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EYXAPIZTIES

Ocwpad VTOXPEWOY pov v evyaplotiow Ogpus Tov emPrémwv Kabyynty  pov
Kovoravtivo Kitr, KaOyynty Tov Tuspoatog Tewwoviog Pvtiiyg Jlopocywytjg Ko AypoTikov
JleprfacANovtos ko Tievbvvty Tov Epynotypiov Tewpyikarv Kataokevav yux v didookakio
100, TV TOAVTIUY Porybewx Tov Ko THY SvVATOTHTX TTOV YOV €DC0E Vox oy oAy e VTS TO
Oéuoc. H ovpPolsy tov vanpée kaboprotiky oty olokAijpwon THG TAPOVONG PETATTVYIXKIS
buocprfc.

Oeppct O 1j0edar vor evyaprotiow Tov Kalyynty pov Nikodoo Katoovde, Esrikovpo
kaOyynty oto Epyootipio Tewpykov Kotaokevav yuwx v ovowxotiky Porbeix sov pov
Topeiye pe T d1doKaAiX TOV, yIX TNV AUEPIOTH  OUUTAPXOTHON Tov Kol Ko yix Tig
onpavTiceg d10p0d0¢€1g Kol ETIONUAVOELG TTOV YTV ATAPAITYTEG YIX THY KPTIOTEPT 0PYXVWOT]

TOV TEWPRUNTOG KXL THY TUYYPXPT THG Toepovooig dtxTpfiig.

Esriong e j0edor vac evyaproTiow Tov K. Owpd Mraptiave, B epevvyty Tov EKETA yuex
™Y ovppueToxl Tov oty Tpiuely ovuPovAevtiky emtponyy ko THU 016pOwoy avTG THG
EpYy0iNG.

TéNog, ypéog pov Bewpdy ver evyaproTiiow Tovg yoveis pov Tewpyio kor Mopio Aeppdery, yio

v avid1oteAs) nOiKy Ko 01KoVOpIKT) VITOCTIPISH TOVG 0€ O\ THY DikpKewX TV OTOVOWV J1OD.
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HHEPIAHYH

H extiunon g vo0TIKNAG KATAoTOONG TOV QULTAOV, divel TV dvvatdTNTO
dwxeipong g dpdevong. Acgikteg dmwg o CWSI kan deikteg petaforng Proctov
(SDVI) pmopovv va. 60dcouV ¥pNoes TANPOQPOPIES Yo TV VOATIKY KOTACTOOT| TMV
QLTOV. KOOGS OVTNG TNG epyaciag gival n edpeon dektmdv mov Ba pog Pondrcovv
oV dtayeipnon g apdevons KaAAlepyeldv vd koAvyn. Katd to mpdto uépog tov
nepdpatog, petpriniay ot TepPOALOVTIKEG GUVONKES Kot 1) LETOPOAN TG SLOUETPOL
T0V PAACTOV GE AVATTUYHEVE QULTE TOUATOG TTOV KOAAIEPYOUVTIOV CE KAEWGTO Kol
avVOT(TO VOPOTOVIKO GUGTNUA. AVTICTOES LETPNOELS £YIVAY KOTA TO OEVTEPO LEPOG
TOL TEWPAUOTOS GE VEOPE QGUTA TOUATAG TOV OAVATTOGOOVTIOV GE OVO TOTOLG
nuikielotov vépomovikov cvotiuatog (12,5 ko 25 mmol/L Na) pe dwpopetikn
ovYKEVTpwon oAdtov. [o Tic perproelg ypnowomomdnkay ot acOntpec TOL
Yvotuatog IapakorovOnong @vtdv (Phytomonitoring). To amotedéopoato £6e1&ay
OTL VTTAPYEL KATOW GLGYETION HETAED TNG VOATIKNG KOTATOVIONG TOV PUTAOV KOl TNG
petofoAng g Swpétpov tov PAactov tovg. I[MapdAinio, moapatnpndnke Ot 1
avénon ¢ oAaTOTNTAG GTO LVIOCTPOUN TMOV KOAMEPYEIDV OMOTEAEL TEPLOPIOTIKO

TapAyovTao, aHENGNS TS OOUETPOV TOL PAAGTOD TOV PLTOV.

