (0,22) kau Titikaka (0,23), o avtiBeon pe tnv
motkhia Puno (0,18). H unAdtepn Tun ya tov deiktn NULE onuewwdnke otnv mowkihia Titikaka (7,10), o avtiBeon pe Tig
Bastille (6,82) kat Puno (5,49). H anodoon og mpwteivn onuewwdnke peyaAutepn otig otkilieg Bastille (25,02 kg / otp) ka
Titikaka (22,71 kg / otp), evw n mowkidia Puno €8woe xaunAotepn anodoon (17,07 kg / otp). NapdAo mou n mowkihia Puno
elxe v Taxutepn avamtuén, daivetal va pnv aglomoinoe to alwto t000 KaAd 660 oL AAAeg dUo Totkihieg (NUtEr < NUtEs
kat NUtET), mpaypa mou emiBefatwvetal Kot anod TG xapnAotepeg TLHéEG TG Puno otov Seiktn HI kot otnv anodoon o€
TPWTElvn.

Né€erg kAeWSLA: CRG, HI, NUtE, quinoa

Evaluation of quinoa crop growth using nitrogen indicators

Kakabouki I.2, Mavroeidis A.%, Stavropoulos P.1, Roussis I.%, Bilalis D.**

1Agricultural University of Athens, Department of Crop Science, Laboratory of Agronomy, 75 lera Odos str., 11855 Athens, Greece

E-mail: bilalis@aua.gr

Abstract: The Interest in the production and diffusion of quinoa (Chenopodium quinoa Wild) is growing. According to this,
it is important to evaluate the development of the crop. The aim of this study is to evaluate nitrogen fertilization in quinoa
using indices. The indices that have been used are the Crop Growth Rate - CGR, the Harvest Index - HI, the Nitrogen
Utilization Efficiency- NutE. The protein yield of the crop was also measured. The experiment was conducted in the region
of Thessaly, on three different quinoa varieties. According to the results, Puno variety has faster grown than the other two.
HI was recorded higher in Bastille (0.22) and Titikaka (0.23), in contrast to Puno (0.18). The highest value for NUtE index was
recorded in Titikaka (7.10), in contrast to Bastille (6.82) and Puno (5.49). Protein yield was highest in Bastille (250.2 kg/ha)
and Titikaka (227.1 kg/ha), while Puno gave the lowest yield (170.7 kg/ha). Although Puno had the fastest growth, it seems
that it did not use nitrogen as well as the other two varieties (NUtEP < NUtEB and NUtET), which is confirmed by the lower
values of Puno for Hl and protein yield.

Keywords: CRG, HI, NUtE, quinoa
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Enidpaon t¢ Ainavong pwodopouv kat Peudapyupou oe edadikd, GUCLOAOYLKA KAl OypOKOMLKA
XapaKTNPLOTIKA 8U0 eL6wv AaBouplov

KaAdag I.t, KwvotavtomouAog A.2, Mmtidtag @.%, YinAdvtng 1., TowdAtag 1.0.1"

1ApLototéAelo Mavemotiuio Oeooadovikng, TuRua Mewmnoviag, 54124 Osccalovikn

NepiAnyn: Yrd pecoyslakeég ouvOnkeg kot oe alkallkd €6ddn, mpaypatomnol)Bnke £va SLETEG melpapa aypol Tou
adopoloe thv aflohdynaon tng Aimavong pe pwaodopo (P) kat Yeuddpyupo (Zn) oe o €ibn Aabouplol (L. sativus kat L.
cicera). £to otablo tou memAatuopévou AoBol AndOnkav Selypata edddoug kot UeTpnOnke tOo €dadikd pH, oL
OUYKEVTPWOELG Pkal Zn, ol oAKaAKEG Kal 0&veg pwodaTAoeg, TO MOCOOTO AMOLKIONOU OUCCAVOELSWY HUKOPPLILKWV
HUKATWV (OMM), kaBwc kat n Enpn Blopdla Kot oL CUYKEVTPWOELG TwV Fe, Cu, P, Mn kat Znotoug puTikoUG LoTouG . Bp€Onke
opVNTIKN enidpacn Tou P 6TO MOCOOTO AMOLKIOUOU TWV PLILKWY LOTWV amod OMM Kol 6Tn GUYKEVTPWON TWV AAKOALKWV
dwodatacwy.

Né€erg KAeWSLA: edadkd pH, Lathyrus cicera ,Lathyrus sativus, pukOppLleg, dwodATACES

Effect of phosphorus and zinc fertilization on soil, physiological and agronomic characteristics of two
Lathyrus species

Kalfas G.1, Konstantopoulos A.%, Bilias F.%, Ipsilantis .1, Tsialtas |.T.2"
1Aristotle University of Thessaloniki, Faculty of Agriculture, 54124 Thessaloniki

Abstract: Under Mediterranean conditions and in alkaline soils, a two year field experiment was carried out to evaluate the
phosphorus (P) and zinc (Zn) fertilization in two Lathyrus species (L. sativus and L. cicera). At the flattened pod stage, soil
samples were taken and soil pH, P and Zn concentrations, alkaline and acid phosphates, the percentage of arbuscular
mycorrhizal fungi colonization (AMF), as well as dry matter and Fe, Cu, P, Mn and Zn concentrations in plant tissues were
measured. A negative effect of P was found on the percentage of arbuscular mycorrhizal fungi colonization of root tissues
and on the concentration of alkaline phosphates.

Key words: soil pH, Lathyrus cicera, Lathyrus sativus, mycorrhizae, phosphates
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Enidpaon S1a¢popeTKWV MPOYPARUATWY AlIavong otnv avantuén Kot tn OpeNTIKA Kataotoon tg
dpaovlag (Fragaria x ananassa) kKaAAepyoULeVNG UTLO ouvOnRKeG To§lkoTNTOG Bopiou

KoutooUyepa AL, Taomapdrtog A., Povooog M. A.%, Zadeipiou 1.}, KapOda A.l.%, Netpdkng N.?

rewmnoviko NMavemotiuto ABnvwy, Tupa A§lontoinong Quoikwv Moépwv kat Fewpytkng Mnxavikig, Epyaotnplo Edadoloyiag Kot
FewpyLKAG Xnuetag, 118 55, ABrva, d.koutsougera@gmail.com
2Tewmovikd Mavemniotipio ABnvwy, Tunua Emotiung Outikig Napaywync, Epyaotriplo Aevépokopiag, 118 55, ABrva

NepiAnyn: Zkomog g mapovoag HeAETng elvat n Stepelivnon tng enidpaong SladopeTkwY MPoypapdTtwy Almavong mou
nephapBavouv xprion Blodileyeptwy Kat BloeaBpakwnatog, otig eSadIKEG LOLOTNTES KAL OTO OYPOVOLLKA XAPAKTN PLOTIKA
™¢ dpdouvAag, kaAlepyolpevng uTtd cuvBnkeg Ttofkotntag Bopiou. MpaypoatomotiOnkav £€L SladopeTiké emeUPAOELG: N
mpwtn amoteloloe tov paptupa (C) pe edpapuoyn cupPatikic avopyavng Aimavong, n deltepn pe xprion Blodleyeptwyv
(Biostim) evw n tpitn (C+AA) pe xprion udaToSLAAUTWY AVOPYAVWY ALTTOCUATWY EUMAOUTIOUEVWY UE aVaoToAEa atBuleviou
AA. 2t urtddouneg tpelg enepPfdoelg ebappdoTnKe KATA % PelwUEVn Allavon o€ oxéon Pe ToV HAPTUPA TNG OVOPYOVNG
Almavong kat tautdoxpova evowpatwdnke BloefavOpdkwpa 5% oto uMdoTPpWUA TOUuG. ItV TéTaptn enépPfaocn (BC) dev
TipayHOTOToLONKe KAmola eMMAEOV MpooBnkn evw otnv méumtn (BC-HS) kau otnv €ktn (BC-F), xpnoiuomotr)Bnke
OKEVOOUO XOUMIKWY EVWOEWV Kol edappootnkav Staduldikéc edapuoyég Blodleyeptwy, avtiotolxa. To Poplo
ebapuooTNKe HEow LSpOAimavaong, pe meplektikotnTa 80 mg B (otowelakd) avda ¢utd, ouvolikd. Mpayuotonolidnkav
Baoikég avalloEeLg 0TOUG KAPTIOUC KAl T(pOooSLoploTNKOY MAPAUETPOL CXETLKA LE TNV tapaywyh. 2ta ebddn umtohoyicOnkav
oL BaoLKEG eSAPLKES LBLOTNTEG KOL ) CUYKEVTPWON TWV LOKPO- KOL KPOBPETTIKWY. TENOG TPOCSLOPpIloTNKE N MEPLEKTIKOTNTA
twv dVAwWV oe N, P, K, Ca, Mg, Fe, Cu, Mn, Zn kat B. H xprion Twv BLodleyepTwV eixe onpavtikni enidpacn otnv avénon tng
OpYQVIKNG ouciag Tou edadoug, otn Helwon TNG TIEPLEKTIKOTNTAG O€ B TOU AMOTEAECE TOV TEPLOPLOTIKO MAPAYOVTA OTNV
KaAALEpyEeLa KAl TEAOG oTnV av&non tng meplektikotnTtag o€ oAlkd N kal oe avtalhaéipa Ca, Mg. Télog, Ba mpémel va
avadepBei n emibpacn tou BlroeavOBpakwpatog otny avénon Twv TLHwv pH tou e8ddoug énwg Kat tou edadikol N, TOU
avtaAAaéipou K kat tou K ota UM

Né€erg KAeWSLa: Dpdoula, Blobieyépteg, BloggavBpdkwua, Tofikotnta Bopiou

Effect of different fertilization programs on the growth and nutritional status of strawberry (Fragaria
X ananassa) grown under boron toxicity conditions

Koutsougera D.}, Gasparatos D.}, Roussos P.A.%, Zafeiriou ., Karida A.G.?, Petrakis N.!

1Agricultural University of Athens, Department of Natural Resources Management and Agricultural Engineering, Laboratory of Soil
Science and Agricultural Chemistry, 118 55, Athens, d.koutsougera@gmail.com
2Agricultural University of Athens, Department of Crop Science, Pomology Laboratory, 118 55, Athens

Abstract: The aim of the present study is to investigate the effect of different fertilization programs including the use of
biostimulants and biochar, on the soil properties and agronomic characteristics of strawberry, grown under boron toxicity
conditions. Six different treatments were carried out. The first one was the control (C) in which conventional inorganic
fertilization was applied. The second treatment included the use of biostimulants (Biostim) and the third (C+AA) involved
the use of water-soluble inorganic fertilizers, enriched with ethylene inhibitor AA. The other three treatments received %
reduced fertilization compared to the inorganic fertilization of the control. At the same time, 5% biochar was incorporated
in their growing medium in order to study its effect, under reduced nutrient supply. In the fourth treatment (BC), there was
no extra additive, while in the fifth (BC-HS) a mixture of humic compounds was used. The sixth (BC-F) included foliar
applications of biostimulants. Boron was applied through drip irrigation, at a total of 80 mg B (elemental) per plant. The
basic fruit analyses were conducted and production parameters were determined, as well. As for the soil, the main soil
analyses were carried out and the concentration of macro- and micro-nutrients was measured. Finally, the content of N, P,
K, Ca, Mg, Fe, Cu, Mn, Zn and B in the leaves was estimated. The results of the experiment showed that the use of
biostimulants had a significant effect on increasing soil organic matter, decreasing the content of B which was the toxic
factor and finally increasing the content of total N and exchangeable Ca, Mg. The effect on the increase of soil pH values,
soil N, exchangeable K and K leaf content should be mentioned.

Keywords: Strawberry, Biostimulants, Biochar, Boron Toxicity
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H wooppontnuévn OpéPn avfavel tnv anddoon TG KAAALEPYELAG, TNV OMOTEAECHATIKOTNTO TNG
XPROoNG MOpwV Kal OpeNTIKWV Kot BEATLWVEL TV UYeia Tov £6adoug. Aedopéva anod pakpoxpovia
SdoKiun 65 eTwv

Jate M. ka Kuptakidng N.2

1Duelmen, Germany email: melkamu.jate@yara.com
2BpuééAAeg, BéAylo email: nikos.kyriakidis@yara.com

NepiAndn: H yewpyikn pakpoxpovia dokipun (Long Term Trial — LTT) anoteAei epyaleio Hé€Tpnong tng BLwoLoOTNTOC LECW TNES KATAAANANG
Kataypadrg KL TEKUNPLWONG TAPARETPWY TNG KAAALEPYELAG Ko TOU €6AdOUG, TTOU UITOPEL VAL ATIOLTCOUV SEKAETIEG YLA VAL EXOUV OPATES
oAAayEG. Ztn Sokiun mou mapouctaletal, aflohoyeital n enidpaon g Slaxelplong Twv BpeMTIKWY oTOXEIWY 0T BLWOLUN Tapaywyn
KOAALEPYELWV KAl 0TNV UYELa Tou €8ddouc. ZTOX0G TG Sokiung ATav va anodeifel otL «n kaAEpyeLla pmopel va avarmtuxBel emopkwg
MOVO HE avopyava Autdopata, evw mapdAAnAa n yovipdtnta tou edddoug Siatnpeitawy. Mo tnv enitevén tou otoxou autou,
mipaypatonodnke meipapa duo mapayoviwv oe SlolpEUEVA TUXALOTIOLNUEVA TEUAXLO HE oUVOeTeC petaxelpioelg (RCBD). Ou 16
petaxelpioelg opadomowBnkav wg €€ng: (1) Maptupag xwpig Atmavon, (2) Edappoyn pévo komplag wg opyavikn Bpédn, (3) Edapuoyn
avopyavwv Autacpatwy N, P, K, & Mg wg tooppomnuévn Bpédn, (4) Napdlewn BpeMTIKWY OTOELWY AIO AVOPYavVa AUTACHATA WG N
Looppomnnuévn Bpedn, & (5) Edapuoyr KOMPLAG KAl avOPYavVwWY AUTACUATWY WG oAokAnpwuévn Bpén. Baon Twv amoteAeoUdTwy Tou
npoékuav amodeixBnke OTL, N LYLG AVATTTUEN TWV KAAALEPYELWY, TIOU UTTOOTNPIXONKE e LooppomnUévn Bpen, elxe wg amotéAeopua
™ pakpompoBeoun avénon Tng anodoong, Twv E008WV Kal TNG AMOTEAECGUATLKAG XPHONG TwV OPEMTIKWY OTOLEIWV KAl TWV TOPWV, OE
avtiBeon pe TN pun BEATLoTn avamtuén tng KAAALEPYELAC, TTOU TIPOKARBNKE Ao TNV epappoyr LOVo KOTpLAG. Q¢ ek TOUTOU, N AUEAVOUEVN
Zntnon tpodipwy Adyw TG MANBUCULAKAG & OLKOVORLKIG AVATTTUENG amattel yevika kaAUTepn otpatnytkn Slaxeipong BpedPng kat eldIka
Looppomnnuévn Bpedn ya tnv avénon tng amddoong Kol TNG TOLOTNTAC TWV KOAAEPYELWY avd €KTaon HE XapnAo meptBallovtikod
amotunwua Kat tapdAnAn Statrjpnon tng vysiog tou edddouc.

NE€eLg KAELSLA: pLakpoxpovia dokiun, Blwaotun mapaywyn, vuyeia edadouc, Bpén

Balanced nutrition increases crop yield, resource and nutrient use efficiency and improves soil health.
Data from a 65-year long-term trial.

Melkamu Jate; E-mail: melkamu.jate@yara.com; Dilmen, Germany and Kiriakidis Nikos; E-mail:
nikos.kyriakidis@yara.com; Brussels, Belgium

Abstract: Agricultural Long Term Trial (LTT) is a tool to measure sustainability through the proper recording and documentation of crop
and soil parameters that may take decades to have visible changes. In this trial, the impact of nutrient management on sustainable crop
production and soil health is evaluated. The aim of the trial was to demonstrate that "The crop can grow adequately with only mineral
fertilizers while maintaining soil fertility". To achieve this objective, a two-factor experiment was conducted in split randomized plots with
complex treatments (RCBD). The 16 treatments were grouped as follows: (1) Control without fertilization, (2) Application of manure alone
as organic nutrition, (3) Application of inorganic fertilizers N, P, K, & Mg as balanced nutrition, (4) Omission of nutrients from inorganic
fertilizers as unbalanced nutrition, & (5) Application of manure and inorganic fertilizers as integrated nutrition. Based on the results
obtained, it was shown that healthy crop growth, supported by balanced nutrition, resulted in a long-term increase in yield, revenue and
efficient use of nutrients and resources, as opposed to sub-optimal crop growth caused by manure application alone. Therefore, the
increasing food demand driven by population and economic growths require best nutrient management strategies generally and balanced
nutrition particularly to increase crop yield and quality per area with low environmental footprint, while the soil health is maintained.

Key words: long term trial, sustainable crop production, soil health, nutrition
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Enidpaon ¢ Almavong Kat Twv eEPLBAAAOVIIKWV CUVONKWV OTLE AMOSOOELG KAl TNV MPWTIELVN oTov
KOPTO TOoU BuvomoLloipou KptBaplol

Noukdkng 0., KwtoUAag B.2, Mamactulavou M.}, Owovopov T2

1Epyaotnplo Mewpylog, Tunua Emotiung Qutikng Mapaywyng- MA — lepd 066¢ 75 - Botavikog
2ABnvaikn ZuBormotia A.E., Aewddpog Kndrlool 102, AlydAew
*economou@aua.gr

NepiAnyn: KaBoplotikr onpoaocia yLa LG TEAKEG AMOSOOELS KAL T TIOLOTIKA XOPOKTNPLOTIKA TOU BUVOTOLAGLUOU KpLBapLol
€XEL N €TAOYN TWV MOLKIALWV KaL TNG Alrtavong. 21006 tng epyaciag Atav n Stepelivnon Twv embpAcewv evog opBoAoyLkou
oxebiou BpéPng oe cuvbuacuo Pe TNV afloAdyncon VEWV eTAEYUEVWY YEVOTUTIWY KPLBaplol TPOCAPUOCUEVWY OTLG
eMnVIKEG ouvOnkeg. To meilpapa vlomolnBnke oe 2 Sladopetikd meplParlovta otig neploxég Papoala kat AANHUPO.
MeletriOnkav mévte SLadopeTIKOL YOVOTUTIOL KOL TIEVTE HETOXELPLOELS Almavong: oupia (130 kg N/ha), oupia + BLodLépyeTng
(130 kg N/ha), oupia pe avaoctoléa oupedong (115 kg N/ha), oupia pe avaotoléa oupedong + Blodiépyetng (115 kg N/ha),
kat Baowkr Attavon (52,5 kg N/ha). H oupia pe avaotoAéa oupedong + BLodiépyetn napouoiace uPnAdTEPEG amoSO0ELg
KatA LEco O0po 32% Kal ot S0 MEPLOXEG OUYKPLTIKA UE TN Baoikn Almavon, kabwg emiong kat pia taon vPnAotepwv
anobO00EwWV O OXEON HE TLG UTIONOLTIEG UETAXELPIOELG. 2TV Bla petaxelplon epudaviotnke n LWOAVIKA TEPLEKTIKOTNTA
npwteivng otoug kokkoug 10,27% kat 10,46% ota Odpoala kat Tov AAHUPO, avtioTolya. MEVIKA MTPOUGCLACTNKE Uia TAon
au€énong twv arnodocewv and tnv eboapuoyr Tou BLoSLeyEPTn Kol oTIC U0 TIEPLOXEC, WOTACO CNUAVTIKO pOAO daivetal va
nailel o xpovog ebapuoyns tou, e WavIKO otadlo TNV Evapén Tou KOAQUWUATOG EwG TNV epdavion duo kKOpPwv oto
oTéAeX0G. Atilel va onuelwBel OTL n epappoyn Tou PLOSLEYEPTN €UVONCE TNV €ELCOPPOTINGN TNG TEPLEKTIKOTNTOG OF
npwteivn ota emBupnta yia t Buvomnoinon enineda.

Né€erg kAeldLa: Buvormolnoo kpBapt, Almavon, anodooeLs, MPWTEvn, KALLATIKEG CUVONKEG

Effect of fertilization and environmental conditions on yield and protein on malting barley grain

Loukakis 0.1, Kotoulas V.2, Papastylianou P.%, Economou G.!

1Agriculture Laboratory, Department of Plant Production Science - GPA - 75 lera Odos - Botanikos
2Athenian Brewery S.A., 102 Kifissou Avenue, Egaleo
*economou@aua.gr

Abstract: The selection of suitable barley varieties and fertilization are important factors for the final yields and quality
characteristics of malting barley. The aim of this study was to investigate the effects of a best crop nutrition plan in
combination with the evaluation of ‘new selected’ barley genotypes adapted to Greek conditions. The experiment was
carried out in two regions (Farsala and Almyros) characterized by different environmental conditions. Five genotypes and
five fertilization treatments were studied: urea (130 kg N/ha), urea + biostimulant (130 kg N/ha), urea with urease inhibitor
(115 kg N/ha), urea with urease inhibitor + biostimulant (115 kg N/ha) and basal fertilization (52,5 kg N/ha). Urea with
urease inhibitor + biostimulant showed higher yields averaging 32% in both areas compared to basal fertilizer as well as a
trend of higher yields compared to the other treatments. The same treatment showed the ideal malting grain protein
content (10,27% and 10,46%) in both areas, Farsala and Almyro respectively. In general, there was a tendency to increase
yields from the application of the biostimulant in both areas; however, the time of application seems to play an important
role, with the ideal application stage appearing at the beginning of culming up to the appearance of two nodes on the stem.
It is worth noting that the application of the biostimulant favoured the balancing of the protein content to the desired levels
for malting.

