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Evyopiotieg

H mopodoca odwrpify mov ekmoviOnke ota mAhoici  Tov  91€TOVC
Metantuyakod Ewdikevong g Emomung tov Onwpoknmevtikdv, oAokAnphonke
pe mmv kabodrynon tov emPriémovia Kabnynt k. I'ewpylov Ndvov, tov omoio
evyopoTd BepUd Yoo THV EUMIGTOGVUVH OV oL £€3e1Ee o€ OAo To OTAdWOL TNG
LETATTUYIOKNG O TPIPNG KaBmG Kot yro TV ToAvTIUY forfeta katd ™ deEaywyrn Tov
TEPALATOG OAAG KOt Y10 TNV VTOGTHPIEN KO TV TOPOYT] DAIKOTEYXVIKNG LITOJOUNG Yo
TNV TPOYLOTOTOINOT) TOV EPYUCTNPLUKDV TOIOTIKMV OVOAVGEWDV TOV GTAPVAOV OTMG
EMIONG KoL Y10, TN SLYYPAPT TNG STpPrS.

Emiong Ba MBeha va evyapiomow Beppd tov Kabnynt) k. Ocopdvn T'éuto,
YO TNV EUTIOTOGVVI] TOL €0€1EE€ GTO TPOCMOMO OV, TNV VRTOGTHPIEN Kol TNV Qyoyn
ovvepyooio oe Oépato yewpylag axpiBeiag yio T OlEKTEPOUIMOT TNG TOPOVCOC
LETATTUYIOKNG S1aTpiPnc.

Evyopioto erniong tov Emikovpo Kabdnynt A.ILG. k. Ztépavo Kovvdoovpd
Yo TNV TOAVTIUN KaBodNyNon 1010 6TOV TOUEN TV AUTEAOVPYIK®V BEUATOV Kal Yo
™V VTooTNPIEN OTNV TPAYUATOTOINON TOV UETPNCEMV OypOoD Kol TOV TOLOTIKMV
aVOADGEDV.

Opeiho axoun va gvyopiotnow v ['eonovo k. Katepiva MoAra v v
Bonbelo oe éva PEYOAO KOUUATL TOV EPYOACTNPLOKOV UETPNCE®V, TOV XNUKO K.
Nworoo I'kovykovAld, tov Emikovpo kaOnynm k. Boaciielo Aviovidon kor tov
Avaminpot Kodnynm T.E.L. Adpioog k. Anuntpro atépa and to  epyaothplo
I'eopyum g Xnpeiog tov tunpoatog Gutikng Hopaywyng tov TEI Adpisoc.

o Nbeha emiong va  €VYOPIOTNC® ONO TO EPYACTNPO  YEMPYIKNG
unyavoioyiag tov I1.0. tov k. Xpnoto Kaparapn, tov k. Evdyysho Avactaciov kot
Tov vmoynelo dwdktopa K. Znon Topdmovio. Tnv peTATTUYIOKT QOITHTPIN TOV
gpyaoctnpiov ywo tn Pondeta kot VTOoTNPIEN KATA TN SIUPKELNL TOV UETPHOEMV K.
TpravtapuAiiid Tewpyovddkn, kabmg Kot Tovg mapaywyovs k. [dvvn Kopakdota
kol K. ABavdacio Kopak®doto yioo MV Topoym@pnon ToL OUTEAGVO, TNV Qyoymn
ouvepyosio, TOV YpOVO TOV OPLEPMOCOAVE KOl TIG SIELVKOAVVOELS TTOL TOPEYAY Y10l TN
MyM TOV KATOAANA®V LETPNCEMV MOOTE VO TEPATMODEL EMTVYDS 1] TOPOVC EPEVVAL.

[Mopdienym pov Ba MTav, av dev avEPEPO TIG EVYOPLOTIEG GTOVS JIKOVG OV
avOpOTOLG KOl TNV OTKOYEVELD IOV, Y10l TNV KATavonomn, fondeto Kot cuumapiotaon

OV OV TPOGEPEPAY KB’ OAN TN SLAPKELN TOV PETATTLYLOKDV LLOV CTOVIMV.

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 19:58:54 EEST - 167.114.118.212



Hepidnyn

H mopayoyn emrpanéliov otapuiidv divel vynAég amoddcels o€ TPoidv Kot
£€0000 Y10 TOVG OUTEAOKOAMEPYNTEC. TNV Tapovoa HeAETn epapuootnke [ewpyia
(Aumehovpyia) Axpipeiag oe aumeldva yopig kAion éxtaong 16 otpeppdrov
eutepévo pe v epubpn emtpamélio mowidioo Crimson seedless (Vitis vinifera L.).
MeletnOnke 1 YOPIKN TOPUAALAKTIKOTNTA TOV WO0THTOV TOV £0APOVS, TNG OPETTIKNG
KATAGTAONG TOV QUAA®V NG OUTELOV, TNG TOPAYOYIKOTNTOS Kol TNG TOOTNTOS TMV
ota@LAOV, kot tov ogiktn PAdotnong NDVI (ue to CropCircle). O aumeldvog
yopiomke oe TALypa 32 kelMmv, douotdoemv 17 X 27 m, avaidcelg Opentikdv Eyvav
oto éd0aoc (0-30 cm PBabog) kor G6TOVG Hicovg POAA®V OV GLAAEXONKAV GTOV
TEPKOOUO, 1M Topaywyn petpnnke pe (0yon tov ocvykouoBéviov yio epmopio
OTOPLALDV Kol 1] TOLOTNTA 6€ TVYaia dstypata otapulMav (Létpnon peyébovg payad,
YPOUATOG PAOL0V, SHAVTAOV GTEPEDY GLOTATIKOV Kol 0EVTNTOG) GTN CLYKOMON Ko
netd amd 1 pive cvvtpnong otovg 2 °C kot 95% XY. O aumeddvog pmnopece vo
yoprobel og 600 {Dvec dtoyeiplong AOY® TOV SLOPOPETIKMOV EOAPIKMV 1O10THT®V (GTO
KEVIPIKO SVTIKO TUNUO LE TLO CPUMOES ‘adVVOUO’ €004POG KOl GTO OVOTOAMKO TUNUOL
HE MO aPYIAMOEG £D0(POC) OV GYETIGTNKOV OVIIGTOLYO LE TNV TOPAYOYIKOTNTO KOl
moTNTo TOV oTaLAMaV. O deiktng NDVI Aettobpynoe woavomomrtikd poévo vopic
™V dvogn Kabadg apyodtepa ta cuyva Bepvd Kladépata kot EepuAliocpato peimoay
TNV TOPOAAAKTIKOTNTO TNG OOTOT®ONG TG PAGotnong pe to NDVI,

Ye uépoc MG epyaociag OOKIACTNKAV, QUTOPLOUIOTIKEG oOvcieg Tov
epapuolovial otV AUTEAOKOAMEPYELD LE GKOTO TNV aVOENCT] TNG TOPAYMYNS Kot
Beltimon g mowdtntag Tov otapuidv. To ethephon ypnowomoteitoar cuoTUOTIKA
ywo. Bertioon tov epuBpol ypodpatog twv otapviidv Crimson Seedless kat ot ydpo
HaG, OAAG TPOGPATO EUTOPIKO OKEVACHUO OUTGIGIKOV 0&E0C Sivel 1KOVOTONTIKA
AMOTEAECUATO. GTOV KOGHO pe PeATidon Tov ypodUatog, HeYEBoVg Kot okANpOTNTOG
™m¢ payas. H gpappoynq auncicuod o&éog dev Peitiooe tkavomontikd to £pvbpod
YPOLA TOV Pay®dV, TOOVOV AOY® YOUNANG TOCOTNTAG EQPAPLOYNG, OE OYECN UE TNV
epapuoyn ethephon, mov £€dmwoe v VYNAGTEPN TTOLOTNTA PAYOV Kol 6TAPLALDOV. Ot
VIOAOITES peTayepioels TG dakTuAimong kat o Pro-Ca dev fondnoav oty motdtnta

TOV GTUPVALDV.
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Abstract

Precision viticulture was applied in a 1.6 ha red table grape ‘Crimson seedless’
vineyard (Vitis vinifera L.). Spatial variability was studied for soil properties, leaf
mineral nutrition, yield, grape quality and vegetation index NDVI (measured with
CropCircle). The vineyard was separated in 32 cells each with 17 * 27 m surface. Soil
samples were taken from 0-30 cm depth and leaf petioles were collected at veraison
for inorganic element analysis. Yield was measured by weighing the field bins with
the harvested grapes and grape bunches were randomly selected for quality evaluation
(berry size, skin color, soluble solids content and acidity) at harvest and after a month
cold storage at 2 °C and 95% XY. The vineyard was separated in two management
zones based on soil properties (central western part with sandy less productive soil
and eastern part with heavier soil). These zones correlated well with yield and grape
quality. The vegetation index NDVI was useful only early in spring as regular
summer pruning and leaf removal diminished vegetation index variability in the later
measurements.

In parallel, a second experiment was set out to test crop regulators. In this
work, a relatively new commercial product containing abscisic acid was tested as
possible alternative to ethephon, the standard commercial product applied for red
coloration improvement of ‘Crimson Seedless’ grape berries. Abscisic acid was
found elsewhere to improve red skin color development, berry size and firmness. Our
trials showed that, at the concentrations used, abscisic acid was not as effective as
ethephon in improving red skin coloration or fruit quality of grape Dberries.
Furthermore, girdling at veraison and Pro-Ca application did not improve berry
quality.
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Kepaiaro 1

ANAAYZXZH BIBAIOI'PA®IAX

1.1.1 T'empyio Akpifeiog

H Tewpyio axpipeiag (['A) otoyevetl ot Pertictomoinon g dayeipiong twv
aypOV HE TO JX®PICUO TOVG GE OMO0YEVH TUNpaTo 1 TepLoyés. Ot meployég pe
TOPOLOL0. YOPOKTNPIOTIKA ovopdlovion {dvec dwayeiptong katl kabopilovtal amd v
aviAVoN TOV 0EO0UEVOV TO. OO0l GLAAEYOVTOL OO TO YOPAPL UE TN UETPMON
SPOPOV  TOPAUETPOV TOV TPONYOVUEVOV ETOV NH/Kol Kotd Tn Odpkelo g
KoAMEPYNTIKNG TePtOdov. Ta Pacikd otddia g epapproyng cvotnudtov I'A givau:

e 1 cvAloYN dedopévev

® 1 aVAALON KOl EMEEEPYOTTO TOVG

® 1 ANy AITOQAGE®V Y10 T1) SLOYELPLOT TOV OyPOV
® 1 gQapuroyn ™G PeATiopEVNS droyeipiong

e 1 a&loAdynon TV amoPacE®mV

® K01 O EMOVACYEOOGHOG Y10 TO ETOUEVO £TOG

Onwg gaivetor n A givar po kokhikn dwadikacio Tov Pertidvel Kabe ypovo
T Jl(ELPIoN TOV AYPOKTNLATOG.

H yewpyia ot EALGO0 Bpioketon oe pior @Aon HETOCYNUATICHOD OO TN
LOPON TNG TOPUSOCIUKNG LKPTG OIKOYEVELOKNG EKUETAALELONG GE L1, TTLO GVYYPOVIG
Hopon, uHe KoAvTepn Olayeipion, Hel®oN TOL KOGTOLG TOPAYMYNG HE TOPAAANAN
mPooTacio. TOV TEPPAAAOVTOS KOl TMV QUOIKOV TOPMV. X& VTN TN YE®PYio Ot
texvikég e A umopodv va Tpospépovy moAAdL.

I'swpyio Axppeiag (Precision Farming) onupaivel Pacwkd mo «Aemtopepn»
Jdwxeipton  evog  aypov. Ilolotepa, Adyom g EAAEWNG TOV  ATOPOITHTOV
HNYOVNUATOV KOl TOV  JUKPOV GE  £KTOOT EKUETAAAEDCEWV, Ol TEPIGGOTEPOL
nmopadoctakol yewpyol NEepav Ta yoPAPla Tovg o€ T€tolo Pabud dote AOY® NG
AVOLLOLOpHOPOTaG TOV £3APOVG 0md onueio og onueio epdpprolov TG SIUPOPES ELGPOLES

OGS TO VEPO KOl TO OTOPO UE S1aPOPETIKO TpOTO € KB TEPLOYT TOV 1010V AYPOV.
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AAeC @OpéG MOA AoV ElYOV KATOVONOEL OTL OLOPOPETIKE €10N KOAAEPYEUDV
tapralovv o€ kabed amd T1g (OVEG TOL YOPOPLOV TOVS EKOVOAY L0 TUNLOTOTOINOoN
Kot €0TEPVAV SPOPETIKA €idn KoAMepyeldv og KaBe meployn. H popen avty g

YEWPYIOG TOVG EMETPETE 10, TETOLO EVTOTIKY dlorXEIpLo).

Apybtepa, pe TNV ekunyavion g YE®PYING Kot ToV avEAVOUEVO OVTAYOVIGUO
onuovpyndnkov  peyaAdtepE o€ EKTOON  EKUETOAAEVGEIS  YPTCLOTOUDVTOG
peyoAvtepo og péyebog eEomAMopd Kot n eHon NG YEWPYIog £YIVE IO EVIATIKY] KUPIMG
oe oapdoyleg KaAMépyeleg Omwg otdpt, Kohoumokl, PopPdxt, tedtAo KTA. ZTnv
nePinT®oN oVt LVWBETNONKE AvayKAoTIKG 1) GLVIONG KOAMEPYNTIKY TPOKTIKY TOV
CUEGOV OPOLY TOV OVTIUETOTILEL TO YOPAPL ooV HoL eviaio EKTAoT UE oTabEPEC TIg
(QUGIKOYNLUKES 1010TNTEG KO TIC LOPPOAOYIKEG GUVONKEG TOV €0GPOVG. Me Ao Aoy
0 TOPAY®YOS eQapUOlEL Ta aypoepddia, OTMG Yo Tapadetypo T Altoavon e otabepn
3001 67 OAN TV €KTOON TOL YWPAPLOV, Un AopBdvoviag vEoyn to OTL 6 KAmoln
onueio amonteiton LEYAAVTEPT TOGOTNTO, EVD O KATOW GAAQ yivetol omatdAn. To
010 ovpPaiver pe to Pdog Ko TV TLKVOTNTO GTOPAS, TO VEPD, KOOMDS Kol TNV

EPAPLOYT TOV AYPOYNUKDV KOl LUTOPLOUGTOV.

Enopévmg, m emitevén 660 10 Odvvatdv LYNAGTEPNC KOl TOLOTIKOTEPNG
TOPAYOYNG UE TO XAUUNAOTEPO SVVATO KOGTOG KOt TNV piKpoTEPT dvvath emPdpuvon
TOV £0GPOVG KoL TOV TEPPAAAOVTOG, OEV EIVOL EPIKTY LE TNV KAOGGIKT KOAAMEPYNTIKY
mpaxtik). H TA emyepet pe 1t Pondeta g MAEKTPOVIKNG, TOV VTOAOYIGTMOV KOt
YEVIKOTEPQ TNG VENG TEYVOAOYIOG, V' OAAAEEL TNV KANGOIKY] KOAMEPYNTIKN TPOKTIKT

00N Y®VTOG EVKOAOTEPA GTO EMBVUNTO APLGTO OMOTEAEGLLAL.

H TA ceivau £éva ovomua dwyelpong  aypoktudtov To  0moio
YPNOYLOTOIDVTAG TV TANPOPOPIKT EPAUPLOCUEVT OTN YewpYia, fondd Tov mapaywyod
va AGPel TNV owmoT amOEAcT Yo TNV KOADTEPN OlUYEIPION TOL AYPOTELOYIOV
(Sigrimis, 2000). Mg aida Aoyia I'ewpyio Axpifeioag sivar 1 diayeipion g yOPIKNG
KOl YPOVIKNG O10POPOTOINGTG TOV ayp®dV TPOKEUEVOL Vo BeATIBEL 1) amodoTikdT T
TOV aypOV Kol va emtevydel n Helwon TOV apvVNTIKOV ETTTOCEOV 0TO TEPPAAAOV
amd v un opboroyikn ypnomn tov swepowv (Gemtos et al., 2002). Xapaktnpiotikd
™G ['A elvar 6Tt avti va yivovtal ot KOAAMEPYNTIKEG PPOVTIOES L PAom TIC LEGES TIUES
™G TOPAYMYNG KOl YOVILOTNTOS TOVL OYPOKTNUATOS, €QOUPUOLETOL OlOPOPETIKT

dwxeipton yia kéBe Tunpa Tov aypol avaAoya [ TIG TPAYHOTIKES Tov avdykes. H TA
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umopel va  Pondnoet tovg Topoywyovg, O10TL  emTpémEl TNV akpiPr] Ko
BeAtioTOmOMUEYT] YPNON TOV EIGPODV 0ONYDOVTOS GE UEIMON TOV KOOTOVG KOl TWV
TEPIPOALOVIIKOV — EMATOCE®Y KOl TOPEYOVTOG TN OLVATOTNTO  KOTOYPOPNG
(yvnraopoTa) TOV Yempyikav dpactnplothtov (Stafford, 2000).

Enopévmg pmopodpe vo epoaproOGOVUE S1OPOPETIKY] KOAAEPYNTIKY| Oloyeipion
o€ KdBe TUMUA TOV aypov. AVTO OU®G TPOVTOOETEL TNV CLYKEVIP®OT), AmOOKELOT
kot emefepyacio €vOg TEpdoTIOL TANBoVG mAnpoeopidv. H ecayoyn Ttov
VTOAOYIOT®V, TOV GLOTNUOTOS YEOYPUEWKOV evtomopod (GPS), tov cvotmudtov
yveypapik®v mAnpoeoptdv (GIS) kar ™¢ Peitioong tov acOhnmipov Kol TV
CLOTNUATOV UETARANTOV pLOUOD EQUPUOYNG TOV AYPOEPOSIWV, GLVETEAEGHV GTNV
€0KOAN, YpNyopn amodnkevon kot enesepyasio TV 0ed0UEVOV.

‘Exet dwoumiotmbel 411 1 duddoon g yewpyiag axpiPeiog mpaypatonoleitot pe
SLPOPETIKEG  TayOTNTEG OTIS YOpeg TG Evpodmng pe tic Popeleg yopeg va
mopovctalovy gupitepn amodoyr. To yeyovdg 01t N Aavia mapovotdlel peyaan
avantuén oe epappoyéc yewpylag axpifeiag, iowg oesihetor oto 0t vENpEe
TPOTOTOPOG 6TOV EEOTMGHO TOV 0ypOTIK®V pnyavnudtov pe GPS (Blackmore et al.,
2002). X yopo pog kol yevikotepa 6to Evpomaikd NOTo vmdpyel puo votépnon
OTNV €QOPUOYN TOV CLGTNUATOV OVTOV. AVTO OTOOIdETOL OTIC EMKPATOVGES
OLUVONKEG OMMOG LUKPEG YEMPYIKEG EKUETOAAEDOEIS, UM EKTOOELUEVOLS YEMPYOUG,
YEOPYOUG TPOCKOAANUEVOVS OTIG TOPAOOGLokEG UeBOOOVG Tapay®YNG Kol OTIS
EMOOTNOELS TOV TPOTOVIMV, EAAEWYN OVOTTUYUEVNG TEXVOAOYIOG EQPUPUOYNG TV
ueboowv I'A.

H 6An dwdwocio evog oloxAnpopévov cvotiuoatos I'A yopiletor og
TEGGEPU EMYUEPOVG GTAJLO.

e To mp®TO 0QOPAE TN GLYKEVIPMOT SedOUEVOV YloL TNV KOAALEPYELQ
OGS YAPTES TOPAYDYNG KOl ATOTEAECUATO AVAADGE®V £50¢povG. Katd
™ OpKEWL NG KOAMEPYNTIKNG TEPLOOOL GLAAEYOVTIOL Kl GAAQ
OedOUEVO OTMOC LETEMPOAOYIKA OEOOUEVA, TOPAUTNPNCEWV TaBoYOVmDV
kot TnAemiokomiong (EIms & Green, 1997). TToAAég amd Tig diepyacieg
T0V oTadiov ovtov pmopohv V' avtopaTomomBovy pE TN XpNon
KATOAANA®V CUOTNUATOV Kol a1cOnNTpmV.

e To dedTepO 6TAOI0 aPOPA TNV avdAvon kol v emeepyacio TV

dedopévav mov cLAAEYONKaY. O Tpdmog e ToV omoio cuvovalovtot Ta
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dedopéva o kbe cvoTNUo €£0PTATAL OO TNV KOAAEPYEWD KOl TOV
aAyopiBpo mov £xel ypnowwonombei (McCauley, 1999, McKinion et
al., 2001). Xe avtd 10 6TAd10 givar amopoitn 1 VIAPEN KATAAANANG
Baong oedopévav mave oty omnoio Paciletor To cVvoTNUA Yo TNV
eCayoyn tov amoteAecpdtov. O 1eMKOC 6tdY0¢ eivan 0 kabopiopog
Lovov dwyeipiong (Mmanagement zones) evid¢ tov aypotepayiov, ot
omoieg yapaxtnpilovtalr amd KOwd €30QPOAOYIKA T OYPOVOLLK(
yapaxtmpiotika (Blackmore et al., 2003).

e To 1pito o©T1Gd10 0OEOPA TNV EPAPUOYT] TOV  KOAAEPYNTIKAOV
TPOKTIKOV, COUPOVO, LE TO, ATOTEAEGUATO TOV TPOTYOVUEVOL GTOOIOV.
Edd amotteitonr n wpocaployn Tov ¥pNGIUOTOIOVUEVOL EEOTAICUOD
®ote va vmootnpilel v epoapuoyn UETOAPANTOV KOAMEPYNTIKMOV
epovtidmv (variable rate application - VRA) og kd0e {dvn dayeiptong
Tov aypov (Bowers et al., 2001).

¢ 'Eva tétapto otddo mov Pondd otov mpoypoUUaTIGHO TG EMOUEVNG
xpovidg eivar M afloAdynon Tov TEYVIKOV Tov gpoppdotnkav. H
YOPTOYPAPNON TNG TAPAY®YNG OAAG Kol TG TOWOTNTOC KOl TOV
SpOpOV TOPAUETPpOV UTopel va givor onpeio ekkivnong ywo
onuovpyia Lovav dwyeipiong oArd kot onueio agoldoynong g
TPOTYOVUEVNG YPOVIAC.

To o@éAn oamd ™ ypfon tov cvotnuitov ['A eivor moAlamAd Kabmg
neplopBavouy €vo COUTAEYLLO OTKOVOLIK®V KOl TEPIPOAAOVTIKMOV TOPAUETP®V. XTO
deBvég ouvédpro T'A tov TovAo 2004, otig HITA, éywve AOYog yio T GLGYETION TG
I'A pe v yvniaowotnto (traceability) mov Ba g dmdoet akdun peyolvtepn
TpomONoN Kol avayvdplon omd Tovg omAovg Kotavolmtég (Stafford, 2000, Lambert
& Griffin, 2004). Ot aicOntpeg mov ypnoponotei N I'A enttpémovv v Kataypan
OAOV TOV €PYOCIOV TOL Yivovtolr oTov aypd Kol GULUPAAAEL OTNV €QAPLOYY
OAOKANPOUEVG — TOpOy®YNS Kot otV JlomicT®Oon NG EQOPUOYNG
ayporepiparroviikov pétpov. H yprion e I'A ot yopa pog Ba fondnoet, mépa amod
TOV EKOCLYYXPOVICUO NG Yewpylag, otn owddoon véwv pebddmv dwyeipiong twv

KOAMEPYEIDV.

H espappoyy ¢ vewpyiog axpifeag o Suvopukés  KOAMEPYELES

OMWPOKNTEVTIKOV KOl OUTEAOL €lvar TOAAG vmooyduevn emedn eivor dvvatny m

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 19:58:54 EEST - 167.114.118.212



ypNyopn amodcPecn tov apykoh KOGTOLSG KOl TMV TPEYOLCHOV dUTAVOV AGY® TNG
vynAng a&log Tov Tpotdvimv. EmumAéov, o1 1010tNTEC TOL aypoD (YOPIKA KOl YPOVIKA)
teivouv va elvat 6tafepOTEPES OTIG TOAVETEIG AT’ OTL GTIG £TNOLEG KOAMEPYELES, KABDS
10 £00.p0g (To omoio dev d€yetan Paplég katepyacieg Onmg Pabdid dpoon K.a.) Kol TO
YEVETIKO VAIKO Tapovotdlovy otafepOdtepr) YPOVIKY]  TOPUALOKTIKOTNTO OV
emnpedleton Kupimg amd T cuvOnkeg kabe ypovidc. ‘Etol, oe moAvetelg KaAMEpyeteg
elvar  mBavotepn 1M Oapdpewon otabepmdv  (ovav  dwyelpiong pe  Kowvd
YOPOKTNPLOTIKA, TOL UTOPEL VO OLEVKOADVEL TV SloyElPLon COUPOVO LE TIG OVAYKES

KOl OTOLTYOELS TNG KOAMEPYELNG 0TO KAOE TUNHOL TOV aypoL EexmpioTd.

H epapuoy g T'A oe vyming alag xoAMépysieg, OmMmC eivol To
OTMPOKNTEVTIKA KO 1) QUTELOKAAMEPYELD, Eekivioe kabvotepnuéva, amd ta TEAN
g dexoetiog Tov '90. H kabvotépnon avt) amodidetor ev pépet oy EAAEWYM NG
KOT@AANANG teyvoroyiag (Ehsani & Karim, 2010) kot g mepropiopévng M
KaBuoTeEpPNUEVIG  EPOPUOYNG  UNYOVIKNG OLYKOMONG YO TS OLYKEKPLUEVEG
KOAMEPYELEG.

1.1.2 Xp1on aoOnmypov

InUovTikd otolyeio Tov teEXVOAOYIDV Tov ypnotonotel 1 T'A amotedolv ot
actnmpeg ot omoiol TPAYUOTOTOOUV  EOIKEVUEVEG UETPNOEIS O  OLUPOPES
KOAMEPYELEG, OTMC MGONTAPES YOPTOYPAPNONG TTapay®YNS Ol omoiol eykabicTavtal
o€ UNYOVEG GLYKOMIONG, ocONTNPES OV HETPOVV 1O1OTNTEG TG KOAMEPYELNS, TOV
€04poug kTA. [ v kaAMépyela TG apmédov Exovv avomtuydel kot sivorl dtabéoipot
oV ayopd, eopnrtoil aicOntpeg eOopiopov amd KovTIvi) mdGTAGN Ol 0TToiotl divouv
™  OLVVOTOTNTO  YOPTOYPAPNONG TOOTIKOV TOPAUETPOV TOV  CTOUPUAIDV GE
mpaypatikd ypovo. H apyn Aertovpylog Paciletor otov €leyyo tov @Bopiopod g
YAOPOPVAANG TOV CTOPLAMAV TTOV EMITPENEL TNV EKTIUNGCT TNG TEPLEKTIKOTNTOS TMOV
avlokvavav kot GAA®V eAaPovoeld®mv otov Aol tov otapuimv (Cerovic et al.,
2008). Ot acOnmpeg PBopiopod Exovv NON ypnoomombet amd epevvnTég Yo
EKTIUNOT TNG MEPIEKTIKOTNTAS TOV OTOPVADV 6& QavolKkeG evioelg (Agati et al.,
2007, Cerovic et al., 2008, Ben Ghozlen et al., 2010) kou avBokvaveg (Bramley et al.,
2011a, Baluja et al., 2012a) ka1 @Aofovoreg (Cerovic et al.,, 2008). Ou idot

acOnmpeg €ovv ypnoipomombel Kol yioo MV EKTIUNGON TG TEPLEKTIKOTNTOS TOL
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evToV og YAwpoeOAAn (Buschmann, 2007, Thoren & Schmidhalter, 2008). AX\leg
EQAPUOYES TNG Tapambve Texvoloyiog ivar 1 avayvopion (iloaviov (Tyystjarvi et al.,
2011), n extipnon g PAdotmong (Suarez et al., 2008) kot Tng VOATIKNG KATAGTACG
TV eLTOV (geoppoyn ot Adyave) (Hsiao et al.,, 2010). Ot Lee et al. (2010)
EMEGTILOVOLY TN SLVOTOTNTO XPNCILOTOINCNG acONTPp®V POOPIGUOD YO0 TNV TPOLUN
Slyvmon G avantuéng ocbeveldv o€ KOAAMEPYEIES, KOODC 1N (POTOGVLVOETIKY|
dwdkacio emnpedletal TP TV EUPAVIOT] HETAPOADY GTOVG 1GTOVE MG AMOTEAEGLLOL
™G TPOGPOANG.

Emiong petpiétor  Oegppokpacio tov uALGUOTOS LE ypnon Bepuopetpiog
VEPVOPOV, WG UN KATAGTPOPIKN aLTONAT UEHOJOC Yoo TV EKTIUNOT TN VOUTIKNG
Katdotoong Tov eutdv. Eivalr mAéov gumopikd dtabécipot aobntpeg Beppopetpiog
VIEPVOPOL YO YEMPYIKEG EQUPLOYES (0w o SmartCrop g etarpeiog Smartfield™)
Ol Omoiol GLVOLOVIOL HE KOTOYPOPIKO UEC® OCVPUATNG EMKOWOVIOG. XNV
aumeAovpyia, £xovv Yivel EPELVEG YloL TNV EKTIUNGN NG VOUTIKNG KOTAGTOONG TWV
npéuvov (Grant et al., 2007, Moller et al., 2007) pécm tov vVéATIKOD SVVALIKOD TOV
@VAlov (Cohen et al., 2005) ko péow g otopaTikng ayoypotntog (gs) (Leinonen
et al.,, 2006, Moller et al., 2007) pe ™ ypnon Bepuouetpiag vrepHOpov pEc®
avéivong Bepuikdv eikévov. Amodelytnke OTL amoTeAEl YPNOIUO €PYOAEID Yo TN
dtdxpion peta&d katoamovnuévov kot pun tpéuvev (Grant et al., 2007) kot yio ™
XOPTOYPAPNOTN TNG VOUTIKNG KATAGTOONG T®V QLTAOV e oKOTO TN PertioTomoinon
TOV TPOYPOUUUATICHOV TNG GAPOEVONG KOl TNV EQPAPUOYN TNG OE UETAPANTES 0OCELg
(Cohen et al., 2005).

[Ipdopata ypnoponoteitor Evag vEog aoOnTnpog eXTIUNONG NG LOOTIKNG
katdotaong tov eutov (leaf patch clamp pressure probe) ce koAliépyeia oumélov.
Agrtovpyel epapuoloviag poyvntikd eEmtepikn mieon o€ €va UIKPO TUNUO. TOV
EMAOLOTOG TOV GUAAWDV. ZOUQOVO UE TO ATOTEAEGUATO TNG EPELVOS, O ALCONTHPOG
amotedel €0ypnoto, VYNANG axpifelog Opyovo Yoo TNV TOPAKOAOVONGN NG
KOTAGTOONG TOV LTAOV, Ponddviag ot dwoyeipton TG APOELONG TOV AUTEADV®OV
(Ruger et al., 2010).

1.1.3 O oécixtnc NDVI

H extipnon dewtdv PAaotmong ypnowionoleitor oe gvpeion KAMpoKa ©To

mhaiclo epoppoyng I'A pe 1 Ponbela aobnmipov avdkiaong axtivoBoiiog
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(Stamatiadis et al., 2006). Ot deikteg PLAAOUATOC YPNOLUOTOLOVVTOL GLVNOME ®C
Héco yuoo MV ektipmon g Lompodttag g PAdotnong Ko g mocdtnTog Propalog
T0v  ELTOV. Meta&d tov  dewktdv  PAdotmong, o  Aesiktmg  Bldomong
Kavovikoromuévng dapopdg (Normalized Difference Vegetation Index — NDVI)
elval o mePIOcOTEPO YPNOCIUOTOIOVUEVOG KOODS cuoyeTileTon pe TIG 1O10TNTEG TOV
QPLAAOUOTOG OTMOG 1) TEPIEKTIKOTNT GE YAMPOPVUAAT, 1| GLVOALKY| Bropdala, N ELAAKT
EMPAVELD, KOl 1 QLTIKY kdAvyn (Hansen & Schoerring, 2003). O NDVI amoteAet
évav PAOCTIKO OEIKTN OV OVOQEEPETOL GTNV IKOVOTNTO 7OV £XEL €va QUTO Vo
OVTOVOKAG OLLPOPETIKA TNV EVEPYELD TOV KOVTIVOL DITEPVOPOL amd TNV EVEPYELN TOV
0poTOD  KOKKIVOL WHEPOLG TOL mMAekTpopayvnTikov o¢acpatog (Tucker, 1979).
Yuykekpéva, 0tov To eUTO glvar VYLES (amaAlaypuévo omAadn omd acBéveleg ko
TPOGPOAEC) Kot Oev Tehel LTO CLVONKEG VOOTIKNG KATATOVNONG, OVIOVOKANL TIC
KOULOTOLOPQES TNG EVEPYELOG TOV KOVTIIVOU vrépuBpov (near infrared 1§ NIR) mwoAv
WOYLPOTEPO OO TNG KLUOTOUOPPEG TNG EVEPYELNG GTO OpaTO KOKKIVO HUEPOS TOL
NAEKTPOLOYVITIKOD GACUOTOS. ALTH 1 WO10TNTA TOV QUTAOV £XEL 0ONYNGEL TO JEIKTN
NDVI va ypnoiponoteiton evpvtota o€ HEAETES PAAGTNONG TOV KOAMEPYEIDV UE TNV
xpNomn ¢ Aemokonnons. H poabnpatikn éxepaon tov deiktn ivat 0 vToAoyiouog
NG VOAOYI0G OVAUESO GTO OGO TNG avaKADUEVNS evépyelag oto NIR cuykpvopevn

LLE VTN OTO KOKKIVO HEPOS TOV Paopatog. O dg padnuatikdg tomog siva:

RNnirR — RreED
RNiIrR + RRrRED

NDVI =

Omnov: Ryir givorn T avakioong ot cuyvotnta ToL Kovtivod vépubpov
Rrep €lvorn T avaxkioaong otn ocuyvotnte ToL 0patod KOKKIVOL

Ot tég mov Aapfavet o deiktng NDVI etvan peta&o 0 ko 1.

‘Exel damiotwbei and oyetikég Epsuveg oe koAMépyela ottaptov (Humphreys
et al., 2004) o6t o deiktng NDVI cvoyetileton dueca pe v npocAnym aldtov amod
10 PLTO. LVVENMOG, B UTOPOVGE VO ATOTEAEGEL YPNOLUO EPYOAELD OTN dtayeipton TG

alotovyov Aimavong. AweOntpeg ektipmong tov dgiktn PAdotmong NDVI éyovv
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ypnopomombel vpémg Kol otV aumeAOLPYio. KLUPI®G Yoo TNV YOPTOYPAPNON TNG
Compdmrag tov eutdv ¢ ourélov (Stamatiadis et al., 2006, Stamatiadis et al.,
2010, Bramley et al. 2011a). Méypt v evpeia amodoyn TOV EMIYEL®V QEOPNTOV
acOnmpov ektiunong dekT®V PAAGTNONG OO KOVIIVY OTOGTOGT, Ol TEPICCOTEPOL
EPEVVNTEC YPNOUOTOOVGOV TNAETIGKOTION HE OVOAVGT SOPVEOPIKADV EIKOVMV KOl
AEPOPMTOYPAPLAOV Y10, THV EKTIUNGCT TOV SEIKT®V PAdotnong g kaAlépyetag (Lamb
et al., 2004, Acevedo-Opazo et al., 2008, Hall et al., 2011). H pébodoc avtn dpmg
TOPOVGIALEL ONUAVTIKE UEIOVEKTAUOTA OTOC TO LYNAO KOGTOG, O YpOVOG TOV
amoLTeiTOL Yoo TNV ENEEEPYOCIA TOV EIKOVOV KOt 1 €£APTNON OTd TOV KOpO TN GTIYUN
™¢ Aqyne g swkovag (Stamatiadis et al., 2006, Stamatiadis et al., 2010), eved dgv
TPocapuoloviol 6€ UIKPNG £€KTOOTNG OUTEAMVEG. XVVEM®G, OmO TN OTLYUN 7OV
eopntol asOntpeg extipnong tov OskT®V PAACTNONG Omd KOVIWVY 0omdOGTOOT
Eywvav  eumopikd  OBéciol, €govv TOYEL €VPElOG OmOOOYNG. XE £PELVO TOV
npaypatonoincav ot Bramley et al. (2011a) ocvumépavav o6tt ot dvo pébodot
EKTIUMONG TV deIKTOV PAdotnong (avaivon OS0pLPOPIKAOV EKOVMOV Kol YPNoM
EMIYEIOV QOPNTOV ooONTPWV) £YOVV TOPOLOL0 ATOTEAEGLOTO GTNV OTEIKOVIOT| TNG
YOPIKNG TOPOAAOKTIKOTNTOS ToV WTHtov ¢ PAdotnone tov aunéiov. H
YOPTOYPAPNON TV  JEKT®OV  PAAoTNONG amd  JOPLEOPIKEG  EIKOVEG 1)
AEPOPMOTOYPOPIEG eV amOTELEL KOTAAANAN EMAOYN Y10t TOVG EAANVIKOVG OUTEADVEG
KaOADG Kot Kovova givat LKpNG EKTAONG I KOTAUKEPLOTIGUEVOL LE CLUVETELD VO Evarl
acLUPOPN M ayopd Kot avdivon ewovev. [davikn AVon amoteAovv ot oeOnTnpeg
HETPMNOMNG OO KOVTIVY amOoTAcT] 0l omoiol £xovv avamtuyBel ta tedevtaio €11 Kot
etvon epmopikd drobéotpol amd diapopeg etapeieg (Cropcircle - Holland Scientific,
GreenSeeker - NTech), eved éyouvv ypnoiporoinbei o Epevveg yo Tn YapTOYPAPNON
¢ Lompdmrag ¢ Praotnong tov aunéinv otnv EALGSe (Stamatiadis et al., 2006,
Stamatiadis et al., 2010) kou oto ewtepikd (Calcante et al., 2011, Bramley et al.,
2011a, Mazzetto et al., 2010). And €pgvveg otov Topén TG aprneiovpyiog o NDVI
EYEl ovoyeTioTel pe TV mowotnTo, TV otopvidv (Bramley et al., 2003, Best et al.,

2005), Tnv mapoymyn Kot to deiktn LUAAIKNIG emeavelag (Best et al., 2005).
1.1.4 E@appoyn ¢ I'A og karMépyereg vyning aéilog

H epoppoyn g yewpyiog okpifelag oe koAMépyeleg vyming aéiog
dwapaiveror Waitepa emkepdng kobmg givatl duvatn 1 ArdcPECT TOV KEPOANIOL TOL

amouteiton Yoo Tov EOMAMGUO, T ANYN TOV YOPIKOV HETPNOE®V Kol TNV avdivon
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TOV OEO0UEVOV GE GUVIOUO YXPOVIKO OSLACTNHO. XTIC TOAVLETELS KOAAEPYEIEC, OF
avtifeon Ue TIG ETNOIEG, 1 SWOUOPP®GT] TOL AypoL &ival oTadEPOTEPT TOCO YWPIKA
0G0 Kot ypovikd €medn 10 KABe utd eyKabictoton oe mpokabopiouévn Béon pe
oKomd vo. avamtuydet ylo peyddo ypovikd didotnpa o omoio cuvnbwg Eemepvd Ta 20
€. Avto dlevkolvvel ) dwayeipion Tov aypod ovuemvo pe otabepés {dveg
dwyeipiong ot omoieg dev Oa petafdArovror oNUOVTIKE pe TNV TAPOSO TOV YPOHVOL
(Papageorgiou et al., 2013).

Ye molveteic KOAMEPYELEG, 0 TaPay®mYOS Hmopel vor AAPel amopicelg Kot va
YPNOUOTOUMOEL TEYVIKEG Olaxeipiong oe pokpompdbeoun wAipoka. Emiong, n
TOPOALOKTIKOTNTO LETAED TOV QUTAOV OO YEVETIKNG TAEVPAS dEV elval EVTOVT EMEON
OAOL TOL QUTA TTPOEPYOVTOL LLE AYEVN] AVATTOPOY®YY| otd TO 1510 UNTPIKO YEVETIKO VAIKO
(Khdvol). Zoven®g 1 ToPUALUKTIKOTNTO TOV TTopaTnpeitonl Hetald TV QUTOV GTOV
aypd Oev OoQ@elleTol OTN  YEVETIKN TAPOAAOKTIKOTNTO OAAG (Kvplwg) o©TOLG
TEPPAALOVTIKOVG TOPAYOVTESG KOt TIG KOAMEPYNTIKES TEYVIKEG, YEYOVOS TTOV K0O1oTA

EVKOADTEPT) TNV £pUNVEID TG TAPOAAUKTIKOTNTOG,

1.1.4.A XapTtoypaenon g TaPay®YNS 6€ KUAMEPYELES VYN ANG

alag Tov cvykopilovtal pue ta yépra

O meprocoTepeg KaAMépyeleg VYNNG adiag dev cuykopilovtatl punyovikd Kot
KOTO OLVERELDL £YOVV €QAPUOcTEl Towkideg HEOOOOL Yoo TN YOPTOYPAPNOY NG
Topay®yNS. Mia amd Tig TpATEG EPUPULOYEG OE KOAAEPYEIEG GTIC OTOIEG 1] GLYKOLLON
TPOYUATOTOLEITOL LE TOL YEPLO, TPAYLLATOTOMONKE 0 E6TMEPLO0EN). TN DAOpIVTA, OL
Schueller et al. (1999) ypnowomoincav évo cHotue {0YIoNG TOV KAS®V GLALOYNG
TOV TOPTOKOMOV KATA Tr ovykopdn. [ ) yoaptoypdonon g mopoaymyns To
unyavnuo GLALOYNG TV pEYEAOL peyéBoug KiPwTiov cuykoong (LKkpdg yeEPavOc)
eomMotnke HE OLVOUOKLWEAEG Yl avtOpaTn HETPNON Tov Pdpovg Tov KAOE
KIB®OTIOL TOL EOPTAOVOVTIAYV, EVD TOVTOYPOVE TPUYUOTOTOOVVIOV KOTAYPOPN TNG
Béong tov Kifotiov pe GPS. To @optio tov kdbe KPwTIOV AVTITPOGHOTELE TNV
mopoy®Yn TOV  0évipev  yOpw omd 10 onueio @optwong. To  dedouéva
enelepydoTnKov yio ) onuovpyio yaptodv mapaywmyne (Miller & Whitney, 1999,
Whitney et al., 2001).

Ymv EAAGS0, mpaypoatomombnke olokAnpouévn épevva epappoyng I'A og
uniewveg ommv Iltolepaido Koldvne. Ilpoaypoatomomnke yoaptoypdenon g
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TOPOYOYNG KOl TOV TOIOTIKMV YOPOKTNPIOTIK®V Yo Tpie £TN HE TauTOYXPOVI avdivon
NG YOPIKNG KOl YPOVIKNG TOPUAAUKTIKOTNTOS. ZOUQOVO LUE TO OTOTEAECUOTO TNG
épevvag, v tov Kobopiopd opoyevorv (ovav duoyelptong amoiteitor cuVOLAGHOC
TOV YOPTOV TAPOYMYNG 1] TOLOTIKAOV YOPOKTNPIOTIKAOV [E TOVS OVTIGTOLYOVS YAPTES
YPOVIKNG maparhaktikdtnTog (Ayyehomoviov K.4., 2007). H épgvuva cvveyiotnke og
unAedva e Ayldg pe emmAéov petpnoelg kot peboddovg avaivong. Extog and v
KAOOIKN  XOPTOYPAPNON NG TOPAY®OYNG KOl TOOTNTOG, TPOYLATOTOMONKE Kot
xopToypdonon TV aviéwv avaAdoVIag YNEoKEG Kol TOAVQACUOTIKEG EIKOVEG OF
vewoapuéva onueia. To oamoteAéopata g yoptoypdenong twv avhémv £dei&av
ONUOVTIKT] GLOYETION HE TNV TEMKN TOPAYMYN OVASEIKVOOVTOS TN OLVOTOTNTO
TPOPAEYNG TNG TOPUALUKTIKOTNTOG TNG TOPUYMYNG TOV UAA®V OTIG apxég NG
KaAAepyntikng teplodov (Liakos et al., 2011).

O1 Ampatzidis et al. (2009) yoptoypdenoav TV mOPAY®Y GE POdGKIVA
ypnopomolwvtog avayvoplon padtocvyvotntasg (RFID) ota doyxeio cuykopdng.
Emiong xotackevdomnke por unyovny {Oyong mov cuvOudoTnKE HE U GUOKELM
avayvoong RFID kot éva GPS ywo v xataypaen tov Bapog kot g B€ong tov Kabe
Kipotiov Yo TV dnuovpyic YopTodV Topay®YIKOTNTAS TOV OTMPDOVA.

Mo mv xoAépysln TV ayAodldvV 1 GLYKOUON TPOYUOTOTOEITOL OF
neplocotepo and éva yépwa. Ov Konopatzki et al. (2009) yoptoypaenoov tnv
nopayoyn Eexoplotd vy kdbe MuéEpa cLYKOMONG (GLVOAIKA 3 YOPTOYPAPNOELS),
TOPOVCIALOVTOC VYNAY TOPUAAAKTIKOTNTO NG TOpAy®ynS otov onwpave (CV =
77%), eve ot Perry et al. (2010) cvpmépavav Ot givor duvath 1 Swyeiplon TV
ayradedvov oe {Oveg dloyelptong. Xe TapOUOl. COUTEPACHOTO KATEANEAY KOl Ol
Fountas et al. (2011) yia v dwkduaven g mapaymyng o€ gloidveg. Ot gMég
ovykouiovtol pe papocua TV KAASIMOV Kol TTOCT TOV KOPTOV TAVE GE diYTL M
Veacpa Tov Torobeteiton Katw amd Kabe dévrpo. O eMég Tomobetovvion 6€ GaKovG
Kol oenvoviol oto onueio omov yepilouv yi T QEOPTOON TNV TAATOOPLLOL
petagopdc. ' v mpaypatomoinon ¢ xapToypdenong tng mopoywyns, Kabe
odkog Quylomnke kat yewoainke pe ypnon GPS. Kdébe opdda chkwv Bewpndnke 011
OVTIOTOYO0VGE GTNV TOPAYWOYT TOV YOP® OEVIPMV.

Yg £épevvo TOV TPOYUOTOTOWONKE GE UNAEDVEG, YPNOWOTOMOnKe N
TEYVOLOYLOL AVAALGNG EIKOVOV Y10 TNV EKTIUNGCT TNG TOPAYM®YNS. XPNCLOTOWONKaY
148 molvacuatikéc €kOvec ot omoieg eAneOnoov amd To dSévipo KATA TNV
KOPTOPOPio. KOl TO OMOTEAECUOTO GLYKPIONKOV HE TNV TPOAYUOTIKY TOPAY®YN 1M
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omoio, EKTIUNONKE amd YNEOKES EIKOVEG TOL EANEONGOV OO KOVTIVH AmOCTOC,
KaBmg Kol pe Vv mapaywyn mov petpndnke pe {oyion. Ot cuvteEAesTEG GLOYETIONG
HeTall TOV TOAVPUCUATIKOV EIKOVOV UE TIG YNeLokes kot ) {oyion ftav 0,79 kot
0,59. To yeyovdg 611 ot deLTEPN TTEPINTTOGT O GLUVIEAEGTI|G CLGYETIONG ELVOL OPKETA
YOUNAOTEPOG, OPEIAeETOL GTO OTL KATO101 KOPTOl PECH GTNV KOUN TOVL OEVIPOV, OEV
nrov opatoi ot ewkovee (Kim & Reid, 2004).

O mpidTeg €pevves Yoo epapuoyn apmerovpyiog axpifeiag ot Osocolia,
TPOYUATOTOMONKAV 0 aUnEADVEG owvomoinomng oto Aapdot Tvpvapov ot Paydvn
Adproog yio v KaAlepyntikn nepiodo 2004 - 2005 ce aumehdveg EkTaong 6,5 Kot 7
oTPEPNATOV, ovTioToryo, Kou ot MikpoOnPeg Mayvnoiog v KOAAEPYNTIKY
nepiodo 2009 — 2011 oe auneddva éktaong 10 otpeppdrov. IlpaypoatomomOnkov
LETPNOELG TOPAYDOYNG, TOLOTIKAOV YOPOKTNPIOTIKOV TOV TOPAYOUEVOV GTUPULAIDYV,
€00POAOYIKMOV YOPUKTNPIOTIKMOV, UETPNOEIS MAEKTPIKNG OYWYLOTNTOS, HUETPNOELS
LETEWPOAOYIKDOV OEOUEVAV, VLYPOCIOG €OAPOVE KOl YOPTOYPAPNONG LOATIKOD
duvapkol, Bapovg KAASELTIKGOV Kot @oTocvvOeons. [lapdio mov m éktaon TV
QUTEADVOV  TOV  HEAETNOMKOV MtV WKPY, OwmiotdOnke HEYAAN ywpKn
TOPOALOKTIKOTNTO TOGO OTNV TOPAY®YN OGO KOl GTO TOLOTIKA YOPOUKTNPIOTIKA,

Kavn va odnynoet og dtoudpewon Lovov dwyeipiong (Tagarakis et al., 2006 ).
1.1.4.B XapToypdenon tng mot0tnTos 6€ KaAépyeres vyninig aliog

Y& TOAMEG KOAMEPYELES, 1 TOLOTNTA TOL GVYKOUILOUEVOL TPOIOVTOG AOTEAET
onNUavTIKO mapdyovia wov kabopilel ™V TEMKN TN, ZVVER®DSG, OTO TAAICLO
epapuoyns I'A €yovv evtoybel xapToypaPNOEIS TOV TOLOTIKOV YOPUKTNPIOTIKOV. [0
T KoAMEpyeleg @povtev, 1 mowdtnta ovvnbog mepthapPdvel  eEwTepPiKEg
nopapétpovg (Héyeboc, ypoua, oynuo, LVEN emEAvelnS Kot Halo) Kol 0MTEPIKES
napapéTpoug (YAvkdtnra, ofbvmmrta M acbéveieg) (Kondo & Ting, 1998). Ot
Aggelopoulou et al. (2010) avélvoov T Y@PIKN TOPAAAAKTIKOTNTO TG TOLOTNTAS GE
UnAedveg. METpNoav d1AQOPES TOPAUETPOLS TNG TOLOTNTOG OTT™G 1 Ldlo Kapmov, To
PO TOV A0V, 1| TEPIEKTIKOTNTA GE OIAVTA GTEPEN KOt 6 PnAkd o0&V, To PH ToV
YOUOV Kol 1) ovvekTikOTnTa NG odpkag. H mowdtta tov koapnov oyetiotnke
OPVNTIKG [E TNV TOPOY®YY, VA 1 YOPIKN TOPUAAOKTIKOTNTO TOV TOLOTIK®OV
TOPOUETPOV NTOV HKPN. LVVETMG OV NTaV duvaty 1 dnpovpyio otabfepmdv (Ovav

dwxeiptong pe Paon v modtnTo, AOGY® TNG YPOVIKNG TOPUAANKTIKOTNTOS OV
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TOPOVCIOCOV TO TOLOTIKG YOPOKTNPIOTIKA. 11 Néa ZnAavdio mpayuotomomnke
HEAETN o 7 OMWPOVEG YL TNV YOPTOYPAGNON TNG TOWOTNTOC O KOAMEPYELL
axtiviotov. Métpnoav 10 vord Bapoc kot v Enpn pala Tov Kapmod Kot KatéAngov
6Tt 10 vomd Pdpog mapovciace VYNAOTEPN YWOPIKN TOPOAANKTIKOTNTA Kot
otafepOTEpPN YWPIKN KoTovoun o oyxéon ne thv Enpn udla (Taylor et al., 2007).

