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EYXAPIXTIEY

Oa MBeia va evyaplotiom Bepud tov emiPAémovra Kabnynt| pov k. Iletpomovio
Ymopo, Emikovpo Kabnynt tov epyactnpiov tov Knmevtikdov Koailepysidv, o
omolog pe EUMICTEVTNKE HE TNV OvOABeoT TNG GLYKEKPWEVNG UeAETNC. Me v
KaBoOMYNGN TOL Kot TNV ToALTUN Ponbela Tov €1oNABE €1¢ TEPAG 1 CLYKEKPIUEVT
UEAETY.

Oa Meia emiong Vo, evYaPIGTHGE OAL T, LEAT TOL epyactnpiov ¢ Edagoroyiag yix
TNV OAOKANP®ON €VOC ONUOVIIKOD UEPOVLC TNG E€PYACIOG KOl 1O10UTEPOC TOV K.
Avtoviddn Baoiin, Avaminpotm Kobnynt, yia ™ Ponbewo tov kabng kot tnv
avéyvmon Kot oEoA0YNoN TG MEAETNG auThg ¢ UEAOG TG emttpomc. Evyopiotd
oAb kal tov K. Kapkdvn Avéot, Emikovpo Kabnynt), ¢ O6egvtepo pérog g
EMTPOTNG OEIOAOYNONG TG LEAETTG.

‘Eva peydho guyopiotd ot @i Kot cuvadeApo uov AvEST! XTaLpPOVAO Y10, TNV
dprotn cvvepyacia katd ™ dteéaymyn TOL TEWPAUOTOC.

Ag Ba umopovca va mOPOAEly® TNV OIKOYEVEWW HOL Yio TN oTthpién Ko M

CLUTOPAUGTOGCT] TOL OV TPOGEPEPE KOTA TN SIOPKELN TOV GTOVIDV LOV.
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OEQPHTIKO MEPOX



IHEPIAHYH

O1 daTpoikég GuVNBELEC Ta TEAELTAIO, AKOAOVLOOVY TO TPOTVTO LYIEWNG SIUTPOPNG
™G uecoyelokng oAl kot Kpnrikng datpoenc. To Aoyavokopkd, kot dypa. xopto
Gpy1oaV VO, OTOKTOUV PEYEAD EVOIOPEPOV KL VO TPOSEAKVOVY OAOEVD. KOl
TEPIGGOTEPOVE KOTAVOAMTEG, AOYM TMV EVEPYETIKMOV 1010THTOV GAAL TOV TANOOLG
Brrapvav Kot Bpentik®dv otoryeinv mov olabétovv. H mocdmta avtdv mov umopet va,
LOG TPOGPEPEL 1] UOT €lvarl LeydAn aAAd Oyl TOGO Y10 VO UTTOPEL VA, KOADYEL TIG
avayKeG OAMV QLTOV TOL TA TPOTILOLY. Eekivnoe Aowmov 1 ovaltnor Tpormy
KOAMEPYELOG TAOV AVTOPLMV AUYOVOKOUIKOV.

‘Eva amd o dypla kot quto@un yopta ivatl 1o otapvaykddt (Cichorium spinosum L))
10 omoio kevrpilel TO EVOUPEPOV TEPIGGOTEP®Y KATAVIAMTOV OGO TO YvmPIilovv
kaAvtepo. To avrtikelpevo g mapovoas UEAETNC eivor M emidpacr mov £yl 1O
AUUOVIOKO GLmTo S10(pOp®Y TOGOSTMOV 6TO BPERTIKO SIGAVUA TOTIGUATOC TV PUTOV
KaBhC Kol TNV emdpacn TOV SASOYIKOV GUYKOMIODOV Ol TNG ETOXNG KOAMEPYELQS.
Xpnowonombnkav S5 emeuPdcelc pe 14%, 24%, 34%, 44% o 54% N omov
notiCovtav 20 gutd y1o kaBe oudda. Ilpaypoarorombnkay 2 komég katd v 1" emoyn
KaAMEpyewg kot 1 xomm xatd tn 2" emoyn. Or xoAMépyeieg érafoav ydpao o610
KOAVDUUEVO HE TAQCTIKO, Un Bepuoavouevo Beploknmio tov gpyactnpiov Ievetikng
Beitimong @utov tov I'I1.O, katd to ypovikd ddotnua Askéupprog 2016-Mdiog
2017, ypnowonoiwvtag to EvieAnc Tuyaomomuévo Zyédto.

Ot amOITOVEVEC LETPNOELS Y10 AUTY TN UEAETN NTAV 1] GLYKEVIPWOGT YAMPOPUAANC,
70 voortd Kat Enpo Pépog, 0 apBudc Tmv QUAA®Y, 1 OIAUETPOG TNG POLETAC TOV PUTAOV
KaOMC Kat 1 GLYKEVIP®ASN BpenTiKOV ototyciov ota v K, Ca, Mg, Mn, Fe, Zn,
NO73 ko oAkod N. Kavéve mocootd N dev ennpéace opynTikd 1 0eV TPOKAAEGE
KO0 QAUVOUEVO TOEIKOTNTAS 6TO PUTAL.

Ta omotehéopoTo ™G HEAETNG MTaV OOQPOPETIKO OGOV aQOpd. TG, TOCOTIKA
YOPOKTNPIOTIKE, TOV QULTOV KOl OGOV apopd. TO TOWOTIKA YopokINPloTikd. Ta
TOGOTIK(L YOPOKTNPIOTIKA 7OV &ival 0 aplBudg Tov UAAOV Kol TO VOTO PAapoc
guvoovvtol amo T eOvorwpivi koAlépyela (1M emoyn) He S1adoyIKEC GUYKOUIOEG Kol
TOTIoCUO, HE OAVHOTE HE VYNAO TocooTd oupoviakoy ol®dtov. Ta moloTikd
YOPOUKTNPISTIKA OTMG 1| CLUYKEVTPMOT| YAMPOPUAANG KOl TO. OPERTTIKG GLGTATIKA GTA
QUM TOTE €VVOEL M aVOIEIATIKY KOAAEPYELD UE €va HéEGO Tocootd N oto 24% -

34%.



ABSTRACT

The eating habits of the latter follow the healthy eating habits of the Mediterranean as
well as the Cretan diet. Lawn and wild grass have begun to attract a great deal of
Anesti and attract Mn and Mn consumers because of their beneficial properties but
also the multitude of vitamins and nutrients they have. The amount that nature can
offer us is great but not so much to meet the needs of those who prefer it. So the
search for ways of cultivation of native beekeepers began. One of the wild and native
grasses 1s Cichorium spinosum L., which stimulates the Anesti of Mn consumers as
they know best. The object of the present study is the effect of ammonia nitrogen of
various percentages on the plant nutrient solution and the effect of successive crops in
the growing season. 5 interventions were used with 14%, 24%, 34%, 44% and 54% N,
where 20 plants were watered for each group. Two cuts were made during the first
crop season and 1 cut during the 2nd season. Cultures took place in the plastic-
covered, non-heated greenhouse of the plant genetic improvement workshop of the
GHP during the period December 2016-May 2017 using the Completely Randomized
Plan. The required measurements for this study were the chlorophyll concentration,
the dry and dry weight, the number of leaves, the rosette diameter of the plants as well
as the nutrient concentration in the leaves: K, Ca, Mg, Mn, Fe, Zn, NO-3 and total N.
None of N has adversely affected or caused any toxicity effect on plants. The results
of the study were different in terms of the quantitative characteristics of the plants and
the quality characteristics. Quantitative characteristics such as number of leaves and
fresh weight are favored by autumn crops (1st season) with successive crops and
irrigation with solutions with high ammoniacal nitrogen. Qualitative features such as
chlorophyll concentration and leaf nutrients then favor spring culture with an average

N ratio of 24% to 34%.



EIZAT'QI'H

KE®AAAIO 1

O1 S1aTpoPiKéC GUVIHBELEC TOV AVOPOTMY NTAV OLUPOPETIKES AVAAOYA, LUE TOV TOTO
a0 TOV OTO10 KaTdyovTay aAAd Kot Bpickovtay kot exnpedlovioy amd To KAMuQ, TV
aVTOPLY YAWP1da KOBMGS Kot TNV Tavida Tov Tomov avtov. Kdbe Aadg mpocdpuooce
daTpo@r) Tov pe Pdomn Ta TPOIOVTO TOL TAPNYAYE O TOTOG TOL. ME TO TEPACUA TOV
¥POVOV ApyIce 1 avalfTnoT TG TOLOTNTUS TG TPOPNG KOt Oyl AmAd 1) €DPEST NG YU
™V KdAvym Tov avaykdv e H avamtuén ko n e€éhén tov epmopiov dievpuvay v
Kkatoaviimwon Tpoedv. Etct, mpoidva pe vynin katavaimon eEdyOnkay Kot oe uép

7OV MTOV GVGKOAN 1| TAPAYWYY| TOVC.

1.1 HAIATPO®H TOY ANGPQIIOY

1.1.1Iotopiki) avadpoun ot SLATPo@1] TOL AvOpOTOU
O avBpwmog amd v apyn TG ONHIOVPYING TOV, Y10 VO EXIPLOGEL TPEPOVTAY KATH TO

mieiotov pe aypla (oha ka uTd . O TPAOTES AVUPOPES Y10 KAAMEPYELN PUTIKDV EL0DV
onuewvovtal oto 10.000-13.000 ©.X. 6émov mPpOTAPYIKO POAO OGN OlUTPOPN] TOV
avOpOTOL KaTelyay Ta c1tnpd, To pLLL Kot Kamolw oompia. ([Tékag, 2014).

H Swrpogn tov AiKOV KOWOVIKOV oTpoudtev oty EAAGSe omd ta uecaumvikd
xpévio Tov 7% ¢ 15 awmva, otnpilovray Katd KOP1o Adyo 610 Ay oVOKOUIKE £10m
,T060 0T0, KAAMEPYNGIUO 66O Kol 6TOVG PAAGTOVG , GUAAN, pilec Kot GAAD QUTIKE
LEPT] TV QLTOPLOV PLTMOV EKEIVNG TNG €MoYNG. Me TNV Tapodo TV ¥POVEY OUNE TA
Ay OovoKopIKG 10n elonABay Kol oty KaBNUEPIVOTNTA TOV OVOTEPOV TAEE®VY, TO
omola. amoTeEAOVGAY TTAEOV ONUOVTIKO HEPOG TNG dTpogng tewv avipomwv. Ta
emopeva xpovia, Kot, Kotd tn odpkeia g Tovpkokpatiag, mpocdideTal aypoTiKog
YOPOKTNPUG GTN 010 TPoP] TV EAMVOV e KUP10, GLUGTATIKA TA AUYOVIK(L, T XOPTO
Kol T0. OCTPLN HE TPMOTUYOVICTIKO poAo vo £xel To chaudrado. Ev ocuvveyela ta
MUY OVIKG amoteAobV emtiong SNUAVTIKO HEPOC NG daTpoens Tov EAMvev Katd
Sbpxela Tov 19%° pe 20°° audva ko daitepa, katd ™ owdpkelo ¢ Katoyng omov
nTav n uévn tpoen touvg pall pe Ta domplo kol GAAa QuTIKE €161. Metd v Katoyn,
oto TéAN Tov 20%° aiwvo mapatnpeital £opon OTNV VAEPKATUVAIAMGT TPOPNG OC
KATOAOUTO NG MTOTNTOG Kol TG Ttetvag, pe Toug EAAnveg va evdidouv 6ta S10Tpo@ikd.

dutikd wpdtvma (Matdha, 2015). O clhyypovog Tpomog (oNg TOV avOpOTMY EXNPLACE



OPKETE KO TIG SLOTPOPIKES TOLC TPOTIUNGELS, AOY® TOL TEPIOPIGUEVOD EAEVBEPOL
¥POVOL, UE OMOTEAEGUO VO TPOTILOVY TO YPNYOPO Kol ETOWO (QUYNTO Y10 OPKETEC
dexaetieg. Ta tedevtaio ypovia OUMC, 1 ‘UOOA’ NG VYIEWNG OTPOPNG KOl TGV
superfoods, Tov pe TV KATAVAA®GN TOLC EUTAOVLTILOVY TOV OPYOVIGUO UE BpEmTIKG
ototyeia kot yvootoryeio kabmg eniong Tov ‘Bwpokilovy’ Kal TOV TPOGTATEVOLY ATd
S1bpopec coPapéc acBEVEIEC, EXOVV KAVEL TOVG KATAVOAMTES VO, GTPUPOVYV TPOC TA
hayovoropikd gion (Petropoulos et al.,2016 ).

Ot 01GQopeg UOPQEC KOPKIVOL, OV TPOSPAAAOLY OAOEVO KUl TEPIGGOTEPO TO
SLYYPOVO KOGUO, EIVAL TIC TEPIGCOTEPEC POPES UN ovTipeToriclue. Exet amodeytel
Aomév 0Tl M KOTAVAA®GY QPOUTOV KUl AQYOVIKOV UEIOVEL OMUAVTIKE TNV
TOOVOTNTA EUPAVIONG KUPKIVOL AdY® TV Opemtik®v otoyeiov ond Ta omoia

amotehovvTal (Xmup1ddmoviog K.4., 2008).

1.1.2 Meooyslakt) Statpo@n
H Meocoyeiokn olatpoen €ivolr 0pog OV YPNCIUOTOIEITOL Y10, VO, TEPIYPAYEL TIC

dTpoPikég cuvnoeleg TV Aadv ¢ Mecoyeiov chupova pe tov Ancel Keys to
1945 b6ivovtag 1dwaitepn éupacn ot oatpoen tov EAAMvev kot tov Itahodv Kot
ocvykekpléva g Kpnmge kot g votog Itarag ot onoiol avrikabiotobv peydio
TOGOGTO TOL AMmovg Tov ypetdlovror nuepnocing pe to ehadrado (Nestle, 1995).

H Meocoyeiakn owtpoen, 6nmg @aiveror kol amd v SoTpo@ikn mupoauioa, &xet
VYNAEG OMOUTNGEL GE GPOVTO, AQYOVIKG, OMUNTPIOKG Kot Ocmple. To wapla, to
TIOVAEPIKO, KO TO, TTPOIOVTIO YAAUKTOC UOTEAOVY CNUAVTIKO HEPOC EVD TO KOKKIVO

KpEOG TPETEL VA, amoPevyeTo Ko va, Tpotipdrtal 1 pe 2 popéc v efoopdda To ToAv.
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Tympe 1 TTupoapioa pecoyetoxnc dtarpoenc (mnyn: Yrovpysio Yyeiog xon I[Ipdvorag, 2014)

H Kpnm kot o Aadg ™G amoteAovyv KOPIOVG EKTPOSHTOVS NG MEeGOYelaKNg
STPOPNG aPov aKOAOLOOVY TIGTH OKOUO Kol CNUEPT. GLTO TO TPOTLTO OLUTPOPNC
MY® ™G QUENUEVC TOPAYOYNG ANYOVOKOUIKAOV €10V Kol Ayplowv ¥OpT®vV Tov

vrapyet oto vnoi (Georgakopoulos et al., 2010).

1.2 NAXANIKA

Ta tpoépua mepiéyovv Opentikd ortoryeion mov ywpilovial 6e HUKPOSIOTPOPIKA
oTolyeln Kol LIKPOOITPOPIKE, oTOtXElN OVEAOYQ e TV evEPYELNKT TOVG cLpPBoAn. Ta
LOKPOOIOTPOPIKA GTOYElN Elval Ol TPMTEIVES, Ol VOUTAVOPUKEC Kol To Admn Kol Ta
KOOl TPOPIKG,  otoryeio.  eivar ot Prrapiveg kol ta  avopyovo  oTOlXEIN
(Zmup1oomovrog .4, 2008). Ta, Aayovikd amoTeAOVVTOL KUPIME O WKPOSIOTPOPIKA
otolyela Ko 6g pIKpO TOGOGTO OO HUKPOSATPOPIKA. AVTO T KAVEL TEPIGGOHTEPO

¥PNoa Kot ‘afdo’ 6e oyéon e To, LTOAOLTA, €101 TPOPOV.

10



Ta Aayovikd , coueove pe Ty mopouido ¢ Mecoyelokng dTpoPns, TPETEL VA
QTOTEAOVV OVOTOOTOGTO KOUUATL TG KUOMUEPVOTNTAG. ZUYKEKPIUEVA 1) TUEPT O

MyM Ao avik®dv Kol Ayplov yOpTev O TpEmeL va avEpyeTal oTi¢ £EU(O) LiKpouEePIOEeS.

1.2.1 Attty Tkt onpacio AGYavikwv
Ta hoyovikd elvar TAobG10L TNYN OLUTNTIKOV WOV OV GUUUETEYOLV OTN) GMOGTN

AELTOVPYIO, TOL YOOTPEVIEPIKOD GUOTNUATOS. ATOTEAOVVTOL GE HEYOAO TOGOGTO Ao
vepo, OTIG TEPLOCOTEPEG TEPITTAGELS TAV® amd 70%. Eyovv yaumAd Bepuidkd osiktm
KOl GTOTEAOVY UEYOAO HEPOC TNG SOTPOPNG TOV avOpOT®Y TToL BEAOLY Vo YAGOoLV
Bapoc.

H mepiektikémrd toug 6€ voatdvOpaxes, mpwteiveg kot Almn (LaKpoO1aTpOQIKd
otolyeia) etvar e€apetikd YoaunAn HE TO TOGOGTO TMV TEAELTAINV VO OTOVEL £MC
0,6%. To T0GOGTO TOV TPOTEWVAOV QTAVEL £0C TO 6,3% Kot TOV VIUTAVOPAK®OY MG TO
22,1% tov vorol Touvg Bdpouc.

Ta Aayavikd mepiéyovy emiong ovopyava ctoryeio o omoia fonbovv otn pubuion Twv
NAEKTPOAVTAOV TOVL CIUATOG, OTNV gvepyomoinon Tov evlbumv kKabdG Kol 610
oynuaticud GUVOET®VY opYaVIKOV evideemv. Ta atoryeia avtd eivar o oidnpog (Fe), to
acPéotio (Ca), 10 kdio (K) xobbdg kar dAha omwg: vatpro(Na), edopopog(P),
uayvnoto(Mg), almto(N), Oeio(S) kot dAra (Xa, 2010).

270, HIKPOOIITPOPIKE OTOLEID, TOV TPOP®OV €KTOC amd TO avopydva GTovyel
nepiEyovtar ko ot Prrapives. Ot Prrapiveg elvar Pacikég opyavikég EVOGELS TOL gival
AmOPOUITNTEG Y100 TOV OPYOVIOUO KOl OIEVKOADVOLV TIG UETOPOAIKEG AEITOVLPYIEC.
Kdanoteg Prrapiveg Aettovpyobv Kot ¢ cLVEVILUA Kol £XOVV OVTIOEEIOMTIKN Opdom
TPOGTATEVOVTAG T ovOpdTva, KOTTapo and v o&edmtikn (nuia (Kapopoidxn,
2015). Avtéc @tdvouy ota SQeopo KUTTAPO, TOV OPYOVIGUOD HEGE® TOL CIUATOC.
Yrapyovv 13 PBacwkég Prraptveg: A, E, D, K, ka1 C xabdg kot ot Prrapiveg tov
cuumAéyuatog B ot onoieg etvar mwéve amd 12.(Toovkard, 2018) Ta Aayovikd extdg
amd OAL TO TOPOTAVE OTOWEIN TEPIEYOVY KUl KOPOTEVOELDN, QAo ovoelon,
ToALQaIVOAReES, ®-3 Kol -6 Amoapd  offa, a-AvoAevikd o&Dy  KaBMO¢  kal
CECKITEPTEVIKEG AMUKTOVEG, YEPUAKPOAIOLD, TOVVIVEG, KOUPIVES, GTEPOAEG, TPITEPTEVICL,
OAKOAOEION KOl GOMMVIVEC 7OV Elval oTOLXElD OMUAVTIKA Yl TOV OPYOVICUO

(Zorovikintn, 2015).
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1.2.2 0 6poG «AXYOVEVOPEVO»
«Aayovevduevay givor dha To. QUTIKA €101 oL avToPLOVTUL 6 OAN TV EAMviKY

EMKPATELD KO YIVOVTOL OVTIKEILEVO GUAAOYNG KO EKUETAAAELONG Y10 TIG OVAYKES TNG
avOporivng datpoPns (Axovpovakng, 2007)/Eva pikpd HEPOC aLTOV TV QUTOV
YPNOILOTOIEITOL OO TOVG TOPAYWOYOVS Y10 CUOTNUATIKY KUAMEPYELD, ETOUEV®OC Oa
ntav ypnowo va yiver pla Sbkpion avaueso ota KaAlepynowo €idn Ttov
AMUYOVEVOUEVOV KOL GE QT OV OKOAOLOOUV OKOUO TNV CLOEVTIKOTNTA TOV OPOv
‘VTOPLEC KaBMC 0ev KaAMepyouvtol axoua. To evolapépov yio v KaAMEPYELX
AMUYOVEVOUEVOV QUTOV LILAPYEL AOY® NG VYNANG SaTpoPikng Tovg adlog Kol TG
e0KOANG TPOGUPUOYNG TOug oe ovtifoeg ouvOnkeg, kabhg Kol AdYy® TOV
eopuakevTik®dv 1wiomtov (Kapapaidxn, 2015). Exiong to yeyovdg 011 o1 GvBpwmot
OTIG TOAELG OV £YOLV T dUVATOTNTO VO, GLAAEEOLY TO, AVTOELT] €10M €lval Evag aKOUa
Myyog mov £xe owénbet 1 KoAMEPYELX QVTOV TV €100V (ZaiovikidTr, 2015).

Tnv 1ehevtaior oekoetio AOy®m g &fopong moAA®V coPapdv acbeveldv ot
KATOVOA®TEG £YOVV QQNOCEL TNV KATOVAAWMGCT TOV ETOIUMV QUYNTOV Kol £YOLV
vioBetnoetl Evav VYIEWO TPOmo (NG He To AoyoviKa Kot To dyplo xOpTo va, £yovv
TPOTOYOVICTIKO PO ool HeTd amd Epeuveg €xel amodeydel 6Tt ot Meocoyetaxol
Aol kot 101aitepo ot Kpnrikol &yovv paxpolmio kol KaAr vyeio, A0y NG VYIEWVNG

STPOPN G Ko NG KaTavaimong Aayavik®dv (Ppaykovin, 2010).

1.2.3 Ol QAPUAKEVTIKEG LSLOTITEG TWV AAXAVEVOLEVV
Ta hayovevoueva exktdg amd v vymin daTpogikn Toug aéila eltvarl ToAd onuavtiKd

KOl Y10, TIG QOUPUOKEVTIKEC TOLG 1010TNTec. H 1atpikn malotepa dev MoV TG0
e€eMypévn 660 1o terevTaio ¥pdVIO, UE AmOTEAECHA Ol VOPMOTOL VO PN CILOTOLOLV
KaTé KOPLo AOYO TO MOPUOOGIOKG “YIOTPOSOPIY MOV OTOTEAOVVIOL OmO O10pOopa.
aVTOPLY PLTA. AKOUO SUMG KUl TOPA Ol AVOP®TOL 6T, YWPLAL OAAL KOl OTIG TOAELG
ocuveyilovv Kat VIBETOLY AVTOVG TOVG TPOTOVG AVTILETDOTIONG TOV AGHEVEIDY KAONDC
TAEOV Y10 TNV OVIIUETOTICT TOUG VTAPYOLV 014.9popa. PlOAOYIKA CKEVAGUATH KOl
PAPUOKD, LE PAGIKO GLOTOTIKO TOLE PUTIKG LEPT] AVTOPLAV.