ABSTRACT

Indicators such as the CWSI and SDV indicators can provide information on the
water status of plants. The purpose of this study is to present indicators that can be
useful in irrigation crop management. The first part of the experiment included the
measurement of environmental conditions and the change of stem diameter in mature
tomato plants grown in closed and open hydroponic circuit. Similar measurements
were made in the second part of the experiment in young tomato plants grown in two
types of semi- closed hydroponic circuit (12.5 and 25 mmol / L Na) with different
salinity. Phytomonitoring sensors were used to evaluate crop response in climate
changes. The results showed that there is a correlation between water stress and the
change in stem diameter of plants. Furthermore, it was observed that the salinity and

the VPD constitute limiting factors in the increase of stem diameter.
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1. Tevikn Ewoayoyn

H &&éMén tng teyvoroyiag, n paydaio ovénon tov mAnbvcuov kot ot oAoéva
ALEAVOLEVES DLOTPOPIKES OTOLTIGELS, AMOTEAOVY GNUAVTIKA KivnTpa yio v advénon
kot v Peitioon Tov aypotikdv mpoidvtev. Ta Oeppoknmio amotelodv péoa
TOPAYOYNG AUYOVOKOUIKAOV Kot 0VOOKO LKAV TPo1dvTtwv kaf’ 0An v S1dpKela TV
£T0VG, KAOMS TPOGPEPOLV TNV SLVATOTNTA EAEYYOV TOL KAILATOG.

H eoayoyn cvomudtov ovtopatov eAEYYoL oto BepUoKNTo. AmOTEAEGE 1oL
onuovtikny e£EMEN oto ypo g Yewpyiag. H «PBrounyavioy mapaywyng aypotikdv
poidvtwv amotelel ma po Tpoypotikotnta. [ap’® 6da avtd, n yopa pog epeaviCet
pa kaBuotépnon 6to Topén TV Beproknmiov e oyEon Ue GAAEG LECOYELNKEG YMDPEC,
omw¢ 1 lomavia ko 1 [tadio, evd d1béter OAeg T1¢ mpoimobéoelg avantvéng Ttovs. To
Mo kAP, N YE@YPaEKn BE€om TG YDOPAG Kot 1 KOTOKEPUATIGUEVT YEMPYIKT YN GE
moAG onueio g EAAGSOC, amoTeAOVV GNUOVTIKOVG TTAPAYOVTEG TOV EVLVOOVV TNV
avamTLEN TV BEPUOKNTIOK®V KOAMEPYEUDY, GTNV TPMOTOYEVH] TOPOYDOYN.

[Tapadociokd, ta Beppoknmokd Tpoidovta Tov KOAMEPYOVVTAY GTNV YDPO LG
OTOTELOVGOV GUUTANPOUO TOV KAAMEPYELOV aypov. [TiBavov, avt ivon ko 1 aitia
™G apyns eEEMENG twv Beppoknmokdv eykataotdoemy. Ta teAevtaio ypdvia OpL®G,
N avAayKn Yo TNV OVATTLEN TG TPMTOYEVIS TOPOY®YNG, EOIKA LE TNV OTKOVOUIKY|
Kpion oL dEPYETOL 1 YOPO HOG, PaiveTtor 6Tt O ddoel Eva mpofadicua, otny eEEAMEN
KOl TOV EKGUYYPOVIGUO TV Beppoknmokdv povadmv e EAAGdac, mov vatepovv.
Ymv EAMGda eldyioteg eivor ot Oeppoknmokéc Hovadeg mov AETovpyolvv  UE
VOPOTOVIKEG EYKATAOTACELS TOPA TO YEYOVOS OTL OAEC O1 €peVVEG delyvouv OTL givan
OmOO0TIKOTEPES GE GYEOT UE TIG GVUPATIKEG.