Mo v keAAépyeto ™G ouméAoL, 1 TOWOTNTO TOV EMTPOUTELI®V GTAPVAOV
dpeong katavdiwong amoteiel Pacikd mapdyovta mov kabopilel TV ToOWOTNTO Ko
™V TIUN. ZOVETMG, OTO GLOTNUOTO £QOPUOYNG aumelovpyiag akpiPeiog £xet yivel
EKTETAUEVT] €PELVO YIOL TN YOPTOYPAPNOT TOV TOLOTIKOV YOPAKTNPICTIKOV TOV
otapuAidv. O Bramley (2005) pelétnoe v moldTNTO TOV GTOPLAIOV € 600
EUTOPIKOVG OUTEADVEG KOTOANYOVTOG OTL 1 TOPOAAAKTIKOTNTO TOV TOPUUETPOV TNG

TOLOTNTOG NTAV TTOAD YOUNAOTEPT GE GYECT] LLE LTI TNG TOPAYOYNS.

1.1.5 Apmehovpyio axpipeiog

H onuavtiky texvoloyikr] mpdodoc v teAevtain dekaeTio otnv eEEMEN Kat
avAmTUEN TPONYUEVOV TNAETICKOTIK®OV olontnpov divel TN dovuvatotnta  yio
avaALoN Kot TpaKOAOVLONOT TOV KOAMEPYEIDV LE TNAECKOTIKA LEGO KO GE LEYOAES
yopikés  KAlpaxes. IIpog tv  katedBouvon ovt), oMV TOPOVCH  EPYACIOL
dtepevvinOnkay, avartoydnkav kot a&toloyndnkav cdyypoveg nEBodOL Ko TEXVIKES
OO TNV EMGTHUN TNG YEOTANPOPOPIKNG Y10 EQAPLOYEC GTOV TOUEN TG AUTELOLPYIOG
axpiPeiog.

H aumehovpyio axpieioc, 0nmg kot o1 meptocodtepes epapuoyés g A, etvan
po cuveyng KukAKT oladikacio (Bramley et al., 2003) mwov cvviBwg mepriapPdvet
TN GLALOYN SEJOUEVAV, TNV AVAAVLCOT TV OEO0UEVOV, TN ONLOVPYIL KOl CYESIOGUO
SpopeTIK®V LOVAOV dtoyelplong, Tig amoPaoelg dwoyeiptong kot v a&loAdynon twv
epappoouéveov mpoktikov. Ilpmtospappoctke oty Avotporio ko otig HITA
(Kolpopvia) 1o 1999 oe apmeddveg mov cvykopiCovrtay unyovika (Bramley, 2001a,
Wample, 1999) kot axorovOnce epappoyn ot Fardia (Tisseyre et al., 2001). Xt
XM TEPAROTO EKTIUNONG NG XOPIKNG TOPOAAAKTIKOTNTOG TNG TOPUYOYNG Kol
nootTag TV Koprdv Eekiviioav arnd to 2001 (Ortega et al., 2003). Xtnv EALdada
(Pecoaiia) mpayuaTomomOnKe YopTOYPAPNOYN TNG TOPOY®YNS KOU TOLOTNTOG OF
apneddveg otov TOpvaPo kar otn Paydvn to 2005 (Tagarakis et al., 2006) oALd kot
oV meployn T@v MikpoOnPoav amd to 2010 émg to 2012 (Tagarakis et al., 2013).
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H vyela ko n mapayoyikdmro tov aumeiov ennpedlovion and £vo mAn0og
QLGIKMOV, PLOAOYIKOV KO YNHUKOV TUPAYOVIWOV, GCUUTEPIAAUPOVOUEVOV TOV YOPIKOV
OWKVUAVOE®Y OTNV  TOTMOYPAPio, TM®V YOPOUKTNPIOTIKOV TOL €3AQOVG Kol TNG
oLYVOTNTOG EUPAVIONG 0oBeveldv Kot mopacitwv. H dakdpoven ovtov tov
TOPOYOVTOV EYXEL OC OMOTEAECUO TN YOPIKN OLOKVUAVOT OTNV omdO0CT| TOPUymYNS
K0l GTNV TOOTNTO TOV GTAPVAMOV HECH GTO 1010 TELAYLO, TOV TIG TEPLOCCOTEPES POPES
odnyel og GUVOMKN HeElOT TNG TOLWOTNTOG KO TNG TOGOTNTAG KOl KATO GUVETELD GE
LEl®OT TOV 0IKOVOLIK®OV £600mV Yo Tovg apaywyovs (Hall et al., 2003). O kvprog
otoxoc MG aumelovpyiag axpielog eivor M KoTGAANAN - dwygipion TV
SLKVUAVOE®MY, TOV TPOAVAPEPONKAY, OTIC KAAMEPYEIEG OUTEAOV GE GUVOVOCUO UE
™MV avENoT TOV OKOVOMK®MOV €600mV Kot TN Helwon tov mepParloviik®dv
emntocenv (Amo et al., 2009).

Ye eninedo epapuoyng 1 aumelovpyio okpiBeiog avanTOGGETOL OELOTOLDVTOG
TOIKIAEG TEYVOAOYIKEG €EeMiEelc OmmG €lval ol ouoOntpeg mopakoAovOnong kot
KOTaypoens g anddoons mapaymyns (crop sensors-yield monitors), ot tomikol kot
TNAETIOKOTIKOT ousOnTpec, To dopLvPOPIKd Kot gvaépla dedopéva, TO TOYKOGULO
ocvomnua evtomopov (GPS), ta yewypagpikd cvothuato tAnpogopidv (GIS) kot ta
CLCTNUOTA YL TV OVAALOT KoL TNV epunveia Tov dedouévav. Edwotepa, 1 xpron
™G TNAEMICKOTNONG ¢ UEGO TOPOKOAOVONGNG NG OVATTLENG TOV KOAMEPYELDV
TPOGEAKVEL TO EVOLOPEPOV EPELVNTAOV KOl EUTOPIKMOV OPYOVICUDV, KOOMG TPOSPEPEL
TN JLVVATOTNTO. TNG OIKOVOMIKG OTOOOTIKNG YPNONG YEOYOPIKDOV OEOOUEVOV
KATAAANA®V Y10 TNV VTOGTHPIEN TV OPUCTNPLOTHTOV TG apmelovpyiog akpiPeiag.

[Tpog v katevOBLVON aLTY, Ol TPOKTIKEG TNG apmeAovpyiog akpiPeiag Exovv
apyicel va £x0VvV oNUAVTIKO OVTIKTUTO GTOV TOUEN TNG KOAMEPYELNS OUTEAOV o€ OAO
oV KOGHO. O1 KOAMEPYELEG QUTEMDY O1ABETOVY OPICUEVOL 1O1AHTEPO YOPAKTPIOTIKL
OV EVVOOVV TIG TPOKTIKEG TNG apmelovpyiag akpiBeiog. Apyikd, KOO To. auméALo
avanmTOGoOVTOL GE YPOUUES Kot pe otabepn andatact ¢vtevong, kabiotatal dvvatn
N EQOPUOYN TEYVIKOV CE EMUEPOLS TUNUOTO TOV CUTEA®VO (YPOUUY, TPEUVO) UE
a&lomoinon yewdopévov dedopévav. Emmpocheta av 1 cvilhoyn dedopévov givor
dwypovikn kabiotator dvvarn 1n ompovpyic BAoNG YEOXWPIKOV TANPOPOPIOV UE
onuavtikny a&io yio m dtayeipion Tov Tpvyov Kabe étovc. H ywpikn daxdpoven e
amodoong mopaymyns (ecodeiog) Bewpeitar 6T datnpel oe peydAo mOGOGTO KOO
potifo amd tov éva ypdvo otov dAL0 Kabdg To auméAl eivan ToAVETEG UTO (Arnd et

al., 2009).
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1.1.6 Xaptoypa@non TV £60PIKOV TUPUUETPOV KUl TOTOYPUPLOS GE

OUTELDVES

To édagog amoterel Pacikd mapdyovio mov kabopilel v avamTvén Kot
CompoTTa TOV TPEUVOV, TNV TAPUYOYT Kol TNV TodTNTe TOV oTapLAMav. H yopikn
TOPOALOKTIKOTITO TOV E0APIKAOV TAPAYOVTOV £XEl amodelydel 6Tt 0dnyel o peydheg
dapopég otnv mapaymyikodtta ¢ aunéiov (Bramley & Hamilton, 2004). T'a to
AOYo avtd, pEYEAAO HEPOG TOV EPELVAOV TTOVL APOPOVV TNV EPUPUOYY] AUTELOLPYIOG
axpiPeiog, eetalovv kol TV emidpacn mov £YoVV Ol €60.PIKOL KOL TOTOYPAPIKOL
TOPAYOVTEG OTIC WOOTNTEG TNG KOAMEPYEWNG. L& TPOGPATN £PELVO. PEAETHONKE 1)
duvaTOTNTO EKTIUNONG TNG YOPIKNG HETARPANTOTNTOC TOV YNUKOV KOl (PUGIK®OV
010THTOV TOL £04(POVG KOl TNG TEPLEKTIKOTNTOS OE £00PIKT LYPOCIO Omd HETPNOELS
QOWVOUEVIKNG MAEKTPIKNG ayoywdmrag (ECa) o aumelova ommv Kaiipodpvia
(HITA). Ta amotedéopota £dei&av 0tL 1 ECa extipunce kKoAd edapikéc 1010TnTEG OO
n meplektTcoTTa ToV £dGpove oe Na* , Mg*2 apytho kou Gupo (Rodriguez-Perez,
2011). Emiong n ECa ovoyetileton pe v Kavot)to GLYKPATNONG TOV €60PIKOV
vepoy Kot €xel ypnowomomnbel yio v epappoyn dpdevong oe petoPAntég d0ceElg
(Hedley & Yule, 2009).

Emiong, éxer avadeyybel onuaviikny ocvoyétion petald g pérpnong g
TEPLPEPELOG TOV KOPHOV, TOL amoTeAel Paciky| mapdaueTpo g Conpdtroc g
apmélov, pe v ECa tov £ddpoug Kot 10 ToToypapikod avayAveo (Kiion £d4povg Kot
vyopetpo) (Imre et al., 2013). Xe épevva mov mpayuatonomdnke otn N. ZnAavdia,
Bpébnke onuovTiK cLOYETION HETAED TNG MEPLEKTIKOTNTOS TOV £OAPOVE GE VATPLO
KOl VITPIKG Kol TNG TOPUY®YNG LE TO VYOUETPO, TNV KAlo™ Kot To Bdog Tov £ddpoug
(Perez-Kuroki et al., 2011). Ztn XiAn, avoldOnke 1 yoPIKn TOPOAAAKTIKOTTO THG
TOGOTNTOG KOU TOWOTNTOC TG TOPAYOYNG KOl TOV 1O0THTOV TOL  €3APOVG,.
Amodeiynke OTL VEAPYEL GLOYETION TNG TAPOYOYNG KOl TNG TOWOTNTOS UE TIG
edapikég 1010tnteg (Ortega et al., 2003).

Ext6¢ amd T1c £d00p1KéC TApAUETPOVS OV Elval dvvatd va. YopToypapnBovV
aLTOHOTO [E TN ¥PNOT usOnTpov Kot opydvev, onmog 1 ECa kot 10 tomoypagikd
avayAvpo kot oyetiCovior pe TANO0GC €0APIKAOV 1010THT®V, O TPOGOIOPIGUOG TMV
OUIYDG EGOPIKMY TOPOYOVIMV OTOLTEL TV TPOYUOTOTOINOT) SEYUATOANYIOG EGAPOVG

o€ ovykekpuéva onueio to omoia kabopilovion gite oe TAEyNa, gite kaTevOBLVOUEVA
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Kol TV gpyootnplokn oviivon. H pébBodog yoptoypdenong tov €00QIK®OV
TOPOUETPOV Eival KATA KOPLo AOYo HKPNG YOPIKNG avdivong Kabhg sivar akpipn
Kol ypovoPBopa dtodikacio Kot 1 oviivon peydiov apBpod derypdtov eivon

TPOKTUKO OVEPLKT).

1.1.7 Xaprtoypaenon mwopaymynsg Kol TOOTNTAS TOV GTUQUALDV

H "yaptoypaenon" (mapping) tng amdo0ooNg MOpUy®YNS TOV  OUTEADV
KaTéoTn duvaT amd TIC TPOoQUTES EEMEELG otV ThAemokomon. Extog and v
amOO00N TOPAYWOYNS WO1HTEPO EVOLUPEPOV TOPOVGIALEL 1] GLUPOAY TNG apTEAOLPYING
akpelag oe {NTNUOTO GYETIKO HE TNV TOWOTNTO TOV OTOPLAI®V. Xiyovpd, 1
duvatdHTTo S ®PIoHOD (OVAOV SOPOPETIKNG TOLOTNTOS LEGH GTO 1d10 TEUAYL0 Elvat
o amd TG mpoTEPAUOTNTEG TG apmerovpyiag axpiPeiog (Johnson et al., 2003,
Acevedo-Opazo et al., 2008, Arno et al., 2009).

H avantuén kot n vioBétnon g auneiovpyiog akpiPeiog emttaydvOnkav to
televtaio Ypovio, amd TN CTIYUN] TOL KATESTN OOBE0IU0 GE EUTOPIKY] KAILOKO TO
TPMOTO GUGTNHO YOPTOYPAPNONG TNG TOPAYMOYNG CE CUTEADVES KOTA Tr UNYOVIKY|
ocvykopd. Ta tedevtaio €t mOAAEC etapeieg KOl EMOTNUOVIKE 13pOUOTO TTOV
dpaotnproroovvtal ot 'A gpydomkav oty aumelovpyio axpieioag. H Iomavia
elval emiong TPOTOTOPOG YOPO GTNV EPAPLOYN TNG TEXVOAOYING OTNV apTEAOVPYid,
LLE T YPNOLOTOINGT CLUGTNUATOV YAUPTOYPAPNONG TNG TOPAYDYNG OO TH GLYKOUION
tov 2002 (Arno et al., 2005). Xto Movrehé g [aAliag, (o opdda EpELVNTOV, o€
ocvvepyaoio pe ™ Prounyavia unyovnuatov Pellenc, éxel apyioel extetapuévn épevva
OTOV TOUEN OLTO AVATTUCOOVTOS CloONTPO TOPAYWOYNS - TOLOTNTOG CTUPLAIDV
(Tisseyre et al., 2001). Ot ouoONTPEG YAPTOYPAPNONG TG TAPAYMYNG OTOTEAODV
onUavTiKO gpyoaieio Yoo v apmelovpyio akpieiog kot xpnoLomodnKay yo tov
TPVYO O€ QUTEADVEG UEYOANG ékTaonc oty Avotpaiia kot otig H.ILA. (Arno et al.,
2009).

Ymv lomavia, ot Arno et al. (2012) diepevvnoav TOVG TAPAYOVTEG TTOVL
evBivovtal yio v VIopEN TG YOPIKNAG TOPOUALAKTIKOTNTOS TNG TOPAYOYNG OF
apmeAdva ¢ mowkidiog Pinot Noir. Anpovpynnkav (dveg mopoyoykotnTog omd
dedopéval YapTOYPAPNONG TNG TOPAYWOYNS €Ml GEPE €TOV Kol €VTOG TV (OVAOV

avoADONKaY TOPAUETPOL OO WETPNOELS TOL TOMOYPAPIKOD OVAYALPOVL Kol TV
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Opentikdv otoryeiov ota POALA. O1 {OVEG YOUNANG TOPAYOYIKOTNTAG CUVETECAV LIE
TIC TEPLOYES OOV M OPENTIKY KATAGTACT] TOV QLTAOV NTAV EAASYUUOTIKY] UE YOUNAN
TEPLEKTIKOTNTA KLPIWG o€ acPéatio kot payydvio. Emiong yua ta 600 amd ta téocepa
£t g épevvag emPefaidOnKe 1 0PVNTIK CLGYETION TNG TOPUYOYNG HE TOVG
OelKTEC TOOTNTOG TOV CTAPLAIDV.

e OTL aPOPA TN YPOVIKN TAPOALAKTIKOTNTO TNG TOPAYOYNG TOV AUTEADVOV,
OMOTEAECUOTO  TEVIOETOVG £pguvag oty Avotporio  éxovv  deiéel O6TL m
TOPOALAKTIKOTNTA TNG TOpOy®YNG Ogiyvel otabepdtnto petald tov etov (Bramley et
al., 2003, Bramley & Hamilton, 2004). OAec ot €QuppOYES YOPTOYPAPNONG TNG
TOPOYOYNS YL TNV KOAMEPYELD TNG AUTELOV KATEANENY GTO KOWVO CUUTEPACHA OTL T
YOPIKN TOPUALOKTIKOTNTO TG TOPAY®YNG NTay VYNAN. MdAota, amd v €pguva
mov  mpaypoatonoincav ot Bramley & Hamilton (2004) 0 ovvteheotc
TOPOAAOKTIKOTNTAG TNG UETPNONG TG mapaywyns aviAle oe 40%. O 1pvyog ota
emTpaméllo. oTOPOMO TPOYLOTOTOIEITOL TOPAOOGIOKA LE TO XEPLOL OO EPYATES, EVMD
N YOPTOYPAENON NG TOPAY®YNG TPAYUATOTOlEiTAL it e Kataypaen Kot Coyion
Tov KiPotiov katd ™ cvykoudn (Tagarakis et al., 2006) eite deryporonmrkd pe
LETPNON NG TOPOYOYNS 0 EMAEYUEVO TpEuva Katd puikoc tov aurmeidva (Hall et
al., 2011)

O Bramley (2001) pétpnoe mo10Tikég mapapéTpons, Ommc: o aptdpog Potpenv
avd Tpéuvo, to Papoc Twv Botpewv, To BAPOS pAYAGS, 1| TEPIEKTIKOTNTA TOL YAEHKOVC
o€ odKyopa, 1 OAMKN 0EVTNTA KAl 1| CLYKEVIPMGT] GE PUIVOAIKEG EVOGELS. LOUPOVOL
LE TO CULUTEPAGUOATO TNG TPAOTNG OVTNG EPAPUOYNG, TO TOLOTIKA YOPAUKTNPIGTIKA
TOPOVGIOCAY CNUOVTIKY YOPIKN TUPUAAOKTIKOTITO OVAOEIKVOOVTAG TO TOOVE OQEAT
amd v epoappoy ™m¢ A oe aumneddves. Xe emduevn épevva (Bramley, 2005),
emaAnOevtnke N Vmapln ONUAVIIKNG YOPIKNG TAPUALAKTIKOTNTOS TOV TOLOTIKMV
YOPOKTNPIOTIKAOV, 1 omoio Oumg nNtav  younAdtepn o€  oxéon Ue TNV
TopaAlaxTikOTTO TG Tapaywyng (Bramley & Hamilton, 2004).

Ta tehevtaio €t M épevva otov TOopén TNG apmelovpylag axpiPeiog £xet
emkevipmbel ot Pertioon g mowdtroc. Kabog n avantuén aientipov modtntog
elvar axoun oe oapylkd oTéolo, Ol TEPICCOTEPEG UEAETEG YOPTOYPAPNONG T®V
TOWTIKAOV YOUPOKTNPIOTIKOV Poaciotnkay ot OelyHaTOANYio Kol E€PYOCTPLOKT
avéivon. O Tpomog Kot 1 TLKVOTNTO OEYHOTOANYIOG OOTEAOLV  ONUAVTIKO

Topayovta Tov enNPeAlel GUEGH TO OTOTEAEGLA TG APTOYPAPTOTG.
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O Bramley (2005) dianictwoe ympikn Kot yPOVIKN TOPOAAAKTIKOTNTO GTHV
mo10TNTO TOV OTAPLA®V Yo ta €tn 1999 - 2002 kou mapatnpnoe O0tL ot (Mdveg
Jtoyelplong mopayOUEVES Ao dEGOUEVA TOPAYMYNG CLGYETIGTNKAV IKOVOTIONTIKA LIE
™ YOPIKN TOPUALOKTIKOTNTO TOV TOWOTIKOV YOPUKTNPICTIKOV TOV OUTEADVO.
Qot600 ot {®veg OV CYNUOTIOTNKAY ONO TIC TOPAUETPOVS TOLOTNTOS OV NTAV
TAVTOTE TOPOUOLEG UE TIC LOVEG TOPAY®OYNS, KOODS 01 Tapdyovieg mov ennpedlovv
Vv ot givol mo ovvBeTol amd ekeivovg mov emnpedlovy TV TOCOTNTO NG
nopayoyns. H Swukdpovon tng meplektikdmrag o olkyopo O Qaivetor va £xel
YOPIKN oTAOEPOTNTA EVOEYOUEVMG EMELON 1] CLCCMOPELCT] GOKYAPWOV GTA GTUPVALL
Telvel va TAoEL 08 KATO10 HEYIGTO TPOG TO TEAOC TNG WPIUAVONG LE OTOTEAEGUO T
YOPIKN TOPOAAUKTIKOTNTO VO EAOYIOTOTOEITOL KOODS TANGLALEL 1) GLYKOLION
(Bramley, 2010). Eivat yv®ot6 0Tt T0 TOOTIKG YOopokTnploTikd kabopilovtar omd
TAN00¢ TapayOVI®OV €K TOV OTOI®MV Ol CMUOVTIKOTEPOL £Ival 1M VOUTIKY] KOTAGTOON
TOV QUTOV, TO VYOG TAPOY®YNS, TO 160l0ylo HETa&d NG mopaymyns Kot Tng
BraoTikng avamtuéng, To pkpoxiipa kAn (Jackson & Lombard, 1993).

Eivar cuyxvd @oawvopevo m €AAetym ypovikng otafepdtntog g YWPIKNG
TOPOALOKTIKOTNTOS TNG TOLOTNTOG TWV CTOPUVALDY, ETEWN Ol dlEPYACIES TOL PLTOV
7oV emNPeAlovV T YNKN 6VVOeoT TV oTaPLAMGV givan TolvmAokeg (Santesteban et
al., 2013). v dumero eaivetal va VIapyEL apvnTikny enidpacn e LonpoTnTog Kot
NG TOPOYOYIKOTNTOG 6T 6OVOEST] TV PavolK®dV ovoldv ¢ payag (Cortell et al.,
2007), xobmg mepoyéc pe mapayomyikd kor (onpd @utd Teivovv va mapdyovv
ueyaAHTEPA GTAPVOALO, YOUUNAOTEPNG TTEPLEKTIKOTNTOG o€ Parvolka (Bramley, 2005),
EVD UIKPOTEPO GTAPVALO TAPOLGLALOVY LYNMAGTEPO PAVOMKO SLVOUIKO AOY® TNg
avENpEVNG TIUNG Tov Adyov eAotdc/yAevkog (Poni et al., 2006).

‘Evoc Pooikdg moapdyoviag mov €xel ONUOVTIKY ETIOPAOCT) GTO TOLOTIKA
YOPOKTNPLIOTIKA TOV TOPAYOUEVOV GTAQLMOV givar 1 {onpdtnTa TOV QLUTOV NG
apmélov. Ot Best et al. (2005) pétpnoav évav deiktn Lonpdtnroc-tapayoync (m?
QLVAMKNG emeavelag/Kg otapuiidv) kot fprikay 0Tt 1 moldtnTo TV otapvimy (brix
YAEOKOVG Kol YpOHO QA000) NMtav younAdtepn Otav o deiktng mapovciole
VYNAOTEPEG TIHEG (TEPIGGOTEPT PUAAIKY| ETPAVELN Y1 TV OPILOVOT UG LOVADOG
otopeulM®v). H meplektikdmra oe avBokvdveg kot @ovoreg £0e1&e  apyntikn
OLGYETION LE TNV TUKVOTNTA KOl TNV EMUPAVELD TOV PLAADUOTOG LETA OO TO GTASL0
¢ dvOiong, evd to Papog g payag Kot 1 wopaywyn £0ei&av BTk GuoyETion Yo
v idwa mepiodo (Hall et al., 2011).
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1.2 T'evika ywo TV auaeio

H dumelog oamotelel pio Suvopkn koAlépysion pe vynmid  KOGTOG
EYKOTAOTOONG KOl TOPOy®YNG OAAG Kou vynAd ewooomua. H dayeipion tov
OUTEADVOV amontel oNUovTIKO oplOpd KoOAMEPYNTIKGOV @PovTidmv 10img OtV o
apurelovag mopdyet emrpoméllo. oTOQOAN, OMATE Kol OmOITOLVTOL ALENUEV
KOAMEPYNTIKA Kat taitepa epyatikd £E0da. Eniong n Bedtiotonoinon g motdtntog
TOV TOPOYOUEVOV OTOPLAIGDV UTopel Vo oLENCEL ONUOVTIKG TNV TIUN TOL
TOPOYOLEVOL TTPOIOVTOC. ZVVETMS 1 EQPOPUOYN NG Yewpyiog akpiPeioc otov Topén
™G aumeAovpyiog SHVOTOL VO TOPOVCIAGEL AUECH Kol UEYOAO OIKOVOUIKE OQEAT Yol
TOVG OUTELOTOPAY®YOVS TTOV THV £QPAPUOLOLV.

Emomuovikd n dumelog avikel oto gidog Vitis vinifera L. mov katatdooetot
ocvotuatika oty Kidon tov Dicotyledones, Taén Ramnales, Owoyévelo Vitaceae,
I"évog Vitis kat vmoyévog Euvitis (NwoAdov, 2005).

H ovvolikn éxtaon g koAAépyelog oaumélov avépyetor oto 7,58
EKATOUUOPIO EKTAPLOL TOYKOOUIMS, cOppova pe ototxeio tov 2011. O gupomaikog
aumeA®vVag cOHPOVO peE Ta 0t ototyeia, aviumpocmnedel mepimov t0 38% TV
CUVOMK®OV TOYKOGUI®V EKTAGE®MV e OUTEALD Kot akolovOeitanl amd Tov aclatikd pe
18%. H yodpa pe t1g meprocdtepeg ektdoelg pe aunedmveg to 2011 frav n lomavia pe
1,03 ekatoppipla otpéppata kot v akolovOnoav n Fadiia kon 1 Itario pe 0,81 ko
0,78 exoatoppdpla otpéppata, avtiotoro. H Néa Znilavoio copemva pe ototyeio Tov
OIV vy v mepiodo 2007-2011, mapovciace tov vynAodtepo pLOUO avénong Tov
KOAMEPYOLUEVOV ekTAcE®V pe apméla (mepimov 21%). Ogtikol aAAd Oyl 1060
vynioi, NTav kot ot pvBpol avEnong TOV KOAMEPYOUUEVOV EKTAGEWV TOV
nmapotnpnOnkav omv Kiva (4%), om X (3%) ko otig HITA (2%). Avtiféteg,
omv Evpomn kotaypaenkov apvntkoi pvBuoi, pe tv Bovlyopia vo kpatdel to
npoteia (-22%) kol va v akoAovBodv n Ovyyapio (-13%), n Iomavia (-12%), 1
Todria (-7%), n Itorio(-6%) ko  EAAGSa (-6%0).

H maykéoua mopoymyn oTto@uAldv Yo vOr) KotaviAm®on £PTace TO £T0G
2011 otovg 22,3 ekatoppvpla. TOVOLS, and Tovg 22,2 €KOTOUUOPLO TOVOLSG TO £TOG
2010 xon tovg 21,2 exatoppdpro tovoug 1o €tog 2009. Xoppaova pe otoryeio Tovg
AteBvotg Opyaviopod Auméiov kot Otvov (OIV) yuo v mepiodo and to 2000 £mg
kot 2011, n maykoouo tapaywyn emtpanéllov oTa@LA®V avgdvetol pe puOud mov

otaver toug 0,68 exatoppdpro tOvovg ava €toc. H wvpidtepn yopo mopaywyng
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emrpanéllov otapuMav Bewpeitar n Kiva, g omolag n mapaywyn éptace tovg 6,07
exat. Tovoug 1o €tog 2011 pe tayeic pvBuodg avantvéne. To 1010 aAAd pe apketd
HIKPOTEPT TOGOTNTO TTOPAY®YNG Xl Katapépel kol 1 Ivdia. Me emola mopaymyn
avapeco otovg 1 kot 2 exot. tovovg, M Ivdia, n Tovpkia, o Ipav kot 1 ItaAia
OVIKOLV OTIC TTO GNUOVTIKEG YOPES TOPAYWOYNG EMTPATECIOV CTOUPVAIDY UETE TNV

Kiva (T'ewpyio Ktnvotpoeia, 2012).

G R A P E S

JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

Green Seedless
Sugraone
Thempson
Princess

Autumn King
Luisco

Red Seedless
Flame
Krissy

_--
Sweet Scarlet
Scarlet Royal
G I T e

Red Seeded

Red Globe I S I N S
Black Seedless

Summer Royal -_—_

Autumn Royal - ! 1 ' [ |

e © €

Ewoéva 1.1 Tlepiodog didbeong oty ayopd tov eumoptkotepV emTpaméllmv

TOWKIMADV.

Ov emutpoanélleg mowiMeg apmELOL UTOPOLV VO QUTELTOVV G€ OAN TNV
EXMnvikn emikpdtelo apkel vo givor eyyeypappéves otov €0vikd KatdAoyo motKIMMV.
Me v tehevtoio Tpomomoinom oOlveror 1 OLVATOTNTA VO, QULTELTOVV TOIKIALEG
emrpanmélleg mov glval EYYEYPUUUEVES KOl 6TOVS €BVIKOVE KATAAOYOLS GAA®V KPAT®V
pueddv ¢ EE. Ta televtaio £t mopatnpeiton po adENon TV KOAMEPYOVLUEVDV
ektaoewv pe emrpanélio otaevia otn xdpa. To 2003 o1 KoaAAiepyodueveg EKTAGELS
avépyovtav ota. 12000 extdpra, evod 1o 2011 avépyoviav ce 16500 extdpra. Ot
MEPLOYES UE TIC UEYOADTEPEC KOAMEPYOVUEVEG EKTACELS EMTPOMECI®V TOIKIMOV
eupaviovtor otov mivaka 2.1 Kot o1 KuploTEPES MOIKIAMES TOV KOAAEPYOHVTOL GTNV

EMada avagpépovtar oto mivaka 2.2 (Fewpyio Ktnvotpoeia, 2012).
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[Tivaxog 1.1 TTeproyég ommv EAAGSQ pe ™ peyorvtepn éktaon entponélimv

TOIKIAM®V OUTEAOV

Nopoi "Extaon (oTtpéppato)
Koapdrog 23600
Yeppmv 3930
®eccaiovikng 3850
XoAKIOIKNG 6610
Kopwbiog 72790
Tpwdiwv 4100
Adpioag 6390
Hpaxieiov 23600
[Tepiag 1700
Koapditoag 2200

[Tivaxog 1.2 KaAlepyoOpeveg mTokiAleg Kot EKTAGELS EMTPUTE IOV TOIKIMOV

OUTEAOV

Houahieg "Extaon (otpéppata)
YovAtaviva 102000

Victoria 22500

Cardinal 3600

Attikn 200

Poloaxi 14100

dpdovia 1300

Italia 3300

Z10epitng 2000

Mogydto Appovpyov 8800
Alfonse lavalee (Ribier) 1300

Oyo Zovpiiov 100
Crimson seedless 1500
Superior Seedless 250
Aourég 2700
>Hvoho Xmpog 163650
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1.2.1 ®uvtikd vAKO
"o ) de&aymyn Tov Tepdpatog emléydnke n mowirio “Crimson seedless”.

H mowidia Crimson Seedless mponAfe kor onpiovpyndnke oto Fresno g
KoaMeopviag, amd tovg David Ramming ka1 Roy Tarailo, pe ™ dwoctadpwon tov
nowiiov Emperor X emioyn C33-199. H emioyn C33-199 eivor amotélecua
dwotavpdoemv Tov mowktmmv Italia, Calmeria, pooydro AleEavopelog ot
YovAtaviva. TIpdketton yio puo amd 115 mo evolapEPOVoeS emTPamElleg TOIKIAMES NG
KoaMeopviag, g omoioc 1 koAAiépyeia dpytoe 1o 1989 oty kothdda San Joaquin
(Dokoozlian et al., 2000). H eAAnvikn vopoBecio emtpénel v KOAMEPYELQ TG OTO
apmelovpyikd olapepiopata Ilelomovvicov, Oeccariag, Makedoviag, @Opdxng,
Awdexavnoov kot Kpntg. H otaguin g yapoktnpiletor og pecaiov peyéBovg mpog
HEYAAT, KUAIVOPIKN-KVAIVOPOKM®VIKY, TTEPVYMOTH MECTG TUKVOTNTOG KOl 1) payo. etvon
petpiov peyébovg pe Aemtd EAO0, XpOUO EPLOPOTO KoL EYEL EVYAPIOTN KO YALKLA
vevon. Eivar BEPaio mwg T yopakmmplotikd g payos BeAtidvovtal pe KatdAAniovg
YEPLGLOVG GTOV AUTEADVOL.

H mowidMa avtq elvor {ompn kot yoviun, mn opigoven e ocvvibomg
oAOKANpOVETOL Kotd To 30 dekomuepo Tov Avyovotov. H amddoon g mdote va
mAnpol To ToTIKA eumopkd mpdtuma Kvpaivetor and 1,8 €wg 2,3 tdvovg TO
oTpéupa. Alopope@veToL cLVNOMG 68 YPOUU®TO oynue Toov Avpag V. Avdioya pe
TOVG EMOIWKOUEVOVS OKOTOVUG TO KAGOepo Mmopel va elval kovto kol pokp.
Emdeviel dwaitepa kadn avioyn otig mpocoPoréc and achévetec.

O pdryeg elvan peydieg oto péyebog (=24-26 x 18-20mm), pe péco Papog ico
pe 4 oG 7 ypoupdplo Kot 1 olpko ToV paydv givar dntépmg tpayavn. Emiong ot
payec mapovotdlovy 1taitepa VYNAN AVOEKTIKOTNTA GTNV TECT KOl UKOVOTOIMTIKY|
TPOGPLOT| LLE TOVE TOJIGKOVC.

H meplektikdtto. 100 YAEOKOVG G€ GAKYOPO KOTE TNV opigavon Tov

oTOQLAMOV Kvpaiveton 6tovg 18-22 °Brix kot 1 olkr o&vtnta 0,6%.

1.3 Arnortiogig 6 OUTEAOD 6E E00POKAMUATIKO TEPLPALAOVY
H peydin enidpaocn mov aokel to otkoAoyikd meptPdAlov dniodn 1o £30¢pog
KOl TO KAIPO H0G OUTEAOVPYIKNG TEPLOYNG OTNV TOWOTNTO TOV CTAUPVAIDV HL0G

KOAAMEPYOLUEVNG TOWKIATOG aumédov, pmopel va ektyundel av oxeebodue oOTL TO
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TEYVOAOYIKA  YOPOKTNPIOTIKA TOV — OTAPUAMAOV  EYOVV  YOUNAO  ZUVIEAEOTH
KAnpovouikng Ikavotntag (HZ), Tpdypuo mov onupaivel 0Tt 1 EKONAMON TO®V
YOPOKTNPIOTIKOV oVTOV emnpedletor oe onuovtikd PBobud omd to mepifdiiov
(Povumoc, 1996).

‘Etol 1 anddoon oe otapOAlo €xel H? mov Kopaivetar ond 0,25 €wog 0,35,
dNAadN 0 YEVOTLTTOG TNG TOIKIALNG EMOPA LOVO KOTA 25 €mG 35%, evd T0 TTepIPAiiov
0TO GUVOAO TOV KAt 65 £w¢ 75% oty TocOTTO Kot TotdTNTO Tapoywyne. Paiveton
Aomdv kabopd TOC P TOWKIMO OV QEPEL GTO YEVOTLTO TNG KATOwo 1dtaitepa
YOPOKTNPLIOTIKA TOIOTNTAG Y10 VO LTOPECEL VO EKPPACEL 6TO HEYLoTO Pabpd avtd ta
YOPOKTNPIOTIKG, B0 mpémer vo kaAAlepyndel o10 KATAAANAO  €OQPOKALLATIKO

nePPAALOV.

1.3.1'Eda@ocg

H enidpaon tov €dd@ovg otnv mOcOTNTO KOl TOWOTNTO TNG TOPUYWYNG
oTOELMOV givor peydin. Ot QUOTIKES Kot yNUIKES 110TNTEG TOL EJGPOVG, 1] YOVILOTNTO
TOV KOl 1 VYPOGLOKT TOV KOTAoTOoN Tailovv onUavTIKO pOAO GTNV KOAAMEPYELR TNG
aunéAov. To appoyoaAkdon elo@pds cVOTOCNG Kol UETPLOG YOVIHOTNTOG €04¢N
TPOCPEPOVTOL Y10, TOLOTIKN oumelovpyio. ZTo €30ON 0vTd ££00QOAMIETOL KOAN
oTpdyylon, mPEMEL VoL YiveTon KOAOS EPOSIAGUOC TOVG LE EMAPKT] TOGOTNTO VEPOD V1o
™MV KEALYN TOV  VOATIKOV avaykKoOv TOV  euTov, (eotaivovtol KoAdTepa
eEaocparilovtag £tol ypryopn avamtuén tov pitkod GLGTNUATOC Kol TPWOIUIeN NG
OPIHOVONG TG TOPOYOYNS.

Ta péong ovotaong €6a¢r, ota omoia Kvplapyel 0 TMAGS KoL 1 AUUOG EVD N
TEPLEKTIKOTNTA G APYILo PpiokeTor 6€ YOUNAG EMITED, TPOCPEPOVTAL Y10l TOLOTIKY
auredovpyia. Ta €daen Poapelds cvotaong oto omoio. Kvplapyel m dpylthog elval
ovvNBmg o YOVIHa, GLYKPOTOVY LVITEPPOAKT VYpacia, KatepYdlovial OLGKOAOTEPT,
etvar o yoypd €161 dote Kabvotepel N avdrtuén tov plikod cvoTraTos. Atvouv
evpwotio ot PAdotnon, oyilovv ™V @PIPAVeN TS TAPAYOYNG, CVEAVOVLV TIC
amoddcels, aAld vroPaduilovv onuavtikd v TodTTO TOV GTAPLAI®V. Ta £54¢N
OVTA OEV TPOGPEPOVTAL Y10 TOLOTIKY] AUTEAOVPYIO KOl TPETEL VO ATOKAEIOVTOL Y10 TNV
gykataotaon véov aumedmva. To pH tov £ddpovg mov Bewpeital KatdAAnAio yio v
KOAMEPYELD TNG auméAOL Kupaivetanr and 6,5-7,5. Opmg n KoAMépyeia ™G OUTEAOL
OVOTTUCOETOL IKOVOTIOUTIKA KOl 6€ €04(N oL £yovv PH €KTOG TV Topamdve opimv.

>’ ovtd 10 onueio Oa mpémer va emonuoavOel n peydAn emidpacn mov ookel TO
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vrokeipevo mov Ba ypnowomombBel oe kdbe €daPIKO TOTO YOO TNV TOPAYOYN

oTOPLAIOV amd pio KaAlepyovuevn moikidia aprélov (Povumog, 1996).

1.3.2 Khipa

Or KMpoTikéG ovvOnkeg mov emkpatoOv o€ KAOe aumEAOVPYIKN TEPLOYN
emnpedlovy CNUAVTIKE TNV TOPAY®YN TOV OUTEAOVPYIKAOV TPpoidvtmv. TTowidieg mov
oe éva dgdopévo KMpotikd mepPdAiov divovv Aplotn TOLOTNTO GTAPLAIDV,
KOAMEPYOOUEVEG GE OLAPOPETIKO KAIUO KOl G OHOL0 TUTO £0APOVE dev divouv TNV
01 morotnTa. otapulmv. H Beppokpacio, n nAlogdveld, ot Bpoyont®dcel Kol Ot
GAAEC CLVIOTAOOEG TOV KAIPOTOG KAOE TEPLOYNG OICKOVV CMUOVTIKY EMIOpOCN OTNV

KOAMEPYELD TNG OUTELOV.

1.3.3 Ogppoxkpaocia

H 6eppokpacio emdpd omoTEAECUATIKG OTNG QUGLOAOYIKES AlTOVPYieg NG
apumélov amd v €vapén g PAdotnong péxpt ) euAAdmTewon. H évapén g
BAdonong mov cvumintel pe TV EKTTLEN TOV 0QOOAL®OV amortel T Bepuokpaciog
OV TOPOAAACEL OVAAOYO LLE TNV TOIKIAMO, TN YPOVIA, TO YPOVO KAQOEWATOG, TNV
OpENTIKN KATAGTOON TOV TPEUVAOV, TNV YOVILOTNTO KOL TNV VYPOCKOTIKY KOTAGTOON
0V £dapovg. H tiun avt) g Beppokpacioc ovopdletal ‘undév PAdotnong’ Kot g
tétota Oempeiton n Oeppokpacio tov 10 °C yia dheg T motkIMeg Ko Yoo OAEG TIC
meployéc. Meydn emidpaom yuo TV vdokiunomn g apméAov £Yovv ot BeploKpocies
7oV givon ioeg N avdTepeg and v tiun tov 10 °C.

Yndpyovv moikiAieg mov €xovv peydAeg amautnoelg o Beppokpacio, eivor
oniadn dyung wpipavong mowkiMeg, kotd cvvénela Bo mpémel va kaAilepynbovv ce
nepBailov mov to evepyd Bepuikd ABPOIGHA TOL VO KOAOTTEL TIC OTOLTIOELS TNG
nowiAMog avtig. YTmapyovv mOwIMeS yopnAdV Oeplikdv  amoitioe®y  ONMAdT
TPOUNG OPILAVONG TOIKIAIEG TOV UTOPOVV va KoAAepynBohv kot o mepfaiiovta

ue yaunio evepyod Bepuikd adpoiopa (Podumoc, 1996).

1.3.4 Hhogavewo

H duapken xon n €vraon g nAoedvelog kotd tn Odpkeld TG ‘ELVOTKNG
mePLOdov PAdotnong’ g aumélov, emmpedlel onuaviikd v gvdokiunon e O
PLOUOS TS PMTOGLVOETIKNG dPAGTNPLOTNTOS TOV PUAL®V e€apTdtan amd TV £kbeon
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TV OAA®V 610 NAIKO ews. H mocotnta tv voatavOpdkwmv mov cuvtifetol ota
@OAMo emmpedler v avdmtuén ko ™ {ompomrta g PAdotnong Kabhg kol v
nopeion  wpipavong Tov otaevAev. To Muov zwepimov g TOGOTNTOS TOV
vdatavOpdKmv aglomoteitat Yo TV avaTTLEN TOV TPEUVOL KOt TO GAAO LGV Yo THV

avantuén kol opigaven tov otapuiiodv (Podumog, 1996).

1.3.5 Yypooia

H e&oocpdiion emapkolg €0a@IKNG VYPACIAG Yol TV KAALYT TOV OVOYK®OV
TOV QUTOV KoB’ OAn TN Jwpkew TG PAoacTikng mepltdoov glval amapoitnTn
TpobTOOEGN YloL TNV TPAYHOTOTOINGT OAMV TOV PLGLOAOYIK®V TOVS Agttovpyidv. H
dumelog katd tn dtdpkeld TS PAACTIKNG TG TTePLddoL Exel avaykn arnd 150-250 mm
dwbéoipov vepoh mov e&optdtanl omd TO YEOYPAPIKO TAATOS, TO MAMOOepUIKd
duvapkd kdbe TePLOYNG, Al TIG EGUPIKES 1O1OTNTESG, A0 TNV TOIKIAIL TNG AUTEAOV,
TO GYNLLO SLUUOPPOOTG K. 0.

SOUTEPAGUOTIKG UTOPOVUE VO TOLUE OTL Ol OUTEAOLPYIKES TEPLOYEG TNG
EMGdog 0100étouy ikovomomtikeés £mg vymAEg TES NAoBepkold duvaptkov €tot
MOOTE €LVOOVV TN YPNYOPOTEPN WPILOVON TOV TPOIUOV TOIKIMOV OUTEAOD Kot
KOADTTOUV TIG NAOOEPUIKES AMOITACES TOV OYIU®V, UEYOANS TTePlOOov PAAGTNONG

TOKIMOV aprélov (Podumoc, 1996).
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1.4 TIowTIKG YOPUKTPLOTIKA PAYOS KOL 1] YUK 6VGTOCT TG

H mowdmta tov 6Tta@uAdv amotedel T onUavTIKOTEPT {0WG TOPAUETPO TNG
KOAMEPYEWOG OOV EMNPEALEL ONUOVTIKA TNV TN TOV TEMKOD TPOIOVTOG. XTnVv
dumelo, 1 TOLOTNTA TNG TOPAYOYNS e€aptdTon amd mopdyovteg Tov mEPPEALOVTOG,
TIG WO10TNTEG TNG TOKIAOG Kol TIG KOAAMEPYNTIKES TTpaKTikES. H telkn mototnta tov
emtponéllov oTaPLAOD APoPd £vo GLVOVACUO TOPAUETPMV: TNV TEPIEKTIKOTNTO GE
ochyopa Kot 0ELTNTO, GTNV AVATTVEY TOL EUTOPEVGIHOD YPAOUATOS Kol TO pEyedog
TOV PAYOV.

Ta clkyapo mOL TEPEYOVIOL OTIS PAYEG TOV OTAPLAOV &€ivol Kupimg 1M
yAvko(n kol n epovktoln (Ztawpaxag, 1997). H meplektikdtnta TV 6TOQLADV G
obyopa amoteAdel Eva and To PocIKOTEPO TOLOTIKA YOPUKTNPICTIKE TOV CTOUPLAOV
e apmélov ko peTpdron oe Paduovg Baume 7 °brix. Te yevikéc ypoppéc, vynin
TMEPLEKTIKOTNTA O olKyopo Oewpeitor emBountd yopoktnplotikd 1iaitepa yio
emrpanélleg mOKIAlEG OV Tpoopilovial Yo VO KATOAVAA®GN, OAAL Gov OeikTn
mowTNTag TPEMEL va. AapuPdvoope vIoyn pag 10 AO0Y0 TOV GOKYGP®V TPOS TNV
o&vmta. O Adyog avtdg oty emtporélia mowkihioo Crimson seedless otnv omoia kot
oeénydnoav ol peTpnoelg ™G Tapovoag epyaciag mpémel va Kupoiveton amd 35-40
(Jayasena, 2007).

Kotd ™ dudpxea g KaAMepyNTIKNG TEPLOOOV, OGO TO GTAPLAL TANGLALEL
PO TNV OPIHOveT, Tapotnpeitol Peiwon g oMkNG o&0TNTag HE TOVTOYPOV
avénon G mePlEKTIKOTNTOG o oakyopa (EZtavpakoc, 1997). Xe mepumtdoelg
EMKPATNONG W0iTEPO VYNADV OEPLOKPACLOY KOTA TNV OPILOVGT, 1| GLGCMPEVON
TOV coKybpov ot payeg eivar pewopévn (Sepulvenda & Kliewer 1986). Xtig
emtponélieg mowiMeg Kot €01KOTEPA OTIS EPLVOPEC, 1 TEPLEKTIKOTNTA O YPWOOTIKES
€xel Waitepn onpaocia, kabOg kabopilel TO0 YpOUA TOV TOPAYOUEVOL TPOTOVTOS Kol
TeEMKE TV eumopikn a&io Tov TPoidvroc. Ot KOPLEg YPOOTIKES TOV TEPEXOVTAL GTO
QAOL0 TOV EPLOPOV TOKIMMOV €lvar 0l avOOKLAVES, OPYAVIKES EVAGELS TOV OVIIKOLV
ommv komyopio TV QAoPovoelddv evicewv. O YPOUOTICUOC TGOV CTOQLADV
emmpedletan  and  mepParlovtikovg  mapdyovies  (MAoedveln Kot - dtopopd
Oepuoxpacioc Muépoc Kot VOKTOG OTO OTAO0 TOV TEPKACUOD HEXPL KOl TN
oLYKOMOT), KAODS Kot amd TN OpEyn Kot TNV VOATIKY Katdotaor g aumélov. Eyet

wapotnpnoel pn  KAVOmOMTIKOS YPOUOTICUOS TOV OTOUPLUAIDV GE TEPUTTOOELS
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vepPorkng Mravong, 10img pe dlmto, evd 1o avtifeto £xel Ppebel oe mepTOOCELG
EMeync almtov (Keller Hrazdina, 1998).

Emiong n Compdtrta TG TOKIAING KOl TOV VTOKEWEVOD, OAAG Kol O OYKOG
TOPAYOYNG TOV PUTOV, Bewpeitor 6TL CLGYETICOVTOL APVNTIKA LLE TOV TKOVOTOUTIKO
YPOUATICUO TOV pay®dV €0KOTEPU OTIC £pLBpéc mokidiec. Tevikd, 1 avénon Tov
BAaocTdv Bo TpEmEL Vo GTOUOTA TPV TOV TEPKAGUO MoTE Vo eEacpaileTan euvvoikn
KOTAVOUN T®V TPOTOVI®V TNG OTOGVVOESTG TTPOG TIG PAYES KOt VO OLEVKOADVETOL 1|
OPILAVON TOV GTAPLAMOV KOl 1) ETBVUNTY CLYKEVTIPMOOT) GTO, TTOLOTIKA GLGTOTIKG, TNG
payag (Koundouras et al.,, 2009). H mopeia wpipovong kot 1 modtnra Tov
TOPOYOUEVOV  OTOPUALDV  eEAPTOVTOL  KLUPIMG omd  TIG KMUOTOAOYIKEG Kol
KOAMEPYNTIKEG OLVONKES KOTA TO OTAOI0 NG OPIHOVONG. ZYETIKA VYNAN
Bepurokpacio Katd T0 6TAd0 TNG OPILOVONG TPOKAAEL TPOIUIOT 6TV OPILAVON TNG
TOPOYOYNS eREavilovtag YpNyYopn GLOGMPEVLCT TOV (OTOGVVOETIKOV TPOIOVI®MV
ot payeg (Jones & Davis, 2000). Avrtifeta, youniég Oepupokpaciec kotd TNV
@pipoveorn 0dnyodv oe oyipon g mapayoyns (Jones et al., 2005).

Emiong, onuavtikdé poéio omv  opipovon Kot mowdtnto  mailovv ot
KOAMEPYNTIKES TEYVIKEG Tov aw&dvouy TN (onpomta TOV TPEUVEV, 101HTEPO 1)
apdevon kail n Amavon. Xe mepumtdcels vrepPorkng Mraveng, Kupiwg almTovyov,
KoODG Kol GLYVAOV apdELGE®MY e HEYOAEG TOCOTNTEG VEPOD, EYOLUE LITEPPOAIKTY
avantuén Tov PAactdv ot omoiol avtaywvilovial Tovg Kapmovs GTr GVCCMOPELO
TOV  QOTOGVVOETIKOV TPOIOVTI®OV e OMOTEAEGUO VO TOPOTNPEITOL  UEIOUEVT
MEPLEKTIKOTNTO. GE OOKYUpO Kot kKaBuoTéPNon NS OPIHOVONG TOV GTAPLMOV

(Koundouras et al., 2006).
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1.5 Awotpogukn aia oTa@ULA0D

To otagull givar eEonpetikd Bpentikd epovTo pe TANpéotatn ochvbeon oe
HETOAAKG dAata ko Prrapives. lotpikd KOTATOAEUA TV KOTAKPATNON TOV VYPOV.
Eivon mAovolo o kGAlo wor Prtopiveg, €xel kol ovToEEO®TIKY OAAG Ko
AVTIKAPKIVIKTY dpdior, Adym g pecPepatpding. Avt 1 ovcia Bpicketol 6t AoHOQ
KOl GTO YVUO GTAPLADV (01 KOKKIVEG TOIKIAIEG £x0VV TTepIocdTepT pecPepatpoin). H
pecPepatpOAn mPOoTOTEVEL GO TOV KOPKIVO TOL OEPUOTOC OV TPOKOAEITOL OO
VIEPLOON axTivoBoria kot Wwaitepa amd T1g aktiveg UVB.

A&oonpeioto emiong eivor 0t amd to 16 petodikd otoyeio mov eivon
amopoitnTo 6ToV avOp®OMTIVO opyaviopd ta 12 mo Poactkd mepéyovial 6To oTaPHALN
(kGAl0, acPéotio, oidnpog, EOGPOPOC, Hayvnolo, vdatplo, Popro, Oeio «Am).
Ta otapOAe TEPIEXOVV OVTIOEEWDMTIKES OVGIEG TNG OUASOS TV PAAPOVOEdDV, AVTEG
elval QOVOMKES EVMGELS TTOV (QOIVETOL VO GUVIEAOLV OTNV TPOANYN OPIGUEVOV
LOPO®V KapKivoy (Tov 6THBOVE, TOL TaXE0G EVIEPOL, TOL OEPLATOG TOV NTOTOS) KOt
TOV Kapolayyslokmv madnocewv. Idaitepa ta KOKKIVOL GTOQOALL TEPLEYOLY VYNAN
noocdTTa Kovepoetivig (quercetin) - (pAaPovoeldéc) mov aivetal 0Tt TPOoTaTEHEL
TOV OPYOVIGHO OO KOPILYYELOKES TOONGELG.