Ol QUPUOKEVLTIKEG 1010TNTEC TOV  AQYXOVEVOUEVOV — OTOYEDOLY  Kupiwg of
depuatondOelec, YOOTPEVIEPIKA KOl TATIKA TPOPANUATO, Y10 TV TPOANYT| KUTA TOL
KOpKivoy, TV KapSloyyelokdVv mafnceny Kabhc Kot TOAAMDY GAADYV 0GOEVEIDV.
‘Exyovv emiong aviyukpoPlokés, Ol0LVPNTIKES, OVTUTUPETIKEG, OVTICTUCUMOIKES,

avTifnyég kot GAreg 1010tTeg. Emiong &xovv avtioleldmTiky avocodieyepTIK-
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OVTUKY], OVTIQAAEPYIKT KOL OVTI-DTEPYAVKOIUIKY OpAoT) Kol TEAOC UEIOVOLV TN
YOANGTEPIVY, TO TPIYAVKEPIOIN Kol TO OLPIKO 0&D, KATUTOAEUOVY TNV KUTAKPATNON|
VYPOV  OTO TPOEUUNVOPPOIKO GUVOPOUO, TNV VLIEPTUCT Kol TO GkopPovto

(Zorovikintn, 2015).

1.2.4 Ta Aayavevoueva oty EAAGSa

>11¢ d1dpopeg mePLoyES ¢ EALAGOC vItdpyovy TOAAD ovTOPUY PUTE, OO T, OTOld
Kkémola, efval evdnuikd. Evonuukd etvon to @utd ta omoia €ival ovtoguy o€
GUYKEKPIUEVEC TTEPLOYEG 1] OIKOGLGTIUATO, KAl 08 QUTPAOVOLY TOLOEVA dAAOD. XNV
EAMGSO amavTtdvTol 6 pHeydAovg TANBUGHOUE KUPIWE OTIS OMOUAKPVUGUEVEG TEPLOYES
Kal vold. Xvykekpyéva, otov EAAadKO yhpo vadpyovy 5700 gutikd £iom omd to
omoia 10 13% etvan evonuikd. Ta 1700 avtoeun gutd Bpickovror otnv Kpntn 6mov
ta 167 etvon evonuikd (INavvoving, 2008). H Kprtn &xel miovoia yAwmpida v onoia
YPNOWOTO0VV 6T O10TPOPY TOLE Ol KATOWKOl TG OnmG £xel TPoovaPePOel Katl o€
avtd ogelleTonr M KOAN vyelw wov Swbitovv. Avtd mopakivel OAOEva Kol
TEPIGGOTEPOVS VO KAAAMEPYOUV TA, AVTOPVT| KAl 10104TEPA EVEPYETIKE, GUTE. TNG.

To televtaio Odotnua 10101TEPO EVOOPEPOV EYEL TPOKUAEGEL 1 KOTOVOAMGY TOL
@uToL ‘otapvaykdr (Cichorium spinosum L.) To omoio kaAMepyeitan Kot dlatiBeTon
EVPEMG KLPIMC OTIC TOMIKEG OyopéG. Ba avaAvbel eKTEVHDS TO GLYKEKPIUEVO QUTO

TOPOKATO aPOoL ATOTEAEL TO PUTO UEAETNG TN GLYKEKPIUEVNC TTTUYIOKNG.

1.32TAMNAI'KA®I

1.3.1 Botovikn taéwvéunon

H ta&wvounon tov octapvaykabiob yivetor og eENg:
Kingdom : Plantae

Division : Magnoliophyta

Class : Magnoliopsida

Order : Asterales

Family : Compositae-Asteraceae

Genus :Cichorium

Species :spinosum

1.3.2 Ovopacia
13



Etvporoyikd n A&EN otapvaykddt (Kiydplov to akavimoeg) Tpoépyetor amd Tig AEEelg
‘otduva’ ko ‘aykadl Kabm¢ o1 KPNTIKOL TO YPTNOUYLOTOOVCHY TOTOOETMVTAG TO OTIG
OTAUVEG Y10 VO. LNV EIGEPYETAL OTO EGMOTEPTKO TNG OKOVI KU EVIOUN TPOGTATEVOVTOG
TO VEPO 1| OTL dAhO Tepieiye (Zarovicumrn , 2015).

AlAeg ovopocieg Yo 10 otapvaykddl eivor padikootolid 1 pdtkostoPid, arpdc,
amedvt  (KafPaddg, 1956) kabdg Kot pHovpeg AOY® TOL  YPOUOTOC TOLC,
tQumepoppdoko (Mevomvn, 2015), cépig kal aypropddiko (Zarovikintn, 2015),
ovoupacieg mov mpoépyovial and ta opyoic ypdévia otnv Kpnt. Xy Kdaco 1o
ovoudlovy umpovKOo Kol SLVNOMG OvagEPETAL KOl oav padikt Tng BAAUCGGOC
(Papovddxn, 2015).

Mo axoun ovouacia couemva pe tov Koffadd eivor 1o yiahopdduo to omoio
ETVUOAOYIKA Pyoaivel omd TiI¢ AEEELS Y1OAOG Ko padikl Kol TNPE QLT TNV OVOUAGIia
MY® TNG €UKOMOG OV £YEl VO QUTPAOVEL ©TO TUPOMA. AOY® TOVL CAATIOV, TO
CTOUVOYKAOI TTOV QUTPOVOLY OTIC TUPUBUAIGGIEC TEPLOYEG EIVOL O VOOTIUO OTd

aUTA TOV OpEVOVY TtepLoy®dV (Owovoudkng ,2014).

1.3.3 Iotopikd-Kataymyn-e&dmimon

Ov apyaieg ovo@QoOpEC GTO OTUUVOYKAOL Ogiyvouv TNV avayvopPIGILOTNTA Kol TN
omovda1dmTd Tov. O Awvaiog to 1753 to TEPIEYpAN/E Y10 TPAOTN POPA (ZAAOVIKIDTY,
2015). Ev ocvveyela omoKTd avaQopEég Kol 6T Aoyoteyvio «... kol EEMATMOVOVTOS TO
otopvoykadl piyvery (Odvooein Kalovilakn A 722). O Awokovpidng emiong
AVAPEPEL «OEPIC O1o0T MV 1 UEV ayplo TKpic 1 Ko Kiyydplov kohovpévn. H oe
NUEPOG €0TL TAATLPLAAOTEPA Ko gvotopmtépa. Tldoar o6 kot KotMoavepBal pet’
O0foug AapuPavopeval kol pdAoTo ot Ayplal vctopoydtepal. Bpwbeicbor yap,
aTOVOUV TO GTOUO)XOV TopNyopovst kal kovcovuevovy  (Kotoamolaxm, 2018),
tovilovrag Ta 0péAN ¢ EvTaéng tov ot daTpoen Tov avBpmdTov. To evolapépov Y1
TO OTOUVOYKAOL Kol 1 TTPOooTabeln. KoAAEPYELWNS Tov Eekivnoe pdiiov 10 1920
(KAédog, 2009) oAAdd @aivetal OTL NTAV YVOGTO GTOVG apyaiovg AryVmTiovg omd 1o
4000 . X. (ZohoviKioTn, 2015).

H e&amhwon tov otapuvoykabion, ¢ eutd TV MEGOYEINKOY YOPOV, EKTEIVETAL OTIC
Meooyeloxéc mapabariooieg meployés yevikd, (Petropoulos et al., 2016) oe moAAEC
gvkpateg yopec ™ Evponng, onmg 6o onueimdbel napaxdro, kabang kot otnv Acia
ka1 otn pecoyeloky] Agpikn (Tlamnd, 2016). Eidwdtepa &xel Ppebel omd 1o dvtikd

omv loravia £m¢ kot ovatorkd otnv Kompo kot oty EAAGda. Eniong n ZikeMa tng
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ItoMog ko 1 MdAta @rhoéevouy avutd 1o €ldog. Meydhn e&dmhmon mopatnpeitot
omv EAMGO kaBd¢ vapyet katd kopilo Aoyo otnv Kpntn e 6Aovg ToUg VOUOUG, OTIC
KvkAdoeg , Ta Awdekdynoa, ™ Avtikn Xteped kot v [ehomovvnoo (ZalovikidT,

2015 ; Kofpadag, 1956).

1.3.4 Botavikd ¥opaKTnploTiKd.

To otouvaykdbt 1N eivor évo Ayplo aLTOQLEC YOPTO TO omoio efehiybnke oe
hayovevopevo (Axkovutavdkng, 2010). Xto onueio mov yopiletar 10 VAOYED UE TO
VIEPYELO TUNUA TOV PUTOV avamTOGGOVTOL 0PBaALOl O1 omoiol Exouy T dLVaTOHTNTA
va 0MGoVY Kavovpyla poléta Kal yio ovto To T Yapoaktnpiletal morvetés. Eivat
plo aykabmt) moa, AMOYm TV oKAVOOV oL GEPOLVY Ol OOKAUOMGELS TNG TU OTOoix
aVIKOLV 6T LopPoAroyia TOL GUTOL Kal fonbovv oty enPimwon Tov. To vyog Tov ot
YEVIKEC YpauUéEG @Tavel Ta, 40 cm Eexvavtag and to 15-20 cm (ZaiovikioT, 2015 ;

ITovpvapag, 2011 ; Momrmd, 2016).

Pifa. H pila tov @UTOV po1Glel TOAD e auTh TOL KapOTOL, £ivVOl TUGGOAMONG Kol
etdvel oe peydro Paboc, émg 30cm. Eocwtepikd £xel yoAaKTMON, TKPO YLUO Kol
guUvoel TV avamTvén pukopplldv yeyovog mov SKaoroyel v avamtuén Ttov oe
Enpobepuikd, mepiPdArovto dmwg Bo onuewwbdel ko mopakdteo  (KAddog, 2009;
Honmd, 2016;XorovikioTn , 2015).

Blaotoc. O Practdg Tov GuToD eivarl ASlog, UE EMUNKELS QVAAKMDGELS, KOVTOg amtd 4
€ng 18 cm mov SrokAadiletar amd ™ Pdon Kol avaTTUGGOUEVOS PO TAV® YiveTat
ayKabl ommg kol o1 axpaiol picyol. Metatpénetal 6e Eva UIKPOOKOMKO Oduvo Kal
avdueca ota oykada epgaviCovror kdbe ypovo ta véa VA A, O avBoopog Practdg

elvau exeivog Tavm GTov omoio dnuovpyeital To avOog Kol YTAVEL G KOG Ta. 9 cm.

®Yhra. Ta eOAAA TOL QLTOV ekmrOiocovtal mopappila. Eivol depupotdon, copkdon,
oy, EVOAAAGGOUEVO KOl £YOVV OKOLPO TPAcivo ypoua. To oyfua tovg eival
MoPTd, 060vImTO, TTEPOcy10EC. Ta KaTdTEPO Elval AVPOELDY|, TTEPOEION 1| KOATWTA
ue évay auPii emunkn 6ektoetdn teAko Aofo. O1 mhevpikoi AoPot givar odovimTol
kat axépatot. Ta pUAAA ToL PAUGTOV £lval 6TEVE, YPOUUOELDT KOl EKTTUGGOVTOL TPV
v dvoion. To unrog toug etavel to 15 ekatootd. H Bdon tov gOAAwVY etvan Agio pe
éva TOAD pKpd picyo o omoiog eivar kaAvppévos. Ta UAAM TepiEyovy pio mkpn
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ovcia, otV omoia OoPeiAeTonl Kol M yeLON TOUG Kol ovopaletor Kiympivn, pio
Coyopmdn VAN, Asvkdpota kKoOdC kol mOAAA GAota Ommg virpikd aAdri, Ocio,
Qemoeopo Kot payvnoto. Tov mpdto ypdvo 10 euTd oynuoatilel pio poléta pe Ta

QUM TOV HEGO aTd TNV OToi0, avamTOGGETOL O 0vOoPOPOC PAacTtdc TV Gvoiln.

Av0Boc. To dvBog Tov QuToL £xel ypdua YaAdllo £m¢ pumAe | LOP Ko ovoiyel To TPpmi.
H &v6ion yiveron Iovvio pe Atbyovsto. O KaAvKaG elval TPAGIVOS Kol amoTeAEiTOL Ao
5 ovueun cémoio Kot 1 oTe@AVN omtd 5 cupgun wEtaia. Ot avinpeg Tov 5 oTuoveV
oynuatiCouv coanvae yop® amd 10 otOAo. Ta keedha eival oe opddeg Twv 2 ue 4,
eupaviCovror povnpn kot cuvnbwg xwpic modicko. Ot tallovbisc TV avBEmy Exovv
unKog 2 cm ko givonl eite paoyoiloieg eite emeuelc M emdkpieg. Eyouv otevd
mepiPAnua KLAIVOPIKO pe S avBidia To omoia PTAvVoLY o uNKog €m¢ ta 15 ecm. Elval

YAOGGOEION, APPEVOONAED, YPOUATOG UTAE KO Etvor TANPN SNAON EpUappOOITO.

Kapndég. O xapmoc Tov gutov £xel ypoua oypo-koeé. Eivarl ayaivio, to unkog tov
eTével ém¢ Too 2,5 mm, &ivol EMUNAKNG, KOYYOEIONG KOl 1) KOPLPN TOL elval
amokoupévn o oynuo. otowpov. Kartd pnkog eivor wruoywtdc-pafdwtdc. O mammog
TOV ayowiov amotereitor amd Ppayeic, Aemtocideic Tpiyeg. @thvel Ta 0,3 mm, &yel
Aemia ko etvon avopoloyevag odovtwtodg (KAddog, 2009; Mevdmwn, 2015; Tlarnd,

2016;Zarovikumtn, 2015).

1.3.5 BIOAOI'TKOZ KYKAOZ

1.3.5.1 T'evikd

Kotd v évapén tov vymidv Beprokpaciaov, agol £Yovv YovIpoTombel Ta aven Kat
&xel Cexvnoel M kapmdoeon Eekvael kar 1 Evhomoinon Tov avBoEdpov PAUGTOV.
Aoy mécouv kot Enpabolv o @OAAL, EvAomoteital To LVOUPES ayKAOL Kol TEAOC
UETATPENETAL GE KOVOVIKO aykdOl. Metd amd Tig mopamive Swdikacieg to @utd
uetatpénetal o€ Eva ENpod Bauvo pe aykdo.

Tevikotepo, o 6Téd10 TOL PLOAOYIKOD KUKAOL TOL QUTOL £lval Ta £ENG :

Apykd, BAacTtdvel 0 GmOPOg Kot EPPovIovTat 2 KOTUANOOVEC.

AxolovBel n avamTLEN KOVOVIKGOY QUAA®V GE Lopen polETac.

Y10 kévipo NG véag polétag, avamTOoceTol TPAowo oyKabl To omoio yiveral

OTUOW0KE, KAPE-UTEC Kol TEMKA KAAVTTEL OAO TO QUAAMUOL.
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Tavtdypova, pe ™ dnuovpyia ¢ polétac, To QuTO avBilel Kol dnuIoVPYOLVTAL GTO
ayKaO1 KEQUAEG 1| KapTidio TOL TEPIEXOLVY ald 5 GTOPOLG TO KABEVQ.

Télog, apob mapayBel 0 GmOPOG OAOKANPAOVETOL KOl O BLoA0YIKOC KUKAOG TOV QUTOV
(Mevdavn, 2015;Xorovikid, 2015).

To @utd epgoviCetar OxtdPpro, agod &yxovv Eekwnoel ot mpdTeg PPoyés TOL
dOwvontmpov kot avarTuccetal pExPL tov lovvio mov tedkd papaiveror. H avbion
Tpayparonoleital To ddotnuo Maiov-lovviov. Eiducortepa:

‘Onmg &yel Toviotel To oTaUVOYKAOtl elvarl kKuplwg moivetég putd. Tov TpdTo YPOVo
yivetor n avamTuén Tov QUAA®DVY TTOL GynuaTiCovy podaKa.

Ev cuveyeio avarticceetar o PAUGTOC TPOG TA TAVE® O OTOI0¢ LETATPENETAL OLYd o1yd.
og ayKkaot.

Télog, petd v avamTuén Tov ayKad1ov Eekva 1 dnpiovpyio VE®V QOUAADY OVOUESH

ota aykabo (KAddog, 2009).

1.3.5.2 Kahiepyobueva gutd

To octapvoykddi, 6mmg £xel Tpoavapepbel, etvor Kupimg TOAVETEG PUTO ARG umopel
v KOAMEPYNOel Ko cav €TNo1o. e aUTNV TNV TEPITTOGCT UMOPEVYETAL 1) EUPIVI
KOAMEPYEWD, TOV. XTIC TEPIGCOTEPEC TEPUTTAOGCELS OV KUAMEPYEITAL GOV TOAVETEG,
axolovbeital o Proroyikdc KUKAOG TOL Exel NON TEPLYPAPEL, Kot ovaPAUCTAVEL UETE
TO TEPUG TOL KAAOKAIPIOV, apyEC OVOTOPov. ATTd TN 6TopA MG KOl TN GUYKOULON
Tov pecoroPovv 3 pe 4 unveg. H ouykopdn tov mpaypatomoleital étav 1o péyedog
™G poléTac QTAoEL 68 KAVOTOMTIKO £MIMESO KOl TPV TV EKATLEN TOV AYKaAO100.
Yuykopifovtar kot ot tpueepot PAactol eykaipmg Tpv Eviomombotv (Kidaodog, 2009).
270 TEAOC TOL KOAOKAIPLOU YivETal 1) SLYKOUION TOL GTOPOV KOl aPYES POVOTOPOL,
(omv EAMGOa ZemtéuPpro pe AskéuPplo, oArd kupiog 1o unva Oktodfplo 6161t
VIAPYEL M EMOLUNTN VYPUGIO, GTO YWPAPL) YIVETAL 1| GTOPE TOL, UETH TIS TPADTEC
Bpoyéc Kot apov £xel TPAYUATOTOMOEL 1| TPOETOUAGIO TOL £6QPOVS (ZAAOVIKIDTY,

2015;Tookag, 2010).

1.3.6 ESapoAOYIKEG ATOTGELG

Ot 00QOAOYIKEC TPOTIUNGE, TOV PUTOV TOWIAOLY OvVOAOYQ UE TNV TEPLOYN.

dutpivel 68 KAVOVIKA €0QQ1 KOl GE €04QN HE YOUNAY YOVILOTNTO OAAL KOl O

€041 LE 10101TEPOTNTEC, ONAOT GE QVTA TOL £0LV aKaTdAAnA0 pH Yo Ta vTdAOITQ

QLTA KOBMG KO GE AUU®AT, GAOTOVYA 1) Ppoaydorn 5GeN, e AUENUEV aAQTOTTA 1|
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younAn vypacio. To otapvaykddl el T OLVATOTNTA VO PUTPAOGEL 6 TEOIAOEG, O
Bouva ko vyinedo pe vydueTpo €mg ta 1700 m. , Kovid ot BGANGGO, aKOUd Kol
ot axpoyloMéc. Tevikotepa €yl éva evplh QAcupa TPoTiumong 6Gov apopd TO
£00.p0C. AVTOQUETAL GE 0AGT, BaUVAOIEIG N TETPDOELS TEPLOYES, EKTAGELS OVOKOAEG
KOl Omayopevtikég yio v avomtuén ovpfotikdv eutov (Katocamoldxn, 2018;
KAdoog, 2009;Mevomvr, 2015; Xarovikiotn, 2015; Antoniadis et al, 2016;
Petropoulos et al., 2016).

Ao 10 TOPOTAVE® YivETal OVTIANTTO OTL TO oTaUvayKABL glval évo, UTO TO OO0
QLTOPVETOL KOl OVOTTUGGETOL GE OMOLOONTOTE £J0(POC KOl E101IKOTEPO GTO, AYOVd,
aAaTobya Kot Bpaydmorn €6den oto omoia 6VGKOAN EVOOKIUEL KATO10 GAAO QUTO. AVTY|
N duvatdTNTO, TOL PLUTOL OPEIAETOL GTA, LOPPOAOYIKE, YUPUKTNPICTIKG TOV QUAANDY
kol ¢ pilog. Xvykekpyéva, o QUAAD TOL GTAUVOYKAO100 etval UiKpd Kol Exouvv
KNpmon em@dveln, exiong OA0 TO QUTO UETO TNV AVOATTLEN TOV OTOKTO aKOVOMOT
uopeoroyia. To ptlikd cvoUO givorl TAODG10 Kal PTAVEL 68 peYdro Bdbog. Oia avtd
SLVTEAODY GTO VO £YEL TO QLTO WIKPO GLVTEAESTY| dlamvong, OnAadT etvar pikpodg o
pLOUOC HE TOV OmOlo YAvouv vypacia omd Ta EUAAN OmdTE VIAPYEL SLVATOTNTA
avamTuéng e dyova 5N Ue Ayootr| vypacio (Zaiovikidrn, 2015).

To otouvaykdbt AOY®m TV TOAOV EVEPYETIKOV TOV 1010TNTOV £xel Cekvnoel va
KaAMepyeitar cvotnuatikd. Ta €06@n oL TPOTIUE TO KOAMEPYOVUEVO CTAUVOYKAOL
og OYECN UE TO QAVTOQLEG elval meplopicpéva. Tevikotepa O&iel €6Ggn péoNC
oLGTAONG KOl HEGTC YOVILOTNTAG TO. OTTOl0 TPETEL £ivonl TAOVG10 GE OPYAVIKY OVGIaL.
H vypaocia Tov £ddgovg Ba mpémel va elval TEPLOPIGUEVN KUl VO £XOVV TEPLOPIGUEVT
otpdyyion. To pH Oa mpénel va kopaiveral and 6,6 éog ko 7,5. Téhog, AOY® TOL
PLLIKOU GLGTHUATOC, TO £00.90C Ba TPEMEL va, £XEL OPKETO PABOC Yo TNV OUOAN Kot

ocmot avamrtuén Tov (Zarovikid, 2015; Tookag, 2010).

1.3.7  KMUOTOMOYIKEC OTOITNOELS

‘Onmg Kol 6To £00POC, TO CTAUVAYKAOL OeV EYEL 1010UTEPES UMALTNOELS OGOV APOPd. TO
KMua, dniadn ™ Bepuokpacio, TV £VIACT TOL QOTOC, TNV ATUOCSPUIPIKT LYPASIQ,
TOV Qvepo, TN Ppoyomtmon kot 10 yordll. To otopuvaykddt eival gutod Yyoypng emoyng,
AVTEXEL GTO YOYOG, OTIC YOUNAEG Kol VYNAEC Bepuokpaciec kabmg Kol oty vypacia
Kol ENpocio aAAL YEVIKA TPOTIUA N0 KA LE NTTieg Oeprokpacies. Avtéyouvy uéypt
Kol o€ NUoKlalopeveg TePloyEG aAAd Oev TIG TPoTovy. OGOV apopd TIG ORALTHOELS
TOL O€ VEPO OTEC Elval LEIOUEVEG KOL TO QUTO UTOPEL Vo, avamTuyDel Kol G€ TEPLOYEC
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oT1g omoieg M Ppoyn dev Eemepva o 450 pe 500 mm. H avamtvén tov @utobd dtav
EMKPOTOVV NmIEG Bepuokpacieg, orokAnpoverat otig 100 pe 130 puépeg mov elvan
(UGIOAOYIKY], GE TEPIMTOON VYNAOV 6Oepuokpacid®y 1o Oldotnua  ovamtuéng
ueidveTal kot EVAOTOLEITAL TOAD YPNYOPOTEPU TO QUTO Y10 VO, UTOPEGEL VO,
avteneéEMbel oe auTéC TIC cuvinkes. To QuTO avtéyel oe Bepuokpacieg émg kat -18
°C. H dibipketa oTd¢ Kot 1 £VIOGCT] TOL EXNPEALOVY T LOPPOAOYIL TOV POAA®Y GAAL
OyL v ovamrtuén oe peydho Paduod. Av n éviaon kai 1 01apKelo OTOC etvan peydan
TO PUAAQ £YOVV HEYEAO UNKOC KOl TO YPOUO TOVE ivor TTo avoryTd omd TO KOVOVIKO.
H popeoroyio ko M oavémrtuén tov oMoV emnpedletar emiong kot omd TNV
ATUOCPUIPIKT VYPAGIO. AV 1 OTHOGOAPIKN VYpacia eivor vymAn Téte avarTHGGovVTaL
UEYOAQ KVUTTOPO, UE GUVETELN VO ElvOl HEYOAN KOl TO QUAAQ KOl TO YPMOUL TOUG VA
elvatl o avorytd amd TO KOVOVIKO. AV 1 ATUOGEAIPIKY vypacio elvar yoaunin to
QUM elval yovIpd, TO YPOUC TOVUG £IVOL GKOVPO TPAGIVO KOl £XOVV TEPIGGOTEPQ
otoyelan Omme YAMPOPUAAY, QaivOoAreg Kol Tepmévia. Ot amayopeLTIKEG KAYLATIKEG
ocuvOnkee Yoo TV ovamrtuén tov EuTOL gival o dvepog kot To Yol To yardlt
APYIKE, KATAGTPEPEL TO YPTCILOTOLOVUEVO TUNUA TOV GUTOV TTov givor Tor pUAA. O
dvepog dev emmpedlel TOGOTIKE TO QUTO POV 1 avdmTtuén Tov etvar oplovTio Kot
dvokoro Ba cuuPfovy unyavikég CnuiEg Omms GTAGIUO PUAA®Y M| TPUVUATIGUOS, GAAL
av&hvel tn olamvon kot TNy e&dton vypaciag amd To £00POC LE OMOTEAECUA VO
pikpaivel o PloAoyikog KOKAOC TOL QUTOL KOl VO ETEPYETAL YPNYOPN YNPOVON

(Oeoyapomoviog, 2016;Zarovikumtn, 2015; Tookag, 2010; ToaykAn, 2010).