2t mapovoa perétn Ba eEetactel To CNTNHA TS LOATIKNG KATATOVINGNG PLTOV
TOpdTog o€ KoAMEpyeles vmd kdAvyn. H cwot dwyeipion tov vepod dpdevong
eatveron va gtvor évag moAD onuavtikdg mopdyovtoc, Kabdg £xel AueoT emidopacn
OTNV TOPOYy®YN KoL OTNV 7OoWTNTo TOV aypotike®v mpoidoviav. Emiong n
VIEPKATAVAAMOT] OPIEVLTIKOV VEPOL QVEAVEL TO KOGTOC TOPAYWYNG Kol EVIEIVEL TO

QOVOLEVO TNG Aetyudpiog.
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1.1.Ta @gppoxnma otnv EALGOQ

Ot Beppoknmiokés KOAMEPYEIEG QOIVETOL VO OmOTEAOVV €vov amd TOVG
OTOVOAOTEPOVSG TOPAYOVTEC GTOV YEWPYIKO YDPO TOYKOCUIMS. XN YOPO WG, Ol
OeproknmOKES  €YKOTAOTACES Oem@pPoVvIol  MEMOAMMUEVES Kol  TOLTOYPOVA
KOADTTOUV TOAD HIKPY| €KTOGT), GE GYE0T UE TIG SLVATOTNTEG OV TPOGPEPEL 1) YDPOL.
Ymv EAAGSa, n enéktaon tov Oeppoknmiov Eexivnoe petd v dekaetio Tov 60 Kot
péxpt to 1982 Nrav evivnwoiokt, Kaddg oxeddv dekamiacidotnke. Xe ovto BERona
OGUVTEAEGE KOL 1] YEMPYIKT TOAMTIKT TOL aKoAovBovoe TOTE TO KPATOG Kol evOAppuve
mv Tpominon tov KoAlepyeidv ovtmv. Aloonueimto gival, 6t To Oeppoknmo o

terevtaia ypovio avénnkav eddyota (Zynua 1.1.).

2ynua 1.1. EEEMEN tov Beppoknmiov omnv EAAGSa and 1o 1960 éwg to 2007
(IInyn EA.XTAT).

Ymv EAAGda, to peyaAdtepo mOGOGTO KOAAMEPYELOV VIO KAALYT TOPAYETOL GTNV
Kpnm mov 6nwg gaivetor koivmter oxeddv to 40% (Zymua 1.2.) mg eyyoplog
Tapay®yns. Xtnv ovvéyelo akolovBel n I[lehomdvvnoog pe v Avtikny Xteped, pe
1060610 23% evd M Avatohkn Maxedovia kKar Opdkn epeavifovv to yapnAdTEPO
TOGOGTO TOPAYMOYNG KOAMEPYEIDOV VO KAAvyT. Ta Aayavokopkd €idn eivar eketva
oV KOAMeEPYOUVTOL €nl TO TMAEIGTOV pHE TNV TOUATO VO OVEPYETOL GE TOGOGCTO
HeYoADTEPO 0md 10 54% evd TO HOPOVAL, 1| PPAOVAN Kot TO KapmoHEl KoTahapupdvouy

TOAD LKPA TOGOGTA TNG EYYDPLS Tapoywynes. (Zymua 1.3).
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Téhog, eldiyioteg Bepuoknmokég extdoelc omv EAALGSO ypnoyomoodvtor yio

™V mopaymyn ovlokopkdv mpoidviwv. Evoektikd, mopovotdleTor 1 TOGOTIKY

Katavou] TV 01deopmv THTOV avBoKoUIK®V €100V Tov Tapdyovtal oty EAAGSa

Eymua 1.4.).

Eowrt. xwpou

13%
raotpwa ’
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19% 45%
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HOVOETN

BoABot

17%
? 6%

2yqua 1.4. Tlopovcioon TOV TOCOGTMOV TOV KAAAEPYOOUEVOV OVOOKOUK®YV €00V OE
Beppoknmo oty EAAGSa
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1.2. Yrapyovea kotdacstacn-Ilpofiqporta

H opyn e&éMEn tov Begpuoxnmiov ot EAAGSa amotelel cuvvémeio mOAAGDV
Toapayoviov —mpofAnuatov, mov oavietomilovy onuepa ot moapaywyol. Ot
JVVATOTNTES TOV TPOGPEPEL OL YMPO. YLOL TNV AVATTLEN TOV TOHEN TV BeppoKNTiwV,
VTOOMADVEL OTL VITAPYOLY TOALG TEPpBDpLa avdmTtuéng. H mapaymyn tov mpoiovimv
ot yopo pog yivetow oe gykatootdoelg (Ew.1.1.), mov améyovv moAd amd TIg
avtiotolyeg ekovyypovicpéves eykotaotioels (Ew. 1.2.) dAlov guporaikov yopodv
(m.yx. OMhavdio), ot omoieg ONUEUDVOLV TOCOTIKN KOl TOWOTIKN oavamtuén otnv
TOPUY®YN TOV OEPLOKNTOKOV KOAAEPYEW®Y. XAPOKTNPIOTIKA, To OeppoKhmo otV
EAMGda vatepodv ge oroyyeiwon eComiioud, OTOS cvuotnuata BEpHavong 0pociGHov
KOl OEPICUOV, HE OMOTEAEGUO VO PNV OMpiovpyovvion evtodg tov Heppoxnmiov,

WOVIKES GLVONKES Y10 TNV AVATTLEN TOV PLTOV.