[To avodvTikd 0 oTapOAl elvar TAovo1o o€ Prrapivn A, Brrapivn C kabmg Kot
oe Prrapiveg tov ocvumAéypotoc B, evd amd petadlikd otoyeio mepiéyel acPéotio
(Ca), povopopo (P), kaio (K) kot oionpo (Fe). Eivon kaAn nyn vootavOpdkov Adym
TOV GOKYAPOV TOV TEPLEXEL KL £TGL OMOTEAEL KAAT TN YN EVEPYELOG Y10 TOV OPYAVICUO.

H Brrapivn A Bonbd omv kaAn 6pacn, eved ot avOOKLAVES (XPOOTIKEG TOL
Bpiokoviar Kupiwg oTo KOKKIVO GTOEVALN) SLVOUMVOLY To OyYElol TOV HATIOV Kot
emPpadvvovv T ynpavon G Opoaong Kot TV ovamtuEn  mafncewv  Tov
aUEIPANCTPOELOOVC.

Ext6g amd v TPoosTOTEVTIKY TOLG Opdom Yo TV dpacn, ot avBokvdhveg poli
HE TG TOALQAIVOAES, AOY®D TV €SOUPETIKA  OVTIOEEWOMTIKOV 1O10TNTMOV TOVG,
eumodilovv ™ onuovpyio kol T Opdon TV eAevbépwv plov, eVioyLOLVY T
TOYYOUOTO TOV OHOPOPOV OYYEIMV Kol HELOVOLV TIG QAEYUOVES, OOKMOVTOS TOGO
avTIyNPOVTIKN 660 Kol KOpIlOoTPOoTATEVTIKN Opdorn. Mdlota €xel PBpebel ot1 taL
Mmopd 0EEa OV TEPIEXOVTOAL GTO, YIYUPTO TOV GTAPLAIOD UEIDVOLV T YOANGTEPIVN

Kot Bonbovv ommv mpOANYTM kopdyyelok®v modnocewv. Ta @Aafovoeldn mov
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a@Bovoiv KL oWTd 6TO0 KOKKIVO GTOQVUAL, EVICYDOVV TO GVOGOTOMTIKO GUGTNUO,
TPOGTATEVOVY TNV KOPSLA, TO Oy YELD KO TOVE TVEDLOVES KOl TOVMVOLYV TO OEPLLAL.
[MopdAinia, to oTo@OAL glvar eEPeTikd HLIKO Kol VELPIKO TOVOTIKO Kot
dproto amoto&vortikd. Eival koAl myn euTik®v wov, ondte GuVIEAODV GTNV KOAN
Aertovpyiar Tov evtépov YU awTod Ko Bempeitor eApUOKO KATA NG dvomeying, g
SVOKOIAOTNTOG, TNG KOMTIONG Kol TV oMpoppoidmv. AOY® TG TEPIEKTIKOTNTAS TOV
oe Prropivn C mov evioyDel 10 apVVTIKO cLGTNWO, UTopel va ypnotpomombel og
TEPIMTMOGELS OVAPPWONG Kol 68 0&eieg EUTHPETEG KOTAGTAGELS, EVD EVICYVEL KOl TNV
ATOPPOPTNOY| TOL EMIONG TEPIEXOUEVOV GLONPOV OOTE UTOPEL Vo ypnoiporombet Kot

G€ MEPUTTWGELS OVOLLLLADV.
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1.6 ETi610¢ KOKAOG TNG OumTéAOV

O emo10¢ KHKAOG TV PLTAOV TG AUTELOL YapoKTnpileTal and ELGIOAOYIKEG
KoL avOTOpKEG HeTaPOAEG Ol omoieg pHalota emnpealovy T Lopen tov euTov. Eivan
YVOOTO 0TL 1| PAACTIKY TEPI0O0C EVOALAGGETAL LE TN YEWEPIVI AVATOVGT TOV PLTOV.
Koatd ) Bractikn mepiodo dtokpivovtal TpElg PACELS: o) amd TV ekPAdotnon (Téhn
Maoprtiov — apyég Ampthiov) uéxpt v avBogopio 1 omoia mTpaypoatomoleitan Tepimov
ot péoa Maiov pe apyég lovviov, B) amd v avBogopio péxpt apyés Avyodotov,
omov ot payeg apyiovv va opydalovy (TepKacAC), ¥) and apyes AvyodoTov péYpL
™V OPIpavoT ToV oTa@LAMOV. Ot TPEIS avTég PAcEIS uTopov va apyilovv vopitepa
N apyotepa avaroya pe v mowkidio. H yeipepvn avémovon tov eutdv apyilel amd
™MV oo TV QOAAWV (Noéuppro — Askéuppio) kot dtopkel péypt v EKONAWOGCT TNG
daxpovpporag (Pefpovdapro) (NikoAdov, 2008).

Koatd ™ owbpkea tov yeywmva ot opBoipol g aunéiov Ppiokovtor oe
MBapyo. Me v évapén g dvoiéng, Loig 1 Bepurokpacio apyicetl va avédveral, ot
opBoipol droykdvovtor kKot Eekva 1 ekPAdomnon. Tnv exPrdomon axorovbel to
otado avénone tev PAacTt®V ot omoiol TPoépyovtal amd Tovg 0EHAANOVS TOL
eENMBav amd o AnBapyo. O pvOuOS avENONC TV PAACTOV LEYIGTOMOLEITOL KOTH TNV
avOion Ko émerta petdveton uéxpt o pésa loviiov mov elayiotomoleiton. H drokomn
™G avENOMG KOTA TO KaAokaipt £xel BETIKN eMOPOON GTNV TOLOTNTO TOV GTOPVALDV.

H d&vBon Eexwvd péoco Maiov pe apyés lovviov pe v epgdvion twov
taSlovOiov oto PAaoctikd dfova. e kavovikny avBogopio kot kopmddeon M
Oepupokpacio tov mepifdArovioc 0o mpémer va Eemepvd tovg 15 °C kot ot
guvoikdtepeg Oepuokpacieg eivor 20 — 25 °C. Kdto and tovg 15 °C kot mwhve amd
toug 35 °C, n mtdhon tov mAdiov emiPpaddverar. Ot youniéc Oeppokpocisg kot 1
Bpoyxdmtwon epumodilovv v avBoopia Kot KapmodEST.

Metd ™ yovipomoinon t®v onepuoPAactdv e wodnkng, Sekvd 1 avénon
TOV Ppoy®dV 1 omoia mepvAeL amd 3 SokpItég PAGELS: TO GTAI0 TNG TPACIVIG PAYOS
(drapket mepimov 60 pépeg), T0 6TAO0 TOL TEPKAGHOV (dlapkel mepimov 7 PEPECS), TO
omoio oTig epLOPEG TOIKIATIEG GLUVOOEVETOL [UE EULPAVIOT] TOV YPDOUATOG GTO PAOL0, Ko
TO GTAO0 NG WPipavong oL dopkel 5 - 8 ePdopddeg Kot KOTAANYEL GTOV TPLYNTO
(cvykopdn).

Téhog, petd and v Euiomoinon Tov PALACTOV Kol TNV TTOCT TOV EOAA®V

(Noéupp1o) Eexva o yelueptvog AMBapyoc TV QUTOV NG AUTEAOD TOL JlaPKEL HEYPL
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™ dakpOppola (EKPOT| VEPOL a0 TIG TOUES TOL KAAOEUATOC) KoL TV eKPAAGTNON TNG

EMOUEVIC YPOVIAG.

'BAGGIOLINI (1948)

A. B. c D.
Q¢Bahuog oe OgpBaApog aTo Mpdoivn ‘E€odog Twv
AfBapyo BapBaki Kopupn PUAAWV

= G

Oparéc TafiavBieg XwploTég
(4-6 puUAAa) TaglavBieg aven

: I-.
Mpiv amé v ‘Evapén

avenong

Paya oe péyeBog KAgioipo MNepraopdg MARpng wpidavon
Hmgehiol aTaguAng

Ewovo 1.2 ®Dowvoroyikd otadio tov PAAGTIKOD KOKAOL TNG OUTEAOD OT®G

napovcldotke amd tov Baggiolini (1946).
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1.7 Avopyavo Opemtikd otoyeio Kov AMmaven o€ emrpaméieg
TOWKIALES TNG OUTELOV

H avépyavn Bpéyn apopd kupimg ta otoryeion mov tpocsrapupdvovv to puTd
amo 1o £50¢og pe 10 plikd cHotua. Ao T GTOLYEID TOV VITAPYOLY GTN PVLGN UOVO
16 amd avtd givor amapaitnto oto utd (NikoAdov, 2001). Otav kdmolo ctoyeio
Bpioketor 6TOVG 16TOVE TOV PVTOV G TOGOTNTES LMKPOTEPES OO TIC KAVOVIKES DOTE
va ennpealovtol ot Pacikég Aertovpyieg, T0TE TO ELTO E£xel EAAELYT TOL GTOLXEIOV
avtov. Ta ddeopa TURUATO TOL ELTOV TEPLEYOLY OLAPOPEG TOGOTNTES GTOLXEI®V.
Meta&d Tov opydvev Tov UTov, T0 PUALO Bempeitol T0 GTOVIAOTEPO OPYOVO Yo
™V EKTIUNOTN TOV TEPLEGOTEP®Y BPENTIKOV GTOLYXEIMVY, 110{TEPO GTA TOAVETH] PUTA.
Meta&h eAAGHOTOG TOV PVAAOL KOl TOV HioYOL VIAPYOLV ENIONG HEYOAES SLOPOPES.
‘Etot €yet damotodel 6TL 0 picyog sivor mlovolog o vitpikd dlmto, kdAo, vatplo,
poyyavio kot acBEotio, v 1o EAacpa ival TAoVG10 o€ 0AKO ALmTo, POSPHPO, Beio,
payvnoto kKot oiompo. Eniong, avédroya pe v nlkio tov @OAL®V, 1 TEPLEKTIKOTNTA
Tovg o€ Opentikd otoyeio petafarietar. ‘Etor 660 mo nAkiopéva ivatr o OALQ,
1000 UEUDVETOL 1 TEPLEKTIKOTNTA TOVG 6 Al®wTo, GMOOEOPO Kol KAA0, €V 1
TEPLEKTIKOTNTO TOVG 6€ 00PEGTIO, payvioto Kot oidnpo avéavetar (Nucoddov, 2001).

To aumél eivor €va utd TOoL OmOioL Ol avVAYKeg o avopyavo Bpemtikd
otoyeio elvan pikpég o oxéomn pe dAha kaAlepyovueva €ion. To pillikd cHotnua Tov
KatalopPaver mOAAEC opEc peydAo Gyko £0Gpovg Kot £Tol ol avdykeg e€apTmvTal
TEPLOCOTEPO ATO TIG PLGIKES KO YNUKES 1O10TNTEG TOV €0GPOVS KO AYOTEPO AMO TIG
Mravoeis. [Tapoio avtd Opmg Kamoleg moocoOTNTEG OpenTiK®V oTotyeiwv Ba Tpénet va
nmpootifevtal vd ™ popeY] Mmocopudtov. Ot eAdelyelg 1 ot VTEPPOAIKES TOGHTNTEG
evOc atoyeiov 6To £30.p0og Eival SLVATOHV VO TPOKOAEGOVYV PLGIOAOYIKEG SLOTAPAYES 1|
TOEIKA QaVOLEVA LE OVGEVELG EMMTMGELS GTNV TOPAYMOYY| TNG YPOVIAS, OAAL KoL TNV
emBioon 1N ™ pokpoProTra TOV ELTOV. AKOUO KATA TN SL0pKELD TG OloPimong Tov
QLTAOV GTOV OUTEADVO Y10 APKETA ¥PpOVia. TO £dapog vrrofabuileton otadiaxd. ‘Etot
nopatnpeitor ToAAEG Qopéc ofivion TV £doedVv pe amotélecua T SteAvtonoinon
TOEIKAV UETAAA®V OTO £€30p0¢ Kot TN peiwon g obfecindtrag opiopévev
dwobevav Katwoviov, tov Popiov kot GAA®v otoyeiwv. Emiong peudveronr m
TEPLEKTIKOTNTO, GE OPYOVIKT] OVGIN TNG OTOL0G 1) CLUPOAT OTIC PLOIKES PLOAOYIKES Ko

YNUKES 1010TNTES TOL £0GpOVG eivar kabopiotikn (Nwkordov, 2001).
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To otoyeion alwto, KAAO, EOGPOPOC KOl HOYVAGLO TPOSAauPdvovtol o€
HEYOADTEPES TOGOTNTES OO TO PUTA KOl G €K TOVTOV 1 UEPLUVA Y10 TOV EAEYYO TV
TOGOTNTM®V TOVG GTO £30(0¢ givar o cvyvi. Metalhd avtodv dtav vrdpyet EAAelyN
al®Tov, KAAIOV KOl OCPOPOL AVACTEALETOL 1| AOENCT), EVA OTOV VTLAPYEL EAAELYT
payvnoiov, mopolo mov eUEOVICOVIOL GUUTTOUOTO, OV OVOCTEAAETOL 1) oOENOM).
Inuetoveton 0Tt 1 EAAEIYN GOOPOpoL og onueio 6mov emmpedletor n avénon g
apmérov givar omavio (Nikoidov, 2001).

[Ma v extipgnon ™G TPOPIKNG KATACTACNG TOV QUTOV €POpUOleTOL M
euALodyvooTikn. H detypoatoinyio yivetor katd tv dvOnon 1 1oV mEpKaoUO,
dedOUEVOL OTL 0T GTASLN AT O1 AVAYKEG TOV ELTOV giva TOAD peydlec (NikoAdov,
2001).

Kotd ™ dwbpketa g PAacTIKNG TEPLOSOV 1| TPOCANYT £ivol KOVOVIKY Kot
eMeKTEIVETOL 0€ OAN TNV TEPTOS0 TNG AVENONG Kol UEPIKES POPEG KoL 0TV TEPT0S0
opipovong tov Kapmmv. Mepikéc eopég OUmS KAToleg avayKes KAADTTOVTOL Kol OO
OVOKOTOVOUY TOV oTotyelv evtog Tov euTov. Mo mapddetypa edv Exovpe €vrovn
amoppoéeNo” KaAiov Katd TV dvolln, TOTE TNV MEPIOD0 TNG MPILAVOTNG Ol OVAYKEG
TOL QUTOV KOAVTTOVTIOL OO OVOKOTOVOUN KOl OEV TOPOATNPEITOL QmOppOPNoN.
AvtiBeta, eqv M amoppoOenon TV Gvoiln eivor peliwpévn, TOTE TOPOTNPEITOL
amoppOPNON KATA TNV TEPTOSO0 TNG MPILAVONG. LTI TEPINTAOGELS OGS ENpaciog KoTd
mv opigavon 1 mTpoOcANyn eivol petdpévn Kot TOTE UTOPOVV VO EUOOAVIGTOVV
CLUTTOUOTO EAAEWYNG TOV OTOLEIOL OaVTOV. ZVVNO®G M OVOKATOVOUY KATOIWV
otoyeiov mapotnpeiton eite katd TV mEPiodo ™G Evapéng tng avEnong tov
Braoctdv, gite Kotd TV TEPiodo wpipavong Twv paydv. Ot ToGOTNTES TOV GTOLEIDV
TOV ENOVAKOTOVELOVTOL Eival TOMES PopéC apketd peydiec (Nikoddov, 2001).

1.7.1 Porog tov almtov (N): Avdroya pe ™ {onpdtnTa TOV QUTOV KoL TIG
KMUOTOAOYIKEG cLVONKEG TTpEmel va. TapEyovion kKabe ypoévo 8-12 povadec aldTov o€
apumélo pe pewwpévn Lonpoémta, evo pe emapkn {onpdmta mpootiBeTon 1 piom
nepimov mocoOTNTO amd TV avetépw. H emoyn mov vmdpyer avdykn alomtodywv
Mroacpatov etval oty avBoeopia, otnv tayeia avénomn Tov PAACTOV KOl TOV poydV
(Mdno-Iovvio) kot yio avtd 10 AOYO 1 EPUPUOYT| LE AUUOVIOKES MITOVGELS YIVETOL OTOL
éAn DePpovopiov kot pe vitpikég évo punqva apydtepa (NuwcoAdov, 2001). H véa
BAaoctikn avdmtuén umopet vo cuoowpedoel o 50% TV eTolOV avayk®v Tov N
(Conradie, 2005). H mocgétnta tov N ov enavakivntomoteitol omd toug AACTONG Kot
T1c pileg pHeta&H TOL POVOKMOUOTOS TV OPOAAUMY Kot TNG KAPTOOESG PTAVEL LEYPL
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Kot to 40% ekeivng mov ypedlovral ot Bractoi, Ta eOALa kot To otapvie (Conradie,
1980). H amoppopnon tov almdtov gival o ypryopn HeTo&y dvBiong Kot TepKAGHOD,
LE TOL AVOTTUGGOUEVO TCOUTIA VoL Eval 1) TTEPLOYN UEYOAVTEPNS avayKNS Yoo N KoTd
™ ddpKeLa ot TG ¥Ppovikng meptddov (Conradie, 2005, Peacock et al., 1989). Q¢
€K tovTOV, Ol gpapuroyés N eivorl KaAVTEPO va yivovtal TV Avolln, META omd Tov
Kivduvo Tov TTayeTov, ONA. amd tov ATpidio Ko petd, 6tav  TpdsAny”n Kot n {iTnon
etvan 1 Pértiotn (Christensen, 2008). Mo KaAn ¥poVIKN oTiyun yuo T Amoavon pe N
etvar otV kapnddeon (axpiPag petd v aviion, €in Mdan), dote va avtioTot el pe
mv tayeia TpdoAny”n kot (o, He TNV avanTuén TOV TCOUTIOV, Kol GE KPOTEPO
Babud towv Practdv Kot TOV UAA®OV. ATO TO KAEIGIHO TOV GTOQLAMOV ®G TOV
TEPKAGHO, OTav 1 ovamTuén PAactdv emiPpadvvetal, o dtbéoipo N Oa dratedel ko
Ba evoouatwOel eniong oTig HOVIIES SOUEG TOV OUTEALOD Y10 ATOONKEVOT).

Mo GAAN XPOVIKT GTIYUN Yo €papproyn AMmacpdtov N etvor 1 mepiodog petd
™ ovykoudn. H mepiodog avt eivan o tédetn ypovikny otiyun yio v 600si N yu
amoppodPNo” Kot amodnKevon, MOoTE Vo vTooTNPydel N véa avAmTLEN TOL TPEUVOL
mv emopevn ypovid. Amo perétec mov ypnowomoincav N ywo T pETpNoM g
EMOYLOKNG TPOSANYNG tov aumeldv “Thompson Seedless’, diamiotdOnke Ot 01
epopuoyEg Mmacudtov mov yivovtor tov Ioddo 1 téhn ZemtepPpiov (HeTd T
oLYKOMOT), €YoV ®©C amOTELECUA TN UEYAALTEPN GLYKEVIPp®ON Tov N KATH TN
ddpkela g emopevng dvoléng kot katd tnv avoion (Peacock et al., 1989). Emumhéov,
10 N mov amoppodtot Katd tn dtdpKela avThg TG mEPLOdov gtvar péypt kKot to 60%
TOL GLVOAKOV OG0V Tov N oTa amobépata Tov eivar dtabésia KaTd TV Evapén e
emopevng oelov (Conradie, 2005). Otav yivetor Almavon kotd T ObpKE TNG
LETAGVAAEKTIKNG TEPLOOOV, 1 KOUN Ba TpEmeL var elvar VYIG Kol AELTOVPYIKT Yo VO
e€aopaMotel emapkng TPOSANYT. Avti 1 epapuoyn Ba mpénel va yivel mpv amd Tov
OxktoPBpro omv kevipik] Koiipopvia (Christensen et al., 1996). Emutiéov, n
EPOPUOYN UETE TN oLYKOMON TPEmeL vo. yivel TOAD GOVIOHO. UETH TNV OWiuM
ovykoudn mowktmmv 6mwg 1 Crimson Seedless xoar m Autumn King, yw va
amoppo@n0el amOTEAEGLATIKAL.

H amaitmon tov aurneliov oe N givor pikpdtepn o€ oyxéon pe GALEC TOAVETELG
kaAMépyeleg (Mullins et al., 1992). M €pgvva mov d1eénydn v va kabopicetl v
nocodmta tov N Tov ypnotuonoleitar omd to apmémo Thomson Seedless mov
KaAAlepyobvTol Yoo otopido omv kevipik] Koiipdpvia, Bpike OtL omoutodvton

nepimov 84 kg ha™ Yl VoL bTooTNPIEOLY TNV €TNO0 AVATTLEN POAA®V, BAOCTOV Kot
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tooumiadv. Ta cvykopiopéva @povTa NTay LTEVOLVA Yo TIG KPOTEPES OUTMAELEG TOV
aumeAlon pe mepimov 35 kg ha™, evéd 6Aha UEPN TOL OUTEAOV TTOV GULVEROANY OTIG
ATMOAELEG, OMMG TECUEVO, QUALO Kot KAOOEUATO, EMECTPEQAV GTO £00.POG KOt
avakvkAGvovtay ota mpéuva pe 1o xpovo (Williams, 1987). Bdon avtng g £pegvvog
Kol GAA®V HEAETAOV, £YEL VTOAOYIOTEL OTL Eval aumEM e péom amddoon 2,5 tdvoug 1o
otpéupa, Oo amortovoe mepimov 1350 yp N avd tOVO GTOQLAIGV Yoo va
avamAnpwbovv ot amdAeleg amd T cvykoudn Tov otapuAldv (Christensen, 2008).
XpNOIHOTOIOVTOS 0VTO TOV TOTO, £VOG OUTEADMVOS EMITPOTECLOV GTAPVAIDV HECNG
anddoons 1000 kovtidv TV 9 KIAGV avd ektaptlo, Ba arattovce mepimov 3,2 Kb N
TO oTpéupo Kol ol avdykes o avEdvovtav pe peyohdtepeg amodooels. 'evikd, ot
amodOGES G€ KPOGi Kol 1 ToldTNTO TNG OTAPLANG prmopel va dwatnpnbel pe etnotla
epappoyh 25 kg ha™! éo¢ 50 kg ha™ N (Peacock et al., 1996).

O xoBopiopdg ™ mosdtTog Tov N Tov €QaPUOLETAL GTOVS OUTEADVES
eCapthton amd opketovg moapdyoviec. Ot myég N amd 1o vepOd APAELONG, TO
VTOAEILHOTO NG KAAMEPYELNG/EOQPOKAALYNG KOl OO TNV OVOPYOVOToinon NG
OpPYOVIKNG VANG Tov €d3apovg Kot amd dAAovg mapdyovieg OMMG 1 TOKIAMQ, TO
VTOKEINEVO, Ol TPOKTIKEG APdELONG Ko 1 dlayeiplon g KOung, Ba mpémer va
Aoppavovtor voyn yo Tov KaBopiopd twv omontnoewv o€ N. ZTOVC OUTEADVES
emponeéllov  oTaPLAM®V, 0 oTOY0C TG Almavong pe N elvar va KoAdyel Tig
ATOITAOELS TOV OUTEAMOD MOTE VO, LEYICTOTOWOEL TNV ArOd0GT Kot TNV mototnta. Ot
TPAKTIKEG Almavong Ba mpémel va vroAoyilovtol Kot vo avampocaprdéloviot Tncimg
aviAoyo HE TNV OVAALON TOV 10TOV KOL OVOAOYO HE TIG TOPOUTNPNOES TNG
CompoTTog TOV apmeEA0D Kot TNV EMENTOVUEVT TOLOTNTO TOL KOPTOV.

YynAd enineda alotov apyd omn celdv umopovv emiong va €mdpacovv
APVNTIKE GTNV OVTOYY] TOV GUTEAMDOV GTO KPVO TOV YEW®VA. Ta auméio pe apbovia
N éyovv okovOpo mpdotvo GOAA®UA, N avamTtuén eivor Evrovn Kot 1 KOun givor wokvn,
KaBioT®VTag TN dloyeipion g SVOKOAN EVE PTOPEL VoL TOAALUTAAGIAGEL TPOPAY LT,
OMWG KOKN KOPToeopio 0QOUAUDY, KOKOG YPOUATICUOS TOV KOKKIVOV GTOQUAIMV,
vrepPorkd omboo PAacTOV Kol avénuéva emmEdO CNYNG TOV TOOUTIOV KOl
vékpwong Tov atereymv tovg (Christensen kot Peacock, 2000).

Qot6c0, n averdpkelo N Bo peudost v anddoon Kot 10 KEPSog. Eivar
ONUOVTIKN] 1 KOTOVONGT KOl 1 OVOYVOPLOT TOV OVOYKOV UG CLUYKEKPUYLEVNG
KOAMEPYELWOG 1 EVOG TOUEN TOV OUTEAMVA. 1€ TEPLOYES TOV N TOPAYWYN Elval Kupimg
v emrponéflo otagOAMo, mpoteivovtor ouviBmg Ovo  EQapUOYES.  ZvviOmG
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TPOTEIVOLV TNV €QPAPLOYN TOV U0V N TPV TO0 POVCKOUA TOV 0QOIAL®Y Kot TO GALO
Hod petd v dvBion. Avtiy n Aemtopépela umopel va gival peyaang onuociog oe
€0don pe peyddn mbovomnta €kmivong tov N. Kdmoleg moloidtepec GLOTAGELS
npoteivouv OTL gpapuoyés tov N péoa 610 yewmvo givor omotedespatikés. Ot
TOPOYOYOL TOL EVOLOPEPOVTAL Y10 VTN TNV EMAOYY], B Tpémel vor AdBovv voOY” TIg
anoAeleg Tov N amd to €300 TNG GLYKEKPIUEVNG TEPLOYNG TOVS KOl TO TLTIKO
potifo kapoh mov emikpatel. Kdamowo mOvEMGTAUO GLVIGTOVV Ol TOPAYM®YOL Vo
apnvouv to Cilldvia vo HeYOAMVOUV OVAUESO OTIG GEPEG TPOG TO TEAOG NG oeldv
(am6 1o ZemtéuPpro kou €merta). O Adyog eivon O6tL Ta {illavia B tpapnéovv to
nepicolo N kot vypocio amd to £60¢pog. Avtd Ba emPpaddvel v TVYOV PAACTIKNY
avénon, Ba Tpowbncel MV TTAOGN TOV PUAL®Y Kot TNV ELAOTOINGN TV KANUATIO®V
kot Bo fondnoel ot peiwon ™G JEPPOONS TO YEUDVO GE TEPMTMOGELS EMKAIVOV
edapav. (Jamison Road. Fertilizing grapes. http://spectrumanalytic.com/)

1.7.2 Péhog tov koAiov (K): Znuoviikd otoyeio a@ol emnpedlel v
O1KOVOLLio TOL VEPOV GTO PUTO Kot TNV avamTuén tov Kaprov. To K g&ovdetepdvel Ta
opyavikd o&éa kot mailel poAo otov Eheyyo TG o&hnrag Kot Tov PH Tov Yupoh TV
epovtewv (Mullins et al., 1992). I'vopilovpe moAD Alya ywo T akpiBeic Aettovpyieg
tov K ota otagoiia, wotdco eivar yvootd 6t 10 K givan {oTtikhg onpaciog yo tv
avantuén tev kaprodv (Mpelasoka et al., 2003).

H é\enyn K dev givar yevikd d100€001EVN GTOVG AUTEAMVES KO TOpATpEiTOL
oVYVE LOVO GE TEPLOYEG LLE OUUMOT EOAPN LLE YOUNAT QLGIKT YOVILOTNTA. 1) EKEL OTTOV
TO EMUPAVELNKO £60POG apalpEOnKe Yyl 1oomédmon). Ta Papld kokng dopng €64, Ta
KOK®G omooTparyylopeva 64, n EAletyn vepol kot ta apmédo pe advvapo prio
ocvotnua Ady® (nuidv omnd mapdotto Tov €04POVS (PLAAOENPE KOl VIUOTMOELS)
umopovv emiong vo cvppdrovyv oty EAleyn K Adyo peiopévng mpdsAnymng tov
(Christensen kot Peacock, 2000). Ta aunéha pe avendpkeia K eppaviCovv yAdpmon
o010 mepDPO TOV UMV Kot petald Tov Koplowv ayyeiov péxpt to péca
KOAOKOLPLOL Kot ENpavon Kol KapoOMAGHO 6TO TEPOMPLO, KoODS T0 CLUTTMOUOTO
nmpoywpovv. Otav N avemdpkela ivor cofopr], n ovATTLVEN TOV PAACTOV HELOVETOL
ONUOVTIKA KOl TO apmEMa uropel va pi&ovv 10 @OAA®UE TOVG TPO®POA, EWOIKE AV O
apmelovag elvar peyaing nikiog. To ouméiio umopet emiong va €govv Aydtepa,
pKpOTEPO GTAPVALN LE KOKO Ypopatiopd kot pkpég payeg (Christensen kot Peacock,
2000).
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Onwg kot oto N, 1 amaitnon g véag PAdotnong v K v dvoién vrepPaiver
™V TpoOcAnyM TV POV Katd TV TEPiodo amd T0 POVCKOUN TOV 0POAL®Y [Pl
mv avOon. H avaykn ywo K eivol meplocdtepo onpavtiky] Katd 10 GYNUOTIGUO TV
pOY®V Kol TNV opigavorn Kot Katd T S1dpKelo avTthg TG TEPLOS0L TO GTAPVAL Elvar
aVTO TOV KATOVOADVEL TO TEPIocOTEPO dabéouo K (Mpelasoka et al., 2003). Avti n
mEP1000¢ avTioTolyEl emiong pe v mepiodo mov N pila TPoSAapPavel To TEPIOCOTEPO
K. H mpécinyn tov edapuod K and tic pieg avtiotoryel povo oto 50% 1 Arydtepo
tov K 7ov a@opoidveTol 610 CYNUOTICUO TOV GTAQLALMV Kol TO VTOAOITO TMV
avVOYKQOV ylo TV VTOSTNPEN] TG OVATTLENG TOV KOPTAOV ATOPPOPATOl amd TO
amodnkevuévo K otovg Practovg kot pilec tov mpéuvov (Conradie, 1981, Williams
kou Biscay, 1987).

Agdopévou OTL T0. AVATTUGGOUEVO GTAPVALD EVOL TOL TUNUOTO TOV GLTOV LE
mv gviovotepn apopoimon K, o ypoévog g epapproyns KoAobymv Mmacudtov o
mpémel va elval vopig v Avoiln (uepikés efdoopdadec HETE TO QOVOKMUN TOV
0BoAL®V) péEypt Tov Tepkacpd. H amddoon tov Mmacudtov K etvor kodvtepn dtav
epappoloviat pe otdydnv apdevon, kabmg amottovvIot TOAD HKPOTEP TOGH Y10, VOl
O10pBOCOVV TIC OVETAPKELIEG GE GYEOT LUE TIC KAMUOKMOTEG EQPOPIOYES OO E3APOVS OE
apdevouevoug apmerovec. H amoddoon g AMmavong K pe otdyonv dpdevon eivon
VYN, S10TL 01 VYNAEG cuykevTpaoelg K kdvouv 1o €800 KOPEGUEVO GTNVY TTEPLOYN
pe to mepiocdtepo prlikd cvotnua (Peacock, 1999). Ilponyodueveg epyacieg Exovv
deiéel om epdmal epappoyn K pe otdyonv dpdcvon eivol 1060 OmOTEAEGUATIKY] OGO
TOAMATAEG EQUPUOYES, Le dedopévo OTL divovian ot idteg mooodtnteg (Christensen kot
Peacock, 1996). Qotdco, givar cuyva mo Tpoktikd va epapudlovpe 1o K otadiokd
HES® TNG oTAYONV dpdevong, mapd ePATAS.

[IpocOHnkm kaAiov oto £d0pog guvoel v avénon pe v mpodmdbeon va
vrdpyel endprela alotov. O Adyog K/Mg Ba mpémel va kopaivetonr peta&o 3-7 otig
aVOADOELS PVALOSIOYVMOTIKNG, €V otV aviivon eddagovg 1,5/1 (Jamison Road.
Fertilizing grapes. http://spectrumanalytic.com/). H &npooia, to dlmto Kot 0 0yKog
™G mopay®yng etvat mopdyovteg mTov mteivouy T GuUTTOUATO EAAEIYTG Kadiov. Ta
APYIKO CUUTTOUATO EAAEYNG KOAOV oTa UAA gpgavifovtor cuviBmg tov Tovio,
O6mov T0. VEo QUAAO OOKTOOV EAQGUO UEYAAOV TAXOVS, YIVOVTOL YLOAIGTEPA KOt
AVOSITADOVOVTOL ELAPPDOG. APYOTEPO TOPATNPEITOL TEPLPEPELOKOG UETAYPOUOUTICUOG
OV KATOANYEL TOAAEG Qopéc o€ mepipepelakn Enpavon (NikoAdov, 2001). Anod to
KAAL0 Tov €3GPOLG Lovo po pikpn mocotnta (1-2%) etvon debéoun ota utd Kot
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AVOQEPETOL MG EVOALUKTIKO KOAMO TO OO0 GUYKPOTEITOL OO TO OPLKTA TNG apYilov
kot kotadopupavel éva pépog e C.E.C. 'Eva peydio uépoc tov KaAiov tov £64povg
deopevetal ota, @OAAA TG apyilov kot dev pmopel va amodobel dkoAa 6TO £0APIKO
dtdvpa. Avti 1 adpovoroinon tov kaAiov ota opuKTd ™S apyilov guvositat amd
v Gvodo tov pH, 10 acPéotio N v Enpacia (NikoAdov, 2001).

To K ovppetéyer eni mAéov Kol GTN] CLOGOMOPELCON KOl HETOPOPE T®V
vdatavlpdkmwv oto euvtd. H mapovsio Tov o©TOLG 10TOVG G€ LYNAQ emimeda
napanpeitan Kuplog ota onueio toyeiog avénong. Ipdkettan ya Eva ToAd gvkivnto
otoyEio, KaBdg péoa 6To PLTO UETOPEPETOL EVKOAO OO TOVG TOAATEPOVG 1GTOVG
oe onuelo vyning petafolxng evepyomtoag. To kdAo amotehel mapdyovta
evepyonoinong moAlwv evidpwv. Ilepiocotepa amd mevivia évlopa eEoptdvton
TANPOC N gvepyomotovvTal amd TV Topovcio tov kaAdiov (Gething, 1994). Eriong 0
QMOTOGVVOESN OVEAVETOL CMUAVTIKG LE TNV OOENCT TOV EMTEOOV TOV KOAOL OTO
eVA o (Kapdtoying, 1992).

M derypotoinyio oto @UAAL KATA TO GTAd0 TG GvOnong kKot pio Kotd to
OTAOl0 TOV TEPKOACHOV €ivol KOVOTOMTIK Yo Tn SmicTmon G Opemtikng
Kataotaong tov eutov. Katd 1o 6tddo g dvOnong n meplekTikdTnTo TOL PioYKOV GE
K 0a mpémel va kopaivetor amd 1,5-3%, evd 1 meplekTIkOTNTA TOL EAAGUATOC KOTA TO
OTAdl0 TOL EPKAGHOV eV Ba mpémetl va katépyetar kdtw and 0,8% oe Enpd ovcia
Kot ToV pioyov kato amd 1,5% (NuwoAdov, 2001). Mo mocodtto og Betkd kdAo
yopw ota 50 kg 10 otpéppa Bewpeitor vTd KOvoviKEG cLVONKES MG KOVOVIKT Altavon
Yoo €000 HETPLOG TEPLEKTIKOTNTOG O KOAO Yoo emttpoanélleg mOKIMES peydhwv
amoddcemv. (Jamison Road. Fertilizing grapes. http://spectrumanalytic.com/).

Ot dopboticég epappoyéc pe K Ba mpémel va tomobetovv 10 Almacpo og
BaBog péoa 010 £50p0C, OAAL aVTO dev givar duvatd GTN CNUEPIVY] QUTEAOVPYIQL,
omov epapuoletar n un avapdyrevon tov £dapovs. E&attiag g dapopds petady
TOV 00OV, OV VIAPYEL KOVEVAS ATOALTO OKPIPNS TPOTOG Yo VO KAVELS CLOTAGELS
v AMimavon pe K2O.

1.7.3 Porog tov @mwo@iépov (P): And 10 pospdpo mov Ba mpootedel oTo
£€00pog éva puKkpo pépog Ba alomonbel amd ta eutd. To vrdorlouro Oa Tapapeivel 6To
£001POG KOl avAAOyaL LE TN HOPON TOV AMmdopatog Ba €xel pukpdtepn 1 HeyoAdTEPN
VTOAELUOTIKY] dpdon ta emopeva ypovia. Etol evd 1o vrepemopopikd eivar mo
OTOTEAECUOTIKO KOTO TO £T0C EQOPUOYNG, TO (QOOCEOPIKO 1 UETOUPOCPOPIKO
dwoPéotio €xel KaAvTEPT vIOAEUUOTIKY Opdon. 'Eyxel mapoatnpndel ot avénuéveg
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Mravoelg pe P oev emmpedlovv onUavTIKA TNV TEPIEKTIKOTNTA TOV GTOLYEIOL OVTOV
OTOVG HOYOVG Kol To. EAAopoTe TV OUAA®VY. TToAAES popéc pumopel va mapatnpnOel
KOl UEIOUEVY] TOPAY®OYN OTAPUAIDV OE TEPUTAOCEL LRAEPPOMKDOV TOGOTHTMV
VIEPPOGPOPIKOV MTACGUATOV 6TO £60pOC, 0QEAOLEVT] GE EupecT) vroPfdduion Tov
emmédmv K. Yyniés ooo@opikés MIOVGEIS GTOVG OUTEADVEG £XOVV MG OTOTEAEGLLOL
v avénon tov emmEd®mv Tov acBecTion Kol TOL UayVNoioL GTOVG HIGYOVE Kot To
erdopato Tov eVAL®V (NucoAdov, 2001).

Inuovtikn eniong eivor 1 cupPoAr Tov P omn peETOpopd Kol GLGGOPEVOT| TV
voatavipdrkmv, kabnhg emiong ko T ovvleon tovg. EEdAlov pubBuiler ko v
evepyotnta TV VOOHOV TG @OSPopoppovkToktvacons kKat ADP-ewcspopvuldonc g
YAvko{ng kot emnpedletl Tov EAeyyo NG cLVOAoNS TOV AUVAOL KOt TNG KLTTOPLVACNS
(Mills xou Benton Jones 1996). KafBdg o P cuppetéyetl evepyd oto petafolopd tomv
QLTAOV, 1 EALELYT TOV OVAGTEAAEL TNV OVATTUEN TOVG.

H AMroavon tov aunedovov pe P dev emmpedlel T mepiocdtepes Ppopés ta
emineda tov eUALOL oe N, aALd pePIKES POPEG ALEAVEL TNV TEPLEKTIKOTNTO TOV GTO
vAevkog. H Aimavon pe P mpokadel ahénon tov emmédmv Tov 6TotyElov avTov GTOVG
pioyovg, to €éhacpa katl to yAevkog (Nikordov, 2001). 11 Katnyopieg @oo@OpPIKOV
MIOGUATOV OVIKOLY T GOOPOPIKO 0EV, VITEPPOSPOPIKO 0&D, 0pHoP®GPOPIKA L
AGPRECTIO, POOPOPIKN AUUOVIO, VITPOPOGPOPIKA, VD Ol 000 HOPPEG TOVG gival To
amhd ewoeopikd oe okovn tomov 0-20-0 kol To VIEPPOCPOPIKA GE KOKKOVG TOV
tomov 0-45/48-0.

1.7.4 Pélhog Tov poyvnoiov (Mg): To Mg eivar cuotatikd g YA®POQOAANG
kot oyetiCeton dueca pe v eotoovvleon. To Mg ennpedlet ) dpdon opiopévev
evlopov, evd evepyomolel 10 €viupo awtd Kotd TG EAOQPEG OVTIOPAGELS TNG
QmTOcVVOEGNC TOV AapPavouy ydpa 6Tovg yAwpomhdotes. Eni mhéov ctabepomotel
TIc eospopvAopéveg opadeg e ATP kar ADP pe ) Bonfeta acBevav deopmv kot
apvntikov eoptiov (Mills & Benton Jones 1996). To Mg Oswpeiton 6TL evepyel o
evepyomomtig TV evOOU®V KOl OTOTEAEL GLGTATIKO TV PPocOUATOV. AgdOpEVOL
otL o ppocouata £xovv dueon oxéon He v ovvBeon TV mpotEivev, 0 Mg
oxetileton pe M Oepyacio ¢ mpwteivoohvOeons. Emouéveog, peimon g
TEPLEKTIKOTNTOS TOV MJ GTO UTO GUVETAYETOL AVAGTOAT TNG TOPAYWOYNG TPOTEIVAOV.

To Mg mailer dumAd poéAo ota auméha. Apywd, eivar éva omapaitnto
OLOTOTIKO Y100 TO HOPLO TNG YA®POPUAANG kot givor (oTIKNAG onuaciog yw

ewtoovvheon. To Mg emiong, evepyomnotet Evlvpa mov yperdlovion yioo TV avamtuén
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Tov utov (Mullins et al., 1992). Kabnh¢ to Mg givar cvuetotikd g yAwpoeOAANG, Ta
CUUTTOUOTO TNG EALEWYNC TOVL EUEOVICOVTOL MG KPEU-AEVKEG YAMPMDOELS GTA GUAACL.
To yYlopwtikd potifo elvar apketd yopakTPIoTKd otV avemdpkelo Mg, émov 1o
Eebbplacpa Eexkvd amd 10 mEPBDPLO Kot TPOYwPE cov pesovedpla yropwon. To
potifo mePLypapeTal YEVIKA MG «XPIOTOVYEVVIATIKO OEVIPO» OOV 01 TEPLOYES YOP®
and to ayysio Tapapévovv mpdowvec. To Mg elvar éva kivntd otoryeio ko e0KOA
LETAKIVEITOL OO TOVG TOANLOTEPOVS TTPOG TOVG VEOTEPOLS 16TOVG. E&attiog avtov, Ta
ToAOTEPA PUALO SELYVOLV TPAOTU TO CLUTTOUATO EALEWYTNG, CLVNO®G oTO LEGA LE
téAN 10V Kohokoptod (Christensen ko Peacock, 2000).

‘Hmo ovuntopota avemdpkeog Mg, omov pepwkd @OAAa ¢ Pdong
TOPOVGIALOVYV GUUTTOUOTO, TOPATNPOVVIOL CLYVA GE OUTEADMVES EMTPATELLOV
OTOQLMOV UEYPL TO TEAN KOAOKOLPLOU Kot GLYVA ayvoohvtal. AvTtd yevikd dgv €xet
APVNTIKEG EMOPACELS GTNV AVATTLEN TOL AUTEADVA 1 TNV OTOJO0T], ENXELON TA GUAAM
™G Paong okidlovtal apKeTd KaTtd T1 O1dPKELN TOV KAAOKAPLOV Kot 1) GUUPBOAT TOVG
oTN QMOTOCLVOETIKN KAvOTNTO TOL OUTEAOD elvar oapeAntéa. Qotdco, ov £xet
emmpeaoctel 10-20% 1 mepiocdtepo ™G KOUNG, M 0WOpBmon eivar dukatoAoynuévn,
kaBag 20% peiwon oto Astrtovpywkd PEPOS TOV  QUAA®V KAODGC Kol o1
QMOTOGLVOETIKN KAVOTNTO, B0l LITOPOVGE VO TPOKAAEGEL TPOPANLLOTO CYETIKAL LLE TNV
TOPAYOYN VOUTAVOPAK®OV, TNV OPILOVEN TOV GPOVT®Y KOl T GUVOALKY] OVATTLEN TOV
apmrelob (Peacock, 1999).

To Mg sivan ekyvAiclyuo oto €0apog kol ovyvd Ppioketonr oto Pabitepa
OTPOUATO TOPE OTO TAV®D HEPOG TOL €00PIKOV TPOQiA, Omov ocvpPaivel To
LEYOADTEPO HEPOC TNG OPOCTNPLOTNTOS KOl TNG TPOGANYNG oTotyelov and Tig pilec.
E&aitiog avtol, T veapd apméio pe ETEOVELNKO PLiIKO GUGTNO KO OUTEALD TTOV
EYouv QLTELTEL MOV® ©€ TOAMA, OPKETA TOPOON €3GEN elvar mo evaicOnta oe
averapkeln Mg (Christensen & Peacock, 2000). Eivar onupoavtikd va onueimdei ot
coPapn xovn ypdvio avemdpkelw Mg umopel va €xer mpokAnbel omd o
TPOLTAPYOLGO aKpoio €0APIKY] KOTAGTOON M om0 o oAANAemidpacn pe GAAL
Opentikd oto onueia avToAloyng kotdviov Tov edagpovs. H averndpkeio Mg sivor o
dwdedopuévn O6mov Tt €0hen Eyxovv yiver 6&wva (pH < 5,5) petd amd ypovia
emavalapPovopevng ypnong ovpiog Ko appoviekov Mracpdtov. Avtd uropet va
dopbwbel pe spappoyn kot evompdtwon acPéotn, eEovdeTepdvVOVTAg £TGL TO 0ED,
ka1 Mg (Peacock, 1996). Akéun, to acBéotio, to K ka1 10 Mg aAAnienidpodv ota

onueio. avToAloyng KATIOVTOV TOL €30(QOVE Kol aviaymvilovtal PETaEy TOLG Yo

39

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 19:58:54 EEST - 167.114.118.212



amoppoenon and ta utd. Exel mapatnpnbel otovg aunelmdveg e otdydnv dpdsvon,
ot 1 epapuoyn acPeotiov 1 K péom g otdydnv apdevong £xel LEIDMCEL T, ETITEON
Mg ota aunéia (Peacock, 1996).

H emoyioxm npdoinym tov Mg péca 610 auméi EEKvE 0TO POVCKMUO TOV
opOoApumv Kot amd v mepiodo PETAED avoiyHoTog TV oeBaiudv Kot dvBiong, ta
amofépata Mg (kvpiog tov pilov) cuvelseépovv 18% and Tig amottnoelg e veog
avénong g ounéhov (Conradie, 2005). Ta @OAAa kot ot PAactol mePEyovV TO
HEYOADTEPO HEPOG TOV GLVOAMKOD Mg tng aumédov katd T ddpkea g oeldov. H
HEYOADTEPN TOGOHTNTO TOL OmOPPOPNUEVOL Mg kotavépetal otovg PAactols Kot
pilec ¢ auméiov, to omoio cvuPaivel mepimov 4 efSOUAdES UETA TN GLYKOMULON.
Yvvolikd, o potifo amoppopnong Mg deiyvel o otabepn cLGGMOPELON YioL OAL TAL
petpnuéva opyava g apmélov (Kopudc, pilec, Practoi, UALN, ToouTld) amd TO
(QPOVCKOUO TOV 0QOUAL®V KOl HETE KOl | CUCCMOPELCT| CTANATO OKPIPOS TPV TNV
évapén g ntdong twv eOAA®V to eOvortmpo (Conradie, 1981). Me dedouévo 6TL N
TPOCANYT KOl 1] GLGCOPEVST] ALEAVOVTOL GTAOEPE A0 TO POVCKMUL TV 0OPHUALDV
Kol PETA, Kot ov 1 AMmavon pe Mg eivor dikatoloynuévn, ot epappoyés Mg pmopodv
va 60Bovv eite péow oTAYONV Gpdevong &ite HECEH SUPLAMK®OV YEKAGUOV
OTO1ONTTOTE GTIYUN KATA TN O1dpkela TG AvoiEng.

Oocov apopd to emineda Tov otoryeiov awtov oTo POAAN, TOGHTNTEG OTMG
0,3% o€ Enp1 ovcia 6ToVG Hicyovs 6To 6TAd10 GvBiong, Ba propovoay va BempnBodv
ot givon axpifdg Tave and ta oplo EAAEYTS apkel kat 0 Adyog K/IMQ va eivon mavm
and 10. Zvuyvn elvarl n mepintoon aviayoviopov otny tpdsAnyn tov Mg and to K
omv dumero, Wiog oe €66on otwyxd oce Mg. H mpocsbnkn oto €da@pog peyding
nocottog K eivar duvatodv va mpokarécel tpogonevio Mg. 'EAletyn Mg mpokaiel
™V QLGIOAOYIKY TABN oM ENpavomn Tov BOSTPVYOV GTNV GTAPVAN.

1.7.5 Pélog tov acPeotiov (Ca): To Ca mailer 10 pOAO TNG GLVOETIKNG
oVciog HETAED TV KLTTOPIK®V TOYOUATOV. AduPAvel HEPOC TNV EMUNKVVOT TOV
KUTTOP®V KOl TOV PAACTOV KAODS KOl TOV OVOTTUGCGOUEVOV KOPLO®OV Kot plimv.
Eniong evepyomotel gubéwg opiopéva toydvoplo Tov GUUUETEYOLY OTN OLACTOON
TOL GUOAOL TOV TEPLEYXETAL GTOVG YAwpormAdotes. Emiong to Ca cvupdirier oty
abENoN TV YUPEOKOKK®OV KOl TOV YUPEOGMOANVO KOl KOTE GUVETELL EVIGYLEL TN
yoviponoinon tov aviéwov. To Ca coppetéyet ot dnpovpyio TNKTVIKOV 0VGLOV VIO

™ popoen mnktvikov acPeotiov (Mills & Benton Jones, 1996).

40

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 19:58:54 EEST - 167.114.118.212



H ocvumAnpwon Ca dev eivor odvnbeg npdPfinua oe auneloves. H ocmom
acPéotmon kavovika Ba mapéyel enapkég Ca. Omov 1o Ca amorteitar, kot o pH ToUL
€04POVG lval 6MOTO, 01 dAdIKAGIEG OV akoAoVBOVV Ba Tpémel va dtopBdcsovv To
npoPAnua. Omov ypetdletor aoPECTOOT, OCLVIGTATOL E€QPOPUOYT] OOAOLUTIKNG
acBéotov ko dev Oa amartovvray Aitavon ue Mg (Jamison Road. Fertilizing grapes.
http://spectrumanalytic.com/)

1.7.6 Porog Tov oo pov (Fe) kar yhdpwon cwdfqpov: H yAhopwon Fe oty
dumelo opeidetal oe GOUTAOKT dloTOPAY] TOV UETOPOMGLOV KOl TO GUYKEKPLUEVOL
o€ JTOPAYN TNS GYXEONG TOL €veEPYOD UETOPOAIKE 0100gvoDg G1dnpov Fe?* TPOG TOV
avevepyo Tplobevn Fe** 610 E0MTEPIKO TOL PLTOV KAl OYL GE EAAELYT) TOL GLOTPOV GTO
£00.p0G. AToteAel GLGTATIKO SPOPV eVEOI®VY OTWG TNG KVTTOYPOUIKTG 0E€10doNG,
™¢ KatoAdong kot tng mepoéeddons. Etor o Fe Aappdver pépog otig avtidpdoeig
LETATPOTNG EVEPYELNG KT TN @mTocDVOeon Ko T dtamvon) (Kapdtoaying, 1992).

Oocov agopd ta enineda Tov Fe ota @UAL, mocdtnTeg amd 30 £wg 100 ppm oe
Enpn ovcio 6TOVG HicYoVS G6TO GTAd GvOnomg, eival ta emBLUNTA OpLOL EXAPKELOG
TOL GLYKEKPEVOL avopyovov otolyeiov (Jamison Road. Fertilizing grapes.
http://spectrumanalytic.com/).