Key words: malting barley, fertilization, yields, grain protein content, climatic conditions
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Emiokomnon tng yovipotntag Twv edadwv KapudokaAAEpyeLag tTng epLoxn Bappakol g Aakwviog

MavBog I.}, Swtnpdmoudog 0.2, Xatlnotddng 0.3, MmouvtAa A.3, Nanaddkng I.4, MaloUna E.°

1EA.T.0. «AApntpa, lvotitouto Mevetikng BeAtiwong kot Qutoyevetikwy Mopwv - TuRpa Akpodpuwv, Néo KpikeAo, 35100, Bapddrteg
OOwwtdag,

2EA.T.0. «Afuntpa», lvotitouto Mevetikng BeAtiwong kat Qutoyevetikwy Mopwv - Tuiua GuAropoiwv Onwpodopwv Aévspwv Ndouoag,
3.2. Ndouoag 38, 59200, Naouoa,

3EA.T.0. «Anuntpay, lvotitouto Edadoidatikwy Mopwv Oecoarovikng, 57001, Oépun, Oecoalovikn,

Tewmovikd Mavemniotpio ABnvwy, Tunua Emotiung Outikig Napaywyng, Epyactriplo Asvdpokopiag, lepd 066¢ 75, 118 55 ABrva,
SEA.T.O. «Afuntpoay, Ivotitouto lMevetikng BeAtiwong kat Qutoyevetikwy Mopwv, 57001, O¢pun, Osooahovikn.

NepiAnyn: Zkomodg TNG Mapouoag epyaciog ATAV N EMLOKOTNGON TNG YOVLLOTNTOG TwV edadwv ot 29 edadkd Selypata, mou
TIPOYLOTOTIOLAONKE YLl TOV QyPOTLKO CUVETALPLOKMO ‘Tapvwv Poema’ kal KAAU e OpeVEG TTEPLOXEG KOAALEPYELAG KAPUSLAG
™¢ meploxng Bappakol¢ Aakwviog (BA tou dpoug Mapvwva), oto mAaiolo PeAETNG avadidpBpwaong tng KaAALEpyeLag
KapuSLAG OTN OUYKEKPLUEVN TteploXr. ATO ThV emefepyacia TwWV PETPAOEWV TIPpoékue OTL TO 6,89% Ttwv edadwv gixav
XOUNAA TIEPLEKTIKOTNTA OE opyavikr ouaia, to 31,03% péon, evw to 62,07% uvdhnif. Ocov adopd TNV KOKKOUETPLKN
clotoon, 6Aa ta eddadn NTav péong clotaonc, kat el8IKOTEPA o 75,86% autwv Ntav appornAwdn (SL) kat to 24,14% ftav
ninAwdn (L). H nAektpikn aywyluotnta oe oAa ta edadn nrav xaunAn. To 55,17% twv deypdtwy eiyav 6fwvo pH, evw to
44,83% kupavlnke amo 6,5 €wg 7,5. Ooov adopd TtV TEPLEKTIKOTNTA 0 OAKO avBpakikd acBéotio, oto 93,1% twv
SelypdTwy Atav XaunAn Kot oto 6,9% péon. XaunAd emnineda vitpikoUu alwtou Bpédnkav oto 68,97% Kol EMAPKELA OTO
31,03% twv Selypdtwy. Bpédnkav emiong xaunAd enineda pwoddpou oto 72,41% twv Selypudtwy, endpkela oto 17,24%
Kol uTtepemadpketa 0to 10,34%. XapnAa emnineda kaAiou Bpgdnkav oto 82,75%, emdpketa oto 10,35% Kal UTIEPETIAPKELA OTO
6,89% twv Selypdtwy. Emapkn enineda acfeotiou kal payvnoiou Bpédnkav oto 17,24% kal 34,48% Kal UTIEPEMAPKELX OTO
82,76% kal 65,52%, avtiotolxa. TEAog, yla Ta pikpootolxeia Bpébnkav xaunAd emineda Peudapyvpou oto 51,72%,
payyaviou oto 48,28%, xaAkou oto 17,24% kal Boplou oto 65,52%, emapkeig TIHEG PeuSapylupou oTo 48,28%, xaAkoU oTO
17,24%, odnpou oto 34,48%, payyoviou oto 48,28% kol Boplou oto 31,03% Kal UTEPEMAPKELX XAAKOU OTO 65,51%,
odnpou ato 65,52%, payyaviou oto 3,44% kal Boplou oto 3,44% Twv SelypudTwy

Né€eLg KAeWSLA: yovipotnta edddoug, edadoloyik avaAiuon, kapudld
A nutrient survey of soil fertility of walnut orchards at the area of Vamvakou

Manthos 1.}, Sotiropoulos T.2, Chatzistathis T.3, Bountla A.3, Papadakis 1.4, Maloupa E.°

IHellenic Agricultural Organization 'Demeter’, Institute of Plant Breeding and Genetic Resources, Department of Nut Trees, 35100 Neo
Krikello-Lamia, Greece,

2Hellenic Agricultural Organization ‘Demeter’, Institute of Plant Breeding and Genetic Resources, Department of Deciduous Fruit Trees,
59035 Naoussa, Greece,

3Hellenic Agricultural Organization ‘Demeter’, Institute of Soil and Water Resources, 57001 Thessaloniki (Thermi), Greece,

4Agricultural University of Athens, Laboratory of Pomology, lera Odos 75, 11855 Athens, Greece,

>Hellenic Agricultural Organization Demeter, Institute of Plant Breeding and Genetic Resources, Thessaloniki, 57001.

Abstract: The scope of this research was to survey the fertility of the soils in 29 soil samples, carried out on behalf of the
agricultural cooperative 'Parnon Poema'. The survey covered mountainous areas of walnut cultivation in the Vamvakou
region of Lakonia (NE of Mount Parnon). It was concluded that the 6.89% of the soils had low organic matter content,
31.03% medium, whereas 62.07% high. All soils were of medium composition, and in particular 75.86% of them were sandy
loam (SL) and 24.14% were loam (L). All soils had low electrical conductivity. 55.17% of the soils had acidic pH, whereas
44.83% at the range 6.5-7.5. With regard to calcium carbonate content, 93.1% of the soils had low, whereas 6.9% was in
the sufficient range. Low levels of nitrate nitrogen were found in 68.97% and sufficiency in 31.03% of the samples. Low
phosphorus levels were found in 72.41% of the samples, sufficiency in 17.24% and oversufficiency in 10.34%. Low potassium
levels were found in 82.75%, sufficiency in 10.35% and oversufficiency in 6.89% of the samples. Sufficient levels of calcium
and magnesium were found in 17.24% and 34.48% and oversufficiency in 82.76% and 65.52% of the samples, respectively.
Finally, for microelements, low levels of zinc were found at 51.72%, manganese at 48.28%, copper at 17.24%, boron at
65.52%, adequate levels of zinc at 48.28%, copper at 17.24%, iron at 34.48%, manganese at 48.28%, boron at 31.03% and
oversufficiency of copper at 65.51%, iron at 65.52%, manganese at 3.44% and boron at 3.44% of the samples.

Keywords: soil fertility, soil analysis, walnut tree
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A&lonoinon tTwv UNMoAeLppATWY KAAALEpYELAG pavitaplwy Pleurotus ko Lentinula ywa tnv evioyuong
™G MPOooTIOEevnG agiag compost MaPAyOLEVOU Ao YEWPYLIKA tapanpoiovia

Mrtekidpng I'.%, Kedbadoyidvvn H.L, Towkvid M.2, Toywvdkng AL, Todykou B.}, Zadeipiou 1.2, Oxahwwtng K.2, Xat{nmauvAidng
1.1

1Epyaotnplo Mevikng Kot Nrewpykng MikpoBloloyiag, Tunpa Emothung Outwy, Newmnovikd Mavemotiuto ABnvwv
2Epyaotnplo ESadoloyiag kal Mewpylkng Xnueiag, Tunpa Agomoinong Quokwv Mopwv kat Fewpylkng Mnxavikng, MEwmoviko
Mavemniotiuo ABnvwv

NepiAnyn: H koumootomnoinon amoteAel TNV agpofia Bepuodiln Bloamodounon TG opyavikng UANG mpog eva otabepd
OPYQVOXOULLOTIOLNUEVO TIPOLOV. XpnolUoToleital sUpéwG yla TNV SlaXelplon Kol METATPOTH OYPOBLOUNXAVIKWV
UTIOTIPOLOVTWY KOl GUTLKWY UTIOAELUUATWY O€ TEPIPAANOVTIKA ammOSeKTA Kol XprioLla mpoiovia (.. edadoBeAtiwTtikd
UALKG). 2Tnv mapoloa epyacia £ywve mpoomndBeta BeAtiwong Tng moldtntag compost amd aypofLlopnyavikd mapanpoiovra
Kot GUTIKA UTIOAElppaTa HECW TNG TPOoaOnkng e€aVIANUEVOU UTIOOTPWHATOG KOAALEPYELOG pavitaplwy Pleurotus kal
Lentinula (SMS), kotd to pECO TG SelTeEpnG MECOPIANG HAONG TNG KOUMOOTOMOLNONG. APXIKA T aypOoRLONXAVLKA
ropanpoiovta avauixdnkav os tétoleg avaloyieg wote va emteuxBel Adyog C/N = 30:1. TP MAVOUOLOTUTIOL CWwPOL
KOUTIOOTOMOINONG LE OPXLIKA TEPLEKTIKOTNTA Ot uypacia 52% w/dw, tornoBet)Bnkav o€ KOUTIA KOUTtootonoinong, Kal
avadeltnkav 6U0 GopEC KATA TN SLAPKELD TNG KOUTOOTOMOIiNaNG mpLv thv poaBrkn tou SMS. 3tn péon tng deltepng
puecdPIAng ddonc, ol cwpol kopmootonoinong avadsltnkay ava kat €ywve mpoaBrikn tou SMS (10% w/w) og vo amo ta
KouTld (éva yla kaBe otéleyog puknta), UE TO Tpito va xpnolpomoleital w¢ paptupag (xwpig mpooBnkn SMS).
AstypatoAnyia mpaypotonotibnke og kAOs dpAcn TG KOUTOOTOMOINONG, EVW yLO TNV TtapakoAolBnon epapuooTnke Kot
daopatookomnio UTEPUOPOU PETOCKNMATIOMOU KaTA Fourier. Taw AlyVIVOAUTIKA £VIUA TTOU TIEPLEXOVTAV 0TO SMS gixav wg
QTOTEAECHA TNV TAPAywyn €vOg MAOUCLOU OE XOUMIKO o€ compost, BEATLWHEVNG WPELUOTNTAG KOl GUGLKOXN LKWV
wlotnTwv.

NE€eLg KAELSLA: KopTtooTOTolNON, EEAVTANUEVO UTTOCTPWHA KAANLEPYELOC LAVLITOPLWY, XOUMLKA O£, wpLlpoTnTa

Utilization of Pleurotus and Lentinula mushroom cultivation residues to enhance the added value of
compost produced from agricultural by-products

Bekiaris G.%, Kefalogianni I.%, Tsiknia M.2, Tsigonakis D.}, Tsagou V.1, Zafiriou |.2, Ehaliotis C.2, Chatzipavlidis I.*
1Laboratory of General and Agricultural Microbiology, Department of Crop Science, Agricultural University of Athens

2Laboratory of Soil Science and Agricultural Chemistry, Department of Natural Resources Management and Agricultural Engineering,
Agricultural University of Athens

Abstract: Composting is the aerobic biodegradation of organic matter of various agro-industrial by-products into humus-like
material and it can be beneficial for both the environment and the society (e.g., end products useful as soil amendments).
In the present study there was an attempt to further improve the quality of the produced compost through the addition of
spent mushroom substrate (SMS) from the cultivation of Pleurotus and Lentinula mushrooms, during the mid-mesophilic
phase of composting. Agroindustrial by-products were mixed to achieve a C/N ratio of 30:1. Three identical compost piles
were set-up in composting boxes, an initial moisture content of 52% w/dw, and agitated twice prior the addition of SMS. In
the middle of the second mesophilic phase, compost piles were agitated again and the addition of SMS (10% w/w) was
performed in two of the boxes with the third to be used as control (no SMS addition). Sampling took place at every
composting phase, while Fourier transform infrared spectroscopy was also applied for the monitoring. The ligninolytic
enzymes that was contained in the SMS resulted in the production of a rich in humic acids end product of better maturity
and physicochemical properties.

Keywords: compost, humic acids, SMS, maturity
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H evowpdtwon otoelakol Oiou oTo AUMACHATIKO KOKKO KoL N EMiSpacn auTr¢ TG TEXVOAoyiag
ot AELTOUPYLKOTNTA TNG KAAALEPYELOG

Mroupdvng A.*3, Beviepdkn A.%, Xwplavomovlou 3. N.13

1Epyaotnplo Quotohoyiag kat Mopdoloyiag Qutwy,
2Epyaotnplo Qutonaboloyiag,
3lvotitoUto OpéPng Qutwv kat Mototntag Edadoug, Mewmoviko Maveniotio ABnvwy, lepd 0606 75, 11855, ABriva

MepiAnyn: Ztoxelako Oeio (ES) 2% w/w mpookoAAROnke otnV eMLPAVELO KOKKWY EUTIOPLKWY AUTACUATWY HUE CUVEETIKO
UALKO, KaL TO eVIOXUMEVO Almaoua (FBES) SOKLUACTNKE O€ TOLKIALO EUTOPLKWV QYPWV KAAALEPYNUEVWY PE OKANPO ottapt. Ta
Sedopéva ou cUANEXBNKav Seixvouv Tov €€ G Unxoviopuo: H kaAALEpyeLla tpoocAapBavel to Stab£oiuo Beko, pall pe auto
ard TNV petatpornr] tou ES, evw mapdAAnAa to ES evepyormolei tn §pdon whEAUwY PikpoPLakwy TANBUGUWY TTOU TTOpAYoUuV
apulcouldatacn, odnpoddpa, Kat Kwvntomololv ¢wodopo, HETatl GAAWV XapaKkTnpLOTIKWV. Evw to ES e€avtheital, to
£vlupo anodeopeVel BeLko amod TNV opyavikr UAN Tou pl{loxwuatog, Ue anotédeopa n Bpédn tng kaAAépyelag os S, P, Fe
Kot N vo eVIoXUETAL ONUOVTIKA KoL oL aTtodO0ELG va au§dvovTadl.

Né€erg kKAeWdLA: oidnpog, dwaodopog, Belkod, apuhoouldatdacn, PGPR

The incorporation of elemental sulfur in fertilizer beads and the impact of this technology on crop
function

Bouranis D.3, Venieraki A.%, Chorianopoulou S. N.%3

1Plant Physiology and Morphology Laboratory,
2Phytopathology Laboratory,
3PlanTerra Institute for Plant Nutrition and Soil Quality, Agricultural University of Athens, lera Odos 75, 11855, Athens

Abstract: Elemental sulfur (ES) 2% w/w was attached onto the surface of commercial fertilizer granules with a binder, and
the product (FBES) was tested in a variety of commercial fields cultivated with durum wheat. The collected data suggest the
following mechanism: The crop takes up the available sulfate, as well as that produced by the ES conversion, while ES
enhances microbial populations that produce arylsulfatase, siderophores, and they mobilize phosphorus, too, among other
beneficial traits. Following the progressive ES depletion, the enzyme releases sulfate from the organic matter of the
rhizosphere, and the whole significantly enhances the crop nutrition in S, P, Fe and N, along with increased yields.

Keywords: iron, phosphorus, sulfate, arylsulfatase, PGPR
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Enidpaon edadofeAtiwtikwv-Brodieyeptwv otn Ppuciloloyia Kat OpeMTIKA KATAoTOON TOLKIALOG
podakiviag epBoAlacpévng o U0 UTIOKELLEVA

Nanadnuag 0.1, Povooog M., FTaonapdtog A2

Mrewmnoviko Navemnotiuio ABnvwy, Epyactriplo Asvdpokopiag, lepd 086¢ 75, ABriva, 11855, EAAGSa,
2ewmnoviko Mavemiotiuio ABnvwy, Epyaotriplo ESadoroyiag & Mewpytkng Xnueiag, lepd 086¢ 75, ABrjva 11855, EAAGSa

NepiAnyn: H cuppetoxn twv Blodleyeptwyv oe mpoypappata Aimavong anookonel otn PeAtiwon Tng amodoTkOTNTAG TG
BpePnc, cuvelodEpeL oTNV aUENON KAl AVATITUEN, EVW TOUTOXPOVA EVIOXUEL TNV KOAUTEPN OVTATIOKPLON TWV KOAALEPYELWV
OTLG OBLOTIKEG KATAMOVAOELG. ZKOTIOG TNG Tapoloag £pyaciag NTav o mPoadloplopds Twv embpAcewV SU0 EUMOPLKWV
okevaouatwy Blodleyeptwv (CP1 & CP2) otn Bpedn kat otn ductohoyia Sévopwy podakwidg (Prunus persica L. Batsch)
notkihiag “Mercil” epBollacuévng ota umokeipeva GF - 677 kot Garnem. OL 800 BLoSLeyEpPTEG IOV TepLeiyav otn ouvBeon
TOUG eKYUALopaTa GUKLWV Kal opyavikd dvBpaka, ebapuootnkav e udpoAinavon ota 6€évépa o€ UVOUAOUO LE XNILKA
Amdopata twv onolwv N amokAELOTIK bopUoyr OTOTEAECE TO HAPTUPA TNG TMELPAUATIKAC UEAETNG. OL BLodleyépTeg
cuvéBalav otnv avénon tou Slabéatpou odrpou (Fe) oto £6adog, kabwe Kal TG CUYKEVTPWONG Tou ot GpUAAA Kol oTnV
avgnon tou appwviakol alwtou (NHa-N) oto €8adog. Mapatnpndnke eniong avgnon TG CUYKEVTPWONG TNG COKXAPOTNG
ota GUANA KaTtd To prva ZemtéupBplo. EmmAéov, o€ OpLOUEVEC TIEPUTTWOELG ATav pavepn N enibpacn Twv SU0 UTTOKELUEVWV
otnv anoppodnon tou kaAiou (K) kol HEPIKWV LYVOOTOLXELWV, OTN PWTOCUVOETIKY LKOVOTNTA KAl OTN OUYKEVIPWON
cakydpwv ota ¢pUAAQ.

Né€erg KAebLa: Blodieyépteg, edadoPfeAtiwtikd, OpéPn, podakwid, dpuctoloyia

Effects of biostimulants — soil amendments on physiology and nutrition of peach cultivar grafted on
two rootstocks

Papadimas T.}, Roussos P. A.!, Gasparatos D.2

1Agricultural University of Athens, Laboratory of Pomology, lera Odos 75, Athens 118 55, Greece
2Agricultural University of Athens, Laboratory of Soil Science &amp; Agricultural Chemistry, lera Odos 75, Athens 118 55, Greece

Abstract: Over the course of the last decades, the participation of biostimulants in the fertilization programs has immensely
increased, as they improve the efficiency of plant nutrition, plant growth and development, whereas enhance the response
of plants to abiotic stress through the activation of certain metabolic and physiological processes. The aim of the present
study was to assess the effects of two commercial products (CP1 & CP2) with biostimulant action, on the nutrition and the
physiology of peach (Prunus persica L. Batsch) (cv.Mercil), grafted on two different rootstocks (GF — 677 & Garnem). The
results indicated that biostimulants contributed to the increase of available iron (Fe) concentration in soil as well as in peach
leaves. This finding is quite important, taking into account the susceptibility of peach trees to Fe deficiency. Apart from Fe,
the application of the two products led to the increase of ammonium nitrogen (NHs-N) in soil. In terms of plant physiology,
seaweed extracts increased the concentration of sucrose in peach leaves in September. Furthermore, the two different
rootstocks clearly affected the absorption of potassium (K) and of certain trace elements, the photosynthetic capacity and
the sugar content in leaves.

Keywords: biostimulants, soil amendments, nutrition, peach, physiology
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Enidpaon opyavikng Kot avopyavng Aimavong otnv mopaywyltkotnto KoL TNV OIMOTEAECUATIKOTNTA
xpnong alwtou oto peAavOwo (Nigella sativa L.)