Eixova 1.1. Do1oypagikd LVAIKO, and BeplloknTOKES EYKATACTAGES TORATAS oTnV lepdmeTpa
AoocBiov

Eixova 1.2. Do1oypagikd vAKO omd TIg OeploknTokég eYKATAGTAGELS TG eTapiag Sunny
Tom otv OAlavdia
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Av kot m yopa pog yopokmpiletor amd Mmoo KAipa, ot Beppoknmiokég
KaAMEpyeleg xpLovv KATAAANAOL EEOTAMGHOV, Yoo TV PEATIOON TOV PIKPOKAILOTOG.
Y10 Zynua 1.5., mov kotaokevdotnke omd kApotikd dedopéva (Bepuokpacio kot
NAoK] axTvoPoiic) SpOpmV TOAE®MV, UTOPOVUE VO SUMICTOCOVUE TNV aVAYKN
EVOOUATOONG S0POP®Y GUGTNUATOV UE GKOTO TV ONUIOVPYIo 10AVIKOV cuvOnK®V

AvVATTUENG TOV KAAMEPYOVUEVOV QUTOV.

Auvapikog
QAEPIOHOG

Aepiouog kard
dlaoTrpata

O©¢ppavon T
vOxTa Xwpig
Bépuavon

KAe10T6 BgppokiTIOo

2ynqua 1.5. Avoykaiec mopeprfAcels yio v dnpovpyio KATAAANAOL KMILOTOG OTO E0MTEPIKO

Tov Beppoknmiov 6€ TE0OEPEIC EVLPMTUIKES TOAELC.

H dmoym pov etvar 611 o1 Bgppoknmokés entyelpnoels npénel va eival PudoIES, M
aovvouio. ekovyypoviouot tov Beppoknmiov ommv EALGOa, udAiov otnpileton oto
yeyovog ¢ meviyypne kpoatikng Pondeag. Xoapoktnpiotikd, oe  apbpo tov
Awpovtéomoorov (F'empyia — Ktnvotpogia, 2008), ta mpoPfAnuata tov EAARvov
TOPAYOYOV OEPULOKNTIOK®OV TPOIOVTOV €lval 70 vYnld KooTOS KOAMIEPYEIaS KOl
EMderym vrodouwv. Or 'ENnvec mapaywyol toviCovv 61t 1 avumap&io aypotikov
001KOV 01KTHOV, TO VYNAO KOGTOC meTperaiov Kot o aveBacpévo OITA ya T mpdTES
VAEC AMOTEAOVV TPOYOTEDT] AVATTLENG TOL TopéN TV BepLoknmiV GTN YOPO HLOC.
Tavtdéypova onpovtikd mpoPAnpa omotedel kot 1 dvvotdtTnTa. VOPOOHTNONG OF
opwopéveg mepoyés (m.y. Aagoviot). Zmv EALGda vroroyileton 611 mepinov to 80%
TOV VEPOD KOTOVOAMVETOL Yo aypoTiky] ypnon (Zynpae 1.6.), avtd onuaiver ot
amorteiton peAétn v v opdn dwyeipion Tov, TOGO Y10 OIKOAOYIKOVS OGO Kot yiol

TEPPUALOVTIKOVS AOYOVC.
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Owkiakn

/ Xprion

16%

Blopnyxavikn

Xprion
3%

Zynua 1.6. Xpnoeic vepod oty EALGSa

‘Eva emmAéov mpdfAnua mov €xovv vo avTILET®OTIGOVY o1 Oeppoknmiokég
EMYEPNOELS, €lval 0 10YVPOG avTay®VIcUOg amd dAkeg yopeg (Iomavia, Tovpkia,
Mopdxko, OAravdin), mOL VT TNV ETOYN KLPWPYOVV, TOPAYOVIOS WHEYAAES
mocOTNTEG TPOIOVTOV 7oL dwtifevion OTIC ayopéc o€ 10WiTEPO YOUNAES TIUEG.
EAmdopopo eivan mavtmg to yeyovdg 0tt 1 EAAGOa drabétetl 10ovikd kAipa yo tnv
Tapaymyn Oeppoknmokdv Tpoidovtwv, Kabdhg kol texvoyvmoio amd eEeldtkevuéva

EPYACTIPLO.