Axoun o Fe ovppetéyel €uueco otV mOPAY®YN YAOPOPUAANG Kol OTN
obvbeon TV TPpOTEIVOV. Agdopévng g oxéong tov Fe pe mm yAopo@VUAAN, 1
pecovedplo YAdpwon elvar 10 KOplo ocvumtopo g Tpogoneviag. H yAdpwon Fe
EMAYETOL GE OOPECTOVYO. KO OAKOAIKA €04QN Kol 100{TEPO CE ALTA HE KOKM
otpdyyon N vrepPoikn Aimavon pe alwto. To wpdfinua g yropwong Fe oty
dumelo eugoviomnke pe T ypnowomoinon tev avlektik®v ot popfia popen
QUVAAOENPOG VTTOKEUEVOV, AOY® TOL JAPOPETIKOD Pobod avOEKTIKOTNTAS QVTMV
ot yAopwon. H dqumeloc ypnoyomolel O16@opovg UNYOVIGHOVS OVOY®YNS TOV
tp1obevoig Fe oto €0apog, Onwg peimon Tov PH tov £dagikol daAvuaToc YOPp® omd
ta plida, €kkplon opyavik®v o&éwv kol eavolkadv omd Tig pilec kot av&dvovtog
™V evepyotTNTo NG avaywydong tov tpisbevovg Fe otig pilec. v dumelo to
TPOTAPYIKO 0iTIO Yoo TNV EUPAVION NG YAdpwong Fe givar  mapovcia tov 6&vav
avOpPOKIKOV 1OVIOV 6€ QUENUEVT CLYKEVTPMOT OTA acPectodyo £0GQN Kol GTOVG
LEGOKVTTAPIOVG YDPOVG TOV (PMOTOCLVOETIKOD TOPEYYVUATOS TOV QOAAOV TOV
TPEUVOV OTaV KOAALEpYOUVTOL G aoPBecTobya 0GN.

Ta evaicOnta ot yAopwon Fe vmokeipeva g apmélov €xovv TOAD UEYUAVTEPT

ovoompevon Fe ota puAAa og oyéon pe Ta avOekTIKdE Kot avTd givor amoTEAEGHA TNG
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TPOCTADELNG TOV TPEUVAOV VO AVATANPOCOLV TNV TOcOTNTA ToV Fe mov amatteiton,
AvVTAGVTOG cvveX®S Fe amd 1o £30pog, ympig TEMKA Vo LTTopovV Vo TO 0EL0TOMGOoVY.

[Mpotapyikd péoAo ot PIKNY AVTILETOMICT TOV TPOPANUATOS EYXEL | CWOTY|
EMAOYN TOV KATAAANAOL VTOKEWEVOD Y10, TNV EYKATACTOOT OUTEADVO GE £6APT| TOL
enAyovv Opemtik dtaTapoyn, Om®G acPECTOVYA €0GPN 1| CLVEKTIKA 0GP LE KOKY|
anootpayylon. H emdoyn vmokeyévov Bo mpémel va yivel fAGEL TV amoutoOUEV®V
AVOADGE®MV TOL €JGPOVE KOl TNG TMOKIAING OV TPOKETOL v KaAlepynOel. Ztnv
TEPIMTOON EYKOTECTNUEVOL OUTEADVA OOV €UPAVICOVTOL GUUTTOUATO YADPDOONG,
AOY® TG ¥pNoomoinong Un avOeEKTIKOD LVITOKEWEVOD, 1) OVTILETMTICT CLUVICTOTOL
ot PBeitioon TG oTPAYYIoNG TOL €0GPOVS, GTNV TPOCHNKN OPYOVIKNG OVCING Kol
omv epappoyn Fe ot1o €0apog 1 OQLAAIKA. XKELACUATO OV UTOPOVV Vo
ypnooromBovv givar o FeSO, o KpLoTAALIKT LopeN Kot ot yNAKEG HopPég Tov Fe
(EDTA, DTPA, EDDHA) pe Bpoayvrpobeoun Betikny emidopoorn. TeAevtaio £xet
nmpotafel M TPooHNKN OpLKTOD GLONPOTLPIT GTO £O0POC TOV OUTEADVO LUE
OMOTEAEGLOTIKY OVTILETOTION S1APKELNG TOLVAGYIoTOV 3 etV (Zvpuvnig, 2012).

1.7.7 Porog Ttov yevdapyvpov: O Zn elvar 10 mo cvuvnoiouéva avemapkés
pikpootoryeio otovg auneAdveg (Christensen, 2005). O Zn gumdéketor ot oOvOeon
QLTIKOV 0pHoveV, Tov wooAolwkod oféog (IAA) kot ot0 OYNUATICHO T®V
YAOPOTAQGTOV Kot Tn Owdwacio tng emkovioong (Mullins et al.,, 1992). H
avemdpKel Zn OTOVG OUTEAMVES TOPATNPEITOL O OUU®OON €3GON HE LIKPY|
MEPLEKTIKOTNTA. ZNn KOl O acPeotodyo €54¢M, Omov 10 LVYNAO PH peldver
dwbeopdmTa tov Zn. H avendpkela Zn oto apméa, ovaioya pe tm coPapotnra,
pumopel va emnpedost Kol To GTAGUA KOl TO @UAAoUo. To cuopmntdpote tov
OTUPLVAIOV GUUTEPIAAUPBAVOLY HEIOUEVT KOPTOSEST Kot TO Gynuaticpo shot berries.
YoBapég erdelyelg mopovslalovTol PE COUTTOUNTE GTO VAL, OOV 1 AVATTVEN
Tov PAOCTOV €lvol KOYEKTIKN, HE MKPE HEGOYOVATIOL KOl TOAAOVG KOVTOUG
TAELPIKOVG PAaoTOVS, Le acvviBioTa pkpd eUALA. Ta UAAN TAVE® GTOVS KVPLOLS
BAaocTog emiong ep@avifovtol KOYeKTIKA HE TAOTIA LYHOPEW OTOLG HIGYOLG Kot
ueocovevpieg yhopwoeig (Christensen kot Peacock, 2000).

O meprocdtepec eAreiyelc Zn S10pOdVOVTOL HE SIUPVAAMKES EQOPUOYES TPV
™V GvOon pe okomd vo PEATIOGOLV TV KApTHIEGT KOl TO GYNUOTIGUO TOV PaydV.
Ot perétec pe okomd tov Kabopiopd tov PEATIGTOV YpdVOL €QapLOYNS ZN Kol TV
EMOPACE®Y GTNV KOPTHOEST, TO UEYEDOg TV paydv, To BAPOG TV GTAPLAIDV KO TO.
emimedo ZN tov pioywv, £6e1av 0Tt N KaAvTeEPN oTtypn| eivon amd 2 efoopdoeg mpv
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mv dvBon péypt v mAnpn avoion (Christensen, 1980). EmutAéov, ot pOivommpvoi
WYEKAGHOL OV NTAV OMOTEAECUOTIKOL OTN UEIMON TOV CUUATOUATOV AVETAPKELNG ZN
v enodpevn Avoién (Christensen, 1980).

I'evikd to €0POG TG APLOTNG EMAPKELONG TOV ZN oTNV Aumelo Koupaivetatl and
26-60 ppm g &npdg ovoiag Tov picyov 610 6TAd0 ™G GvOiong. Ta cvopmtdpoata
tpoomeviag ocuvibwg epeaviCovior 6tav N meplektikdTnTA TOL ZN Yiver < 12 ppm.
Mia cvykévipoon tov 15 ppm Bswpeitor yevikd og oplakt. Katd tov Benton Jones
(1998) wa dapopd 1-2 ppm pmopel va amoterécel T dapopd petabh emdprelog Kot
OVETAPKELOG.

Oocov agopd v kvntikdtto 0V ZN péoa 6to eLTO aVTN givor PGAAOV
wepn (Mengel ko Kirkby, 1987) kot givar moAd dvokivnto and ta ToAodTepo PO
(Rinne ka1 Langston, 1960). H élienyn yevdapydpov mpokarel pikpo@uArio, peimon
NG KAPTOOESNG KOl LIKPOPOLyiaL.

O Zn mov egpapuoletar amd to £30¢p0¢ O0ev g€ivor oAy mbavod va elval
OMOTEAECUATIKOG, EMEWON M KWNTIKOTNTO TOVL &ivol HIKPN KOl GE OUTEADVEG LE
yAootdmnta Bo decpevBel o onpavtiky TocoOTTA Ao TNV €Qapuroyn. Omov mpémet
VoL YIVOUV ETPOVEINKES EPOPUOYES OE EYKATESTNUEVOVS QUTEADVESG, VO EQapUOlETOL
oe po {ovn apketod TAATOVS dimAa amd To PUTO, Kol amoutel Eva peydAo mocso Zn
™me TaENS Tov 1,25 KAd 0 oTpéupa Yoo va £xel onuovTikd amotélecua. Agdopéva
delyvouv 6t 10 amortovpevo mocd Zn Bo pmopovoe va vrepPel ta 10 kA& Tto
otpéupa. Kaivtepo 0o Mrav va epappootel dwopuiiikd o Zn. Ov yekaopol
QLAOpaTog pe Zn Ba mpémel va epappdlovron 2-3 efdouddeg mpv v avbion, ue
6on 1o duvatdv peyohdtepn dPpoyr] TS KAt emipdvelag Tov OAAwvV. Otav Ta
TPEUVO. OVOTTOCOOVTOL GE TOAD OUUMON €3AQY), Ol EMPOVEINKEG EPAPHOYEG OO
€0apovg pmopel va gival mo oanoteheouatikég (Jamison Road. Fertilizing grapes.
http://spectrumanalytic.com/).

1.7.8 Péiog tov payyeviov (Mn): To poyydvio Ady® TV HETAPOADV TOL
oBévoug tov amd Mn** 6e Mn** TopAyel NAEKTPOVIOL KOl EMOUEVAOS GUUUETEXEL OF
o&elvoavaymyikeég avidpdoelg oto euTo. Idaitepa, doov apopd 1N PwTocLVOEST,
noilel Pacikd poro yiati cvoumpdriel oty aneAevfépmon tov Oy Katd TN ddpKeln
g Aertovpyiag g To Mn coppetéyetl kol g evepyomommg evEOU®V TOL KUKAOUL
tov Krebs, emiong oyetiletar kot pe ) yovipomoinon tov avbéwv, dedopévov OTL
CUUUETEYEL OTNV aDENCT TOV YUPEOKOKK®OV Kot Tov YupeoomAnvo (Mills & Benton

Jones, 1996).
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Oocov apopd ta emimeda Tov otoryeiov avtod oto EOAAN, TocdTNTES A 25
¢wg 60 ppm oty Enpn ovcio TV picywv 610 6tddlo dvinong, Ha pmopovcav va
BewpnBolv wg To EMBLUNTA OPLOL ETAPKELNG TOV GUYKEKPIUEVOL OVOPYAVOV GTOLYEIOV
(Jamison Road. Fertilizing grapes. http://spectrumanalytic.com/). H to&idmta tov
Mn e&aptdtan Ot HOVO amd TV VYNAN GLYKEVIP®GON, 0ALAL Kol amd TN Oeppokpacia,
N omoia 660 o VYNAN &ival, 1060 mo To&kd kabictator o Mn (Rufty et al., 1979).
H «ivion tov Mn péoa 610 gutd emrvyydvetar vrd  dtodeviy poper (Mn*) (Tiffin,
1972) kot petagépate Kotd TPOTIUNGT GTOVG HEPIGTOUATIKOVS 16TOVS, YU avTd Ol
veapoi wotoi eivarl mhovotot oe Mn (Amberger, 1973).

Q¢ TPo¢ T0. CLUTTONOTO TPOPOTTEVIAS Tov MN, avtd potalovv pe exkeiva Tov
Mg. O dwywpiopdg tovg Opmg yivetar amd to 6tL Tov pev Mn 1o copmTOUATO
EMeyng Adym G WKPNG KIVNTIKOTNTAG TOV €VTOG TOV QLTOV, gupavifovtal ota
veapd @UAAa, evdd tov Mg Adyw Tng evkivnoiog Tov GTO OLTO, 1 TPOPOTEVIN
mopovotaletol oto peyaAvtepa @OUAAN. Ot yAwpomhdoteg €ivol To mo gvaicHnta
Opyava Tov KuTTapov oty EAhenym tov Mn, yio avtd veioTovTot TIG HEYOAVTEPES
ovvémeieg g EAhenyng tov (Mengel & Kirkby, 1987).

1.7.9 Pélog Ttov Popiov (B): To B eivar omapaitnro ywa ™ ocdOvOeon
alotovywv Bacewv kot eW0koTepa ™G ovpakiing tov RNA. 'Etol, to B cvppetéyet
o obvvbeon tov mpoteivov péow tov RNA. To B ovuPdiler ot odwipeon,
JpopoToinot, ®PILaven, avamvon Kot otnv avénon tov kuttdpov. ‘Exet Bpedet o1t
N meplekTkOTNTA TOV B 0TOVC avOnpec, To oTiypa kol oty @ofnkn eivar oyedov
dumhdolo ekeivng Tmv oteleydv (Syworotkin, 1958).

To BOpro cuppeTéyel oty aOENGCT TOV YUPEOSOANVA KOl GTN UETAPOPA TOV
oaKyOpmV oTo KOTTOPO, €ivor Oe @LTOTOEIKO oe peydleg ovykevipooels. Ta
CLUTTONOTO TTEPIGGELNG OTA QUAAO TEPAapPdvouy KnAMomorn Kol KOPTOoN TV
OPOV QUAA®V TPOG T KAT®. T 0TTIKG CLUTTOATO TOEIKOTNTAG OYETILOVTOL [E TOL
enineda. tov B tov @OAwv >200-300 ppm (Jamison Road. Fertilizing grapes.

http://spectrumanalytic.com/). H é\iewyn Popiov gpeaviletor ota vedtepo OAAL LE

YADOPWOON, TOPOUOPP®CYT Kol OCOUUETPN OvVATTUEN OovTOV. XTovg PAacTOoNg
enepaviletoar Ppayvyovdtmon, pHew@UEVT avaTTLEN Kol EKTTVEN TOYLOLVOV. XTI
avBotatieg mopatnpeitoar pPeElUEVT] KapTOOEST, EVO TO GTAPVAL TOPOVGIALOLV
avicopayio Kot apotopayia.

To Bopro mpocrapPdveror and ta LT ®G Popwd 0&Y. Ocov agopd cTo
Babud g KivnTikdéTag Tov B 610 @uT0, Yevikd eivon dvokivito otoryeio (Wilkison,
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1957). H oyéon tov B pe 10 Ca givan ovvepynotikn. Iopovcio vyniov emmédmv Ca
6T0 ELTO AVEAVOLV TIG ATOUTHOELS TOV Yia B.

To B 610 £0apog dev Ba mpémet va Eemepvd ta emineda Tov 1,5 ppm ovte va
katefaivel kato amd 0,5 ppm. Ta 6pla emdpkelog oto UAAN TG AUTELOL GTO GTASIO
v avOnong xopaivovton peta&d 30-70 ppm Enpdg ovoiag (Jamison Road. Fertilizing

grapes. http://spectrumanalytic.com/). Xe neipauato mov de&nybnoav TNV avatorkn

mievpd g kevipikng Koleodpviag émov mapovoidletar cvyvd avendpkelon B og
emtpomelio GTaQOALO, 1) EPOPUOYN TOV HEC® LOPOAITOVONG £TNGIWG e docoloYin
™m¢ taéewg 40 ypop to otpéupo ovéPace To EMIMESN TOV QULTIKOV 1OTOV OTNV
enapkewn péca og 2 ypdvia. A&iler va onueiwdel 6t1 OAeg o1 epapuoyég B mov Eyvav
Y peiwon Tov Tpoeomevidv avéncav 1o B ota Eldopato teptocdtepo amd 0Tl GTOVG
pioyovg, deiyvovtog Ot Ba mpémer va AapuPdvetor dstypo and to eAdopato Otov
TOPOKOAOVOOVE TOV AUTEADMVO GE GYECT] UE TNV KATACTOGY| TNG GLYKEVIPWOGNG TOL
B petd m Amoavon. Eniong Adym ¢ avénuévng kopmodeons mov Bo mpokvyel Adym
™mg avénong tov B Ba mpémel va emavaletactel 1 ovykévipwon g YieppeArivng
0TO YEKOOTIKO O1dAvpa mov Ba ypnoonomBel katd v mepiodo g dvOiong yo to
yukd apaiopa g kébe emtponéliog mowkiiiog (Peacock, 2005).

1.7.10 Pérog tov porvBdarviov (Mo): To porvfdaivio amoterel cvoTATIKO
KUpimg dvo evOLUIK®Y cuathudtov g vitpoyevaong (Mengel kot Kirkby, 1987) kot
™mg viTpikng pedovktdong (Beevers kor Hageman, 1983). H mpoécsinyrn tov Mo
empedletat and o Paduod e mapovsiag ov NHs" kat NO3 . H npoécsinym tov Mo
avd povada Enpng ovoiag etvarl LeyaAdTEPT TOPOVGIO TG VITPIKNG LOPPNG TOPA TG
appmviokng (Beevers kot Hageman, 1983).

Ao6yo ¢ ovppetoyns tov Mo oto petafoiicpd tov N, ta cvuntdpoto
Tpopomeviag Tov potalovv pe to avtiotoryo tov N. To kovd countmua sivon exeivo
™m¢ yAopwons. H dwapopd de petald tov COUTTOUATOV TOV dV0 QLTOV OpETTIKOV
opeidetarl otn Béon N meployn tov VAoV ov gpavifovrat. ‘Etol, oty mepintmon
o0 N 1 yAopwon eivor yeviki Kot KOAOTTEL GUVAOWG OAN TNV EMOAVELD, TOV
eMdopotog, o€ Pabud mov petafdiietor pe v ofdmro g EAAEWYMG, EVD OTNV
mepintwon Tov Mo gppaviletol meplpepelokd Kol 6€ 0EEIG TEPIMTOGELS LETAPAAAETOL
oe vékpwon (Maynard, 1976).

1.7.11 Péihog tov yoikov (Cu): O yoikodg mailer omovdaio poAO  OTIG
0&e1000VayMYIKES avTOPAGES AOY® TG HeTafoAng Tov 6Bévoug tov omd Cu** o¢
cu, 211g TEpTMOOELS TpoPoneviag Tov CU mapatnpeitol pLeimon g mopaywyns e
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mAaotokvoviving (mpmteivn mov mepiExer Cu ko oyetileton pe T pHETAPOPA
nAektpoviov and 1o potocvotnua II 6to potocvomua I katd ™ eoTochvleon) e
OULVETELD TNV AVAGTOAN NG emTochvleonc. H tpopomevia tov yoikol sivar yevikd
omavio. Kupiwg AOY® TNG EKTETOUEVNG YPNONG HLKNTOKTOVOV QOPUAK®V OV
TEPLEYOLY YOAKO 1 KOl O€ TOAAEG TepmT®doelg Popdtydielo moAto. H tpopomevia Cu
nmpokaAel pet@pEVN LoMpOTNTA KO TOPOY®YN.

1.7.12 Péhog tov yhopiov (Cl): Kabiepmbnke wg Openticd oroyeio poig to
1954. H cvppoin tov oty abénomn kot v avamtuén Tov eutov cuvicTtatol ota eENG:
OLUUETEYEL OTN SLOCTACT) TOL VEPOV KOTA TN @mTOoLVOEST KO EVIoYLEL TV £KAvoN
tov O,. Emiong emdpd otn Aettovpyio TOV Amo@poKTIKOV KUTTAPOV TOV CTOUATOV
Kot ETOPEVOS emnpedlel T Aertovpyia TG dtamvong, OnAaon oyetileTol pe To VIUTIKO
Kabeotmdg Tov putov. To Cl givon e&apetikd evkivnto péca 6to PVTO, Bewpeitar ®¢ o
avtifetog mopdyovtag otn pon tov K kot katd cvvémewn givor kol puOomg g

onapyng (Mengel kot Kirkby, 1987).
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1.8 PvOmotéig g avénong ko avartuéng Tov guTaV

O mpdtog emotUOVOS OV VIEBEGE TNV VTOPEN EVTIOG TOV PLTOV OVLGLDBV
nov mhovd vo pBuiCovv v avénon kot v avamtvén tov eutdv Htav o Charles
Darwin. Xpnowonoudvtag @utapla ottaptod omédeiée 0Tl KAmow ovcia. 7Tov
TopaydTay amd T KOPLETN Kol KATELOVHVOVTAV TPOG TO KEVIPO TPOKAAOVCE KA
TOV KOAEOTTIAOV TTPOG TO PAG.

To 1928 éywve 1o mpdTO oNuavVTIKO Pripto, HE TNV OMOUOVMOT TS awEivng
and tov F.W. Went, evod tautdypova o 1010¢ emvonce kot HEB0d0 yla T TOGOTIKY|
HETPNON TNG, OXT® YPOVID apYOTEPA £YIVE 1| TPMTN EQPAPUOYN GLVOETIKNG aLEIVIG
Y. TPOTOTOINGN TOV HOVTIEAOL avENOTG Kot avAmtuéng tov eutodv. Téooepa
ypoévie  opydtepa  ypnoipomolovvtar ot ovvBetikéc  oawiveg  2.4-
dyhwpoeovolvolikd o0&y (2,4D) kar  2-ueBvro-4-yAwpo@aivo&voikd  o&D
(MCPA).

H épegvva yopm amd tic putoppudictikég ovsieg cuveyiotnke. Tn dekaetia
Tov 'S0 yiveton n avayvaopion tov YIBPEPEAMVOV ®G QUOIKEG PUTOPPLOCTIKES
ovoiec. AxkoAoVBw¢ 1N dekaetio tov 60 avayvopilovior ot KLTOKIVIVEG, TO
alfvAévio kot 10 aunolokd o&y. Amo 10 1960 €xer Ppebel ko po véa opdda
MITOEW MOV PLTOOPUOVMY Ol OTTOIES KOl OVOUAGTIKOY UTPAGGIVES Kol avoAhOnKay
Ta teElevTaio ypovia (Boylatlng, 2003).

H emBePaioon e vmapéng ota gUTE OVCIOV AVAAIY®V TOV OPLOVOV TOV
avOpoOTov Kol TOV GALOV OOV OmOTEAEGE KIVNITPO GTNV EUTOPIKY| YPNOLUOTOINOT
TOVG OT1 YewpPYia Yoo avénon e mopay®wyns. Apytkd ot 0LGIEG AVTEG OVOUAGTIKAY
dvTtoppoveg (phytormones), Kot 6T GUVEKELD, YO VO NV VIGPYOVY TOPEPUNVEIES
WG TPOG TOV TPOYUOTIKO TOUG POAO KO TIC OLVOTOTNTEG TOLG, TNPOV TO OVOUd
dotoppuOmeTikéS oveigg (plant growth regulators) (ITacndtng, 1998).

H mp6060¢ 6ToV TOpEN TMV QUTOPPLOUGTIKMY OVGLOV NTAV APYT GE GYECT UE
TOVG TOUEIS TOV QUVTOPOPUAK®V (EVTOUOKTOVO, HLKNTOKTOVA, (lovioktova) AdYm
TOL OTL M avATTVLEN Kot 1 YPNCLULOTOINCT TOV PLTOPPLOUIGTIKOV OLCIOV OTOLTEL
ApTIOL YVAOGON TNG PLGIOAOYING TV PLTOV Kol WOOATEPO TOV EVOOYEVAOV GLGTNUATOV,
T onoia puBuifovv v avénon kot v avamtuén tove. ‘Etot kpiveton amapaitntn M
EVTOVOTEPT £PELVO YOP® OO TIG PLTOPPVOUOTIKEG OVGieg. AdY® TOV AVOTEP® T
televtaio ypoéVIL M ¥PNOTN TOV PLTOPPLOUICTIKOV OLCIDOV EMEKTEIVETOL OAO KOl

TEPLGGOTEPO TOGO Yo TNV AOENON TNG TAPAYMYNG Kot TN PEATIOON NG TOLOTNTAS TOV
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YEOPYIKOV TPOIOVIMV, OO Kol Yo TN HeEI®on Tov KOGTOLG TOPAy®YNG, TNV
TOPOYMOYT TPOTOVIMV EKTOG EMOYNG KL TNV OAKN 1 LEPIKT VITOKATACTOGT OVGKOAMV
KOAAEPYNTIKMV EPYOCLDV KOL PPOVTIOWMV.

Ta mepBdpla adénong g mTopaymYNg TOAADY YEMPYIKAOV TPOIOVI®V TN
YOPO Hog etvar gvpltepa oAAG TavToTe TTPEMEL va. Yiveton opHoroyikn ypnon Twv
QLTOPPLOUICTIKOV OVCIBY OCTE VA UNV LIAPEOLV OLGUEVEIS EMIATOGES OTO
nepPdAlov. H gmdoyn ™g KatdAANANG @UTOPPLOUIGTIKNIG OVGIaGg Kot 1) EQPOPUOYN
NG GTO KOATAAANAO GTAO0 avATTTLENG TNG KOAMEPYELNS TPOKELUEVOL Vo eMLTEVYDEl
€V CLYKEKPIUEVO OTOTEAEGHAL Efvat SLVATO VoL YIVETAL LOVO PE TNV GPTLL YVDOOT| TOV
SLVATOTATOV TNG GE GLVIVACUO LE TN YVAOON TGOV UNYOVICL®OV OpAcns TG ovciog
OT0 PUTA KOOGS KOl TOV UNYOVIGU®OV AEITOVPYING TOV PUTOV.

H ypron tov @utoppuBUicTIK®V OVGLOV ONUEPE EMPEPEL OPKETE VYNAD
KképOog otovg mapaywyovs. H ypnon tov GAS3 vy adénon ¢ mopoymyng Kot
Beitimon g mowdtntog ot emtpomélla oTOQOAL QUEONS KOTOVAAMONG, ©C
KOPTOOETIKO OTIG KANUEVTIVEG, 1 YPNOLOTOINCT TV GUVOETIKOV avEVaV Yo, TV
avénon g poPoriag tv pooysvudtov kot ™ Peitioon g KopTOdEONS OE
KOAMEPYEIEG AOYOVIKDV TO YEWUOVOH KAODG Kot 1 YPNOLOTOINCN TOV ETPPadvvidy
avénong yo TV TPOANYN TOV TAAYIAGLOTOS OTO GlTNPd KaBdg Kot TS puduong g
Conpdtrog Kot Tov HVYOVS givor LEPIKEG amd TIG TTO GLYVES (PN oelg avt®v. H ypnon
TOV ELTOPPLOUICTIKAOV OLGLOV Yot TNV AOENCT TOV ATOdOCEMV TMV KOAAMEPYEIDV GE
OAOKANPO TOV KOGLO TapOUEVEL 6TOYOG TG YeEPYIKNG épevvag (TTaomdtng, 1998).

Ymv opdda twv pvlutctdv e adénong oavikovv ot  av&iveg, ot
YPBPeperriveg, ot kvtokviveg, 10 a1BvAévio, To aumicikd oy (ABA) kot ot
OVOGTOAELG aVATTVENG, KOl TEAELTAI TOL UTPUGGIVOGTEPOELDT, TO GHOVIKO 08D, TO
COMKVAKO 05D, KOOMOS Kol To TApAY®Y TOVG. ATO TOALOVG EPEVVNTEC Ol TOAVAUIVES
EVIAGOOVTOL ETIONG GTNV OUAO0 TOV GUTOPPLVOCTOV.

Ot putoppuOoTIKEG OVGieg dtokpivovtal 6e dVO Katnyopies OmwS QaiveTot
TOPOKATO:
®uowkég: ovopdlovion ekeiveg o1 ovoieg mOv MOPAYOVTOL GE OPIGUEVOL UEPT TOV
QLTOV KOl UTOPOVV VO HETAKIVOUVIOL G GAAN onueiot Tov LTOD TPOKAAMDVTOG
EOIKEC PLOyMIKES, QUOIOAOYIKES 1] LOPPOAOYIKEG EMOPACELS, OPAOVTIOS £TGL GTOVG
16T00C GTOVG 0010V TaPAyoVTaL OGO Kal 6€ amdotact and avtovg (Davies, 1988).
YovleTikég: elval o1 ovoieg mov mapdyovion TEYVNTE Kol pmopel va potdlovy ynuikd

pe 1 euowkéc. O1 ovoiec avtég OpovV KATh TOV 1010 TPOTO HE TIC PUOIKEG OTOV
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eapuocsbodv pe Tov KaTdAAnio tpodmo Kot otov KatdAAnio ypovo (ITacmdrng, 1998).
Ot cvvBeTIKES PLTOPPLOUIGTIKES OVGIEG VITEPTEPOVV TV PUOIKAOV KaOdG elvar mo
otabepég Kol emopévmg o omotehecpoTikés. ‘Etol pe gpapuoyn yoapunAdtepmv
d0cemv aAAG kol Ayotepov emepuPdoemv  givar duvotd vo €yovpe  KOADTEPO
OTOTEAECLLOTAL.

XOppova pe Evav GALo TpOTO TaEIVOUNONS TOV GLTOPPLOGTIKOV 0VGLOV
Bacel TG PLGLOAOYIKNG TOVG dPAONS, TN YMIUIKY] TOLG doUn N Kot TV S0, LITAPYOLV
ot €&ng opddeg: avlives, yPPeperiiveg, kvtokviveg, aumoioikd o0&y, atBvAévio,
QLTOYPOLO, UTPOCGIVOGTEPOELDT), TOAVAUIVEG LOPPAKTIVEG, EMPPAOLVTEG avénoNg,
TOPEUTOOIOTEG KVTTOPIKNG OL0IPESNC, YOUETOKTOVA, KATOGTPOPELS TOV KOPLYDV TWV
Braotdv,  OmOELAAMTIKG,  amo&npoviwkd,  avtidota  QillaviokTtOvov, Kot
avtidanvevotikd (Iaocndrng, 1998).

Ot putoOopUOVEG TOPOLGLALOVV L0 GTLOVTIKT SLopOopd amd TIG OpUOVES TV
Lowkdv opyavicumv. Ot {okég opudveg €00V GLYKEKPIUEVOVS GTOYOLS OAAG Kot
EexABOPOVG PUOIOAOYIKOVG 1 OVOTTTLELOKOVS POAOVG, Ol PUTOOPUOVEG TPOKOUAOLV
SPOPETIKEG OVTIOPACELG AVAAOYQ LLE TOV 1GTO 1 TO OPYOVO TTOV JEXETAL TNV EMIOPAOT
TOoVG. Me TV amdKTNON OAO KOl TEPICCOTEPWOV TANPOPOPIDV Y10 TIG TOIKIAEG OPACELG
TOV QLTIKOV OPLOVOV EVICYVETOL 1 1060 OTL KAOE QUTOOPUOVN €xEL TEAMKE KATOLN
emidpaon o€ OAeg TIC AVATTLELOKES OlEPYACIES.

Avopoifola opiopéveg oppdveg mpémer vo eivor  wopoOoES Yoo pioL
OLYKEKPIUEVN Aertovpyia, ®GTOCcO pOAO Tailel 1 TOPOVGIN TOVG GE GYECN UE TOVG
dAAovg puOUoTEG Ko Oyl M amAn mopovsio Tovg o€ KAmolov 16t0. Emopévog
OoNUoVTIKO €lvar 10 160{0Y1I0 TOV OlPOP®Y OPUOVOV Kol Ofl Ol OTOALTEG
OLYKEVTIPMOOELG TNG Kabepdg Eexymplotd.

O M mpoomdBela Yoo TNV avaKdAvYN TOL TPOTOL OPACG TWV PUTOOPLOVDV
&xel ovvdebel pe v Tpwtevosvvleon, v eviupukn evepyomoinon kabmg Kot T
SmEPATOHTNTO TOV HEUPPAVAV, O1OTL EPOCOV 01 OPUOVES EIVOL AEITOVPYIKEG GE TOAD
YOUNAEG GLYKEVIPMGELS, 1 OPAGCT] TOVS TPEMEL VAL EVICYVETOL G ONUAVTIKO Pabud,
KTl T0 omoio eivar duvatd va cupPaivel HOVO LE TIG TOPATAVED SLUOIKUGIES.

H otepeodopr| twv @utoopuovdv €ival To avaykoio YopoKINPIoTIKO Yo T
dMAwon g Tapovciag Tovg 6To eUTO. H avayvdpion Aouwdv pog opudvng de pmopet
Topd Vo, OQEIAETOL OTNV TTAPOLGIN EWOIKAOV OPHOVIKOV LTOS0YEMV GTO QLTO, Ol

oppovikol avtoi vtodoyeic Thavov va etvar pepPpavikég TpwTeives .
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Ot QUTIKEG aVTIOPACELS TOL OPEIAOVTOL GE OPUOVIKEG OPAGELS EKONADVOVTOL
ocuvNO®G HETO amd OYETIKA HEYOAO YPOVIKA OLNCTAUATO, OKOUO KOl TUEPDV.
Yrépyovv OU®g Kot OPHOVIKES OPAGELS TOL EKONAMVOVTOL TOVTATO, LEGO GE LEPIKA
Aentd M ko devtepdienta. Oleg oxeddv o1 dpdoelg avtég oyetiovior pe HETaPOAES
OTN OMEPOTATNTO TOV HEUPPOVOV TPAYLO TOV VTOONAMVEL TMOG L0 Ao TIC TOAVES
TPOTAPYIKEG OPUOVIKEG OPACELS Elval KATOW LETOPOAN TOV HEUPPOVIKOV 1O10TATWOV.
O tayeleg dpdoelg mbavov va unv oxetilovrol pe TIg apyES mov eivol eovePO TG
EYOUV VO KAVOLV HE VOUKAEIKE oo Kol gvepyomoinom g mMPOTEIVOSHVOESNC

(TToomdng, 1998).

1.8.1 PuOpiotéc ™ avénong oto apméi

Ot payeg 1TV CTOELAGV
akolovBovv  SuTAf]  OlyHOEN
KOUmTOAn  avimtoéng 1mn omoia
umopel va dwywplotel oe  Tpia
oTAdwW. ZTO TPOTO GTAd0 YiveTal
N amotoun  avénon  AoOY®
KUTTOPIKNG dlaipeong Kol
emyumkvvong. To devtepo 6Tdd10
yopaxktnpiletor amd o eAaon
avopovg Kot TNV omoia
ovpPaivel pkpr peyébouvon tov

pay®v. 1o Tpito oTdd0 YiveTon 1

KLTTOPIKN EMUNKLVO Kol
yopaxktnpiletor amd o poalikn
GLGGMPELON GOKYOp®V Kol

eloong mg o&vrag. H pubuie
K NG e oghmrog pubHion Ewova 2.3 Emiokeyn 1tg etapeiag  Valent
™G avantuéng Tov paydv eréyyeton BioSciences, USA tov Zentéufpio tov 2013 apéowng
UETE TNV TAOTIKY EQAPUOYN TOV QUTCIGIKOD 0£€0G GTO

omo  €VOOYEVEIS PUTOPPLBICTIKES os oo ——

ovoiec (Perez, 2000).
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O Coombe (1960) ftav 0 Tp®TOC 0 0moi0C AVEPEPE TNV VIaPEN AVTOV TOV
OLCLOV OTIC PAYEC TOV oTAPLMAV, VroBétoviag 0Tl ot YiffepeAliveg mBavov va
eUmAéKOVTaL o1 pOOMoN ¢ avdmTtuéng TOV paydv KOTG TNV TPOTH (AoN
avamTLENG TNG PAYOS, Kot OTL TO YOUNAO EMIMESO TV EVOOYEVDV YIPREPEAAVAOV TOV
VILAPYOLV OTIC PAYES TOAVO Vo lval CNUAVTIKOS TOPAYOVTAG UEIOUEVNS AVATTUENG
TV ayiyaptov otapuiedv (Coombe, 1960).

And 10 1963 wvkhogopel ¢ @LTOPPLOUICTIKY OvGia Ho VOATOOIOALTY
YNWIKY ovcio. mov amedevbepmdvel apyd aibvAiévio, to ethephon (2-chloroethyl-
phosphnic acid). H ovcia avt) ypnouonolgitor onuepa evpvtate o€ TaPU TOAAEG
KOAMEPYEEG Yoo TN PeAtioon g moOTNTAS TOV TOPAYOUEVOV KOPTAV, TNV
TPOION TG TOPUYWYNS, KOOMG Kot cav emPPaduving avéNong 6€ GUVOLACUO LE
GAAEC PLTOPPVOUOTIKESG OVGIEG.

O ovykekpyévog puOotic avénong mpokoiel TV  eAevBépmon  Tov
aBvieviov, To omoio amoterel pLGKO Tapdyovta wpipavons. H tpodwpn erevBépmon
atfvieviov €yl BeTIKO OMOTEAEGO GTIV GUYKEKPIUEVT] TTEPIMTOOT] GTO YPWUATICUO
TOV POydV TOV EPUOPAOV TOIKIAMOV 1 TNV adénon ToV coKydpOV GTNV TOKIAl
Thomson seedless. tic epvOpéc moikidieg cuVIELE], DOTE O YPOUATIGUOC VO EIVOL TTLO
OLOLOLOPPOG UE OMOTEAEGHA TNV EMITEVEN KOADTEP®V TIUDV OTNV ayopd. AkoOun oe
TOWKIAMEG Ol Omoleg O YPOUATICUOS TOVG EMTUYYOVETOL HE OYETIKN ELKOALQ
amopevyeTol T0 EEPOAMOUO OV YiveTal Yoo TV KoAOTEPT dieicdvuorn Tov NAlokoD
QMOTOC KOTA TNV OPILOVOT TOV CTOPUAI®V TOL OmoTel EMMTAEOV OAMAVES. XNV
MEPIMTOON TOV TEPAUATIKOV TOL TPOYHOTOTOmONKay Kotd Tnv ekmdvnon g
napovcag datpPng oty mowkidio. Crimson seedless to EepvAliopa OempnOnke
AmOPOATNT KOAMEPYNTIKY TEYVIKN AOY® NG OLOKOAING TOV MOPOLGLALEL GTOV
YPOUATIOUO 1  OLYKEKPIUEVT] TOWKIMO OTIG GUYKEKPIUEVEG  E0OPOKAILOTIKES
ovvOnkec. Tevikd, m epapuoyn ethephon upmopel va mpokaréoer mpoiudTepn
opipavon kotd 7-10 nuépec, avaloya pe TNV TOKIALL, TN 000N EPOPLOYNS KOl TO
edapokAlpatiko mepiaiiov mov emkpatel (Nucoidov, 2008).

I'evikd, n oppoviky 0pdcr tov atBvAeviov 6TV LLOKIVNON, EMTAYLVOT KOL [E
OTOOVONTOTE TPOMO EMOPAUCT GTNV WPIUAVOT KOl TN YHPOVOTN TOV KOPTOV, UTOPEl
va ouvdebel e ahAniemdpaoelg pe Tig avéiveg, Tig yIBPepeAlives, TIg KOTOKIVIVES Ko
10 ABA. Ot punyovicpoil mov moipvouv HEPOS GE AWTOVS TOLG GLUGYETIGLOVG Eivol

OPKETA ACAPEIC Kol VTAPYOLV ATOOEIEEIC TOV OElYVOUV OTL VTAPYEL EVOG YEVIKOG
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avTOyOVIoCHOG petabd atbvieviov kor ABA ag' evog, kat avlivav, yieperAivov Kou
KuToKvivav ag' etépov (Lieberman, 1979).

Ymv Koledpvia oAld kot o O4QOpeG UECOYEWKES TEPLOYEG, TO
neplocotepo  emtpanéClo.  otagdho  Crimson  Seedless (Vitis  vinifera L.)
avartoocoviol o€ mePPailov pe Bepud kiipa. Ta otagdAo omotvyydvouvy va
EMTOUYOVV TO EMOLUNTO EMIMEIO KOKKIVOL YPOUOTOC, €V UEPEL AOY®D TOV LYNA®V
Oepokpacidv oV avaoTEAAOVY TN ovykEvipmon tov avbokvavov (Spayd et al.,
2002). Ot epappoyés twv puluicTdv avantuéng, Kupiog tov yiBPeppiiicod o&éog
(GA3) airdé kar tov forchlorfenuron (CPPU) mov umopei vo ypeidlovior yio va
avéfoovv 10 péyebog TV EPOVT®V, WUTOPOVV VO EUTOOICOVLV TEPUTEP® TO
ypopotiopd. H mpooektikn dtoyeipion tng kOUNG Kot TOL OUTEADVO, Kot 1) ETEUPoo
ue ethephon Beltiotonolodv 1o ypodua tov ctapuiidv Crimson Seedless (Dokoozlian
et al., 1994), oALd axopa Kot To 6TAUPOAL TOL VIOPAAAOVIOL GE OVTEG TIC OOVIKEG
KOAMEPYNTIKES TPOKTIKEG UTOPOVV VO, TOPOUEIVOLV OTOYE XPOUATIGUEVO, EOKA
Otav avantOcooVToL 6 TEPLOYEG N EMOYEG e apkeTd VYNAES Beppokpaoieg (Kliewer,
1970, Dokoozlian et al., 1994, Spayd et al., 2002). Zta ctapOAL0, | GVGCOPELCT TOV
avBokvavov Eekivd otov mepKacpd, oty EvoapEn g opipovons. Avt 1
ovoompevon eaivetar vo puOUileTal, TOLAAYIOTOV €V UEPEL, QO TN QULTIKN OPUOVN
ABA (Kataoka et al., 1982, Hiratsuka et al., 2001, Ban et al., 2003) kot e£myeveig
epappoyés pe ABA avénoav to meplexdpevo Tng QAOVIOG TOV CTOQLAMOV GE
avBokvavec (Peppi et al., 2006, 2007). I'evikd ta oTa@OALL TOL £Y0VV LYNAO TOGOGTO
avBokvavdv ot A0V TOVG, EREAVILOVY GKOVPATEPO YPOUON KOl TO KOKKIVOTO,

OO TO OTAPUALN e XOUNAN TEPLEKTIKOTNTO GE OVOOKLAVEG, OALGL Ol GXECEIS LETAED

TOV YPOOTIKOV OVGLOV KOl TOV YUPOKTNPLOTIKOV TOV YPOUOTOS TOV GPOVT®V OEV

Ewova 2.4 Apiotepd cuoo®pevoT avhokvavay TNy payd LETE OO EPOPUOYT CUTCIOIKOD 05E0G
Ko 8e€1é cuvoompevor avBokvavdv otn payo petd omd epapuoyn ethephon. Tlapoatnpovpe 6t 6N
devtepn mepinton 1 oAhayn YPOLUOTOG EEKIVA and TOV TOdIoKO.
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elval YPOULUKES £TOL MOTE GYETIKA LEYOAES OLOUPOPES GE KATOLES YPWOOTIKEG UTOPEL Vo
Eyovv pikpn emidpaocn oto ypodpa Tov epovtwv (Peppi et al., 2006, 2007). Akdua Kt
étol, M enéuPaon pe ABA Pektiooe 10 ypdpo GAA®V TolKiM®dv o0ntmg tov Flame
Seedless (Peppi et al., 2006) kot Tov otapuidv Redglobe (Peppi et al., 2007).
Iotopikd, 10 KOGTOG Yo TNV TMoapaywyn ABA froav moAd vynAd yu vo
OKOLOAOYEL TN YPNON TOV ®G AYPOYNUIKO, OALL TPOSPATO Ol HEBOOOL TOPAYWOYNG
ABA £yovv PBertioBel emapkmdg yio va emovabewpndel 1 SuvnTikn Tov ¥pron otV
apmrelovpyia. Emmiéov, 10 ABA €xet amodeifet 6Tt gival mo amoTeAeopaTIKO Ao TO
ethephon omn PeAitioon tov ypduotog tov Crimson Seedless, oaAAd ot mwo
OTOTEAECUOTIKEG EMEUPACELS UEPIKES (QOPEG TPOKAAECHV HOAGKOUO TOV pPOydV
(Peppi et al., 2007), wa avemBount Katdotaon yo to vord otaedAa, 1 oroio
pmopel vo. emtoyOVeEL TO YNpaopd KATA TN GLVINPNON TOVS UETA TN GLYKOUON
(Crisosto ka1 Mitchell, 2000). H emdeiviwoon g moldtntoc ota oto@OAe oyetiletot
TEPAUTEP® UE TNV ATOAELD PAPOVE, YPAVOT TOV BOGTPOYOL 1 VEKP®OT|, ATTOKOAANGN
TOV POYDOV, LOAGKOUO TOV PayDV, AVETIBOUNTEG OAAAYES YPDUATOG OTIS PAYEC 1 0T
paym kat avartuén onyenv and poknteg (Carvajal-Millan et al., 2001, Crisosto et al.,
2002). H cofapdtnta autdv TV aAAAYDV GTNV TOLTNTO TOIKIAOLY OVAAOYQ LE TNV
TOIKIALOL KOl PE TIG TPOKTIKEG GTOV OUTEADVO KOOMG KO [LE TIC GLVONKES GLVTIPNONG
uetd t ovykoudn (Carvajal-Millan et al., 2001, Crisosto et al., 2002). 'Etol, n
LETAGLAAEKTIKY TOLOTNTO TOV GTAPVAL®V TO. 0Ttoia £xovv vrootel eméuPoon pe ABA
Oa mpémel va AneBel v’ dyv mpv yivel M KaBOAKN €@oppoyn OAOKANPOL TOL

emMTPanméllon aUTEADVAL.

1.8.2 Emppadvvtéic avénong

Ot emPpodovtég avénong (growth retardants) eivar pioe peydn opdda
ouvletikdv  eutoppuBuictikdv ovoldv ([aomdtmg, 1998). H epappoyn twv
emPpadvviov  adénong ota eutd mpokaAiel emPpddvvon TOL  PLOUOL NG
EMUIKLVONG TOV PAOCTAOV, LEIDOVEL TO TEMKO TOLG KOG AOY® HEI®ONG TOL UNKOLG
TOV UECOYOVUTIOV SLOGTNUAT®V, EMTEIVEL TNV £VTACT] TOV TPACIVOL YPDOUOTOS TOV
QUAOV Kol Eppeca emnpealel v dvOnomn kot kapmopopio. Ady® TEPLOPIGHOD TNG
BAaGTIKNG avaTTLENG, YOPIC OUMS VO TPOKOAEL LOPPOAOYIKES TOPALOPPDCELS GTO

ovutd (Cathey, 1964).
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I'evikd, 0 0pog «emPpadvving aOENCNG» YPNOCOTOLEITOL Y10 OAEG TIC YNUIKES
0VGieg OV EMPPASVHVOLV TNV KVTTOPIKT OOUPEST] KO EXUNKVVGT GTOVS 16TOVG TMV
BracTtdV T@V ELTOV, pLOUIloVTaS £TGL PUGIOAOYIKA TO VYOG TOV QUTMV, XWOPIg Vo
&xouv GAAN emidpaon ot popeoroyio. tovg. H epappoyn ota @utd smiPpadvviov
avéNnong o€ KOVOVIKEG GUYKEVIPMOOELS OEV TPOKOAEL VOVIGUO 1 TOPeEUTOOIOT TNG
avamtoéng. O pvOudg g avantuéng kot 1 {ONPOTNTO TOV PLTOV JSLUTNPOVVTINL GE
KOVOVIKG mimeda.

H mpdtm opdda emPpadvviov avénong ovaxoidednke to 1949 amd to
Michell kot Tovg cuvepydteg Tov Ko ftav N oudda TV vikotwiov (nicotiniums) pe
KOplo avtmpocwno 1o 2,4-dichlorobenzyl nicotinium chloride (2,4-DNC). Aiyo
apyotepa ovaeEpinikoy ot emPPadVVTIKEG Yoo TNV aENON TOV PLTAOV WOOTNTES TNG
OUAdOG TMOV TETOPTOTAYDV EVOCE®V TOL KopPoapdwod appmviov (quaternary
ammonium carbamates) ka1 pio tétowo évwon Mrav to 1-piperidine carboxylate. To
1955 avagépOnke 1 dpdomn cav eMPPadvvidy aOENCNEC TOV EVAOGE®Y TNG OPASAS TV
eoopoviov (phosphoniums), amd v omoio. KVPLOTEPOS AVTITPOG®TOG Eival TO
phosphon (2,4-dichlorobenzyl tributyl phosphonium chloride). To 1960 avageépOnie n
dpaon tov 2-chloroethyl trimethyl ammonium chloride , mov éywve yvootd kot cav
YAoplovyog yAwpoyoiivn (chlorocholine chloride, CCC). Xnquepa n ovcio avty
avaeépeTol e To Koo ovopo chlormequat chloride, kot givol amotelecpatikn yio
mv emPpdovven g avénong oe peyddo apBpd eutov. Atya ypovia apydtepa 1o N-
dimethylamino succinic acid (daminozide, SADH) Bpébnke va gival amotelecpotikd
oav emMPPadvuvING TG adénong Kot ypNoHLOTolEiTal amd TOTE 6€ TOAAG €101 PULTMOV.
Ta televtaio ypoévVia Ge YOPEG TOV EEMTEPIKOV IO GYETIKA VEX QUTOPPLOUICTIKY
ovoia, To prohexadione-Ca, ypnoyomoteitol Kupimg yio. ToV TEPLOPIGUO TOV UHKOVG
™G €TNoG PAACTNONG KO TV VTOKIVION TOV QLGIK®OV UNYOVICULOV GULVOS KOTA
tov mpooPorodv and maboydvo Omwc to Erwinia amylovora ot pnid kor v
ayradid. H ovsio avtn ypnoyomomOnke otn peAétn oG He 6TOYO TOV TEPLOPICUO
™G OVATTVENG TOV TPEUVOV GTO GTASIO TOV TEPKAGHOD Kot TV avénon tov pHeyEdouvg
TOV paydOV 0ALAL Kot TNV TPOIUIoT avATTuéEngG ¥pOUIOTOG.

Yougpwvo pe tov Rademacher (2000) ot emPpaduvvtéc avéEnong to&vopodvon
oe (4) peydieg xotnyopieg ot omoieg €ivatl: n opddd TOV SOMKOV HUNTOV TOL 2-
oxoglutaric acid, n opdda tov evdcemv pe Evo almtovyo £TepoKVKAKO dakTtvuAlo (N-
containing heterocycle), ot "onium" evooeic kau 16,17- dihydro-GAs. Kabe pio amod
TIC (4) awtéc Katnyopiec mapeunodilel to petaforopnd 1 ™ dpaon e YiPeperiivng
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ne Eexmploto TpoOmo. Xy ekova 2.5 ivor epeavig N 0OAANAETIOpAoT) TOV OUAO®V IE
TOVG EKTPOCHOTOVS QLTMV GTA dLApopa otdd TG Proovvleong e yiBPepeAiivg.
Ocov agopd ™ oyéon mov vrdapyel petalh TG OpacTIKOTNTOS €VOG emPpadvvin
abénNong Kol TG YNUIKNAG GVGTOCNG TOV, VIAPYOLV eVOEielg OTL 600 AlyOTEPES
NMES pileg Kot YopumAOTEPO HOPLaKO PApog Exel Lo Evmomn Tov £xEl EMPPAOVVTIKES
™G awénong 110t TeG TG0 o peydAn eivor n dopactikdttd TG (Ioomdng, 1998).

—= FDP— GGDP

x Chlormequat-Cl
2 Mepiquat-Cl
Cg"__ T ANIO-1618
ent-Kauren
e :rutcyclacis i
enl-Kaurensaure Ancymidol
e, Flurprimidol
Paclobutrazol
mb?wol-ii(a_'{l_'qﬂﬁrﬁ... - Uniconazol-P
Gﬁllriw
GhAqa 3
) Prohexadion-Ca
§ < Trinexapac-ethyl
GhAyp -+ | Daminozid

v A exo0-16,17-Dihydro
3 GA, 13-acetat

i

Ewova 1.5 Ztada g Procuvleong tov yifPepeAlivadv Ko onueia Tapepunddiong e amo
Toug KOprovg emiPpadvviéc abénong prohexadione-ca, daminozide, chlormequat chloride kot
paclobutrazol (Rademacher, 2000).

To prohexadione-Ca &ivat puBuiot)g avamtuéng o 0moiog aviKeL 6TV OUAda
TV doutk®dv wuntov tov 2-oxoglutaric acid. To ynuikd tov 6voua katd IUPAC
(Aebvig  évoon  kabapfg Kot  eeoappoouévng ynueioc) eivar  3,5-dioxo-4-
propionylcyclohexanecarboxylic acid. O eumelpikdg tov tmog givar CipH1205, 10

poptakod tov Papog 212,22 kot 1 yMUKn Tov dopun giva:

o
Oy e
C ¢
/ AN
CH, OH
ff
CH, ©

Ewova 1.6. Aneicovion g ynukng doung tov emPpadvvn avénong prohexadione-Ca
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To prohexadione-Ca sivol yloun kagekitpiyn Aenti okovn. H dwodvtdtntd
TOV GE AmOCTAYUEVO veEPO ivan 174 mg It otovg 20 °C, Eniong o Babuodg vdpoAvoTg
Tov avtiotoyel 4,4 og 65 nuépeg (PH 5-7). H dibpketo {ong Tov 610 £pyocTnplo Kot
610 Yopaet etvan 1,4 og 20 nuépec.