I. Pouoong, M. Ztavupdnoulog, |. Kakapmoukn, A. Maupoeldng, A. MruAGAng*

Fewmovikd Mavemotriuo ABnvwy, Tunua Emothung Qutikig Napaywync, Epyaotrplo MNewpyiag, lepd 0666 75, 11855, ABrva
*(emkowvwvia): bilalis@aua.gr

NepiAnyn: To pehavbio (Nigella sativa L.) xpnowlonoleital mapadoolokd wg GopUAKEUTIKO PUTO, KUpLwG Adyw TNG
BupoKLYOVNG, EVOG ATTO TA TILO ONUOVTLKA PaPAKOAOYLKA EVEPYA CUCTOTIKA TOU OTIOPOU TOU, TToU Unopel va BonBnoet otn
BeAtiwon kat T Statpnon tg avBpwrivng uyeiag. ZKomog tng napoloag LEAETNG ATav va aflohoynoel TIg emOPACELG
Sltadopetikwy eldwv Almavong otnv nmpocAnyn alwtou, TNV armoSoTIKOTNTA XProNG TOU KOL TNV TMAPAYWYLKOTNTO TOU
pelavOlou o Meooyelakég ouVONKeG. To MELPAUATIKO OXESLO TTOU EMAEXONKE ATAV TWV TUXOLOTIOLNUEVWY TIARP WV OUASWV
ue tpeic emavaliPelg. OLtéooepelg Xelplopol Aimavong Atav ot akdhouBot: a) paptupag, B) kopmdot and ¢pukla Balacaoag,
Y) KoTtpLd aypokTrpatog Kot 8) avopyavo Alraoua. H udnAdtepn anmddoon the kaAAiépyetog o ontdpo (74,93 kg otp)
Bpébnke oe dutd mou edpapuootnke avopyavn Altmaven. H mpdoAndn alwtou (N) twv omdpwy, kabwe Kot o Seiktng
ocuykodng alwtou (NHI) emnpeactnkav BeTikd and tnv avénon tou Stabéotpou alwtou, Pe TRV uPnAotepn T va
KataypadeTal otnv avopyoavn Almavon. ZUMMEPACHUATLKA, N epappoyn avopyavwy AUTACUATWY AUEAVEL TNV anddoaon TG
KaAALEpyeLlag, TNV mpoocAnydn awTtou Kol TNV amoSoTIKOTNTA XPNoNnG Tou oTto PeEAAvOLo, emeldn Ta AUTdopata ouTtd
napouvotalovv uPnAodtepa enineda alwtou pe uPnAdtepn StalutdTnTa Kol EMOMEVWE TaxUTepn SlaBeoLpotnTa yla tThv
KaAALEPYELQ OE OUYKPLON LE TAL OPYOVIKA ALTIACHOTAL.

Né€erg KAeWLA: Avopyavo Almaopa, amddoon KaAAEPYELOG O OMOPO, SEIKTNG AMOTEAECUATIKOTNTOC XProng alwtou
(NUtE), 6eiktng ouykouidng alwtou (NHI), kopmodot, kompld

Effect of organic and inorganic fertilization on the productivity and nitrogen use efficiency of Nigella
sativa L.

I. Roussis, P. Stavropoulos, I. Kakabouki, A. Mavroeidis, D. Bilalis*

Agricultural University of Athens, Department of Crop Science, Laboratory of Agronomy, 75 lera Odos str., 11855 Athens, Greece
*(correspondence): bilalis@aua.gr

Abstract: Nigella sativa L. is traditionally used as a medicinal plant, mainly due to thymoquinone, one of the most important
pharmacologically active components found in the seed, known for its potential to improve and maintain human health.
The present study investigates the effects of different types of fertilization on the productivity, nitrogen uptake and
utilization of N. sativa crop grown in Mediterranean climate conditions. The experiment was conducted using a randomized
complete block design with three replications and four fertilization treatments (control, seaweed compost, farmyard
manure, and inorganic fertilizer). The highest seed yield (749.3 kg ha) was observed in plants treated with inorganic
fertilizer. A higher nitrogen (N) availability positively influenced seed N uptake and nitrogen harvest index (NHI), with the
highest values recorded in plots that received inorganic fertilization. Consequently, inorganic fertilizers enhance productivity,
as well as N uptake and utilization efficiency in N. sativa, due to their higher N levels and increased solubility, making them
more readily available to the crop compared to organic fertilizers.

Keywords: Inorganic fertilizer; seed yield; nitrogen utilization efficiency (NUtE); nitrogen harvest index (NHI); compost;
manure
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Mia mpwtn afloAoynon evepyomointr) MikpoPLlakng 6pdaong eddadoug otnv amodouncn
duTtikwv UTtoALppATWY o€ 0pUlWVEG TNG MESLASAG OecoaAoVikng

Jtedpdvou 3.1, Opdavouddkng M.2, Koukidng X.3

ITuAua rewmoviag ALLMA.E., 574 00 Zivéog — Osacalovikn, e-mail: stefst2@ihu.gr

2Tunua Aacohoyiag kot Awaxeiptong MeptBdAiovtog & Quaokwy Nopwy, A.MN.0, 682 00 Opeotidda,
e-mail: morfan@fmenr.duth.gr

3BASF A.E., BL.ME.O., 570 22 Ziv6og — Oeooalovikn, e-mail: babis.koukidis@basf.com

NepiAnyn: Ztnv EANGSQ, To pUTL (Oryza sativa) kaAAlepyeital o€ pia éktaon nepimouv 250.000 oTpeUUATWY Kal KUplwg oTnV
nedlada Oscoalovikng, oto AéAta Twv motapwv Aflou, Aoudia kat AAldkpova (repimou 170.000 otpéupata). To ayupo
TIOU TtaPOEVEL 0TO £8ad0G HETA TN CUYKOULSH TG KaAALEpyeLag, xapaktnpiletal and xaunAd Babud Bloamolkodounong
g€altiag TS XNULKAG Tou oUvBeonc. 2to mAaiolo g mapoloag epyaciag, TNG omoiag Ta AMOTEAECATA TOU TTPWTOU £TOUG
POV GLALOVTAL CUVOTITIKA, EGOAPUOCTNKE SLAAUMA TTOU TIEPLEXEL EVEPYOTIOLNTH KpoBLakng 6paong eddadoug (EMAE) ota
umoAeippata KaAALEPYELaG pullou o SU0 emAeYIEVOUG aypoug TnG medladag Oeooalovikng, wote va SlamotwOel n
OTTOTEAECUATIKOTNTA TOU OTNV amooUvBeon autwv Twv SUoKOAA BLOATIOLKOSOUNCLUWY UTIOAELUUATWY HECW TWV
MLKpoBLlakwy SlepyacLwy ou Tipaypatonolouvtal oto £€6adog. H ebappoyr tou EMAE cuvSudotnKe e Tt ouvion Kal pe
UELWWEVN TIPoaBnkn Baotkwv Autacpdtwy. Ita deiypata e6ddoug mou eAjdOnoav LeTA amod tnv ebapuoyr TO0O Tou
EMAE, 660 Kol TwV AUTACUATWY, TIPAYHATOTOLONKAY LETPHOELS TWV BACLKWV LELOTHTWY TOU E6APOUG, TWV CUYKEVIPWOEWV
Twv BpemTikwy otolyeiwv kat tng Blohoyikig Spactnplotntag. Ta anoteAéopata deixvouy Betikn enibpacn tou EMAE otnv
arobounon twv SUCKOAA OMOCUVTIOEUEVWY UTIOAELUUATWY NG KaAALEpyeLag Tou pullol. 3& GUVOUAOUO KAl HE TIC
enepupaoelc Atmavong Ba peletnBel n cuvoAikn enidpaon ota e5ddn Kot TIG amodOeLg TwV KAANLEPYELWV.

Né€erg KAEWOLA: uToAsippata KaAALEPYELOG pulloy, Bloamolkodounon, evepyomolntrg UikpoPlakng dpacng edadoug,
dwodatdoeg

A first evaluation of an activator of soil microbial action on the degradation of plant residues in rice
fields of Thessaloniki plain

Stefanou S.%, Orfanoudakis M.?, Koukidis C.3

1Department of Agriculture, International Hellenic University, 574 00 Sindos - Thessaloniki, e-mail: stefst2@ihu.gr, 2Department of
Forestry and Management of Environment and Natural Resources, Democritus University of Thrace, 682 00 Orestiada, e-mail:
morfan@fmenr.duth.gr,

3BASF A.E., Industrial Area of Thessaloniki, 570 22 Sindos - Thessaloniki, e-mail: babis.koukidis@basf.com

Abstract: In Greece, rice (Oryza sativa) is cultivated on an area of 60,000-65,000 acres mainly in the plain of Thessaloniki, in
the Delta of the Axios, Loudias and Aliakmonas rivers (about 42,500 acres). The rice straw that remains on the soil surface
after the harvest of the crop is characterized by a low degree of biodegradation due to its chemical composition. In the
context of the present work, the results of the first year of which are briefly presented, a solution containing an activator of
soil microbial action was applied to the rice crop residues in two selected fields of the Thessaloniki plain, in order to study
its effectiveness in the decomposition of these difficulty biodegraded residues through the microbial processes carried out
in the soil. The application of the activator was combined with the usual and the reduced application of basic fertilizers. In
the soil samples taken both after the application of the activator and the fertilizers, measurements of the basic soil
properties, nutrients concentrations and biological activity were performed. The results show a positive effect of the
activator on the degradation of the rice crop residues. In conjunction with the fertilization treatments, the overall effect on
the soils and crop yields will be studied.

Keywords: rice crop residues, biodegradation, activator of soil microbial activity, phosphatases
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MNPOKATAPKTIKA TIELPAATA VLA TNV AVATTTUEN 08nyLwV Allmavong Tou apouAilou

Tpwytdvog I'.E.%, Aonuakomotlou A.2, Poukouvadkn E.?

IMnievakelo, QutonaboloyLko Ivotitouto, Epyaotriiplo Mn Napaottikwy AcBevelwy, ESadikwv Mopwv kat FewmAnpodoptkig, Ztedavou
Aéhta 8, Knoiowd, T.K. 14561, EAAGSa
2[ewMoVLKO Mavemotipto MNehomnovvrcou

MNepiAnyn: Zta mhaiola 5 melpapdtwy (aypou — Beppoknmiou) Almavong Tou LAPOUALOU TIPAYUOTOTOW|ONKAY LETPHOELG
TNG OUYKEVTPWONG TOU OAKOU Kal vitplkoU alwtou, NOs~™N, oe PpUAAa kol £€8adog e otoxo tnv BeAtiotonoinon tng
alwtouyou Aimavong. H BéAtiotn ouykevipwon tou [NOs™ N]opt 0€ XUUO O HioXoug oTov aypd BPEBnKeE va PLeLWVETAL LE
™Tv avénon tou vwrou BApoug Tou papouAol. H cuykévipwon tou [NOs3], oto xupd Sev elval alomotog Seiktng
npoodloplopol TN¢ moadTnTa Alaveng evw eival XprioLoG 6To EAEYX0 TNG EMAPKELAG TOU alWwTtou. MapoAa autd oTa apyLKA
oTtadla avantuéng tou papouilol n BEATLOTN cuykEVTpWaon vitpkol alwtou [NOs™-N]op: 25 ppm oto £6adog eival xprotun
OTLG Mo ACEL CUMMANPWHATLKAG Altavong pe alwto. H cuoxétion petafl tou [NOs-N] oto xuuo kat tou [NOs-N] oto
€dadog nrav kat n cuykeévipwaon tou [NO3~N] oto xupd dev pnopet va xpnotpomnotnOel yLa vo EKTLUNCOUE TNV TPEXOUTA
ouykévipwon [NOs-N] oto €dadoc.

NE€eLg KAeWSLA: Nitpikd, £6adog, duTo, Kploun cuyKEVTpwon, Stayvwon, XUPOG pioxou

Preliminary experiments to develop n fertilization guidelines for lettuce in Greece

Troyanos Y.E.}, Asimakopoulou A.%, Roukounaki E.!

1Laboratory of Non Parasitic Diseases, Benaki Phytopathological Institute, 8 St. Delta str, 14561, Kifissia, Athens, Greece
2Agricultural University of Peloponnese

Abstract: Plant and soil measurements of N and nitrate, NO3’, were evaluated to optimize N fertilization of lettuce in Greece.
The optimum sap NOs™ concentration, [NO3]opt, was estimated in a field experiment and was found to decline with increasing
lettuce fresh weight, Fwt. Similarly, the optimum concentration of N, [N]opt, as estimated in the field declined with increasing
above ground dry mass. The sap NO3™ concentration, [NOs’], had little use in assessing lettuce N nutrition in field and could
not be used to determine the quantity of N side dressing. A mean optimum concentration of soil nitrate-N, [NO3-N]opt, of
25 ppm was estimated in the initial stages of lettuce growth. This concentration was useful in deciding if supplementary N
was needed but could not be used to estimate the amount of supplementary fertilizer needed. Further experiments are
required to predict with accuracy the quantity of N side dressing in lettuce.

Keywords: soil nitrate, plant nitrate, critical concentration, diagnosis, petiole sap
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«Kpudég» TPOPOMEVIEG MTOU MELWVOUV TI( TIOLOTLKEG OIMOSOCELS TNG OKTWISLAG OTNV TEPLOXN
Neoxwpiou Aptag

Tpwytdvog T.E.%, Tpwytdvou Atk.2

IMnievakelo, Qutonaboloyiko Ilvetitouto, Epyactriplo Mn Napaottikwy AcBevelwv, ESadikwv Nopwv kat FewmAnpodpopkic, Itedpdvou
Aéhta 8, Knduowd, T.K. 14561, EANGSQ.
2Tewroviko Navemiotiuto Mehomovvroou

NepiAnyn: 2to mAaioo eléyyou NG Opemtkig Katdotaong Tng okTwidldg otn meplox] Neoxwpiou Aptag
T(PAYLOTOTIOLHBNKOV Ao TOUG Ttapaywyou s avaAuoelg pUAAwWY kat eSadwv. OL amodAOoELG, N TTOLOTNTA TWV KAPTIWV KOBWG
Kol eKTipnon mpooPBolwv amod Siddopeg acbéveleg ANdOnkav untdPn otnv epunveia twv anoteAeocpdtwy. Ot avalloEeLg
dUAwv £det€av yapnAn meplektikdtnTa o€ KAAL (K) kat payyavio (Mn). Ta putd dpwe Sev epdavilav opatd LaKPOOKOTILKA
ovprttwpota EAMewbng K dnhadn n tpodormevia Atav «kpudr» evw avtBstwg n eAewbn Mn ekdflwve opatd
MOKPOOKOTILKA cupmtwuota. Ol avaluoslg twy edadwv £det€av emdpkela oe K cOpdwva PE Ta TPOTUTIA EPUNVELAC
amnoteAeopdtwy avaiuong ebadoug .. >150 ppm kot eAadpLd aAkoAkn aviibpaon n onola oxetileTal pe tnv TIpodomnevia
Mn. H nipoaBrkn K oto €8adog oe oxetikd LPNAEG SO0ELS TL.X. ard 250-500 g avad mpéuvo kat Mn pe Aimavon ota ¢UuAAa
oe 60on 0,25% &10pBwoe TIg Tpodomevied.

Hidden deficiencies reduce the yield and quality of kiwifruit cultivated in Neohori area (Arta) in
Greece.

Troyanos Y.E.}, Troyanou K.2

1Laboratory of Non Parasitic Diseases, Benaki Phytopathological Institute, 8 St. Delta str, 14561, Kifissia, Athens, Greece.
2Agricultural University of Peloponnese

Abstract: Leaf and soil analyses were carried out during a survey of the nutrition of Kiwifruit in Neohori area (Arta). Ta
results showed potassium and manganese deficiencies. Typical symptoms of potassium deficiency were not observed
(hidden hunger) whereas typical symptoms of manganese deficiency were apparent. Furthermore, the concentration of
potassium was in 50% of the fields less than the recommended ranges in soil analyses e.g., 150 ppm. Furthermore, the
concentration of K in leaves was less than 1,8% that recommended in June and July. Fertilization of vines with potassium
e.g., 250 — 500 g per vine was corrected the deficiencies. In this area sufficient concentrations of K in leaves were observed
when the soil concentration of potassium was >250 ppm.

Keywords: Kiwifruit, potassium deficiency, hidden hunger

73



Ano tov aumeAwva oto TothpL: enidpaocn ¢ alwtouxou Ailmavong Kol Tou TAPEUNOSLOTA
vitpomnoinong DMPP otov kKUKAO tou alwtou oto £5adog, otnv 0péYPn tou GuToU, KAl OTNV XNKULKNA
ouotaon YAeUkoug & oivou yia tnv noikihia Zappfatiavo.

Towvid M.%, AeBéving I}, amhaovpa M.}, MnAwbpSog A.E.2, Zadeipiou 1.1, Kovtouddkng N.>3, Kotoepidng .2, Oyahiwtng
K.l, Mdooag I}

Mewmnovikd Mavermotiuo ABnvwv, Tunua Afonoinong @uo. Mopwv & Tewpy. Mnxavikng, Epyaoctriplo ESadoloyiag & Mewpykng
Xnueiog

2[ewmnoviko Mavemotpo ABnvwy, Tunua Emotiung Tpodipwy & Atatpoodng tou AvBpwrou, Epyactrplo Epyaotriplo Owoloyiog Kat
AAkooAoUxwv Notwv

3ALeBvég Navemothpio tng EANGdoc, Ixohn MNewtexvikwy Emotnuwy, Tuipa Aypotiknc Blotexvoloyiag kat Owoloyiag

NepiAnyn: Ita yewpylkd olKoouoTAATo oL auEnuéves elopoég alwtou (N) dsopesvovtal amd tnv dutikr Blopala os
TIOOOOTA OV OTAVLA EEMEPVOUV TOU 60-70%, EVW TO UTIOAOLTTO UTTOPEL va. amoplakpuvOel amo to €6adoc, Kuplwg wg VITpLKA
Lovta, npokaAwvtag anwAeleg N kat punavon. OL MopeUNoSLoTEG vitponoinong, onwg to DMPP, unopouv va BonOrnoouv
OTOV EAEYXO QUTWV TWV AMWAELWY KAl 0TV auvénon g dtabeoipotntag tou N mpog To ¢utd. H dumelog amotelel éva
ONMAVTIKO GUTO O€ TTOYKOOULO KALPAKA, Kol WELalTEPA OTNV XWPA HUAG, KAl N KAAAEPYELA TNG EXEL UEYAAEG QVAYKEG OF
Opemntikad, 16lwe alwto. Ie melpapa mou Sie€nxdn oe apmAeAwva, epapuocTnKay TEGoEPLS SLadOPETIKES ETOXELPLOELS, Suo
(NH4)2S04-N (pe i xwpig DMPP) kat §uo paptupeg (kaBolou Atmavon kat pdévo DMPP). Ta amoteAéopata £€5el§av oxupn
Kal pe Slapkela mapepmnodlotik Spdcn tou DMPP atnv vitporowjon oAAd kot av€énon tou Slabéoipov dwaodopou oto
£6adog. H ebappoyr N+DMPP Behtiwoe tnv Bpgdn, mapaywyLlkoTnTa Kal ThV anodoon Tou aumeAlol, eV n moLdtnta Twy
TIPAYOEVWV Olvwv Kpivetal eAadpws BEATIWUEVN.

NE€erg-KAebLd: kKUKAOG alwTou; MapeUModLoTn ¢ viporoinang DMPP; Bpéin dutou; yAeuko-owo-ypadikeg SLOTNTES; Vitis
vinifera L. Zoppatiavo

From vineyard to the glass: the impact of nitrogen fertilization and the nitrification inhibitor DMPP
on the nitrogen cycle in the soil, plant nutrition, and the chemical composition of grape and wine of
the Savvatiano variety.

Tsiknia M.}, Leventis G.1, Saplaoura P.2, Miliordos D.E.2, Zafeiriou 1.}, Kontoudakis N.%3, Kotseridis Y.2, Ehaliotis C.
! Massas It

1 Agricultural University of Athens, Department of Natural Resources and Agricultural Engineering, Soil Science and Agricultural Chemistry
Lab

2 Agricultural University of Athens. Department of Food Science and Human Nutrition, Laboratory of Enology and Alcoholic Drinks

3 International Hellenic University, Department of Agricultural Biotechnology and Oenology

Abstract: In agricultural ecosystems, increased nitrogen (N) inputs are sequestered by plant biomass to an extent that rarely
exceeds 60-70%, while the rest can be lost from the soil, primarily as nitrate ions, causing N losses and pollution. Nitrification
inhibitors, such as DMPP, can help control these losses and increase the availability of N to the plant. Grapevine is an
important plant on a global scale, particularly in our country, and its cultivation has significant nutritional needs, especially
for nitrogen. In an experiment conducted in a vineyard, four different treatments were applied, two (NH4)2S0s-N (with or
without DMPP) and two controls (no fertilization and DMPP only). The results showed a strong and long-lasting inhibitory
effect of DMPP on nitrification, as well as an increase in available phosphorus in the soil. The application of N+DMPP
improved plant nutrition, productivity, and vineyard performance, while the quality of the resulting wines was slightly
improved.