1.3.8 KoAMepynTikég epyacieg

To ortapvaykddt eival ocvyyevikd €ido¢ TOv PadIKIOD, OTOTE Ol KOUAMEPYNTIKEG
QPOVTIOEG elval KOWEC UE TO KaAMEePYoLUEVa, £10M Tov Yévoug Cichorium. H mocotta
ondpov mov Oa ypnoomombel yioo ™V KoAAEPYELQ oTapvaykafoh Ba mpémel va
elvarl mepimov 60-80 gr. Adym 1oL pIKpoL peyéBoug tov, 0 omoOpog Bo mPéEmeL va.
OVOUETYVVETOL HE TTOTAUICIOL QU0 Y10 VO DILEPYEL OpOOpopen omopd. I'evikd, otnv
KOAMEPYEWD, TOL oTauvVayKaO100 B TPEMEL VO aKOAOLOOVVTOL TEYVIKEC Ol OmOieg
@povtilovv yia TNV 0pOOAOYIKY ¥P1ON TOV MTAGUATOV Kot B0 TPETEL VU OTOPEVYETAL
N xpnon Popém¢ TUTOL PUNYOVNUATOV TO, 0mtola, avéavouy To KO6ToC. Bu Tpémel va.
VILAPYEL 1GOPPOTIQ OTIC EIGPOEC KOl Ol KAAMEPYNTIKEG QpoVvTidEG v, odnyody otV
QELPOPIKN KOAAEPYEIL TOL QUTOL We TN Uelwon TV elopodv. AkolovddvTtag Ta

TOPOTAV®, T KUAMEPYEIWDL TOL OTOUVOYKOOIOD EVIOGGETOL GTNV OAOKANPOUEVT
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dwyeipton mopaymyNg 1 akoun kol ot PloAoyikn KaAMEPYED TOL (ZAAOVIKIOT,

2015;Tooxkag, 2010; Toaykin, 2010).

1.3.8. 1ITIpoeropacio e66povg
H mpoetolpacio Tov £6GQOoVg Y10 TNV KOAMEPYELN TOL CTAUVOYKAO100 TEpIAauPavel
TIC €ENG OMOPAITNTEG EVEPYEIEG OlUYEIPION QPUTIKOV VTOAEIUUATOV, KATEPYOSIO
£04.POVC, OPYMO KU TPOETOWOGIO GTTOPOKAIVIG.
Awysipion QUTIKOV vaoisyuparov: Xty EAAGO0, A0y NG emKpdInong
ENpobepikdv cLuVONKOV, 1 amocLVOESN TG OPYAVIKNG OLGiag Yivetal pe ypnyopo
pPLOUO, OTTOHTE 1] EVEOUATMGN TOV QUTIKOV VIOAEIUUATOV TPONYOVUEVIG KAAMEPYELOG
empépel Oetikd amoteléouarta kol Ponbdel otn SlTpnoT TG OPYAVIKNG OLGIaC.
‘Ocov agopd TNV KoAMEPYEWD OTAUVOYKOO100, €101KA Otav aut elvar etmola,
TPUYUOTOTOIEITOL 1] EVEOUATOGCT PUTIKOV VITOAEIUUATOV TPOTYOUUEVNC KOAMEPYELNS
oT0 €009o¢ P TN omopd. tov. ' ™ S1evKOALVET TG CTOPAEC KUl TEPAITEP®
EVEPYELDY YPNCILOTOIEITOL O10KOOPAPVA 1] GTEAEXOKONTING Y10, TOV TEUAYICUO TOV
QUTIKOV VTOAEIUUATOV.
Koatepyaoia oapovg: Tlpayuatonoleitor vaedapokaAMEPYELN OTO UECNG CVGTACNC
€041 aAAG KLPIDC ot fapld Kol GLVEKTIKE €64 kaOe 4-5 ¥povia. Avtd yivetar pe
OKOTO TNV amOQLYY| GLYKEVIP®GNG OAATOV 6TO €00QOC KOl TN YUAGP®ON TOV
CUUTIEGUEVOL YDOUOTOC amd TN PN PAPEOY UNyOvVNUATOV.
Opyopa: H xatdAAnAn emoyn v T SLYKEKPIUEVN epyacia eivar to @OWOmMPO
MOY® TG EVVOTKNG VYPAGIOKNG Katdotaong tov £0dgove. To BaBoc Tov opyduUATOC
Ba mpémel va eivan £m¢ ta 25-30 cm. Eivor 1 kOpia epyacia yio TNV TPOETOAGIO TOV
€06.POVC KAOMES KATASTPEPEL Ta LILOHYELN amobNGavPLeTIKG Opyava, TV (illavimv Kot
Bonbaet oty e&dhenyn| Toug.
Mpostowpasio cmopokiaviig: H emitvyia ¢ omopdc Tov otapvaykabiov, eaptatal
oe peydro PBabud, amd TV TPOETOAGIo TOL £0d@ovg Tov Ba deytel 10 omopo. O
oTOPOC TOL CTUUVAYKOOI0V, OTTMG £xel TPOoUVaPEPDE], £xel TOAD Hikpd péyebog, dpa
Yo TNV O1EVKOAVVEN TG GTOPAG Ba TPETEL VOl YIVEL YIAOX®UATIGUE, TOV ETLPAVELNKOD
€0Gipovg, kol BpuvppaTiopdc TV oOAmY oL THAVS LVILAPYOLVY, ALTO EMITVYYXAVETOL
ue epéla, olokooPhpva N punyoviuato Tétoov gidove. H katdAinin mpostoipacio
omopokAvn¢ Ba Pondnoel kot oto @OTPp®UN ToL omdpov (Zarovikiotn, 2015;
Téokag, 2010;ToaykAn, 2010).
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1.3.8.2 Atnavon

AoV yivel 1 KATAAAAN TPOETOWAGIA TOV €0GPOVE OKOAOLOEL 1 AlTtOVGT] TOL Yo TNV
evioyLoT TOL UE BPERTIKA KOl ETEITA 1) GTOPA KUL 1) EYKATAGTOGCT TNG KAAMEPYELNC.
‘Ocov a@opd To STaUVaYKGEOL dev EXOuV VIAPEEL TANPOPOPIES YIo TN AITOVGT) TOL
€06.POVC TPV TN OTOPA TOL KOl ONMWG KOl € GAAEC TEPIMTAOGELS YPTCULOTOLOVVTAL
dedopéva Tov aPopolV To cLYYEVIKS €100¢ TOVL Yévoug to Cichorium intybus, 10 KOWO
padixt.

AvVOAOYO LE TO YOPOUKTNPIOTIKE TOV €0GPOVE, TIS UMOITHGE TOV QUTOV, TO KAIUW
KaBMC KO TN LOPPN| Kol TO KOGTOG TMV MTASUATOV VITOA0YILETAL TO KOTAAAN A0 €160¢
Kal 1 TocOTTe MTAGHATOS TOL Oa XP1GIOTOMB0VY Yo TNV EVEMUATOGT TOL GTO
€0a.pog. Ailel Opmg va onuelmdel 0TL To oTOUVOYKAOL 6T Kat TO padikt dev Exovv
UEYOAEC amOUTNOELS 68 OpenTIKA oToLEle dpa B UTOPoLGE Vo, TPAYUOTOTOmOEl N
Bloloyikn KaAMEPYELD TOV KOOMOG OVATTOGGETOL KOl UE OPYUVIKO AMTOGUO.
Evéewtikd avagépetor 611 1 KOAAEPYEIRL padIKIOD aPalpel amd 10 £60QOC Y10 TV
mapoyoyn 1.000 kg wpoidvtog, 3,5 kg N, 1 kg P20s, 4,5 kg K20 avd otpéupa. Ga
TPENEL VO EQUPUOCETUL EMPAVEINKT] OAAG Kkou Pacikn Almaven. Katd ) Poacikn
Mmovon, mpootifevtal 6to £30Q0C KOmPLd, (pMOGPOPOS, KOAMO Kol &ve UEPOC TOV
al®dTov (68 QUUOVIOKY] LopPn), VD TO vIoroito alwmto oideton apydtepa. (Vitpikn
Hopoen), Kotd TNV wEPIOd0 aVATTLENG TGOV QUTOV UE TN HOPPY ETIPUVEINKNG
Mmovong. H Pacikn AMmoaven mpayUoTonolEitol yioo OAN TV EMPAVELD, TOV £06.POVE

Ko YIVETOUL LE TO OPYOLQL.

1.3.8.3 Eykatdotaom kaAMEPYELOG

To emduevo otddlo PETE TNV EVOOUATOOT TNG Almaveng, elval 1 eyKatdotoot Tng
kaAMEpyeog. Eva onuoavtikd mpofanua tng omopdc Tov otouvaykabiov sival 0Tt o
omdpog elvol eVEOUATOUEVOS UE T Kapmidlo. Mia Adon 1 omoio kooTilgl apkeTd
aAAQ elval amoTEAECUATIKY, €lval va YIVETOL GAEGUO TOV KOPTIOIMV G CTACTHPA
KOAQUTOKIOU KOl VO YIVETAL GOPd GTOPMY TTOV EIVOL AVOUELYUEVT] LIE TO VITOAEIUUATOL
TOV KOPTLOLOV.

AvOAoya e TO ov 1 KOAMEPYELD fvorl ETNO10. 1] TOAVETY] AKOAOVOEITAL O1OLPOPETIKN

TEYVIKN QVTELONC.
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Av 1 koAMEpYELD Elval €TNO10, O GTOPOC GREPVETUL TETAYTA LE TO YXEPL e 1Waitepn
TPOGOYN E£TC1 MGTE GTAV PUTPOCOVY VO, UMV VIAPYEL LEYEAO KEVO aVAUESH TOVG 1) VO,
unv etvan oAL Kovid. Aol cmapbel 0 GmOPOG, YIVETUL KAAVYT TOL UE TPOGOYT £TGL
®ote 10 Paboc va uny stvor peyolvtepo amd 1 cm.

Av 1 koAMEpyELn elval TOAVETNG, omépvovTal apyikd 2 omdpol ce KAbe B&on oto
doyxelo omopdc. Otav ta @utd amoktioovy 9-12 mpaypoatikd @OAAL  TOTE
UETAPUTEVOVTOL OTIC TEAKEC BEaelC oTo Ywpaptl. Ot poléteg cuykouilovtor ympic To
houpd ko 1o pilikd cvomuoe. H dodwacia Eexivd pe v mapoymyn utapiov ota
QLTOPIO.

Ot amootdoelg petalh TV ypauuov tpémet va ival yopm 40-50 cm.

1.3.8.4 TToAhomhoolaopog

O TOAMUTAQGIONGUOG TOV GTUUVOYKAO100 TPAYUUTOTOLEITAL KUPI®MG UE OTOPO KAl LE
Enpoguta. H 7o ko) pébodog TOAAATAACINGUOD TOL GTAUVOYKaB100 &ivol o
gyyevig TOAMOTAOGCIOGUOC pe omopo. Eivor m wo oamoteAecpatikny Kot €OKOAN
uébodoc vy ™V mapoymyn HeydAov aplOuod @urtapimv. Mia dAAN péBodog
TOAOTAGGIOGHOV Elval O ayeEVG TOAATAACIOOUOG He Enpoputa. Avty 1 uéEBodOC
ompiletol TNV 1KAVOTNTO TOV QUTOL VA OVAPAACTAVEL 0O TOLS OPOUAUOVE TOL
Bpiokovtal oto Aopd Tov petd amd Ppoyn N moticpa. To kohoKaipt TO VAEPYELD
uépog etval Enpo, to vdyelo eivon Covtavo kot ot oeBaipol Bpickovial oe AnBapyo.
Ew¢ T1¢ apyéc edvomtdpov, 10 gutd Eepildvetal Kol opov TEUAYIGTEL O AOUOG Kot
Koo pEPog tov prlikov cvotnuatog Aaupdvovtarl 2-3 opBaipol. Avtd ta TEpdKIO
(QUTEVOVTAL KOl OKOAOVOEL mOTIoUA. YTAPYEL 1] OLVATOTNTU QTOAVUOVGNG Y10, TNV
OmOUAKpLVGT TOV Tafoydvemv mov pmopel va vrdpyovv. e v agpdmvion tov
ENPoPUT®Y UTOPOVV CLTA VO, TOPAUEIVOLV Y10 UEPIKEC MUEPEG G UiyHd GppOv-
TOPENC. Me autd ToV TPOTO TOAAATAUGIOCUOD EYKATOUAEITETAL 1) TOAMO QUTEIN Kot

dnuovpyeitan véa (Zarovikio, 2015).

1.3.8.5 KahMepyntikég @povTioeg

Apaiopa: To apaiouo elvor pio epyoacio. mov e@apudletor HOVO ©e ETNOIEC
KaAMEpYElEg. Mropel va mpaypatomombel eite 610 614010 TV 2-3 POUAAWMV gite G¢
O TPOYWPNUEVO GTAO10. ZTO GTAOI0 TOV 2-3 TPAYUATIKOV PUAA®V UTOopel vo
aQUIPOVVTOL WIKPE, UN EUTOPELGIUO QUTO OAAL UEIDVETOL OTOTEAEGUOTIKG O

AVTOYOVIGUOG HeTalh auTdv 7oV TUPOUEVOLY GTO YOPAPL. AVTIBET®G, OTOV TO
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apOi®Uo EQUPUOCTEL OTaV Ta QUTE PpioKovial 6e 7O TPOYWPNUEVO GTAOL0, TA
AQUIPOVUEVO. QUTA EYOVV EUTOPELGIUO HEYEBoc OAAA ouveyilet o avénuévog
aVTOYOVIGUOG, 0ev guvoeital 1 opldvtia avdmtuén tovg kol mapdyovral polETeg
ueydiov peyébovg. Emiong, vmdpyer mepimtwon tpavuaticpod g pilag mwov

Bpioketal kovtd 6To VIO aPaipEST PUTO.

Ykghmopa: To okKGMopo &tvor 1 OVOUOYAELON KOl O  YIAOY®UATOUOS TOU
EMPAVEIOKOD GTPMOUATOS TOL €0APOVE TOL aypol. Avtd &xel o¢ okomd v
kataotpon, (laviov mov &yovv avamtuybel, TOV GEPIGUO TOL £6GPOVS KOl TOV
eumhovTIoud Tov pe ofuydvo mov efval amapoitnTo Yio T avamTvén Tov PLLIKov
GULGTNUATOG KAOMOE KUl Y10 TO STAGIUO IOV KpoOGTag Tov dnuiovpynonke and
Bpoyn M v d&podevon. To oxdMopo eivar pio gpyacic. mov umopel va
TPAYUOTOTOMOEL KAl OTIG ETNGIEG AAAYL KOl OTIG TOAVETEIS KAAMEPYEIES. XTIC ETNOIEC
yiveton eite pe 10 ¥€pl €lte e PUNYOVIKA CKOAMOTNPIN £POGOV TO EMITPETOLV Ol
OTOCTOGEL PUTELCNG. XTI MOAVETELC KOAMEPYEIEC TPAYUATOTMOEITAL EAPPO
TOPAYOUO. Y10, TV KOADTEPT STNPIEN TOV QUTOV 1| TNV AVENGN NG AVTOYXNG TOVG

GTOVG 1GYVPOVG OVELLOVG,.

"EAgyyog Qllaviov: Onong o OAEg TIC KAAMEPYEIEG £TCL KAl OTNV KAAMEPYELD TOV
otopvoykadiov speavifovrar Clldvia ta omoia avtayoviloviol o QuTd GE VePO,
Opentikd koBDG Kol o€ YOPO Ovckorshovrag v avdmtuén tovg. Ta tov
amoteAecUATIKO £Aeyyo TV JIlovinv yiveTal 1 Ay KAmo1mV TPOANTTIKOV oAAY, Kol
HETP®V 7oL eQopudlovral petd v euedvion tov Cillaviov. Apyikd, m mo
amoTeEAEOUATIKY] HEOB0OOC koTaotpogng Qlaviov elvar To oKAMGUO, 7OV EXEL
avaAvBel o mhve, Tapdro To avénuévo ko6otog Tov. Kdmolo mponmrikd pétpo ta
omola. UmopovV va amAAAIEOLY TNV KOAMEPYEIN Omd TO WETEMEITO, QUTPOUL TOV
Oloviov etvar M koBapdTTa, TOL GTOPOVL, UMUAAUYUEVOL amd TOAVODE GTOPOLG
Oloviov, To @Ovormpvd dpymua, LETA amd Eva dtdotnuo, omtd TI TPOTES Ppoyés, TO
omoio Bo emTpéyetl To PHTPOUA TOV Jlaviny Kol TNV o DKOAT KUTUTOAEUN G TOVG,
Kol YeVIKOTEPO T Babid opydhHOTA TOL B0 KATAGTPEYOLY TOVE 6Ttopovs (ilaviny mov
Bpiokovtar ce peydho Paboc. Kdmoww GAAo PETPO Y10 TNV KOTOTOAEUNGN TOV

Oloviov oty koAMEPYEIL OTOUVOYKAO100 Elval 1 OUEWICTOPY, TO QUGIKE
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QloviokTdvo, Kol 1 amoAduaven TG XPNCIUOTOIOVUEVIC OPYAVIKNG OVoiag. XNUiKA

QlloviokTdva, 0ev £yovy eykpiOel Yo TNV KOAMEPYELN TOV GUYKEKPIUEVOL QUTOV.

Apodgven: To ctapvaykdadt etval Eva uTO TO 0Tolo dev £YEl AVENUEVES UTULTNGELS O
vepo. Tlaporo avtd OUMC KpiveTat avaykaio, 11 GpOELGT Kot 1) O10TH PO TG VYPOGING
TOV £0QPOVG 6e Eva KOAO emimedo yio TNV vrofononon ¢ KAvVOVIKNG avAmTLEn TOV
QUTOV TOVG KOlU OTNV amoPLYN JSnuovpylo Katamévnong omd EAAEWT VEPOD.
Tevikotepo OUMG AOYM NG AVATTTLENS TV PUTAOV OO TO POIVOTTMPO PEYXPL TNV dvolén
yiveTal KoTovonTod OTL GE KOMOEG MEPUTTMOOELS £ivol TEPITTN 1 GPOEVOT| aPOL Ol
Bpoyontmoelg Ponbody. To onuavtikdtepo 6TAO10 TNV AVOITTVEN TOV QUTMOV TOL
KpIveTal omapaitnn 1 EX0PKNC VYPUGIo 6T0 000G Elval TO GTAO10 TOV PUTPOUATOC.
270 oTAd10 TOL PLTPDUATOS O GTOPOG TPooTabel va e&EABeL amd 10 £€d0poc. AV TO
£00.pOG OgV £lval VYPO 1N av Exel dnUoLPYNOEl KPOVGTU GTO EMPAUVEINKO TOV GTPDOUA
tote Bo. pémetl va apdevtel. Or etnoleg koAMEPYELEg apdevovtal ue T HéEBodO Tov
KOTOIOVIGHOV, UE TA UIKPG UITEK VO, KAVOLVY 7O EVKOAT TNV Katovoun tov vepov. Ot
TOAVETEIS KaAMEPYEIEG apdedovtor pe Tn pEBodo ¢ oTdydnv apdevong m omoia
Bonbdetl a1 onv otkovouio Tov vepol. Xe OUTEG TIC KaAMEPYEEG N apdevan Eekiva
amod To TEAN KOAOKAIPOL yio. v vmoPondnern g Prdcmong (Toéokag, 2010;
ToaykAn, 2010;ZarovikioT, 2015).

Yvykomon : H cvykoudn tov eutdv mpayuatomoteital 3-4 ufveg petd m omopd.
Yuykopifovtatl povo ot poléteg, OTav EXOVV avarTLYOEl TANP®S, cuyKopiovTol Kat ot
Tpueepol Practol eykaipog mpy EvhomomBolv. [Nvetal amokomn pe 1O ¥épL ue
KOTTIKG, EPYUAEIN GTO VYOC TOV AQLLOV TOV VIEPYEIOV LEPOVG APIVOVTAGS TO VIOYELD
HEPOC Yo Tepartépw  ovomtuén kol ovoPAidotnon. Metaéd TV  GLYKOMOOV
uecorofet &va o1dotnua 40 nuepdV Kol 1 TEPI0060¢ Tapay®YNG Olapkel 9-10 pnvec.
To xadokaipt To UTO Ogv £xel TopaymYN aPov £xel EviomomOel Yo va avtame&EAdet
oT1G ENPoPepukéG cLVONKES. AV 1 KOAMEPYELD elval TG0 1| GLYKOMON Ogv givat
KOl TOCO TPOCEKTIKT APOL TO LILOYELO LEPOG TOL PLUTOV UTOPEl Kal vo apalpedel and
0 €0a@og. Ot ocvykopdég etvor 3-5. Apywkd ovykopilovron to peydio QuTQ
aQNVOVTOG TO TEPOMPLO OTO, WKPOTEPA GUTA Vo avartuyBovv. H ocuykoudn
TpayporTonoteiton 3-6 unveg petd ) omopd. Ta 1610 16YVOVY Kal Y10, TIG TOAVETELS
KOAMEPYELEG HE TN MOV O10QOopd, OTL 68 AVTEC O AOUOG KOl TO VITOYEID UEPOG TOL
QUTOL Ba TTPETEL VO PLEVOLV OVETOPO UETE TN GLYKOUON TV poleTdv apov eivat
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AmOPITNTO Y10 VO OGOV VEEG POLETEG TNV emOUEVT KoAMepyNTIKY Tepiodo. Kard
Bo etvat Ta KITPIVISHEVA Kot acBevikd @UAAG va amokOPovtal amd T poléta yia va
SrnpnBet n wordtNTd TNE KO VO, ATOUOKPOVOVTOL Ol EEVEG VAEG OTIMC TO YDA KAl O
nétpeg. H otpeppatikny amoddoon tov gutol Eekvdietl amd Ta 800 KAl Kot QTavel £m¢
ToVg 5 TOVoLG cuUE®Va e drdpopeg Tyég (KAddog, 2010; Mevodmvn, 2015; Tookag,
2010; ToayxAn, 2010; ZakovikioT, 2015).