O puOUIGTAG WTOC TOPEUTOSILEL TV TOPAY®YN TOV LYNANG OPACTIKOTNTOG
YBBepeMVOV amd TIG UN OPOCTIKEG TPOOPOUES EVAOCELS KOTO TN O1001Kacio NG
BlochvBeong tovg otor QuTE. Xvykekpiévo to prohexadione-ca moapepmodiler
BloovvBeon g vyming opactikotntag YiPepeliivng GA| amd ™ un dpacTikn
GA2, opa dnradn oto katdtepo TUnuo TG ProocvvBetikng dwdikaoiag (Channey,
2003, TTacmatng, 1998). Avtd emtvyydvetal pe TV TAPEUTOIIOT) OPICUEVOV GTAM WOV
™m¢ Jwdikaciog Procvvleong tov yiPeperdvov (Gas) kot wWwitepa g 3-B-
VOpo&VAimong mov kotoAveTor omd Evivpo NG Katnyopiag TV So&uyeEvacov
(dioxygenases) to omoia ypnoipomolovy to 2-oxoglutaric acid cav cvv-vrTOcTPOUA
(co-substrate). H ynuikn évoon pe v ovopoaoio acylcyclohexanediones 6mw¢ to
prohexadione-Ca, avikel otV katnyopio ekeivn tov emPBpadvvidv avénong mov
givor dopkég amopupnoelg tov 2-oxoglutaric acid (Ewova 2.7). Ewdwotepa, €xet
amoderyBel 0Tt TOAAG amd ta otddia TG Proovvieong tov yYBPeperdivv, petd amod
avto ¢ GAl2-aldehyde, mapeumodiCovrar amd tic acylcyclohexanediones Adywm tov

AVTAY®VIGHOD TOV EVOGE®V aVTOV e To 2-0X0glutaric acid (Rademacher, 2000).
0]

o 0 O HO HO OH
)—\_\2= ’ " m
HO & HO
0 0

HO 07 %,

Prohexadione 2-Oxoglutaric Acid Ascorbic Acid

Ewova 1.7 Ouotdtnreg oty doun peta&o prohexadione-Ca, 2-oxoglutaric acid ko
ascorbic Acid (Rademacher, 2000)

H gpappoyn tov emPpadvvt avtod otn unAtd Kot v ayAadid, tépa and
pvOuIoN TG LVIEPYELNG AVATTTVENG, ONUIOLPYEL EUUIECH KOl OVTOYY] OTO PaKTNPLOKO
KQy1o mov mpokaAeitar amd to PBoaktipro Erwinia amylovora. ‘Exet Bpebei ot petd
amd epapuoyn prohexadione-Ca ce veapovg 16To0G PAUCTOV Kol KOPTOV HNALOG
mopoTnpEiTal N VToPEN O HEYAAEG GUYKEVIPAOGELS, ooV KOPLoL PAAPOVOELDT] GTOVG €V

Loym otovg, flavan-3-ols (luteoliflavan, eriodyctiol). Avto ogeidetar oto 6Tl TO
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prohexadione-Ca mapeumodiler ) dpdon tov evldbpov flavanone 3-hydroxylase
(FHT) mov mailet onuoviikd poéro otov petafoiioud tov @AAfovoelddv Kot
onuovpyeiton éva evariaktikd povormdti. H dnuovpyia avtod T0v eVOAAUKTIKOD
LOVOTIOTION QaiveTol vo givar Kot m o whovn outio TG TpOKANGNG OVIOYNG OTO
Baktplokd KaAYlHo, 7OV TOPATNPEITOL OE  UNAOEWN UETA OmO  €POPUOYN

prohexadione-Ca.

1.8.3 Amoteréopata TG 0paong TOV eMPPadvvTOV a0ENONGS 6TO PUVTE

Ot emPpadvviég adénong pe 1N Opaomn Tovg emnpedlovv  OpPIGUEVEG
Aertovpyieg TOL ELTOD, Ol KVLPLOTEPES OO TIC OMOIES OVAPEPOVIOL TOPUKATM
(ITaomdtng, 1998):

H emBpddvvon tng Kuttopikng doipeong Kot TG ETUKLVONG TOV KVTTAP®V
oTN UEPIOTOUATIKY {DVN KAT® amd TV Kopuen Tov PAACTOD TPOKOAEITOL OO TOLG
emPBpadvvtéc avEnong. Otav ol ovoieg aVTEG EPUPULOGTOVY GTO. PLTA, 1 OVATTVEN
TOV EOA®V apyikd kabBvotepel, evd TopdAANAo Topotnpeitol Kol peimon TG
SWUETPOL TOV ayyeimV ToV EOAOVL GTOVE PAACTOVG GOV OTOTEAECUO TG OPACEWMS TV
emPpadvviov avénong. Teiikd ta OAAA POEvoVY 610 KavoviKO oxedov uEyedog,
eV oVYYPOVOS aVEAVEL TO TThY0g TOV EAdoOTOC TovG. H Bpdyvvon tov PAactdv Kot
1010ATEPA TOV LEGOYOVATI®OV SOCTNUATOV OVTOV OTOTEAEL ELPOVES OUTOTEAEGHOL TNG
opbong tov emPpaduviov g avéNong cav ovvémewn NG emPpdovvong g
KUTTOPIKNG OipEONG KOl ETUNKVVONG OTNV KAT® 0md TNV KOPLOTN UEPICTMUATIKT
Caovn, N omoio OUW®G OTIC TEPIGCOTEPES MEPIMTMGELS OEV GLVOOEVETOL OO TNV AENON
™G SLOUETPOL TOVG,.

Eniong mailer onuovtikd péro otnyv:

Avantuén tov pilov

ZAMUOTIGUO TV avOK®V KaTOBOADY
- Z10 XpOVO GvONoNg

- XV avtoy TOV QUTOV OTIG dLUPOPES KATOTOVIGELG

2Opeova pe Epguve mov Exovv yivel Ta tedevtain xpovia £xel dSamoTmhel TL
ot emPpadvvtég avENoNG EMOPOVV ELVOTKA GTNV AVTOY] TOV PLTOV otV Enpaocia,
OTO YOYOC, OTIG UEYAAEG GUYKEVIPMOGEIS OAAT®V GTO £60.00G OAAL KOl GE SLAPOPES

dAlec xotamovioels. Opmg 1M OmOTEAECUATIKOTNTO TOV EMPPadLVIOV oOENONG
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e€aptdton amd 10 6MGTO N Ol TPOTO EPAPHOYNG TOVG yloTi pe TV un opHoAoyikn
YPNON TOLG TPOKOAEITAL OVETIOOUNTOG VOVICUOG OTO QUTA, VA OTAV 1 EQOPLOYN
yivetow amd 1o €da¢og (pilomoticpata, SwPpoyn tov €d4QOVS), TPV TO PLTA
npoeOdacovy va avantdiEovy to prlikd Tovg GVoTNUA, UTopel Vo TpokAnOel peydn
peimon ™mg avantuéng tov pilodv pe OLGUEVEIG GUVETELES Yt OAOKANPO TO QUTO

(ITaomdtng, 1998).

1.9 KoAMEePYNTIKES TEYVIKES OTNV GUTELO
1.9.1 BhaoTtoroynpa

Eivar m agaipeon veopodv Proaoctdv petd v ekPAdotnon ot omoiot
EKTTOGGOVTOL G€ OKATAAANAES BEaelg kat dev eivan avaykaiot. Eappdoletor ko kotd
™ SpOPPMOOT TV VEAPDV GUTOV OOV aPoipovvTol £yKopo fAactol ot omoiot dev
YPNOEVOVY KOl £TGL Kol dAAM®MG B apapefodv katd 1o yelpepvd KAASEND TOV
axolovbel. H agpaipeon tov fractdv avtdv avéavel ) {onpotta TV GAA®V ToL

napapévouy (Nikordov, 2008).

1.9.2 Apaimon Teéravorov

[Ipaypatonoteital agpaipeon evdg aplBpod taslovOidy mpv 1 Kol UETA TV
dvOnon pe oxomd 1N Pedtimon g ox€ong PLALIKNG ETPAVELNSG TPOS GTAPLALL. Edv
dwmotwbel vreprapaywyn AOy® peydAov apBpod toSaviidv, apaipeor evog
ap1fpod tadlaviimv sivon omapaitnn yoo v opoAn opipavon kat ) PBeAtioon g
TO10TNTOG TOL TTPOTOVTOC. O1 KaAVTEPES TPOPIKEG GLVONKEG Tov e€acPoiiloviol OTIG
ta&lovliec mov TopapEVOLY €XOVV MG OMOTEAEGHO TNV KOADTEPN OVATTLEN TOV
JPOPOV TUNUATOV TOV (GVOOLG Kol TNV KOAVTEPN YOVILOTOINoM. X& KATOLES
emtponélleg mMOKIAlEG OV ovOBoppoovV apatpodvTol pepkéEg TastavBieg mpwv v
avBopopia yia va e£ac@aAloToOV €VVOikEG cuVONKES BPEYNC OTIC VTTOAOUTEG [LE OKOTO
TOV GYNUOTICHO TUKVOTEP®V oTaPLAILV. Entiong otic emtpanélieg mowiiieg petd to
J€01U0 aPapoHVTAL TOAD HKPES 1) TOAD peyddeg taglovlieg e okomd TV mopoymyn
OLOIOLOPP®V GTAPLAIDV KOl TNV IKOVOTOINGCT TV OTOLTHGEMY TOV KOTOVOAWMTY.

Oa mpémel va onUEI®OEL 1] LTOYPEMTIKY 0PaipEST] TV TASIAVOIDV TNV TPAOTN
Kol OEVTEPT YPOVIA TNG EYKATAGTACTG TOV QLTOV GTOV OUTEADOVO AOY® TOL OTL GE

vt TV NAkio omolodNTote Poptio Bewpeitoanr vIEPPOAKO Yo TO PLTO Kot dpaL
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AVTOYOVICTIKA GTNV OKOJOUNOT TOV UOVIL®V TUNUATOV TOV pUTOD Kol KUPiwg 6TV

opoAn eykatdotacn tov pilikov cvotiuatoc (Nikoidov, 2008).

1.9.3 Kopv@oroynpo.

Amotedel o and T1g omovdodtepeg ENePPACELS TOV YIVETOL GTOV OUTEADVA,
katd T PAactiky mepiodo. Evvoikn emidpacn omv mopaymyn ookel To €Aa@pv
KOPLPOAGYNUO TOV GUVICTOTOL GTNV QPAIPEST TNG KOPLPNG TV OVATTUGCOUEVOV
KMpotidov ko e pnkog 5-15 cm. Avéloya pe 10 ¥pdvo epapuoyig 0 6KOTOG TOV
KOPLPOAOYNUATOG £ivar Kot S10popeTIKAG.

[Tpaypotonowwvrog €va eha@pd KopvoAdyNUo Alyo mpwv v davonon
EMTLYYAVETOL £VOL TPOCOPIVO GTAUATNO TNG AVENCNC TOV PAACTMOV, LE ATOTEAEGLLOL
Vo SLHOPP®VOVTOL KOAOTEPES TPOPIKEG cvvOnkeg Yoo Tic tadlavlieg. Avtd €xet
OeTikd amoteAéoHOTA OTNV KOPTOSEST Kol TEMKE oty adénon g Topaymyng o€
TOWKIAEG TOV €yovV TNV TAGM va ovBoppoovy. Akdun Exovv mapotnpndel gvvoikd
OTOTEAECUOTO O TOIKIMEG OV 0eV TAPOLSIALOVY TO UEOVEKTNUOA avTO, OAAL Ol
ovvOnkeg Tov mePIPAALovTog eivan dvopeveic Yo T ewtocvvOeon. Eav ta putd g
ApTELOV  KOPLEOAOYNBOLV HETOED OeGIHOTOC TOV poydV Kot KAEIGIHATOG TV
OTOPLADOV, TOTE VILAPYEL TO EVOEYOUEVO aDENCTG TOL HEYEDOVS TV paydv. AT eivan
N Teplodog OOV apyIKA TapaTnpEiTal EVTovn KuTTapodlaipesn, n onoia akolovbeital
amd po avénon tov peyéboug TV KuTTApP®V.

Apyotepa e T0 KOPLEOAGYNUA TO omoio yivetan tov IovAl0 aporpeiton Eva
peydio pépog tov ProcTdV. AVTO CLUUPAAAEL GTNV ATOUAKPLVOT TUNUAT®OV TOL
BAactod ot omoiot eivor “mimtovieg” KOl £TGL OELKOAVVETOL TO TEPAGUON TOV
KOAMEPYNTIKOV unyavnuatov ond tic ypouuéc. Emiong cvoppdiiel oty kaivtepn
STPOPY| TOV PUYDV UETA TO OEGIUO OALA ETTIONG 0EYOVTAL GE OAT TOVG TNV EMLPAVELQL
T0  WYEKOOTIKO OldALHO  TO  OUOWOHOPOO  KOTOL TNV EQOPUOYT  OPOP®V
(QUTOTPOCTATELTIKOV Kot puOctov avénone. Emiong pe to xopuvpordynuo to
oTaPLA eKTiBeVTAL KaAVTEPA 6TOV NA10. BEBoa To mOAD avotnpd KopveoAdynuo pe
TO OTO{0 AUPOPOVVTOL HEYOAD TUAIATO PAOCTAOV, EXEL MG ATOTEAEGUA TN Helmon TG
Q®TOGVLVOETIKNG EMPAvELNG Le OTL anTo cvvendyetal (Nikoddov, 2008).

Me 10 KOpLPOAGYN O ETIOIOKETOL:
- H adénon punkovg ¢ tagiaviog

- H adénon tov peyéboug tov paymv
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- H xaAdtepn kot tayeio opipovon Tov oTopuilmy

- H odevkdlvvon g ekTéAeons TOV KOAAEPYNTIKOV EPYOCI®OV GE OO TO
OTAdLOL TNG TOPAYDYIKNG SLOOIKAGTIOG

- H mpootacio tov kKAnpatidov and unyovikég PAGPec mov mpoépyoviat amd

TOVG AVELOVG KoL TV Kivnon tov unyovnuatov (Podurog, 1996).

1.9.4 EgpOriopa

[Tpaypotonoteiton apaipeon evog aptBpod gOAA®V and ™ Pdorn Tov PAacTOV
pe okomd v KoAvtepT €kbeon TV otapuAdv otov NAo. H apaipeon avt) dev Oa
TPEMEL VO YIvETOL TOAD VOPig Kot 0 aptBpdg Tov QUAL®OV oL agoipeitol va unv ivat
vrepPorkds. Evdeikvotor to pOALQ va. apoarpodvtol kotd v mepiodo g EvapEng
¢ opipavong. Kot v mepiodo avt ta @OAAa TG Pdong Exovv ydoet éva peydlo
LEPOG TNV POTOGVVOETIKNG TOVG SVVOUNG.

Qot1000 o0 PEPIKEG  TEPLOYEC  TMOPAYOYNG  EMTPATELIOV  GTOPLAIDV,
TOVTOYPOVO, LE TO KOPLPOAOYNUO TPV TNV ovBopopio, a@oipodvIol Kol To TOAD
pikpd eVALa g Pdong Tov PAactov KabdOG emiong Kot pepikol Tayveueic fractol e
oKomd T dnuovpyia euvoikdtepov mePPdAioviog yuo TG tasiavlieg amd mAELPAG
OEPIOLOV, 0EO0UEVOD OTL 1] TLUKVT PAACTNOT ONpovPYEL avENUEVN VYpacio Kot EVVOEL
TIC poKNToAOYIKEG acBéveleg. Opme Ba mpémel va AaPovpe vwoyn 0Tl eKTEDEUEVES
OTOQULAEC otV dueon Mok oktvofolio kot 6tav ot Bepuoxpacieg givar moAd

VYNAEC, voioTavtal nAokavpato (Nikoidov, 2008).
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2VVOTTIKAL:
- Xpewdletow peydAn mpocoyr] TOGO OV MOGOTNTO TGOV QOLAA®V TOL
aQPALPOLVTAL OGO KOl GTOV YPOVO EQAPLOYNG TOL EEPUAMGLOTOC.
- H agaipeon peydiov apiBpod @OAA®V péEYPL TO VYOS TG AVATEPNG CTAPLANG
KOl LEAIGTO. GE GLUVOLOGUO HE QVOTNPO KOPLEOAOYNLO TOV KAVOLV UEPIKOL

aumeAovpyot ivor ToAD emiPrapng yeipiopdc.

R gt

¥

—
A3

Ewcova 1.8 Epappoyn EgpuAMopatog 610 6Tdd10 TOL TEPKAGHOD.
- To &epOAopo mpémer vo agopd NV agaipeon HOvo Alyov @OAA®V
oKL{OUEVOV TOV 1] GOTOGVVOETIKY TOVG JPACTNPLOTNTO VOl TEPLOPIGUEVN
O KOl TOV YNPUSUEVOV QOAA®V g Pdong ¢ KAnUotidog mov Kot ovtd
JVGKOAEHOLV TOV OEPICUO KOl TN PLTOTPOCTAUGiN TV oTtaPLAdV (Povumog,
1996).
Yuykekpipéva oty emtpanélio mowkidio Crimson seedless to Eepvlhopa
emTayLve TV opigavon, avénoe to O10ALTE OTEPEN CLOTATIKA Kol peiwoe TNV
ofvmra. H éxbeon tov otapuldv 6t0 @m¢ Kot otn Oeplokpacioc. GLCCOPEVOE

neplocotepa oakyapa ota otoevie (Abd El-Razek et. al., 2010).

1.9.5 Xnuiko Apaiopa
I'evikotepa 1 ypnoonoinon g YiPPepeArivng omv dumedo pmopet vo
EMPEPEL AVENOT TOL HeYEHOVE TV PAYDV, ETUNKLVOT TNG GTAPLANG 1] 0poimuo TV

payov. To anotélecpa Opmc g dpdong g e€aptdtar oe peydrho Pabud and to
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0TAo10 aVATTLENG TG OTAPVANG Kot EMNPEALETAl MO TIG KAAALEPYNTIKES QPOVTIOES.
Jvuykekpluéva 6tav o yekoopog GA yivel katd tn dtdpkeln TG dvOnong mopatnpeiton
Kamolo avénon Tov HeEYEBOLG TOV paydV Kol KATOW HEPIKN] EMUAKVLVOTN NG
ota@uAng. Ta amoteAéopota OpmG dev gival OG0 EVILTOGIOKA OTWS gival OTAV O
YEKAOUOG YiVEL 0TO OTAO0 TNG KAPTOSEONS. TO ONUAVIIKOTEPO ONMOTEAEGUO TOV
yekaopod GA mov yiveton kotd tn dudpkeln g avOnong sivar 10 apoiopo Tov
otaeuMav. 'Eyxel dwoumotmbel mwg otav yiver spapuoyn yipPepeAiivng kotd ™
dupkela g GvOnong kot €w0kd otov Exer avoifert o 80-90% twv oavOiwv
EMTVYYOVETAL EAATTOGT TOL aplBuov Towv payodv kot 20-25% (Christodoulou et. al.,
1968, Lynn and Jensen, 1966, Weaver and Pool, 1971). Qotdc0, 1 BéAtiot) avoroyia
KOl O ¥pOVOG YEPIOUOD Yol TNV Opaimdon TOV Poydv TOKIAAOLY OVAUESH OTIS

nowidiec (Jensen, 1994, Dokoozlian, 1998).
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Ewova 1.9 Emroympuévn enépfaocmn ynpkov opoidpatoc pe yipPepeddivi GA3 og mokidia
Crimson seedless.

INo Topadetypa, oty mowkidic. Thompson Seedless otv KaAipdpvia cuvidmg
epappoletor yiPPeperdivny 600 @opég katd T dbpkeln g avOong. H mpdn
epapuoyn yiverar oto 50% tov avolypotog Tov avBéwv kot 1 devtepn oto 85% NG
avOiong, pe avaroyieg mov kopaivovron peta&y 30-40 g ha™ GA3 ot kGOe EQOPLOYY.
Avtibeto, to Péltioto apaioua ™ Ruby Seedless emitvyydvetar pe pa ko pdvo
epopuoyn 3 g ha™ GA3 o10 90 ue 100% tov avoiyuatog tov avBémv. H epappoym
VBPeperivc £de1Ee OTL ot TOANmALC epappoyés amd 30 émc 40 g ha™ GA3 katd )
dbpkelo. ¢ Gvbiong frav @utotolikéc yio tnv moikihio Crimson Seedless, ue
amotéAecpo, VepPoikd apaiopa, T dnuovpyio shot berries (uikpég, otpdyyvAes,
Yopic ylyopto payeg mOV TAPOUEVOVYV TPAGIVEG KOTA Tr GLYKOMON) Kot GoPapég
LEWOOELS 6TOV apliud TV avBEmv avd Tpéuvo Tov ETOUEVO YPOVO.

‘Eywve ko por peAémn yuo v mpocdlopiotel 1 emidpacn youniov docemv GA3
mov epappdlovral Katd v dvoion, oV avarTuEn TOV PpoydV Kol GTIG OmTOdOCELS
tov emtpanéClov otapuiod «Crimson Seedless» (Dokoozlian, 1998). Mg Bdom to
OTOTEAECUOTO. QTG TNG UEAETNG, GLVIOTOTOL Uiot EVIOA0 EQPAPUOYT HIKPNG OOONG
YPPeperrivinig oto 80-100% g dvBong vy v apaioon TOV paydvV TOL
emrpanéliov otaguiov ‘Crimson Seedless’. Avtiy 1n epoppoynq pelmwoe onpovtikd
Vv Koprddeon kot avénoe 10 PAPOC Kot T0 UNKOS TV pay®dv, AL O Helwoe TO
BAapog Tov GTAPLALOV, TNV EUTOPIKN ATOI00T 1 TOV OPLOUO GTAPLAIDV OVA TPEUVO TO
emopevo étog (Dokoozlian, 2001). Emiong, e&dhenye v avdykn yo apaioon tov

poyov pe 1o xépt (Jensen, 1994), pia évrovng koOpAONG TPOKTIKY] 7OV
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YPNOOTOLEITOL Y10 VO HELWOEL TO CLUTOYEG TOV TCOUTIOV Kol 1 ool Umopel va
Kooticel péxpt ko 1000 $/extépio omv Koleopvia. ¥’ avt v moKiAia,
moAlomAég epappoyés GA3 katd ™ dudpkela ¢ dvOiong, avéncav v mhovotnto

Y10 VTEPPOAIKO OPAiMLLO KOl CYNUATICUO HKPDY PaydV.

Eucova 1.10 Emroynuévn exéppoon ynuucov apoudpatog pe yiffepediivn GA3 oty
nowidior Crimson seedless.

To apaiopo €xel ©¢ amotélecpa ™V OvVATTLEN CTAELAMV HE KOADTEPT
eupavion Kot peyadvtepn eumopwikny oio. IMapéyer ™ dvvardommrta Vmapéng
TEPLEGOTEPOV EAEVOEPOL YDPOL YO TV AVATTLEY EVUEYEDDOY PaydV Kol ATOPEVYETOL
1N VIEPPOMKN CLUMIEST KOL TO OYICIUO TOV PAYDV TOV GLYVA 0ONYEL GTNV AVATTLEN
Tov PotpvTn. Xe mMEPIMTOON UN EMTLYIOG TOV YNUIKOV OPOIOUOTOS LE XPNON NG
YPPeperriviig 0 Tmopaywydg emepfaivel otnv apoiwon Tov kdBe CTOELAOL e

LUNYAVIKO TPOTO YPNOIUOTOLOVTOS AUTEAOVPYIKO WoAidt (Podumroc, 1996).

1.9.6 AaktoAri®on

Amotelel o teYVIKN cuvnOIGHEVN OTNV OUTEAOKOAMEPYELD KOTA TNV OToia
agaipeiton £vag daKTOAL0G A0V 2-5 MM pe €101kd epyareio, amd TOV KOPUO, TOVG

Bpayloveg M T1g KEPOAEG. AVTO €xEl GOV OMOTEAEGHO TNV TPOCMOPIVY] SLOKOTY| TNG
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K0B0d0V TV TPOIOVTOV NG
pwtocvvleong mpog ta GAAa
puépn TOL pLvTOv pe
amoTEAEC O VO OlaTiBevTaL OE
HEYOADTEPES TOCOTNTEG OTI
ta&avieg Kol To GTAPUALOL.
Otav mpaypatomoleiton
AMyec pépec mpv Ko HeTd TV
avOion, mpokaAel peimon g
avBoppolag, N amoTpéneL TV
TTOCN TOV  POyOV. XTI
aylyopteg mOKIAlEG HEIDVEL
mv  avBoppowr Kor Otav
epapuoleton AMyeg népec LETA
mv  avbion  avédver 10

péyebog mg payag.

EpapuoCopevn  petd 10V puesvg 1.11 Epappoyh daxtvulioong os enttpamélio nowkihio

TEPKAGLLO Behtidvel  To Crimson Seedless.

YPOUOTIGHO NG payas, ovviedel otnv avénomn tov PApovg TG Topay®YNG Kot
npowbel v wpipavon. H Beitioon PEPoto Tov ypoUATIGHOV TG TOWKIANG QLTI
ovwvnBwg yivetar pe v epapuoyn pvbuotdv avartvéng omwe to ethephon kot to
Abscisic Acid dedopévov 0Tt N yapayn eivon emimovn dladikacia, amottel xpovo Kot

egedkevpévoug epyateg (Nuoidov, 2008).

1.9.7 Ahdeg TeyvIKEG

Extog g Beppoxpaciog tov aépa n avénon tov Practodv emnpedletor Kot
and 1 Oegpuokpocio Tov €ddPovg dedopévov OTL ot awENUEveg Beprokpaciec Tov
€00pOVG emtaybvouy TV avénon avedptro amd T Oeppokpacio Tov afpa
(Woodham and Alexander, 1966). Avtd emttvyydvetor pe v KGALYN TOL £5APOVG
KOTO UAKOG TOV YPOUU®OV TOV TPEUVOV o€ pia Awpida TAdtovg éog 1 pétpo. Avty
elvar ko pa evolloktikny péfodog yia v avtipetdnion tov (illoviov oty kpioiun
avt) mepoyn Tov aumedmva. Eivor dwaitepa ypnoun oe Proloyikovg 1 veapovg

AUTEADVES KOl YEVIKA OTov amo@evyetal 1 xprion {illovioktdvmy.
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Ewoéva 1.12 Avtippoyvo kédlvppa pe 6tdyo mépo. amd Ty Tpootacio amd tn fpoyn, TV
oyipon g ToKIAiog.

To xoAdtepa VAKE edapokdivymg sivar dapopo opyovikd LAKA, Om®G
dyvpo, Tplovidl K.AT, Ta omoia 0tav TomofeTnBovV oE Eva GTpdLA ThYOVS YOP® oTOoL 7
€K0TO0TA oklalovy Kot eumodilovy v avantuén tov neptocodtepmv {ilaviov, evo
TopdAANAa  dnpovpyodv  €VVOiKEG ouvOnKes Yoo To TPEUVA. Xvyva Yoo TNV
€00POKAAVYT YPNGILOTOIOVVTOL KO O1APOPO GLVOETIKA VAIKA, OT®MG POALO LOVPOL
TAOGTIKOD 1 €101KOV YewDQAcuatog. Ta vAka avtd Bo mpémel va amopedyovial o
vypa €6a¢n. Opiopéva Qilavia, Ommc 1 KOTEPN UTOPEL VO TPLTNCOVV TO, TAAGTIKY
QUAAO KOL VO AvaTTUYO0VV TEVE amd avTd.

Muw emiong KOAAMEPYNTIKY] TEYVIKN 1 OMOiol YPNOIUOTOLEiTOl KUplwG o©F
emrpanélleg mOKIMeG eivan 1 ¥p1oN TOL AVTIPPOYIVOL KOAVUUATOS TNV ETOYN TNG
oplpavong pe otdxo mEPO amd TNV TPooTacio. omd TN Ppoyn, TV oyipion g
TOKIAOG AOY® PEIWUEVNG PMTOGLVOETIKNG KAVOTNTAG OTAV GUVTPEXOLVY E101KO0T AdyoL
Om®G peyoAdTEPN eumopikn ol Tov TPOIOVTOS OTO TPOGEYES SACTNHA AdY®

EMeYNMG d100e0MC TOL TPOIOVTOG TNV EMOYN EKEIVN.
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1.10 MetaovArekTiKI] TEYVOLOYIO EMTPATECLOV GTAPVALAOV

1.10.1 MeraocvirekTikyy o@uoworoyia: To otaedAo  sivor  un -
KMokt plokol kopmot pe younAn petafoikn opactnpidtra. H katdtaén toug ot
QLTI TNV KATNYOPio T®V VOTOV KAPT®OV 0PEIAETAL 6T UIKPN TocOTNTA 0lBvAeviov
(Tng opurdvNng ™G wpitovong) mov Tapdyovy Ko’ OAN TN dtdpkela TG avATTLENG Kot
®plpavens, Kol GTNV amovsio TG KMUOKINPIKNG avénong g oavarvons. 'Etol ta
oTOPVALD 0V WPUALOVY HETA TN GLYKOMLON, Kol YU aLTO TPENEL VA, £XOVV OTOKTIOEL
v péytot dvuvorn modtnta mpv T ovykodn (Kaveiing, 1998).

1.10.2 TTowTikd YOPOKTNPIOTIKG TOV PAYOV: ZNUOVTIKG Yvopiouato
TOWTNTOG TOV EMTPOUTECIOV OTOELAM®V €ivol Ol LOPQOAOYIKOT YOPOKTAPEG TMV
payov. Payeg peydiov peyéboug dev eivarl pdvo EAKLOTIKEG GTOV KOTOVAAMTY, GAAL
KATOVOADVOVTOL Kot 7o €0KoAd. [Ipotiudvior mowkidiec pe pdyeg mov €xovv
EMOEPUON MYOTEPO AEMTN KO GYETIKA 1GYVPY| TPOCPVOT GTOVG TOSIGKOVS, DGTE VoL
avTéYouV OTI OvTiEoeg GUVONKES TOV JPOP®Y UETACLAAEKTIK®V Yeplopmv. H
yevon gtval £vo GAAO YVOPIGHLO, TO OTOI0 GE GLVOVOCUO LLE TO GP®UA, TPOGIIOEL OTA
oTaPOAL £vol amd T To emBuuNTd YopakTnplotikd mowdtroc. H yevorn opeileton
o cvvdvacpévn aicnon v cakydpov kot o&éwv. H ven elvar éva amd ta mo
OMUOVTIKA YVOPIGHOTO TG OPIHavong Kot ToldTnTog TOV EMTPATECmV GTUPUALDY.
Pdayeg tpayavég etvar EAKVOTIKES 67 OAOVG TOVS KATOVOAMTEG Kot EMTAEOV OVOEKTIKES
0TOVG avTiE00VG HETAGVLAAEKTIKOVG Yepopovc. H vmoPdbuon g vong ota
OTOPVUALO OPEIAETAL KUPIOC GTNV ATOAELN VEPOV ATO TIG PAYES KO OEVTEPEVOVIMC OTN
dpacm TV VOPOAVTIKAOV VIOV TV KVTTOPIKGV Totyopdtov (Kaveling, 1998).

1.10.3 ITapdyovreg mov exnpedalovv 1o ypovo cvykomdng: To ctapvio
ave€dptTnTo TOL TPOOPIGHOV YPNONG TOLG GLYKOUILOVTOL OTOV OTOKTHOOLV TNV
aplot moldtTa v eival akoun oto mpéuvo. H epupavion opiletarl and to ypodua,
10img oTig yypmpes mokidies. H ovykévipmon tov daAvtdv otepedv epapuoletan
debvidg, g 0 KupldTtepog delkTng MPOTNTOS. ['or TV pHéTpnon g GLYKEVIPWONG
Tov Sloltdv otepedv ypnowwonoteitar 1 KAMpaka °Brix, n omoio. vrodnidvel
ypoppdple cokyoapolng oe 100 ypapudpio yopod. Ta dwAvtd oteped umopolHv
ebkoAla vo petpnBovv pe tn Ponbeia evdg dwbracipetpov yepds. EmmAéov, oc
deikteg mpudTNTAC YPNOoonolobvTal to mnAiko *Brix / opyavikd o&éa kot 1 oAMKn
ofvmrta. H oAikn o&unta pmopel vo vmoroyiotel pe Tithoddtnom pe odAvpa

vopo&ediov tov vatpiov 0,1 N ko eorvorpBaieivn wg deiktn. Ot eAdyloteg TIHES
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°Brix f °Brix / opyovikd o&fa, mov epapuolovior m¢ deikteg mpiuotrog eivat
CLVAPTNON TNG TOKIAIAG Kol TOV TOmov Topaywyns. Ily. n ovAloyn twv Crimson
seedless yivetar 6tav 0 yopdg TV paydv deiyver 19 °Brix kot méve (Kovelinc, 1998).

1.10.4 Zvykomdn): Ta emtponélio otapviio 610 e&mTepikd, o avtifeon pe
TO, KPOGOOTAPUAN KOl TN oTaPida, 0ev cvykouilovtol LOVOULHIG GE EVOV AUTEADVA.
Avaioya pe v mopeia wpipovong, epopudloviar 0Vo 1 mepiocoOTEPOL TpLYNTOl. H
oLYKOMOT YIVETOL KOTE TPOTIUNON TIS TPWOIVEG MPES, OTav 1 Bepprokpacio Tov aépa
elvar  akopo  younAn. XtagoAle pe  younAn Oeppoxpacio onpaiver Aryotepn
Toloumopion Kot AyotepT omatdAn evépyelog yio v mpoyvén tovc. Ta otagvia,
HETA TN CLYKOUION Ko TNV Tomofétnomn toug o€ KiPdTia, Torofetodvtol KdTm ond Ta
TPEUVE. DOTE VO TPOGTOTELOVIOL OO TNV AUeEST €midpacn Tov NAov. Ot TpdTeg
EULPAVELG EMTTMOGELS GTO GTAPLALL AGY® VYNAGV BeprokpacidV, elvat:

* H anoielo vepov, mov ekdnidveron pe v ENpovon tov Pootpdymv Kot

pioywv, ot omoiot kabictavtal gvBpavotol. AVTd €xel G AMOTEAEGUA TNV

ATOKOAANGN TOV PAYOV KOl GUVETMG TN Helmon tng oyopacTikng aglag tov

OTOPLMDV.

* ATOAEW TOV TPAGIVOL YPOUATOS TOV BOCTPUYOV Kol EUPAVIOT) ATOYPOCNG

KOQE.

* Yuppikvedon Tov paydv Kot epedvion ttuydv oty emdepuion (Kaveling,

1998).

1.10.5 Ene€epyaoia oto cvokevaotiplo: To wpoidv mopalappdveron dpeca
a0 T0. GLGKELOCTNPLN, DCTE VO, ATOPEVYETOL 1] TOAV®PT EKOECT] TOV GTAPVALDY GTIC
vyniég Bepuokpaciec g emoyns. H dwhoyn tov otoeuldv eivor g omd Tig
OTOVONOTEPEG EPYNCIEC 6TO GLOKELOOTNPLO. Emedn ocuviBmg elvarl Alya ta téAeta
OTOPVALO, TO EVPOG TNG OLOAOYNG KOL 1| OPOIPEST] TOV LEOVEKTIKAOV PBooTpOy®V €lval
OLVAPTNOT TOV KOGTOVG EPYACIOG KL TOV TILAV TNG ayopds. Ot TpOmol Kot To VAIKA
ovokevooiog mowkilovv Oiebvag, oavdioyo pe ™ yoOpa mpoopicpov. [evikd,
ypnoporotovvtol EVAva M xaptva Kot tov 5 o¢ 10 kilov. Katd t cvokevacio
umopel va ypnoyonombovv wpoctatevtikd yaptid ("cvvinpntikd"), Ta omoia £xovv
TNV IKOVOTNTO Vo eKAVOVY d10EEid10 Tov Bgiov mpooTatehovTag Le aVTo TOV TPOTO TA
OLOKELOCUEVO GTOPVAL 0md TpooPoiés Tov Botpitn. H evepyn ovsia oe avtd ta

YapTid givon petadbeimdeg vatpio (sodium metabisulfite) (Nelson, 1979).
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1.10.6 IIpéyvEn: H avaykn yio Tpdyuén tov emttpanéllov oTopuAL®Y

KaBioTavTon ETTAKTIKN Y10 TPELS KLPImG AdYOLG:

o) Elayiotonoteiton n andAgio vepol amd to oTapOALa.

B) Mewwvetar n tpocforn amd maboydva (Loknteg, Kupimg Botpitn).

v) Meidvetar o puOpdg avamvons Tov 6TapLMOV Kol GUVETMS Kol 0 LETAPOAITUOG
TOVG.

Mo mv Tpoyvén TV otapuiiedv epappdlovtar didpopeg pEBodoL YH&ng e
BePracpévn xivnon aépa. Etor n yHEN TV 6TAPLAIDOV EVTOG TMV GUCKEVAGIOV GTOVG
0 °C pmopsi va dwpkéoet omd 6 éoc > 72 dpec (Mitchell, 1972, Mitchell, 1992).

1.10.7 Xpion Tov oJwéewdiov Tov Oeiov Yo TOV €hEYYO TOV
PUKNTOAOYIK®OV 7pocPforadv: H epappoyr tov odwoéewdiov tov Belov yw v
TPOCTOGIO TV OTAPLMAOV amd TPocsPoréc puknTov (Kuping tov Botpit) sivar pia
Oebvg TpokTikn Kot eivon TpovimdOeon yio TV KaAn dtotrpnon g mordtrag. o
KOAVTEPO OMOTEAECUOTO, O LIWOKOMVIGUOS UE OTHOVS dtoEediov Tov Beiov yiveton
eviog 12 mpov and v opa S Komne. Avtd gival EMTAKTIKO GE TEPUTTMOGELS TOL M
TpoYLén eivar apyn Kot gvvogitar 1 PAACTNON TOV CTOPOV TOV HVKATOV OO TNV
mopovcio Beppod Kot vypov aépa YOPp® amd TS PpAyec. Ady®m ¢ To&IKOTNTAG TOV
dto&ediov tov Beiov Ko ¢ eAdyong TocOTNTAG OV OB TPEmEL Vo VILAPYEL OTA
oTo@OAMA TN oTiypr] mov Ba eBdcovy oTov Katavaim (£xet diebvag kabiepwBel to <
10 ppm g péyioto emtpentd 0plo BelwdOV ota emtpanélio oTaPOALL), Aappdvovtan
E01KEG TPOPLAGEELS Y10 TNV TPOCTOGIO TOV TPOCMTIKOD TMV GLOKEVOCTNPI®Y, TNV
aro@uyn oV Ady® vrepPoAKdV d0cemV d10EEWiov Tov Beiov oTa GTOPOALN, Kot
OTopENG LVIOAEWWHATOV evdoemv Tov dwo&ewiov tov Beiov otig payes. [a tov
VIOKOTVICUO ToV  emTpaméllov oTapLMOV pe  atpods doéewdiov tov  Beiov
dwtiBevionl 6To EUMOPLO E101KEG CLOKEVEG, TOV EYYLMOVTOL TNV OTOTEAECUOTIKY Kol
acQOAT PN o1 ToV d10EEWiov Tov Bgiov. Avti epaproyng VTOKATVIGHOD pEe 010EE1010
tov Belov, umopel va mpooteBovv oTa KIPOTIL GVOKEVAGING EOIKA GKELACUATO, -
CLVTNPNTIKE, TOV EAELOEPDOVOLV GTadIKA 010EEIO10 TOL Bgiov KATA TN CLVTHPNS Kot
uetapopd (Mitchell, 1992).

1.10.8 AmoOnkevon — ovvripnon Tov emrporillov otauMdv: Ta
oTo@OAMa, OV TPoopilovial Yoo CLUVTNPNGCTY, LIOKEWTOL GE Toyeld TPOWYLEN Ko
OTOTEAECUATIKY] EQOPIOYN aTUdV dto&ewdiov tov Bgiov. H Beppoxpacio cuvtipnong
xopatvetar petaly -1°C ko -0,5 °C. EvaicOnta onueio Tov otaguiod yio mbovi

s amd Oeppokpaciec kdtm tov -1 °C eivor o1 modickot, ot BdoTpuyol Kot ot
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avapipee paysc. Or dpuyieg paysc aviéyovv Oeppokpaciec péypt -2 °C. T Tovg
moparave Aoyovs, 1 Bepuoxpacio dtoutnpeiton otabepn ywpic amoxiicels. Emiong, o
owotdg EAeyx0g TG Bepprokpaciag Kot 1 omovsio amokAce®y gvvoel TEPIGCOHTEPO
TNV SOTHPNOT TG CYETIKNG VYPOACINS TOV GTAPLM®V 6€ VYNAA emimeda. H oyetikn
vypaocia mpénel va, datnpeital ota enimeda tov 90 — 95%. H taydtmta pong tov
YuYPoU EPOL EAEYYETOL Y10l VO OTTOPEVYETOL 1] OTMOAELD VEPOD amd T oTOPVAL. [
TNV  OMOTEAECUOTIKY] KOTOMOAEUNOT TOV TPOSPOADY KOTA TN JSlpKED NG
oLVTHPNONG, TpaypoTomoovvTal Kabe efdopdda 1 kabe 10 nmuépeg meplodikég
ePapLoYEg aTu®V dto&eiov Tov Belov e cuykévipwon 0,25% dro&ewiov to Beiov
v 20 Aemtd. Tavtdypova ypnoILOTOI0VVTOL KOl TO E10TKE TPOGTATEVTIKA YOPTLA, TOV
anmerevBepmdvouy otadiakd 610&eidio Tov Oeiov (Mitchell, 1992).

Ot duvatdtteg amodnkevong TV (Mo eUTopIKd) EMTPATEC®Y CTAPLAIDV,

EPOCOV EPAPLOGTOVV OLOL 01 KATAAANAOL YEPIOUOL, ETvat:

Crimson seedless 14 - 16 eBdouddeg

Autumn Seedless 14 — 16 eBdouddec
Emperor 12 — 16 gfdopdodeg
Ribier 8 — 16 gfdouadeg
Red Globe 12 gBdopadeg
Blush Seedless 12 gfdopadeg
Flame seedless 10 — 12 gfdopadeg

YovAtaviva (Thomson Seedless) 6 — 10 gfdopddeg
Cardinal 4 -8 gBdouddeg
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Kepaiaro 2

YAIKA KAI MEOOAOI

2.1 E@oappoyn I'ewpyiog Akpipeiog oe apmeldvao pe emrpanéllo 6Ta@vita
2.1.1 Ieproyn épevvag

Mo v dte€ayyn g €pevvag eMAEXTNKE AUTEADVAG EMTPATECLOG TOKIATNG
0 omoiog KoAAlEpyeital To TeElevTain 7 €T GTNV AypOTIKN TtEPLoyn TG Podidc

Tvpvapov tov Nopot Aapiong.

Google earth
(&

Ew. 2.1 ToroBeoio meipouatinod oumeiovo.
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Koailepyeiton and v etapeio  «Kmua Kopokdota», m  omoio
OPUCTNPLOTOIEITOL APKETA £TT) OGTO TOUEN TOPAYMOYNG EMTPATELIOV TOTKIADY VYNANG
mowdtrag. H etanpeia kaAlepyel apmeddves d00 emtpanéllov TOIKIMOV, TV AEVKY
Superior kot v gpvOpr Crimson seedless. O apmeddvag TG peAéTNg lxe €ktaon
16,5 otpeppdrov kat givar putepuévog pe v moikthioo Crimson seedless (Vitis vinifera
L.).

CGoogle earth
t

Ew. 2.2 Anoyn TEpopaticod aUmteldvo,

O aumedwvag PBpioketon oe £0apog ywpic kAion. [Hapodia avtd mapatnpeitan
OVOLLOIOHOPPie. KOl TOPUALOKTIKOTNTO AOY® JSOQOPETIKOTNTOS TNG  UNYOVIKNG
oLGTACNG TOV €JAPOVS, TOGO GTNV TOLOTNTO OGO KOl GTNV TOPAY®OYT. TOUQ®VO LE
TOV TOPAY®YO TO OVOTOAIKO UEPOC TOV OUTEAMVO, £IVOL TO TOPAYOYIKO GE GYECT LE
70 dvTikd. H amdotaon petaéd tov ypoapudv tov aumeidvo eivar 2,85 m, evod
amocToon HETaE) TOV ELTAOV TG YPouUns oto 1,20 m. O aurneAdvog T ¥povid TV
petpnoewv Ntav 6 1oV, eutepévog oe vrokeipevo 1103P kot dtopopeopévog oe
YPOUU®TO YN TOTTOL AVpos V (avoryt okaen).

Ol KOAMEPYNTIKEG UETOYEPICEIS TOV TPOYUOTOTOIOV0E O TOPOUY®YOS MNTAV
TapouoLES Yo KaOBe €tog. Ymnpye Mo dpopomoincy 610 ¥pOvo €POPUOYNAG TOV
petayepicemv avdioyo pe to Proroyikd kOkAo avdmtuéng g apmélov. Ot
KOAMEPYNTIKES epyociec Eekwvoboav pe t Pacikn Mmaven tov lavovdplo kot
emakoAovfovoe TO KAGOEUO TOV  E€WOUEVO PRV, XTO. MHECO TNG  AVOIENG
TPAYUOTOTOOOVTAY TO PAOCTOAGYNUO KOU TOPOAANAC TO OEGLLO TMOV VEUPDV

BAOGTOV GTO GUPLOTA.
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H ogvtonpooctacio Eekivovoe petd v ekPAdotnon tov o@BoApdv, eved m
OVTILETOTION TOV EVIOUOAOYIKOV TPocPoAdv otnv apyn g &vlong. o v
katamoréunon tov Cllaviov ot cepéc tov auneMdv yekdlovtor pe {illovioktovo
(Opactikn: glyphosate) amd 10 1€10pT0 £T0C TOV OUTEADVO, EVD TO TPOTNYOLUEVA 1|
0 TOPOY®YOS TPUYUOTOTOOV0E TOKTIKN KOTEPYASIO TOVG €04(POVG HeTAh TV
YPOUU®V @OTELSONG. Z1ILAVio €T TOV GEP®V Kol LETAED TV KANUAToV EepildvovTat
Le 1o x€pt Tov ATPIAo 1| SpopeTIKA £QUpUOLOVTAG TAAGTIKO 0dL0POVES PVALO TTOV
AmOTPEMEL TNV GVTPOT Tovg. Emiong amd ta téAn g dvoidng Kot Hetd eKTeAOVVTOV
EepuAMopa Yo T Pedtioon Tov BeppKod Kot @OTEVOD HKPOKAILOTOS GTNV TEPLOYN
™G KapmoPopag CMVNG TOV TPEUVOL Kol TOV KOADTEPO OEPICUO TMV GTUPLMOV.
Emiong AMoyw avénuévng Lompdtntog Yo Tov KOADTEPO POTIGUO TPOAYLOTOTOLOVVTAY
TOKTIKO KOPLGOAOYHOTO, ONAadN agaipeon Tunuatog ™ PAdotmong amd v
KOPLON TOV PLAAOUATOC. Ot APOEVGEIS TPOAYLLOTOTOIOVVTOV AVALOYO, LE TIG KOUPIKES
oLvvONKeg pe oKomo TN OTHPNCN TNG POTOCLVOETIKNG SPACTNPLOTNTAS TOV PLTMV

KOL TNV OUOAT OPILLOVGT) TNG TPy WYNG.

2.1.2 Metpiosig —yapteg

o Astypotonyio e3G¢povg Kot TPOyUOTOTOINoT AVOADGEDY UNYOVIKNAG
oVOTOONG KOl OPENTIKAOV GTOLYXEIMV.

¢ Astypatoyio @OAL®V GTO GTASI0 TOL TEPKAGHOD Kot 0VAAVOT)
LOKPOGTOLYEI®MV KOl 1YVOGTOLXEIWV.

e  Métpnon Kot YopTtoypdenom TS Topoymync.

e  Métpnomn kol XopTOYPAPNOT TOV TOPAUETPOV TOLOTNTOS TOV TOPAYOUEVOV
OTOPLALDV.

e Exrtiunon tov deiktov PAdotnong ot ddpketo g PAACTIKNG TEPLOOOV e

xpron tov opydvov CropCircle (Holland Scientific) (3 petpnoeic).

2.1.3 Aevypatolnyio €da@ovg

H derypatodnyio €ddpovg mpaypatomombnke ce Hopen TAEYLATOS DGTE VL
KOAVQOEL LEYOADTEPO TUNUO TOV OUTEADVO LLE TEPIOCOTEPT AETTOUEPELD KOl VO, ETVOLL
o avTIKEWEVIKY. O aumeldvag yopiotnke o mA&yuo 17x27 m (32 keMdv), Oniadn
oe opBoyovia mopaAnAdypappa iong emedvelag €odeovg (Ewdva 3.3). To kdbe

KEAL TOV TAEYLOTOG OVOULAGTNKE LLE YOPOKTNPLOTIKY KWK ovopacia (To 1010 mA&ypa
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YPNOLUOTOMONKE OTN GLVEYELD OTIS UETPNOEIS TOPAYOYNG KOl OTN OEYUATOANYia

OTOPLALDV Y10 TNV TOLOTIKT aAvVAAVOT)

o 10 20 40 0 Meters

E. 2.3 Zyedtdypappo Tov TAEYLOTOC LETPHCEMY KOt
derypatoinyiog

e Kabe KeM Tov TAEypaTog eA@ONcav téocepa deiypata dapovg Ta omoia
opoyevomomOnkay oe ol cokovAa oynuotifoviag éva ocvvbeto detypo. Me tov
TPOTO VT T dElypaTO E6APOVE EIVOL TTO AVTUTPOCHOTEVTIKA TOV KEALOD GTO OTOi0
avikovv. H odetypatoinyio mpaypotomomdnke oe Pdbog 0-30 cm. Ta deiypota
eMjencav to péca Temtepufpiov ypnoyomowdvrag edopoinmtn (tomov Edelman
combined) pe dwapetpo 7 cm kon pnkog 125 cm. ‘Enerta and ™ derypoatoAnyio, to
detypoto €dapovg avoueiydnkayv, aepoénpavinikav yo dtdommua 15 muepadv oe
Oepuoxpacio dopatiov Kot TEPAGTNKAY Ao €101KO KOGKIVO 2 mMM. Ot pyacTnploKeg
avaAvoelg mpaypoatonombnkay oto epyactplo Edaporoyiag tov IMavemotmuiov
®eocariog kaBmg kot 610 gpyaoctipro ['ewpywkng Xnueiog tov Tunpatog utikng
[Tapaymyng tov TEI Adpiooc.

2.1.4 Eda@oroykég péodor avaivong
2.1.4.1 TIpocoopIoPog TG PUNYAVIKNS 6VGTAONG

[Ma v pérpnomn g KoKKoUETPIKNG cuotaong Luyiotnkav S0 g edGpovg
akpPog Katayeypaupéva og motpla (Eoemc twv 250 mL. ‘Enerta npootédnkay
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50 mL NaPOs3 1% xou ta detypata apédnkav yuo 16 dpec. 'Enetra ta detypota
LETOQEPOVTIOY GE MAEKTPIKO MIXer o6mov yivoviav avadsvon yio 10 Aemtd.
AxoAo0BmG T detypota LETAPEPOVTOV GE OYKOUETPIKOVS KVAIvOpoug 1 L wan
coumAnpaovovtay pe vepd péxpt ™ yopoyn. ‘Emerta pe e  pafdo
avadevLOVTAY Kol Kotaypdeoviav 1 HETPNON Oomd TO TULKVOUETPO TOV
Bovytotkov éneita amd 40 devtepdienta, ¥pdvoc Katd tov omoio Bempovpe 0Tt
N aupog €xet non kabilaver. Avty eivar  pérpnon A. ‘Emeita and 2 dpeg
LETPOVVTAV EK VEOL T TUKVOTNTO TOL cuwpPNatog (LETpnon B), xpovikn otyun
KaTd TNV omoia Ko M 1AOg tov deiypotog €xer kabildvel. Emiong yivovrav
Katoypaen e 0eprokpaciog Tov ampnUatog Yo vo dtopfdcovpe Tig TIEG A
kat B omnv T Oeppokpaciog avapopdc (20 °C) kot avtéd emedn 1o EGSEC Tov
OLOPNHOTOC, KO Gpa Kot 1 ToyvtnTo Kobilnong tov edapik®v KAacudtov,
eCaptaron amd 1 Oeppokpacio. H d10pBwon yivetar pe tov tomo:

A=A+ X0 ku

B'=B+ZX0

omov A kot B givan ot avtictouyes Tyég mov maipvovionl ¢ avdyvaon amd To
TUKVOpETPO Bovylovkov, 2O o cuvteleotig d10pBwong g Beppokpaciog Ko
A’ xou B” o1 dtopBopéveg Typéc. O X0 divetan amd Tov TOTO:

20 = (@¢puokpoocio —20) / 2,5

Koatémv £ytvav o1 vtoloyio ol Tov T0G0GTOV GOV, TAMOG Kol ApYIAOL LLE TOVG
TOPOUKAT® TOTOVG:

Apytog% =100x B’ /T

IMc% = 100X (A" -B") /T

Appog% = 100 — (Apytroc% + IA0c%)

omov T givar to Bapog ddpovg mov ypnoiporodnke otn avaivon (edm, 50 g).