Keywords: nitrogen cycle; nitrification inhibitor DMPP; plant nutrition; grape and wine chemical properties;
Vitis vinifera L. Savvatiano.
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Avtidpaon gvvéa uBpLSiwv KaAapumnokiov otn dwodopikn Ainavon o 6adn 6§vng Kot AAKAALKNG
avtidpaong Kot n LUKoppL{tki Toug cupBiwon

YynAdving 1.1, Mridag .2, Kapdg N.2, Kapunidou A.L, Mrtakwong I'., MuAwvdg 1.3, TodAtag 1.0.1

1AplototéAelo Navemotiulo Osooalovikng, Tuiua Fewmnoviog, 54124 Oecoalovikn,
Navemnotiuto Oeooaliag, Tunua Bioxnuelag kot Blotexvoloyiag, 41500 Adploa,
3EATO-«ARuntpay, lvotitouTo Mevetikig BeAtiwong kot Putoyevetikwy Mopwv, 57001 Oépun

NepiAnyn: H StaBeopdtnta tou P oe £6adn 6§vng kal aAkaAkng avtidpaong Hnopel va eivat meploplopévn, evw d0o
TPOTIOL AVTLLETWITLONG, O CXNHATIOUOG LUKOopPL{wV Kat n Alrmavon, cuoxetilovtot apvnTika PETaEU TOUG. 2€ €6ddn XOUNANG
StaBeopotntag P, 6€vng f aAkaALkng avtidpaong Kat ylo Suo XpoVviEg, Ste€nxbnoav melpdpata aypou kat afloloyrBnkav
gvvéa UBpPiSLa kahapmoklol wg Pog TNV amokplon otn P-Almaveon kat otn pukdpptla. Metpribnkav os Vo otadia (mévte-
£€L dUNWV - V5-6 Kal ékmtuéng tng BnAukng taglavoiag - R1) Ta mooooTtd amokiopol Kat o aptBudc onopiwv oto £édadog,
To SPAD, ol GUYKeVTpWOELS Bpentikwy ota dUANa, n armddoon o ondpo avd ¢utd, To BApog xAiwv KOKKwyY (BXK) kal o
Selktng ouykoudng (A.2). Eywve eniong e€aywyn DNA Bucavwdwy LUKoppL{IKwV LUKATWY (BMM) kat aAAnAouxnOnke éva
oULvBeto Selypa yla kaBe uBpidlo. O amoLKLoUOG Kal 0 aplOUdg Twy omopiwv dev EMNpedcTnKav anod tnv P-Almavaon kat ta
uBpidLa. Kamowa uPpidia eixav 1-2 kuplapyxoug LUKNTEG, evw AN elyav peyalutepn molkilotnta. H P-Almaveon abénoe t
duTikn Bropala oto otadlo V5-6, ald dev unrjpxav dtadopég atnv anodoon, BXK, AZ. Ta uBpidla Stépepav onuavtikd
METaED TOUC WG TtPog To SPAD Kal TIG GUYKEVTPWOELG TwV piKpoBpemtikwy (Fe, Mn, Cu, Zn), aA\& oto V5-6 XL WG Ttpog Tov
P. H an6édoan ondpou avd ¢uto, o A.Z. Kat to BXK dev emnpedotnkav amnd tov P aAAd povo amnd ta uBpidia.

NE€eLg KAEWSLA: LUKOPPLLEG, KaAaTOKL, dwaodopikr) Almaven, 6&wvo €dadog, alkaiikd Edadog, edadikd pH

Response of nine corn hybrids to phosphate fertilization in an acid and an alkaline soil and their
mycorrhizal symbiosis

Ipsilantis I.%, Bilias F.%, Karas P.2, Karypidou A.}, Bakosis G., Mylonas 1.3, Tsialtas I.T.1

1Aristotle University of Thessaloniki, Faculty of Agriculture, 54124 Thessaloniki,
2University of Thessaly, Department of Biochemistry and Biotechnology, 41500 Larisa,
3ELGO-«Demetery, Institute of Plant Breeding and Genetic Resources, 57001 Thermi

Abstract: The availability of P in acid and alkaline soils may be limited, while two mechanisms that may ameliorate the
problem, mycorrhiza formation and fertilization, are negatively related with each other. In soils with low P availability, acid
or alkaline, and for two years, nine corn hybrids were field evaluated for response to P-fertilization and mycorrhizae. In two
stages (of five-six leaves - V5-6 and silking - R1) mycorrhizal colonization and soil spore numbers, SPAD, leave nutrient
concentrations, seed yield per plant, one thousand kernel weight (TKW), and harvest index (HI) were measured. Arbuscular
mycorrhiza fungal (AMF) DNA was extracted and one composite sample per hybrid was amplified and sequenced. Root
length colonization and spore numbers were not affected by P-fertilization and hybrids. Some hybrids had 1-2 dominant
AMF, while others had greater richness. P-fertilization increased corn biomass at V5-6 stage, but there were no differences
among hybrids in yield, TKW, HI. There were differences among hybrids for SPAD and micronutrient concentrations (Fe,
Mn, Cu, Zn), but at V5-6 there were no differences for P. Seed yield per plant, HI, and TKW were not affected by P, but only
by hybrids.

Keywords: mycorrhizae, corn, phosphorus fertilization, acid soil, alkaline soil, soil pH
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E€olkovopnon vepol Kol HEiwON €L0POWV AUMACUATWY OTou¢ apneAwveg tng KedaAoviag: Mua
nPWTN tpoocéyyion”

Mpadykog A%, Tepdkng A.%, KatoaAfpou E.%, Aavaldrog I.2, Xat{notddng 0.3", Mmuvidpn K.*

lEpyaotrplo ESadoloyiag, Tunua Emotiung & Texvohoyiog Tpodipwy, Zxohn MNeptpdiiovtog, 28100 ApyoatdA, 16vio Mavemothpo
2AypOTIKOC OLVOTIOLNTLKOC ZUVETALPLOUOG MNapaywywv Pourtddag Kebarnviag ‘Opediiog '’

3lvotitoUto ESadoidatikwy Nopwv, EAANVIKAC FewpyLkng 2xoAng, 57001 (O€pun Oecoaiovikng), EA.I.O. AHMHTPA’

4Epyaotnplo AunehoAoyiag, Tunua Emotiung Qutikng Mapaywyng, Mewmovikd Mavemniotripio ABnvwy, 11855 Abrva.

* chchatzista@gmail.com; t.chatzistathis@elgo.gr

NepiAnyn: 1o mMAaiolo Tou poypAUUATOC aypoTIKNG avartuéng (MAA)-Métpo 16 (umtopétpo 16.1-16.5), uhomotBnkay,
€VTOC TOoU 2023, ot 3 emAeyUEVOUG OLVOTIOLAGLUOUG aumeAwvVeS, otn vnoo Kedalovid, aelpoplkéC KOAALEPYNTIKEG
TIPOKTIKEG, TIOU WG OTOXO Toug elxav tnv efolkovounon €dadikng uypaoiog kal tn Helwon Twv €Ll0poWV avopyavwv
Aumaopdtwy (N). MNa 1o okomd auto, uvlomowBnkav oL €€nG melpapatikol xelplopol: a. Opeldaplopa kot epapuoyn
ocupBatikng Almavong (Maptupag), B. Opelaplopa kat epappoyry N-oUXou AUTAOUATOG HE AVOOTOAEX ViTpomoinong, .
Opelaplopa kal epappoyn opyavikng Almavong, 6. Mewwuévn edadokatepyacia kal epappoyr cuppatikng Almaveng, €.
Mewwpévn edadokatepyacia  kat edpapuoyry N-oUxou Autdopato¢ He avactoAéa vitpormoinong, ot. Mewwpévn
edadokatepyocio kal eboppoyrn opyavikic Almavong. Amd ta pEXPL OTIYUAG amoteAéopata, TPoékuay OTATLOTIKWE
ONUAVTIKEG SLadOpEC UETAEY TWV UETAXELPIOEWY WE TIPOG TNV OPYAVIK 0UGLa, TNV TIEPLEKTIKOTNTO 0 VITPLKO N, aAAd Kot
TO eVAANAKTIKO K. Z€ KATIOLEG TIEPUTTWOELG, ONUAVTLKEG SLadOopEG LETALD TWV XELPLOKWY BPEBNKAV KAL OTLG CUYKEVIPWOELS
TwV eKXUAlOWMwY xvootolxeiwv (Fe, Mn, Zn kot B), evw &ev MPOEKUYP OV OTATIOTIKWG ONMAVIIKEG HETAEY TwV 6
METOXELPLOEWVY ELG OTL adOPA TIG CUYKEVIPWOELG OAWV TWV BPEMTIKWY CTOLXELWV 0TA GUAAA TWV TTPEUVWV.

Né€erg-KAeduLd: Vitis vinifera L., yovipotnta edadwv, 0pédn dutwy, opyavikn Alrmaven, avactoléag vitpomoinong

*Ta §edopéva ou apoucLaovtal eivat amnd To €pyo tou Mpoypdupatoc Aypotikig Avartuéng 2014-2020 (MAA)-MéEtpo 16 (urtopétpo
16.1-16.5), pe Titho: ‘E€0LKOVOUNGCN VEPOU KO LElWON ELOPOWY AUTAOUATWY 0TOUG apneAwveg Tt KedaAovidc’, mou cuyxpnuatodoteitat
amno tnv EANGSa kat tnv E.E.

Water saving and fertilizer reduction in vineyards of Kefalonia: A first approach

Fragos A.%, Gerakis A.}, Katsalirou E.}, Danalatos G.2, Hatzistathis Th.3, Biniari K.*

1Soil Science lab, Department of Science and Food Technology, 28100 Argostoli, Cephalonia, lonian University
2Agricultural Wine Cooperatives of Robola Cephalonia ‘Orealios Gi’

3 Institute of Soil and Water Resources, Ellinikis Georgikis Scholis, 57001 Thermi, Thessaloniki, ELGO ‘DIMITRA’
4Lab of Viticulture, Agricultural University of Athens, 11855 Athens.

* chchatzista@gmail.com; t.chatzistathis@elgo.gr

Abstract: Sustainable soil approaches were adopted in 3 selected vineyards of Cephalonia, towards reducing soil water
losses and N fertilizer inputs. For this reason, the following treatments were realized: a) milling and conventional fertilization
(control), b) milling and use of N fertilizer with nitrification inhibitor, c) milling and organic fertilization, d) reduced soil tillage
and conventional fertilization, e) reduced soil tillage and use of N fertilizer with nitrification inhibitor, and f) reduced soil
tillage and organic fertilization. From the first year data, significantly higher organic C and exchangeable K concentrations
were found in the organic fertilization treatments. In contrast, higher NOs3-N concentrations were determined in the
treatments with N nitrification inhibitor, while insignificant differences were found in foliar nutrient concentrations among
the 6 treatments. These data are only preliminary, derived from the first year of the experimentation. Thus, it is needed to
complete the three-year experimentation period, in order to draw more stable conclusions on the influence of sustainable
agricultural practices on soil fertility and plant nutrition in the vineyards of Cephalonia.

Key-words: Vitis vinifera L.; soil fertility; plant nutrition; organic fertilization; nitrification inhibitor
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Evotnta 5: Quoikn edapoug
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Enidpaon ¢ apdeuong kot twv edadikwv LSLOTATWY otnv NPOcAnYn LYVOOTOLXEIWV oMo
KaAALEpyela KpeppudLov (Allium cepa L.)

Ayyehdkn A.Y, TkdAwa E. E.2

Navemotnuo Osooaiiog, Tunpa Mewnoviag Qutikng Napaywyng & Aypotikou MeplBdAiovtog, Epyaoctrplo Mewpytkng YSpauAknig,
066¢ Qutdkou, 38446, Bohog. E-mail: anaggel@uth.gr
2Aplototéleto Mavemotrpo Osooalovikng, TuRpa Mlewmnoviag, Epyaoctrhiplo ESadoloyiag, MaveniotnuioumoAn, 541 24 O@scoalovikn. E-

mail: egolia@auth.gr

NepiAnyn: Itnv napovoa epyacia afloloyeital n avramnokpion tou dputol Allium cepa L., UTtO SL0POPETIKES LETAXELPIOELG
apbdevong kal oe Sladopetikd e6adn, Ue okomo va katadelxBel To BéAtioTo oxiua, os neipapa pe yAdotpeg. Katd tnhv
nelpapatiky Stadikaoia ypnowuomnotibnkav dVo Sladopetikoi TUTOL edddoug, Tpelg UeTaxelpioslg apbdeuong kat dUo
emnineda Cu kat Zn (xapnAo kat unAo), oe 4 emavaAndets. Ta cuppavta dpdeuong kabopilovtav amnd to eninedo TG
edadkng vypaciog o oxéon pe tnv vdatoikavotnta (FC) tou edddoug. ZUpdwva He Ta amoteAéopata, n eAAxLOTN
andboon emteuxOnke Otav Kal otoug dUo TUToug £8ddoug, n cuykeévtpwon SloAvpatog Cu kat Zn Kot n udatiki
Katamovnon Atav ota uPnAotepa enineda, av kat to eAadputepo £6adog odnynoe oe kaAltepn avantuén tou putou. To
BéAtioto oxrua emetelxOn, yla tn xapnAotepn cuykévipwon Cu kal Zn pe eAdxlotn vypacio edddoug ion pe to 60% FC oto
ehadputepo €dadoc. Etol, n kaAUtepn amodoon otnv KoAALEpyela KpeppLdlol mapatnpndnke, otav n apdeuon
ebappootnke oto 60% tng FC pe d6on ion pe to 40% autig, oto ehadpldg udng €dadog. EmumAéov, n enidpaocn Twv
Katlovtwy Cu Kal Zn o€ XoUNAEG OUYKEVTPWOELC UMOpEl va elval emwdeArg yla To KpeUUUSL, Kabwe ta Kotovta Cu
TILPEXOUV TTPOCTACLA ATO PLUKNTLACELS, EVW TO KATLOVTA Zn XPNOLUEVOUV WG BPEMTIKA CUCTATIKA LELWVOVTAG TOV Kivéuvo
ENewng HeTANAWV.

Né€erg kKAeldLA: YSatolkavotnta, Znuelo Loviung papaveong, Edadikn vypacia, Cu, Zn

Effect of irrigation and soil properties on trace element uptake by onion (Allium cepa L.) crop

Angelaki A.Y", Golia E. E.2,

1University of Thessaly, Department of Agriculture, Crop Production & Rural Environment, Laboratory of AgriculturalHydraulics, Fytokou
St. 38446, Volos, Greece. E-mail: anaggel@uth.gr
2Aristotle University of Thessaloniki, School of Agriculture, Laboratory of Soil Science, 541 24 Thessaloniki, Greece. E-mail:

egolia@auth.gr

Abstract: In the present study, the response of the Allium cepa L. plant is evaluated, under different irrigation regimes, at
different soils, in order to demonstrate the optimal treatment, at an experimental procedure with pots. Two soils, three
irrigation regimes and two Cu and Zn concentration levels were used in the experimental procedure, in 4 replications.
Irrigation events were determined by the level of soil moisture relative to field capacity (FC). Results showed that at both
soils, high Cu and Zn concentrations and high water deficit affected the cultivation even if at the lighter soil texture the plant
growth was better. The optimum scheme was achieved, at the lighter soil texture, with low concentrations of Cu and Zn and
with minimum soil moisture equal to 60% FC. Thus, the best yield was observed when irrigation was applied at 60% of FC
with irrigation dose equal to 40% of FC at the light texture urban soil. In addition, Cu and Zn cations as trace elements, can
be beneficial to plants, as Cu acts protective against fungal disease and Zn acts as nutrient.

Keywords: Field capacity, Permanent wilting point, Soil moisture, Cu, Zn
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Mua véa KAELOTOU TUTIOU ££L0WGN YLAL TOV UTTOAOYLOHO TOU XPOVOU £vapEng TOU MANUUUPLOHATOC TNG
ebadkng emidpaveiag kata tn Stnbnon pe Bpoxontwon

Apyupokaotpitng I.T.

Fewmovikd Mavemniotipio ABnvwy, Tunua A§lomtoinong Ouoikwv Nopwv Kat Fewpytkng Mnxavikig, Topéag Yoatikwv Nopwv, lepd 066¢
75, 11855, ABrjva, e-mail: jarg@aua.gr

NepiAnyn: Ztnv napovoa epyacia umoAoyiletal o xpdvog Evapéng Tou MANUUUPLoMATOG TG eMdAaveLlag Tou e6ddoug, e
Baon t pebodoloyia Twv Poulovassilis et al. [1] kat Apyupokaotpitng [2], xpnoiponowwvtag adevog dedopéva Stibnong
Tou TpoékuPav pe aplBuntikn emiluon tg e§iowong tou Richards [3] pe tnv edapuoyn oplakng cuvlnkng otabepou
doptiou kat adetépou pia véa eiowon dnBnong amd tnv mpocdatn BLBAloypadia, mouv nepypddel to dawvopuevo. H
ellowon dinbnong mou xpnowomowibnke eivalt n efiowon twv Poulovassilis and Argyrokastritis [4]. Zuyxpovwg
npoodlopiletal n oxéon Hetall NG €vtaong PPoxng Kal Tou Xpovou €vapéng tou mMAnUUuplopatog tg edadikig
enudpAaveLlag, mou TPOKUTTEL Ao TN Xpnolpomnololpevn eéiowan S1HONGNG KAl CUYKPIVETOL UE TNV OVTIOTOLXN OXECH TOU
T(POKUTITEL amo aplOuntikn enihuon g e€iowaong tou Richards [3] pe ebappoyn oplakng cuvbnkng otabeprg TaxuTNTAS
pONG otnVv emudpavela Tou edadoug, yia tpia edadn Staddpou HnXavikng cuoTacns, evw N akpiBela tng elowong eAéyxetal
KoL ME oTatioTikoUg Seikteg. H xprion tng mpotewvopevng e§lowong cUPBAAAEL oTov €Aeyxo Tou KwvdUvou SLaBpwaong Twv
e6adwv, KABWG KaL 0TNV AVILHETWIILON TNG ApSeuang Le TexvNTr Bpoxr Otav xpnolomnoleital évtaon Bpoxng LeyaAltepn
artd TNV USPAUALKY AyWYLLOTNTA OTOV KOPECUO.

NE€eLg-KAeLSLA: AtBnon, Bpoxomtwaon, amoppor, Xpovog évapéng mAnUuupiopatog.

A new closed form equation for calculating the time of incipient ponding during rainfall infiltration

Argyrokastritis I. G.

Agricultural University of Athens, Dep. of Natural Resources Development and Agricultural Engineering, Sect. of Water Resources 75,
lera Odos, 118 55 Athens, e-mail: jarg@aua.gr

Abstract: In this work, the time of incipient ponding of the soil surface is calculated, based on the methodology of
Poulovassilis et al. [1] and Argyrokastritis [2], by using on the one hand vertical infiltration data obtained numerically by
solving Richards [3] equation with the application of a constant head boundary condition and on the other hand a new
infiltration equation from the recent literature, which describes the phenomenon. The infiltration equation used is the
equation of Poulovassilis and Argyrokastritis [4]. At the same time, the relationship between the rainfall intensity and the
time of incipient ponding of the soil surface, resulting from the used infiltration equation, is determined, and compared
with the corresponding relationship resulting from the numerical solution of the of Richards equation with the application
of a boundary condition of constant flux on the soil surface, for three soils of different mechanical composition, while the
accuracy of the equation is also checked by using statistical indicators. The use of the proposed equation assists in the
control of the erosion risk of soils, as well as in dealing with rainfall irrigation when a rainfall intensity greater than the
hydraulic conductivity at saturation is used.

Keywords: Infiltration, rainfall, runoff, time of incipient ponding
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Enidpaon tTwv povooOevwv LOVTwV KaALou Kot vatpiov otnv udpaulikn aywytpotnta edagoug

FoupdouyaAn N.Z., Wuxoyol M., ZyouumnomnouAou A., Pilog 2.

Fewmovikd Mavemotriuo ABnvwy, Tunua Emotiung Outikig Napaywyng, Epyaoctrplo Newpylag, lepd 066¢ 75, 11855, ABrva

NepiAnyn: H epyacia adopd atn Stepelivnon tng emidpaong Twv LOVTwy KaAlou (K*) kat vatpiou (Na*) tou vepou apdeuong
otnv USPAUALKN aywyLpotnta Twv edadwv. OL HETPATELG TNG USPAUALKNG aywyLLoTnTaG Tou £6adoug otov kopeopo Ks
€ylvav O€ EPYOOTNPLOKA TTAKETAPLOPEVA Selypata, e tn PEBodo otabepol doptiou mieonc. Zta deiypata edadoug, LeTd
v entitevén woppormniag, pe tnv edpapuoyn Stahupdtwy NaCl/CaClz kot KCI/CaClz, pe Stadopetikd enineda SAR/PAR 28, 15
Kat 8 pe uPnAn cuykévipwon aldtwy, edapuooOnke EKTAUCN LE ATIECTAYHEVO VEPO, YLOL TNV TIPOOOKOLWaON TNG ENiSpacng
Tou vepoU Bpoxng otnv Ks tou edddoug. H udpauliky aywylpotnta tou £6ddoug, n nAekTplky aywylpotnta EC, ot
oUYKeVTpWOELG K*, Na* kat Ca?* ka to SAR/PAR Ttou vepoU ekporG LETpABnKay Katd thv Stdpkela tng ékmAuong. Me Bdon
TO MELPAPATIKA Sedopéva TPOKUTTEL OTL o OAa ta emineda SAR/PAR mpokaAeital peiwon tng Ks tou edddoug katd ta
TeMKA otddla tng €kmAuong, n omoia augavel Pe TNV avénon tou emumédou ahkaliwong. 2to eninedo SAR/PAR=28 to K*
nipokaAel pikpdtepn pelwon tng Ks tou edadoug oe oxéon e to Na*, evw ota dAla duo emnineda aAkaAiwong, n enidpaocn
Twv 800 LOVTWV oTNV Ks, KATA Ta TEAKA oTASLA TNG EKMTAUONG, KUMOIVETAL O TapopoLa enimeda. MehetnOnke emiong n
enidpaon twv 600 WvTwv K*, Na* otnv Ks tou edadoug ato uPnAod emninedo alkaliwong pe Tnv Stadoxikn edapuoyn oTLg
e6adikég oTAAEG Stalupdtwy otabepol SAR/PAR =28 kot 510pOPETIKAC CUYKEVTPWONG aAAATWY.