1.3. Awayeipion Tov KLipaTog Kol TG dpdsvong

O1 KVPLOTEPOL TTAPAYOVTEG OV EMOPOVV, GTNV dNUOLPYI TOL TEPPAAAOVTOG
eViOc tov Ogpuoxmmiov eivor ot KAMpotikol mopdyovtes. Avtol eivar, M MAKN
axtwvoPfolia, M Oepuokpacio Tov afpa, N CYETIKN VYpPACi TOL 0EpO Kot 1
oLYKEVIpOO™ oOlo&ediov tov AvBpaxa. O €heyxoc tov KAlpotog oto Beppoknmio
npoypaTonoteiton e tn pOOMoN Kol Tov EAEYX0 OVTAOV TOV TOPUYOVI®OV UECH
Aertovpyudv OTmG ™G B€povong, Tov agPIGHOD, TOL dPOGIGUOY, TG OKINoNS, TOVL
TeXVNTOV POTIGHOV Kot Tov gepmAovticpov pe COx.

Ot ovvOnkeg mov emikpatoHv evtdg Tov Beppoknmiov emnpedloviot Gpesa amd
115 cLuvOnKeS Tov e€MTEPIKOD TTEPIPAAAOVTOG TTOV HETAPAALOVTIOL GUVEYMG KOl MG €K
TO0TOL Ol TWEG TV Tapaydvieov ovtodv  petafdAlovior  dvvopikd. Apeca
GUVOEOEUEVEG LE AVTO TO GUOTNUO €Ival EMIONG KO O1 OVAYKEG TNG KOAAEPYELQG OF

vepd dpa kKo M gpapuoyn g dpdevone. o éva ovykekpyévo Beppoknmio, M
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oLYVOTNTO KOl 1| TOGATNTA TOL VEPOL APOELONG EQPTATAL KLPIE amd TO KA, TO
QLTO KOl TO £00UPOG KOl OMOTEAEL GTTOVOAI0 TAPAYOVTO GTNV avATTLEN Kot eEEMEN
TOV QUTOV.

H oavaykn yw v onuovpyic GLGTNUATOV OLTOUOTOV EAEYXOVL  TOV
Oeppoknmiov, ogeidetal kKupimg otnv adENom Tov PEYEHOVE TOV EYKATAGTAGEWY, TNV
avénon 1oV KOGTOVG TOPAYWYNS KOl GTNV OVAYKN TOPAY®YNS UEYOA®Y TOCOTATOV
KOAMEPYOVUEVOV TPOTIOVI®OV GE YNAN TOOTNTA.

H e&€MéEn g teyvoroyiag, £xet avoiletl d® Kot apKeTO Kopd POV TPOG TOV
PN EAEYYO TOV KAUATIKOV cvvOnkov evtdg tov Oeppoknmiov. To tedevtaio
xpovia, €xovv avamtuyfel kol KukAoeopnoel otnv ayopd ddpopo eSeAtypéva
CLOTAHOTA QVTOROTOL EAEYYOVL Ko pvBuiong Tov mePPdirovtog tov Beppoknmiov,
Baciwopéva oy tevVOAOYia TOV NAEKTPOVIKOV VTOAOYIGT®V KOl OTIS OLVOTOTITES
TPOYPOUUOTIGHOV. Me avtdv TOoV TPOTO EMTLYYAVETOL EEVTTVOG EAEYYOG GTA dLAPOPOL
ovotiuata tov Oeppoknmiov Ta cvotiuato avtd, dwbétovv ocOntp Opyava
HETPNONG TOV  KAUOTIKGOV TOPAyOVI®V KOl GE CLUVOLOCUO HE  UaOMUOTUKES
TPOGOUOIDGEIS 03N YOVV GTIV ANYT AOYIKOV OTOPACE®DY, LUE GKOTO TNV pUOUIGT TOL
nepPdriovioc tov Ogpuoxmmiov. Emiong, o€ pia  oOyypovn Beppoxnmiokm
gykatdotaon, etvar omopoitntog o  EAEYY0G TG GPOELONG, HEG®  KOTOL0V
TPOYPOUUOTIOTH APOELONG, UE CKOTO TNV XPNON TNG OTAPUiTNTING TOGHTNTOS VEPOL
oL YPEALOVTL TO PUTA YOl TV OVATTLEN TOVG;