2.1.4.2 TIpooowopiopdg Tov edagikov pH

IMa ) pétpnon tov pH Quyiomrav 10 g eddpovg mepinov kot TomobethOnoy
oe pmovkoAdkioe tomov falcon 50 mL. ‘Exreito mpootébnkav 25 mL amiovicpuévov
vepoV. Ta odelypata tomoBemnOnkav otov avakwnipa ywo 20 Aemtd. "Emnetta
a@étnkay ta delypota o npepia yro. tovAdyiotov 30 min kot n pétpnon tov pH éyve

oe niektpkd meyauerpo tomov ORION 3 STAR pH Benchtop g etapeiag Thermo
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Scientific (AAe&uadng, 1976). 1o meyduetpo ywotav EAeyyog Tov NAekTpodiov Kabe
10 deiypata pe standard pH 6.
2.1.4.3 TIpocdopropog erevBepov avOpaxikov acPestiov (CaCO;3)

Agv petpndnke Adym 6Evov £6GpovG.
2.1.4.4 TIpocGoroplopog NAEKTPIKNGS AYyOYIROTNTOG

Metpnbnke oT10 €PYOOTNPO €00POAOYIOG GE VOOTIKO OSIIALUO HE OYEom
gdapovg 1:5 pe ayoywwouetpo 712 Conductometer tomov Metrohm (Miller and
Curtin, 2006).

2.1.4.5 Opyavikn ovoio pg vypn oEeiomon

YMKG kou avTiopacTiplo

e Aidvpa 0,166 M K,Cr07: Atadbovpe 49,04 g Enpov KoCrO7 o 1 L HL0.

e Atdvua 0,5 M FeSO,47H,0: Awaivovpue 140 g FeSO,4.7H,0 og mepimov 500 mL
H,O o mpootiBevrar 15 mL mokvov HSO4. Otav 10 Sddvpo yoybet,
ocoumAnpaovovpe péypt 6ykov 1 L pe HyO.

e [Ivkvo H3PO,4

o [Ivkvo HySO4

e Aciktng diparvorapivng: Ataivovue 0,5 g diparvvrauivng (barium diphenylamine
sulfonate) o€ 20 mL H,0 kot 100 mL mokvod HoSOq.

e Jlotmpt {éoemwg 50 mL

e IIpoyoida 50 mL

e Kovum guoin 500 mL

e  Oykopetpikdc kOAvopoc 100 mL

Tpoénog epyaciog

ZvyiCovpe 0,5 g €dapovug (mepimov, 0ALL akpIPOS KOTOYEYPOUUUEVE) GE TOTIPL
{éoemg 50 mL. ITpocsBétovpe 10 mL 0,166 M KyCr,0O7 kot 10 mL mokvo HeSO,.
Aprvovpe yia 30 min dote va yivel 1 0Eeldmon TG OpYAVIKNG 0VGING TOV £3APOVC.
Kotomy dmbovpe to ocumpnua péso amd dmdntkd yopti o€ Kovikny euaAn tov 500
mL pe ™ PonBeia 200 mL H,0 (ta petpdpe oe oykopetpikd koAwvopo 100 mL wov
&yovpe umpootd pog). Otav odokAnpwdei 1 dmbnomn mpocHBitovpe 10 ML wokvov
HsPOs ot10 dwwyég ombnuo pe tov 8o oykopetpikd kOAwvdpo. Kotdmv

OYKOUETPOVLE TO JYPOUIKO KAALO OV Ttepicoeye amd TV 0EEIO®ON TNG OPYAVIKNIG
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ovciog pe owdAvpa 0,5 M FeSO, mov mepiéyetal omnv mpoyoida, aeov TPOT
npocBécovpe 5 atayoveg deiktn d1patvurapivng oty Kovikr. To apyikd ypodua ivor
oKoVPO KaeE. Afyo mpv 10 TEAOGC TG oyKouéTpnong yivetar évrovo Badv pmie ko
HEPIKES oTayOVEG LETA YiveTtan Tpdoivo, To omoio gival kot 10 Telkd ypopa. OAn n
dwdwkacio TpEmel va yivel Kot o €vo «AevkO» dglypa, onladn o€ éva delypro mTov
mePLEYEL OAOL TaL AAADL €KTOG amd £€dapog. O AOYog elvar 6Tl 610 dtdAvpa Tov Berkon
cwnpov o Fe' ofelddveran Bobaio oe Fe'' pe v emaph tov dokdportoc pe tov
aépa, Kot Gpo £TCL «UEIMVETO 1 GLYKEVIP®GN TOv. Apa Tn cLYkEVIpon Tov Oa
TPEMEL 0 KAOE OUAdN SEYHATOV OVAALONG TNG OPYAVIKTG OVGIOG VAL TNV EAEYYOVLE

KAVOVTOGC VTV TNV TITAOOATN O TOL «AELKOVY dElYLOTOG.

Ynoloyiopoi amotelecpdTmv

210 TEAOG TOV TEPAUATOG EYOVLLE GTN d1d0e0T| Log Ta €ENG dedopEVQL:

A= 1o ML mov ypeldotnKay yio TNV 0YKOUETPN O TOV AyVOGTOV SEIYUOTOC

B= 10 mL mov ypetdotnray yio TV 0YKOUETPNON TOL «AELKOVY JEIYUOTOG

I'=ta g Tov €ddpovg mov Luyicape otV apyn.

O telkdg TOmog VToAoYIGHOD Tov opyavikov avBpaka (OC) sivan o e&ng: OC, % =
0,195%*(B-A)/T’, kau 1 opyavikny ovcio, OM=0C/0,58, yiati 6swpovue 611 0 C

amoterel To 58% g opyavikng ovoiag.

2.1.4.6 TIpoodropiopdg Tov olkoV al@tov: Ilpocdiopiotnke pe v pébodo Kotd
Kjeldahl (Bremner and Muvaney, 1982).

2.1.4.7 TIpocowopiopds tov ovrorialipov koiiov: o Tov TPOGOIOPIGUO TOL
ypnoporomOnke exyviotiko ddAvpa 1 N CH3COONH,. O mpocdiopiopdg ytve pe
QAOYOQMTOUETPO TOTTOL Sherwood.

2.1.4.8 Exyolon owoc@opov katd Olsen (pe 6&wvo avOpoxkikd vartpro kot
avamTLEN KVavoL YPORATOS)

H pébodog mov meprypapetor mapakdto emAéydnke ywori Bempeiton n TALov
KOTAAANAN Y10 T0 TEPLOCOTEPO EAMANVIKG 0GP, Elvar oyeTKd EAELOEPT TaPEUPOLDV
KoL To Ypoua ivor otabepd yia 24 dpe..

AvTidpaotipra
Hopaokeon Avridpastnpiov A
1. MoivBdawviko appdvio, (NH;z)sM07024.2H,0: Atakvovton 12 g polvfdoivikod

appoviov og 250 ML aroctaypuévov vepov.
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2. Tpuywoé xkdho-avtipovio, KSbO.C4H,O: Awoivoviar 0,2908 g oe 100 mL
OTOGTAYIEVO VEPO.
3. Oguké oy, HySO,4: Xe oykopetpikn) uain tov 1 L wpootiBevron 140 mL mwokvod

Berkd 0&D KOl CLUTANPAOVETOAL LEYPL YOPAYNG LLE ATOCTUYUEVO VEPO.

Kotémv og oykopetpikny idAn tov 2 L petagépovtal ta aviidpastpa 1, 2
Kol 3, CUUTANPAOVETOL 1| GLOAN UEXPL TN YOPUYN UE OTOGTAYHEVO VEPO, OVOKLVEITOAL
KOAG Kol amofnkedetonl o€ TAOCTIKN QOLOAN og dpocepd Kot oKOTeEWO pépog. To
petypa autd givol 10 Avtiopaotiiplo A.
Hopackevi] Avriopactipiov B
e 200 mL tov Avtidpaotnpiov A dwivovtol 1,056 g ackopPikov 0&Eog. Avto givar
10 Avtidpacti)po B, 10 omoio €xel kitpivo ypmpa.
Hopaokevn swerdparog 5 ppm P

Ané stock solution 1000 ppm P (1000 mg P L™) ropBévoope 1 mL ko o
LETOPEPOVLE GE OYKOUETPIKT] LA Twv 200 ML ko TAnpdvovpe T QLA PEYPL T
yapayn pe omovicpévo vepo. H ouykévipmon tov P og avtiv ™ @éAn givar 5 ppm (5
mg P LY. Av 8ev vmapyer éropo otok SGhvpo 1000 ppm P, téte 10
nmopackevdloope og e&ng: Zuyiovpe 0,4394 g €udIALTOL POOEOPIKOV AAOTOG
KH,;PO4 ( 0,5747 g Na;HPO4) ko 10 dtoddovpe oe oykopetpikny @dAn 100 mL.

Koatémv napackevdlovpe 1o dSidAvpa S ppm P 6mtmg avapépeTon Tapamive.

A0k ooia EKYOMONG, aVATTVENG PONUTOS KOL RETPONG

Exybdion

e Y& mhootikd pmovkoAdkia tov 50 mL Quyilovtor mepimov 1 g €ddpovg (aArd
aKPPAOS KOTOYEYPAUUEVQ).

e IlpootiBevton 20 mL 0,5 M NaHCOs.

e Avddevon ylo (et opa.

e AmOnon pe dmdnTikd yopti 68 TAACTIKA doyein Kot Tapaiafr) Tov EKYLAMOUATOC.

Avantoén (pORATOS 6TO dEIYNO,

Avontdooetal Koovo xpmpo 6To dmdnua og eENG:

o Y& OYKOUETPIKEG OiAec towv 25 mL petapépovion 5 mL exyvMoparoc pe
avtopotn mméta. Metagépovpe 1 ML dtav avapévovpe VYNAES GUYKEVTIPMOGELG

P, ko 10 mL 6tav avapévoupe youniés cvykevipwoelg P.
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e TIIpootifevtar mepimov 2 ML apod HCl (apyd yio vo unv agpicel évtovo 1o
delypa) ko yiveton eAappd Kot TEPLOJIKT AVASELGT] LEYPL TNV TADGT OPPIGLLOV.

e IIpoctiBevton 2,5 mL avtidpactipio B.

o  JUUTANPAOVETOL LE VEPO UEYPL XOPAYNG.

e Avapovn 30 Aemtd péypt va ovortuyOet 1o ypdpa.

Avantoén (pORaToS Yo T dnpovpyio kaprving padporoynong
Ye 6 oykoupetpkég @ddeg tov 25 ML avoartdocetor ypopo ce StoAdpoTo

YVOOTHS cvykévipwong P pe okomd ™ xdpoén kaumving Pabporodoynong pe v €ENg

ddwacio: Xe 0yKOUETPIKES Prires Tov 25 ML petagépovtar 5 mL 0,5 M NaHCO:s.

e [IpootiBevtar mepimov 2 ML apatd HCI (apyd ya va punv aepicet évtova) kot
yivetal eEAa@pa Kot TEPLOOIKN AVAGELOT) LEYPL TNV TOVGT| TOV OPPLGLOV.

e IlpootiBevtan 2,5 mL avtidpactiplo B.

e IlpootiBevian oe £€1 dtpopeTikég iarec 0, 0,5, 1, 2, 4, 6 mL dwodvpotog S ppm P
SdoyIKd oTIg 6 ELAAEC. ZLUTANPOVOVTOL Ol PLOAEC e VEPDO UEXPL TN XOPOYT.
"Etot dnpovpyodvton mpdtuma Stoddpato Pe cuykEVIpwon eoceopov 0, 0.1, 0.2,
0.4, 0.8 kot 1.2 ppm (mg P L), avtictouye.

e Avopovn 30 Aemtd yio va avamtuyOei To xpdpo.

Métpnon ekyvAicpoTog
To ddAvpa (ko T0 AyveoTo Kol TO TPOTLTO YVMOOTHG CLYKEVIPMONG), GTO
omoio avamtuyOnKe Kuavo YPOUO, LETPATAL 1] ATOPPOPN O LE PACUATOPMOTOUETPO CE

pnKog kopatog 882 nm.

Tpomog vToLoYIGHOD ATOTELECRATOV

Yroroytopog Kapmoing Badporoynons @uopaToOmMTOPETPOV

Mo va vroloyicovpe ™ ovykévipwon P oto ekydAcpa, Ba mpémel va mpota va
Kévovpe TNV KOUTOAN Babpodldynonc. Aniodn vo HETPIGOVUE GTO OPYOVO OLOADLLATO.
HE YVOOTEG GLYKEVIPMGELS P Ko va mépovpe v €voeiln Tov opydavou yio ovtéc. Me
Baon avtv TV KoumTOAn, vroroyilovue ) cvykévipwon P oto dyvooto dsiypo omd
™V €vOEIEn opyavov.

O 1elkd¢ TOTOC OV EPapuolovue eivar o e€Ng:
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Olsen-P (mg kg edGpovc) = (ML Swddpotoc ekydhone * ML OYKOMETPIKNC
euAng/mL dmbfuotog oty oykouetpikn euiin) * (A/B). Onov A= ppm P oto

ekyOAo U (0L TO TOV UETPALLE GTO PACHATOPOTOUETPO) Ko B = Bépog eddpovg oe g.

Anhodi €56: Olsen-P (mg kg™ edagovc) = (20 * 25/ 5) * (A/B) =>
M
Olsen-P (mg kg™ edagoug) = 100 * (A/B)

2.1.4.9 AwBiowo tyvoostoryeio: Xpnowomombnke n pébodoc Lindsay and Norwell
(1978), éywe exydoMon pe dtdhvpo DTPA (dieBvro-tprobavo-iapivn) oe pH 8,3 wan
N p€Tpnon mpaypotonomonke pe 1 fonfelo AcUATOUETPOV UTOUIKNG ATOPPOPN oG
tov oikov Perkin Elmer 3300.

2.1.4.10 Appovioké ko vitpiko aorto
H eicyvAion yiveton Kot yio T opLLVIOKE Kot 1oL T0L VITPIKA 10vVTa, PLe ToV 1010 Tpomo.
Exyvion N

e & miaotikd pmovkdio tov 100 mL Quyilovtar 2 g &ddpovg (akpiPag

KOTOYEYPOLUUEVOL)

e TIIpooctifevrar 20 mL KCI

e Avoxivnon otov avaxkwnpa yio 1 opa

e  AumOnon pe apyo omdnTikd yopti 6 TAACTIKA doyeia

o TlapaiaPny ekyvAiopotog kot TorofEnon Tov 610 Yuyeio

Koatoémy 6e avtd 10 gxydAiopa yiveTor HETPNoN TV app®VIakoD al®dtov:

Avniopactipra o pétpnon NH,-N
Stock solution NH4-N

Anpovpyodpe ddvpo 100 mg N L7 Swrvovroae 0,4716 g (NH.)SOs (4
0,3818 g NH,ClI) o€ 1000 mL 7} (0,3818 g NH4Cl). A6 awvtd to dtdlvpa AouBavovue
1 mL xot to apordvovpe cg OYKOUETPIKN @dAN twv 50 mL. 'Etotr dnpovpyovpue
Sahopa 2 mg NH,-N L™ (2 ppm N).

Avtidpaoctipro Al:
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Sodium salicylate NaC;HsO3; — Sodium nitroprusside N,;Fe(CN)sNO.5H,0 (S.S.).
Awhdoope 78,13 g coaAtkvAikov vorpiov kot 1,25 g ViTpompovsoikov vorpiov og

@uaAn 1 L (to puAdccm ce oKOTEWVN GLIAN Kot GE YLYELD).

Avtidpaoctiplo A2

Buffered hypochlorite. AwAvovpe 6,62 g NaHPO42H,0 ko 2,96 g NaOH kot ta
Bepuraive yuo va dtoAvBovv oe 80 mL vepo. Otav doAvBovv mpocsbétm kot 10 mL
mokvo NaOCl kot copmdinpdve péxpt ) yapayn o€ eiain 100 mL. To didivpa avtd
npénel vo £xel PH ico pe 13 (av oy, n tyun pvOuiletor pe NaOH). To sidivpa avtd
yiveTal TV NUEPO TNG OVAALONG KOl OEV TPEMEL VO EPYETOL GE ETOPT| LE TOV OEPA 1 UE

TAOGTIKO GKEVOC,.

Avtidpaoctipro EDTA
Ao 60 g Na;EDTA o€ guaAn 1000 mL pe vepd. Dvrdccetar 6to yoyeio.

Avantoén apacivov ypopatog yio pérprnon NH,-N

o Y& OyKoUueTpwkéG O@uareg tov 25 ML petapépovion mpooektikd S mL
eKyVAMaopatog pe v Pondeta avtdpaTng TITETAC.

e IlpootiBevtar 1 mL avtidpactipio EDTA pe v avtopatn mméta.

e IIpocOHnin 4 mL avtdpactnpiov Al.

o IIpocHnin 2 mL avtidpactiplo A2 (Oxt e OTOYOVOUETPO, OALG L TN BonBeta
YOOAVOU SOGOUETPNTT).

e X710 ddhvpa TG KAOE OYKOUETPIKNG TPOCHET® TPOoEKTIKG LE TN Pondeia
OTOYOVOLETPOL OMIOVIGHEVO VEPD £mG TNV EVOEIEN TNG XOPOUYNG.

o Télog mopatilovpe Kot TPOYUOUTOTOIOVUE VoKV oN.

e Avapoviy v 30 Aemtd oe Beppoddapo otovg 37 °C dote va avamtuydei

YPDLLOL.

Anuovpyia standard ywo kapmoin padporoyneng yio pétpnon NH,-N
Yg 6 oyKOUETPIKEG PLAAES TV 25 ML avantdicoeTol ¥p®UN G€ SIGAVLIO YVOOTNG
OLYKEVTIPMOONG LE OKOTO T Y Apacn KapumvAng Babpoidynong pe v €€ng dtodikacio:
o & OYKOUETPIKEG Quideg Tov 25 mL petapépoviar 4 mL avidpactiplo
EDTA.
e [Ipootifevrar 5 mL KCI 2 M.
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e IIpootiBevtar 4 mL avtwdpactipo Al.

e IIpoctiBevtor 2 mL avtdpactipro A2 pe v fonbeta yodhvov dSocopeTpny.

e IlpootiBevtan 0, 1, 2, 3, 5, 10 mL dwidpatog 2 ppm N dadoyikd otig €&
ouarec. 'Etor dnpovpyodvion mpoétuma dStohdpatoa pe ocvykévipoon 0, 0,08,
0,16, 0,24, 0,40, 0,80 avtioctovyo.

®  ZUUTANPOVOVTOL Ol PLAAEG LLEYPL TN Yopayn HE VEPO Kot TopaTilovpe.

¢ Avokivnon Tov QloA®V Yo OLOYEVOTTOINGT

e Avapovn yia 30 Aentd o€ Begpuobdrapno otovg 37 °C Gote va avantvydel To

APOLLOL.

AVOAVTIKY] HETPNGT) OTO QUOCUATOPOTONETPO

To owAvpo appoviok®v (Kot 10 Ayvooto Kol TO TPOTLTO  YVIOOTING
OLYKEVTPMOTG) GTO 0Toio avarmtHyONKe YpdOUO, LETPATOL GTO POCUUTOPDTOUETPO CE
uiKog Kopatog 667 nm. Xtig kuyeAideg KpvotdAdiov yoralio mov €xel TO
(QOCUATOPMTOUETPO, ToTobeTovvTal apevog to Standard kot ag €Tépov ta YvOGOTA
StAdHOTE e OKOTO TNV KATOYPOPN TOV OTOTEAEGUAT®V TOV OPYAVOL MOGTE Vo Yivel
0 GYNUOTIOUOG KAUTOANG Bafpoddynong.
Ot vToAOYIGHOT TV ATOTEAECUAT®V £ytvay e ToV €E1G TUTO:
Appovioxd N (mg kg™h) = (ML dddparog ekydiong * mL oykopetpiknig gréang/mbL
dmOn/paTog otV oyKoueTpikn eLain) * (A/B)
omov A= ppm N ot0 gkyvAMGHa (AVTO TOL HETPALE GTO POGLATOPMTOUETPO) Kot B =

Bapog edapovg o€ g.

Anhadh €dd: NH4-N (mg kg™ edapouc) = (40 * 25 / 5) * (A/B) =>
M
NH,-N (mg kg™) = 200 x (A/B)

2.2 ®vrhodlayvooeTikég nébodor avaivong
IIpogTopacio Kot ekyvAon QuTopdlag

To @utikd VAKO TAEVETAL [E OMIOVIGUEVO veEPOD, TomobeTelTO O YAPTIVESG
60KOVAES 6€ POVPVO oTovg 70 °C péypt T un Tepartépm andieta Bapovg (TOTIKE, yio
2-3 uépeg), Kol Kovioptomoleitol o€ poro dieong. To kovioptomomuévo delypo

tomoBeteiton o€ TMANOTIKEC GOKOVAEG Kol amobnkedetanr yo TiC ekyvAiceic. H
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ddkacion TG eKYOAONG HE amOTEQPPM®OT YiveTal yio vo. LETPoovUE (ammd To 1010

eEKYOMGa) OAaL T N TINTIKE cvotatikd (mtnTikd eivar o C kot 1o N).

AWd1KOG10 ATOTEPPMOGNS PUVTIKOV 16TOV

o Ykomdc: H xotaotpopn g Opyavikng ovciag Tov QUTIK®OV 16T®OV 1 GAAOL
BloAloywko¥ detypatog pe kowon e vynin Bepuoxpacio.

o Avtwpastipra: HCI 20% v/v. Awivovtar 20 mL wukvé HCI og amoctayuévo
vepo ava 100 mL telucov dtoAvpoToc.

o Kavon: Zvyilovtow 0,5 g ond TOV KOVIOPTOMOINUEVO QULTIKO 10TO Ko
TOTOOETOVVTOL GE YMVELTNPLOL TOPCEAAVIG Y10 VO KAOVV GE NAEKTPIKO POVPVO GE
Bepuoxpacio S00 °c Y 4 Opeg.

e  Exyvlhon: Otav kpudcovv ot KAYES OmoTEPPOONGS, TOPAAAUPAVETOL 1] TEPPA TOL
euTiKov 10100 pe 20 mL 20% HCl wor dmbeiton and dnOntikd yopti oe
oykouetpkég erireg Tov 100 mL. To exyviopa avtd Ba ypnotpomombet yo
pétpnon P kot tov avopyavov Katidoviwv ototyeimv.

o Apaioon: Katéomy ta ekyvAicpata apaidvovrol katd 100 popéc yio tn pétpnon
tov pokpootoyeiov (Ca, MQ), koatd 20 @opég v ™ pétpnon tov K, evd 10
«TOKVO» EKYOMOUO YPNCLUOTOLEITOL Yl T UETPNON TOV 1YVOooToEimv Omtmg B,

Mn, Fe, Cu ka1 Zn.

Métpnon @moe@opov 610 PUTO

H pétpnon yiveton, OTmC 010 €KYOAICHO TOV €OAPOVE, HE TNV OVATTLEN
KLOVOU Yp®OUATOG. XPNOUOTOOVHE TO apotwpévo katd 100 gopég exyviopa. To
amotéAecpa dlvetal amd Tov THTO:
P (mg kg'1 evtov) = (ML oykopetpikng @oAng ombnone * oeopéc oapaiwon
ekyvMopatog) * (A/B). Omov A= ppm P oto ekydMopo (atd mTOL UETPAUE GTO
QOCUOTOPMTOUETPO) Kol B = Bdpog putol o€ g yio TV omoTéEppmon.

Ed®, P (mg kg™ gutob) = 10 000 * (A/B).

Ixvoctovycia
210 QUTIKE JEIYHOTO O TPOGOIOPIGHUAC TG CLYKEVIPMGTG TOV OAKOD Yp®uiov

&ywve pe m pébodo g Enpng kawvong (Dry Ashing Procedure) kot n pétpnon €ywve pe
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™ Pondela PaoHATOUETPOV ATOUIKNG amoppOPnons Tov oikov Perkin Elmer 3300. O
TEMKOG TOTOG TTOV YPTCULOTOLEITAL Y10 TOV VTOAOYICUO TOV 1VOoTOLEl®mVY elvar:

M = (ML oykopeTptkng @1dAng dmonong) * (A/B), 6mov M elvan katd mepintmon 1o
Ni, o Mn, o Zn ka1 o Cu, A= ppm petdAiov 610 ekyOAMGa (0L TO TOV PETPApE GTNV
ATOUIKT aroppoenon) Kot B = Bdpoc gutod o€ g yio v amotéppmon).

Edd, M (mg kg™ gutob) = 100 * (A/B).

2.3 MeTp1|6€LS OTOYELOV TAPAYOYNS

211G TEPIOCOTEPEG KAAMEPYELES, N TAPAYMYT GTO SLAPOPO. CNUEIX TOL Oypov
Slpépel kol amoteAel ovyxvd T Paom Yo TNV EQOPUOYN] CLOTHUOTOS YEMPYIOG
axpiPeiog. H pétpnon kot yoptoypdenon g Tapoywyns TPayLaTtomomonke vopic
10 EOWVOTWPO KaTd TN S1dpKELD TNG GVYKOUIING.

H ovykouidn tov ctapuMav éyve pe to yépt. Ta otagpvila Tomobetovvray
amd TOovg EPYATEG 0 MANCTIKES KAoOPec ywpntikotntag 11 - 13 kiddv mov ftav
TOMO0ETUEVEG KATA UNKOS TOV YPoUp®dV. Ot KAOVPES aprvovIay omd TOVG EPYATES
KOTO PNKOG TOV YPOUU®V oKPBOS 610 onueio oto omoio yéule n kéOe o, Ipv
amopokpuvlodv ot yepdteg KAOVPEg amd TOV  OUTEAMVA, TTPOYLOTOTOONKE
Katoypaen g 0éong kabe yepdtne kiovPag otov aumelmva. o Tov vToAoyiopuo
T0v péoov Opov Papovg kdBe KAOVPOg TAPOMKOV OEIYUOTOANTTIKG KOTO TN
ocvykodn 10 yepdteg kKAovPeg kot CuyloTnKav ¥PNCLOTOOVTOS NAEKTPOVIKO LuYo
TOmOOETNEVO GE E10IKN KATAGKEVT MOTE VO LITOAOYIoTEL TO HEGO PBapog KAovPag Kot
EUUECH VO VTOAOYIOTEL 1 TOPAYWOYN KApTdV ova 0éom yuu TG avAayKeg g

XOPTOYPAPNONG TNG TOPAYDYHGC.

2.4 METP1GELS TOLOTIKAV Y0P UKTI|PLOTIKAOV
2.4.1 Aevypotoinyia

O oapBpdéc TV delypndtov otapLAMadv mov mapdnkoav Ntav 118 1o omoia
tonofetOnKov oe TANOTIKEG cakoVAES Kot petapépbnkav o€ O4Aapo yuypng
ocvvinpnong tov Ilavemotuiov Oeocoriog kol aKoAOVONGE ePOPUOY TOV
mAéypotog 17 m X 27 m (32 kehd) og kdBe por amd TIG LETPTOELS KOl VITOAOYIGHOG
TOV HECOV OpOoL TV UETPHoE®V Yo KAOBe keA. Ot TOPAUETPOL TOV TOLOTIKAOV
YOPOKTNPIOTIKOV 7oL peTphOnKay ftav to Stdvtd oteped cvotatikd (°Brix), n
OMKY] 0EVTNTA, TO XPpOUA, TO HEYEDOS, 0 aplBuog Ko T0 BAPOC TOV EUTOPEVCIU®Y
pay®v avd BOTpu Kot To T0coaTo TS Enpng nalag g payog.
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2.4.2 T1poco10pIopog TOL YPORATOS

To ypopa tov Ao petpinke pe to ypopatopetpo Minolta
(novtého CR-400, Konica Minolta Optics Inc, Japan). [TapOnkav 10 petprioelg oe
OEKM OLULPOPETIKEG PAYES KO KATAYPAPNKE O HEGOG OPOG OVTMV. ATO TIG TAPAUETPOVS
L*, a*, b* ot o* ko b* ypnowomomnkayv yio. tov VwOAOYIoUO TOV YPOUATIKOV
nopapétpov C* kot h® (McGuire, 1992). To L* éyet khipoko omd to 0-100, 6mov
L*=0 eivor to pavpo kot L*=100 10 dompo. Oco mo peydro givor 1o L* 1660 Mo
eOTEWVO glvar 10 Ypdpa tov Kopmov. Ta o kot b* givar cvvictapéveg mov
TomoBeTovv TO0 YpdUA o€ Eva vonto oplloviio a&ova kdbeto oto L*. To dypwpo
opiletan amod T1g cvuvretaypuéves (0,0) yuo to o* ko to b*, avtictoyo. Av to a* eivan
BeTicd Ko 660 To peYdAo givat, T000 To KOKKIVOG glvat 0 Kapmdg, av gival apvnTikd
Kol 660 o pKpd givol, TOGO MO TPAGIVOL - UTAE YpOUHOTOS €lval o kopmoc. To
uetpnowo ypouo C* divetor cvvaptmoel tov a* kow b* and tov tomo C*= (a*+
b*)Y2. Teviké 660 o peyaro givar to C*, 1660 Mo Kabopd ypodua (ATOUOKPOVETOL
and 1o ykpt) éyet o kopmodg. To Hue (h°) eivon n andypmon mov divetar amd o KAGouo
b*/a*. To h°=0° exepilel to kOkkivo, h°=90° exppdalel to xitpwvo, h°=180° to
npdowo kot h°=270° to umke. Ze ocvvdvaopud ta C* xou h® divovv 10 axpiféc,
TPOYUATIKO YPOUO 1OHTEPA VIO EYYPOUOVS KOPTOVG, OTMG TO KOKKIVOL HNAL

(McGuire, 1992). Xe emtpomélion KOKKIVO GTAPOALN YPNCILOTOLEITOL EVOG OEIKTNG O

¢

.l .

¢

omoiog emeEnyel TNV TOLOTNTA TOV YPMOUATOS KOl
ovopaletar CIRG, Color index of red grapes, kot ‘
vmoloyiletaw  amd6 v  oyxéon CIRG=(180- h
h°)/(C*+L*), (McGuire, 1992). Ot Tipéc Tov deik

xopaivovtor and 2<CIRG<4 (Carreno et al., 1995). . QC)«’/’/

o=

P -

Ewéva 2.4 Xpopatouerpo

2.4.3 Exyviion yopov
IMa ™ pétpnomn g oyKoueTpovrevNng o&0TNTOG Kol TV OIAVTMOV GTEPEDV
CLGTATIKAOV 0 YVUOG TapaineOnke otvfovrag Katd péco 6po 10-15 pdysg and kdabe

LETaYEIPION LLE CLUTIEGTI] GKOPAOV.
2.4.4 Awwivta X1eped votatikd (AX.X.)
85

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 19:58:54 EEST - 167.114.118.212



AmO TOV EKYUVMOUEVO YLUO TOL TPOETOWACTNKE OCUUPMVO, HE TNV
TPONYOLLEVN dlodKacio, Hio EmG OVO GTUYOVEG YPNOLOTOMONKAY Yio T UETPNON
Tov A.Z.X. e yneokd S1obAAGILETPO Kol TO, OTOTEAEGLOTO EKPPACTNKAY G€ Brix
(%). Ipwv amd wdBe pétpnomn, On®G oamorteitod,

ywotav Babpovounon (UNdeVIGHOC) TOv 0pYAVOL LE

ameotayuévo vepd Kol HETOEL 000 PETPNCEMV “..
KaOAPIGHOG TOL [e KaBapd Tavakt. m::-_-q
8.3

H meplextikomra oe ocdiyopa petpndnke og

, , . , , ~
OMKGE O10AVTA OTEPER YPNOLUOTOIDVTOS YNPLUKO h

dwbracipetpo (H1 96801, HANNA).
Ewova 2.5 Ynoloxo

dtBAacipeTpo

2.4.5 Oykopetpodpevny oSvtnTo

H oyxopetpodpevn o&vtnta petpndnke pe ™ ypnon 2 ML and tov
eEetalopevo youd, ta omoia apormOnkav pe 18 mL aneotaypévo vepd. O apotmpévog
yords e&ovdetepwbnie pe NaOH 0,1 N éw¢ 6tov n Ty tov pH va @Bdcet 1o 8,2,
ocvpewvo pe to niektpovikd meyauetpo. Ta mL NaOH mov ypeidotnkav yuo tnv
eE0VOETEPMOT OA®V TOV 0EEWV TOV YLUOV UE KATAAANAO LTOAOYIGUO £3MOCAV TWV
oykopetpovpuevn o&vtmra. Omwg kot ot pétpnon tov AX.XE., ol UETpPNOELS

apopovoav petayelpioetg Kot Oyt kaOe kapmd EexwpioTd.

2.4.6 TIlooooT6 ENpiic ovoiag
I"a 10 moc0otd TG ENPag ovoiag petprdnke To Papog 5 paydv ot omoieg ot
ocvvéyela tomobethOnkov oe Enpaviipro pe Ogpuokpocio 60 °C yua 24 dpeg,

e&Nydnoav Eavapetpmvtog to BApog Tovg ympig v vypascia.
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2.5 Metpioeig ogiktn prdotnong NDVI

H XapTOYPaPNON mg
TOPOALOKTIKOTNTOS TOV  1010THTOV — TOL
evAopatog  (Compoénta, — TOKVOTNTA,
YAOPOPOAAN  KAm)  amotehel  gvpémg
eQopUOCOUEVT TIPOKTIKY) OTNV oumeAovpyio
akpielag. H  moporloktikoOtnta g
Compomtog TG auméAOL o@eideTal Kupimg
ot pHetaPorég tng owbeciudtrog vepol

ko Opentikwv (Tardaguila et al., 2011) kot

emnpedlel éupeco v TOcOHTNTO KOU TNV

TOWOTNTO TNG TOPOYOYNS, O1O0TL HeTAPAAAEL

Ewova 2.6 Métpnon deiktm
BAdotmong NDVI

TNV KATAVOUN TOL NAOKOD QOTOHS TNV KOUN
KOl TOV TPOIOVIOV TG @wtocvvieong petald
TV opyavev g aurnéiov (Hall et al., 2011).
Yy mapovca Epevva, peretinke o deiktng PAdotong NDVI (Normalized
Difference Vegetation Index) yio. T yoptoypaencn g Y®PIKNAG ToPUAAAKTIKOTITAG
TOV PUAADUOTOS TOV TPEUVAOV O 0010g HETPHONKE YPNOILOTOIDOVTAG TOV aucHnTpa
CropCircle (Holland Scientific, Inc.). O ocvykekpipévog ooOnTNPOG EKTEUTEL piaL
déoun QOTOG GLYKEKPIUEVOL UAKOVS KOUOTOG KOl HETPE TNV ovAKAGGCY amd TO
QUAAOUO XPNOLOTOIDOVTOS oucONnTiPeS 6TO £pLOPO KOl TO €YYVG VIEPVOPO UNKOG
KOLOTOG COUQ®MVA LE TIG TIEG TOV OTolmV &lval duvatdg 0 VTOAOYIGHOG TANBoLG
dewctmv (He et al., 2006). AvoAvTiKEG TANPOPOPIES Y10 TO. LEPT KO T AELITOVPYi TOV
awcOnmpa  CropCircle eivan  dwbéoyeg oty 1010GEMOO TG €TOUPEing

(http://hollandscientific.com). O deiktng NDVI mapéyst minpoeopieg vy tnv

KOTAGTAOT TOV (PLUAADUOTOC LIOJEIKVOOVTAS GTNV 0vsia OG0 TPdcivo Kol TGO
oKV glval 1o pOAAopa. [Taipvel Tréc amd peiov Eva (Yo To aumérL, 1 EAAYIOTN TIUN
Bpioketon mepimov oto 0,3 mOL AvTIGTOLKEL GE PO 1)/KOoL YAWPAOTIKO POAADUY) £
1,0 (moAd mpdowvo - {onpd eOAope). H Asttovpyio Tov asOntipa Poaciletor otnv
avAAVGON TOV PACUOTOC TNG PMOTEWVNG akTvoPoiiag. O acOnNTpag EKTEUTEL POTEV
axtivoBoAia 1 omoia avtovakAdTol amd 10 OAA®UA. AVO a1eONTAPES aviyveDOLY TV
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http://hollandscientific.com/

aKTIVOBOALD TOV OVTAVAKAATOL GE VO CLYKEKPIUEVO KT KOLLOTOG, TO OpOTd KOl TO
VIEPUDOEG. XVUPoVO pHe T Oeswpio, M YAOPOPUAAN TOL  JPLEPUKTOEIBOVG
TOPEYYOUOTOG OTNV TAVEO EMPAVEIDL TOL PUALOL ATOPPOPE TNV aKTVOPOAld TTOV
Bpioketotl 610 PAGHA TOV OPATOV, EVA 1| GTOYYDONG OOUN TOL HEGOPVAAOV €XEL TNV
01010 VoL avTavokAd TNV vEpuOpn axtivoBoAia.
O deikng NDVI vrrodoyiletan o¢ e€nc:
NDVI = (NIR - VIS)/(NIR+VIS)
Omov: NIR (Near InfraRed) eivor n avtavakiaon oto €yydg vaépvbpo ko VIS
(Visible) eivaw n avtovéxioaon oto epubpd (opatd) eaopa.

Yuvendg n vymg évrovn PAAGTNON TOPOVGIALEL XAUNATY AVAKAOGT] GTO 0paTO
Kot VYNA oto vrepiddeg kot dpa vymin ] NDVI. To @vAhopa g apméiov
avantOooeTol otadlokd Kab' Vywog otn Jddpkeln ™G PAACTIKNG mEPLOdOL, Kot
CLVETIMG T AV POAL EIvOL TAVTOTE TOL VEOTEPA GTNV KOUT, YEYOVOS TTOL dNUIOLPYEl
OVOLLOLOHOPPio. TNV TUKVOTNTO TOL ELAA®UATOC. H mhaivi) Katw koOun avapéveral
va detyver vyniotepn tiun NDVI og oyxéon pe v mAdyla dve kéun koping Katd to
apykd otddio TG PAACTIKNG TEPLOOOV OPOV TPAOTU AVATTOGGOVTIOL TO. GUAAC TNG
Baong. Kabmg 1o aumél mincidlel mpoc v opipaven, n EKntuén véov eOAA®V
(amd Tayveueic PLOGTONC) 6TO KAT® TUNHO TG KOUNG OTAOIOKA GTOUOTE, EVAD GUYVA
LEWOVETOL OKOUN TEPLGGOTEPO AOY® KOAMEPYNTIKOV emeufdoewv OnmOS TO
EEPUAMGLO. KOL 1 OPOIPEST] TAYLPLOV PAACTAOV 6TO TEPPAALOV TOV GTAPLADOV.
Avtifeta, 10 Gvo TR TG KOUNG cuveyilel va avamTUGOETOL GE OAN TN OLPKELN
™G KOAMEPYNTIKNG TEPLOOOV, €POGOV Ot Olabéoiol mopol (voatikol KAT.) eivor
emopkelg. Qo1600, 1060 T0 WAV OGO KOL TO TAGYIO TUNHO TOL (QLAADNOTOC
VTOKEWTOL GE TEPLOOIKN OQOIpEST AOY® EQAPUOYAG TOV  KOPLOOAOYNUAT®OV
(ovyvotepa O0tav M PAdotnon eivon {ompn) To omoiot EEO0UAADVOLV TPOGOPIVEL TIG
dapopég otn PAdotnon puetaéd tov onueiov tov aurekovo (Hall et al., 2011).

Mo 6lovg tovg MapamTdvd AOYOVG TPOYUATOTOONKOY UETPNGELS GTNV TAGYLN
KOUN € Ol0POPETIKEG YPOVIKEG OTIYUES KOTA TN JdpKELD TG PAACTIKNG TEPLOJOV.
‘Etol katd ™ Sidpkeia tov étovg mpoyuatonomdnkav 3 petprioeig NDVI (6/06,
11/07, 29/07).

Mo 11 avlykeg TV UETPNCEMV KOTOOKEVAGTNKE KOl YPNOYOTOmOnKe
petaAlkn PBdon N omoia TPosapUOlovTay 610 GUGTNUE TPOGOECNS TPV CNUEi®V
Tov ghkvotipa (Zynua 3.1). [Taveo o Baon cvvdeoTay o opllovTio KOIA0O0KOG e

dvvatotto optldvToG HETOKIVIONG, TAVED GTOV OO0 GLVOEOTOV LI KOTAKOPLON
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KOWAOOOKOG UIKPNG Sltopng e dvvatodtnTo Katakopueng petoakivnong. Iaveo ot
avtiy 1t dokd avoptidvtav o awoOnpog CropCircle. Me 1t ovykekpiuévn
KOTOGKELY TAPEXETAL 1] SOLVOTOTNTO TOTOHETNONG TOL AGONTPA 6TO EMBLUNTO VYOG
Kot amdotaon amd 10 eUAAopa (Zymua 3.1). ‘Etor tomoBetinke 610 TAGL NG
YPOUUNG TOV eLTOV og Dyog 150 cm and to €d0¢og kot 80 CM amd TV KOUN Tov

QLTOV Y10 TNV TAAY10 AV KOU).

X1nv Kopven g dokov ftav torobetnuévn 1 kepaio GPS (Differential-GPS 106,
Trimble Ltd., USA) yia tov xobBopioud g 0éong pétpnong. To GPS ka1 o
atcOntipag Eotedvav dedouévo o kotoypaeikd (data logger, Geoscout GLS- 400,
Holland Scientific Inc., Lincoln, NE) to omoio ta amobnkeve o kdpta pviung SD.
To xataypapd mpoypoppatiotke va AopPdaver pio p€tpnon avd devTePOAENTO.
SVVENDS £POGOV 0 EAKLOTNPAG, GTOV OToiov NTav TomobeTnUéEVOS 0 osOntipag,
Kwobvvtav pe otabepn tayvtnta 3,5 km/h 1 0,97 m/sec, to cbomuo Aaupave pio

pétpnon ava HETPO.

2.6 Megiétn Pertioong mowdTNTOS TOV OTAQVAOV PE TN Yprion puOpcTOV
avamtuéng
Hewpopatikdg apreldvog
Hewpapatikd oyeoro — Metayerpiosig

To ovykekpipévo meipapa £yve pe okomod tn HeAETN TG enidopaong tov ABA
(aumotowkov 0&oc), tov Ethephon (abvleviov) kar tov Prohexadione-Calcium
(emPpadvvtng avénong, n onoia mapepPaivel 6to petaforiopd twv YiBPepEAAVOV)
070, TOLOTIKA YOPOAKTNPLOTIKG TNG ayiyaptng mowkihiog ‘Crimson seedless’. Ot ovoieg
mov ypnowomomonkav pe okomd M PeAtioon TC TOWOTNTAG TOV TOPUYOUEVOV
TPOoiOVTOV, KoOMDG Kol TNV oAAOY ] TOV YOUPOKINPIOTIKOV TOV pOoy®dV Kol TNG
OTOQLANG LLE GKOTO TN dNUOLPYIL «VEMV TPOTOVTMVY, OLOPOPETIKAOV OO TO OPYLIKAL.
To meipoapa €ywve pe okomd Vv €£oymy OMOTEAEGUATOV GCYETIKA pHE TNV
OTOTEAECUATIKOTNTA TV OLGLOV CLTOV GE OylyopTr TOWKIAla. XT0 Teipapo emiong
EKTIUNOMKAY T EMITESA TOV PUVOMK®V Kol TOV avOoKLAVAOV TOV KLTTAP®V UETA TO
YEKOOUO LE TOLG TPELS PLOUIOTEG TG avanTLENG OTMG emiong Kol To €MiMEdO TOV
YPOUATOG, TOV SHAVTAOV GTEPEDMV GLGTATIKAOV, TNG 0&HTNTAG, TO TOGOGTO TS ENPNS
ovciag aALG Ko TOV PEYEDOVE TOV PAYDV TOV CTAPVAIDV PE GKOTO TNV 0PECT] TVYOV
Beltiwoewv oty modtnta. To abvAévio av kal oav ovoia to ethephon £yer moAn

89

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 19:58:54 EEST - 167.114.118.212



KOAQ OTOTEAECUOTO, O KOTOIEC TEPUTTAOCELS O€ TOIKIAEC gvaioOnteg o kaBolkovg
WYEKAGIOVG 1] XPNON TNG TPETEL VAL YIVETOL LE TOAD TTPOGOYN. XE AVTEG TIC TEPIMTMOELG
T0 OUTOIoKO 0o&L umopel va Pondnoet oAdd kot va Oswpnbel €vog KoAdg
OVTIKOTAGTATNG.

Emiong eAéyyOnke kol 1 cuVINPNOILOTNTA TOV TOOTIKAOV YOPOKINPIOTIKAOV
TV petayepicewv ta omoia petpinkav 30 muépeg petd ™ ovLYKOWon (TAnv
QaIVOMK®V Kot ovBokvavdv), agod npdTa cvvinpidnkav otovg 2°C kar 95% XY
(Crisosto & Mitchell, 2000). Katd tnv tomob£tnon tov 6TaQLuAIOV GTI GLGKELAGIN
ypnoporomOnkav mwpoototevTikd YoptTid ("ovvinpnrtikd'), To omoia. €KAVOLV
O10&eidto Tov Bgiov TPOSTATELOVTAG LLE AVTO TOV TPOTO TO. GLGKEVOAGHEVO GTOPVALOL
a6 mpocPoréc Tov Botpitn. H evepyn ovcsia 6e avtd ta xoptid eivor petadifeiddeg
vatpro (sodium metabisulfite).

O otdyoc avtg ™G HeAétng Nrav vo kaboplotel av 1 HETE TN GLYKOMON
TO1OTNTA TWV GTOPLAIDV TOL £YOLV HETOXEPLOTEL Le cvykevTpmaoelg 200 b L ABA
J€pepe amd exeivn TOV GTAPLAIMV OV lyav petayeptotel pe ethephon, o otdvrap
EUMOPIKN TPOKTIKN, N amd ekeivn v petayeipion mov déyxOnke Prohexadione-
Calcium (Pro-Ca) oce oyéon upe v mOWOTNTO TOV OTOQVADV 7OV Ogv Elyov

HETOYEPLOTEL e KOvEVO pLOUIOTY AVATTVENC.

XYAEOLOGNOC KL TEPLYPUPT] TELPARATOG
I'evika

To meipapa mpayuatomomOnke 1o 2013. O aureddvog otov omoio Ehafe ymdpo
elvar omv Podwd TvpvaPov. Ta ¢utd Nrav nikiag 6 €10V, OOUOPPOUEVH CE
YPOUU®OTO oy TOmov Avpag V pe B-N mpocavatolopd. To vrokeipevo 6to onoio
etvan gpPoracpéva eivar to 1103P. Ot amootdoelg pvtevong eivan 2,85 pétpo peta&d
TV ypapudv kol 1,2 pétpa emt tov ypapumv. O T1OmOg TOL €dAPOVS Eivor
miooppmoeg pe pH 7,5. ‘Eywvav 6 emepfdoeig tov 3 enavalnyemv. Ot S10popeTikég
emepPaoceig onuavinkav og 1, 2, 3, 4, 5, 6. H enéuPoon 1 arotelovoe 10 pdptopa,
omv eméuPoon 2 e@appoctnke U6vo daKTLAM®o™ Tov TPEpvov o Babog 2-4 mm,
omv eméuPoon 3 spapudommkav ypnon tov Ethephon xor doktvriioorn, oty

eméuPaon 4 epappootmke ABA kot daktoMwon, oty eméuPaocn S epoapuodoTNKE
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Ethephon pe ABA ka1 pe daktodioon. Kot oty eméufacn 6 e@oppootnke
Prohexadione-calcium poli pe daktvAiioon.

214010 TEPANOTOG

H epappoyn tov ymuxkov Kot g
dakTuAMmong £ywve ™ Agutépa 29 TovAiov
2013, xatd to

0TAd0 TOV TEPKAGLOD.

-Ta putd ¢ enépPaong (1) amoteAovoav to

péptopa.

-1 eUTA TG emépPoaong (2)

TPAYLLATOTOMONKE LOVO SOKTLAIWON.

- Ta outd g emépPaong (3) O6&xOnkav

yekaopud  pe  Swwvpo  Ethephon.  H

) ) ) ~ Ewova 2.7 Epmopucd mpoiov Ethrel
GLYKéVTpoon TNg Soong frav 1680 ppm and 4851 ¢ srapsioe Bayer CropScience

70 gumopikd okevoopa Ethrel 48SL oe vypry SA.

nopo1 ¢ etarpeiog Bayer CropScience. Xto
YEKAOTIKO dtddlvpa mpootédnkav emiong 3 ml wpookoAintikod ce 16lt vepov. O
YEKAGUOG €YIVE LLE YEKOOTAPO YOUNANG Tieonc He KATELOVVOUEVO YEKOOUO OTNV
KOPToPOpa CMdVN HE U1 amopUYn TNG UEPIKNG dapoyns Twv yOopw eOALwV. Emiong
Tpaypotonomdnke  daktuAimon v 0w
nuépa.

- Ta @utd g eméuPoong (4) o&yOnkav
yekaopd pe ABA ovuykévipoong 200 ppm

amo T0 EUTOPIKO OKEVOGLOL.

Xpnoonombnke 10 UTOPIKO OCKEVOAGLQ
Protone SL cg vyp1 LOPPN Kol GLYKEVTPMOT)
10% ABA ¢ etarpeiag Valent BioSciences.

A S o RUARIT

270 YEKOOTIKO O1dAvLO TTPOCTEOM KAV £TTioTg

3 ml mpookoAntikobd oe 16lt vepov. O el —
YEKAOUOG €YVe HE  WYEKOOGTNPO YOUNANG
Ewova 2.8 Eumopucd mpoiov Protone

SL g etaupeiog Valent BioSciences.
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mieong KatevhuvOLEVO GTNV KapToPOpa {OVN HE UN OToQLYT TNG LEPIKNG OaPpoyng

TV YOpw eOA®V. Eniong mpaypatoromOnke doktuoAimon v idio nuépa.

- Ta eutd ™ enépPaonc (5) d&xOnkav yekooud pe ddlvpo atbvieviov (Ethephon)
kol apnoioikov o&éog (ABA) . H ocvykévipmon tng d6omg tov abviéviov ntav 1680
pPpPM gUTOPIKOV CKEVAGUOTOG KOl 1| GLUYKEVTIPMOT NG 0OGNG TOV AUTGLOIKOD 0EE0C
nrav 200 ppm eumopikoh GKELACUATOG. XTO YEKAGTIKO Stdhvpo TpocTtédnKay emiong
3 ml mpookoAntikov. O WekoopOc €yve UE YEKAGTNPO YOUNANG Tieonc ue
KATELOVVOUEVO YEKOGUO OV KOPToeopa (mdVr HE U OmoQLYN TNG HEPIKNG
dwPpoyng TV Yopw®
QUALOV. Eniong
TPOYLLOTOTTO ONKE
doKTUAMMOT).