NE€eLg KAELSLA: uSpaUALKN aywyLuotnta e8ddoug, KaALo, vaTplo

Effect of monovalent potassium and sodium ions on soil hydraulic conductivity

Gourdomichali P.S., Psychogiou M., Sgoubopoulou A., Rizos S.
Agricultural University of Athens, Department of Crop Science, Laboratory of Agronomy, 75 lera Odos str., 11855 Athens, Greece

Abstract: The aim of this study is to investigate the effect of potassium (K*) and sodium (Na*) ions of irrigation water on the
soil hydraulic conductivity. Soil hydraulic conductivity at saturation Ks was measured on laboratory packed samples by the
constant pressure method. Soil samples, after reaching equilibrium, by applying NaCl/CaCl2 and KCl/CaCl2 solutions, with
different SAR/PAR levels of 28, 15 and 8, with high salt concentration, were leached with distilled water, to simulate the
effect of rainwater on Ks. Soil hydraulic conductivity, the electrical conductivity EC, the concentration of K*, Na* Ca?* ions
and SAR/PAR of the leachate were measured during the leaching. Based on the experimental data, it is concluded that at all
SAR/PAR levels, a decrease in soil Ks is induced during the final stages of leaching, which increases with increasing alkalinity
levels. At SAR/PAR=28, the K* ion causes a smaller decrease in soil Ks than Na* ion, while at the other two alkalinisation
levels, the effect of the two ions on Ks during the final stages of leaching is similar. The effect of both K*, Na* ions on soil Ks
at the high alkalinity level SAR/PAR was also investigated by successively applying to the soil columns solutions of constant
SAR/PAR =28 and different salt concentrations.

Keywords: soil hydraulic conductivity, potassium, sodium
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Edappoyn tg texvoAoyiag twv vavoduoalidwv (Nano bubble-NB) otnv diaxeipion tou vepou
apdsuong os mapaywyn GuAAwdwv Aayavikwv o€ OEpUOKATILO

Zoukidng K.*1, Tképtong A.%, XatliaBavaciou M. 0.2, AoctoAidng A.2, ®&BBacg E.3 kat BapoUtoyhou A4

ITuApa lrewmoviag, IxoAn MNrewtexvikwy Emotnuwy, Atebvég Navemiotipto tng EANGSog, Zivbog, EAAGda

2B.Sc. Asidopikn Newpyia kot Ataxeipion, Perrotis College/American Farm School, ©@scoalovikn, EAAGSa.

3lvotitoUto Navoemotiung kat Navotexvoloyiag, EKEDE «Anuodkpitog», Attikng, EAAGda? Epyactrplo ‘Hoatotog, TuRpa Xnueioag,
AleBvég Naveruotriuto tng EANGSog, Kapdha, EAMGSa * e-mail: kzouki@afs.edu.gr

NepiAnyn: O texvoloyikég e€elifelg odriynoav otnv avamtuén twv vavoducaiidwv (NB-Nanobubbles) . Ot NB eivat
ULKpooKoTilkéG duoaiibeg (< 200 nm) Kal €XOUV XOPAKTNPLOTIKA ToU TIG Stadopomololy amd TG HAKPOo-Kal Hikpo
duoalibec. Ta XapaKTNPLOTIKA QUTA €lval n oTacudtnta otnv uypn ¢acn kat n avénuévn StaAutdtnTa aspiwv o vypad.
E€attiag autwy TwV 8LalTEpWY TTOLOTIKWY XAPAKTNPLOTIKWY, UTHPEE HEYAAN €PEUVNTIKA avamtuén Kol €xel avadeifel
TOAAG uTtooxOueveg edapuoyeg. H mapoloa pehétn Sie€nxdn pe pa €ékdoon cuotipatog NB yia va aflohoynoel tnv
enidpaon Twv NB o€ aypovoULKA XOPOKTNPLOTIKA Kot amddoon duo motkiAlwy papoultou (Lactuca sativa acephala and
Lactuca sativa longifolia) oe kaAALEpyela o€ YAAOTPeG o OepoknTio H kavotouLkr) texvohoyia emauénbnke e Tnv xprion
EUMAOUTIONOU Tou vepol dpdeuong pe NB. Ta amoteAéopata £detéav otL T0 dpéoko PApog Twv GuTtwv auéndnke ue tov
gprhouTiopd pe NB. Tevikd to cvotnua (NB) anmédwos oAU LKOVOTIOLNTIKA KOl QVTUTPOoWIEVEL £va TOAUTLUO epyaleio
yla thv entitevén vPnAotépwy anodocewv otnv KaAALEpyeLa papoultol. Avapévetal va aflodoynBel kat yla aAAd GUTIKA
£(6n kAL USPOTIOVIKA CUCTHUATA KoL LECA AVATITUENG dUTWV

Né€erg kAewdLa: Navopuoahideg (NB), LapoUAL, KavoTOUEG TEXVOAOYLEG, KavoTopia

Application of Nano bubble technology in irrigating leafy vegetables production systems in
greenhouse

Zoukidis K., Gertsis A.2, Xatziathanasiou M.2, Apostolidis A.2, Favvas E.3and " Varoutoglou A.*

1Department of Agriculture , School of Geotechnical Sciences, International Hellenic University, Sindos, Greece

2Dept. of Sustainable Agriculture & Management-Perrotis College/American Farm School, Thessaloniki, Greece

3 Institute of Nanoscience and Nanotechnology, NCSR “Demokritos”, Terma Patriarchou Grigoriou and Neapoleos, Aghia Paraskevi, 153
41, Attica, Greece

4Hephaestus Laboratory, Department of Chemistry, International Hellenic University, St. Lucas, 654 04 Kavala, Greece

* e-mail: kzouki@afs.edu.gr

Abstract: Technology evolution led to the development of Nano bubbles (NB). NB are tiny bubbles of <200nm in size, they
have plenty of characteristics that differentiate them from the usual macro- and microbubbles. These characteristics can
be the stagnation in the liquid phase and increased gas solubility in liquids. Because of these particular qualities, research
over the sector has great growth and has shown many promising applications. A study was undertaken with a version of a
NB system to evaluate the effect of NB on agronomic characteristics, and the yield of two lettuce varieties (Lactuca sativa
acephala and Lactuca sativa longifolia) grown hydroponically in pots in a greenhouse and under different growth media.
The innovative technology enriched with NB. The fresh weight of plants was increased with the enrichment of NB and with
the application of a biostimulant. Overall the NB system performed very satisfactorily and represents a new tool for
achieving higher and more sustainable lettuce production. It remains to be tested for additional crop species and types of
hydroponic systems

Keywords: Nano bubble (NB), lettuce, hydroponics, innovative technology
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Epmnelpiko poviédo mpoPBAedng tng uotépnong tou edadikol vepou

KapyacgT.

Epyaotnplo Fewpytkng YSpauAkng, Tunpa A§lomoinong Quaotkwv Nopwv & Mrewpytkng MnxXaviknig,
lewmoviko Naveriothpo ABnvwy, lepd 086¢ 75, 11855 ABrjva, e-mail:kargas@aua.gr

NepiAnyn: Ztnv epyacia egetaletal n Suvatdtnta MPoPAeYP NG TWV SLEPELVNTIKWY KAUTUAWY B(H), 0mou 6 n mepLeKTIKOTNTA
o€ uypaocia kot H to ¢optio mieong tou edadikol vepol, SLaBpoxng Kal oTpayylong KABe TA&NG amo Ta TELPAUNTLKA
Sedopéva Twv SU0 OpLaKWY KAMMUAWY E€VOG QVOApAywYLHoU Bpdxou uoTépnonG. Ze €va avamopoywyluo PBpoyxo
votépnong n kAlon d6/dH piag Stepeuvntikng KomuAng 1. StaBpoxng n omoia Eekvd amd KAMoLo onUEo TNG OPLOKAG
KAUMUANG OTpAYYLoNG Tapouotalel PeyoAUtepn T TG kAlong oe omolodnmote ¢optio TEONC CUYKPITIKA UE TLG
SlepeuvnTIkEG KapmUAeGg SlaBpoxng ol omoieg €ekwvolv amd pikpdtepa doptia mieong mMavw otnv opLakn KopmuAn
oTpayylong. Avtiotolya to (610 cupPaivel Kal yLo Tig SLEpELUVNTIKEG KAUTTUAEG OTPAYYLONG OL OTIOLEG EEKIVOUV Ot TOV OPLOKO
KAASo SLafpoxng oAAG o€ HikpoTEpa dopTia Tieong. MPAKTIKA AUTO onpaivel 0Tl KABe Slepeuvntikn KAumuAn StaBpoxng
n omota EEKLVA Ao TNV 0PLAKH KAUTTUAN OTPAYYLONG KEUTIEPLEXELY OAEG TLG SLEPEVVNTLKES KAUTIUAEG SLaBpoxn g mou Eekvouv
anmd UKpOTEpa dopTia Tieong MAVW OTNV OpLOKA KOUMUAN otpdyywons. Me tnv aflomoinon autol Ttou Poaotkou
XOPOKTNPLOTIKOU UMOPOUKE va UTIOBECOUNE OTL 0 €va EUPOG Tou dopTiou Tieong KATA UAKOG LAG TL.X SLEPEUVNTLKAG
KaUmUANG SLoPPOXAC ELOEPYETAL VEPO AVAAOYQ LE TO VEPO TIOU ELOEPXETOL KATA UAKOG TNG OPLOKAG KaumUAng Stafpoxnc.
Ao tv edappoyn autng Tng untobeong ¢’ éva Selypa Ao Tpoékue OTL oL SLEPELVNTIKEG KOUTUAEC TtpoPAEmovTal e
peyaAn akpipela yio ta mopwdn péoa ota omoia to VPO Tou dopTiou micong Twv dUo oplakwv KAGSwWV gival mepimou
lo.

Né€erg kAeWdLa: Yypaoia edadoug, ieon, uotépnon

Empirical model for prediction of soil water hysteresis

George K.

Laboratory of Agricultural Hydraulics, Department of Natural Resource Management & Agricultural Engineering, Agricultural University
of Athens, 75 lera Odos, 11855 Athens, Greece, e-mail:kargas@aua.gr

Abstract: The work examines the possibility of predicting the scanning curves 6(H), wetting and drainage of each order from
the experimental data of the two boundary curves of a reproducible hysteresis loop. In a reproducible hysteresis loop the
slope dB/dH of a scanning curve e.g. wetting curve that starts at some point on the drying boundary curve shows a higher
value of the slope at any pressure load compared to scanning wetting curves that start at lower pressure head above on the
drying boundary curve. Accordingly, the same happens for the drying scanning curves which start from the wetting boundary
branch but at bigger pressure loads. In practice, this means that each wetting scanning curve that starts from the drying
boundary curve "includes" all the wetting scanning curves that start at lower pressure head on the drying boundary curve.
By exploiting this basic characteristics we can assume that in a range of the pressure head along an e.g. wetting scanning
curve, water enters in proportion to the water entering along the wetting boundary curve. Applying this assumption to a
sand sample showed that the scanning curves are predicted very accurately for porous media in which the pressure head
range of the two boundary curves is approximately the same.

Key words: Soil moisture, pressure, hysteresis
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BaOpovopnon tou SinAektpikou awcOntipa WET o€ 0puUKTO awpatitn

Kapyag I., Aovtpa M. kat Kaprevnowwtng A.

Epyaotnplo Fewpytkng YopavAikng, Tunpa Afomoinong @uotkwyv Mopwv & Mewpytkng MnXovikng,
lewmovikd Mavemotiuo ABnvwy, lepd 086¢ 75, 11855 ABrva, e-mail:kargas@aua.gr

NepiAnyn: ZTig PEPeEG HaG, N eKTiUNON TNG KAt Oyko uypaciog tou edddoug () péow TNG PavopeviknG SINAEKTPLKAG
SlamepatotnTag (€a) amoteAel TNV eUpEwG xpnoLpomoLloUpevn HEBodo. H meplektikOTnTa TWV edadwv og oldnpo ennpedlel
TNV T TNG €a KOLL CUVETIWG TNV KTiNON TG 6, péow TG e€lowong Babuovounong Tou SINAEKTPLKOU aoOnTipa. ZKOTOG
QUTAG TNG MEAETNG Elval va SLEPEVVNOEL TNV UTIOPEN YPAUULIKAG OXEONG UETAEY TNG TIPAYUATIKAG KOT Oyko uypaociag (Bm)
kot TG £%° tou auartitn, evdg opuktol TMAoUGLOU O€ 6idNpo, XpnoLLomolwvTag Tov SinAekTpikd atedntipa WET. Autog o
aleBntipag Asttoupyei ota 20 MHz. Mpaypatono|OnKay MELPAUATO O CUYKEKPLUEVEG OTAAEG ALUATITN, OTO EPYAOTHPLO,
UE avapel€n SladopeTIKWY MOCOTATWY VEPOU oToV atpartitn yia va AndBeil éva elpog Tpwv Bm, UTIO cuVBONKeG oTaBepng
Bepuokpaciag. H avdhuon twv anoteheoudtwy €8l OTL N oXEoN Bm-£.0° MAPEUEVE YPAUUIKY. TNV TiEPIMTWON TOU
OLMOTITN, OL CUVTEAECTEG QUTAG TNG YPOUKLKAG oX€ong SLlédepav eAdyLota and ekeivoug mou Bacilovtal otnv e€lowaon
BaBuovounong Tou KATAoKeLAOTH yla Ta avopyava e6ddn, neplopilovrag tig Stadopég Tng O petafl Toug oto 3-4%.

Négerg kAewdLa: dawvopevn Sindektpikn Slamepatotnta, edadikr uypaocia, SNAEKTPKOC alobnTrpag, alpoTitng,
BaBuovéunon

Calibration of the dielectric sensor WET on hematite

Kargas G., Londra P. and Karpenisiotis D.

Laboratory of Agricultural Hydraulics, Department of Natural Resources Development & Agricultural Engineering, Agricultural University
of Athens, lera Odos 75, 11855 Athens, e-mail: kargas@aua.gr

Abstract: Nowadays, the estimation of volumetric soil water content (8) through apparent dielectric permittivity (ga) is the
most widely used method. The iron content of soils affects the value of €a and thus the estimation of 6, through the
calibration equation of dielectric sensor. The purpose of this study is to investigate the existence of a linear relationship
between the actual water content (8m) and the €°° of the hematite, a mineral rich in iron, using the dielectric sensor WET.
This sensor is operating at 20 MHz. Experiments on specific hematite columns, in the laboratory, by mixing different amounts
of water in the hematite to obtain a range of 6m values under constant temperature conditions were conducted. Analysis of
the results showed that the relationship 8m-£:>° remained linear. In the case of hematite, the coefficients of this linear
relationship differed little from those based on the manufacturer’s calibration equation for mineral soils, limiting the water
content differences between them to 3-4%.

Keywords: apparent dielectric permittivity, soil water content, dielectric sensor, hematite, calibration
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Enidpaon tng B€ong dsiypatoAnPiag oe oxéon HE T YPAMMUN APSEUONG OTLC LOLOTNTEG KoL TO
HOKPOBpENTIKA oToLXEia EVOG apylAwdoug edadoug os KaAALEpyela Bappakiol

Mrtidiag @.%, Faonapdtog A.2, KoukouAr M., Kokkkopa M.2, KaprioiZog A2, Tewpyiouv M.1

1ApLototéAelo Navemotiulo Oecoadovikng, TuRpa Newrmoviag, 54124 Osccalovikn
2Tewmovikd Mavemotipio ABnvwy, Tunua Aflomoinong Quaotkwv Nopwv Kat Newpykig Mnxavikng, 11855 ABriva

NepiAnyn: Ze éva apyl\wdeg, ateAwg anootpayyllopevo €dadog pe vPnAd enimeda avriaAAdagipou kot udatoSlaAutol
vatplou, mpaypatomnot)nke meipapa aypou nou adopoloe TV afloAdynon tng enidpaong tng Béong detypatoAnyiag oe
OXEON ME TN ypapun otdydnv apdeuong otig MApapETPous eSadIknG yovipdtntag o SLapopeTikd oTddla avamtuéng
KaAALEpyeLag Bappakiou kot o Stadopetika edadikd BAONn. Ta anoteAéopata €5efav OtL oL TLHEG Slabeaipov pwoddpou
(P-Olsen) kat vitpikol afwtou (NOs3-N) emnpedotnkav onUOVTIKA and to onpeio delypatoAnyiag wg mpog tn Béon
apbdevuong, o avtiBeon pe ta avtaAAd€Lpa Kotovta kat To udatodlalutd Na yia ta onoia to Babog edddoug kat n tepiodog
SeypatoAniog Ematfav tov To oNUOVTIKO pOAo. Mo TO CUYKEKPLUEVO €60OC, OL TIUEG TIC NAEKTPLKAC OYWYLUOTNTOC
TipoPAEDONKav avomolnTikd pe Bdaon mapapétpout onwe to NOs-N kat to uSatodlaAuto Na, egnywvtag éwg to 80% tng
OUVOALKNG mapaAAaKTLKOTNTAG O€ eMinedo onpavtkotntag p < 0.001.

NEEELG KAEWBLA: NAEKTPLKN QyWYLLOTNTa, apylwdeg €dadog, otaydnv apdeuon, udpolinavaon, Siaxeipion Bpemtikwv
OTOLXELWV

Effect of soil sampling position relative to the drip irrigation line on soil properties and
macronutrients of a clay soil cultivated with cotton

Bilias, F.1, D. Gasparatos?, P. Koukouli?, M. Kokkora?, D. Karpouzos?, P. Georgiou?

1Aristotle University of Thessaloniki, School og Agriculture, 54124 Thessaloniki
2Agricultural University of Athens, Department of Natural Resources Management and Agricultural Engineering, 11855 Athens

Abstract : In a poorly drained clay soil, high in exchangeable and water-soluble sodium, an experiment was conducted to
evaluate the effect of sampling position relative to the drip irrigation line on soil fertility parameters at different growth
stages of cotton cultivation and at different soil depths. The results showed that the values of available phosphorus (P-Olsen)
and nitrate nitrogen (NOs-N) were significantly affected by the sampling point in relation to the irrigation line, in contrast to
exchangeable cations and water-soluble Na, for which soil depth and sampling period played the most significant role. In
addition, electrical conductivity values of the studied soil were satisfactorily predicted based on parameters such as NO3-N
and water-soluble Na, explaining up to 80% of the total variability at a significance level of p <0.001.

Key words: electrical conductivity, clay soil, drip irrigation, fertigation, nutrient management
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20ykpLon Twv £PaplolOHEVWV ETAOLWV TTOGOTATWV Apdeuong, Me Tig MPoBAEYPELS TG vopoBeoiag
KOl TWV MTOCOTHTWYV TTOU TIPOKUTITOUV IO HETEWPOAOYLKA SES0HEVA OTNV KTNUATLKN MEPLPEPELA TOU
Az AZQMNOY

Mroupalavng I'.* Apyupokaotpitng I.2

1A/von Aypotikig Owkovopiag & Ktnviatpikng, Tu. Eyyeiwv Bettwoewy, M.E. Aakwviag, Nepidépela Mehomovvroou, 20 xAW. E.O.
Yndptng MuBeiou, 23100 Imdptn, ghourazanis@gmail.com,

2Epyaotiplo Mewpytkng YopauAkng, Tunpa Aflormoinong Quotkwv Mopwv & Mewpykng Mnxavikig, I.M.A., lepd 0866 75, 18500 ABrva
iargyrokastritis@gmail.com

NepiAnyn: Ztov KAUMo Twv MoAAwV KOl CUYKEKPLUEVO OE CUVEPYAOia e Tov AZ AcwroU vAomolnBnke Stepelivnon tng
XPNOLWOTOLOUHEVNG €TNolwg ToootnTag apdeutikol Udatog amd mopaywyols, MEAN TOU, OL OMOLOL OLKELOBEAWS
CUUUETEIXOV oTnV €peuva. OL TTOCOTNTEC MOU KATA SAAWON TwV TApAywywv XpnoLlomoténkav cuykpibnkav pe Tig
TLOOOTNTEG TIOV £XEL WG TIPOPAeYN N vopoBeoia (016/6631/2-7-1989) SnAadr TO VOLOBETN LA TTOU XPNOLULOTIOLELTAL YLOL TNV
£€kboon adelag xprong vepol aAAd KAl UE QUTEG TIOU TIPOEKU AV UTTOAOYLOTIKA HIE XPpron HETEWPOAOYIKWY Sedouévwy. H
Slepelvnon €dwoe evdladEpovTa CUUMEPATUATA O€ OTL adopd OTn XPron Tou apSEUTIKOU VEPOU amo aypoTeG aAAA Kal
ONMOVTIKEG TAPATNPNOELS 0 OTL APOPA OTLG GUVIHOELEG KOL OTN VOOTPOTILA TWV Oy POTWV.

NE€eg KAELSLA: 500N dpbeuang, eAg, Y.A. P16/1989, Aakwvia, ETc

Comparison of applied irrigation quantities per year with the provisions of the legislation and
quantities calculated from meteorological data in the land area of AS Asopos

Bourazanis G.!, Argyrokastritis .2

1Dept. of Land Reclamation, Directorate of Agricultural Economy & Veterinary, Laconia Regional unit, Peloponnese Region, 2" km. N.R.
Sparti - Gythio, P.C. 23100 Sparti, gbourazanis@gmail.com,

2Agricultural Hydraulics Laboratory, Department of Natural Resources Development & Agricultural Engineering, A.U.A., lera Odos 75,
18500 Athens iargyrokastritis@gmail.com.