Ta onuoavtikdtepa 0QEAN TOV 0 TOPUY®YOS amoKouilel amd TV €YKOTAGTOON

TETOIWV GLOTNUATOV EAEYYOL eivan Ta NG (Xovdding, 2011):

. [Tocotikny adénon kol mowTIK) PeATiowon TOV TApAyOUEV®V
E0DV.

. AvEnon g avBektikdtnTog 68 acBévelec- TPooPOLEG TOV PUTOV

. Meimon tov amaitovEVOV GUTOPAPUAK®V

. E&owovounon evépyeiag

o E&owovounon vepod-Mmacudtov

o Meimon {npidv Adym AdBovg 1 anpocetiog

. Meiwon epyatikav

Onwg mapovctdotnKe avotépm, N EAAeYN vepoy eivar &va mpdPAnuo pe To

01010 £PYOVTOL OVTIHETOTOL Ol TAPAYWYOi, £TGL ApYlcaV va avarticcovtal péfodot

Aeppicry KovéAdy oel.15

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 13:30:12 EEST - 3.147.60.221



Gpdevong mov €yovv ®G 6TOY0 TNV €EOIKOVOUNGT TOV VEPOL KOl TOVTOYPOVO TNV
BEATIOT 0mOd0TIKOTNTA TOV VEPOL 6T PLTE. Ot dV0 PaciKol TAPAUETPOL TOV TPETEL
va eAEyYovVTOL LE OKOTO TNV opBn dpdevom eivat 11 cuxvVOTNTA TOV OPIEVCEWV, TOV
oLVIoTa OG0 cvyva o mpémel va yivetar 1 Apdevon kol 1 apdELTIKY 66N TOL
GUVIGTA TNV TOGOTNTO TOL VEPOV OV TTPEMEL VAL YpNoIomomOel.

2T1¢ KOAMEPYELEG VIO KAALYM Ta PULTA OV €YoV TNV SVVATOTNTA TPOGANYNG
0V PBpoyIvov vePoD EMOUEVOC, Ol OVAYKES TOVG Ba TTPEmeL va. KaADTTOVTOL TEXVNTAL.
2NV TPAyUATIKOTNTA T0 QUTA O TPETEL VO OVOTTANPDOVOLY TO VEPO TO OTO10 YEvouy,
AOY® amoppong, e&atuiong kot damvone. H pébodog g puOuildpevng eEAAEYHOTIKNG
apdevong (RDI) ompiletar 610 yeyovog OTL évol pKPO EALELLLO. TOV GLTOD GE VEPO
pumopel vo BEATIOGEL TOV OOUEPIGHO TOV VOATAVOPAKO GE OVOTOPOYWOYIKES OOUES
Omw¢ 0 kapmdc Ko emiong vo elEyEet v vepPoiikn eutiky avamtuén (Chalmers et
al, 1981, 1986, Jones 2004b). Mo evaAilaxtikry uéBodog eivar  pepikn Enpovon g
Laovng tov plootpopatoc (PRD), 6mov n mapeydpevn 6661 GpOELONG EVOALAGGETAL
o€ d10popeTIKA Tuqpata Tov prlikov cvotiuatog ( Dry and Loveys, 1998, Stoll et al.,
2000, Jones 2004b