MeracviiekTikol yeipiopoi: Ot HeTacLAAEKTIKOL YEIpIopol Tpémel va, etvon ypryopot
S10TL TO STAUVAYKAOL AVIKEL GTA QLAADOT AayOVIKA omtdte Tpémel va Tebel cvvTOoUX
Y. suvTipnoN N TOANGN (TO AMyOTEPO HEGH GE 24 MPEC amd TN GLYKOUION). Apyikd
TAEVOVTOL O1 PolETEC He KPVO VEPO KOl ETELTA TOTODETOLVTAL G TAUGTIKA QUAAL 1)
oaKoVAEC 6ToVG 2-3 °C. O1 100 vIKEC GUVONKEC GLVTNPNGNC TOV TPOIOVTOV EIVAL GTOV
3-5 °C pe oyetikn vypacio 90-95% vy 6-7 nuépeg ¢ ko 2 gfdoudodes. To
oTOUVOYKAOL umopel va dlatnpndel kol otV KOTaWuen 1o KATO10UG UNVEG 0pOov
aponto (epotiotel. Ta @A TomoBetovvionr o PBpactd vepd Yoo 2-3 Aemtd,
otpayyilovtol Kol a@ol OTEYVOOOLY Kol KPLMGOLY TONMOOETOUVTIOL GE E101KA
COKOVAGKIO KOl LETA OTNV KOTAWVEN. Xe DYNAOTEPEC BEPUOKPUGIES KO YOUNAOTEPN
OXETIKN] vypacio. vrapyovv dvodpeoteg peTaPorés ota mpoidvia, TOGO OTA
OPYOVOANTTIKG YOPOKTNPIOTIKG OGO KUl OTNV EUPAVIC TOUG Opol ETEPYETAL

ypryopn napaven (Kiédog, 2010; Zorovikint, 2015; Toaykhn, 2010).

1.3.9 Xpijowua uépn-ypnoeig

To ctapvaykddt gival Eva QuTo oL €Y Yivel YvwoTd 61O VPl KOO Ta TEAELTAIN
POV, AOYM TGV 10101TEPOTNTMY TOV. XPNGIUOMOLEITAL OTIG EKAEKTEG Kov{iveg Kot 1
TN oTNV ayopd pmopel vo. @tacel kal ta 15 gupd 10 kAo, Olo ta pépn eivat
YPNOIUA KO UITOPOLV VO YPNGILOTONO0oLV 1o S10Qopeg YPNOELS, Ao TN COpPKOON
pila. Tov, To Aad, Tovg PAocTOVg, TA. GUAAG akOUN Kot To dvBog tov. H pila
YPTOUOTOIEITAL Y10 TNV TAPAYWOYY TPOIOVIMV VROKATACTAT®Y TOVL KAPE YOPIg
ka@eivn. Ta DO TUNUATE TOV GUTOD TTOV UTOPOVV VU KATAVAA®BOUV G TOV
dvBpomo etvar ot tpueepol Practol Kol Ta EUAAN TOL TOL UTOPOVV VA PAYOOOLV
uayslpepéva, e kpéag, Ppactd 1 oud pe Aegudvy, Aaot ko Evot Taiaidtepa
amoénpaivovtay 1 Yivovtay a@éymuo, TPOKTIKY oL QoPUOlETal GTOVIOTEPU OTY|

onuepw exoyn. Otav T eUTA avarTOGGOVTOL 68 TUPUBUAAGSIA LEPT 1] GE AAOTOVY X

25



€041 TOTE AVEAVOVTAL O1 OPYOVOANTTIKEG 1010TNTEC, 1| YEOGT TOL £lval IO EVIOVT Kol
TO0 TEMKO TPOoidV etvar vootiudtepo. Avtd cvpfaivel Aoy Tov avénuévov vatpiov
7oL elval cuvémela, ¢ avénuévng aratotnrog. Eniong, to otouvaykdadl éxel Ppedel
OTL €YEl OPKETEC PUPUOKEVTIKEG 1010TNTEG MOT 0 TV apyardtnTa. ‘Exet dtovpntikég
00mMTeg cbuemva, pe T0 Atookovpidn. Arkeg wKovotnTeEC TOL €)Yl €ivor Ot
QVTICNTTIKES, AVTIPEVUATIKES, OVTIOIPNTIKES, OVTINCOUUTIKES, AVTIQPAEYLOVAOOELS KOl
avTIoEe0MTIKEG 1010t TEG TOL. Eyxel emiong Oepamevtikn Opdon yio. mobNoelg ™G
YOMG, TOV HOTOG, TOV GTANVA KO TOV VEQPAOV. TEAOC TO oTauvoyKadt fonbdel otov
TLPeTO Kot 610 TeEnTIKO cvotnua (Katcamodxn, 2018;0wovoudkng,, 2014; IMonnd,

2015; Zarovikiotn, 2015; PpaykovAn , 2015)

1.3.10 Xappuknj ovoTacny kai diatpogixn alia
To octapvaykddt &xet vynAn SloTpoPikn Kol eivarl TAOVG1I0 G TOKIAIY OpERTIKDV
CLGTATIKOV OT®MG avTIoEEdmTIKE, Prrapivec, TOAQUIVOAEG, 1VOoTOLElD, MITOPA
oféo ka1 dAAo otoryeio. ‘OAo avtd GLUPBAAAOLY GTNV KOAYN VYED TOL GVOPAOTOL.
Yvuykekpyéva ta 100 g vorod tpoidvtog oTapvayKkab1o0 TepE)ovy:
o 24 mg Brropivng C (aokopPikd 0o&D) n omoia EVIGKVEL TO AVOGOTOUTIKO
oLGTNUO, PEATIOVEL TV AyYELOKT KUKAOQOPIL o efvon avaykaio Yo Tig
UETAPOAKEC AITOVPYIEG
o 240 mg Brrapivng Ki (puArokivovn) n omola cuUPAALel 6TOV EAEYYO TOL
oynuaticuov Bpdupwyv 6To aipa
Y10, 100 g puTIKOL 1670V TEPIEYOVTAL TA £ENG AMmapd o&a:
o 25,9 mg KopecuEV MTapd
o 5,4 mg povoukopesTa Mmapd
o 6,8 mg moAvaKkOpeESTA
o 33,8 mg ®-3 Mmapd
o 14,9 mg »-6 Mmopd
o 132 mgmoAv@aivOrEG Ol OTOlEG OPOLY MG AVTIOEEIOMTIKES OVGIEC
. 1160 pg Aovteivn 1 omoia £yl evePYETIKN Opdiom Yo TNV OpaoT| Kal
Bonbaetl oty TPOANYN TOL KAPKIVOL TOL SEPUOTOC

o 1,23 mg €m¢ 9,78 mg a-TOKOPEPOAN
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2TO VWEPYELD WEPOC TMEPIEYOVTOL OPKETEC AUKTOVEC GLYKEKPIUEVO, KOLUOPIvES Kol
oceok1tepmevoeldelc Aoktoveg aird katl 3,4 PB-dihydroderiative kot Aoktovkomipivn
KaBhe ol P-Kopotévio mov elvar mwpddpoun ovcio tng Prrapivng A kol éyxet
avTIOEEIOMTIKT] OPAGCT) O LEIMVEL TOV KIVOLVO TNG 6TEPAVIAING VOGOU.

Ta @OAra TepiEyovy 95% vepo, 1% mpwteivn, 3% vdatdvOpaxeg, 0,1% Amn KaboOC
kol Prapivn A, Breapivn Bi, Brapnivn B2 kabdg ko didpopa ovopyova, ototyeio Omme
KéA0, vOaTplo, QeOCEOopo Kol payvnmolo. H mikpn tovg yevom ogeiietal otnv
AIKTOVK{VT), AUKTOVKOTIKPIVY KOl 68 GAAQ TPy ayyd TOVC.

Télog oe Epeuva amodeiytnke OTL TO oTOUVAYKAOL €Yl peyoldTepn O1aTpo@ikn aéia
om0 TO OMOVOKL Kol GUUBGAAEL ONUAVTIKA GTN O1TPOPY] TOV avOPOTOL UECH TNG
avénuévng tpoinymg PreapivncC, Brrapivng E, kapotevoedmy, acPectiov, o1dnpov,
uayvneiov kot  yevdapyvpov (Kiadog, 2010; Iammd, 2016; XZaiovikidrr, 2015;
Yapovddxn, 2012).

1.4 AMMONIAKH AITIANXH

1.4.1 Alewto(N)

To alwto gival &va dypwpo, oGO Kot AyELGTO 0EPLO TO Omoio amoterel To 78% ToL
OYKOL TOL aépa NG atpoceopas. To dGvoud tov dnuovpyndnke yorl yopic avtd o
umopet va vapéet Lon. Eivai 1o 5° mo dadedopévo otoryeio. EAdyiota d10Avtd Kot
ACQUKTIKO oAMA Oyt ONANTnpudoeg 1o dlmto elvar évo adpavég aéplo Gt
cuynbicpéveg BeprokpaGcies, aPol VITAPYEL TPITAOS OEGUOC OVAUESO GTA 2 GTOWO TTOV
amoteAovv 10 popto tov almtov (N2). Otav to dlmto Beppaviel vo mieon pe to
VOpOoYOVO Tapovcia, KataAvTr, oynuoartileton appovio. Amoterel cvoTATIKO TOV
TPOTEIVOV, TV Prropvedy kol dAiov Bopopiov. Hpayparoroteitar almwtodéoucvon
YO TN UETATPOTN] TOL GE OEIOMOMGIUES UOPPEG OPOV TO OTHOCQUIPIKS ALmTO Of

umopet va, ypnoiporombet (Miyoni , 2013; Mnéton, 2008).

1.4.2 Znuacio tov aldtov 6Ta pvTd

To alwto amotehel Pacikd cLOTATIKO OLUPOPOY GLOTATIKAOV TOV ELTOV a1 fonbdet
oe TOAMEG Aettovpyieg Toug. Etvar Boacikd cLoTATIKO TOV TPMOTOTAGCT! KOl OOUIKO
GLGTATIKO TNG YAWPOPVAANG TO 0moilo PpickeTol 6TO0 OUKTOAMO TNG TOPQLPIVNC.
Yuvtedel oty ovoamtuén tov pldv TOV QUTOV TO OTOI0, APAPOVY UEYOAVTEPEC
mocdTEC OTaV OVTA eivan kKovovAdpila. Eivar omapaitnto¢ mopdyovrag yo. v

a&lomoinon TV VOUTAVOPAKOY TV evIOUMV Kol ivol S1eYepTIKOC TAPAYOVTOS TG
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avAmTLENG KOl AEITOVPYING TOV PLTAOV TOV apvocény. Eriong to dlmrto Bonbdet v
apoinyn kol alomoinon Kot GAAmV  Opertikdv  otoyeiov. Télog Ta Qutd
mpoundevoviorl to AlmTO 68 UOPEN CUUMOVIOKOV Kol VITPIKGOV 16ovtov (MiyonA,
2013).H &hretym tov al®dTov €Yel OC OMOTEAEGUA VO, EUPAVILOLY KITPIVOTA Kol
QTTOVEKPOUEVA TO MOPIUA GUAAD KO TA VEOTEPA VO TAPOUEVOLY TTpdotva. Ta puTtd pe
TPOPOTEVIO, TEPLEYOVY TPMTEIVEC O1 OTOIEC VOPOAVOVTUL Y1 VO TPOGPEPOLY OUIVOEED,

OTO TUNHOTO TOL PUTOV oL Ta Exovy avaykn (Iavtaln, 2013).

1.4.3 Aimaven ps aéwto(N)

H Almovon pe aloto civor oyxeddv mhvto amoapaitnn yoti a@opody peyaieg
TOGOTNTEC TO, PUTA AOYM TNG SNUAVTIKOTNTOG TOL 6TV avéneom atl oty avamTuén Temv
putdv. To almwto anoppodtol amd To PLTA WG appmviakd (NH'4) 1§ vitpikd 16vo
(NO73), (ywo ) popen ue v omoia Ba. amoppoenet mailovv pdrho eéwtepkol Kot
E0MTEPIKOL TOPAYOVTEC),TA. ONOIN TO AVAYOLV KOl TO EVOMUATOVOLV GTO, d1dpopa
opyavd tovg. H appoviaxn popen tov aldtov etvat Toékn 1o Ta QUTAE VO 1) VITPIKN
HOPON amoONKEVETAL GTO HITOXOVOPIL KOl YPNCILOTOIEITOL Yo Vo, ovTicToOuilel Ta
Betikd, @optia, SPOPOV 1OVI®MV Kol EXEL OOUOPLVOUICTIKT] Y10 TNV OTOKATAGTAGT
TUYOV EMAEIYEDV TOV OPYOVIKOV GUVTEAEGT®OV 6Ta Utoxovopla. To yaumAid m1ocostod
GLYKEVIPMOTG TOV VITPIKOV HECH, 6TO PUTO EKONAMVETOL UE T TUTIKA GUUTTOUOTA
™G EMAeyNG alOTOV, EVD M TEPIGCELN TOV AUUMVIOKDV 10VI®MV EKONAMDVETAL LE TA
101 ovumThOpaTo TG EAAEYNC KOAMOL, Y1oTl VGPYEL VYNMADS aVTOYOVIGUOS UETAED
TV dVO aVTOV otoryeimv. QoTdGo, HOVO OTIS MEPUTTMOELS OOV 1 UOVAOIKY TN
al®TOL £lval 1 QUU®OVIOKT), UTOPOVY VA eKONA®MOODYV {NEC 6TOVE 16TOVEC TOV PUTAOV.
Ta 16vra NH'; poMg amoppo@nBoiv xpnoilonolonvol 6t cuvieon Tov auvoéémv
Kol GAAOV aloTovy®mV evOcemV (Tovpiveg, mupyudiveg, opiopéva cvvévivua). Ta
vitpika 16via (NO3), avtifeta , otov amoppoenbobv amd to QuTO Bo TTPémel vo
opyavomomBovy pécw avaymyns. Avtd mpoayuotomoleitar pécw Tov  evihuov
pedovktacn Tov vitpikdv (NR) mov cuvribeton kot evepyomoteitan amd TV mopovsia
TOV VTOGTPMUATOG TOV, ONAUOT TGV VITPIKAOV 1OVIOV.

Ta alotovya Mrdouato xopiloviol 6g TPEIS KATNYOPIEG AVAAOYO UE TI LOPPT LE TNV
omoia. epodidlovv Ta QuTA. Elvor appoviokd 1 vitpikd MTAcHoTo 1 GAQTO TOV
apwvov. Ta oppoviokd Mmdcpota epodtalovy to euTA pe GlmTo VIO CUUOVIOKT N
VITPIKY] HOPEN 7OV TPOKVTTEL UETA TNV QTOVITPOTOINGT TG auumviag (m.y. Oeikn
appovia). Ta vitpikd Mmdopata epodidlovy Ta euTd pe GlmTo VIO HOPPH VITPIKOV
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wvtov (Adapog kKot Aie&domg, 2017; Apyvpov, 2001; Avdn, 2004; MuyonA, 2013;
Mmnétln, 2008; [Tavtaln, 2013).

1.4.4 Zyuacio g cveTacns tov Opeatikod S1alVpaTos 6Ty avanToény TV pVTOV
H cvotoomn tov Bpentikod O10ADIOTOC EMNPEALEl SNUOVTIKG TNV AVATTUEN TOV QUTOV
KaOMC Kot T oVGTACY T®V QUAADY 68 OpemTIKG oTowyEio. Apywd, 1 Hopen TOv
al®TOL (QUU®VIOKT N VITPIKY]) EMNPEALEL TNV TOOTNTA TOV TEAMKOU TPOIOVTOG apov
eumAékeTal ot Ploocvviecn TOADV BPETTIKOV GLGTATIKMOV OTMG OPYOVIKAOV KOl
Mropodv oémv. H appoviakn popen tov aldtov ogv emnpedlel v avamtvén tov
o&aAkol GAOTOC VA I VITPIKN HOPP aLEAVEL OTUOVTIKG TO T0606TO Tove. Kotd v
avénomn g ovykévipwong oe Glmto Tov OAVUATOC Tapatnpeitol avénon g
Blopdlac, emiong onuavtikd poro mailel Kol 1 enoy] KUAMEPYEWS APOD KUTA TNV
dvoiln pewwverar m ovénon Kot M avamTLén TOV AAXOVIOV OAAG avédvetal m
TEPIEKTIKOTNTA GE VOATAVOPUKES KOL VITPIKA GE GYEGT] UE TO KAAOKAIPL.

H zmepiexticomta oe alowto TV dtwAvpdtov £xel amoderydel o1t emmpedlel kol to
vord ot Enpd Papoc Tov Aoyavikdy. Meréteg £deiéav Ot 060 avédvetal o AlmTo
av&hvetor Kot To vord PAPoc oTIC YEWUEPIVEC KAAMEPYELES, EVD KATE TNV 0vOIE1ATIKN
KaAMEpYEln, avéavetan To Enpo Papog. Ot Bepuokpacieg 0ev Eyovv kouio enidpaom
oxe06V 610 VOro Kat ENpod Papog oAAG umopel at Vo LITEPYEL Kol PEIDOT apov Ady®
™G avamTuéng TV avBEmv Exouvv Bpaybtepo kukho aviamtuéng. [apammpeiton emiong
Kol Slpopd, GTNV TEPLEKTIKOTNTO TOV CUKYGP®V, UE ALENUEV TN Yo pio pEoT) TN
tov almtov mepinov 30%. Oco avédveror 1o appmviakd aloto mapatmpeitol abénon
TOV UNMKOU 0EEOC KUl HEI®MON TOL 0E0AMKOU 0EEOC 6TOL PUAAN TOV ANYUVIKOV KOl TO
Mmopd 0EE0 LEVOLY OVETINPENCTOA.

‘Oco apopd TV TEPIEKTIKOTNTA TOV QUAADV AQYOVIKOV G€ avopyava oTolyein
napornpeital avénon tov K, tov Mn kot Zn ) yeyepwvn mepiodo ko avénon tov Fe
katd v avolldtikn mepiodo kaAMépyewng. H avénon tov appoviakoy aldtov
UELDVEL TA VITPIKG 6TA VAL, Kot avédvet Tig pavorkég evioelg (Chatzigianni et al.,

2017, Petropoulos et al., 2018)

1.5 Xxondg ¢ epyaciog

O okomdg ™ maPoLGUS EPYACiag Elval 1 EVPES TNG EMOPAUCTG TG GLYKEVIPOGNC
TOV BpenTIKol SIAVUATOS GE AUUMOVIOKO Al®mTo otV avarTvén TOL GTAUVOYKOO10V
Katd TIg 000 €MOYEC MOV MPAYUOTOTOWONKE TO Telpapa. ZVYKEKPIUEVA, UETO TO
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TOTIGUO, TOV QUTOV UE SIOAVUATO, SIUPOPETIKNG CLYKEVTPMONG GE AUUOVIOKO AlmTo,
UETPNONKE 1N GLYKEVTP®OT YAMPOPVAANG, O apPBUOC TOV PUAA®Y, TO VOTO Kl TO
ENpo Papoc TV PUAADY Kol TV avBEmv o dvo emoyég omopds. Téhog, petpnonke
Kol 1 GLYKEVIP®OGT al®TOL, KaAlov ko vaTpiov oto @UAAN TV utov. [lapakdto,
TEPYPAPOVTAL TO VAKE Kot ot uéBoOOL 7ov  YPNOWOTOmONKAV Yy TN
TPAYUOTOTOINOT] TOL TEPALOTOC KAOMDG KOl TO, ATOTEAEGUATA, KOl TO, GCUUTEPAOUATO,

7oL Pynkav omd TV TapoHGo UEAETT).

[IEIPAMATIKO MEPOX
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KE®AAAIO 2

YAIKA KAI MEGOAOI
H mopovca perétn mpayuaromomdnke vmd v emifieym tov  Epyactnpiov

Knrevtikov Karhepyeidv tov Tovemomuiov Osooariag g oxoing ['emmovikdy
Emomudv. To mepapatikd pépog g HeEAETNG Elofe y®PO GTO KUADUUEVO UE
TAMGTIKO Beppoknmio Tov epyactnpiov [evetikng Beitimong Putdv, otov e€ntepikd
¥OPO TOL BeppoknmOL KOl OTOLVG YWPOLS TV epyactnpiov  Knmevtikov
Koihepyeinv ko Edagoloyiag, katd to ypovikd ddotnua Askéuppiog 2015-Mdtog
2016.

2.1 MEPITPA®H THZ MNMEIPAMATIKHZ AIAAIKAZIAZ 2TO
OEPMOKHIIIO

2.1.1 YALK& KQL 6pyava OV X P1|GLULOTIOW01KaV KAXTK THV TIEPAXPATIKTY
Swadkacia 6Tto Osppoknmio
o 100 veapd guta otapvaykabiob (Cichorium spinosum L.)

o 100 gutodoyeia 2 Atpwv
o Topen (Klassman-Deilmann KTS2)

o ITephitng

o Alrnoopa Tanpeg 20-20-20 (NPK)
. Nurpwr| appovia

o Nitpko6 acPéotio

. Ovpia

. Octikd auU®VIo

o ‘Opyavo pétpnong g oMkng yAwpo@OAAng (Spad 502 Plus, Konica Minolta
Inc., UK)
o [Mootikd Popéha kot kovPadeg, mAUCTIKA Ooyeio, TAUCTIKE YAvTld,

TOUTEAIKIO KOl KOTIOL.

2.1.2 Meta@uiTtevon
H dwdwacio ¢ petogpidtevong mpayuatoromdnke otig 1 AskeuPpiov 2015 oto

Bepuoxnmio 1oL gpyactnpiov. Apywa, 100 veapd @utd  oTapuvaykaB100
uetapuTeLnKay ce eutodoyeio 2 AMtpwv wov mepteiyov Topen (Klassman-Deilmann
KTS2; 1,0 L) pe pH 5,5-6,5 xon meprektikomro oe N-P-K 14-10-18 ko mepAim
(1,0L) og avaroyio 1:1.
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2.1.3 Aldpd pPwoT) TOV XWPOL EVTOC KL EKTAG TOL Bgpproknmiov kat
TPOETOLUAGLX TWV QUTWV TIPLV &TO TIG EMEPPAOELG
Mo v opodn dteaymyn TOL TEPAUOTOC, EYIVE apyIKA Slaympicpdc Tov 100 puthv

oe 5 opddec Tov 20 putdv yia kKabe petayeipion. Ta gutd eiyav mapopoa avamtuén
omote dgv LVANPYE KATOW Kpumplo oto oywpicpd. Kabe oudda elye and éva
TapmedKt pe to voouepa 1, 2, 3, 4 kot 5 avrictoyya. To o610 Tov akorovBNONKe
ntav 10 Eviehdg Tuyoromomuévo Xyédto. Ta @utd petd T UETAQUTELGN TOUG
TomobetONKaV GTO £0MTEPIKO TOL Bepuoknmiov péypt to TéAN Maptiov mepimov.
Metd petapépbnkay oto e€mtepikd Tov Bepuoknmiov €m¢ Ta TEAN Mailov wov
OAOKANPOONKE 1 avdmTLEN TOVG. AVA 0VO EROOUAdEC TTEPITOL GTO PUTA KOl GTIG OVO

TEPMTOGELS AAMGLOVTOV 01 BEGELC.

2.1.4 KaAALEPYT TIKEG TIEPLTIOLIOELG
Kotd ) d1dpkeia g avémtuéne tov eutav, epopudloviay To KOTAAAAC ToTicHaTo,

ue 5 owpopetikd dtoAvuata, £va Yo TV Kabe opdoa. Kab’™ 6An 1n owdpkelo tov
TOTICUAT®V 1 cLYVOTNTA NTav 2 e 3 Qopéc TV efdoudda mepimov epapuoloviag Eva
TOPATAVED TOTIGUO OTOTE AVTO KPIvOVTaY avayKoio Kupimg Toug BepUOTEPOVG UNVEC
Kol Eva TOTIoUA AyOTEPO OTaY TO PUTA Pplokoviay 6ToV EEMTEPIKO YDPO Kot ERpeyE.
To woéticpa kabe yAdotpag yivoviov upe mepimov 200 pe 250 mldoAdporoc,
drpopeTikol yia Kabe ouddo Quthv dnw¢ Bo dovue mapakdte. H dadikacio tov
TOTICUAT®V TPy LATOTOMONKE Y10 £va, Ordotnua 6 unvev ard 1 AskepPpiov mg 31

Muaiov.