Abstract: In the plain of Molaoi, Laconia, in collaboration with the agricultural cooperative of Asopos (AC Asopos), an
investigation took place regarding the annually irrigation quantities used by its members, who voluntarily participated in
the research. The quantities used according to the producers' declaration were compared with the quantities issued by the
legislation (P16/6631/2-7-1989) and with those calculated using meteorological data. The research gave interesting
conclusions regarding the use of irrigation water by farmers, but also important observations regarding the habits and
mentality of farmers.

Keywords: irrigation dose, olive tree, M.D. F16/1989, Laconia, ETc
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Z0yKpLon TG ouykévipwong vatpiov (Nat) oto £€6adog melpapatikol aypou ou apdsuidtav He
«kaBapo» vepo (KN) kau pe ene§epyaocuéva uypa aotika anopfAnta (EYAA).

Mroupaldvng I'.}, Apyupokaotpitng I.2

1A/von Aypotikig Owkovopiag & Ktnviatpikng, Tu. Eyyeiwv Bettwoewy, M.E. Aakwviag, Nepidépela Mehomovvroou, 20 xAW. E.O.
Yndptng MuBeiou, 23100 Imdptn, ghourazanis@gmail.com,

2Epyaotiplo Mewpytkng Yopaulkng, Tunpa Aflomoinong Quotkwv Mopwv & Mewpykng Mnxavikig, I.M.A., lepd 0866 75, 18500 ABrva
iargyrokastritis@gmail.com

NepiAnyn: Ze nelpapatikd aypo ektaoewg 0.5 ha (eAawwvag) o onolog Bploketat 4 km vétia tng Imaptng (37°22'43.33" N,
22° 26'47.10" E), kot 1.5 km Sutikd tou motapou Eupwrta, uAomoliBnke ouykpltikd meipapa dpdeuong pe vepd amo
vewtpnon (kabapod vepo (KN)) kat pe emetepyacévn ekpor| armo tov Tptofaduto BLoAoyikd Kabaplopod Twy UYPWVY 0OTIKWY
amoBARTwy T 2maptng (EYAA) (37°04'15.41" B, 22°26'50.80" E). To melpaua uAomolndnke oe 6U0 apSeUTIKEG TIEPLOSOUC
2011 kat 2012. Eywvav avaAvoelg yio Na* oto édadog mpLv thv évapén tou melpauatog (lovviog 2010) kat Letd th ARén Tou
(lobviog 2013).. H oUykplon €ywve yla toug tpelg opilovteg (0-30 cm, 30-60cm kot 60-90cm) kaBe emavaAnng kabe
edappoyng. ALamoTwONKe OTATIOTIKA oNUAVTIKY Stadopd oTn cuYKEVTPWON Tou edadikol vatpiou petafl évapéng kat
Anén Tou MEPAPATOG yLa Toug U0 avVWTEPOUG OPL{OVTEG.

Né€erg KAewdLa: Emegepyaopévo vypd anopAnto, apdeuaon, vatplo, eAld, Aakwvia

Comparison of sodium (Na*) concentration in an experimental field irrigated with ground water
and with treated municipal wastewater.

Bourazanis G.!, Argyrokastritis .2

1Dept. of Land Reclamation, Directorate of Agricultural Economy & Veterinary, Laconia Regional unit, Peloponnese Region, 2" km. N.R.
Sparti - Gythio, P.C. 23100 Sparti, gbourazanis@gmail.com,

2Agricultural Hydraulics Laboratory, Department of Natural Resources Development & Agricultural Engineering, A.U.A., lera Odos 75,
18500 Athens iargyrokastritis@gmail.com.

Abstract: A comparative irrigation experiment was carried out with water from a borehole (clean water (CN)) and with
treated municipal wastewater (TMWW) from the Sparta’s wastewater treatment plant (37°04'15.41" B, 22°26'50.80" E).
The experimental field of 0.5 ha (olive orchard) is located 4 km south of Sparta (37°22'43.33" N, 22°26'47.10" E), and 1.5
km west of the river Evrotas,. The experiment was implemented in two irrigation seasons (2011 and 2012). Statistical
analyses were carried out for sodium concentration in the soil irrigated with CW and with TMWW at the start of the
experiment (June 2010) and after its end (June 2013). The analyses were made for three horizons (0-30 cm, 30-60cm and
60-90cm) of each plot of each application. A statistically significant difference was found in the soil sodium concentration
between the beginning and the end of the experiment for the two upper soil layers.

Key Words: Treated municipal wastewater, irrigation, sodium olive tree, Laconia
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Zuykprtikn afloAoynon 600 USPOAOYLKWV HOVTEAWV OTNV MPOCOMoiwon TG StaBEoung edadiknig
vypaoiag oe 600G aslpUAAwv MAatupUAAWV

MroupAétowkag A.Y, Apyupokaotpitng 1.2, Mpovtoog N.%, Mixdmoulog M.

IEANVIKOC Tewpytkdg Opyaviopog «AHMHTPA» (EATO AHMHTPA), Ivotitouto Meooyelakwv Aaockwv OlkoouoTtnudtwy, Tépua
AAkpavog, ABriva 115 28,

2Tewmovikd Mavemotipio ABnvwy, Tunpa A§lontoinong Quokwv Mopwv kat Newpytlkig Mnxavikng, Topéag Yoatikwy Mopwv, lepd 066¢
75, ABriva, 11855

NepiAnyn: Ztnv epyaocia auth €ywve pla ouykpLTikhn agloAoynon tng Stabéoiung edadikng uypaciog (AVWC) yla Tig
ducololoyikég Aettoupyieg tng BAAoTNONG O pLa melpapotiky Saotkn emipavela aetbVAAWY MAATUGUANWY TNG AUTLKAC
EAAGSagG, pe TV edappoyn Suo povtéAdwy (WBS3 kat WaterBalance-WB). To BaBog tou pl{ootpwpatog Atav Héxpl ta 70cm
KL N XPOVLKA Ttepiod0g TNG HeAETNG ATav 6 xpovia (2013-2018). 3 etrjola fdaon, To WBS3 urntepektiud thv AVWC katd 2,56%
£vw T0 WB TNV UMOEKTIUA KOTA 7,52%. Ta amoTeAECUATA TNG YPAUULKNAG TAAVEPAUNGNG YLol TIG NEPHOLEG TIUEG £6eL€av
OTL KAl Ta dU0 povtéda auopelwvouv Tnv AVWC oe ouvaptnon e TNV eLPAVION TwWV BPOXOMTWOEWY KOl HAALOTA ME
Loxupoug R2 (0,879 - WBS3 kat 0,878 — WB). To e0pog TwV NUEPAOLWV TILWV HECA OTO £TOG KUMAlveTal ano 12,1mm £wg
102,9mm (WBS3) kat and 0,3mm €wg 122,6mm (WB). OL otatiotikol Selkteg mou eAéyxOnkav emiBeBalwvouv Twg
gvlelkvuTAL N XPON TOUG YL TNV Tipocopoiwaon g Stabéoung edadikng vypaciog oe mapdpola dackda neptBaiiovta
omnou &ev umdpyouv dedopéva mediou.

NE€eLg KAEWSLA: ouykpLTikh afloAoynon, vypacia eddadouc, asibula-mAatiduida, 6&cog

Comparative evaluation of two hydrological models simulating available soil water content in an evergreen-
broadleaves forest

Bourletsikas A.*", Argyrokastritis 1.2, Proutsos N.!, Michopoulos P.?

1ELGO-DIMITRA, Institute of Mediterranean Forest Ecosystems, Terma Alkanos str., Athens 11528
2Agricultural University of Athens, Department of Natural Resources and Agricultural Engineering, Division of Water Resources, lera Odos
75, Athens 11855

Abstract: In this study, a comparative assessment of the available soil moisture (AvWC), for the physiological needs of the
vegetation in an experimental evergreen broadleaf forest area of Western Greece was made, with the application of two
models (WBS3 and WaterBalance-WB). The depth of the rhizosphere was up to 70cm and the time period of the study was
6 years (2013-2018). The annual AVWC was overestimated by 2.56% (WBS3), while WB underestimates it by 7.52%. The
results of the linear regression for the daily values showed that both models increase and decrease the AvWC in relation to
the occurrence of precipitation with strong values of R? (0.879 - WBS3 and 0.878 - WB). The range of daily values within the
year varies from 12.1mm to 102.9mm (WBS3) and from 0.3mm to 122.6mm (WB). The tested statistical indicators confirm
their suitability for simulating available soil moisture in similar forest environments where field data are not available.

Key words: comparative assessment, available soil moisture, evergreen-broadleaves, forest
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H enidpaon tou nmepAitn otnv avantuén ¢ BoukapuPilag (Bougainvillea spectabilis) katw amno
ouvOnKeg EAAELMUATLKNG ApSELUONG

MNamanAiov Z., E. Tewpylou, Zadelpiou I., lwdavvou A., Maooag |., FTaonapdtog A.

lewmovikd MNavemotuo ABnvwy, Epyaotrplo ESadoloyiag kat Mlewpylkig Xnuelag, lepd 066¢ 75, 11855, ABriva

MNepiAnyn: Tig tedevtaieg Sekaetieg, 0To MAAioLo TNE KAAUYPNG TWV TTAYKOCULWY EMLOLTIOTIKWY AVAYKWY O CUVOUAOUO LIE
™V Katd to duvatov opbn aflomoinon Twv GUGIKWV OPWV, N EANELUUATIKN ApSEUCH HEAETATAL OAO KOl TIEPLOGOTEPO WG
péBodog e€olkovonong vepol otn yewpyia. Mapoho o n £peuva £wG O LEPO ETILKEVTPWVETAL OTNV MAPAYWYLKA YEWPYLA,
oTtaUTElTOL MEAETN KAl OTOV TOMEQ TWV KAAWTLOTIKWY GUTWV TIOU XPNOLUOTOLOUVTAL OTNV OPXLTEKTOVLKN TOTiou
(landscaping), pe mapdAAnAn aglomoinon UALKwV Tou cUUBAAAOUV SPACTLKA OTNV QVTATIOKPLON ToU GUTOU O€ CUVONKEG
udatiknG Katamdvnong, OMwE o TEPALTNG. TNV TTopoV oA UEAETN €EETAOTNKE N EMISPACN TOU MEPALTN OTNV avVATTUEN TNG
BoukauBihiag (Bougainvillea sp.) umd ouvOnkeg €AAELUMATIKAG Apdeuong. Ma Tov OKOMO auto, HeAetnBnkav 600
METOXELPLOELG EAAELUPATIKAG ApSeuong, oL omoieg ouykpiBnkav pe tn petaxeipon tng mAnpoug oong apdeuong. Ta
anoteAéopata £6e€av WG, LETAEY TWV TPLWV LETAXELPloEwWY, SV MAPOUCLATOVTAL OTATIOTIKA ONUAVTIKEG Stadopég oTnv
udartikr, OpemTikn KAl GUCLOAOYLKH KATACTOGCH TOU UTIO HEAETN duTOoU.

NEgeLg-KAeLSLA: MepAitng, EAAsLppaTiky) @pbeuon, BoukapBilia

The effect of perlite on bougainvillea (Bougainvillea spectabilis) growth under deficit irrigation
conditions

Papailiou S., Georgiou E., Zafeiriou I., loannou D., Massas |., Gasparatos D.
Agricultural University of Athens, Laboratory of Soil Science and Agricultural Chemistry, lera Odos 75, Athens, 11855, Greece

Abstract: Over the past decades, the simultaneous need of covering the global food deands while efficiently managing
natural resources has raised interest over deficit irrigation, as a means of water resources conservation. Research until today
has mainly focused on productive agriculture; however, more research needs to be conducted concerning ornamental plants
which are primarily used in landscaping, in parallel with using materials that drastically improve the plant’s response under
water stress conditions. In this study, we examined perlite’s effect on bougainville’s (Bougainvillea sp.) growth under deficit
irrigation conditions. For this purpose, two treatments of deficit irrigation were studied and they were compared to the
suggested full irrigation dose. According to the results, there were no statistically significant differences observed between
the three treatments, concerning the water, nutritional and physiological status of the plant.

Key-words: Perlite, Deficit irrigation, Bougainville
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EKTipnon ¢ edadikg aAatotntog LE T XPAON TOU NAEKTPpOpAyvVNTIKOU awcOntipa EM38-MK2 otn
Aakwvia

Metoetibn M.-A., Kapyag I., Advtpa M.

Tunua Aglomtoinong Quokwv MNopwv & MNewpykng Mnxavikng, Epyactriplo Newpytkng Y&pauAtkng, MA, ABriva

NepiAnyn: H ektetapévn aldénon tg edadikng alatotnTtag mou mopoTnpeltal MOyKOoUiwS Kal Tpoodlopiletal
£PYQOTNPLAKA PE TNV NAEKTPLIKN AyWYLULOTNTA TOU €KXUALIOUOTOC TNG Ttdotag kopeopou (ECe), amattel tTn xprion auecwv
HEBASWV Kal cUYXPOVWY aLoONTAPWY yLa TNV €ykalpn KAt akplPn extipnon tng. ZRuepa, n edadkr aAatdTnTa UNopet va
ekTUNOel apeoa kal xwpig tn dtatapagn tou edAadouc e Tn xprion aodnTHPWV NAEKTPOUAYVNTIKAG EMAYWYHG TTOU LETPOUV
™ dawopevn nAekTpkn aywyluotnta (ECa) aneuBelag otov aypo kat o Sladopetikd Badn e5ddoug. AVTIKELLEVO TNG
napolooag MeAETNG elval va StepeuvnBel n extipnon tng edadikng alatotntag (ECe) oe emidpavelakd Babog (0-30 cm),
XPNOLUOTOLWVTAG ToV aledntrpa NAEKTPOUAYVNTIKAG emaywyrg, EM38-MK2. MNa to okomd autd, mpaypatonodnkay
ONUELOKEC LETPAOELG TNC ECa e To EM38-MK2 o€ opllovtio mpocavatoAlopd (EMHos) og 51adopeTIKEG TIEPLOXEC TN VOTLAG
Aakwviag kot oUAAExtnkav ebadikd OSelypata ya tov mpoodlopopd tg ECe kol Ttwv £8adlkwv LSLOTATWVY.
MpayUatomoLOnKe YPOUULIKI] CUOXETION METOEU Twv THWV EMHos kat ECe Kat €bopUOOTNKE TIOANQITAN YPORLULKN
naAwdpoéuncn (MLR) yia T nuoupyia povtéhwv ripdBAedng ECe. H ypappikr oxéon EMHos - ECe (R?=0.65) Kat ot KOAEG
npoPAEPeLg Tou povtélou (R? = 0.86) amotehoUv evBappUVTIKA TTPWTA EUPHKATA VLA THV EKTIUNON TNG AAATOTNTOS HE TO
EM38-MK2 ota eAAnvikad e6adn. Eniong, mapatnprbnke mwg n mpoobnkn Tou TOGOCTOU TG ApyiAou BEATLWVEL GNUAVTIKA
TLG EKTLUAOELS TOou povtéhou (R? = 0.94).

NE€eLg KAEWSLA: eSadikr) ahaToTnTA, NAEKTpOUAYVNTIKA emaywyr], EM38-MK2, ECe, MLR

Soil salinity estimation using the electromagnetic induction sensor EM38-MK2 in Lakonia
Petsetidi P.-A.,Kargas G., Londra P.

Department of Natural Resources Development and Agricultural Engineering, Laboratory of Agricultural Hydraulics, AUA, Athens

Abstract: The extensive increase of soil salinity worldwide, which is determined in the laboratory by the electrical
conductivity of saturation paste extract (ECe), requires the use of rapid methods and contemporary sensors for its real-time
and accurate assessment. Nowadays, soil salinity can be indirectly and non-destructively estimated using electromagnetic
induction sensors that measure apparent electrical conductivity (ECa) in situ at different soil depths. The objective of this
study is to investigate the estimation of soil salinity (ECe) at the topsoil (0-30 cm) using the electromagnetic induction sensor
of EM38-MK2. For this purpose, ECa measurements were acquired using the EM38-MK2 in horizontal mode (EMHos) at
various locations in southern Laconia, and soil samples were collected at a depth of 0-30 cm to determine ECe and soil
properties. A linear correlation was examined between EMHosand ECe and multiple linear regression (MLR) was applied to
develop ECe prediction models. The linear relationship of EMHo.s - ECe (R?=0.65) along with the strong model predictions (R?
=0.86), offer promising initial results for soil salinity estimation in Greece. Furthermore, it was observed the addition of clay
content substantially improves the model's predictions (R? = 0.94).

Keywords: soil salinity, electromagnetic induction, EM38-MK2, ECe, MLR
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Evotnta 6: Xaptoypapnon & AétoAdynon edapwv
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Npoogyylon YEWXWPLKAG avaluong ywa tn SlEpelivnon TwWV EMSPACEWV TNG TUPKAYLAG OTN
BAdaotnon, oto £6adog KaL otnv udpoloyia o€ pLa LECOYELAKA AEKAVN OITOPPONG

FpaBadvn 2.M.% Aoowddng E.L, NwpBog P.1, Zo0Ang K. X.%, KaAUBagA.?

1Epeuvntiki Movada GIS, Topéag ESadoloyiag kat Newpykng Xnuetag, Tunua Avamntuéng Ouaotkwv Nopwv Kot Fewpytkng Mnxovikig,
lewmovikd MNavemotuo ABnvwy , lepd 086¢ 75, 11855, ABrva, EAAGSa

NepiAnyn: ZTig Aekdveg amoppon§ Le MeooyeLako KALLA oL TtupKayLEG emnpedlouv tn BAdotnon, to €5adog, Tnv uSpoloyia
KOL TA OLKOOUGTHMATA AOYyW TWV amOTopwyv aAAaywv otnv kAAudn yng kat tng enidpaong g ¢wtldg ot eSadpLkég
BLotNTEG. ZTNV EAAASQ, oL SAOLKEG TTUPKAYLEG EMNPEAIOUV CNUOVTIKA TNV udpoAoyia Tng Aekdvng amoppor Adyw Twv
oLVTOUWYV, UPNANRG EVIAonG BPOXOMITWOEWYV Kal TwWV Enpwv, Bepuwv KaAokatplwy. O avtikTuog TwV SACLKWY TIUPKOYLWY
oTLC LBLoTNTEC Tou £6ddouc kabopiletal anod S1adopous MaPAYOVTEG Kal ETILPEPOUV ONUAVTIKEG AANAYEC aTnV USPOAOYLKA
Slatta o cuvSUAOUO e ThV anwAsLa TG BAAoTnonG. H onuavtikotepn alayn ivat n avénon tng embavelakng amoppong
TOU €XEL OOV CUVETELA TNV eMSeivwon Tou MANUUUPLKOU KvSUvVouU kal tnv avénon tng SLaBpwong twv edadwv.

H nmapoloa HeAETN amooKomEeL 0T SLEPEUVNON TWV EMUMTTWOEWYV TNG TIUPKAYLAG TTIOU GUVERN otnv Bapupmounn to 2021 kat
TWV EMMTWOEWV TN 0T BAACTNON, To £8ad0og Kat TV udpoloyia. ApxLKd, 0pLOBETEITAL N KAUEVN EKTOON KOL EKTLLATAL KOl
xoptoypadeitat n SpLUTNTA TNG TUPKAYLAG. TN CUVEXELD, SnULloupyeltal éva PLOVTEAO TTOAALVEPONGONG YL TNV EKTIUNON
™G avayévvnong tng PAdotnong pe Bacn totopikd dedopéva availuong tng avayévvnong tng PAAotnong Heta amd
TIUPKAYLEG OTNV EUPUTEPN TIEPLOXH, KOOWC Kol AANEG TOTIOYPADLKEG KOl KALUOTIKEG LETABANTEG. ITN CUVEXELD, avaAlovTal
Kol xoptoypadolvTal oL EMITTWOEL TNG TTUPKAYLAG ota £6ddn TNG TMEPLOXAG UE CUOCTNUATIKEG ETILTOTILEG LETPNOELC,
£PYQOTNPLAKEG UETPAOELC Kal peBoSoug tnAemiokdnnong. Baoel autwv twv mAnpodoplwy, avaAlovtal GUOTNUATLKE oL
ETIMTWOELC OTLG UOPOAOYLKEG SLepyaaieg kat TNV uSpoloyikr cupneplpopd Tne TANyeioag mepLloxng.

Né€erg KAeLd: Mupkayld, xpnoeLg yng, MoAAATAN YPOUKLK TTtaAwvdpounan, avaBAdotnon, udpohoyia

A geospatial analysis approach to investigate combined effects of wildfires on vegetation, soil, and
hydrology in a Mediterranean catchment.

Gravani S.P.}, Dosiadis E., Giovos! R., Soulis K.}, Kalivas D.!

1 GIS Research Unit, Sector of Soil Science and Agricultural Chemistry, Department of Natural Resources Management and Agricultural
Engineering, Agricultural University of Athens

Abstract: In Mediterranean watersheds, fires affect vegetation, soil, hydrology, and ecosystems due to abrupt changes in
land cover and the impact of fire on soil properties. In Greece, forest fires significantly affect the watershed hydrology due
to short, high-intensity rainfall and dry, hot summers. The impact of forest fires on soil properties is determined by various
factors and results in significant changes in the hydrological regime in combination with vegetation loss. The most important
change is the increase in surface runoff, which leads to the worsening of flood risk and the increase of soil erosion.