1.4. Zoyypoves 1doels- YOPOTOVIKG GUGTIHOTO

Yoporovio | avédapog yempyia, elval n avdmtuén Tov euTdV Yopig TN xpnon
€00(QOVC, LLE TNV TAPOVCI 1] ATOVGIN KATO0V HEGOV (VITOGTPMLAL) KO LLE TTOLPOYT OO
TO GUGTNUO TOV GUVOMK®OV OTOITHCEMY TOV PLTOV GE VEPO Kol OPEMTIKA GTOTYE DL
(Jensen, 1999; Hanger, 1993). H vdpomovia amoteAel (o mponyuévn Ko eEeAypévn
TEYVIKN AVATTUENG KOAMEPYEIDV GTIV OTO10L LTOPOVV VO EVGOUOTOOOVY GLGTHUATO
OVTOUOTOV EAEYYOL UE OKOTO TIC VYNAEC OMOOOGEIC TOV KOAMEPYEUDV KOl TNV
TOPAYOYT TOTIKAOV TPOIOVTOV e OGO TO dLVATOHV YOUNAO KOGTOS KaBMS, amoPAEnet
OTNV LEWOUEVN XPNON PLTOPUPUAK®OV. YTAPYOLV TOAAG GULOTHUOTO WE TO OmOoio
epapuolovtar vopomovikég KoAAépyelec. H  xatdraén tovg pe Pdon v
gmovaypnooroinon N Un tov Opentikov SuAdpHaToc, To dlokpivel 6e Avorytd Kot
Kieiota Yopomovikd Zuotnuoto. Xto AvotyTd DOPOTOVIKA GLUGTNLOTM, TO OTOPPEOV
Openticd drdAvpa omd ToV YOPOo TV POV PETE TV APSEVLOT|, dEV CLYKEVIPADOVETUL GE
Kdmota de€apevn OGTE va enavaypnoiponomdet, oAAd amoppo@dtorl amd 10 £50¢pog 1|
oLAAEYeTaL Ko amoppintetor ekt TOL OBgpuoknmiov. 1o KAEGTA VOPOTOVIKA

CLOTNUOTO, TO Oomoppéov Opentikd OdAvpa amd Tov YOpo TV POV HETO TNV
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apdevor, ovykevipovetor Eavd oe  defapevn Kol OVOKVKAMVETOL, OOCTE VO
emovaypnoporomdel. (X1opog,2002).

Yg po TANPOC OVTOUATOTOMUEVY KOAAEPYELD, TO UNYAVNLO OVTOUOTNG
apdevong-Aimavong arotehel TNV Kopdd TOL LOPOTOVIKOD GUGTHLOTOS KOl 1] ETAOYN
tov givor kaboplotikn ywoo v emtvyio ¢ KoAMépyswog. To ocvotnua dpdevong
EVEPYOTOLEITAL KO OEVEPYOTOLEITAL AVAAOYO UE TNV EKTIUNOTN TOV aentplov
0pYavVeV (TUPAVOLETPO, VYPOCIOUETPO K.0.). XTI OEPUOKNTIOKES KOAAEPYELES gtvart
aropoaitntn N Ymapén mpoypappotiot) dpdevong mov Ba dwaxepiletor v apdevon,
Baon mpoypdupatog mov o Exel emAEEEL 0 TOPAYWYOS, 0 omoiog opilel T GePd TV
nAektpofavov, tov xpovo dpdsvong Kot Tig cuvinkeg Evapéng g dpdevong, evo
TAVTOYPOVO LITAPYEL KOl 1] SOLVATOTNTAG YEPOKIVITNG dpdevong (Xovdding, 2011).

Ymv ayopd dwatiBevtar mAéov mOAAE cvothpato EAEYYoL TOov TEPPAALOVTOG
tov Bepuoknmiov. To Phytomonitoring amotelel o couyypovn pébodo eréyyov tov
KMUOTIKOV cuvOnkdv, kabmg dlvel tnv duvatdTNTa EAEYYOL TNG AVTIOPOONS TMV
QLTAOV GE OTOLONTOTE AAAAYT| TV TEPIPUALOVTIKOV GLVONKDOV GE TPAYLATIKO ¥pOVO

(Ton et all, 2001).

1.5. Avtikeipevo kan dopn) TG epyaciog

Ta tehevtoio ypovVia, 1 EUEAVIOT TOV QaVOUEVOL TNG Asnyudpiag mBel Tovg
OTOGYOAOVUEVOLG 0T YempYyia oty avabedpnorn tov {ntnuatog e apdsvong. H
extiunon g apdevTIKNG d00NC Kol TNG SLYVOTNTOS TOV apdEVcE®V, Tailel TOAD
ONUOVTIKO pOAO GTO TEPIPAAAOV GAAG KO GTN TGEMT TOV TOPAYWYOU.