2.1.5 TMapaokevT] SIHAVPUATWV VLA TIG EMKEIPEVEG EMEPUPACELS OTA UTA
IMa v opodn 61eéoymyn TOV TEWPAUATOC KAl TN ANy TOV AropaiTHT®V oTotyEinv

Y10 TN UEAETT] TG EMOPACN G TOV MITUCUATOV O10LPOPETIKNG CVYKEVIPOGONG CUUMVIOU
omv avimruén kot v mowovtra TV eutdv tov  Cichorium spinosum L.
YPNCILOTOMONKAV S MIACUATO OLUPOPETIKAOV CLUYKEVIPDGEMY OUUMVINKOD alDTOV.
‘Okeg o1 petayepicelg mepietyav tig ideg povaodeg N-P-K.
Ta 5 Mrdopata pmikay ce S mhacTtikd Papéia pe Toug apduotc 1, 2, 3, 4 ko 5 e
T0. omoia, ToTilovTay Ol AVTIGTOLEG OUAOEC.
Mo v mapoackevy] TV S S10AVUATOV ¥PTCILOTOM ONKAY TO TAPUKATE AMTACUOT
1) 20-20-20 (NPK) pe afwto amotehobuevo arnd ovpia (10%), NOs3-N (5,6%) kot
NH4-N (4,4%)
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2) Nurpkn appmvia (34,5% ohko alwto, pe avaroyia 1:1 yio NO3-N:NH4-N)
3) Nurpkd acBéotio (15,5% almtov, [NO3N (14,4%)] kot 26,5% Ca0)

4) Ovpia (46% almTo oe pope1| ovpiag)

5) Ozuxn appovia (21% aloto ce poper NHa-N kot 24% 6Oeio

Ta Bapého ota omola TapackevdoTnKay Ta dStodvpata elyov yopnrikdmra 130L.

o IMa v mapasckevn Tov dtaAvpatog 1 ypnoomomonioy 88,4 yp. Mrdcuatog
20-20-20, 36,9 yp. vitpiko acPéotio kat 33,9 yp. ovpia.

o IMa v mapackevn) Tov dtaAvpatog 2 ypnoomomonkoy 88,4 yp. Mrdcuatog
20-20-20, 22,6 yp. vitpikn appmvia, 36,9 yp. vitpikd acPéctio kat 17 yp. ovpia.

o IMa v mapackevn Tov dtaAvpatog 3 ypnowomomonkoy 88,4 yp. Mrdcuatog
20-20-20, 30,1 yp. vizpikn opuwmvia, 36,9 yp. vitpikd acPéctio, 5,8 yp. ovpia kai
12,38yp. Beuxn appovio.

o IMa v mapackevn) Tov dreAvpatog 4 ypnoyoromonkay 88,4 yp. MTASUATOC
20-20-20, 37,68yp. vitpikn appovia, 11,74yp. vapikd acPéotio, 2,3 yp. ovpia kat
24,76 yp. Beuxn| auuovia.

o IMa v mapackevn) Tov dtaAvpatog 3 ypnowomomonkoy 88,4 yp. Mrdcuatog
20-20-20, 22,6 yp. virpikn appnvia, 11,74 yp. vitpikd acPéotio kot 55,71 yp. Beukn
aUUOVIAL.

O1 mocdTTEG TOV AMIacUdTOV Y10, TO KGBe Papéit elyov G 6TOXO TO AUUMVIOKO
dlwto va givat. 14% yio 1o Bapéi 1, 24% yia to Papéi 2, 34% yia to Papéit 3, 44%

v To Bopéit 4 kot 54% 10, to Popéit S ¢ TPog 1o oAKd almTo.

2.1.6 Tuykoudn
AVO @Qopéc katd TN OEPKEIN TNG KOAMEPYNTIKNAG TEPLOOOL £YIVE GUYKOWUION TOV

eutov (otig 30/3/2016 kar otig 24/5/2016). Aol &yvov Ol amopaiTNTES UETPNCELS
TPV T1 GLYKOULON OM®E TEPLYPAPOVTIOL TAPUKAT®, YPNCIUOTOMONKE KOOl Ue TO
omoio k6Povtay to kdBe QUAAO amd TO Add TOL KEOE PUTOD TPOGEKTIKG Y10 VA

MEOBoHV Yo TEPUITEP® AVAADGELC.

2.1.7 MeTp10£L§ 6TO OEPUOKTTILO
Onwg &xel mpooavoeepBel Yy TNV TPAYUATOMOINGN TOV TEPAUATOS Eyvay 00O

GLYKOMOEC. MET amd KABe GLYKOUION £YIVAV Ol TOPAKATEH UETPNCELS

1) Tn cuykévipmon oMKNG YA®POQEUAMC avd Hovada ETQAvELNS Tov UAAOL: H

CULYKEKPIUEV HETPNON £yve pe TN Ponbela Tov €101KOV Opyavov LVITOAOYIGUOV TNG
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yAopoeVOAne (Spad 502 Plus, Konica Minolta Inc., UK). TomoBetovvray 1 dxpn
TEVTE VYOIV EUAA®Y KEOE YAAGTPAS 6TOVG VITOOOYElG TOV opydvou Kat Pydlovrag
piloe péon T amd TIG TEVTE TIUEC ONUEIDVOVIOV 1 GLYKEVIP®GT YAMPOPLAANG YU

™V KéOe YAdoTPA.

2) Tov aplBud tov @UAA®V: XTI SVO GULYKOMOEC TOL TPOYUATOTOLOTKOV

yivovtav ka1 pEtpnomn tov UAA®Y Kabe YAASTpAS Yoo vo Tapatnpnbel 1 avamTuén

TOV QUTOV.

H nepoapotikn Swdikacio agopovoe dvo emoyéc. H mphn emoyn agpopd v mepiodo
KOAMEPYEWOG YEWDVA-AVOLEN KoL 1 OE0TEPN ETOYN TV AVOLEN.

Kotd v mpor emoyn mpayuatomomonkoy 600 KoméG-cuykoodés. Katd tny npm
KoM TpaypatoromOnkay peTpnoel; amd 12 @utd, 10 8 ypnoyomombnkay g
uaptopeg. Katd tn devtepn komn mpaypatomombnkay petprioelg ava amd ta, 12

QLTA EVO EAPONGAY SElYHOTA KOl 0td TOUG UAPTLPES.

2.1.8 XpovoSLaypappa epyacilov 6To 0sploknmio
1/12/2015 : Metagitevon

1/12/2015 : ITotiopa pe 250 mldroddpatog
4/12/2015 :I16ticpa pe 250 ml StoAvpartog
7/12/2015 :I1éticpa pe 250 ml dtoAvpartog
10/12/2015 :I16ticpa pe 250 ml StoAvpatog
20/12/2015 :ITotopo pe 250 ml StaAdpoTog
13/1/2016 :I16tioua pe 250 ml dtodduatog
18/1/2016 :I1otioua pe 250 ml dtodduatog
25/1/2016 :I16ticpa pe 250 ml StoAvpatog
29/1/2016 : T16Ticpa pe 250 ml S1oAdpoTog
2/2/2016 : IToTioua pe 250 ml SwAvuatog
6/2/2016 : I16Ticpa pe 250 ml SrwAvpatog
11/2/2016 : ITotiopa pe 250 ml SroAvpatog
17/2/2016 : I16tiopa pe 250 ml SroAvpatog
23/2/2016 : I16Ticpa pe 250 ml S1oAdpoTog
26/2/2016 : I16Ticpa pe 250 ml S1oAdpoToC
29/2/2016 : T16Ticpa pe 250 ml S1oAdpoToC
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5/3/2016 :

10/3/2016 :

16/3/2016

23/3/2016 :
28/3/2016 :
30/3/2016 :
30/3/2016 :
30/3/2016 :

1/4/2016 :
4/4/2016 :
6/4/2016 :
8/4/2016 :

13/4/2016 :
16/4/2016 :
18/4/2016 :
20/4/2016 :
22/4/2016 :
24/4/2016 :
26/4/2016 :
28/4/2016 :

[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
: [Tétiopa pe 250 ml SwwAvporog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
1" Guykopon

[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml StwAvpatog

3/5/2016 : I1oTioua pe 250 ml SwAvuatog
6/5/2016 : IT6tiopa pe 250 ml SrwAvpatog

10/5/2016 :
14/5/2016 :
16/5/2016 :
20/5/2016 :
24/5/2016 :
24/5/2016 :
27/5/2016 :
31/5/2016 :

[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
2" GuyKoMION

[Totiopa pe 250 ml SroAdpatog
[Totiopa pe 250 ml SroAdpatog
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2.2 [EPITPA®H THZ MNMEIPAMATIKHZ AIAAIKAZIAZ 2TO
EPrA2THPIO

2.2.1 YAIK& KQL 0pyava IOV X P1)CLILOTIO01KXV 6TO EPYNGTIPLO YLK T1)
HETPTOT] TOGOTIKWV XAPAKTNPLOTIKWDV
o Zvuyopld axpipeiog

o KAiBavog
. Xapokag

o [TAaGTIKA Kot YOPTIVE, GOKOLAGKLN

2.2.2 MeTP1OELS OTO EPYAGTIPLO YL TIOCOTIKA XXPAKTIPLOTIKE
H Swdwacio ¢ cvykopong meptAapuPdvel HETPNGELS, apYIKA 6TO BEPUOKNTIO Kol

EMELTA, GTO £PYACTNPLO. APYKd 6T0 BEpUOKNTIIO ONMC £yl TpoavapepOel yivovtav M
HETPNON TV QUAA®V KOl M HETPNOT TNG OMKNG YA®PoPUAANG Tovg. Emeita oe
EPYAOTNPLUKO ENIMEDO YIVOVTAV Ol TOPUKATE UETPNCELS

1) Tng dwpétpov ¢ polétag: Me T Bondeta evOg ¥ApaKa, TPOYUATOTOWONKE M

ovykekpluévn pétpnon. o kabe yAdotpa peTplobviay To UNKOG TV 000 amEVAVTL

QOAA®OV amO TV AKP1 TOL £VOG UEYPL TNV GKPN TOV AAAOV.

2) Tov vorob kot Enpov Bapovg Tov guAL®V: Ot 20 yAdotpeg TG KdOe opddag

yopiomkay og 4 vroouddeg amd S5 YAdoTpeg N KAbe pia. Amod v kdbe vIToouddw.
gyve Mym ocvvolkd 20 wtepimov pUAA®Y (4 amd Kabe yAdoTpa), To omoia {uylotnKoy
Kol TomobetnOnKav og ydptiva caxovAdkio kot yia 48 dpeg oe kKAPavo otovg 72 °C
Yy vo yiver 1 Aqym tov Enpov Bapoug kai va, Ppedel 1 meplektikdmTa o vepd eml

TO1G EKUTO.

Kdanow d&Ara @UAAo mepimov 20 otov apBud tomobetnOnkoav o TAUCTIKG,
COKOVAAKIO, 6€ GLVONKEG KEVOD 0EPOL KOl Y10 KATOEG MPEG EUEVAV GTNV KATAWYLEN

Y10 TEPOLTEP® LETPNCELS.

2.2.3 YAIKQ KQL 6pyava IOV X P1|GLLOTIOU01]KXV 6TO EPYRGTIPLO YLK T1)
HETPTOT) TIOLOTIK®WV XAPAKTIPLOTIKWV
. DoopatopmToOUETpo atopikng amoppognong (Perkin Elmer 1100B, Waltham,

MA)
o Ddloyopmtouetpo (Sherwood Model 410, Cambridge, UK)
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o Yvokevn andoetalng pe voporrovg (uEbodog Kjeldahl)

o Xovid

. Avtoporn mméta
. [MAaoTiKég mméTe
o Zvuyopld axpipeiog

) Mr)évtep

o Tovdi

o Kayeg mopoeidvmc

o droAid10 TOTOL Falcon

. Oyxouetpikég eraiec 25 ml, 50 ml, 100 ml

o IMompia (Eoewg SO ml

o Y 6poyrmpiko o&v (HCI)

o Y6poéeidio Tov vatpiov 1 kavotiko vatpio (NaOH)
. Bopikd 0&0 (H3BO3)

. Ocuxd 0&H (H2S04)

2.2.4 MeTP1OELS TIOLOTIKWOV XXPAKTIPLOTIK®OV
H amoppéenon 1ov avopyovomv OToyElmy oL ypeldoTnkKe vo. UETPNOOLY o1

OCUYKEKPIUEVY  UEAETN  oKOAOUOMNGE UETA TIC TOCOTIKEC UETPNOCEL TOL
TPAYUOTOTOWON KAV OTT®G £XOVV OVOAVOEL avmTépm. H TeplekTikOTNTA TOV TUPUKAT®
avopyavey  otoyeiov:  acPeotiov(Ca),  payvnoiov  (Mg), ciompovu(Fe),
uayyoviov(Mn), yevdapyvpouv(Zn), alntov(N) kot kaiiov(K) petpndnke oto uTIKA
detypara.

Ol TOOTIKEG PETPNOELG TOL YPEIGCTNKAY TPAYUOTOTOUWONKAY GTO €PYACTNPIO
Edagporoyiag o Tewpywodv Kortackevdv kot EAéyyov IMepifdiiovrog oémov
YPNCILOTOMONKAV AVTIGTOLN PUACSUATOPOTOUETPO ATOWKNG amoppdenong (Perkin
Elmer 1100B, Waltham, MA), pAoyopwtouetpo (Sherwood Model 410, Cambridge,
UK) xor ovokevn amdotaélng pe voportpovs. H mpoetowwacia towv Oerypdtomv

TPAYUOTOTOWONKE 6TO gpyactnplo TV Knmevtikdv KoAiepyeiomv.

2.2.5 M£0080L AVGAAVOTG TWV QUTIKOV SELYPATOV
INa va tpaypatomomBovy o1 PETPNGELS TV avOPYUVmY GTOXEI®MY aKoAlovOnonKe N

TOPOKATO S1001KaGioL

37



1. Apyikd, TO QUTIKO OglyUa, TOV GTOUVOYKOO100 KovioromOnke (aAéotnke) e

UTTAEVTEP KO ETEITO GE YOLOL.

2. Zvyiotnke 0,5 g amod 1o K6Oe Oety o 68 KAWES TOPGEAAVIC.

3. ‘Emterra tonobembnkayv oe kAiBavo 500 °C yo pia pépa.

4, Me mpocoyr| o1 KAeG UeTaPEPOVTUL 6 EnpavThpa.

5. H téppa mov onuovpyndnke exyviiotnke pe mméta 20 ml Tukvol SteAVUATOg

HCI 20% o¢ yvdiiva mothpro (Ecemc tov S0 ml.

6. H téppa ombeitar oe oykopetpikég @uareg tov 50 ml pe 1t Pondeia
dmONTIKOD YO PTIOV.

7. Iveton yéuopo pe H2O  péypt tn yopayn G OYKOUETPIKNG  QLOANG,
nopotileron ko avakiveitol 3 Qopéc.

8. Téhocg, yiveton petagpopd oe @laridia tumov Falcon.

9. IMa ™ pérpnon tov vatpiov (Na)to ekyviicpota apaidvovor katd 20 popég
kal ywo T puérpnon kaiov (K) to exyvMopota apordvoviar kKatd 100 gopés. Kat
oTIS OO0 TEPUTTAOGELS Y10, TOV TPOSOIOPICUO TOV OTOWElDY yivetal ypnon Tov
(PAOYOPOTOUETPOV.

10. T pétpnon tov acPeotiov (Ca) kot tov poyvnoeiov (Mg) yivetal apoimon
katd 100 popég evd yio tn pétpnon tov payyoviov (Mn), tov cdnpov (Fe) kot tov
yevudapyvpov (Zn) ypnowomoleitar 1o mwukve OwAvue. o Tov  TOGOTIKO
TPOGOIOPIGUO TV TUPOTAVE GTOWEIDY  YPNCILOTOMONKE  POCUATOPOTOUETPO
OTOUIKTG AmopPOPTONG.

11. T pérpnon tov alntov (N) ¥pNoIUoTOMONKE 1 OTOGTAKTIKY) GLGKELT KOl
Baciomke ot owdikacio g vypng koavons-téyng (Kjeldahl) tov alwtov twv

QLTIKOV 10TOV CTAUVAYKOO100.

2.3 2T1aTIOTIK) avaAuon

To meipapo mov wpaypatomombnke Mrav Tpumopayoviikd (almtovyog Admavor,
OTAO10 GCULYKOUONG KOl EMOYN KOAAEPYEWNS) Kol axkoiovBnbnke to EvieAng
Tuyoromomuévo Xyéoto. To to melpapa eiyape S5 drapopetikéc enepPdoeig AMmoavong
ue 20 @utd yo k4Be enéuPacn o€ dVO EMOYEC KOAAEPYELNG KO OLOPOPETIKG GTAOLN
ocvykoong (3 otadia oty 1" emoyn kot 1 61do10 otn 2" emoyn). Aedopuévou 611 6N
2" emoyn £Yve LOVO LI GLYKOUIST, O1 GLYKPIGELS TV HEC®V YU TIG 2 EMOYEC CTOPAG

a@opoLy povo v 1" cuykoudn g 1™ ko 2™ enoyn¢ omopds. XT0 ATOTEAEGUOTA
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gywve amin avdivon pe to tpdypappa Statgraphics 5.1.plus (Statpoint Technologies,

Inc., VA, USA) y10 1 cOYKpIomn TOV HECHV.

KE®AAAIO 3

AIIOTEAEXMATA
Ye avtd 10 KEPHANIO TaPOLGIALOVTOL TO, OMOTEAEGUOTO OV EANEONGAV KoTd TN

S1PKELN TNG TEPAUOTIKNG O10OIKAGTOC,

3.1 ZUykévipwan oAIKNG XAwpoQUAANG ava uovada Empaveias uAAou
(6¢eiktng SPAD)
3.1.1 ZUYKEVTPWOT OALKTG XAWPOPUAANG AVA LOVASA EMPAVELAG (PUALOV
KQTA TV TIPWOTI] ENO0XT) GTOPAES
Mivakag 1.Aciktng SPAD @A@YV otapvaykadiol katd v 1" emoyn onopdg oe

OYECN LE TN CLYKEVIP®GT] GUUOVIOKOV 0lOTOV 6TO BPERTIKO O18AVUA KOl TV KO

(Méoog opog + [Tumikr andkiion]

Enringdo oppoviaxod aldtov

Komn 1 2 3 4 5

1" komn) 60,5424, 1y(a) 75£23a(p) 71,9+17,7B(B) 61,0+19,5y(B) 74£27a(p)

2" komn 51,4+£24,65(B)* | 84,6+19,50(a)* | 76,821, 2B(a)* | 71,924 5y(a)* | 86,914, 9a(a)*
Mapropag | 100,7+29,10* 94,9+27,1B* 80,1+31,2y* 54,4+11,36* 96,6+43,0p*
(2" kory)

*Ta, olpopetikd EAinvikd ypaupota ekT0¢ TApEVOEoC DTOONAMVOULY GTUTICTIKMS GNUOVTIKEG
Slpopég uetald twv péowv g idwag ypouumg pe Paon to kpurnpio tov Tukey (0=0,05). Ta

drapopetcd Exinvika ypdupoato evidg mopéviesnc vTodNAMOVOUY GTOTICTIKAOE GNUOVTIKES OLOPOPES

UETAED TV UEcmV TG 10tag oTAng ko petald g 11527 komng pe Pdom 1o kprripo tov Tukey

(0=0,05). Ot ao1EPicKOl VAOONADVOVY CTATICTIKMS STUCVTIKES SLOPOPES NETAED TNG 21 KOTNE Kol TOV

Mapropa.
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120

100

N _
‘ =@==1n Komn
60 R ,
/ == 2n KOTA
Mdptupag
40 /

80

20

Opada 1 Opada 2 Opada 3 Opada 4 Opada 5

Ipaonuo 1.Ipagikn omekdvion NG GUVOMKNG CUYKEVIPWOOTNG YAOPOQUAANG KOTA TNV

TPOTY ETOYN

Kotd v mpo emoyn wor 17 xomn 1Tn UEYOADTEPN GLYKEVIP®GY OMKNG
YADPOPUAANC avA LOVAOQ ETIPAVELNS PUAADY TNV EXOVV TA QUTE TV OpAdwV 2 (24%
appovioko N) kot S (54% appoviako N)akorovbei 1 opddo 3" (34% apuoviako N),
N 4" (44% appuoviokd N) Kot TEAOC T WKPOTEPT] GLYKEVTPMON TNV £YOLV TA YUTE TNG
ouadag 1 (14% apuoviokd N). Katd tn 2" komn 1o @utd g 5™ ouddag (54%
appoviokd N) kat g 2™ opddag (24% appoviokd N) éxovv ) peyoAvtepn T,
axorlovBovv ta euTa TG 3™ (34% appoviako N) 4" opddag (44% appoviaxo N) ue
ta. UTE ™ 1™ opddag (14% appmviokd N) va Exovv n pikpotepn Tun. Ta gutd
uaptopeg ¢ 2" xomng g 1" oudoag (14% appmviakd N) Eyovv T peyorvtepn
TN Kol aKoAoVBoUV Ta eUTA TG 5 (54% appmviaxo N), 2" (24% appmviakd N),

3" (34% appoviokd N) katl térog g 4™ opdoag (44% appmviaxo N).

‘Ocov agopa v 1" ka1 2" kom) mopatnpeital OTL Ol GLUYKEVIPMGELS TNG OAIKNG
YAOPOPUAMC avd HovAdd emPAVEINS QUAA®Y TV QUTOV g 2™ komng elval
UEeYOADTEPEC 08 OAEC TIG OUAOES PUTOVY eKTOC omd v 1M (14% N) opdda émov 1 TN
¢ 1" komng etvar peyalvtepn amd vt g devtepnc. I'a Tig opddeg puTOV Katd )
2" Komf KOl TIC OUAOEC TTOL YPNCIUOTOMONKAY MG UAPTUPEG TOPATNPEITOL OTL Ot

CUYKEVIPMOELS TNG OMKNG YAMPOPUAANG avd povado empdavelng QUAA®V givat

40



UEYOADTEPEC GE OAEG TIC OUAOEC QUTOV TOV UAPTOPOV ekTOC amd v 4" (44% N)
OpAda OTOL 1) TN TG 2™ KoM ¢ elval HEYUAVTEPT GO QLT TOL UAPTLPA..
3.1.2 ZUYKEVTPWOT OALKTG XAWPOPUAANG AVA LOVASA EMPAVELAG PUALOV

KXTA TV S£0Tepn emoxn
Mivakag 2. Agiktng SPAD @OAAoV otapvoykadiov kot v 2" enoyr omopic e

OYECN UE TN GLUYKEVIPMOOT] CUUOVIHKOD aldTov 6To Opentikd didhvpo (Mécog 6pog +

[Tumikr amokAon])

Erinedo appoviaxod aldtov
ApOpoc 1 2 3 4 5
PUTOV
Msoog 94,6+33,23 103,8+40,300 | 88,1£39,1y 79,6142 4¢e 84.8+31,66
0pog

*Ta, SLopopeTikd EAINVIKG ypauuaTe DIoonAOvVouY GTOTICTIKMS CNUOVTIKES SLOPOPES UETOED TOV

pécmv ¢ iotag ypapung pe Paon to kpirfpto tov Tukey (a=0,05).

r
1n Komn
120
100 0//’\
/
) \
60 i
=¢=1n Komn
40
20
0 T T T T 1
Opada 1 Ouada 2 Ouada 3 Opada 4 Ouada 5

Ipaonuo 2. T'pagixn ametkovion tN¢ OAKNG CUYKEVIP®GNG YAMPOPUAING KaTd TN devTEPT

emoyn
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Kotd ™ 6e0tepn emoyn M SLYKEVIP®ON TNG OAKNG YAMPOPUAANGC TOV QUTOV gival
pueyoAvtepn vy tn 2" opdda, axorovbel m 1M oudda, m 3" M 5T ko tEAOG TN
YOUNAOTEPT TIUN TNV EXOVV Ta, UTE TG 4™ oudoac.

3.2 Ap1Buds @biiomv, drausTpos podétag, vomo ko Eypo Papog pvilwv

3.2.1 Ap1Buog pvilowv, didustpos polétag, vomo kai Enpo fapos poiimv katd Ty
TpOTH EMOYN

Ot apaxdTo Tivakeg mopovctdlovy Tov aploud GUAA®Y, T SIGUETPO POLETUC KUOMG

Kol TO voOro kot 10 ENpo Papog TV QUAADY TOV QLTOV KOTA TNV TPDOTN ETOYN OTN

TPOTN Ko SevTEPT KOT.