- Ta @utd g eméuPaong
(6) O&yOnkav yekooud pe
prohexadione-calcium
ovykévipmong 350 ppm
EUMOPIKOV  GKELAGUATOG.
Xpnoiponombnke 0
emPpaduving avénong e

10 gumopikd ovouo Regalis

10 WG og vypr popon Kot Eychva 2.9 Eunopwé mpoidv Regallis 10 WG tng
cuykévipwon  10% g &tupeiag Basf, The Chemical Company.

etapeiog BASF, The Chemical Company. Xto yekaotikd Sidivua mpootédnkay
eniong 3 ml mpookorAntikod. O YekaoHOG £YIVE HE YEKAGTNPO YOUNANG TEONG UE
KatevBouvopevo oty kapmo@dpa {dOVN He Un omopLYN TG HEPIKNG dafpoyng Tmv
YOp® PUAA®V. Ettiong mpaypotonomOnke daktuiioon.

H ovykopdn tov otapuMav g KAe petayeiptong £yve Kavovika TV nNuépa
NG GLYKOUONG OAOKAN POV TOL AUTEAMVA, KO 1] TOWOTNTO TOV CTAPLAIOV HETPONKE
T1I¢ enopeveg 1-4 nuépeg ko petd omd 1 pfve cvvtipnong otoug 2°C ko 95% XY.
Kotd v tomoBétnon 1wV oTOQUAMGV OTn  GLOKEVLOGCIN YPNOLLOTOMONKAY
TPOoTATEVTIKA YopTld ("ovvinpnrtikd"), To omoia £xovv TV KAVOTNTA VO, EKADOLV

dwoéeido tov Belov. Emiong eléyybnke kot M ouvInpnoypdTTe. TOV TOLOTIK®OV
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YOPOKTNPIOTIKOV TOV HeTOyEPicewv Ta omoio petpndnkov 30 muépeg petd

GLYKOULON).

2.6.1 M£0000c péTpnong avlokvavav 6€ KOKKIVO oTa@OAL0,
H pébodog avamtdybnke yio pétpnon tov ovbokvavov oe ota@Oite. ‘Crimson

Seedless’. TTapackevdlovpe o&wviouévn abavoln ¢ eénc. Amarteiton Sdlvpa
aBavorng 95% pe 2% HCI. Xg 946 mL 95% abavorng mpocBétw 54 mL mokvo
(37%) HCI.

Etowalo ocwiiveg ¢@uyokévipov pe 10 mL g oavotépo o&viopévng
aBoavoing ko moipve amoPapo. Amd €va aplBud paydv aeop® TPOCEKTIKA TO
QA010, TOov Tepoyilo ypnyopa kKo tov epPomtile omv ofwvicuévn  oBovorn.
[TpocBétm pe avtd tov TPOTOo 5 g PAO100 GTAPLALOV. OLOYEVOTOL® GE TOPGEAAVIVO
YOUST Kol UETA EMAVEINUUEVOL KOl UE TTPOCOYT OLOYEVOTIOL® o€ opoyevomowmt Ultra
Turrax. Anpiovpyd dvadec amd GOANVES He TPOGONKN UIKPOTOGOTT®V 0&IVIGUEVTG
a1Bavorng Kot euyokevipd otic 4000 rpm yuo 10 min. Aoufdve to vrepkeipevo vypo
(exybMopa) yioo ™ pétpnon g amoppdPNoNg 610 POCUATOPMTOUETPO. MeTd and
SOKIHEG Yoo PAO0 oTaPLAOD Ppébnke OTL TO KOADTEPO UNKOC KOUOTOG Yoo TNV
amoppoenon Tewv avbokvavov oto otagbio Crimson eivor ta 534 nm. 1o
eoaopatoemtopetpo  Palo  blank  o&wviopévn  obavoln ko,  ovdAoyo  To
QOoUATOPMTOUETPO gite undevilm pe to blank, site kpatd ™V Ty TOL YO0 VO TV
mpocBécw 1 aeopécm oty TeEMKN METpnon Tov avBokvoavov. Ot avBokvdveg
exepaloviot e Hovadeg amoppdeNoNG ova g PAOLOD GTOPLAIDV.

Av amattovvtor apowdoelg (n amoppdenon tov deiypatog avatepn tov 0,8,

TOTE apoLOVE pe o&vicpévn albavonn.

2.6.2 T1poco10pIopRdg GUVOLIKMV PUIVOMK®V GE (VIO PPOVTOV

[Mapaockevn apatod dwwAvpotog Folin-Ciocalteau: mpocsbétm 25 mL FC gunopiov g
225 mL vepd (apaiowon 1:10). Xprion pévo v nuépa mapacKeLNG.

[Mapackevn dadvpatog Na;COs3 (0,075 g NapCO3/mL): mpocsbétm 75 g dvudpo
Na,CO3 0g 925 mL vepov. Aatiipnon 6to paot.
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Ewova 2.10 Métpnon oAK®OV @aivOAMK®V 6TV emTpaméllo ToKIAI GTOQLAOV
Crimson Seedless.

Kapmdin avagopds yorlhkoov o&og: To mopoaokevn Stock dSiaAvpartog
npocBétm 0,5 g Enpo yaAlkd o&O o 100 mL vepov (5 mg gallic / mL v 500 mg%).

Oepuaive kot avauryvdm oto stirrer émg 6tov dtodlvbel TANpws. Alatnpd 6TO YoyEio

v Alyeg efdopaoEs.
ANpovpy®d TI 0KOAOVOEG APUIDCELS GE TAUGTIKES OYKOUETPIKEG:
Tel. ovykévipoon (Mg%)  TlpooBétm --- mL stock Kot ---- mL vepod

2,5 0,25 50
5 0,5 49,5
7,5 0,75 49,25
10 1 49
15 1,5 48,5
20 2 48
30 3 47
40 4 46

Avdivon: Exybumon pe ovumieon amo@AOloUEVOV KOUUOTIOV and Tovg 4
KOPTOVG NG EMOVOANYNG Héso amd tupdmavo. Xe 18 mL vepov mpocHétw 2 mL
yopov (1/10 apaimon yopod). Metapépom 2 ML ¢ avotépm apoimong TOV YUUOV 1
amd TG aveTéEP® apatdoel Tov standard yoliikod o&Eog oe yvdivo SCrew cap
colva kol TpocBétm 2 ML vepov. I'a blank dnuiovpyd cwAifve pe 2+2 mL vepo.
Y 2 hentd mpooBétm 10 mL apaid FC didAvpa, avaxkoatevw og Vortex 1 koAdnto pe
Parafilm kot avakatevw. Metd and 30 s — 8 min, mpocBét® 8 ml drahvpatog NaCOs,
avokatev® og Vortex 1 kaAvnto pe Parafilm ko ovakotedm. Apive yio pio dpa
otovg 30 °C. Tomobetd otovg 5 °C yw 30 min — 1 hr. Apnveo va ctabei oe

Bepuoxpacio dopatiov ya 5-10 min kot petpdo anoppdenon ota. 760 nm.
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Keparoro 3

AITIOTEAEXEMATA KAI XYZHTHXH

3.1 Emidpaon tov petoyepicemv pe Ethephon, ABA, Pro-Ca km yopoynq ety
rowoTNTa oTauM®@V ‘Crimson seedless’ anuéocmg PETE TNV EPTOPIKY] CVYKOULON
Kol petd oo 30 nuépes yoypis cvovripnong

3.1.1 Emidopaon Ttov petayepicemv o& OW0AvTd o©TEPEd OGLOTAUTIKA, OF
OYKOUETPOVUEVT] 0EVTNTO KUl GUYKEVTPMGT] OAK®OV QULVOAK®OV

Ta d10AvTd oTEPEG GLOTATIKA NG PAYOS OE OAEG TL HETAYEPICEIS, TOGO OE
aUTA OV pHETPNONKOAV OUECHOE HETA TN CLYKOUWN 060 Kol o€ ovtd petd amd 30
nuépeg ovvtnpnong, Nrav mopouowo (Iiv. 4.12). H oykopetpovpevn o&dmta g
payoc MNTov emiong mopoOuol o€ OAEC TIG UETOXEPIOELS €1TE Ol UETPNOELS £yvav
AUECOC PETA TN cVYKOdN gite petd amd 30 nuépeg yoyxpng cuvenpnong (Iiv. 4.12).
H ocvykévipmon 1ov oMKOV QOVOMK®OV TG payos o€ OAEG TIC UETO)XEPICELG NTAV
TOPOLO. OTOL OTAPVALN TOL UETPNOMNKOV OUECM®S UETA TN GLYKOMON OAAL Kol GE
avtd ov puetpndnkov petd amd 30 nuépec cuvripnong (Iiv. 4.12).
[Tivokag 3.1 Metaforés TtV SWAVTOV OTEPE®V  GLOTATIKOV (AZY), Ng
oykovperpovpevng o&umtog (O0) Kot TG GLYKEVIPOONS TV OAMKAV QULVOMK®OV
TOL VoL TV otapvAdv ‘Crimson seedless’ apéowc peTd T GLYKOUION KOt PETE
a6 30 npépeg yuypng ovvinpnons, agov eiyav €Qoppoctel 6T0 GTAO0 TOL
nepkacpov vepod (Control), yapayn (Girdling), Ethephon, ABA, cuvdvooud twv
Ethephon+ABA 1 Pro-Ca.

Xpovocg Metayeiplon AZz 00 OAwa
(%) (%) doawolka
(mg gallic
acid/100 mL)
Zuykoudn Control 19,7 0,66 124,9
Girdling 19,9 0,64 123,3
Ethephon 20,8 0,62 123,3
ABA 19,8 0,60 120,8
Eth+ABA 20,4 0,68 124,2
Pro-Ca 20,5 0,66 119,6
30 nuéPEG ouvtrpnon
Control 18,9 0,61 -
Girdling 19,6 0,62 -
Ethephon 20,2 0,65 -
ABA 20,5 0,64 -
Eth+ABA 19,7 0,63 -
Pro-Ca 19,9 0,64 -
InUavTLIKOTNTA
Xpovog NS NS -
Metayeipion NS NS NS
ESAo0s 1,1 0,06 7,4

Enuavtikotnto: NS pn onpavtikn dapopd
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3.1.2 Emidpaon TOV PETUYEPIGEMV OTO YPAONC GO0V KOl OTIS AVOOKVAVES

H mapdpetpog L* tov ypodpatog g payog dev dAlaée petd amd 30 nuépeg
ovovipnong oe oyéon pe v apywkn tun g (Iiv. 4.13). T'evikd, ot pdyeg tov
uaptopa giyav ™ vymiotepn tuf L* ko ou payeg g petayesipiong ue ethephon
elyav ™ younAdtepn T L*. Tt cvykoudn, ot payec amd tig petoyeipiosig ABA,
Eth+ABA, Pro-Ca kot yopoyn siyav vynAdtepeg tuéc L* amnd tig pdyeg tng
uetayeipiong pe Ethephon kou elagppd youniotepeg amd 1o pdptvpo (ITiv. 4.13).
Metd 1t ocvvtipnon ot dpopéc petalh Tomv peToyelpicemv peumdnkoy, oAdd ot
payeg amd T1c petoyepioeig pe Ethephon siyav ehappd youniotepeg tiég L* amd tig
PAYEG OO TIC AAAEG PETAYEPIOELS.

To Chroma g pdyoc oe Ohec TIC peTOEPioES, TOGO GTO GTAPOALN TOV
petpnOnkay apécmg PETA TN CLYKOUON 000 kot o€ avtd petd amd 30 muépeg
ovvtpnong, eixe mapopoteg tipég (Iiv. 4.13).

H yovio Hue dev dAla&e xatd t ocvviipnon v 30 nuépeg (Iliv. 4.13).
Axopa ot payeg tov otopuAdv mov déxOnkav Ethephon giyav onuoviikd pukpotepeg
Tiwég Hue amd 1o pdptopa kot OAec TG GAAEC HETOYEPIOES OUECHOS UETA TN
ocvykopd 6co kot petd amd 30 muépeg woyxpng cvvrnpnons. Ot petayepioelg pe
ABA eiyav payeg pe eAappd vymAdtepeS TIUEG A0 TIG PAYEC TOV GTAPVALOV TOV
déxOnkav povo Ethephon, evd ot phyec tov dAlmv petayelpicemy giyay onuUovIIKA
vynAdtepec Tinég Hue amod tic payeg mov 6éyxOnkav Ethephon kot cuvyvd mapopoleg
Tipéc Hue pe to papropa (TTiv. 4.13).

Ot avBoxvdveg epupavicoy YOUNAOTEPES TIUEG OTIS PAYEG TOL UAPTLPO, CE
avtég petd amod petayeipion pe Pro-Ca kot o avtég PeETd amd yopoyn TOV TPEUVOL
and TIg payec mov d&ymmkov petoyeipion ABA oty koprmoedpa (dvr, OTOV
uetpnnkav apéowc petd tn ovykoudn (Iiv. 4.13). Ou pdyeg mov déxOnkav
uetayeipon pe Ethephon eiyav tig vymiotepeg Tég oe avbokvaveg (Ewc. 4.1), evd
EVOLANETEC TEG elyav ol payeg petd amd petayeipion pe EthABA. Xtig avBokvdveg
dev €ywve pétpnon petd omd 30 nuépeg yuypng CLVTHPNONG.
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Ewova 3.1 Zbdykpion petold tov spoappoydv Ethephon kot ABA. Epgavog
KOADTEPOG O YPOUATICUOG PAYAG GTNV TPADTN EPOUPLOYN KLPI®g AdY® VYNANG 066G
EQAPHOYNG.

[Mivaxag 3.2 MetaPoréc tov Tapapétpov ypopatog L*, Chroma, g yoviog Hue kot
TV avhokvavodv Tov otaeuldv ‘Crimson seedless’ auéocmg Hetd T cvyKodn Kot
petd and 30 MuUEPES Yuxpng cuVINPNONG, 0POV &iyov €PAPLOCTEL GTO GTASIO TOL
nepkaouov vepd (Control), yapayn (Girdling), Ethephon, ABA, cuvdvaocud tov
Ethephon+ABA 1 Pro-Ca.

Xpovog Metayeiplon L* Chroma Hue (°) Anthcnns
(AAbs/g)

ZuyKopén Control 36,5a 10,5 59,1a 0,70c
Girdling 35,7ab 9,8 56,7ab 1,24c
Ethephon 30,5c¢ 9,5 23,4c 7,53a
ABA 34,2ab 10,7 41,0bc 4,69b
Eth+ABA 34,4ab 10,0 41,6bc 4,33b
Pro-Ca 35,4ab 10,6 52,8ab 1,04c

30 nuépseg ouvtipnon
Control 35,6ab 10,8 50,2ab -
Girdling 35,9ab 10,4 52,7ab -
Ethephon 30,9bc 10,3 24,4c -
ABA 34,5ab 9,9 43,5b -
Eth+ABA 33,3b 10,4 40,6bc -
Pro-Ca 34,7ab 11,4 43,1bc -

INUaAVTIKOTNTA

Xpovog NS NS NS

Metayeipion *EX NS *EX *Ex

E2Ao s 2,4 1,0 11,5 1,1

Inpovikotroa: NS pn onpavtiky dopopd, *** eninedo onpoviikdmmrog 0,001
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3.1.3 Emidopaon Tov petayepicemv Tg péong Tipng tov fapovg g payas, Tov
UMKOVS KOl TOV TAATOVG TS pAYOg

H péon myun tov Bépovg g payog evog BOTpu Ntav mapdpola o€ OAEG TIG
uetayepioeig (IMiv. 4.14). Idwitepa Bpébnke 6t 1 petayeipion pe EthABA &iye
vynAdTEPES TIUEG HEGOL PBdpoug pdyag petd amd 30 nuépeg cuvtPNONG ATd QLTI TNG
petayeipiong pe daktudioon i Pro-Ca otav n pétpnon €ywve apécms Hetd
ovykopd”]. Oreg o1 vTOAOUTEG PETAYEIPIOELS ELPAVIGAV EVOLAUETES TILES

To pnKog kot 1o TAATOC TG Payag o€ OAES TIG LETOYEPIOELS, TOCO GE OVTA
OV UETPNONKOV OUECHOC HETA TN CLYKOLLOT 000 Kot 6€ aVTd PETA amd 30 nuépeg
ovvtpnong, rav tapopoto (Iliv. 4.14).

[Tivakag 3.3 MetafoArég g péong Twng tov Pdapove g payog €vog Potpu
(AlIBrMs), tov pnkovg (Bringth) xou midrovg (Brwdth) g payog tov otapuiimdv
‘Crimson seedless’ apéowmc petd ™ ocvykopdn kot petd amnd 30 muépeg yoypng
CLVTNPNONG, APOL Elyav £PAPUOCTEL 6TO 0TAd0 TOL TEpKacpod vepd (Control),
yapayn (Girdling), Ethephon, ABA, cuvdvacud twv Ethephon+ABA 1 Pro-Ca.

Xpovog Metayeiplon AllIBrMs Bringth BrWwdth
(8) (mm) (mm)
Zuykoudn Control 4,26ab 25,0 17,11
Girdling 4,18b 24,7 17,93
Ethephon 4,48ab 24,7 18,08
ABA 4,38ab 24,2 17,51
Eth+ABA 4,56ab 24,8 17,73
Pro-Ca 4,18b 23,9 17,59
30 nuépPEG ouvtrpnon
Control 4,68ab 24,2 17,14
Girdling 4,44ab 24,0 17,51
Ethephon 4,63ab 24,7 17,72
ABA 4,37ab 23,2 17,09
Eth+ABA 4,81a 23,2 17,13
Pro-Ca 4,55ab 24,1 18,05
InMavTkoTHTA
Xpovog * NS NS
Metayeiplon NS NS NS
E2Ao s 0,63 2,0 1,05

Inuavtikotnto: NS un onuavtikr Stadopad, * eminedo onuaviikotntag 0,05
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3.1.4 Enidpoon tov peroyepicewv 6to fapoc g payas ava yYpoppdplo vemwov
Bootpiyov, 0 aplBnoS TOV poyov ava ypoupdpro vomig palas pootpuyov, To
0G00TO VEPOL TOV BOGTPUYOV KAl TO TOGOGTO ENPNS 0VGIAS TOV PayOV

To Bépoc TV paydv avd Ypoupdplo vorov Bootpiyov NToV UIKPOTEPO UETA
and 30 nuépeg cuvtpnong o oxéon Ue To PAPOC pay®dV 6T GLYKOUION AOY® TNG
AmOKOTNG OPKETOV pay®dv kotd Tt ovvtypnon (Iliv. 4.15). Xt ocvykoudn to
ota@vAla TG petayeiptong pe Ethephon siyav vynAdtepeg tipég fapouvg paymv avd g
vorov Bootpvyov omd to. oTaPLALL TG petoyeipong pe Pro-Ca, eved ot vwoéAouteg
petayepioelg iyav evoldueoeg Tyég Papovg paymv avd gr vomov footpiyov. Metd
TN GLVTNPNGON 01 SOPOPEG HETOED TOV PETOYXEPICEDV OTIS TIHEG BApOVS paydV ava gr
vomoy Pootphyov pewwdnkav oAdd M petayeipion pe Pro-Ca owmmpnoe Tig
YOUNAOTEPES TIUEG.

O apBuog tov paydv ovd ypoppdplo vorng palog Pootpuyov peidOnke
onNUovTIKA PeTd amd 30 MuéEPeC GLVTPNON € OYEOT UE TIG TIUEG OTY| GLYKOWLON,
KaBmg OTm¢ emmbnke glyope amokonn apkeTdv paydv ava otaeoi (ITiv. 4.15). Ot
Spopég petalh TV PeTayelpioemVy NToV EMAYLIOTES. ZVYKEKPIUEVO GTI) CLUYKOUION TO
OTOPVUALD TOL HApTLPA Elyay LYMAGTEPN TN aplBuod paydv avd gr vomng palog
BootpOyov and ta ctaevAle mov dExOnkav ABA, evd ot vmOlouteg peTOEPITELS
elyav evoldpeces TYES. AKOUA PETA TN GLVINPNON T GTOPVALN TTOL d€xONKav ABA
ouvEyloaV Vo £Y0VV TG YOUNAOTEPES TWEG oplBuol paydv ovd gr vommg palog
BootpOyov Ywpic OUMG CNUAVTIKEG SLOPOPES LE TIC GAAEG HETOYEPIOES. AVTA TO
OTOTEAECUOTO ONUOIVOUY OTL OAEC Ol PETOYEPIoELS €lyav TapOUolo aplBpd paydv
ANV TOL EAAPPA LIKPATEPOL aplBLoD paydv otn petayeipion tov ABA, evd siyav
Kol TopOUoLo pLOUO ATOKOTNG PAYMY GTN GUVINPNON).

To m060016 vepolh ToL PBOCTPHYOL HEIOONKE CNUOVTIKA KOTA TN cLVTINPNON
AOYy® Somvong Tapd TN GLVINPNON TOV CTOPLAIDV GE TANCTIKEG GOKOVAEG Oyl
epuntikd wkAewopéveg (Iliv. 4.15). Avt n ondAel vepod 0L PooTpvyov eglval
ONUOVTIKO TPOPANUO KATO TN GLVINAPNOCT TOV OTAPLAL®V, KoO®OC &ivol 1o o
TPOPOVEG COUTTOUN VTOPAOUIONG TG TOOTNTAS TOV CLYKOMGHEVTOV GTAPLADV.
311 oVuyKOdN T 6TAPOALN TOL HApTLPA Kot TNG peTayeipiong pe Ethephon giyav tic
VYNAOTEPES TIUEG TOGOGTOD VEPOL TOV BOGTPHYOV, TO CTAPVLALL TV UETAYXEPICEDV
yopoyn kot ABA giyov evOldpeseg TIEG Kot TOL GTAPVALN TOV LETOEPicE®V e Pro-
Ca kot Eth+ABA &iyov T1g yaunlotepeg TiHéG m0coaton vepol Tov Pootpvyov. Metd
™ ovvinpnon ta otoevAa ¢ petaysipiong Ethephon eiyav Eava v vymiotepn
TIUN TOCOGTOV VEPOV TOV POCTPUYOV, TO GTOPVALN TOV UETAXEPICE®V YOPAYN KOl
Pro-Ca elyav evolquecsec TIHEG KOl TO. OTOPOAL TOV HETOXEPIGEMY TOV HAPTLPO,
ABA kot Eth+ABA giyov T1¢ yapmAdtepeg TYEG TOGO0GTOD VEPOD TOV B0GTPUYOV.

To mo60016 ENPNg ovoiag TV poymdv HElmdnke pe T cvvtipnon kadmg Adyw
NG OVOTTVONG TV Pay®V, HEPOG TOV ATOONKELUEVOV VOATAVOPAK®Y 0EEWOMVOVTOL
(ITiv. 4.15). BéPora va onuewwdet 611 dev elyape avtictoyn peimon oto StoAvtd
oTEPEN GLOTOTIKG TOL LoV TV paydv (ITiv. 4.12). O petoyepioelg dev ennpéacav
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TO TOGOOTO ENPNS OVGING TOV PAYDV GTN GLYKOWUION KOl LETE amd Youypn GLVTIHPNON
(ITiv. 4.15).

[Tivaxog 3.4 Metaforéc Tov Bapous Twv paydv ovd Ypoppdpto vorod Boctphyov
(gBrgRch), tov apiBuov tov paydv avd ypappdpto vorig palag Bootpiyov
(noBrgRch), tov mocooton vepoh tov Bootpiyov (pcWaRch) kat 1o mocooto Enpnic
ovoiag tov paydv (CDMBIT) tov otapuAidv ‘Crimson seedless’ apéocmg petd ™
oLYKOUON Kol HeTd amd 30 nUEPES YuypNS GLVTIHPNONG, OPOV ELYOV EPAPLOGTEL GTO
otdd10 oL TEPKacpoD vepod (Control), yapayn (Girdling), Ethephon, ABA,
ocvvdvacpo tov Ethephon+ABA 1 Pro-Ca.

Xpovog Metayxeiplon gBrgRch noBrgRch pcWaRch pcDMBrr
(8/8) (#/8) (%) (%)

Tuykoudn Control 89,5ab 21,0a 48,4a 21,5ab
Girdling 76,4ab 18,5ab 42,7b 21,5ab
Ethephon 93,2a 20,9ab 48,3ab 22,0a
ABA 68,9bc 15,7b 41,3bc 21,2ab
EthABA 89,9ab 20,2ab 30,9cd 21,6ab
Pro-Ca 73,2b 17,8ab 28,9d 22,0ab

30 nuépeg

cuvtipnon
Control 55,4bc 12,1bc 29,6d 19,6ab
Girdling 66,5bc 15,5bc 33,1cd 20,3ab
Ethephon 60,3bc 13,1bc 35,3c 20,9ab
ABA 49,0bc 11,1c 29,4d 21,0ab
EthABA 58,2bc 12,8bc 30,2d 20,3ab
Pro-Ca 56,2¢ 12,4bc 32,9cd 20,7b

ZnMavTKOTNTA

Xpévoc %k 3k % %k 3k % %k 3k % %k %k %k

Metayeipion * NS ok k NS

ESAgos 16,9 4,6 4,7 1,3

Inuavtikotnta: NS pun onpavtikn dtadopa, * eninedo onuavtikotntag 0,05, *** eninedo
onuavtkotntag 0,001
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3.2 Zu{on ToTIK®OV YOPUKTPIOTIKOV

Ievikotepa amd didpopeg peréteg Exetl amoderydei mwg N epappoyn Ethephon
amelevbepdvel ™ QLTIKY OopuoOVN OBVAEVIO, oL TPOdysl TNV OPIHOVON TOV
otapuAidv (Mannini et al. 1981, Szyjewicz & Kliewer 1983) kot Beltidvel To ypoduQ
opiopévav gpubpov mowidv otapuiiov (Weaver & Pool 1971, Weaver &
Montgomery 1974, Powers et al. 1980, Dokoozlian et al. 2000). To Ethephon
QOIVETOL VO LELOVEL TN OKANPOTNTO TOV paydv oe pepkég mokidieg (Cawthon &
Morris 1981, Bryant 2004). O ot6y0¢ ™G Tapovcag HEAETNC NTov Vo KaBoploTel M
emidpaon ¢ epapuoync tov ethephon, tov ABA kot tov Pro-Ca oto ypopa, ota
obicyopa, oty o&VTNTA Kot OT0 GAAD QUOIKA KOl YNUIKO YOPOKTNPLOTIKG TOL
emrpanéClov otaguiod Crimson Seedless oty neployn tov Tvpvéafov.

H petayeipion pe ethephon ennpéooce ta yopoaktnprotikd tov otapuiod. To
LUNKOC KOl TO TAGTOG dev emnpedotnkay onuoviikd. H exidpacn tov ethephon ot
Bedtioon tov peyébovg TV oTapLMOV €xel avaeepbel e MOAAES €pevvec.  XTIC
LETPNOELS HOG TapoatnpnOnKe P adénon o61o BAPOog Kot GTOV OYKO TMV GTAPLAIDV
Hetd Vv eeoappoyn tov ethephon oe didpopo otoEOA amd TV £QAPUOYN UE
ethephon og mopouoo amoteréopota £xovv kataAnéet kot dAlot epevvntég (Weaver
& Montgomery 1974, Kochhar et al. 1979). H at&non e Bapog ko 6yKo pmopel va
oQeldeTOl OGNV  EMTOYVVOUEVT] OVATTLUEN NG PAYOG KOl TNV EMTAYLVON TNG
opipovong amd to ethephon. H gpappoyf tov umopel va dieyeipel thv wpipovon
(Hale et al. 1970, Coombe & Hale 1973), mbovov e€outiog e mpoaywyng g
avénong tov auroisikov o&éog (Coombe & Hale 1973) § Adyw dueong dpdong tov
atBvreviov (Chervin et al. 2004) mov mopdyetar amd v amodouncn tov ethephon.
Evod 1o otapdia &xovv a&toloyndel g pn xApaxtnpikd @povta (n opipavon
Bewpeiton 011 givon e€aptdpevn omd 10 aBVAEVIO 0TO KAMUOKTNPIKG @povTa), £xel
nopatnenOel P wapodiky] advénon tov evdooyevovg atbvAeviov axpifdg mpv Tov
TEPKAGUO KOL TOPOY®YN OBVAEVIOL, OVTA TN YPOVIKY OTIYU, amorteitanl yio vo
avontoybovv opiopévor deikteg mpipavong (Chervin et al. 2004).

Avtd T0 amoteréopata ivol 6E GUUEMVIOL PE OPKETEG LEAETEG OTIG OMOIEG TO
YPOUL TOV paydv PBektidbnke onuavtikd and v poppoyn ethephon (Weaver &
Pool 1971, Weaver & Montgomery 1974, Blommaert et al. 1975, Powers et al. 1980,
Hardie et al. 1981). H epappoyn ethephon BeAitiooe 10 KOKKIVO ¥p®dUO 6TO GTAPOALO

Carignane (Shulman et al. 1985). Ot avBokvaveg &ival Ol YPOOTIKEC TOL &ival
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VIEVOLVEC Y1 TO KOKKIVO YPMOUO, OTO CTOUPOALN Kol TEPEXOVTOL GTO (QAOLO TOL
OTOPVALOD, EKTOG OO TNV TEPITTMOT UEPIKAOV TOIKIADV TOV OTOI®MV 0 TOATHG eivon
emiong ypouatiopévog (Fernandez-Lopez et al. 1998).

I'evikd, ta otavAla Tov déytnkay ethephon £dei&av o yevikn peioon oty
TOPAUETPO YpOUATOS L* oT1g peTpNoelg HOC, LTOONAMVOVTIOG Mo PeElmon g
QOTEWVOTNTAC TOL YPMOUATOC G€ avtifeon pe dALeg £pEVVEG Ol OTOIEC AVAPEPOVY TO
il amoteréopata yio v dpdon tov S-ABA (McGuire 1992, Carreno et al. 1995,
Cantin et al. 2007). Anladn 0 YPOUA TOV PAYOV NTAV TO TLO GKOVPO KOKKIVO amd
OAEG TIG LETOYEPIOELG.

To Ethephon, pe ™ dpdon tov otV ®pitaven tov EPovToL, £xel avapepbel
OTL pewwvel ) okAnpdtra tov Koprodv (Jensen et al. 1975, Yahuaca et al. 2001). H
HEI®ON TG OKANPOTNTOC TOV OTAPLM®V amd v epapuoyn ethephon pmopei va
elayrotomonBel kvovtag v Tpdt epoppoyn 3 N 4 efoouddeg LeTd TOV TEPKACUO
(aAdayn ypopatog) mapd oto apykd tov otdd (Dokoozlian et al. 2000, Bryant
2004). Qotoco, 1M KoBLOTEPNUEVY] E€QAPUOYT] UTOPEl Vo KOTAANEEL GE QTOYM
avantuén ypodpoatog (Bryant 2004).

H epappoyn yipPeptmkod o&éoc (GA3) otic mowkidieg emrponéliov
OTOPLAL®V YOI YiyopTa eivor [io KO TPOKTIKY Yo TV ETUKVVOT TNG PAyog Kot
TOV TGOUTLOV, TO OPOIMLL TOV AOVAOLOLDV Kot TNV adENCT) TOL HEYEDOVG TV PaydV.
Qot1660, 10 GA3 pmopel vo KaBvoTEPNOEL TNV OPILAVOT| KOL VO LELDCEL TNV EMITEVEN
BéAtiotov gpmopkod ypopotog (Dokoozlian 2000). To GA3, cvyvd ce piypo pe
dAAovg puBUoTEG avATTUENG, OTMG Ol KVLTOKIVIVEG KOl TO UTPOCGIVOGTEPOELDN,
epappoletot yuo tn Pedtioon g TolOTNTUS TOV EMTPOUTECIOV GTAPVAIDV, OKOMO KoL
o€ YMPEG OV giva véeg otV apaywyn emtpantliov otaeuimv (Warusavitharana et
al. 2008, de Souza Leao et al. 2010).

H nowidia g perémng pog (Crimson Seedless) amotvyydver vo emtdyel 1o
emMBLUNTO  €MiMEdO KOKKIVOL YPOUOTOS, TOOVAOG G OCLVETEW TOV VYNAGV
OepLoKpOCIOV TO KOAOKAIPL, Ol 0TOlEG AVAGTEALOLY T1) GLGGMPELST AVOOKLOVOV
(Dokoozlian et al. 1994, Spayd et al. 2002) ®¢ ocuvvémeld TOL GTEVOD EVPOVC
Oepuoxpaciov Muépac/voxtoag. XOpeovo pe v Poabpovounon tov KMUATIKGOV
ocuvnkov, n mepoyn tov Tuvpvdfov avikel oty mo embBounty ond TG TPELS
KaTnyopieg amd TAeVPAs BEPLOKPACIOV NUEPAG/VIKTAG COUPOVO TAVTO LE TO TEXVIKO
eyyepioro g Valent BioSciences. T'o. avtd to Aoyo emidéybnke n d6on twv 200

mg/L S-ABA n omnoio emléyetan Kot and Tovg TePLocoTEPoVg epsuvntés. A&ilel va
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avaeepBei 6t1  Valent BioSciences mpoteivel o 66on tov 400 mg/L S-ABA oto
oTAO10 TOL TEPKOOUOV Katl GAAN pia, pio. efdopdda apydtepa pe 200mg/L S-ABA v
T0 eMBLUNTA amoTEAEGHOTA Yo KAOE TepinTmon and TAeLPAG BEpLOKPAUCIDV.

270 GTAS0 TG WPILAVONG, TO TCOUTLA [LE OVOLOIOLOPPO XPDLLO LTOPOVV VL,
mopatnpndodv, pe TV mopovsio TAP®S KOKKIVOV Kol TPAGIVOV, oKOUd, payov. o
T, KOKKIVO GTOPUALL, 1] CLGGOPEVST AvOOKLAVDOV apyilEl GTOV TEPKAGLO, GTNV 0PN
™G opipovons, kot @aivetal vo puBuiletal, TOLAAYIGTOV €V UEPEL, amO TN QUTIKY
opuovn aunciowd o&p (Kataoka et al. 1982, Hiratsuka et al. 2001, Ban et al. 2003,
Lund et al. 2008).

Ovoieg ocav @uTkEG opuoveg (emdpdcelc mapoupoleg pe Tic owiveg,
KLTOKLViveg Kot YiPeptiiveg) elvarl cuyvd mapobeeg Ge OPYAVIKEG EVAGELS, Ol OTOTES
TPOYUATOTOOVVTOL UE  OPUVAMKEG €QOPUOYEG HE OeTikd  amoteAéopato OTIS
TOL0TIKEG TAPOAUETPOVG TV emTpaneliov ota@uAldv (Ferrara kou Brunetti 2008,
2010). o va emtevyBel opooyevég ypouo oto Toaumid, ot puOUIGTEG avamTuéng
Omwg T0 apnc1otkd o0&y (S-ABA) kot To atBuiévio (ethephon) ypnoiomolovvial 6Tic
TEPLGGOTEPEG YDPEG, OMOV 1 EPOPUOYN TOVG EMTPEMETAL OO TOVG TOMKOVG
kavoviopovs. Ot emyevelg epapuoyés S-ABA €yovv ogier 01t avéavouv 10
TEPLEYOUEVO TOV avBoKVAVIVOVY 610 PLO10 TV otapulmv (Peppi and Fidelibus 2008)
Beltudvovtag to ypodua dapdpov TotkiMav onwog tov ‘Flame Seedless’ (Peppi et al.
2006), Tov ‘Red globe’ (Peppi et al. 2007a), kot tov ‘Crimson Seedless’ (Peppi et al.
2007b, Lurie et al. 2009). EmumAiéov, to S-ABA omodeiytnke OtL &ival 7o
amoteAecpoTikd omd to ethephon ywa ) PBektioon tov ypodpatoc TV emttponilimv
otapuAidv Crimson Seedless, aAAG Ol TO ATOTEAEGUOTIKES LETOYEPIOELS KATOLES
Qopég mpokdrecav polakopo tov payov (Peppi et al. 2007b), oty oM pog
TEPIMTOON €YOVUE OLUPOPETIKA amOTEAEGHATO TOOVOV AOY®D TOV OlOPOPETIKDOV
ovykevipwoewv TV puvluotov. To omoteAéopoto otV - pETOYEIplON  UE
Prohexadione Calcium dgv mapovoiacov onpavtiky PeAtioon oto ypodUA, GTNV
avénon avBokvavemv OAAG KOl TOV LTOAOITOV TOWOTIKOV YUPOKTNPIOTIKOV TNG
ToIKIAlaG. 1o TapeABovV, To KOGTOG Tapaywyns tov S-ABA ftav moAd vymAd yia va
SIKALOAOYNGEL TNV EPOPUOYT TOL MG PLOUICTAG AVATTLENG, AALL TPOGPATA TO KOGTOG
TOPpOAY®OYNG TOL £xel pewwbel kot epoapudletar oty KoAAEpyelo emrpanélimv
otapLAGV ava tov kKocpo (Cantin et al. 2007). Zmv pekém pog n epapuoyn S-ABA
dev Peltimoe apkeTa TO YpOUA TOV paydv Tov oto@vitov Crimson Seedless mbavov

AOY® KO TOV LYNAGV OEPLOKPAGIOV TOV EMKPATOVGOYV GTNV TEPLOYY).
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H epappoyn S-ABA mpoipice Ty nUepOUNVIC. GUYKOLONG OTIC LETPNOELS LLOG
omm¢ ko og mponyovueveg peléteg (Lee et al. 1997, Peppi et al. 2006 2007b, Cantin
et al. 2007), eniong dev emnpéace 10 Papog Tov TeoUToD 1| TNV amddoc. Qotdco,
vIPEAV HEIMGELS 6TO BAPOg TV paydV Ge GLYKEVIPOGELS pe S-ABA dnwg cuvéfn
Kot oT1g O1kég pag puetpnoelg (During et al. 1978) i mopotnpnbnke po avénon oto
puéyebog TV paydv o Kamoleg ocvvOnkeg (emoyn EQOPUOYNS Kol TOGOHTNTO
epapuoyng) (Peppi et al. 2007a, Peppi and Fidelibus 2008). Emiong otig d1kég pog
nePpapatikés ovvinkeg, 10 S-ABA  katdeepe va  evioyvoer T Sodikacio
YPOUATICHOD OpOVTOS TEPLGGOTEPO OTIS avOOKLAVEG TOPG OTOL CLGCOPELVUEV
obxyapa, Onmg £xel 1O avoeepbei v ta. Pinot noir (Mori et al. 2005), 6énov n
oveo®pevon TV avlokvavav avénonke petd amd epappoyn 250 mg/L S-ABA.

[Mapatnpndnkav mapopola anoteréopata ota Flame Seedless mov 6&ytnkav
petayeipion pe S-ABA e cuykevIp®oELG TOV T €VPo¢ Kupouvotay amd 200 wg 600
mg/L (Peppi and Fidelibus 2008). H tiun h €dkolo pmopei va yiver avtiAnm omd to
avOpomvo patl. Kdto and tic dikég pog cuvOnKeg, To YpOUL TOV GTAPVAIDV TOL
Séytnkav petaysipion pe S-ABA Ntav mepiocdtepo potevo (h°=41,0) omd mopdpoieg
dokiuéc oto. Crimson Seedless otnv KoApopvia, 6mov 1o h frav peta&d 21-23 e
d6om 150-300 mg/L S-ABA (Cantin et al. 2007) kou 18-56 pe 75-300 mg/L S-ABA
o€ JPOPETIKEG YPOVIKES oTiyuég epapuoyng (Peppi et al. 2007b). To Chroma kot ot
TWéG tov h Nrav oAb kovid oTig Tég mov giyav avoeepbei TponyoLvUEvmg Yo TO
Red globe (Peppi et al. 2007a) kot ta Flame Seedless (Peppi et al. 2006), 6tav ot
ovykevipmoelg tov S-ABA Mtov mopduoleg HE aLTEG TOL EQUPUOCTNKAY GTNV
napovoo peAétn. To omoteAéopata OPIGUEVOV TEPAUATOV VTOOINADGVOLY OTL TO
eMinedo NG OPHOVNG OTO GTAPVALD KOTA TO TEMKO GTAO0 0pipavens dev cuvdeTat
HE TN QUOIOAOYIKN] TNG EMIOPUOTN OTN GLYKEVIP®ON TOV 0vOOKLOVAOV Kol TO
ypopatiopd tov eAotov (Daeter and Hartung 1995), enedn n evepyn| cvykévipmon
™G oppovNG oyetiletar e T0 6TAd0 MPILUVOTC.

Ta amoteAéopatd pog £€3€i&av OTL 0 YPOUOTICUOC evioyOOnke pe
petayeipion tov otapulov pue S-ABA, oAAd ot emdpdoelg mapotnpnonkov cto
QAOL0 TOV CTOPLAIGOV Kot Oyl TN GLYKEVIPMOOT OHAVTOV GTEPEDV Kol TN Heimon
mc o&vmrog. IMopopown oamoteréopoto  avoaeépbnkav yw ta  Merlot, 6mov
nopatnpiOnke e vynAdtepn avénon ovlokvavdv katd TNV Opilaven TV

OTOPLAIOV TaPd OTH GLYKEVTPp®ON cakydpwv (Owen et al. 2009).
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Ytov mepkacud, N misoyneio tov S-ABA petaeépetor omd ta gUAAL oTol
ota@LAle Omov kot cvoowpevetar (Antolin et al. 2003). v mpayuatikdtnTa, T0 S-
ABA ocvvrtifetor ota mhaotiow (Cutler and Krochko 1999) kot 1 ovykévipmon tov
ota @OAAa glvar yevikd vynAn (Antolin et al. 2003), enedn to S-ABA gundéketarl 6t
pOOUION TOV GTOUATMV, TNV OVOYN] GTO OTPEG Kl GE AALEC PLGIOAOYIKESC O1EPYOCIES
TV QUAAV. Q01000, T0 S-ABA givan emiong dpbovo ota avon Tov oureldv Kot To
veapd mpdowvo otapvia (Koussa et al. 2004). Katd ) cvykopdn, 1o mepieyopuevo
o0V S-ABA ota stapolia stvor yopmAo.

Emundéov, ota Crimson Seedless n amovcio yiydptwv pnopei eniong vo £xst
moiEel éva onUOvVTIKO poOAo, emedn £xel mapotnpndel o onpavTiky opopd ot
ovykévipwon tov S-ABA 610 AOLO TOV GTAQLMOV pE YiyapTa Ko YOPIg yiyopTo TG
mokidMog Pione kotd tn dudpkelo TG S10d1Kaciog @pipavong Pt T GuYKoudn,
vrodnAdvovtag £totl pa mhavh mwapoyn S-ABA oo to yiyapto oto grotd (Kondo
and Kawai 1998). Ze (o ovykpion petald 1oV moKIAMGV LE OPOPETIKO UNYOVIGUO
kaprddeong (Gokturk Baydar and Harmankaya 2005), to mepieydpevo tov S-ABA
ntov vynAdtepo o€ o mowkidia pe yiyoprta (Italia) oe oyxéon pe GAAn yopig yiyapto
(Perlette), vrovo®vtag €161 TOV OMUOVTIKO POAO TMV OTEPUATOV. LINV TOIKIALQ
Concord (Vitis labrusca L.), n ovykévipowon tov S-ABA ot cdpka ovénbnke povo
otav ta onéppota opipacav (Cawthon and Morris 1982), emBefardvoviag €tct Tov
mBavd poro TV orepudtov, pall pe ekeitvo Tov eUAA®VY, 61N cvykévipoon S-ABA
070 oTaQUAL. Ta avOPILO GTEPUATO UTOPEL VO LELWGOVV T1 GLGGMPEVOT Tov S-ABA
Kot va KaBouoTeprioovy Thy @pipoavon Kot To xpopoticpd tov kaprov (Cawthon and
Morris 1982), oav kot To oTAPOAMO YOPIC OTEPUHOTO EMioNG @PAlovy Kot
ypopatilovrol.

O ypdvoc Ko o TPOMOg TG cvoompevong Tov S-ABA Bpébnke va eivan
otafepOc oe €peuveg mOL TpaypatomomOnKay yu 3 ypovia, aveEaptnTa amd TIC
koupkég ovvinkeg (Wheeler et al. 2009), ouwg vyniég voktepivég Beppokpooieg
UTOPOLV VO LELOCOVV CNUOVTIKG TO TePlEXOUEVO €lTe TV avBokKvovdV glte TOL
OUTGI01IKOV 0EE0G GTOV TTEPKAGHO o€ oyéomn Ue TiG yaunAég Oeppokpacieg (Koshita et
al. 2007). [T ocvykekpluéva, 1 TPOUYWYN TOL YPOUATICUOD TOL GAOIOV UTOPEL Va.
emnpeactel apvnTikd amd VYNAEG VoKTEPIVEG Beppokpacies, emeldn N Bepuokpacia
0V EPoVTOL elvar évag mapdyovtag KAEWL ylo T dnuovpyia Tov avlokvavodv Kot

0V £pVBPOD YPOROTOG TOL A0V TV oTtaLAlOV (Koshita et al. 2007)
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3.3 Xoptoypdenon £60IKOV avarlOCEMY

Ta amoteAéopata Twv avorlvoenv e detypotoinyiog (3 detypata) g mpog
™ UNYOVIKY 60GTOGT, 0V TTapovctdlovTal 6€ ¥aptr 00Tl 1| SEIYHATOANYia dgv NTaV
Aemtopepng, mopelye PEPota pon TPOTN AMEKOVION TNG TOPUAALOKTIKOTNTOG TOV
€0apovg. Ta delypota avalvdnkav 6to epyactiplo Ko Ppédnke OTL 1 TEPIEKTIKOTNTA
o€ Qo NToV HETPLO. GTO KEVIPIKO KOl OVOTOAKO TUNLO TOL OUTEADVO Kol LYNAN
010 duTKd Koppdtt. H thg pe v dpytho elyov mapdpote xwpikn TopoAloKTIKOTTO
HETOED TOVG UE YOUNAEG TYES GTO SVTIKO HEPOG TOVL CUTEADVO KO UETPIEG TILEG GTO
VTOAOUTO TUNLLOL TOV CUTEADVOL.

Ytov Iivaxa 3.5 mapovoidlovral ta Pacikd TEPIYPOPIKO GTATICTIKG Y10 TG
avoivoelg edapovg v pH, niektpikn ayoyiwomto (ECa) kar mepiektikotnto o
opyoavikn ovoia (O. ovoia). Movo yoo tnv opyavikny ovcio Ppédnke onuavtikn

TOPOALOKTIKOTITO GTOV OUTEADVOL.

[Mivokag 3.5 Boowd 7eplypo@ikd OTATIOTIKA Yo TG UETPNOELS  E€00POAOYIKMOV

YOPUKTPLOTIKOV
N Range Min Max Mean Std. Dev. Variance C.V.%
pH 32 0,495 7,01 7,505 7,357 0,119 0,0146 1,62

ECa (us 32 177,616 446,1 623,72 5205 44,34 2029,9 8,52
cm)

O.ougia 32 1,147 0,638 1,78 1,22 0,35 0,12 28,7
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To €&dagog TOL OumEADVO
YOPAKTNPIOTNKE 0VOETEPO £m¢
aAkoAkd pe to pH va xopaiveton
petaly 7 €mg 7,5, €0pOg TIUAOV TOV
Bewpeitan 100VIKO Yo mv

aprerokaAlMépyeto. (Hofmann et al.,

2003 & Povumog, 1996). Ilpoc to

BOpelo TUNUOL TOV OUTEADVO Ol TIUEG
pPH ftav cuyvd ot yoaunAdtepesg, Vo
oT0 VOTIO TURUe MTav  otobepd

vynidtepeg (Zy. 3.1).

[Mapatnpndnke avénuévn

NAEKTPIKT aYOYLOTNTO 010
OVOTOAKO TUNHO TOV OUTEADVO, EVED
n YOUNAOTEPN GLYKEVTPMOO
EVIOTOTNKE OTO OLTIKO Kol KLpiwg

010 BOpEL0 HEPOG TOL.

PH £dagoc

PH £€dagog
B oi-7.13
 1714-726
I 7.27-7.38
01020 40 60 Meters B 730750

Yyqua 3.1 Xdaptng pH oto €ddgoug

Eca é6agog

ECa édagog (us/cm)

Il #5.10- 45051

[ |49052-534.91

534,92 -579,32

o 10 20 40 60 Meters

Il 57933 -623.72

Yympa 3.2 Xaptc Hiextpikng
AYOYUOTNTAGOTO £60POC
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N

w%E N (viTpika@) £dagog

S

gl
[Mapatnpridnke ot n o
TEPLEKTIKOTNTA  €0GQPOVE O VITPIKN
popon almtov (NO3) Nrav Wiaitepo VYNAN
oe OAO TO TUNUOL TOVL OUTEADVO OV
avaAOY1oTEL Kavelg OTL To Oplol EMAPKEIEG
kopaivovtor oto. 10 mg kgl, pe tc

UEYOADTEPES TIHEG VAL TAPOLGLALOVTOL GTO

OVOTOMKO HEPOG. H YOPIKN
TOPOALOKTIKOTNTO ©TO0 VITpIKO N  ©TO

£dapog Kopudvonke oe pétpro eninedo (C.V. e

I 5504 6181
= 11,84%) (ITiv. 3.6) (Svpvig, 2012). — P
%GMQ!E!S B oo o0

Syquo 3.3 Xaptng N (vitpikd) 6to £50.(p0og

N

w<¢E N (appwviokd) £dagog

S

H ovykévipoon oe oappoviaxkn
popon alotov (NHy) edwodtepa 610 vOTIO
Kot OLTIKO  TUNUOL  TOV  OUTEAMVO
TOPOVCIACTNKE  LYNA Kol YOUNAT OTO
Bopelo tunuo tov oumedova. H yopikn
TOPOALOKTIKOTNTO KOUAVONKE o€ 1d1aitepa

VYNAL eminedo ue GLVTEAEOTN

uetapintomrag C.V. = 45,25% (ITiv. 3.6).

N (appwviakd) (mg/kg) édagog
I 566 -14.20

[ ]1430-1992

[ 19.93 - 25,55

I 2556 -31.18

01020 40 60 Meters

Zynua 3.4 Xapme N (appoviekd) 108
670 £00.00G
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[Mivokag 3.6 Boowkd 7Eeplypo@ikd OTATIOTIKA Yo, TIC UETPNOELS  EOQPOAOYIKMOV

YOPUKTNPLOTIKOV
N Range  Min Max Mean  Std.Dev. Variance C.V.%
N (Nutpkad) 32 27,06 5504 8210 63,63 7,53 58,59 11,84
N (oppoviokd) 32 22,51 8,66 31,17 17,16 7,76 62,28 45,25

H mepiektikdOtta Tov €d4¢povg o€

KGAo MTav €vidg TOV oplmv EMAPKELNG N

WG KL VIEPEMAPKELNS OTO UEYUADTEPO “”¢>E RiEbugog
HEPOG TOL OUTEADVO, KOODS KupavOTKe
omd 136,5 — 1111 mg kg™, (to opw
enapkelng tov KoAiov ya K etvanr 150 —
250 mg kg, Svpwiig, 2012) (Zy. 3.5). To
€0pog Kol M YOPIK TOPUALUKTIKOTNTO
¢ mepektikdTTog Tov K 610 £800p0c
Nrov witepa vynin (C.V. = 67,03%)
(ITiv. 3.7) ywpig va vdpyel n dvvaTOTNTA

onuovpyiag (ovov pe  SOQOPETIKEG

ovykevipooelg. H peydn ¢@ucioloykn i o)

onpacia Tov K éykertoar ot pvduon tov - 2222?2222
OCLMTIKOD dUVOIKOD Kol TN SaThpno —— B
o8 n n npnon [ | I 50055 - 111,50

MG OMOPYNG OTO KLTTOPO KOl KOTE
, ) ) Syquo 3.5 Xdaptng Kaiiov 6to £dapog

OGULVETELDL. GTOVS 10TOVGC KOl GTO POAO TOL

oTN METOPOPA Kol TO UETOPOMOUO T®V

VOUTAVOPAK®V Kot avATTLEN TOV KAPTDV.
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w«@k E Mg £dagog

H yopwn moporloktikdOtnTo
TOV €30(POVG G€ OVTUALAELO LOYVIOLO
fnrov vynAn (C.V.= 21.90) (ITiv. 3.7).
H meprektikomta Mg xopdvOnke amd f‘*‘ = . :“-‘
210567 mg kgt Ty 3.6), )
OLYKEVIPAOOELS OV Ppiokovior €vtog

Tov opiov endpkeog ywoo Mg og

aUTEADVES, KaOMG T Oplo EMAPKELNG

Kopaivovror omd 100 - 250 mg kg'1

(Zvuvig,  2012). Emiong ot

Mg £5agog (mg/kg)
Biproypapio €xovv  katoypopel o€ I 210.16 - 209,31
el x PO \ | 299,32 - 388,47

’ . ’ 01020 40 60 Meters
€00PN OUTEADVOV cvyKevIpdoelg Mg o — 388,48 - 477,63

Il <7764 - 56679

oL Kvpaivovion and 22,6 €éog 916 mg Zynqua 3.6 Xdaptc Mayvnciov 6o £30.¢pog
kg™ (Kment et al., 2005).

i i& oL Ca £dagog

H GLYKEVIPMOT TOL
avToALAEIov acPectiov Kopavonke oe
xopunAd emineda pe Typég and 854-3045
mg kg™t (Zy. 3.7), kubdg cOHE@VO e
™ BipAoypapio ta Kavomomrikd dpia
eoapwov Ca wvpaivovtar amd 8480-

10340 mg kgt (AkeEwadne, 1980).