This study aims to investigate the impacts of the fire that occurred in Varibobi in 2021 and its impacts on vegetation, soil,
and hydrology. Initially, the burned area is delineated and the severity of the fire is estimated and mapped. Then, a
regression model is developed to estimate the regeneration of vegetation based on historical data of vegetation
regeneration analysis after fires in the wider area, as well as other topographic and climatic variables. Then, the impacts of
the fire on the soils of the area are analyzed and mapped using systematic in-situ measurements, laboratory measurements,
and remote sensing methods. Based on this information, the impacts on hydrological processes and the hydrological
behavior of the affected area are systematically analyzed.

Keywords: Fire, land use, multiple linear regression, regrowth, hydrology
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EKTipnon tou Kwwduvou SLafpwong twv edadwv piag evpeiag MeEPLOXN G TNG Osooaliog He Xprion Twv
peBodoAoywwv RUSLE KAI PESERA

Kaipng 0.}, Komavéing A%, Kooudg K.*

1Epyaotnplo ESadoloyiag kat Mewpylkng Xnpeiag, Tunpo Aflomoinong Quowkwv Mépwv Kot Mewpylkng Mnxavikig, FEwmMoviko
MNavemniothuio ABnvwv

NepiAnyn: Zto mAaicwo épyou xpnpatodotoUpevou amo To Ymoupyeio Aypotikng Avamtuéng kat Tpodipwv (YMAAT),
ebapuooBnKe To POVTEAD ekTiunong tng udatikng Stappwong twv edadwv PESERA, o0& 3 QVTLIIPOOWTTEUTIKEG OYPOTLKEG
TEPLOXEG TNG EAAASQAG HETAEU TwV OMOLWV Kal o PeyAAo TUAMA Tou Oscoalikou mediov, pe okomd va kataypadel To
TIOOOOTO TWV OeCUEVPEVWY HE PETPA Tou MMpoypdupatog Aypotikig Avamtuéng (MAA) ektdoswv, G TEPLOXEG TIOU
napouolalouv kivduvo vdartikng StaBpwaonc. Emeldr dev umnpxav dedopéva edadikwv LNUATWY KATA TO £T0G £DOPUOYNS
Tou povtélou, otn Bdaon twv omoiwv Ba pmopolos va eMKUPWOE(, Kol TPOKEIUEVOU va UTIAPEEL Lo akplBEoTtepn
oploBetnon ¢ evalobnoiag twv edadwv otn SLaPpwon, epapudotnke cuVSUACTIKA e TO Lovtédo PESERA to poviého
RUSLE yia to {610 €t0¢ KaL tnv idla meployr LEAETNG. H ouvduaoTikn autr ebapuoyn TTOU TPAYHATOMOLBNnKE otV napouoa
€pyaocia gixe okomo va o8nynoeL o€ €vav EPLOGOTEPO AELOTILOTO XWPLKO EVIOTILOMO TwV edadwv mou Kvduvelouv amno
SlaBpwon, oTIG MEPLOXEG TIOU Kot Tta 2 povtéla Ba cupdwvoucav. MPAypatt, oTa OMOTEAECHATA TWV 2 HOVIEAWV
KataypadTnKav MAPOUOLEG TACELS evatloBbnoiag twv edadwv otn StaBpwaon, mou evronilovral Kupiwg oto NOTLOAVATOALKO
Kol 0To Bopelo TUApa TG TtepLloxnG HeAETNG. OMwe ATav aVApEVOUEVO, TO HovTENO PESERA £é8woe oUVOALKA TEPLOGOTEPO
gfopaluvpéva amoteAéopata oe oxéon pe to RUSLE, kaBwe katétags tnv mAsovotnta twv e8adwv o ULKPEG KAAOELG
Kwduvou SLaBpwaong.

Né€erg kAeldLa: AlaBpwon edadwyv, Movtéla pooopolwaong, AfloAoynon edadwv

Soil erosion risk assessment of an extensive area at Thessaly region using RUSLE and PESERA
methodologies

Orestis Kairis!, Dimitrios Kopanelis!, Constantinos Kosmas?

1Laboratory of Soil Science and Agricultural Chemistry, Department of Natural Resources Development and Agricultural Engineering,
Agricultural University of Athens.

Abstract: As part of a project funded by the Ministry of Rural Development and Food (MRDF), the PESERA soil erosion
assessment model was applied to 3 representative rural areas of Greece, including a large part of the Thessalian plain, in
order to record the percentage of lands subjected to measures of the Rural Development Program (RDP) in areas at risk of
water erosion. As there were no soil sediment data in the year of the model application against which it could be validated,
and in order to have a more precise delineation of soil susceptibility to erosion, the RUSLE model was combined with the
PESERA model for the same year and the same area. This combined application was carried out in the present work with
the aim to lead to a more reliable spatial identification of soils at risk of erosion in the areas where the two models would
agree. Indeed, the results of the 2 models recorded similar trends of susceptibility of soils to water erosion, located mainly
in the Southeastern and Northern parts of the study area. As expected, the PESERA model gave overall more smoothed
results than RUSLE, as it classified the majority of soils into low erosion risk categories.

Keywords: Soil erosion, Simulation models, Soil evaluation
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EAEYXOG Kal YEWXWPLKN enefepyoocia twv e£dagoloylkwv xoptwv tov mpwnv EOIATE yia t™
SLeukOAuveon TNG CUVEVWONG TOUG ME Tov edadoloyiko xaptn EAAadog

KaAUBag A.*2, Kaipng 0.2, Komavéhng A.>2, Nikntdkng E.?

1Epyaotnplo ESadoloyiag kat ewpylkng Xnueiag, Tunpa Aflomoinong Quokwv Mopwv Kot Fewpylkng Mnxoavikng, Mewmovikd
MNavemniothuio ABnvwv
2Epeuvntikn Movada Mlewypadikwv MAnpodoplakwy TuoTnUdtwy tou Mewmovikou Mavemotnuiou ABnvwy

NepiAnyn: 1o mAaiolo epeuvntikol €pyou xpnuatodotoUpevou amd to Ynoupyeio Aypotikng Avamtuéng katl Tpodipwy
(YTAAT), noapeAndOnoav ta 204 nAeKTPOVIKA OopXeEld TwV SLAVUCHATIKWY dedopévwv Twv Xaptoypadikwy Edadikwv
Movadwv (XEM) twv edadoloylkwv Xaptwv Tou mpwnv EBvikol 16pluatog Aypotikwy Epeuvwv (EGIATE), pe okomo t
YEWXWPLKN 816pOBwaor Toug MPoKeLEVOU va cuvevwBouv pe tov edadoloyiko xaptn tng EAAadag [1]. Metd tn Sievépyela
eléyyou ota 204 mpoavadepopeva apxeia, 6cov abopd To TEPLEXOUEVO TOUG, TO CUGTN O CUVTETOYUEVWY GTO OTIOL0 ElXaV
apxlkd SnuioupynOel kal Tn YEVIKN XWPELKA Toug TomoB€tnon, Kplbnke amapaitnto va mpoypatonolnBolv opKeETEG
YEWXWPLKEG EMEEEPYAOLEG OE 55 amo autd. OL ev Aoyw enetepyacieq KATNYOPLOTIOLOUVTAL OTLG AKOAOUBEC TEGOEPLG OUADEG:
a) SlopBwoelg mowotntag yewavadopdg, B) yewavadpopd kol Pndlomoinon €€ apxng, y) 610pbwon SutAoTumiwy Kot
XWPLKWV emikalUPewv, kat 8) mpotumnonoinon tTwv Bacswv Sedopévwv Twv TEAIKWVY apxeiwv. Me tnv oAokAnpwon tng
mapoVo0C Epyaciag To 26.9% twv e8apoAOYIKWV XAPTWV TWV UEAETWY Tou Tipwnv EGIATE §1opBwbnKav YEWXWPLIKA EVW
ouUVoAlkG@ oe 111 apyxeia (54.4%) mpotumorolBnkav ot Pdoelc Sedopévwv Ttoug. Tehlkd, ol SlopBwoelg Kalt
TIPOTUTIOTIOLAOEL, TWV YEWXWPLKWY opXelwv Twv edadoloylkwy HeAeTwV Tou mpwnv EGIATE, Ba emtpédouv tnv
EUXEPEDTEPN KAl OKPLBESTEPN OUVEVWON TOUG UE Tov £8adoloylkd XAptn TG XwWeag, o omoiog katd avilotolxio Oa
CUUMANPpwWOEel onpavTtika kat Ba mapexel edadpikd Sedopéva oe SU0 SLadopPeTIKEG KALLOKEG.

NE€eLg KAEWLA: XapToypadnon edadwy, Newypadika MAnpodoplakd Zuotripata (M), AfloAdynon edadoloykwv xaptwy

Quality control and geospatial processing of the soil maps of the former NAGREF to facilitate their
integration with the soil map of Greece

Kalivas D.%2, Kairis 0.12, Kopanelis D.*?, Nikitakis E.?

1Laboratory of Soil Science and Agricultural Chemistry, Department of Natural Resources Development and Agricultural Engineering,
Agricultural University of Athens
2Geographic Information Systems Research Unit of the Agricultural University of Athens

Abstract: In the context of a research project funded by the Greek Ministry of Rural Development and Food 204 files were
received, consisting of the vector data of the Soil Mapping Units (SMUs) that synthesize the soil maps of the former National
Agricultural Research Foundation (NAGREF), with the aim of geospatially correcting them and integrate them into the soil
map of Greece [1]. After reviewing the 204 aforementioned files in terms of their content, the coordinate system in which
they were originally created, and their general spatial positioning, it was deemed necessary to carry out several geospatial
treatments in 55 of them. These treatments can be divided into the following four groups: a) georeferencing quality
corrections, b) georeferencing and digitization from scratch, c) correction of duplicates and spatial overlaps, and d)
standardization of the databases of the final files. At the end of this study, 26.9% of the soil maps of the former NAGREF
studies were geospatially corrected and a total of 111 files (54.4%) had their databases standardized. Finally, the corrections
and standardization of the geospatial files of the soil studies of the former NAGREF will allow their easier and more accurate
integration into the soil map of the country, which accordingly will be significantly completed and will provide soil data at
two different scales.

Keywords: Soil mapping, Geographic Information Systems (GIS), Evaluation of soil maps

93



Aemttopepng xaptoypadnon edadwv loviwv Nfjowv

KohoBadg X.1*, ZdykAng I, Tortoéhng ., KaBaoiing 2.}, Koopidng 2.1, NtovAa M. K.

IMnievakelo Qutomnaboloyikd Ivotitouto, Epyactrplo Mn Mapaottikwy AcBevelwv, ESadikwv Mopwv kat FewmAnpodoptkng, Ztedavou
Aéhta 8, Knduowd, T.K.14561, ABriva, EAAGSa, TnA: 2108180232, email: ch.kolovos@bpi.gr

NepiAnyn: H yaptoypadnon kat tagwopnon edadwv, elvar n Swadkacia cuAloyng, avaluong, afloAdynong Kot
amoTUNWOoNG MANPOPOPLWY OXETIKA KE TA XOPOKTNPLOTIKA Kol TG LSLOTNTEG TOUG (PUOLKWY KOl XNULKWY) KaBwg Kat thv
XWPLKA TOUG KOTAVOK). ZTOX0G TG Xaptoypadnong elval n dnpoupyio AEMTOUEPWY XOPTWVY Kal BAoswv SeSopévwy TTOU
TapExouv mAnpodopieg yla Stddopoug okomoug Onwe n Staxeipon Twv edadikwy MOPwWV, 0 OXESLOCUOG XPNOEWV YNG, N
aeldopia koL mpooTacia Twv mopwv. Ita mAaicla tou €pyou Bionian, Ste€dxBnke xaptoypddnon edadwv og OAn TV €ktaon
™¢ Nepldépetag loviwv NRowv katd to cuotnua Yassoglou — Henrard og kKAlpaka 1: ................. KOl XWPLKH povada avadopdg
™ Xaptoypaodikn ESadikry Movada (XEM). Eylve xprion cUyXpovwy YEWXWPLKWY TEXVOAoYLwV Tou Bonbncav toco oTLg
epyaoieg nediov 600 Kkal otnv mapaywyn VPNANG moldTnTAg Kat AEMTOUEPELOG SLAAELTOUPYLIKWY §ESOUEVWVY. OL CUVOALKEG
XEM mou mpogkupav Atav 874 evw HEXPL OTIYUNG Exouv AndOei 483 Selypata edadoug. H cuvolikn xaptoypadeioa éktaon
genépaoe ta 2,19 ekat. otp. PE TIG Kuplotepeg eSadikég opadeg va sival ta Leptosols, Cambisols, Calcisols, Luvisols kat
Fluvisols.

Né€erg kAeldLa: ESadog, Xaptoypddnon, loviot Nfjoot

Detailed soil mapping of the lonian islands

Kolovos Ch.'*, Zagklis G.}, Tsitselis G.%, Kavasilis S.%, Kosmidis S.1, Doula M. K.}

1Benaki Phytopathological Institute, Laboratory of Non Parasitic Diseases, Soil Resources and Geoinformatics, 8 St. Delta str., Kifissia,
GR-14561, Athens, Greece, Tel: 2108180232, email: ch.kolovos@bpi.gr

Abstract: Soil mapping and classification is the process of collecting, analyzing, evaluating and visualizing information about
soil characteristics and properties (physical and chemical) as well as their spatial distribution. The aim of soil mapping is to
create detailed maps and databases that provide information for various purposes such as land resource management, land
use planning, soil sustainability and natural resources protection. In the framework of the Bionian project, soil mapping was
carried out throughout the entire region of the lonian Islands according to the Yassoglou — Henrard system [1] at 1:
.................. scale and using the Soil Map Unit (SMU) as spatial reference unit. Modern geospatial technologies were used to
assist both in fieldwork and in the production of high quality and detailed interoperable data. The total SMUs obtained were
874 while 483 soil samples have been collected so far. The total mapped area exceeded 219.000 ha with the main soil groups
being Leptosols, Cambisols, Calcisols, Luvisols and Fluvisols.

Keywords: Soil, Mapping, lonian Islands
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AloAOoynon TnG amopeiwong tTNG opyavikng ouvoiag tou £8adoug otnv udpoAoykn AEkAvn Tou
AvBspouvta oto mAaiolo npoAnYng tnG Epnuomnoinong Kot tng asldopiking draxeipiong

KuvnyorotAou B.Y, Xatgnylavvakng E.2, Zteddvou 2.2

llvetitouto ESadoidatikwy Nopwv, ENANVIKOC Mewpytkog Opyaviopnog ‘AHMHTPA, Zivdoc, Kevtpiki Makedovia, 57400, EAAGSa
2Tunua lewroviog, xoAn Newteyvikwyv Emotnuwy, Atlebvég Navemotuio tng EAAGdoc (Al.NA.E.), Zivbog, O@scoalovikn, 57400, EANGSa
* e-mail: v.kinigopoulou@swri.gr, tnA: +302310798790

NepiAnyn:_ O avtiktunog tng untofabuiong tou eddadoug Adyw XapnAng opyavikng ovoiag (0.0.) eivatl moAudldotatog Kot
ENMNpedleL 1600 TN yewpyla, 600 kot to meplBaiiov. H Adn pétpwy yla tnv aswdopo Staxeipion tou edddoug sival
ouowwdng yla ™ SlaoddAion NG BLWOLUOTNTAG TNG YEWPYLKNAG TTOPAYWYNG, TNV TpooTacia tnG BLomolkiAdTnTag Kol Thv
eMiTeUEn ULOG LOOPPOTINUEVNG OXECNG OVAUESA OTOV AvBpwWTo Kol To TeptBAaAAov. Katd tn SLapKELO TOU TPOYPAULATOC
LIFEO7 ENV/GR/000278 — Soil Sustainability (So.S.) mpayuatomnow|0nke edadoloyikr) LEAETN 0TO KAAALEPYOULEVO TR MO TNG
Aekavng Tou motapou AvBepouvta anod to Ivotitouto Edadoldatikwv Nopwv tou EATO-AHMHTPA, wote va aflohoynBei o
Kivéuvog tng anopeiwong tg 0.0. kat va potabouv TPOTIoL AVILLETWIILONG Kot TPOANYNG. 2To MAaioLlo auto PeTPNONKE N
0.0. og tpla Babdn dewypatoAniog oe 2346 edadika Selypata, kabwg kat oe 305 edadika delypata and 102 Beppokimia
arnod 8Ladopeg MEPLOXEG TNG AeKAVNG Me SLadopeTIKEG KAANLEPYELEG. ETtiong, €yve SLaxwpLopog Twy edadwv o€ Katnyopleg
ovaAoya LLE TNV TIEPLEKTIKOTNTAG Toug og 0.0., Snuloupywvrtag Bepatikolg Xapteg ota tpia Badn detypatoAniag, yia thv
TOavn eMLBOAN UTOXPEWTLKWY 1) LN OLYPOVOLLKWY LETPWVY ATtO TIC APUOSLEG UTINPEGIEG.

NE€eLg KAEWSLA: opyavikn ouadia, urtoBaduion edadoug, udpoloyikn Aekdvn AvBepouvta, TpoAnin epnuomnoinong

Determination of soil organic matter in the catchment of Anthemounda in the context of preventing
desertification and implementing sustainability

Kinigopoulou V.**, Hatzigiannakis E.!, Stefanou S.2

1Soil & Water Resources Institute, Hellenic Agricultural Organisation “DEMETER”, Sindos, Central Macedonia, 574 00, Greece
2Department of Agriculture, School of Geotechnical Sciences, International Hellenic University, Sindos, 574 00 Thessaloniki, Greece
*Corresponding author: e-mail: v.kinigopoulou@swri.gr, tel: +302310798790

Abstract: The impact of soil degradation due to low soil organic matter (SOM) is multidimensional and affects both
agriculture and the environment. Taking measures for sustainable soil management is essential to ensure the sustainability
of agricultural production, to protect biodiversity and to achieve a balanced relationship between humans and the
environment. During the LIFEO7 ENV/GR/000278 - Soil Sustainability (So.S.) project, a soil study was carried out in the
cultivated part of the Anthemounda’s river basin by the Soil and Water Resources Institute (SWRI) of ELGO-DIMITRA, in
order to assess the risk of SOM deterioration and to propose ways of mitigation and prevention. In this context, SOM was
measured at three sampling depths in 2346 soil samples, as well as in 102 greenhouse soil samples from different areas of
the basin with different crops. Soils were also divided into categories according to their SOM content, creating thematic
maps at the three sampling depths, for the possible imposition of mandatory or non-mandatory agronomic measures by
the competent authorities.

Keywords: soil organic matter, soil degradation, catchment of Anthemounda, desertification prevention
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Aflontoinon tou &€dagoAoyikol xaptn tng EAAGSAC yla Jua TOoxXela TOLOTIKA EKTMNON TNG
KATAotaong tTwv nedivwv edadwv tng Osocaliag mov emAnynoav ano tv Kakokatpia Daniel

Mdooacg ., Kormtavéhng A%, Kaipng 0.1

1Epyaotnplo ESadoroyiag kat Mewpylkng Xnueiag, Tunpa Afomoinong Quokwv Mopwv kat Fewpylkng Mnxavikng, MEwmoviko
MNavemniothuio ABnvwv

NepiAnyn: H alomoinon twv unmapxovtwy eBvikwv xaptoypadikwy deSopévwy Twv edadwv yla omoladnmnote afloAdynon,
OXETLKN HUE MEPBAAOVTIKA 1 YEWPYLKA O€pata, ival Suvatov va SNELOUPYNOEL LA TIPWTOAELQ TIOLOTIKI OTTOTIHNON TG
MEAETWEVNG KABE Popa KATACTACNG. ZTNV TAPOUCA EPYACLa EEETACTNKAY, WG TTPOG TA TMEPLYPAPIKA TOUG XAPAKTNPLOTLKA,
Ta 64N TWV MANUUUPLOUEVWY EKTACEWY Kal TwV TieploXwv the Nepldépelag Oecoaliag oTig onoleg kataypadtnkay txvn
TMANULUpag [1], petd to Kalplkd datvopevo “Daniel”, otn Bdon twv dedopuévwy tou edadoloykol xaptn tng xwpag [2].
KUplo okomo tng epyaciag anotehovaoe n kataypadn Tng eyyevoug taong Twv edadwv tg mepLloxng LEAETNG 6oov adopd
™V gualebnoia Toug oTNV KaTAKAUGoN. ZUyKeKpLéva, amd to oUVolo Twv 14 yaptoypadikwy BLOTATWY Twv edadwv Tou
edadoloykou xaptn tng EAAGSaG, amopovwOnkoav Kol TeplypAdTNKAV ylo TNV TEPLOX MEAETNG 4 Kol €L8LKOTEPA Ol
TIOPOKATW: KAAON KOKKOMETPLKNG cuotaong, kKAion emudpaveiag, uSpopopdikég ouvBnkeg, KUpLa TaEWVOuULKN Katnyopia. OL
€V AOyw £8APIKEG LELOTNTEG ETUAEXONKAV SLOTL UIMOPOUV VA ALTLOAOYGOUV MEPIKWE TO GOLVOUEVO TNG KATAKAUCNG QUTWV
Twv edadwv Kal va oploBeToouv To yevikd TAaiolo evleXOUeEVWY KOAALEPYNTIKWY 1 GAAwv Tapepfacswv. Ta
aroteAéopata €ényolv ot peydAo PBabuod yiati ta £ddadn autd epdavidouv SuckoAio otnv amootpdyylon Kot
katakAu{ovtal Ye vepd oe Tiepinmtwaon éviovwy cuBAvTwy Bpoxontwaong.