APIOMOZ ®YANQN

Mivakag 3. Ap1BudC TV PUAADY TOV QLTOV KOTA TV TPOTN ETOYN Y10, TV TPAOTY| KOl

devTEPT KOT KAUOMOE KOl TOV HApTLpQL

Ernirsoa 1" komn AR N ] Yovoro (12" | Mapropog
OUILOVIOKOD KoTH])

aldrov

1 34.8+14,9a(a) 26,7£9.8B(a) | 61,612, 2a(w) 39+19B(a)

2 28.,0+3.6a(By) 20,1+£6,4p(3) | 48.1+5,2a(y) 40+13[(a)

3 24,4+5.70(3) 18,5+7.4B(e) | 42,9+6,30(d) 35.6+14,3B(B)
4 29,0+5,7a(p) 2217 3B(y) | 51,1+6,2a(B) 33.2+14,1B(y)
5 27.1+7 2a(y) 23,7£9.8B(B) | 50.8+8,1a(P) 34,7+6,0B(B)

*Ta, olpopeTikd EXMvikd ypaupote ekT0¢ TUpEvOeoTC DTOONAMVOLY OTOTICTIKAG OTLOVTIKEG
SLPOPEC HETAED TV PEGEV TG 1010¢ YpouUng Ko HeTald g 17521 komg Ko Zuvorov kot Mdaptopa
ue PBaon 1o kpurnpio tov Tukey (0=0,05). Ta dapopeticd Eximvikd ypdupote evtdg moapévieong
VROMNAGVOLV GTOTICTIKOEC CTUOVTIKES OLopopé HeTald Towv pécmv g idlag othang pe Pdéon to

kprripro tov Tukey (0=0,05).
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45

40

35 P

30

. \VA P Konr’]
20 \.\.//./. ={ll=2n Komn

Mdptupag

15

10

Opada 1 Opada 2 Opada 3 Oudda 4 Ouada 5

I'papnua 3. T'pagum ametkovion Tov aplfpod pOALOY KOT6 TNV TPOTN ETOYN

‘Ocov agopd Tov aplBud QLAA®V KOTQA TNV TPOTN ERXOYN Kol TPDOTN KON
TapoTNPEiTaL OTL TO HEYOADTEPO OplOUd PUAA®Y TOV £YoLV Ta YUTE T 1™ ouddag
(14% appoviaxo N), akorlovBobv ta @utd ¢ 4" (44% aupoviaxd N), 27 (24%
appoviokod N), 57 (54% appoviakd N) kot TEA0¢ 10 HIKpOTEPO aplOud TOV EYOLV
avtd ™¢ 3™ (34% N). Katd 1 6e0tepn kom 10 UEYOAVTEPO UPIBUO PUAA®DY TOV
&yovv ta, utd ¢ 1™ ouddag (14% appoviakd N), akoiovBoldv avtd tng 5™ (54%
appoviako N), 4" (44% appoviakd N), 2" (24% appoviako N) Kot TEAOG Ta, QUTH LE
TO WKPOTEPO apBud eOAA®Y etvar avtd g 3™ ouddog (34% aupwviokd N). Ocov
aQOPA TOVG UAPTLPEC TNE 2™ KOMNC TO TEPIGGOTEPA PUAA, TA EXOLV TO, PUTA TG 2™
opadag (24% appmviako N), akolovBovv avtd g 1™ ( 14% appoviokod N), 37

(34% appmviaxo N), 5" (54% appovioxo N) kot 4™ (44% appoviakd N).

‘Ocov agopa v 1" ko 2" ko mapatnpeitatl 6Tt 0 aPBUOg TOV POAADY TV QUTHOV
g 1™ xomn¢ eival peyaAbtepog amd tov aplBud Tov eOUAAOV TOV QUTHOV TG 2™
KOmNG o€ OAEC TIC opadeg Qutdv. o TIc opdoeg putdv katd v 1" ko 2" xomy
aBpOIoTIKG Kol TIG OUAOEG TOL YPNCIUOTOMBNKAY ®C UAPTLPES TapaTNPEiTOL OTL O
apBudc Tov  EOUAA®V glval peyoivtepog katd v 1" kol 2" ko abpoloTikd oe

OGN UE TOV OP1OUS TOV QUAADY TOV QLTOV TOL YPNCLOTOWONKAV GavV UAPTLPES.
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AIAMETPOZ POZETAZ(¢K.)
Mivakag 4. Atduetpoc polétac (eK.) TV QUTOV KATO TV TPATN EXOYN YO TV TPOTY

Kol 0e0TEPT KON KOOMG KL TOL HAPTLPO,

Ernirsda 1" ko) 2" komen Mapropog
OULULOVIOKOD

aldrtov

1 34,0+3,80(y) 35,3+3,00(p)* 40,19, 1(a)*
2 31,3£5,60(8) 33.444.60(y) 33,9+4,3(y)

3 39,348, 50(a) 37,448, 1o(a) 38,9+7.2(B)

4 38,7+7.90(a) 34,043,9B(y)* 38,7x15.2(P)*
5 36,245, 70(p) 37,945, 70(0)* 31,0+4,4(8)*

*Ta, olpopetikd EXnvikd ypaupote ekto¢ TapEvieonC DTOONAMVOLY OTOTICTIKOG OTUOVTIKEG
Srapopég petalld tov péowv g dtag ypouune kon petaly 175-2" xonrrg pe Pdon 1o KpITiplo Tov
Tukey (0=0,05). Ta dapopetikd Eiinvuch ypduporo evtog mapévieong vmoonAOVOUY GTOTICTIKOC
ONUOVTIKES OLOPOPES PETALD TV eSOV TG 1otag ot)ANg pe Paon To kprenpro tov Tukey (0=0,05). Ov

OOTEPIOKOL VAOSNADVOVY GTUTICTIKGS CTUOVTIKES O10pOPES LETALD TNE 2™ KOTNE Kol TOV UAPTLPOL.

45

35 —%—

30

25 9= 1n Komn
20 == 2n Komn

Mdptupag
15

10

Opada 1 Opada 2 Opada 3 Ouada 4 Ouada 5

Ipaonua 4. T'papucn ametkodvion g SopuéTpov polétag (cm) KoTh TNV TpaTn EToyn
‘Ocov agopd N didpetpo polétoag Twv uTdv Kotd v 17 kom), T QUTA pE TN

UEYOADTEPN OQUETPO NTOV OVTE TOV Opadwv 3 (34% appovioxkd N) ko 4
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(44%appmviaxd N), axkorovbovueva omd avtd ¢ 5™ (54% appoviokd N), 11 (14%
appovioko N) kot 2" ouddag (24% appmviako N). Katd m 2" komn ta gutd g 5™
(54% appoviakd N) xar 3" (34% appoviokd N) ouddag &yovv TN ueyakdTepm
dbpeTpo, axorovbovv autd g 1 (14% appoviaxo N), 4" (44% oappoviokd N) Kot
2" oudoag (24% appmviakd N). Télog dowv apopd Tovg pdptupeg avtol tng 1M
opadag (14% appmviaxd N) Exovv T peyarbtepn dauetpo polétag, axolovbovv ta
eutd ¢ 3™ (34% auuoviokd N) kot 4% (44% appoviokd N), mmg 2™ (24%
appoviako N) kot téhog g 5™ oudoag (54% appmviaxo N).

‘Ocov agopd toduetpo g polétag ota @utd ¢ 17 ko 2™ komng, Oev
TopoTNPNONKAY onUavTikég dapopécue e€aipeon v 4" opdda Omov M SIAUETPOC
NTav peyokvtepn oto eutd ¢ 1" komnc. o T1¢ opddeg putov Katd ™ 2" Komn Kot
QUTEC TTOL YPTCILOTOMONKAY GOV LAPTLPEG TapaTnPNONKay olapopés otnv 17, 41 kan
57 opdoa dmov oty 1" kar 47 oudda 1 drbpetpog TG polETag TV HAPTOPMV NTOV
UeYOADTEPN Oomtd auTN TOV QLTOV TG 2" komng, evdoty SToudda (54% N) n

dbpetpog Nrov peyokvtepn ot 2" ko).

NQIMO BAPOX (yp.)

Mivaxkag S.Nomwo Bapog (yp.) TV OAA®V TOV QUTOV KOTA TNV TPMOTN ETOYN Y10, TNV

TPOTN Ko SeVTEPT KOTN KBNS Kol Tov UdpTupa

Ernirsoa 1" komn 2" ko) >ovoro Mapropog
OULULOVIOKOD

aldrov

1 29,346, 40(d) 21,444 .5B(y) 50,75, 1a(y) | 39,5+14,6B(a)
2 25,446 40(e) 16,4+3.9B(¢) 41,8+4.30(3) | 29+4,1B(y)

3 31,8+10,8a(y) 18,0+5.4B(3) 49.8+6.2a(y) | 34,3£6,4B(B)
4 41,7€14,7a(0) | 24+6B(B) 65,58, la(a) | 38,7+22.6B(a)
5 35,549, 1a(P) 27.2+8.4B(a) 62,7+8.8a(B) | 30,0+7.4B(y)

*Ta, olpopeTikd EXMvikd ypaupote ekT0¢ TUpEvOeoTC DTOONAMVOLY OTOTICTIKAG OTLOVTIKEG
SLPOPEC HETAED TV PEGV TG 1010¢ Ypopung ko peta&d g 1M-21 komg Ko Zuvorov kot Mdaptopa
ue PBaon 1o kpuripio tov Tukey (0=0,05). Ta dapopeticd EXinvikd ypdupoto eviog mapévheong
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VROMMADVOLV GTOTICTIKOC CTUOVTIKEC OLpOpEC LeTalh T PEcmvV g idlog othang pe Pdéon to

kprripro tov Tukey (0=0,05).
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Opada 1 Opada 2 Opada 3 Ouadda 4 Ouadda 4

Ipaonuo 5. T'pagikn aretkdviorn tov vamol Bapovg (gr) Katd Ty mpdTn emoyn

‘Ocov agpopd to vomo Bapoc, katd tnv 1M komn ™ peyoldTepn T TV £XOLV CLTA
¢ 4" ouddog (44% N), axorovBovv avtd g 5™ (54% appoviakd N), 3" (34%
appoviako N), 1M (14% appoviako N) kot téhog ¢ 2™ (24% appoviako N). Kotd
) 2" Komn To peyoAiTePo VOrtd PAPoC TO £OLV TO GUAAL TOV PUTAV TNG 5™ ouddag
(54% opuoviokd N), akoiovBobv avtd g 4™ (44% appoviako N), 17 (14%
appovioko N), 3" (34% appmviaxo N) kot 2" ouddog (24% appmviaxo N). Q¢ mpog
TO GLVOAMKO Pdpoc Twv PUAA®Y, TO peyoivtepo Papog mopatnpndnke yio v 4"
opada (44% appmviaxo N), akorovBovpevn omd Tig opddeg S, 1 kot 3, Ko TEAOG TV
opada 2 mov Tapovciace TO YouMAdTEPO cvvolkd Pdpogc. Ocov apopd Toug
uapTLPEC TO pEYOADTEPO VOILd Bapoc To Exovv autd ¢ 1™ (14% appovioxd N) kot
4" (44% appoviaxo N) ouddag, axorovonee 1 3" (34% appmviako N) oudda,evd Tig
YOUNAOTEPEG TIMEC eu@OvVicay ot opddss 5 (54% apuoviaxkd N) kot 2 (24%

appOVIOKS N).

‘Ocov agopd v 1" ko 2" komn mopatnpeitol 6tT1 T0 vOrd PAPoc TOV PUAADY T®V
euToOV ¢ 1" Komr¢ etvat HEYOAVTEPO amd TO VOTO PAPOC TOV PUAADY TV PUTOV TN

2" xomn¢ oe OAEG TIG OpAdeg QuTOV. T TIg opdodeg utmdv kot ™ 1" kot 2" Komn|
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aBPOICTIKG KUl TIG OUAOES TTOL YPNCILOTOMNONKAY OC UAPTLPEG TaPATNpEiTaLl OTL TO
vord Bdpog tov UAA®V eivor peyarvtepo katd v 1" kar 2" komn aBpoilcTIKA G€
oxéon uUe 10 voOmd Papoc TV QUAADY TOV QUTOV TOL YPNCUOTOONKOY GV

UEPTLPEC.

EMI TOIZ EKATO (%) =HPA OYZIA

Mivakag 6. Exni to1g exatd(%) Enpd ovsiotmv QUAADY TOV QUTOV KOTA TV TPAOTY

EMOYN Y10 TNV TPATY| KL OEVTEPT KON KAODG KO TOL HAPTLPO,

Ernirsoa 1" komn 2" komny Mépropoag
OULULOVIOKOD

aldrov

1 9,4+0.20(0) 8.70,8p(y)* 10,940,2(B)*
2 9,5+0,4B(xr) 10,240, To(a)* 11,1£0,2(B)*
3 8.5+0,4B(y) 10,1+0,60( ) * 11,9+0,5(a)*
4 8,4=1,8B(y) 9,5+0,80/(B)* 10,6+1,3(y)*
5 8.,7+0.4B(P) 10,10, To(a)* 11,8+0,2(a)*

*Ta, olpopeTikd EXMvikd ypaupote ekT0¢ TUpEvOeoTC DTOONAMVOLY OTOTICTIKAG OTLOVTIKEG
Slopopég petalld tov péowv g 0o ypouune kon uetaly 1m5-21 xorng pe Pdon 10 kpTnpo tov
Tukey (0=0,05). Ta dapopetikd Eiinvuch ypduporo eviog mapévieone vmoonAOVOUY GTOTICTIKOG
ONUOVTIKES OLOPOPES HeTalD TV PEcV TG 1otag ot)ing ue Paon to kprenpro tov Tukey (0=0,05). O

OOTEPIOKOL VAOONADVOVY GTUTIOTIKGC CNUOVTIKESG OLOPOPEC LETALD TNE 2™ KOTNC Kol TOV UAPTLPOL.
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10 Algn\./a
74\ I

=@==1n Komn
={ll=2n Komn

Mdptupag

Opada 1 Opada 2 Opada 3 Oudda 4 Ouada 5

I'paenuo 6.1 paoin amecovion g % ENpac ovoiag KaTo TNV TPt oy

‘Ocov agopd v enti to1g ekotd (%) Enpa ovsio TV EOAADY TOV EUTOV, KOTA TNV
TPOTN KON TO UEYOAVTEPO TOGOGTO TO EYOLV avTd NG 2" (24% appmviakd N) kat
1" opdodag (14% appoviako N), akorovBovv auvtd ¢ 5™ (54% appoviokd N), evod
o1 YOUNAOTEPEC TIUES TTopatpNONKay ota eutd g 3™ (34% appoviokd N) kot 4"
opadag (44% apumviaxo N). Koatd m 2%onr 1o peyahdtepo mocootd ENpac ovciog
T0 &yovv owtd g 2™ (24% appoviakd N), 5" (54% appovioxd N) ko 3" (34%
appoviako N) ouddag, akorovfolbv avtd g 4™ (44% appmviako N) Kot TEAOC TG
1" opddog (14% apuoviokd N). Ot pdapropeg g 3™ (34% appoviakd N) Kot
5%oudaoac (54% appoviaxkd N) &yovv TO UEYOADTEPO TOGOSTO ENpNg ovciag,
axorlovBovv avtd g 2™ (24% oapuuoviokd N) kot 1 (14% oppoviakd N), evo ta

HIKPOTEPO TOGOGTA TapOTNPNONKAV 6TA PUTA TNG 4" opddog (44% appmviokd N).

‘Ocov agopd ta utd g 1™ ko 2™ komng, 1 % Enpd ovcia elvou peyaAvTePn KOTd TN
2" komn o€ OAEG TIG OUAOEC TV ELTOV ekTdC amo v 17 (14% N) oudda 1 onoia Exet
ueyoAvtepn ) % Enpac ovciog oy 1" xom. T T1¢ opddeg gutdv Kotd ™ 21
KOM KOl OUTEG TTOL YPNCILOTOMONKAY Gov UdpTLpES Tapatnpeitar o0tt % Enpd
oLGIN, TOV HOPTOP®VY VoL LEYOADTEPT] a0 AVTY TOV ELTOVY TG 2™ KomN g 6 GAEC TIC

OHAOEC,
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3.2.2 ApIBlI6S QUAAWY, dIGLETPOC polETag, viwiTo Kai ¢npo Bapog
QUAAWV Kal avBEwVv KaTd 1n OEUTEPN ETTOXN
Ot tapaxdTo Tivakeg mopovctdlovy Tov aploud GUAA®Y, T S1GUETPO POLETUC KUOMG

Kol TO VOO Kot TO ENPO PApog TV OUAA®Y TOV QUTOV KATA T SEVTEPT ETOYN TPDTN

Kom).

Mivaxkag 7.Ap10udc AWV, O1aueTpog polétag (ex.), vomo (yp.) kol Enpo Papoc
@OAMOV (%) Katd T 0ebTEpT EMOYN

Ernirsda ApOpdg Aldperpog Nomro papog % Enpa ovoio
JUUOVIOKOD QPOAAOV polérac(ex.) (vp.)

aldtov

1 25,245 60 30,3+5.98 19,6453 11,7+£1,36

2 25,444 20 28,8446y 20,445 60 13,7+0,4*

3 22,544 8 31,446,110 20,143,0a 13,2+0,1P

4 20,243,758 26,545,568 14,9+£3.78 12,6+0,3y

5 21,7827y 24,642 3¢ 15,243 3y 12,4+0,7y

*Ta, olopopetikd ErAMvikd ypaupote ekto¢ TopEvOeonC DITOONAMVOLY OTOTICTIKGS OTLOVTIKEG

SLaPopég netad Tmv PESmV NG 1010¢ GTNANG 1 Baon To kprthplo Tov Tukey (0=0,05).

35
30 -
25
20 - == ApIOLOC UMWY
== AldpEeTPpOC polétag(cm)
15 v —— Nwno Bapoc(gr)
)/ ¥ —>=%=npd ovoia

10

5

0 T T T T 1

Ouddal Opdda2 Opada3 Opadad Opadas

Ipaonuo 7. T'pagpun arewkdvion tov apBpod edriiwy, g dougtpov polétag (cm) ,tov

vomrov Papovg (gr) xar g Y% Enpdg oveliag Katd TV TpdTn EMOYN
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Kotd ) debtepn emoyn, 060V a@opd TV aplBud Tmv GUAA®Y, TN UEYOADTEPT] TN
™y giyav ta. utd g 2™ (24% appoviokd N) ko e 1™ opddog (14% apunviokd
N), akoiovBotv avtd ¢ 3™ (34% appmviakd N), 57 (54% appmviakd N) kot TEAog
o eUTa ¢ 4™ ouddog (44% appoviaxkd N). H owquerpog g polétag Mrav
UEYOADTEPN 6TO, YUAAL TV UTOV ™G 3™ onddag (34% appnviaxo N), akorovBoLv
avtd g 1™ (14% oppoviakd N), 27 (24% appoviakd N), 4% (44% apuoviokd N)
Kol TEAOC TG 5™ opddag (54% appmviako N). To vord Bapog NTav peyokdtepo oto,
eutd ™G 2" (24% apuwviokd N) kot 3™ (34% appoviaxkd N) opddag, akorovncay
ta Ut NG 1™ opddog (14% apuwviokd N), g 5™ ouddog (54% oppmviakd N), kot
TEAOC Ta QUTA TG 4™ ouddog (44% appmviaké N) omov onueibbnkay ot
yopnAotepeg TwéG. H eml toig exato Enpd ovsia Nrov peyokdtepn oty 2" oudda
(24% appoviaxd N), akorovBel 1 3" (34% appoviakd N), 1 4" (44% appoviokd N)
kol 5" (54% appoviokd N) kot téhog 17 ouddo (14% appoviaxd N) dmov

OTUEIDONKA Ol LEYUAVTEPEG TIUEC.
Avln

Mivaxkag 8.Exi to1g exatd(%) Enpd ovsia TV avBémy g devTepng EmTOXNG

Erincgdo oppoviaxod aldtov % Enpd ovoio
1 18,1+0,5y
2 19,8+0,6*
3 18,0+0,7y
4 18.7+0,83
5 18,0+0.6y
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Ipaonua 8. I'pagum ameikovion g % Enpag ovoiag tmv avlémv
‘Ocov agopd ta. avon, 1 % Enpd ovcio T®V 5 opAdOV TOV PUTHOV TAPOLGIUGE
OTUOVTIKEC O1POPEC UE TN UEYOADTEPT] TIUN VO TOPOTNPEITAL OTA AVON TV QUTOV
™G 2" opddag (24% appmviakd N) kot okolovBovv 1 4" (44% appmviako N), evo
uetald Tov gutov g 1" (14% apunviokd N), 3" (34% appoviako N) kal 5™ opdda

(54% appmviaxo N) dev TapatnpnonKay cNUOVTIKEG OLUPOPES.

3.3 ZUYKEVTPWOEIS BPETTTIKWYV OTOIXEIWV OTA QUTIKA diaAuuara

3.3.1 Zvykevtpwoelg K, Ca, Mg, Zn, Mn, Fe kalNO3 kaOw¢ KatL TNV TOGOTNTA
TOU GUVOALKOU A TOU KATA TV TPWTI) EMOX1] KoL S0 TEPT EMOXN
KOXAALEPYELXG
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Hivaxag 9.Xvykevrpoocelg K, Ca, Mg, Zn, Mn, Fe

emoyn KaAMEpyelag (mg/g Enpov Papoug).

kot NO3kafd¢ Kot TocOTNTU TOV GLVOAMKOU al®TOV KUT TNV TPOTN ETOYN Kol OEVTEPT|

Eringdo oppoviaxod aldtov K Ca Mg Zn Mn Fe NOs Zvvoiako N
1" gwoyn/1 Komn 1 46,0a() | 19,5a(o) | 4.8a() | 0,028a(e) | 0,096aB(B) | 0,027y(B) | 6,75aP(e) | 26B(o)
2 533a(e) | 18, 1a(r) | 3.8a(c) | 0,0400(ae) | 0,129a(B) [ 0,073By(B) | 7.30aB(e) | 16v(B)
3 52,0a(a) | 20.8c(er) | 4,1a(e) | 0,031 | 0,113aB(P) | 0,082By(B) | 7.36af(e) | 34a(a)
4 46,0a(0) | 14.8c(e) | 3,70() | 0,033a(e) | 0,087B(e) | 0,0960B(B) | 9,040(ar) 32a(a)
5 573a(a) | 16,1o(() | 4,30(e) | 0,031a(e) | 0,109aB(e) | 0,120ac(c) | 5,84B(B) 29B(a)
1 emwoy)/2" komi| 1 46, 70(a) 17.40p(e) | 3.8af(a) | 0,0300(c) | 0,124B(er) | 0,100a(cr) | 7.86afy(ar) | 23B(cr)
2 44.0a0B(B) | 19.6a(e) | 3,60f(x) | 0,031a(e) | 0,149a(e) | 0,1100(e) | 6,94Py(o) | 300
3 40,0a0B(B) | 18.4ap(o) | 4,60(c) | 0,034a(e) | 0,14%9a(e) | 0,121a(e) | 6,82y(P) 32a(a)
4 36,0B(B) | 13.3B(e) | 2.8B(B) | 0,022B(B) | 0,094v(ar)y | 0,113a(cr) | 8.68a(ew) 25v(B)
5 44 7aBB) | 15,5aB(e) | 3,70f(a) | 0,031a(e) | 0,128B(e) | 0,110a(c) | 8,30aB(e) | 29a(P)
2" groyn/1" Kom| 1 28.00* 38,5a%* 4.8y 0,0210* 0,078p* 0,078p* 7.37B 39a*
2 27,00* 41, 70* 5,0p* 0,019a* 0,088af* | 0,0880p* [ 6,95y 340*
3 32,00* 35,9ap* 4,78 0,022a* 0,0920* 0,0920* 7.73ap 39a*
4 25,00* 27 2y* 4,1y 0,0200* 0,0960* 0,096* 8.74a 400*
5 27,00* 29,3By* 5.60* 0,022a* 0,097a* 0,097a* 6,23p 38a*

*Ta, Sopopetikd EXinvikd ypduporto ektdg Tapévieong DIOONAGMVODY GTATICTIKMS OTUOVTIIKES SLOPOPEC LETAED TMV EMTESMY TOV CUUMVIOKOD alMTOV TG 1010¢ KOTNE KoL
emoyMc ne Péomn to kprmpro tov Tukey (0=0,05). Ta dtapopetucd Elinvikd ypdporo eviog Tapévheong vTodNAOVOLY GTUTICTIKAOGC CTILOVTIKES SLOPOPES UETAED TOV NECHY
1010V UMESOV aUUAOVIOKOV af®MToL Yo TV 17 kon 21 komn g 1™ emoync pe Pdon 1o kpitpro tov Tukey (0=0,05). Ot drapopég petald g 1™ ko 2™ emoyng o v 11
KOTU| DOOETKVYOVTOL IE TO SOUPORO(*).
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INa 1o kédrao (K) 1" emoyn/1" xomn Oev LAGPYOLY GTATICTIKMG GNUOVTIKEG
Srpopéc petald Tmv opadmv Tapovctalovtag T WKPOTEPT) TN To QUTE NG 4"
(44% N) opddoc. Xt 2" wom)/1" emoyn M HEYOADTEP GULYKEVIPMOON
napovctdomke oty 1M (14% N) oudda ywpic ©6TOG0 Vo TUPAUTPOVVIOL
OTUOVTIKEG O1LPOPES UE TIC VITOAOITEG OUAOES, TANY TG opddag 4 (44% N) mov
elye ™ younAotepn cvykévipwaon. Ocov agopd T cUYKPIoN HETAED TV OUAd®V
g 1™ kot 2" Komn g, TPOKVATEL OTL 68 OAEG TIG OUAOEG M SLYKEVTP®OT Tov K
ntav peyarvtepn omyv 1" xomn. Téhog, amd ™ cOykpion ¢ 1™ ko 2™ emoyng
vy v 1" xomi, TpokLATEL OTL Y10, OAEC TIC OUAOES 1| peyaAVTEPT SuykéEvTpmwon K
mapatnpnOnke oty 1" emoyn.