Avtd avrkatomTpiletor kol GtV Ca ébaog (mgho)

Wwitepa YOUNAR OLYKEVTPMOO =] ?45:11 ; : 1:{; :;
r 4 | -
acPeotiov oTIg AVOADGCELG CN0M a0 6w M 1949.60- 2487.33
[ . — I 249734 - 3045,07
yuoa 3.7 Xaptng AcBeotiov oto 110
£001pog
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(QLALOSIYVOGTIKNG TOV TPAYHaTOTomOnKay otnv enoduevn mepiodo avlopopioc. H

YOPIKN TAPOUALOKTIKOTNTO KopavOnke oe vymia enineda (C.V. = 31,84%) (ITiv.

3.7).

[Mivakag 3.7 Boowkd 7Eeplypopikd OTATIOTIKA Yo, TIC UETPNOELS  EOQPOAOYIKMOV

YOPOKTNPIOTIKOV

N Range Min

Max Mean Std.Dev. Variance C.V.%

K (mg kg 32 975 136,5
1

Mg (mg 32 356,630 210,157
kg™)

K'/Mg™ 32 2714 0,329
Ca'(mg 32  2190,965 854,1

kg™)

11115 437,26 293,10 88679,54 67,03

566,788 415,50 91,00 8549,84 21,90

3,044 1,128 0,82 0,7044

73,19

3045,07 1988,46 633,15  413816,16 31,84

H yopwn mopoAloktikodTnTo
Tov  €0dpovg oe DOGEOpo MTAV
vymAn (C.V. = 54,28%) (ITiv. 3.8).
[Mapatnpndnke EMAPKELOL Ll
vrependpkeln P oto  €dagpog Ttov
QUTEADVO e GLYKEVIPpOOES 26-135
mg kgt (Zx. 3.8). Enopxig
MEPLEKTIKOTNTA. TOV €00povg oe P
Bewpeiton 10 gvpoc 20-50 mg kg, Ot
YOUNAOTEPEG  TIUEG  KOTOypAONKOV
07O OLTIKO TUNLOL TOV OUTEADVA, EVAD
avéavovtav n ovykévipwon P, 6co
TPOYMPALE TPOG TO OLVOTOAMKO TUTLLOL.

(Zopvng, 2012).

W%E P édagog

P édagoc (mg/kg)
35,77
50,45
70,06
134,70

I 2s50-
\ 3578-
50,46 -
0 10 20 40 60 Meters
- Il o07-

yfuoa 3.8 Xaptng Pooc@opov 6To £6GQOVG
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[Mivakog 3.8 Baotkd Teptypapikd GTUTIOTIKA Yo TIG LETPNOELS £d0pLKoD P

N Range Min Max Mean Std. Dev. Variance CV.%

P(mgkg) 35 1079 26,8 1347 56,84 30,854 982,73 54,281

w% E Fe £dagog

H mepiektikdOmTa tov 610mpov
0TO £00(POG TOV AUTEADVA NTOV  EVTOG
tov opiov endpkelag (>5 mg kgt) oto
HEYOADTEPO  UEPOC  TOL  OUTEADVOL
(Tewpyia — Ktvotpoeia, ) (Zy. 3.9). H
YOPIKN TOPOALOKTIKOTNTO TOV Fe Ntav

vy (C.V. = 28,9%) (ITiv. 3.9)

(Zopvng, 2012).
Fe édagog (mg/kg)
I cos 478
[ ]are-551
01020 40 60Meters E j?s:;

Syfuo 3.9 Xaptng Zidnpov 610 £30.90g

w¢> E Mn £dagog

H ovykévtpwon tov £ddpovg og
poryyQvio TaV 6€ LVIEPENTAPKELN GTO
Bopelo TN TOV OUTEADVA, EVD GTO
vOTI0 puEPog Ntav e enapkela (2-4 mg
kg™) (Zy. 3.10). To gdpoc ko 1 yoPIKn
TOPOALOKTIKOTITO TV 10101TEPQ

vy (C.V. = 87,6%) (ITiv. 3.9)

(Zvpvig, 2012). Ot yapunAotepeg TYEG

Mn mopovcidotnkoy 6To voTio-

Mn £8agpog (mglkg)

I 055 -3.00
3,01-7,00
01020 40 B0 Meters 7,01-10,00
[ .
I 001-1937
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OVOTOMKO KOUUATL TOL KTHLLOTOG, OOV G€ LEPIKES TEpTTOGELS TO MN Nty o¢

HEPIKN EALELY.

[Moapotnpnonke LELOUEN w<¢£ L
TEPLEKTIKOTNTA YEVOUPYVLPOL GTO £S0POG )
OTO UEYOAVTEPO TUNUO TOVL OUTEADVO
(Zy. 3.11). H yopwn mopoAloKTikOTnTo
TOV YELOOPYVPOL NTAV GE LVYNAQ EmimedL .5‘:" 7
(CV. = 2675%) (Tiv. 3.9) (Souvic, )
2012). Embountn TEPLEKTIKOTNTA

€0dpovg o€ yevdapyvpo opiletar 1O

£0poc TOV TipdV ard 1-2 mg kg™,

Zn £5agog (mg/kg)
I o51-074
[ lo75-096
[ 097-119
Il 20-142

0 10 20 40 60 Meters

Zyfuo 3.11 Xdape Yevdapydpov 6to £60.90¢

[Mivakog 3.9 Baotkd Teptypa@ikd oToTIOTIKA Y10 TIG LETPNOELS £da@ikov ZNn, Fe ko Mn

N  Range Min Max Mean  Std.Dev. Variance C.V.%
Fe(mgkg?) 32 7.244 3.9842 11.2282 6.284 1.816 3.41 28.90
Mn (mgkg") 32 18489 0.880 19.36 4956 4.341 19.459 87.60
Zn(mgkg™) 32 0.9077 0.509 1.416 0.820 0.219 0.049 26.75
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3.4 XapToypaenon QUALOOAYVOOTIKNG

Bpébnke EMOPKNG
N
TEPLEKTIKOTNTO.  KoAfov  ©TOVG " @ . K @UMa
pioyovg t@v QUAA®V cg OAO TOV s

aprerdva (Zy. 3.12). Topeova pe
T0 Oplo  EMAPKELNG, EMOPKNG
ovykévipoon K eivon >0,8%, otav
oL ovaAvcelg yivovior  KOTG TO
oTAd10 TOoV TTEPKAGHOV. H ywpin
nopoAraxticot o K kopdvOnke
o€ oYeTIKA VYNAA emineda (C.V. =

195%)  (Iiv.  3.10). Ot

yopnAotepeg Tipég K ot oo

. ’ , K+ @UAAa (%)
Bpétnkov 6to KEVTIPIKO TUNLOL TOV I oo~ 124
, p P P P [ ]125-158
aumeAdva amd Poppd péExpL vOTO —— — 1
(Christensen,P.?.) —— M e

Zyua 3.12 Xaptng Koriov ota guAia

H mepektikdmta tov W<¢>E Mg @UAAa
pioyov tov @UAA®V GE HOyVIOlo s
KOUAVONKE o€  OapKeTd  YOuNAd
eminedo Kol TAVTA KAT® OO TO [
opwo emdpkelag mov eivan 0,30% |
Zy. 3.13). H YOPIKH
noporioktikotnto Mg ftav moAd
vynAy (C.V. = 31,15%) (ITiv.
3.10). Edd mpokertor  yia

YOPOKTNPLOTIKY mePinTOON

avTOyOVIGHo» otV Tpodcinyn Mg

Mg++ @UAAa (%)
a6 to K. H mpocsbnkn oto €dapog I o006
_ |oa7-023
[ 024-029 114
Il 030-035

01020 40 60Melers
| _Em

Zyfuo 3.13 Xdptne Mayvneiov oto gOALN
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peydang mocdémtag K etvar  dvvatdov  va  mpoxoaAécel  tpoomevio  Mg.

(Christensen,P.?)

N

/ Adyog K+/Mg++ (@UAAa)
wﬁé}» E

S

'Etot, 10 K avtoyoviletar évtova
10 Mg ota @VAlo. Xopnynon vyniodv
docewv K pmopel vo peuwost
ovykévipwon Mg oto  @OAMa  pe
ONUOVTIKEG EMMTOCELS OTNV  OTOO00T)
(Koukoulakis, 1989, Koukoulakis
k.0.,1989, Loue, 1984). Bdosl tov

AVOTEPMV TNYOV O UIKPN HETAPOAN

me avoloyiaog K/Mg pmopel va €xet

OVOUEVEIG EMATOCELS GTNV OVATTVEN TNG A6yog (K+/Mg++)
i ] i Bl 270400
OUTELOV. OL avotépm epeuvntég ~401-6.00
’ ’ ’ 6,01-8,00
TPOTEIVOLY  ®G  GPloTN  OYECM TNV 0100 4 coMeters — P

avaroyio K:iMg=3-4:1. 'Eto1 mbavov n Syfiua 3.14 Xéprne Adyov K IMg™ ot odha
HEIOUEVT] TOPUYy®YY] OTY OUTIKY TAELPA

T0V apmeEA®VE, opeileTar 6to 6Tt 0 Adyog K'/Mg™ vrepBaiverl v tyun 8, evd oto
OVOTOMKO — Ttufqua 1 TOPOY®OYN
BeAtioOnke oaioOntd, Kabbdg 0 HECOG A .
6poc tov Adyov K'/Mg™™ xopaiveton omd é

6 éog 8 (Zy. 3.14) (TTiv. 3.10).

H ovykévipwon acPeotiov 6ToVg
picyovg Tov eUAA®V KupdvOnKe peTa&y
1,19 - 2,38% «au Ppiokoviav evtdg TV
opiov emdprelOg 0TO OTAO0 TOL
nepkacpov (Xy. 3.15). H wavomomrtiky

ovykévipoon Ca ota @UALL ogeideton

oe 000 Mmhvoelc pe vitpikd acPéotio

oL  Elyav  €QOPUOCTEL TPV TOV

Ca+ @UAAa (%)

nepkacpd, Kabmg Omwg mpoavapépinie B o140
|150-1,78

) B 179208

01020 40 60 Meters - 209-238

Zyuo 3.15 Xdaptneg AcPeotiov ota OAAL
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n ovykévripoon Ca oto £dapog Ntav younAn. H yopikn mopariaxtikétta Ca frav

uétpae (C.V. = 13.58%) (ITiv. 3.10).
(Christensen,P.?)

H mepektikdmta 9ocpopov tmv
pioyov Tov eOAA@V kopdvonke ard 0,20
- 0,51% xou Bpiokovtav evidg Tov opiwv
emdpkelog (Zy. 3.16). Ov younAdtepeg
Tiwég P Ppébnkav oto Popelo-avatoiikd
TUHo Tov apmeAdvo. To gbpog kot M
TOPOALOKTIKOTNTO TV peTpioewv P
KOUAVONKoV € GYETIKA LYNAQ eminmeda
(C.V. = 17,86%) (ITiv. 3.10). 'EAlewym P
éxel oov omotéhecpo Tn peimon g

Q®TOcHVOESNC 0T TPEUVA KOOMG Kot TN

pelowon TG KapmdOESNG TNG TAPAYMYNG

P @UAa

01020 40 60 Meters
N .

P @UAAQ (%)

I 020-028
[ Joz29-035
[]o36-043
I 0.44-051

Kot TN petopévn avartuén tov pilikon  Zynpo 3.16 Xdptng Pocpopov oo gAML

ovotuatog. (Christensen,P.?)

[Mivaxog 3.10 Boaokd meptrypapikd otatiotikd Yo t cvykévipoon tov K, Mg, Ca kot P ota

0LV

N Range Min Max Mean  Std. Dev. Variance CV.%
K" (%) 32 1,32 0,91 2,24 1,44 0,280 0,081 19,469
Mg™ (%) 32 0,25 0,10 0,35 0,18 0,057 0,0033 31,15
K'/Mg™ 32 109 2,7 136 8,33 2,013 4,184 24,16
Ca' (%) 32 1,18 1,18 2,37 1,90  0,2586 0,069 13,58
P (%) 32 0,31 0,20 0,51 0,35 0,064 0,004 17,86
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H ovykévipoon ocidnipov otovg
pioyovg TV eUAA®V KoudvOnke and 26
— 84 mg kg? (twéc evtog tov opinv
emdpkelag  30-100 mg/kg oo
UEYOADTEPO  TUNUO. TOL  OUTEADVO),
EKTOC OO TO KEVIPIKO KOUUATL TOL
QUTEA®VO O6TO Omoio  mapoTnpHONKe
EMlewymn odnpov pe Tég omd 7-26 mg
kgt Enpéc ovesioc (Zy. 3.17). Mopdda
avtd O0ev VIAPEE  opaTn  EKONAMON
CUUTTOUATOV YAOPOONG Fe.
(Christensen,P.?). H  yopum
mopoAlokTiKOTTO Fe xvudvinke og

vynAa eninedo (C.V. = 36,35%) (ITiv.

3.11).

H mnepiektikdmmra Popiov orta
@OMa Kopavonke omd 30-32 mg kg™
(Zy. 3.18), ka1 Hrav evtdc TV opiv
endpkelog mov kKvpaivovion amd 30 g
100 mg kgt Enpag ovoiog, oA
YOUNALL. H

OYETIKA YOPIKT

TOPOALOKTIKOTNTOL TOAD

youmA (C.V. = 1,43%) (ITiv. 3.11). H

B Nrav

EMewyn B epeavifetar ota vedtepa
QUAAO LE YADPWOOT), TAPALOPPOOCT] KO

avamTuén AVTOV.

OQCVUUETPT
(Christensen,P.?)

Fe @UAAa

Fe @UAAa (mg/kg)

Il 70-2615
[ ]e616-4520
[ 45,21 -84,25
01020 40 60 Meters - 64,26 - 83,30

Zyua 3.17 Xdaptng Z101mpov oo ALY

B pUuAAa

B @UAAa (mg/kg)

I :0.05- 3057
| 30,58 -31,10
| 3111-3163

Il 154-3216

01020 40 60 Meters
| -

o 3.18 Xdaptneg Bopiov ota godia
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W $E Mn @UAAa
[MoapampnOnke  vrepemapkel

HayYoviov GTOuG HGYOUG TV QOAA®V

o€ OAMOKANPO TO TUNLO TOV OUTEADVO, LLE

wpéc omd 72-315 mg kgt pe ta [ f"‘" e
QULoAOYIKE  Oplo.  EMAPKEDG VO / 7 ‘ ,L, . ) .

Kopaivovror and 25-60 mg kg'1 Enpég f | | ‘,"‘

ovoiag (Zy. 3.19). H yopum S N
mapodlokTikéTntoe Mn - ftav  vymAn J .\7 N v _J
CV. = 2169%) (liv. 311). | - N / 7 \/ _ /

Tpogomeviec Mn  eivar omdvieg kot
Mn @UAAa (mg/kg)

B 7290 - 13365
[ 133,66 - 194,40
I 194,41 - 255,15

OLVOVTOVTOL  Kuplowg o€ ouméAMa

EYKATECTNUEVA GE AGPECTOVYN EOGPN LE

0 10 20 40 60 Meters

VYNALG TES £60p1K0D pH. -—— I 25515 - 315.90

(Christensen,P.?) yuoe 3.19 Xdaptneg Mayyaviov ota puALQ

H ovykévipoon wyevdapydpov

OTOVG HoYOVE TV EOAA®Y KLpUAvONKe y
W¢>E Zn @UAAa

oe younAd emineda (emimedo EAAEIYNG)
pe téc and 5-13 mg kg™, evod o tipée
EMAPKELNG Kupaivovtor amd 26-60 mg
kg™t Enpic ovoiac (Zy. 3.20). H yopiky
Katavop] Zn MTav  OYETIKE  LYNAN
(C.V. =19,55%) (ITiv. 3.11). H éAkewyn
Zn mpokalel piKpo@uAAia, peimorn g
Kapmoddeong kot ukpopayio.  (Peter
(Christensen,P.?. Use of Tissue Analysis
in Viticulture. U.C.C.E. Pub.Ng10-00).

Zn @UAAa (mg/kg)

B se5-7.42
743-9,18
9,19- 10,94
01020 40 60 Melers
[ = . I 095- 12,70

Syuo 3.20 Xdaptng Yevdapydpov ota

LY VN0S 118
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[Mivakag 3.11 Boaowkd meptypoagikd otatiotikd yio Tig avalvoelg B, Zn, Fe xor Mn ota

QUM
N Range Min Max Mean Std. Dev. Variance CV.%
B (mg/Kg) 32 2,1 30,047 32,155 30,657 0,439 0,199 1,43
Zn (mg/Kg) 32 7,043 5,65 12,69 8,71 1,70 2,999 19,55
Fe (mg/Kg) 32 76,20 7,098 83,3 61,44 22,34 515,262 36,35
Mn (mg/Kg) 32 243 72,9 315,9 177,42 38,49 1529 21,69
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3.5 Xaproypaenen NDVI (Metpiiesic pe tov areOntipa Crop Circle)

Ot petpnoelc mpaypatoromnKay Hovo yioo TV TAAY KOUN TOV QUTOV NG
QUTEAOD AOY® TNG TPAYUOTOTOINGTG TOV KOPLPOAOYNIATOS TO OTTOI0 OLOYEVOTOLEL TO
oyNUa ™G KOUNG KaBIGTOVTOG OVGKOAN TNV AVAYVAPLIOT TUNUATOV UE SLOPOPES MG
TPOG Ta YOpoKTNPOoTIKG ™G PAdotnong (Kazmierski et al., 2011). Xe yevikéc
ypoppéc, ot petpnoelg tov NDVI mapovsiocov younin mopoAlokTikdTnTo KOPimg
AOY® TOL HIKPOD VPOV TOV TILADV TOV HLETPNCEDY KOl TNG TPOYLATOTOINGNG CLYVAOV
EEPUAMGATOV TTOV TEIVOLV VO OUOAOTOLOVV TN YOPIKY] TOPUALUKTIKOTNTO TOV
wothtov tov euAlopatog (Hall et al., 2011). To &dpog TV TIHOV KLUAVONKE
peta&y 0,596 ko 0,710, evd 0 GLVTEAESTNG TAPOAAAKTIKOTNTOG EAAPE YOUUNAES TILES

OV GNUOLVEL YOUNAN YOPIKT TOPOAAAKTIKOTTA.

Amo tovg yhptec NDVI Sakpivovtan kamoleg (dveg (Zy. 3.21 — 3.23). H
outikn mAevpd mapovotdlert vynAég e NDVI yeyovdg mov vmodnidver €vtovn
avamtuén péypt Tig apyég lovAiov, evd amd exel Kot Emerta Tapovstdlet YOUNAEG TULES
delyvovtag Ot Ta PUTA NTav Arydtepa e0pwota. Avtd cupPaivel S10TL 6T dbpKeLa
TOV ETNOOL KOKAOL TNG AUTEAOD LITAPYEL piol OlapKNG pon voaTavOpak®y 6e GAO TO
TPEUVO UETOED TV ETNOLOV opYdvev (eUAAa, TadlavBiec) Kol TV TOAVETOV Kot
Euiomomuévav pépwv tov mpéuvov (pileg, kopuodsg, kAnupatideg). Extog amd ta
Q®MTOGLVOETIKA dpla eUAAN To. omoio. cuvBETovy VoatdvOpakeg, ta Evlomompéva
HEPN TOL TPEUVOL UITOPOVV VO dDOGOLV VIUTAVOPAKES LLE TNV VOPOAVGT TOV AUVAOL,
OTOV 01 OTOLTNGELS TOV “KATAVIADTOV’ OTOUPLAI®OV Kot VEag PAAcTnong ival vynALc.
Exel akpipog opeilovtar ot youniég tipég NDVI, kabBdg ™ cvykekpiuévn ypovikn
nepiodo mov avorapupdvovv ta eOAAL va Bpéyouvv To Tpéuvo, AdY®m ™G avEnUévNg
oVOTOONG TOL €0GPOVG o Aupo kot K ot1o ovykekpyuévo onueio tov oumeAmva

dnovpyeitan aviccopomio tov Adyov K/Mg.
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270 avaToAMKO TUMA TOVL aureAdvVa Topovctdotnke o ogiktng NDVI va €yet
YOUMAEG TIUES VITOSEIKVDOVTAG OTL TOL PLTA NTAV AlydTEPO £0pwota (Ty. 3.21 — 3.23).
Opmg amd HOKPOOKOTIKY] TOPOATHPNCT OV £YVE GTO GULYKEKPUUEVO TUNUO TOV
apuredova 1 Lonpomta tov mpéuveov dev cvpPadilel pe Tic younAég TéEG TOL
nmapovotdlel o deiktng NDVI. BéBawa ov mpdteg petproeig £ywvav otic 6 Iovviov
2013, 6tav n qumerog Ppioketor 6T0 GTASO TNG KOPTOOEONG MYyeg NUEPES HETA TNV
oAOKANpOON NG GvOnong. X ovykekpuévn mepiodo eiye MOM yiver €viovo
EEPUAMGLO. DOTE VO YiveTOl 6MGTA 1 SPPoy TOV GTAPLAGDYV, d10TL Alyeg MUEPES
voOpiTEPA EYIVE EQOAPLOYN TOV YNUIKOV OPOLDUATOS, YEYOVOS TOV OIKOLOAOYEL TIG
YOUNAES TEG €voelEne tov awcOntpo. Oo mpémer vo onuewwBel OTL M pukpn
TOPOALOKTIKOTNTO TV TIHOV Tov Ogiktn PAdotnong NDVI oce Oleg Tig petpnoeig
neplopilet TIg SLVATOHTNTEG YPNCLOTOINONG TOV TOPATAVED YOPTOV GTN SIUUOPPOOT
Covov owyeipiong. Evdeyopévog m devépyela G GLYKEKPIUEVNG UETPNONG OF
YPOVIKN amdotact amd to EepuAlicpata Bo umopovoe va mapéyet po o aSlomoT
KOTOYpOPn NG YOPIKNG KOTAVOUNG
™¢ CompdTTog TG AUTELOV.

wﬁ&r_ NDVI 6-6-2013

NDVI 6-6-2013

I 0520 - 0650

0,651 - 0,670

| 0,671 - 0,690
01020 40 GO Meters

- o) - 0,691 -0,710
Zyfuo 3.21 Metprioeig NDVI otic 6-6-2013
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N

w@& NDVI 11-7-2013

NOVI 11-7-2013

I 0556 0519

[ Josz0.080

[ 05420664
010X 40 60 Meters I 0665 - 0866
| _m .

Zymua 3.22 Metpricerg NDVI otic 11-7-
2013

N

W¢E NDVI 29-7-2013

S

01020 40 60 Meters
| . -

NDVI 29-7-2013

I 0622 - 0,847
[ loses-08es
[ loess-o0e83
I o654 - 0,701

Iypa 3.23 Metprioeig NDVI otig 29-7-2013
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3.6 Xaptoypdonon mopaymyng

N

Zoppova  pe oV xhpm | $E Yield (kg/oTpéupa)

TOPUY®YNG N VYNAOTEPN TaPAYOYN Y
OTOV  OUTEADVO  EVTOMIOCTNKE OTO
OVOTOAMKO KEVIPIKO TUNMO, EVA TO
OVTIKO Kol Kupiwg TO VOTIO TUNHQ
TOPOVCIOCE TIG YOUNAOTEPEG TIUEG
nopay®yns. O yaunAdtepes TIHEG TOV
evromilovtatl kopudvOnkav amd 819,61
éog 1274,24 kglotpéupa, eved ot
vynAdtepeg and 2183,51 €wg 2638,13
kg/otpéupa.

0 1020 40 60 Meters
N .

Yield (kg/oTpéupa)

B s1961-1274,24

[ ] 1274,25-1728,87
1728,88 - 2183,50

I 218351 - 2638,13

Syquo 3.24 Xaptne mapaymyng

kg/otpéupal
"Etog mapaywyng: 2013 (kg/oTpéppa)

2YOMOGHOG OESOUEVMV TTAPOYWYNG TEWPOLUATIKOV:

Hu/via Kg %
GLYKOMONG

1° yépr 15/9/2013 21807 69
OGLYKOUONG:

2° yép1 30/9/2013 9729 31
GLYKOLUONG:

Abpoopo 1° 31.536 100
Ko 2°;

‘Extoon mepapoticod aypotepayiov: (48 oepég * 2,85 m) * 110 m = 15,048

m2

- ITAérog mepapatikov: 136,8 m
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- Mnxog mepoapatikod: 110 m

- Hpaypatikn amddoon o€ Kg aypotepayiov 1o otpéupa: 2007 Kg/otpéuua (ue
aQUPOVEVO TO TPAYUATIKO PBApog TG cvokevaoiag 1,3 Kg. Avtifeta and

TOVG EUTOPOVE 1 GLOKELOGIN apalpeital mg 2 KQg)

- IImpotéa anddoon oe Kg aypotepayiov to otpéupa: 30,800 kg / 16,6
otpépparto = 1853 kg/otpéppa

- Méoocg 6pog tov celpav: 474 kg
- Méyioto mopoaywyng: 708 kg Tepiéyeton ota plots A5, BS, C5, D5 (oepd 27)

- Eldypoto mapaywync: 244 kg Tlepiéyetar ota plots A4, B4, C4, D4 (ceipd
22)

- Kdéto and to péoo 6po mopaywyns: plots Al-D1, A2-D2, A3-D3, A4-D4
(Zepég 2-22 mepimov, TANV 6-7 cep®OV)
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3.7 XapToypa@1nc1 TOLOTIKAV YUPUKTPLETIKMOV

H modmrta tov otapuiidv arotedel Boacikd moapdyovta mov kabopilel v
tedkn a&lo Tov Tmopayopevov mPoiovroc. QoT1dc0, AOY® TNG TEPLOPICUEVIG
drBeoudTTOS Kot SuvatdTNTag XpNong acntipwv arcvbeiog HETPNONG TOOTIKMV
TopapéTpov Tov otapuAldv (Ben Ghozlen et al. 2010, Baluja et al. 2012a), vdpyovv
OYETIKO AYEC OVOPOPES EPELVAV TTOV APOPOVV TN UEAETT TNG TOPUALAKTIKOTNTOS TV
TOLOTIKMV YOPOKTNPIOTIKOV TV otopvldyv (Baluja et al., 2013) evd o1 teplocotepeg
OYETIKEC UEAETEG TpaypaTOmOMONKOY GE LIKPY YOPIKN avaivon (Hkpd oaplfud
delypndtwv oavd povéda empdvelng). Xtnv mapovoo STpiPn £ywve AETTOUEPNC
YOPTOYPAPNON KOl AVIADGT TOV KUPLOTEP®V TOLOTIKAOV TOPOUETP®V TNG TOPUYDYNS
™G auméAOL, 0 aplOUOC TOV OEIYUAT®OV OTAPLAMV oL TapOnkav Moy 118 ko
axolovOnce gpappoyn tov mAEypatog 17 m X 27 m (32 keld) og ke o omod T1g
LETPNOELG KOl VTOAOYIGUOC TOL HECOVL OPOL TV UETPNOEOV Yo, KAOe kel Ot
TOPAUETPOL TOV TOLOTIKAOV YOPUKTNPIOTIKOV 7OV HETPRONKaV Ntav To O10AVTA
oteped ovotaticd (°Brix), n ol ofdra, 0 xpdua, o apduds kot o Papoc Tov

EUTOPEVGIUMV PpaydV avd BOTPL Kot T0 T0c00Td TG ENPNg Halag g payos.

N
H X(XpTOYpd([)T]GT] @V OMK®OV Wf@E MiahuTa oTeped ouoTaTika Xupou
SAVTMOV GTEPEDMV GUOTUTIKMV E0E1EE TUUES V
amd 19.23 dwg 22.07 °Brix. Topemvo pe To
EUTOPIKA  TPOTLTO.  OTN]  GLYKEKPLUEVN
TOWKIAIOL Ol OmOOEKTES TIMEG Yo OlALT
6TEPEN GLOTATIKA Kupaiveton and 19 éwg 21
°Brix.

I'evikd mopatnpndnke TG ol TUYES

NTav EUTOPIKE OTOOEKTEG 0E OAO TO KTNUO,

HE EAAPPDG QVENUEVT] TN CLYKEVIPMOT TOV

JWAVT®OV ~ OTEPEMV  CLOTATIKOV  OTNV

OLVOTOALKT) TAELPA TOV. Eniong AAZ Xupod
B 0231004
nopatnpnOnke  mbav)  cvoyftion NG | 19,95 - 20,65
_ _ | 20,66 - 21,36
MEPLEKTIKOTNTAG OE  OAKYOpPO HE TNV o B 272207
TOPOYOYN. Zyfpa 3.25 Xdaptng AwAvtd oteped

GUOTOTIKA YVLLOV
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[Mivakog 3.12 Bootkd Teptypagikd GTOTIOTIKA Y10 TIG LETPTOELS TOLOTIKMV YAPUKTIPIOTIKOV
TV AZX

N Range Minimum Maximum Mean Std. Dev Variance C.V.%

Az 32 2,84 19,23 22,07 20,62 0,68 0,46 3,31

H olxn o&omrta moapovoioce

OYETIKA YOUNAO OULVTEAEDTY 5 %&F Ogumra %
nopariroktikomrag (C.V. = 6,40%). H S

YOPIKN KOTAVOU TOV TIUOV oG £0e1Ee

0Tt T0 OLTIKO KOU  VOTIO  TUNUO

TapoLGLAaLEt mv VYNAOTEPN . =

TMEPLEKTIKOTNTO, GE OAKA 0EEN GE OYéom r ] ]
LE TIC LIOAOWTEC TEPLOYES. 2E YEVIKEC I_'L__ﬂl.j" ' —~. _

YPopES Exel avapepbel OTL Ol TOLOTIKES —

TOPALETPOL TOV GTAPVA®V eppavitovv L . .

UIKPOTEPT  YOPIKN  TOPOAAOKTIKOTNTO
(Bramley,2010).
oguTnTa %
I 051-055
0,56 - 0,60
1 0,61-065
" Il o66-0.70

Yyua 3.26 Xaptng O&vtnTag %

[Mivakog 3.13 Baowkd meptypoa@ikd oTaTIoTIKE Y100 TIC LETPNOELS TOIOTIKMY YOPUKTNPLOTIKMDY
™G o&VTNTOG

N Range  Minimum  Maximum Mean Std. Dev  Variance C.V.%

O&mta % 32 0,194 0,506 0,700 0,597 0,038 0,00146 6,40
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N

IMa 1o dgiktn moroTNTag AXYE/0EHTNTO w @'E Agiktng ToiéTnTag AAZ/OEUTNTA
0 OULVIEAEOTNG TOPOUAAAKTIKOTNTOG NMTAV y
OYETIKA YOUNAOG (CV.= 7,65%).

[Mapampodpe o611 610 PoOpero-avatorkd

TUNUO TOV OUTEADVE O OEIKING TOLOTNTOGC _ | ,' ;
mopovotdlel vyniég Tég 35-40 ot omoieg _TI__E_I.-'
KOVOTTOLOUV TIG OOLTNOELS TG TOIKIAING EVAD | | 3 ;r.
070 VOTIO KOl KUPI®G OTO VOTIO-OVOTOAIKO . ! .
KOUMATL 1 mowdtnTo. €ivan mo younAn os . . S i

oyéon ue tov vmolowro aumeddva (Jayasena,

2007).
Aciktng To16TNTAg ALE/OLUTNTA |
B 25.95- 3168
31,67-34,38
| 34,39- 27,00
01020 40 60 Meters - 37,10- 39,80

Zyfuo 3.27 Xaptng mowotntog AAX/O&HTMTa

[Mivakog 3.14 Baowkd meptypa@ikd GTATIGTIKE Y10, TIC LETPOELS TOIOTIKMY YOPUKTPLOTIKMV
oV OglKTN TOLOTNTOG

N Range Minimum Maximum Mean Std. Dev Variance C.V.%

ANY 32 10,85 28,95 39,80 34,67 2,65 7,04 7,65
/0OguTNTO
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N
To Bocpog TV paywyv  ava \V@*»E Bdpog paywv/BéTpu
Botpv e OAOKANPO TOV OuTEADVQ s

TPOVGIcE  TWES Ol Omoieg
Kopowvotay and 156 — 377 g. H
TOPOALOKTIKOTNTO Yol TO PAPOG TNG
payov avé Botpv ntav vynin (C.V.
= 20,27%), evd® o0 eUmOPEVOIUOG
aplBudc payov ové PoOtpv kot TO
Bapog g payag ava  Potpv
napovoiace vyniny (C.V. = 19.69%)

Kot younAn mopoAiroaktikodtra (C.V.

— 0 e (g) Bapog paywv/porpu
=17,90%), avtictoiya. i

211,47 - 266,88
| 266,89 - 322,31

0wWwxN 40 B0 Meters
e B 2232 - 377,73

yfua 3.28 Xaptne Bapog payav/Botpo

To Papog g payag oc
N
OAOKANPO TOV OUTEADVO TOPOVCIOCE / s . .
WQ; & Méoo Béapog payag/BéTpu
TIWEG o1 omoieg KLUAvVONKav Ao /

3.90-4.82 g, minv &vog keAov. O

S

OUVTEAECTNG TOPOALOKTIKOTNTOG
elvar  oyetika yapuniog (C.V. =
7,90%). TIlopoammpovpe omd TG
LETPNCELS OTL 1 YWPIKN KOTOVOUT|
mov  dwtvmmOnKe o©T0  XAPTN NG
TOPOYOYNG OEV AVTIKOTOTTPILETOL KO

010 Héco Papog g phyag ava Botpv,

0ALG  TopovotdleTor  Oopolopopeia.

, 7 oz A {g) Méoe Bapog payac/BoTpu
A&iler va onuewmbel 6T o€ peTpnoelg B 500
7 3 y [ ]34a-380
IOV E€YOLV YIVEL OTN OLYKEKPILUEVN I 390435
01020 40 &0 Meters " - B
- I oo a2

TOWKIALD, OTOV 1 SIAUETPOG TNG PAYAS

eivor 17-18 mm, t0te 10 Pdpog ™G Zynua 3.29 Xdaptng Mécov Bapovg poydv/BoTpv
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vrepPaivel ta 6,5 g evd 6TV TPOKEWEVN TEPITTMOOT OV EEMEPACE TAL S Q.

Y10 OoVOTOMKO TUAUO TOV N
W {#E EpTropevoipog apiBuog paywv/BoTpu

5

OQUTEADVO O EUTOPEVCLUOG OPLONOG
payov avd BOtpv NTav avENUEVOSG o
oxéon HE TO OLTIKO KOUUATL TOL
aurelova. Bdogt g avdivong g
QLAAOSLOYVOOTIKNG QOIVETOL TG M
averapkeln Mg cuvetélecse apvnTiKa
010 vo avartuyfodv EmOpPKOS Ot
payeg oe tétowo Pabud wote va

yivouv eumopevoipeg. O GUVTEAEGTNG

TOPOALOKTIKOTNTOS NMTAV  OYETIKA

U\Iln}»ég (CV = 19,69%) Epmropedoipoc apbpdc payuv [Botpu
-
| 45 - 58
[ 57 -67
01020 40 60 Meters . e

Zyua 3.30 Xdaptng Epmopevoipov aptBpod
paymv/potpv

[Mivaxog 3.15 Baoikd meptypoa@ikd oTaTIoTIKE Y10, TIC LETPOELS TOIOTIKMY YOPUKTNPLOTIKMY
G avanTLENG TV CTUPLAIDV

N Range Minimum Maximum Mean Std. Dev Variance C.V.%

B. guv. 32 221,6 156,06 377,73 244 49,46 2446,69 20,27
paywv

(9)

B. pdyac 32 1,86 2,96 4,82 435 0,34 0,12 7,90
(9)

Eum. ap. 32 44,34 33,33 77,67 56 10,95 120,10 19,69
paywv

(9)
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[Tapatnpovpue 0Tl T0
VOTIOOVTIKO TUNUO TOV  OUTEADVOL
TOPOVGIALEL TIHEG YPDOUOTOS QAOLOD
L* wovtvotepeg omv tyun 0 og
oxéon HE TOV VTOAOUTO OUTEAMVO,
ocvumepaivovtog OtL M pelwon g
TOPUYMYNG KAVEL O GKOLPOYPOUN
™m paya. (Oco mo peydro eivor to
L*, 1660 mo pmT1EWVO —0vOoIKTO- €lval

TO YPOUO TOV KOPTOD).

H mapdperpog a* napovcioce
VYNAEG TYES OTO AVATOMKO KOUUATL
™G MEPLOYNG CLUTEPAivVOVTOG OTL M
BeAtioon g dopng TOL  €3APOVG
ovvetéheoe BeTikd 1060 otV avénon
™G Topoy®yns 660 Kot oty avEnon
TNV TEPLEKTIKOTNTOG TOV avOOKLOVDV
otov kapmo. (Av to a* eivon Betikd
Kot 660 mo peydro eivar, tOGO O
KOKKWVOG €lvor 0 kopmdg, ov eival
apVNTIKO Kol OO 7o KPO &ival,
1060 O TPAGIVOL - UTAE YPDOUOTOS
givor 0 KopmHS). XTO KEVIPIKO TOL
Oum¢ Koppdtt, 6mov Ppédnke kol M

vynAdTEPN Topaywyn, Ppédnke kou

) L*
W=t - I
/

01020 40 60 Meters
N .

LI’

B 2000 - 3245
32,46 - 35,00

[ 3501-3755

Il 756 - 4010

Zymuo 3.31 Xaptng L*

1 A u
W ﬁy E

*
a

10 pkpoTEPo A*, dnh. 10 Aydtepo ZxMma 3.32 Xdpng A

Bls:-762
763-8.51
1852-9.39
00N 40 6 Meters - 9.40-10,27
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Kokkvo ypopo. Ot mapduetpor L* kot a* mwopovsioacay younAn mopoAlokTikoTnTo
otov aumerdva (C.V. = 5.80% ka1 C.V. = 9,78%, avtictorya) oe avtibeon pe v

napaueTpo b* n onoia Tapovsioce vynin C.V. = 13.43%.

Hue
w E

[Hapatnpodpe ot T0 S

HEYOADTEPO TUNUOL TOL OUTEADVQ
mopovotdlel Téc Hue kovtivotepeg
omv Ty 0 oe oyéon pe to Popelo
KOUMLATL TOV AUTEADVOL,
GLUTTEPOIVOVTOG 0Tl 61O
OLYKEKPIUEVO omMueio Ta oTOQOAMO

etvan o kokkiva. Emiong ol oepég 6

g 12 pe apyf amd SvTKA €yovv

TOPOLOL0, GLUTEPLPOPEL.

Hue
I 2423 -30.12
30,13 - 36,01
[ 36.02-41.90
P e s 101 -4779

Syquo 3.33 Xaptne Hue

"'"‘il)" =
v KaBapotTnTo TOL YPOUITOS TOV

Kopmov 1 omoia  awEAveTol GTO .

OVOTOAKO HEPOG TOV OUTEADVA, EVAD

Exel ™ Wkpotepn TN (Aryotepo
kaBopd, TO YKPL) OTO KEVIPIKO . .

H nmoapdpetpog C* pag oeiyvet

TUAUO TOV OUTEADVA, TTOL EYEL TN
LEYOADTEPT] TOPAY®OYT OTAPLAIDV.

Ot  mopdauetpor  C*  «xor  h*

mopovciocov  Wlitepa  yOUNAN c*
o5
TOPOALAKTIKOTNTO GTOV CLUTEADVL 1940 1472
. B Bl -n .
- — - - - £
Syquo 3.34 Xaptng C* 131
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(C.V.=0,07% xou C.V. = 0,20%, avtictoya).

O GULVTEAECTNG
TOPOALOKTIKOTNTOS NTOV  1dtaiTtepa
yauniog (C.V.= 0,054%). 1o votio
KOl KEVIPIKO TUNUO TOV OUTEAMVO O1
Tiwég  mopovoidlovtar  vymALc,
EMioNG Kol 01 TPMTES 6 GEPEC Ao TO
OVTIKO  TUAUO  €QovV  TOPOUOLN
CLUUTEPLPOPE. XTO VTOAOUTO TUNHQ
TOV OUTEAMVO Ol TIUES KLUOivovTot
and 3,28 ¢wg 3,78. And perproeig
OV  EQOPUOCTNKOV  GE  GAAOLG
TMEPOAUATIKOVS  OUTEADVES — OTNV
Kowado tov San Joaquin  otmv
Kolpdpvia, omov kot exel vanpée
KOOOAIKT] €POPUOYH TOVL PLOWOTY

avantuéne ethephon oto otddo0 Tov

01020 20 60 Meters
| . -

“:4‘@;]:' Color Index of Red Grapes

CIRG

Ry

3,54 -
| 379-

PO

3,53
3,78
4,03
428

Zynua 3.35 Xaptng Color index of Red Grapes

MEPKOOUOV, 1 HESN TN TOL O&likTn

CIRG ntav 3,5, evod oto dwd pog opmedova 3,67, pe 1t docoAoyio. 1oL

ypnoworomdnke oty Koleodpvia va givar vrotpumhdcio g Sikn Hog TePITTOONG

(Celia, 2007).

[Mivakog 3.16 Baoikd meptypoa@ikd oTaTIoTIKE Y10, TIC LETPNOELS TOIOTIKMY YOPUKTNPLOTIKMY

TOL YPAOUOTOC TNG PAYOS

N Range Minimum Maximum Mean Std. Dev Variance C.V.%
L* 32 10.20 29.90 40.10 33.79 1.96 3.84 5.80
a* 32 3.53 6.74 10.27 8.96 0.87 0.76 9.78
b* 32 289 4.54 7.43 6.19 0.83 0.69 13.43
C* 32 534 12.05 17.39 15.15 1.07 1.15 0.07
hue 32 0.65 0.45 1.10 0.70 0.14 0.02 0.20
CIRG 32 1.00 3.28 4.28 3.67 0.20 0.04 0.05
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[Tapatnpodpue 011 TO SVLTIKO
KEVIPIKO  TUNUO  TOL  OUTEADVA - @F =npr oucia %
TOPOVGIALEL TIC YOUNAOTEPES TUUES
Enpac ovociog oe oxéon UE TO
OVOTOMKO  KEVIPIKO  TUNUO  TOL
QUTEADVO, ovumepaivoviag OTL M
petafoln g  mopoymyng  dev
ovoyetileton dueco pe ™ petafoin
™mg Enpng ovasiag g payac. Ziyovpa

TOVTOG  TO  VOTIO  TUNUO  TOV

AUTEADVO Elye Kot YoUNAN Topoywyn
Kot oLV yoaunio % Enpdg ovciag. O

, ’ Znpn ovaia %
OUVTEAECTIG TOPOAAOKTIKOTNTAG B o5 2051
nrav  aitepo  youniog (C.V.= — 20422128

21,27-2212
01020 40 60 Meters !
3,73%). [ — B 22 13- 2297

Sympa 3.36 Xaptng Enpng ovciog %

[Mivaxog 3.17 Baowkd meptypoa@ikd oTaTIoTIKG Y10, TIC LETPNHOELS TOL TOGOGTOV ENPNG 0VGING
™mg payag

N Range Minimum Maximum Mean Std. Dev Variance CV.%

=.ougia % 32 3,42 19,55 22,97 21,01 0,78 0,61 3,73
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3.8 Zv{nmon yopTtdVv Kot GLUTEPACUOTO

Méow g yoptoypdonone TV  WIOTHTOV  TOL  €04POVvS, NG
QLAAOSLOYVOOTIKNG OAAG Kot NG TOWOTNTOS TPOCOOPIcTNKAY  TUNHOTO  TOL
OUTEADVO TTOL TOPOVCINGOV OHOOHOPPic. 6T PLGIOAOYIO. Kol TNV OvATTLEN TNG
OUTEAOD. XTOL ONUEID LE VYNAN TEPLEKTIKOTNTA UE GAUUO OTO £J0POG, OTO KEVIPIKO
Kol QUTIKO TUNUOL TOV OUTEAMVO, TO. QUTA givorl TOavO Tapovciocay yYounAotepn
(QULOIOAOYIKY] SPACTNPLOTNTA, 0ONYDOVTIOG GE HEWMWUEVN PAACTIKY avamTuén, younin
TOPAYOYIKOTNTO Kot YoUnAn mototnta (Aoyog AXY/0&vtnta <35 (Jayasena, 2007)). H
VOUTIKN KOTAGTOOT KOL 1] QUGIOAOYIKY] AEITOLPYIN TOV QUTOV NTOV KAADTEPT GTO
OVOTOMKO TUNLO, KUPI®MG AOY® TNG LYNANG TEPLEKTIKOTNTAS TOV £0APOVS GE APYIAO.
Avtd To amoteAéopaTO TOPELYOV TOAVTIHES TANPOQOPlEG Yo TNV  KoADTEPN
KOTAvONon 1TNG ETEPOYEVELNG TOL OUTEAMVO  KOL TV VAOTOINOM 1TNng 7o
OTOTEAECLOTIKNG Ol0LXEIPLONG TOV.

Ot w16 TEG TOL €dGPOVS, M avopyavn Opéyn kot o deiktng NDVI tov
QUALOV TOV QUTAOV TNG AUTEAOD, 1) TOPOYMYN KOl TO TOLOTIKA YOPOKTNPIOTIKA TMV
OTOPLMOV £0€1E0V VYNAN YOPIKT TOPUALOKTIKOTNTO Topd TO UIKPO péyehog tov
auneAdva (16 otpéppata). H vynin yopikn mopaAlokTiKOTNTO LTOJEIKVOEL T
duvaTOTNTO  SYMPIGHOD TOL OUTEA®VO o€ (MVEG Kol TNV TPOYLOTOTOINnom
HeTaPAnTdV  peTayEpice®V o PETAPANTEG  OOCELG  OVOUEVOVTOG  ONUAVTIKO
OLKOVOUIKO KOl OIKOAOYIKO OPEAOG ATtO TNV £QOPLOYN, AOY® EEOKOVOUNONG EIGPODV
Kol PeAtiotomoinong ¢ mopay®yns kKot mwoldtntoag o€ OAn TNV £KTOCN TOV
OUTEADVAL.

Ot mapoyBévieg ybpteg PmopodVv vo amoTeAECOVV vl YPNCIULO EPYOAELD Yia
™V aSloAdYNoN TG YOPIKNG TAPOAAAKTIKOTNTOG THG {ONpOTNTOS TNG OUTEAOL LE
OKOTO TN OTOYXELUEVY] EQPOPUOYN TOV &lopodv (dpdevorn, Almavorn) Kol TV
OUTEAOKOUIKAOV TEYVIK®OV avaAoya e TIG ovaykes kKdbe (mvng dlayeipiong.

Avrifeta, o deiktng PAdonong NDVI, o omoiog ypnoiponoteitar evpHtata yio
T0  YopokTNpwopd ¢ Lompdmmrag G oUmEAOL,  MOPOLGIOGE  YOUNAN
TOPOALOKTIKOTNTO KUPIOE AOY® TOL UIKPOL €DPOVE TOV TIUOV TOV LETPCEMV Kol
NG TPAYUATOTOINGONG TOKTIKOV KOPUPOAOYNUATOV TOL TEIVOLV VO OLOAOTOL00V TN
YOPIKN TOPUALOKTIKOTNTO TOV 1O10THTOV TOL LAAGOMOTOS. [ To Adyo avtd, o
detktng NDVI €d¢e1&e va ouoyetileton pe TIc TapapéTpoug g mTapoywyns Lovo oty
apyn ™G PLACTIKNG TEPLOdOVL. ATOSETYTNKE OTL LEYAAVTEPT] KOl TUKVOTEPT) KOULT], TTOV
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avtiotoryovoe oe vyniotepeg Teég NDVI oty apyn ¢ meptdodov amotelovoe
EVOEIEN VYNAGTEPNC dVVATOTNTOG TOPAYWYNS KABMG onuaive OTL To, PLTA NTAV TLO
e0pOoTa  pe  oVENUEV] QOTOGLVOETIKY] 1KOVOTNTO TOL GULVETAYETOL LYNAN
SUVOLIKOTNTO TOPAYOYNG. ZVVET®MS, O XPOVIEG OV Tapotnpeital Wwitepa Enpn
dvoién mpoteivetal 1 ePApLOYN TPOUNG Gpdevong 1 omoia Ba wbncel TV avdmtuén
TOV QUTOV TNG OUTELOL Kot Oa ToL TPOETOUAGEL BOTE VO, UTOPOvV Vo avTameEEAOovY
o115 Enpobeppikég cuvinkeg Tov Kahokaplov.

Ao 11 avaivoelg, Oo propovoav va mapoyBodv yapteg dtayeiptong dvo {ovov
ot omoiot Ba glvar Woavikol yo TV Tpaypatonoinon Mravong oe HETAPANTES 00GELg
oV aumeA®Va. Xmpilovtag Tov aurehdvo o€ 000 (OVEC:

* Mio oto SVTIKO TUAUO TOV OUTEADVO, TOV OTOTEAEL TEPLOYES KE LYNAY
TEPLEKTIKOTNTA GE AUUO OTO £J0POG, HLEWUEVT] YOVILOTNTO KOl GYETIKA LUKPT
KAVOTITO GUYKPATNONG TNG E00PIKNG VYPACTAG.

* Tov xevipikd Kou OvVOTOAIKO TUAUO TOL aumeAdvo Bo umopovoe va
amotedécel T oevtepn Ldvn Swyelpiong pe avénuévn yovipuotnto Tov

€04POVG KOl GUVETMG EVPMOTIO TOL OUTEADVOL.

H mpom {ovn (kevtpikd kot dvtikd) mov eivol kot 1 mo &yovn, amotel
ONUOVTIKA A1yOTEPT Alavon e KGAo kot avEnom Tov payvnoiov e cOYKpIon UE TN
devtepn Lovn (avotodkd) 1 omoior AOY® VYNAOTEPNS GLYKEVTIP®ONG NG apyilov
deopevel €va TOGOGTO NG Yopnyovuevng Almavong tov koaiiov. Ot mopoyOUeveg
Coveg Olayeiptong pwopovv vo. xpnoipomoinfodv yio v €QOPUOYN EIGPODV Kol
petoyelpicemv oe PeTaPAnNTég 000e1lg (Apdevor, Almavon KAT) mov odnyel oe mo
OTOTEAECULOTIKY] OlOXEIPLOT) TOV OUTEADVA Y1iaL TN PEATIGTONOINGT TG TOPAYMYNG KO
™G TOOTNTAG TOL TEAIKOV TPOTOVTOG GE OAN TNV EKTOGT TOV OUTEADVAL.

O ydpteg dvo {owvov Bo pmopovoov akoOuo vo ypNolLorombovy yio v
TPAYLLATOTOINGT KOTEVOLVOUEVIG OEIYUATOANYING Y10l PUAAOOIOYVIOGTIKY| KO Y10 TOV
éleyyo mpocPordv amd acBéveleg katd TN SLUPKEW TNG KOAMEPYNTIKNG TEPLOSOV.
Kot avtd yati o1 {dveg avtég, eKTOg TV GAAWDV, EKPPALOVY SLOUPOPETIKOTNTA OTI
1010 TEC TOL €0GPOVE Kl 0T CONPOTNTA TOV PLTOV KOl OVOUEVETAL 1 OpEyn TV

QLTAOV Kol 1 oVATTVEN TV acHeveldV va dtapépet HeTald Tov (ovov dlayeipiong.
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