Né€erg kAeldLa: Xaptoypadnon edadwv, MANUUUPES, afloAoynon edadwv

Preliminary qualitative evaluation of the impact of storm Daniel on low land soils in Thessaly, based
on data provided by the Soil Map of Greece

Massas |.%, Kopanelis D.%, Kairis 0.1

1Laboratory of Soil Science and Agricultural Chemistry, Department of Natural Resources Management and Agricultural Engineering,
Agricultural University of Athens

Abstract: The use of existing national cartographic soil data for any assessment related to environmental or agricultural
issues, can provide a primary quality assessment of the situation under scrutiny. In the present study, the soils of the flooded
areas and of the areas where traces of flooding [1] were recorded at the region of Thessaly, after the meteorological
phenomenon "Daniel", have been studied in terms of their descriptive characteristics, based on the data provided by the
soil map of the country [2]. The main purpose of this work was to record the inherent tendency of the soils in terms of their
sensitivity to flooding. Specifically, from the total of 14 cartographic characteristics of the soils of the Soil Map of Greece, 4
soil characteristics were isolated and described for the study area, in particular the following: soil texture class, surface
slope, drainage conditions, main taxonomic category. These soil characteristics were chosen because they can partially
explain the phenomenon of flooding of these soils and define the general context of possible cultivation practices or other
interventions. The results help to explain why these soils have difficulty in draining and are flooded with water during heavy
rainfall events.

Key words: Soil mapping, flooding, soil evaluation
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Itpatnykn) SewypatoAnyiog akpBeiag yia Vv  oploBétnon Iwvwv Swaxeipiong otnv
eAaloKaANLEpYELD LE XPriON KN EMPAENOUEVWV LEBOSWV LNXAVIKAG LABNnONG

MrtouytoukAigt 1., Metpomourog! M., XpiotoSoulonovAou? K., NapackeudnouvAoc?3M., Kahavtiomovhoch3 I, TowAng! B. kat
MrapoUyxac*! n.

MNavemnotiuo Natpwy, TuRua Newmnoviag, Epyaotrplo ESdadoloyiag,
2Tewmnovikd Mavemniotipio ABnvwy, Tunua Aflonoinong Ouaotkwv Nopwv kot . Mnxavikng, Epy. ESadoloyiag,
3Nepidépela Autikig EAAAdag, AteUBuvaon Aypotikrg Olkovopiag

NepiAnyn: Ta cuotrpata yewpylag akpLBeiag xpnotponolouvtal OAo KoL TEPLOCOTEPO Ta TEAEUTALA Xpovia kabBwg Sivouv
™ Suvatdtnta ya avénon g MapaywyLKOTNTAS KAl HElwon Tou EPBAAAOVTIKOU OMOTUTIWHATOG. IKOTOG TNG LEAETNG
elval A Atav n oploBétnon edadkwy {wvwv Ue T Xprnon HeBOSwv un eMBAEMOUEVNG UNXAVIKAG LAOnonG. MNa thv mapovoa
UEAETN emAEXONKe aypog €ktaong 40 OTPEUUATWY oTnVv ITapva (Apxala QAévela) ArtwAoakapvaviag otnv Mepldépela
Autikng EANGSag. Mpaypatomowi®nke mukvh Selypoatohnyio eddadoug, 21x21 m, oe BdaBog 0-30cm kal cUAAEXOnKav
ouvoAwka 101 edadikd delypata. Ot péBodog K Means opLoBétnoe 3 {wveg Slaxelplong Kal MAPOUCLACTNKOAY OTOTLOTIKA
ONMAVTIKEG Sladopég LeTaf TOUG yla TIG BLotNTeG Tou pH, Tou N-NO3, avtallagipou Ca, Tou Zn kot tou Cu.H pébodog
Hierarchical Clustering oploBétnoe 3 {wveg Slaxeiplong Kol OTATIOTIKA ONUOVTIKEG SLadpopEG MAPOUCLACTNKAY Yld TO
TIOOOOTO TNG apyihou, To pH Kal tnv neptektikdTnTa Tou £6ddoug oe N-NO3, P, avtara&ipo Ca, Fe, Zn kat Cu. H pébobdog
DBSCAN (Density-Based Spatial Clustering of Applications with Noise) oploBétnoe 2 {wveg SLaxeiplong Kol OTOTLOTLKA
onuavtiki dtadopd PeTafl TOUC TOPOUGCLACTNKE YLO TNV TIEPLEKTIKOTNTA Tou €6ddouc oe Zn.

Né€erg KAewdLa: Setypatohniag akpifeiag, pnxavikn pabnon, Lwveg dtaxeiplong edadoug, yewpyla akptBeiag

Precision sampling strategy for management zone delineation in olive cultivation using unsupervised
machine learning methods.

Bougiouklis® I., Petropoulos® P., Christodoulopoulou! K., Paraskevopoulos®?® P., Kalantzopoulos®® G., Tsolis' V. and
Barouchas*! P.E.

1University of Patras, Department of Agriculture, Soil Science Laboratory,
2Agricultural University of Athens, Department of Natural Resources and Agricultural Engineering, Soil Science Laboratory,
3Region of Western Greece, Directorate of Agricultural Economy.

Abstract: Precision farming systems have been increasingly used in recent years as they can increase productivity and reduce
the environmental footprint. The study aims to delineate territorial zones using unsupervised machine learning methods.
For the present study, a field of 40 acres was selected in Stamna (Ancient Olenia) of Etoloakarnania in the Region of Western
Greece. Dense soil sampling was carried out, 21x21 m, at a 0-30 cm depth, and 101 soil samples were collected. The K
Means method delimited three management zones, with statistically significant differences for pH, N-NO3, exchangeable
Ca, Zn, and Cu. The Hierarchical Clustering method delimited three management zones and presented statistically significant
differences for a percentage of clay, pH, and soil content of N-NO3, P, exchangeable Ca, Fe, Zn, and Cu. The DBSCAN (Density-
Based Spatial Clustering of Applications with Noise) method delineated two management zones, and statistically significant
differences were presented for the soil Zn content.

Keywords: precision soil sampling, machine learning, soil management zones, precision agriculture.
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YrnoBaBuiopéva alatovuxa r Swafpwpéva napaktia £6adpn otnv nepoxn tng N. Mnxaviwvag
Oe000AOVIKNG KOL TIPOTELVOMEVA HETPA MTILOG OMOKATAOTAONG yla TN dnuiouvpyia Botavikov
TLAPKOU

stedavou 2.1, Nanaiwdvvou E.2

ITuAua rewmoviag ALLMA.E., 57 400 Zivdog — Osacalovikn, e-mail: stefst2@ihu.gr
2Tunpa Aacohoyiag kot Quatkou MNeptBarlovtog A.M.0., 55 134, Qoivikag - Oecoalovikn, e-mail: eapapaioa@agro.auth.gr

NepiAnyn: Zto mAaiclo mpotaong yia tn BeATiwon Twv UPLOTAUEVWY CUVONKWVY 0 AAXTOUXO KA UTIOBOOLOUEVA TTOPAKTLA
edadn e okomo tn Snpoupyla BotavikoU kAmou oe meploxn BA tng N. Mnxaviwvag Oecoalovikng, HeAetBnkav ot
YEWMOPPOAOYLKEG GUVONKEG, OL BACLKEG XNULKEG LOLOTNTEG TwV edadwv mou anaptilouv tTnv eploxn, Le tn Stavolgn 10
edadotopwv oe tpelg (3) Stakprtég {wveg kot tn ARPn edadikwyv Seypdtwy, KaBwg Kat n udLotapevn BAdotnon.
Aappavovtag umoPn ta edadikd Kol YEWUOPPOAOYIKA XAPAKTNPLOTIKA TNG TIEPLOXNG, TIPOTE(voOvTOL UETPA ATTLAG
MapEUPaong yla tny atedntikn avaBaduion tTng meploxng Kot tnv mpootacia Twv edadwv amo tn SLaBpwon LECW TEXVLKWY
TIPEUPBAOEWV HIKPAG KALpaKag Kal pUTEVCEWVY KATAAANAWY EL6WV.

Né€erg kAeldLa: untofaduopéva mapaktia edadn, dtaBpwon, amokatactacn, GUTIKA 16N

Degraded saline or eroded coastal soils in the area of N. Michaniona Thessaloniki and proposed mild
restoration measures for the creation of a botanical park

Stefanos Stefanou?, Evgenia Papaioannou?

1Department of Agriculture, International Hellenic University, 574 00 Sindos - Thessaloniki, e-mail: stefst2@ihu.gr, 2School of Forestry and
Natural Environment, Aristotle University of Thessaloniki, 551 34, Finikas - Thessaloniki, e-mail: eapapaioa@agro.auth.gr

Abstract: In the context of a proposal for the improvement of the existing conditions in saline and degraded coastal soils
NW of Nea Mihaniona, Thessaloniki, aiming at the creation of a botanical garden, the geomorphological conditions, the
basic chemical properties of the soils in three (3) distinct zones, as well as the existing vegetation were studied. Taking into
account the soil and the geomorphological characteristics of the area, mild intervention measures are proposed for the
aesthetic upgrade of the area and the soil protection from erosion through small-scale technical interventions and planting
of the suitable species.

Keywords: degraded coastal soils, erosion, restoration, plant species
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LIFE GEOCARBON: Mwa epappoyn yewpyiag avlpaka pe TNV Xprion tou povtéAou RothC

Tptavtakwvotavtig A.", MriatoaAd M., AwAog N.

Ivatitouto ESadoidatikwyv Nopwv — EAANVIKOG Mewpytkog Opyaviopndg AHMHTPA, SodokAn Bevilélou 1, 14123, AukoBpuon, EANGSa
*e-mail: trdimitrios@elgo.gr

NepiAnyn: Napd ta opéAn TnG S€ouevang Tou opyavikol davBpaka oto €5adog, n yewpyla déopeuong avbpaka Bploketal
O€ apXLKO OTASL0 avamtuéng ZxoAlo: Ztnv EAAAda, otnv Eupwrn 1 maykOoULa;. € AUt TN UEAETH, TPaAyUOTONOLRONnKE
oUAAoyH 6edopévwy Kat €yve MPOPRAePN TwV aAAaywV oTa amoBEpata opyavikou avBpaka tou 6AdoUG yLa TLG EMOUEVES
600 bekaetieg otn Autik EAAGSa. Ta tnv edpapuoyr tou povtédou RothC cuAéxBnkav AsSopéva ApaotnplotnTag
(kaAALEPYNTIKEG TIPOKTIKEG) QMO TOUG YewpPYoUG-Tapaywyols, KALHOTIKG 6ebopéva, edadoloyikd 6edopéva amod
£PYQOTNPLAKEG AVOAUCELG KOl €YLVE KoL OVOLOKOTINGN TNG OXETIKAG BLBAloypadiac. MNa tnv aflohdynon tng aBeBatotntag
Tou povtélou, xpnolpomolifnke avaluon suvaloBnoiag pe tnv péBodo Monte Carlo. H épeuva eotiooe kuplwg oe
BookoTOMOUG, KAl AYPPOTEUAXLA BpwHNG. AnpoupynBnkav dUo cevapla: To oevaplo A, mou epappole To poviélo RothC
XWPLG Kopia KOAALEPYNTLKA TIPOKTLKE, KALL TO GEVAPLO B, TTOU CUMEPIAABAVE TO GEVAPLO A LE TNV TPOCGONKN KOTIPLAG OTOV
aypo. H apxLKr TIEPLEKTIKOTNTA TOU opyavikoU avBpaka oto £€8adog kal n Bepuokpacia avayvwplotnkay wg oL KUpLot
TP AYOVTEG TTOU EMNPEATOUV TIG TEAIKEG amoBETELS TOU opyavikoU dvBpaka Kal Twv ekmopmnég COz. TENOG, n £peuva Tovilel
™ onuaocia tng ebappoyng aclbopwv KOAAEPYNTIKWVY TIPAKTIKWY 0TO aypo, OMWE N TpocBrjkn KompLdc, 6Tou autd sivat
Sduvatdv.

Né€erg KAedLd: yewpyia avBpaka, RothC, LIFE, Eupwraikr Emitponn

LIFE GEOCARBON: A carbon farming approach using RothC model

Triantakonstantis D.”, Batsalia M., Lolos N.

Institute of Soil and Water Resources, Hellenic Agricultural Organization — DIMITRA, Sofokli Venizelou 1, 14123 Lykovrisi,
Greece
*e-mail: trdimitrios@elgo.gr

Abstract: Despite the benefits of carbon sequestration in soil, carbon farming is in its early stages of development. This
study involved data collection and predictions regarding changes in soil organic carbon stocks for the next two decades in
Western Greece. To implement the RothC model, Activity Data (agricultural practices) were acquired by farmers, along with
soil data from laboratory analyses and climatic data. A literature review was also conducted. To assess model uncertainty,
sensitivity analysis using the Monte Carlo method was employed. The research primarily focused on pastures and oat fields.
Two scenarios were created: Scenario A, which applied the RothC model without any specific agricultural practice, and
Scenario B, which included Scenario A with the addition of manure to the fields. Initial soil organic carbon content and
temperature were identified as the primary factors influencing final soil organic carbon stocks and CO, emissions. Thus, the
study highlights the importance of implementing sustainable agricultural practices, such as the addition of manure, where
feasible.

Keywords: carbon farming, RothC, LIFE, European Commission
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LIFE GEOCARBON: Eva cUotnpa UtootipLling yewpyiog avlpaka He tn Snuiouvpyla oG XWPLKAG
Baong 6edopévwyv edagoug

Tplavtakwvotavtig A.", MriatoaAd M., AwAog N.

Ivatitouto ESadoidatikwy Nopwv — EAANVIKOG Mewpytkog Opyaviopnog AHMHTPA, SodokAn Bevilélou 1, 14123, AukoBpuon, EANGSa
*e-mail: trdimitrios@elgo.gr

NepiAnyn: H yewpyia avBpaka amote)el pla otpatnyky mpwrtoBoulia tg Evpwnaikig Emitponrg, anoteAwvag £vav
KEVTPLKO TUAwva TG Kowng Mewpykng MoALTKAG. AUTA n KAWOTOUA TPOoEyyLon amoPAENeL 0To va evBAppUVEL TOUG
aypoOTEG MPOOhEPOVTAG TOUG KIvNTPA YO TNV ULOBETNON BLWOLUWY TIPAKTIKWVY SLaxelpLong TNG yng Ke otdxo tnv SEceuon
tou OpyavikoU AvBpaka ota e6ddn Kot TauTdXpova TN HElwon Twv eMMESWV atpoodalpkol avBpaka. QoToc0, éva KUpPLO
{Ntnua os autrv tv npoomddeta eivat n ENAewdn dedouévwy Slaxeiplong otov Topéa TNG Yewpyiag, o sival avaykaio
yla akptBeic mpoPAEPelg twy amobepdtwv Opyavikol AvBpaka oTo €6a¢doc. Ma va aVTLLETWTTILOTEL AUTO TO GNUOVTIKO KEVO
ota 6ebopéva, To €pyo LIFE GEOCARBON, mou amote)ei éva mponapackeuaotikd épyo LIFE, mpoetolpdlel to €6adog yla
™ HeAAoVTIKN avamtuén evog LoxupoUl epyaleiou - tou Epyaleiou YroAoylopol AvBpaka otn Mlewpyla. H peBodoloyia tou
LIFE GEOCARBON mneptlapBavel tn cuAAoyr TPOKTIKWV Slaxelplong tng yewpylag amd toug aypoteg. Tautdxpova,
GUAAEyOVTOL KOL EVOWMATWVOVTAL ONUAVTIKA Sedopéva edadoug o pa GLAkn mpog tov xpnotn Baon dedopévwv web-
GIS, mpoodépovtag auEnuévn MPOoPACLUOTNTA KoL XPNOTIKOTNTA. TEAOG, TO £pYO XPNOLUOTOLEL HOVTEAQ QVTAAAQYAG
avBpaka yla va tpoPAEPeL Ta moocootd Séopeuong Opyavikou AvBpaka Kot TLg ekmopunég CO2 amo ta e6adn. OL KALVOTOMES
nipwtoBouliec tou £pyou LIFE GEOCARBON otn culhoyr, amoBrikeuon kal povtelomoinon twv dedopévwy amoteAolv va
ONUAVTIKO BAUa pog TRV TTARpN aflomoinon tg yewpylag avBpaka yLo ToV UETPLOOUO TNG KALUATIKAG aAlaync. Etal, to
£pyo LIFE GEOCARBON otnpitet to Blwotpo péAov tng yewpylog.

Né€erg kKAeWdLA: yewpyla avBpaka, web-GIS, LIFE, Eupwraikn Emttponn

LIFE GEOCARBON: A carbon farming support system by establishing a spatial soil database

Triantakonstantis D.", Batsalia M., Lolos N.

Institute of Soil and Water Resources, Hellenic Agricultural Organization — DIMITRA, Sofokli Venizelou 1, 14123 Lykovrisi, Greece
*e-mail: trdimitrios@elgo.gr

Abstract: Carbon farming is a strategic initiative of the European Commission and a central pillar of the Common Agricultural
Policy. This innovative approach aims to encourage farmers by offering them incentives to adopt sustainable land
management practices, with the goal of sequestering Organic Carbon in soils while simultaneously reducing atmospheric
carbon levels. However, a key challenge in this endeavour is the lack of Activity data on agricultural management in the
farming sector, which is essential for accurate predictions of Organic Carbon stocks in the soil. To address this significant
data gap, the LIFE GEOCARBON project, a preparatory LIFE project, is preparing a future development of a robust tool - the
Carbon Farming Calculation Tool in Agriculture. The methodology of LIFE GEOCARBON includes the acquisition of
agricultural management practices from farmers. Simultaneously, valuable soil data is gathered and integrated into a user-
friendly web-GIS database, greatly enhancing accessibility and usability. Finally, the project utilizes carbon exchange models
to predict Organic Carbon sequestration rates and CO2 emissions from soils. The innovative initiatives of the LIFE
GEOCARBON project in data collection, storage, and modeling represent a crucial step towards fully utilizing carbon farming
for climate change mitigation. Thus, the LIFE GEOCARBON project supports the sustainable future of agriculture.

Keywords: carbon farming, web-GIS, LIFE, European Commission
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Anpoupyia EBvikwv Xaptwv Edadikwv Idottwy touv Edadoug

Tplavrakwvotavtng A.*, AwAog N., MiatoaAila M.

IvotitoUto Edadoidatikwy Mopwv — EAANVIKOG Mewpyikdg Opyaviopog AHMHTPA, SodokAr BeviZéhou 1, 14123, AukoBpuon, EAAGSa
*e-mail: trdimitrios@elgo.gr

NepiAnyn: tnv EMASa umdpyxouv onuavtikd mpoPAfuata mou adopolyv TNV mapaywyLkotnta Kot thv asidopia tou
edadoug, Ta onoia cuvdeovtal pe Intrjpata 6Onwg ta adatouxa kat pnxa eddadn, n dStdBpwon kat n epnuomnoinon. EnutAéoy,
Ol TPOKANOELG TNG KALLATIKAG OAAQYAG KOL TNG gpnpomoinong B€touv kat emikatlpa {nTARATA, Onwg n dtachdaiion tng
HaKpOoTpOBeouNnG BLwolpdtnTag Twv dadikwy MOpwv Kal n aodaiela Twv tpodipwy. MNa vo QVILETWLOTOUV aUTA T
Opata, n Naykooula Xupnpaén ya to Edadog (Global Soil Partnership) tou FAO €xel eklviioel tnv mpwToBoUALa yLa T
Snuloupyia TwV MOYKOOHLWY XapTwV Twv edadkwy L8LotATwy tou edddouc (GSNmap). O kUpLog 6TOXOG AUTOU TOU £pyou
elval va pelwoel tnv ENAewdn yvwong ota §edopéva Twv LELOTATWY Tou £5ddoug Kal va apeXeL atoug umteVBuvoug APNg
anodAcewy TG TILO EVNUEPWUEVEG TTAnpodopies. H apxiky ¢dacn autng tng mpoondbelag Eekivnoe pe tn Snuloupyia
BepaTikwy XapTwv otATwy tou e6Aadoug Xpnollomolwvtag MePPAANOVTIKOUG TIOPAYOVTEG KAl XWPLKA edadilkd
S6edoéva, LLE TN XPON TEXVIKWVY UNXAVLKAG LABnong.

Né€erg KAeWdLA: EBviKkol xdpteg, ESadikec ISLoTNTEC, Astdopia, GSP, FAO

Greek National Maps of Soil Properties

Triantakonstantis D.", Lolos N., Batsalia M.

Institute of Soil and Water Resources, Hellenic Agricultural Organization — DIMITRA, Sofokli Venizelou 1, 14123 Lykovrisi, Greece
*e-mail: trdimitrios@elgo.gr

Abstract: In Greece, there are significant concerns regarding soil productivity and sustainability, which involve issues like
saline and shallow soils, erosion, and desertification. Additionally, the challenges of climate change and desertification raise
other crucial issues, such as ensuring the long-term sustainability of soil resources and food security. To address these issues,
the Global Soil Partnership of the Food and Agriculture Organization of the United Nations (FAO) has launched the initiative
to develop the Global Soil Nutrient and Nutrient Budget maps (GSNmap). The primary goal of this project is to eliminate the
lack of knowledge in soil property data and provide policymakers with the most up-to-date information. The initial phase of
this endeavor commenced with the development of thematic soil property maps using environmental factors and spatial
soil data, employing machine learning techniques.

Keywords: National Maps, Soil Properties, Sustainability, GSP, FAO
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