INa 10 aoPéotio (Ca) 1" emoyn/1" komn| TN UEYOADTEPN GLYKEVIPMOOT| TNV Eiyov
T QUAAG TG 3™ (34% N) opddag YOPIG VoL LTAPYOVY CNUAVTIKEG OUPOPES UE TIG
voromteg opddec. Xtn 2" komn/1" emoyn Oe&v MOPATNPOVVIOL GTATICTIKMG
OTUOVTIKEC O10POPES UETAED TV Opdd®V, TANY TG ouddag 4 (44% N) mov elye
TN YOUNAOTEPN GLYKEVIPMGON o oyéon pe v oudda 2. Ocov agopd
ovykpion petalh tov opddov g 1™ ko 2" KomNg, TPOKVTTEL OTL 68 OAEG TIC
ouadeg 1 cvykévrpwon tov Ca Nrov peyarvtepn oty 1" ko ywpic woTdG0 Vo
TOPOTNPOVVIUL CTATICTIKMG SNUOVTIKEG O10popES. TEAOG, amd Tn cLYKPIoN TNG
1" ko 2™ emoyng vy v 1" komr, mPokVRTEL OTL Y100 OAEC TIC OUAOEC M
ueyoAvtepn ovykévipomon Ca mapatnpnonke otn 2" emoyn.

INa to payvinoo (Mg) 1" emoyn/1" Komr| 0&v VLAPYOVY GTUTICTIKAOG GNUOVTIKEG
Spopéc petoéd TV opdowmyv. Xt 2" komn/1" emoyn Oev mopatnpovVTOl
ONUOVTIKEC OTATICTIKEG O1POPEC UETOED TV OUddwV, TANY TG opddag 4 (44%
N) mov elye T yoaunAOTEPT CLYKEVTIP®ON o€ oyéomn e TV opdda 3. Ocov agpopd.
™ oLYkpion petald tov opddmv ¢ 1M kot 2" Komn g, TPOKLATEL OTL 68 OAEG TIG
ouadec M ouykévipwon tov Mg Ntav peyokvtepn oty 1" komn pe ™ povn
onuavtiKn dtapopd va apatnpeital oty oudda 4. Térog, amd Tn GUYKPIoN TG
1" ko 2™ emoyng yw v 1" komr, MPOKVMTEL OTL GNUAVTIKEG OL0POPES
TOPOTNPNONKAV LOVO GTIC TEPITTAGELS TOV OUdd®V 2 kol 5 émov ot 2" emoyn
elyan peyoAvtepn cvykévipwon Mg.

IMa to yevddpyvpo (Zn) mapotnpnOnKay mTopOUOoll ATOTEAECUATO, UE QVTE TOL

Mg v T1¢ ovykpicelg Tov opddwnv g 1™ emoyn/1"™ xomng, 1oV oudowmy
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™mG2"komn ¢/ 1M emoymg, Kabmg Kot ot cVyKpion petald e 1™ kot 2" komn¢ Yl
mv 1" emoyn. Téhog, amd ™ cvykplon ¢ 1™ ko 2" emoync yio v 1" xom,
TPOKVATEL OTL 6 OAEG TIC OUAOEG 1 UEYOADTEPT GLYKEVIPMOGT Znmapotnpnonke
omv 1" emoyn.

INa to payyévio (Mn) T peyaAVTEP GLYKEVTIPMOOT TNV YoV TA, QUAAN NG 2™
(24% N) oudoag ywpic vo, VIAPYOLY GTUTICTIKOG CNUOVTIKEG JLPOPEC LE TIC
voAouteg opddec ANV g 4™ (44% N) ouddag mov &eiye wal T UIKPOTEPN
. Opoing otn 2" komn/1" emoyn 1 4" opddo epPavice TN YOUNAOTEPN TIUN
Swpépovtag onuavtikd omd Tig vroérowmeg, vy M 2" ko 31 oudda elyav TIC
OTOTIOTIKOG SNUAVTIKG peyarvtepeg TinéC. Ocov agopd T cvykpion petald tmv
ouddov g 1™ kar 2" komng, mpokLATEL OTL HOVO OTIC 3 TPMOTEG OUAOEC
TOPOTNPNONKE SNUAVTIKE peyoldTtepn cuykévipmon Mnot 2" konr|. Téhog, amd
™ ovyKkplon g 1™ kon 2" emoymg yio v 1" komm, mpokvmtel 6Tt pe e€aipeon
v 4" opddo, M peyarbTEPN cuykévipmon Mn mapatnpnOnke oy 1" emoyn.

INa 1o oidnpo (Fe) kar v 1" emoyn/1" xomn mopatnpnONKaV GTOTIGTIKMG
OTUOVTIKEC O10POPEG LETAED TV OUAO®Y, LE TN LEYOAVTEPT TN VO EUQOVICETOL
omv 5" ouddo kot T pikpodTepn oty 1M opdda. i 2" wom)/1" emoyn dev
TOPOTNPOVVIUL CNUOVTIKEG OTATICTIKEG O10QOPEG UeTalL Towv ouddwv. Ocov
a@opa TN GLYKPIGN UETOED TV opdowmy ¢ 1™ ko 2" komn¢ Yoo v 1" emoyn,
TPOKVATEL OTL 68 OAEC TIC OUAdEG 1) cLYKEVTP®OT| Tov Fe Ntav peyakdtepn ot 21
xom, pe e&aipeon v 5" opddo 6TOL OV TOPATNPNONKAY CTUAVTIKEC SIOPOPEC.
Télog, amd tn cOykpron ¢ 1™ kar 2" emoymg yio tnv 1" Komr|, TPOKLATEL OTL Y10,
TI¢ opdoeg 1-3  pueyokutepn ovuykévipwon Fe mapoammpnOnke oty 2" emoyn, evd
vy v 5" oudda etyape avtifeto amoterécpata. o v 47 oudda dev elyapue
OTUTIOTIKOG CNUAVTIKEG O10POPEG LETAED TOV 2 EXOYDV.

INa ta vitpikd (NO37) ko tnv 1" emoyn)/1" komn 1 peyohdTepn T mopatnpnonke
omv 4" oudda, S10PEPOVTAC MGTOGO CTUAVTIKA UOVO amd Ta QuTd TG 5™ (54%
N) ouddog. Avrictorga, omm 2" xom)/1" emoyn ot vynAoOTEPEC TIUEG
TopoTPNONKAY Kot TdAL oty 4" opdda 1 ool O1Epepe SNUAVTIKA TOGO LE T
2" 660 kar pe v 3" opdoa. ‘Ocov agopd tn cOykpilon petald Tmv oudd®mv ¢
1" won 2" xomng, 0ev mapoTNPNONKAV SNUAVTIKEG Olpopég ue eéaipeon v 3"

Kot v 5" opdoda dmov mopaTnPNONKE HEYOADTEPT GLUYKEVIPWOOT VITPIKAOV GTNV
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nln ko 2" xomn, avrictorya. Télog, amd ™ cOykpion g 1™ ko 2" emoyng yo
v 1" xomn, dev mapoTNPNONKAV CTATICTIKDG G UOVTIKEG J10POPEC.

IN'a 10 ovvolkd dlwto (N) war t 17 emoy/1" «omy, ot vVyMAOTEPEG
CLYKEVIPMOELS TTopatnpnonkay ot ouddeg 3 kot 4, evd M younAotepn oV
ouada 2. Avrictoryo, ot 2" xom)/1" emoyn ot vyYMASTEPES TILEC TTopaTPHENKaY
oT1G OUGdEG 2, 3 KO 5, y®PIC VO TOPATNPOVVTOL CTUAVTIKEC CTATICTIKEG OLOPOPES
uetalh TovG, VM 1 GTATICTIKMOG CNUAVTIKE YOUNASTEPT TN TOPUTNPNONKE 6TV
oudda 5. Téhog, amd T ovykpion ¢ 1™ ko 2™ emoyng ywo v 1" xomy,
TPOKVATEL OTL Y10, OAEG TIC OUAdEG M ueyaAbTEPT Suykévipwaon N mapotnpnonke

otV 2" emoyn.
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KE®AAAIO 4

YYZHTHXH
To xe@droro avTd TaPOLGIALEL TO, OTOTEAEGUOTA TG TOPOVSAS UEAETNG GE GUYKPIOT

ue omoteAécpota amd GAleg perétec ¢ PProypagiog. H mopovca perémm
acyolbnke pe v emidpaocr mov &yl n alwtobyog AMmavor pe v epapupoyn S
SPOPETIKMOY GLYKEVIPMOGEDMY CUUOVIOKOD aldTOV 610 Bpemtikd StoAvud, Thve
omv avartuén tov otapvaykobiov (Cichorium spinosum) 6cov a@opd To Ogikn
SPAD, to veoro kot Enpo Bapog, Tov aptopd OAA®Y TOV QUTOV Kol TN SIGUETPO TOVG
KaOMC KO TN GLYKEVIPMGT O10POPMV BPERTIKOV GLGTATIKAOY ot PUAAL. H avaroyia
AUUOVIOKOV Kot VITpkoD N 6to 61dAvpa ailovy moAD onuavtikd pOAO GTO TOOTIKA
KOl TOCOTIKA YOPOUKTNPICTIKA TOV QUTOV Ommg £xel amodeyBel kabmg emnpedlel v
avamTLEn TOL Kol TN GLYKEVIPMGON TOV OPERTIKOV GOTOWEIMV O©TA QUAAN TOV.
INUOVTIKO POAO EXOLV KOl O1 OLOPOPETIKEG KOTEC TTOV TPAYUOTOTOI0VVTOL KAODE Kot
N emoyn KOAMEPYENS ooV Ol wynAotepeg Bepuokpaciec G avol&ldTikng
KaAMEpYEwOG (2" emoyng) emtoyvvouy TV TPOSANYN almtobywyv Mmacudtoy. Avto
avdAOYO TO TPOC HETPNON YOPOUKTNPIOTIKO &xel OeTikd Kol GAAOTE OpVNTIKA
amoteréouarto. [Tapduoleg peréteg dev £yovv deaybel Tpog 10 TapPdV GE GYECN UE
TO OTOUVOYKAEOL omdte Ba yivel mpoomdOela GUYKploNG UE TAPOUOIEC UEAETEC GE

ALY OVOKOUIKA €10M.

Xy mapovod EPYAcie TOPATNPNONKE ONUOVTIKY EMIOPUCT TOCO TNG EMOYNG
KaAMEPYEWG OGO KOl TNG GLYKEVIPMOONG TOV CUUOVIOKOD aldTOV 6T0 BpemTikd
SAvpo TAVE OV TEPLEKTIKOTNTA TGV QUAAM®DYV Ge YAOPOQUAAN. EmmAfov,
onuavtiKd poro €maule Kol 0 ¥POVOG KOMNG TOV QUAA®V KAOOC TopoTnpnonKoy
OTUOVTIKEG S1POopEG HeTall Tmv euTdOVY ¢ 1Ng Ko 21N¢ KOmN G aAAd Kot PETAlD TOV
QVTOV NG 2NG KOMNG KOl QLTOV 7OV 0ev &iye mponynbel koo Komy. Xe yeVIKEG
YPOUUES @aiveTonr OTL Ol UETPIEC TPOC YUUNAEG KOL Ol DYNAEG GULYKEVIPDOGELS
appoviakoL aldtov (otnv In enoyr) avédvovy Ty TOGOTNTA TN YAMPOPUAANG GTA
(UTA 6T OTOI0. GTA, OO TTPUYUATOTOLOVVTOL TOAAITAES KOTEC, EVED GTA QUTE TOL
ocvykopilovrolr i Qopd. TO KOALTEPH OMOTEAECUOTO TO E0MGE Ol YOUNAEG
GLYKEVTIPMOELS aUU®VIaKoD al®tov. Exiong pe tnv abdénon tov aupmviakon al®Ttov
naponpeital avénon g yAopoEOAANG omd T 1n ot 21 Komr, Ve GNUCVTIKY|
avénon mapommpeitol ota euTE oLV cvykouiloviat dmoé oe oyéon UE OVTE TOL

ocvykopuilovral 2 @opég. Xouenva pe v Toapaion (2014), oe mepduoata ue eLTA
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dynbov M YAOPOPLAAN avédvoviav amd 1o pdptvpa péPL o 150 ppm N yopic
TEPOUITEPD AVENGTY, OMOTEAECUO TOL EPYETOL GE QavTImaPdOeon Ue TNV Tapovoo
UEAETN ka1l To. amoteAéopato TG 1™ emoyng, dmov mapaTnPOLVTOL CPKETE LYNAEG
TIMEG KTOG amd TN péom cvykévrpwon aldtov (N) kot otV peyaivteprn. Qotdco, N
OCUYKEKPIWEVN TAOM mopatnpnOnke HOVO o©T0 @QLTA 7OV  ETXAVOANPON KOV
emovoropuPavopeveg Komég Kol Oyl ot QUTE Tov &ytve UOVO U0, KOMH OOV
mopoTnPNONKay 1010 omoteAécpota pe v mponyovuevn uerétn. Téhog, vy to
otopvoykadt n uerétn ¢ Kopapohdakn (2015) éoeiée OtL 1 peyoAvtepn Tun
YADPOPUAING ot PUAAN onuelndnke Yo alwto (N) ico pe 50 ppm, Tov GLUE®VEL PE
TO, QTOTEAEGLOTA, TNG UEAETNC HOG Y10 TO QLTA OTOL TPUYUOTOTOWONKE UOVO U0

KON, AVEEUPTTMS ETOYNG CTOPLG.

O apBude TV PUAA®Y TOV PUTOV GTAUVOYKOO100 EXNPEACTNKE GNUOVTIKG TOGO amd
NV €10y KOAMEPYELNS, OGO KAl amd TN GLYKEVIP®GT TOL OUUMVIOKOD aldTOV GTO
BpenTikd dtdAvpa Kal Tov aplBud Tov cuykopddny. Katd mv mpht oy, xeWepivn
KaAMEPYELD, O apPlOUOC TV PUAA®Y elval peyorvtepog katd v 1" Komm o€ oyéon ue
™ 2omn| Kol 6 GUVOAO O aPIBUOG TOV PUAANDV elval HEYOADTEPOC a0 AVTOV TTOV
Tapovctalel o pdpropag. T'a tig dvo komég mapatnpeital 0tL 0 apBUdS TOV PUAADY
gUVOEiTaL 0md TO YOUUNAO KOOMG Kol amd TO UETPLO TPOS LYNAO mocootd N e
ueyoAvTEPN TW vo Otvetan oto younAdtepo mocootd N. T 1o @utd mov
CLYKOMGTNKOY Uio, pOopd TopatnpeiTol OTL ELVOIKOTEPO VUL TO YOUNAO TPOG UETPLO
1060616 N. Tlapopolo amoteAéouato 06OV aPOPA TIG GUYKOMIOES Ele Kot 1 UEAETN
toov Petropoulos et al. 1o 2017 yia 10 otouvaykdbt mov &6ele 611 Ol
emovaropPoavopeveg KomEC avdvouy Tov aplopd TV QUAA®Y TOV PUTOV GE GYECT| LE
avtdv, TOV QUTOV 7oL ovykouiotnkay pio @opd. O opBudc EOAAOY MTOV
YOUNAOTEPOG TN 2" eMOoyN SLYKOUONG G€ oyéon ue TV 1Mue Tig LYNAOTEPEC TIUEC VO
Tapovc1alovtal ota YaunAid Tocootd N. o ) yeuepv KohAépyela, avtifeta oy
TO. QMOTEAEOUATO TTOV eU@dvice M peAétn g Toopaidn (2014) oy kaAMépyeio
dvnoov. O ap1OUOC PUAADY GTN CLYKEKPIUEVT] KAAMEPYELD QLENONKE He TNV avénon
NG GLYKEVIPMONG TOL aldTOL GTN ATaven, evd To 1010 £0c1ée ka1 M Epeuva TG
Kopapoardakn (2015) oto otapvaykddtr pe 10 pEYIoTO aplOud TtV QUAA®Y Vo

eupaviCetar ota euTA OV Totiovtay pe 150 ppm almdtov (N).

H owuetpog m¢ polétoag toov @utdv emnmpedletal amd Tn GLYKEVIPMOON TOL
appoviokob N kobmg Kot amd To ¥pOvo KOmNG Kal TNV enoy Kairépyelag. Emiong
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VILAPYOVY SLPOPEC Kol O6cov apopd tnv 1M kat ™ 2" Kom oAAE Kot HETAED dVTOV
KOUTOVIIUOV TOV QUTOV Tov kommkav pia gopd. Kara v 1" ko 2" xomn
EVVOTKOTEPO OMOOEIKVVETAUL TO UETPIO TPOG VYNAO 1060610 N e ) dapopd 61l 61N
2" xomn 10 44% N &yetl yaunAn . Ocov apopd Ta YLTA TOV GLYKOUGTNKAY Uid
Qopa katd T Odpkew TG 1™ emoyne, UeyoADTEPN OIAUETPOS TAPOLGIALETUL GTO
YOUNAO T0G0oT0 N evdd TO UETPIO TPOG LYNMAO Tocootd Otvel T youmAdtepm
Stdpetpo. H Kapopordkn (2015) édeiée oe épevva NG Yo TO STOUVAYKEOL OTL
aLEAVETOL 1) SIGUETPOC TOV POUAADY TOV QLTOV UE TNV AHENGT| TNG CLYKEVIP®GNC TOV
al®dTov pe TIC MEYISTEG TWWEG va mapornpovviar otav 10 dlwto (N) elvar 150
ppm.ATO Ta PUTA TOL UAPTLPA, 1) TPATN OUAOA EOWGE TN UEYUAVTEPT OIEUETPO GTO
YOUNAOTEPO TOGOGTO N aAAG KOl TN YOUNAOTEPT TIU GTO VYNAOTEPO TOG00TO N o8
OYEON KOl UE TIC TIMEC TV QUTOV TV 2 Kom®v. ‘Ocov agopd Ti 000 KOTEC,
VYMAOTEPEC €lval ot TIrEG g 1™ komng yo pétpro mocootd N. Kard v 1" xom,
ueyoAvTepeg TIHEG mapovctdlovioan oty 11 emoyn oe oyxéon upe m 2" emoyn

KOAAMEPYELOG,

‘Ocov 0popd 10 vord BApog NV TPOTN ETOYN, XEWEPIVI] KOAAEPYELQ, TA QLTA TNG
1" komn¢ elyav peyakvtepeg TES omd o, UTA TG 2 KoM Kol 68 GUVOAO O1 TIUEG
TV 00 KomOV Mrav peyohvTtepeg amd TIC TWMEC TOV paptipov. Emumiéov
TOPOTNPNONKAV UEYOADTEPEG TIUEC VOO PBAPOLE Y100 TA, GUTA TOL EPAPUOCTNKAY
BpemTiKd O1OAVUATA, e VYMADTEPES CLYKEVTIPMGELS AUUMVIOKOD al®TOL 6TO BPERTIKO
S, QoTdOGo, 6TO PUTA TTOV 08V EQPUPUOGTIKOY EVOIIUEGES KOTEG TO VYNAOTEPO
vord Pdpog mapatnpnonke TOGO OTIC YUUNAEG OGO KAl OTIC VYNAEC GUYKEVTPMOOELS
appoviakoL aldtov. Ot Petropoulos et al to 2017 anédeiéav 0T 6T0 oTOUVAYKAOL O
TEPLECOTEPEC KOTEG ALEAVOLY TO GLVOMKS VOTO BAPOC, STMC TUPATNPTCUUE KAl OTN)
CULYKEKPIUEVN peAéTn. EmmAéov oty 1010 perétn twv Petropoulos et al. (2017) n
avolE10TIKY KOAMEPYELD TOV CTAUVAYKAO100 TapoLGIacE YoUNAOTEPES TIUEC VOTOV
Bapovg omd ™ @EOwommPY KAAMEPYEWD, KATL TOL TOPOUTNPNONKE Kol ©TN
OCULYKEKPIUEV epyacia. Xmmv épevvo ¢ Toauoion (2014) pe o@utd avnbovu
amodelyOnke o0tL 660 avéaveror to alwto (N) avédveran kol 10 vord Pdpog tov
QUMDY 61N POVOTTOPIVI] KAAMEPYELD QTAVOVTAG TO UEY1GTO Oty TO AlmTo ftay 150
ppm. T twég aldtov peyoiivtepeg Oev emmpedletoar t0 vord Pdapog. Xmv
avol&laTiKn KaAMEPYELD TO VOTO Bapog avédvetar puéypt v avénen tov alotov (N)

oto 300 ppm Yy TOV TPDOTO Y¥POVO Ko pEYPL ta. 450 ppm Yo o devTEPO YPHVO.
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Qo61660, Ol OMOIEG JPOPES TMV UMOTEAEGUATOV TNG TAPOVCUS EPYUciog HE TN
CUYKEKPIUEV UEAETN TOOVOV va o@eiAovial ot SPOPETIKY] CUUTEPLPOPE TOL
UTTOPOLV VO £XOVV TO, GLUYKEKPIUEVO, €101, KAOMDC KOl 6TO YEYOVOS OTL 6TV TTapovGa,
gpyacia 1 TosdHTNTA TOL YOPNYOLUEVOL alOTOL NTAV 1 1010 Y10 OAEC TIC LETAYEPIGELC

Kol GAAole HOVO 1] GLYKEVIP®GT TOL OUUOVIOKOD aldhTov 610 OpenTiKd didAva.

INa mv % Enpa ovsla v pdTN €mOYN, YEWMEPWVY KOAMEPYEwR, 1 2" Kom &iye
ueyoAvtepeg Tipég omd v 1" komn (ue e€aipeon v 17 opddo) Kot 0 pHapTLPAS ElYE
UEYOADTEPEC TWEG GE OYECT UE TO, PUTA TTOV EPAPUOGTIKOV 000 KOTEG. XOUUNAEG TTPOG
UEGEC TIUEC CUYKEVIPAOGELS AUUOVIOKOD al®TOL 610 Opentikd didAvua odnyncav e
avénon g Enpac ovsiag. IMopopoing, N pueiétn tov Iemovakm (2005) oto papodi
€oe1ée 611 660 avédvetan 1 alwTobyog Almaven TOco peldveTan 10 Enpd Pdpoc Kot
oT1g 000 emoyég avamTuéng. Avtiotorya, 1 Toouaion (2014) ctov dvnbo £deiée OTL N
% Enpa ovacia Y10, TO TPAOTO £TOC PTAVEL 6TO PEYLSTO OTav TO dlwTo £ival ota, 150-300

ppm Ko Y10 To d£0TEPO £T0¢ dTaV QTdvel ota 450 ppm.

‘Ocov agopd TN GLYKEVIPMOON T®MV OPERTIKOV GLOTOTIKGOV oTO, QUAAN HETE omd
ePapuoyr Openticod SWAVUATOC HE OLOPOPETIKEC GUYKEVIPAOGELS CUUMOVINKOD
al®dTov TopATNPNONKAY CNUOVTIKEG SPOPEC Y10 TO TEPISSHTEPL OPENTIKA TOGO
uetalld Tov EUAAMY oL KOTNKay TNV 1010, ¥povikn mepiodo, 660 kol UETOED TOV
QUMDY SI0QOPETIKAOV KOTMV KOTA TNV TPAOTN EXOYN KAAMEPYEWNG OAAY Kot PETOED

TOV SLUPOPETIKMOV EXOYDV.

H cvykévipwon kaiiov ota @OAAS emnpedletar amo T cLuykEVIpwon N 610 BpenTiKo
StéAv o KoBMG KAl Ao TIG OL0POPETIKEC KOTEC AAAG, Kol amd TIC SI0POPETIKEG ETOYEG
kaAMépyewg Korda v 1" emoyn, omv 1" xomn 1 peyoaivtepn ovykévipoon K
TOPOTNPEITAL 6TO VYNAO T0G00TO N UE HEYEAN TIUN VO OTUELDVETAL KOl GTO UETPIOL
TOGOoTA. AVTIOETOC ot 2" Kom| mopaTnpPElTOl 1 UEYOADTEPT T GTO YOUNAO
10606710 N e HEYAAN TIUN KOl 6TO DYNAO TOGOGTO. e YEVIKEG YPUUUES UEYOAVTEPEG
ovykevrpmoelg K ota oA eiyov ta gutd ¢ 1™ komg o oxéon pe ) 2" komn
aAAQ KOl GE GYEON LE TIG EMOYEC OL VYNAOTEPEG TIUEG onueltmbnkay oty 1" emoyn pe
TIC TIMEG KOTA TN 2" emoyn Vo PTAVOLY GE KAMOIEG MEPMTMOELS 6TO Hcd g 1.
opeova pue v gpevva, g Kopapoardxn (2015) n peyarvtepn cvykévipmon K frav
Bpédnke ota gutd ov motilovrov pe almto(N) 300 ppm kot petd pe SO ppm. '

yoAotoida, v adpoaiida Kot 1o meTtevapdkt T0 N o cuyKevipmoelg ioeg ue S50
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ppmdivel TIC peyoAvTepeC ovykeviphoel, K ota @OAA0. ZOpupova UE  TOULG
Chatzigianni et al o 2017 1 avénon 1ov auuwviov 6to cuvorkd N avéavel kot ™

ocvykévrpmon K ota gOAAa.

‘Ocov agpopd 1 cvykévipwon Ca ota @OAAa yio v 1" emoyn Kot 671G 2 KOmEG TTOL
TPAYUOTOTOWON KAV Ol PeYOADTEPES TIMEG epavifovtal oe T0cootd N amd pETpLo
7poc yaunid. IMopduolo amotérecua eixe n €pevva tov Chatzigianni et al to 2017
7oL amESEIEAY OTL 660 ALEAVETUL TO TOCOGTO CUUMVIOV GTO GUVOAKO N HEIDVETAL M
ocvykévipmor tov Ca. Mewibvovtag to cuvorkd N, to Ca éuewve avemnpéooto. Ot
TIEG NG 1M Ko ¢ etvon peyadhtepeg amd avtég g 2™ KomN¢ EKTOG Ao TO PUTA TOV
notiCovtav pe mocootd 24% N. T'a T1¢ 0V0 emoyég KAAMEPYELNG TapaTnpeital 6Tl ot
oLYKeVTPMOELS Tov Cacta QUAAN STOUVOYKOO10V ivarl peyaAvtepeg katd ™ 2" emoym

og oyéon pe v 1" komn ¢ 2™ emoync.

To Mg apatnpnOnke 6t ennpedleTan amd 10 TOG0oTH AUp®mVIaKod N kabnh¢ Kot omd
TO YPOVO GLYKOUIONG GAAG Kol omd TNV emOYN] KAAMEPYENG TOV QUTAV. APyIKd, Yo
mv 1" emoyn omv 1" xom) moapatnpeital OTL TO YOUNAOTEPO KOl TO LYNAOTEPO
1060610 N divouvv peydreg ocvykevipmoelg Mg ota @UA o, [ ) 2" komr vymAég
TIEG dtvel 1o pétpio ka younAd N pe o vymAoTEPO vl 6ivel Kal autd HEYOAES TIMEG.
Me 10 mponyobueva cvoppovel kot 1 €pevva tov Chatzigianni et al 1o 2017
amodEVOOVTAG OTL TO VYNAO TOGOOTO AUU®VIOKOD al®dtov 610 cuvolkd N divel
VYMAEG ouyKevipmdoel, Mg ota UAAN STOUVOYKaO100, 060 UEIOVETOL OU®MC TO
10606t 0VTO TO Mg dev emmpedletatl. Xe cuykpion Twv 600 Kor®mv ¢ 1™ emoyng 10
amotéheoua etvon 6tL oty 1" Komn o1 cuykevIpdeelg Mg etvar peyarvtepeg amo tm 2"
komn ekto¢ omd 10 34% N. H 2" emoyn &xel eueavag PeyaAdTePEG TIHEG omtd Ty 17
emoyn. Avtioctoyya yoo 1o Mg obuemva pe ™ perém g Kapoapordaxn to2015 n
UEYOADTEPT GLYKEVTPMOGT 610 PUAA TTapaTnprOnke oto 300 ppm N.

‘Ocov agopd o Zn, gival yvootolyeio Kot Omw¢ GLUPOIVEL Kol 6TV TUPOVGH UEAETT|
Ol GLYKEVIPAOGELS TOV o1, VAN elval yaunAéc. Tapovsialel maparrlaxTIKOTNTA GE
OYECN UE TA OLOPOPETIKA TOG0oTA N 0AAd KOl 68 GYEOT UE TNV KOTM KOl UE TNV
emoyn kKoaAMépyews. T v 1" emoyn, ommv 1" womn 1 peyoAdtepn TN
Tapovclaletal e PETPlo tocootd N Kot cuykekpiuéva yioo N 24% mpog vynmio. Ta
™ 2" kom 10 34% mpog younAo N 6lvel Tn HeYOAVTEPT TIUN TAPATNPOVTAGS OTL KO TO

VYMAOTEPO TOGOOTO Oivel peydAn T Xn uperétn tov Chatzigianni et al
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TOPOTNPEITAL OTL TO GUVOAIKO GLMTO 6TO BPEMTIKO SIGAVUA KOl Ol GUYKEVTPMOGELS TOV
Zn oto QUAA Elval avTioTPOPMC avaioya. I'a yaunio cuvorkd N, o Zn &yt vynAég
GLYKEVIPMOELS eV Y10, VYNAO Exetl yauniéc. Ta 6ho ta mocootd N 1 1" komn divel
ueyoAvTEpEC TIHEG omd T 2" Komn oA ko 1) kom TG 1M emoyng Exel peyaAvTepEg
TéG amo ) 2" emoyn. H Kapopaiaxn to 2015 £6eiée Ot y1o ToZnm peyaAbtepr Ty
uetpnonke ota 50 ppm aldtov.

To Mn, katd v 1" ernoyn kaAMépyetag, oy 1" kot 2" komn wapovstalel VYNAEC
GLYKEVIPMOOELS 6€ PETPLO TOG0ooTO N. Xtnv 1M komn| peydan T £xel Kot 610 VYNAO
1060610 N evd ot 2" ota youniotepa. Ot Tyég ¢ 2"° Komng etvat peyaAvTeEPEG amo
avtég g 1™ o6oov agopd v 1"emoyn. Ta 1ig 1% komég TtV OVO EmOYDV
maponpeital 6ti M 1M &xet peyolvtepec TéEG amd T 2" eKTOC amd TO UETPLO TOGOCTH
N (44%). Zm pehé ™ Kapapardxn to 2015, n epappoyn S0 ppm aldtov £xel og
amoOTEAEGUN, TN HEYOAVTEPN T Mn oto @OAAQ ToL otapvaykadod. To Mn ot
ueAétn tov Chatzigianni et al To 2017 &yet ueydin T oto younAd cuvoAlko N Kot
ALEAVETOL 1) GLYKEVTP®OT] TOL KAODE aVEAVETAL TO TOCOGTO AAUMVIOKOD 0lDOTOV GTO

ouvolko N. T'o vymAd cuvorkd N, To Mn dev emmpedletor.

o mv 1" enoyn, katd v 1" komr, ot cuykeviphoelg Tov Fe avédvovral pe v
avénon tov mococstov Tov N 610 BpentTikd O1dAvua. Kotd m 2" komf 1 peyakdtepn
Tun Fe mapommpeitar oe pérplo mocootd N. Xe oiykplon twv dvo komdv g 1™
EMOYNG, TIC LEYOAVTEPEC TIMEG TIG £xel M 1M komn exTOC amd TNV opdoa ov wotiloviay
ue Bpemtikd O01hvpo pe mocootd N 54%. T'o tic 1% woméc tov OLo emoymv
mapoTnpeital 6t peyohitepeg cvykevipmoelg Fe vmdpyovv otig petpnoelg g 1M
emoyns pe e€aipeomn to 54% N mov epgoaviCer peyorvTepn Tiun kot ™ 2" emoyn. Ta
50 ppm aldtov £dmaav v vyniotepn T Fe pe pukpn dtagopd amd v T mov
&xouv ta 300 ppm aldtov(Kapapardkn,2015). Ov Chatzigianni et al to 2017
amédeléay 6t o Fe oev emmpedletan and 10 1060610 cLVOMKOD N aAld obTE Kol 0d

™V Y1 1oV €Qapuolopevou aldTov.

INa 1o vitpikd (NO3 ) mapovoa, perétn £6eiée 0Tl 660 aLEAVETAL TO TOGOGTO
AUUOVIOKOL al®Tov 610 dtdAvpa toticpatog, yo tnv 11 ko ¢ 1™ emoyng, uéypt
70 44% avEAVETOL Kot 1) TIU TGOV VITPIKGV PE TO DYNAOTEPO Toc0oTO N va, epgavilet
™ younAotepn T, Ev cvveyeio, yuo ) 2" xomr, 10 vymid mocootd N otver v

UEYOADTEPN TIUN VITPIKOV. XT0 péTpla Tocootd N 1 11 Komn| £xel ueYaAVTEPEG TIUEG
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eVl Yoo To axpoic, younAd kot ymAd, m 2" komn mapovstalel LYNAOTEPEC
ovykevipmoelg. [a T1¢ axpaieg petpnoelg Ko ) pérpnon pe mocootd N 34% n 21
EMOYN EXEL UEYOADTEPEC TIUEC, EVD OTIG EVOIAUESES TIG WIKPOTEPEG. XN UEAETN TNG
Kopapoaiaxn (2015) yo 1o otapuvaykddt 1 LEYISTN TIUN VITPIKOV TOpaTpnonKe ota,
300 ppm almTov, eved o avtictolyeg peréteg ¢ Toauaion (2014) ywo tov dvnbo
aAAd kot tov Ilemovéxkm (2005) yio TO UOPOVAL Ol UEYOAVTEPEG TWWEG VITPIKDOV
mapovslotkay TV dvolln oe oyéon ue ™ @Bwomwpvy kaAMépyewn. Ot
Chatzigianni et al o 2017 &6e1éav Ot1 pe v avénom tov N 610 S1dAvpo avéavovtat
KOl TO VITPIKA, OTaV OU®MG auEAVETAL 1) GLYKEVIPMOOTN OUUGVIOKOD oldTOV GTO
ocuvolkO N, petovovral to VITpKd. Ot Slapopéc TOV AmOTEASGUAT®OV TG TUPOVGOG
EPYOOIOG ME TN CLYKEKPIUEVY] UEAETN TOUVOV Vo, OQEiAovTal oT1 Ol0POPETIKN
CUUTEPLPOPE TTOL UTOPOVV VO, £YOVV TO GLYKEKPIUEVA €10M, KaODC KOl 6TO YEYOVOG
OTL otV TapovGo £pYAcia 1| TOGOHTNTA TOL YOopPNYoLUEVOL al®dTOL NTav 1 1010 Y1
OAeG TIG petayelpioelg Kot GAAale HOVO 1 GLYKEVTPMOON TOL CUUOVIOKOL al®OTOL GTO

BpenTiKo 61 VUL,

IMa 10 cuvolkd N 610, PUAAD TOV PLTOV TOPOTNPOVVIUL CTOTICTIKAOG CNUAVTIKES
Spopéc netalh TV opddmy oty 1M emoyn Kot Yo TIg dVO KOTEC, XVYKEKPIUEVA,
oTNV TPMOTN KoM Ol peyaAvtepeg TwéG N divovtal Y10 1060010 N 6T0 Opemtikd
Sl amd HETPO TPog LYNMAG pe péytoto 1o 34%. INa m 2" xomn 1o péTplo
1060610 N Katl 10 vymAd amodeiybnkayv gvepyetikd. H 1" xomn mapovoidlel katd to
mAelotov LYMAOTEPEC TWWEG amd T 2" komy. Xe oUyKplon TV V0 ETOXOYV,

ueyoAvTepeg TIMEG eppaviCovratl otn 2" emoyn.
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KEPAAAIO 5

YYMIIEPAXMATA
Ye autd TO KEQPAANO TOPOLSIALOVTOL TO CUUTEPACUATO TMV OTOTEAECUAT®OV TNG

TOPOLGOC LEAETNC.

Apyikd etvor oNUovVTIKO Vo TOVIGTEL OTL 01 ETEUPAGEIC TOV YPNCIUOTOWBNKAY Y10, TO
POV TEIPALO ETYOV UEYIGTO TOGOOTO AUUOVIOKOL aldTov 10 54% KATL TO 0moio dev
EMEPEPE APVNTIKA OTOTEAECUATO GTA QUTO OVTE OElyUATO TOSIKOTNTOG. € TEPUITEP®
UEAETEG BaL TV YPTGIUO VO O1EVPVVOETL TO UEYIGTO TOGOGTO AUUMVIOKOD 0LOTOV TOL

elval PN GO Y10, TO CTAUVOYKAOL.

Oa TUPOLGIUGTOVY, Y10 KAOE YUPUKTNPIGTIKO TOL UETPNONKE, IO, lval 1 KOADTEPN
EMOYN KAAMEPYELOG TOV PUTOV, OO TO GTASIO GLYKOWUIONG KAOMOE Kol TOL0 TOGOGTO

ApUOVIOKOD N QEPEL TIG LEYOADTEPEC TILES.

To vynAo To606Td aup®VIaKoD aldTov KOO Kol TO PETPLO TPOC YAUNAO Katd TV
1" emoyn Ko 6T1¢ 600 KOMEG TOL TPAYUATOTOMONKaY Paivetal vo emidpd BeTikd ot
CLYKEVTIPMOT] YAWPOPUAANG, e TN 2" Komn va &€xel UEYOADTEPEG TIMEG OO TNV
In.Otav wpaypotonoteitan pio Komr, 1 onoio TPOTEIVETOL AOY® TOV UEYUAVTEP®V
TIUADV TIOV £YEL GE GYECT UE TIG OVO KOTEG, EVVOIKOTEPO £ival TO YaunAd tococtod N. H
I" womn g 2™ emoyng eiye upeyokvtepeg TMEC amd avtéc g 1™ emoync.
SOUTEPACUATIKG, 1 YEWEPWVI KOAMEPYELD, e pio Kom Kot yopnio N etvar m wo

OTTOTEAEGUATIKY] OGOV 0QPOPA T1 GLYKEVIPWOGST YAMPOPUAANC.

O apBudc tov QUAA®Y eivarl €va, KOPLO YOPUKTINPIOTIKO 7OV EVOIUPEPEL TOVG
TOPOYWYOLS TOL OTOUVAYKOOIOL Kol TOV QUAADIGOV AayOVIKOV yevikotepa. To
YOUNAO T0G06Td N elye 10 HEYaALTEPO aPOUO PUAAMV GTIG 2 KoméG TG 1™ emoyng ue
v 1" va, £yel To peyoliTepo apBud @OAA®DY oe oyéom e T 2" Kol 60V GUVOMKEC
TIUEG O KOTEG VO £YOVV KAADTEPX amoTEAEGHATA, 6 GYéom Le To udptupa. H 2" emoyn
elye yaunAdtepeg TIWEG oe oyéomn pe v 1" Me Bdon 1o amoteAéouata VTG TG
UEAETNG TpoteiveTal GOvommpivy KaAMEPYELD UE VD Oomd pior KOT Kol YOunAd
1060610 N, K0ODG OTNV 0PV KAAMEPYEWD OV VILAPYEL SLVATOTNTO TOAAUTADY
KOmMV AOY® AQvbiong TV QUTOV TOL GUVETGYETOL WU EUTOPEVCIUOTNTO TMV

TOPOYOUEVOV QUAAWDV.
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‘Ocov agopd 1N diduetpo g polétag onuavtikd poro mailel m epapupolduevn
mocoTNTa al®OTOL KAODC TO PUTA TOL OEYBNKAY UEGEC TPOG VYNAEG GUYKEVIPADGELG
AUUOVIOKOL al®TOL Kot oTIg 6Lo Komég TG 1™ emoymc (extdg amd ™ 2" komn yia N
44%) elyav peyarvtepn owduetpo polétag pe tnv 1" komn va £yl HEYUAVTEPEG TIUEG
amé T Oevtepn. Ta QTG 7OV GLYKOMMGTNKOV OUMC pio Popd elyov KAAVTEPEC
amod0celg 6 YOUNAO T0G06TO N 68 GYEGN UE CVTA TOLV GLYKOMIGTNKOV 2 QOPEC Kol
téhog M 1" xomn ¢ 1™ emoyng elye peyarvtepn dduetpo polétag amd avtn g 2"
emoyns. Me avtn T HEAETN Yo HEYGAN T 6N OLAUETPO TTPOTEIVETAL POIVOTTMOPIVNY
KOAMEPYEWD e Pl KO ot younAo mocootd N. Qot1d60, 1 dauetpog g polétag dev
amoTeAEl ONUAVTIKO YOPOKTNPIOTIKO KAODC oTnNV TapoLoo UEAETN TA QUTA
cuykKopioTnkay pe Bfaon to eumopevoiud péyebog tov gutov. Eropévag, peyaibtepo
poro moilel To OGO YPNYOPO TA PUTE Hog QTévouy 6g avtd To pEyebog aAAd Kat TO
TAOC 1 CLYKEVIP®GT TOL QUUGVIOKOD al®dTov 610 Bpemtikd didAvpa emnpedlel to

CUYKEKPIEVO YAPUKTNPLOTIKO.

‘Ocov agpopd to voro Papog twv eOAAOV Yo tnv 11 emoyn 1 1" komn| eiye peyohvtepeg
TIEG amd T 2KomN| KOl TO GUVOAD TMV 0V0 KOTMV NTAV UEYUAVTEPO OO AVTO TV
QLTMOV TOL GLYKOUToTKAY pia POpA. XTIG OVO KOTEG TO vOrd Bapog avédvovtay e
v abéNoT ToL TOGOGTOL N, evd Y10 TOV HAPTLPA €VVOIKO MTAV TO YoUMAd Kol
vymAo mocootd N. H 1M emoy elye vymidtepeg TIHEC voroL Papovg amo ) 2" emoyn.
Avto onuaivel 0Tt Y10 TO VOO PBAPOLEC TOL EVOLUPEPEL EMIONG TOVG TAPAYWYOVC,

TPOTEIVETON YEWUEPIVI KAAMEPYELD, HE S1aO0YIKEG KOTES Kol VYNAO T060GTO N.

To &npd Papoc yia v TpOTN Moy KOAMEPYEWS Elye HEYOAEC TWEG OTOV TO
m060ootd N Ntav younio. H 2" xomn elye peyorivtepeg Twég amd v 1" (extdg amod
1060610 N 14%). Ta gutd oL cLYKOoUIoTNKAY P QOPA ElYOV HEYOADTEPES TULEC
Enpob Papovg amd avtd Tov cuykouictkoy 6vo. H 2" emoyn kaAMépyelog OUmg elye
apketd peyarkvtepeg TipéG amd v 11 ‘Otav Aowmdv 10 eVOIPEPOV TOV TAPUYDYDV
oTpépetal ot ENpd ovosia TOL TPOIOVTOC TPOTEIVETAL 1] EAPVI] KOAMEPYELQ LE HUETPLO
1060610 N 0oV amodeikvieTal 0Tt 68 HKpdTEPO Ypovikd Oldotnua (1" komm) ot

TIEG etvon peyakitepeg amd avtég ¢ 1M emoync oe peyahhTepo S1AGTN .

‘Ocov agopa 10 Opentikd otoryeia mov peTpnOnkay mapatnpPnonke OTL LVRAPYOLY
SpopéC avaioya, pe 10 ToG0oToO N, TO d10POPETIKO GTAOI0 GLYKOUIONG KABME Kot

v emoyn KaAMépyewg. To pérpio mocootd N @atveroar vo divel Tig peyohvtepeg
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Tiuég K, Ca, Mg, Zn, Mn, Fe pe peydreg Tpég ko 6to vymAid mocootod N ektog amd
10 Ca. To ohkd N é&yel peydreg Twég oe vymAd mocootd N. H 1" emoyn 1" xomn
eatveron evvoikotepn yia to K, Zn, Mn ka1 Fe extdg amd 1o Mn mov £yel peyoivtepn
T ot 2" xomn. H 1" xomn ¢ 2™ emoyng elye LEYOADTEPEG CLYKEVTPMOOELS Y1 TO

Ca, Mg ka1 10 cuvorko N.

AVTIOETOC M GLYKEVIPMGT VIIPIKOV TOPOVGINGE TAPOUOIES TIMEG KOl OTIG 00O
KOAMEPYELEG UE peyoADTEPES TWEG OTav TO AlmTo NTav 44% pe pia epeawvn peioon
otav avénonke oto 54% vy v 1" xom kot otig 2 emoyés. H peyoivtepn tyun tov

nmapatnpnOnke otny 1" emoyn xata v 1" kom).

Fevikotepo, avaAoya e TO EVOLAPEPOV TV TAPUYOYDOV KPIVETAL amopaitnTn Kol M
EPAPLOYYT] TOV GVTIGTOLOV TOGOGTOV AUUMVIONKOD aldTov. Av ToV evAlOQEPOLY TA
TOGOTIK(L YOPUKTNPIOTIKG OT®MG O aplBudc TV QUAA®Y kol T0 vord Pdpog toTe
TPENEL VA TPOTIUATAL 1 POvOmTOpPIv) KoAMEPYEWD UE OOOYIKEG GLYKOUIOEG KOl
TOTIGUO, UE OLNAVUATO UE VYNAO TOGOGTO OUUMVIOKOD aldTOV. AV TOV EVOLUPEPOLY
TO, TOLOTIKG, YOPOUKTINPIOTIKA OTMG 1 CLYKEVTPMOY| YAMPOPUAANC Kol OPERTIKMOV
GLGTATIKOV 6TA, QUAAN TOTE B mpoTipdTal 1 avolSldTikn KaAMEPYELD UE €va, HECO

70606t0 N 610 24% - 34%.
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