H mapovca perétn deEdyetar, pe oKomd v oviyveuon VOATIKNG KATATOVONG
QLTOV TOUATAG GE JPOPETIKO KOOESTMG AVATTVENG TOV PLTAV LE TN YPNON TOV
aeOnTplov opydvev ov dabétel o Phytomonitoring. AvoAvtikd, Topovcidotnke
N Katdotaorn Kot 10 enimedo tov Oeppoxknmiov oty EAAGda kol oe cOykpion pe
Meg evpomaikéc ympeg. Xto 2° Kepdhato yivetar PipAoypoagiksy avackdnnon ue
okomd v katavonon tov {nriupartog. X covvéyeln (Kepdiao 3), mapovsidlovio
To. VMKG Kot ot HéB0d0L Tov YPNGIULOTOMONKAV Yot TV EKTOVIOT TOV TEPALOTOC.
210 Kepdrawo 4 akorovBobvv ta amoteléopata g Eépevvog Kot T€hog oto Kepdiato

5 ovvoyilovtal To. GLUTEPAGLLOTA TG EPEVVOC.
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2. Biphoypagikn Avackonnon
2.1.1Tapdyovreg mov yopaxtnpilovy To pukpokiipa Tov Oeppoknmion

H xotdotaon tov kAipotog mov emikpotel o évav KAAMEPYNOUO YMDPO
emmpedlel dpeca TV adENOCT KoL TNV OVATTUEN TOV KOAAMEPYOVUEVOV GUTMOV. Mg ToV
OpO UIKPOKAILO avAQEPOUOOTE GTNV OTHOCQAIPIKY] eketvn (ovn yOopo oamd v
KOAMEPYELWD, N KOTdoTOoN TNG omoiag evBivetan yio TNV aENom Kol avATTLEN TG
KOAMEPYEWG KAl OC €K TOVTOL €ivol amapaitnTn N HEAETN TOV TAPAYOVIOV TOV TNV
yopaxtnpifovv.

Ov Khpatwcol mapdyovieg mov emmpedlovv 10 mEPPaArov avdmtuéng tov
euvtav eivon 1 Huokr AxtivoPoAia, 1 Oeppokpacio kot 1 Zyetikr] Yypaocio tov aépa
Kot 1 oLYKEVTPWOT Tov d1o&etdiov tov dvBpaka ([CO2]). Znv mpayHaTIKOTNTO OU®S
AOY® NG E1G0YMYNG KOWVOTOUIDV LITAPYOVV TOAAOL TOPEYOVTEG TTOL AANAETOPOVV
HETOEDL TOLG Kol HETAPAAAOVY TNV KOTAGTOON TOVL MIKPOKAMUOTOG, €VIOC TOL
Oepuoxnmiov. To kdlvuua, n KaAriEpyela, T0 E00pOG, N KATAGTOTH TOD EGOTEPIKOD KAl
eCwTEPIKOD AEPQ, O OVPOVOG, 0 aEPLoUOS Kar 1 Oépuavon (Zymua 2.1.) emnpealovv 10

pikpoxAipo Tov Beppoknmiov.

: Aegpiopog
WDTEPLKO
EowTepiko
Aépa

2ynua 2.1. ZymUoTikn Topovcicor Tapoydvimy Tov ennpealovy To LIKPOKAILO TOV
Beppoxnmiov.
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H enidpaon 6Awv avtdv TV TopapéTpmv Kot ot aAAniemidpdoels peta&h Toug,
0T0 WKPOKAMpo Ttov  Ogppokmmiov  OMUIOVPYNCE TNV OVAYKY  KOTOOKELNG
TPOCOUOIOUATOV  KATOAANA®V Yoo TV TPOPAEYN TOL  WIKPOKAINOTOG TOV

Oeppoknmiov.

2.2. Mopayovrtes mov emmpedlovv TNV avénoen kKot Ty avaatvln g

KoAMEpyELog

H avéntuén tov evtdv ce éva Beppoxnmio yapoakmmpiletor and tov EAeyyo
OPIGUEVAV TOPAYOVI®MV TOL 1 TEYVOAOYIR HaG Ofvel TV OuvaTOTNTO VO TOUG
LETPNCOVLE KOl EMOUEVMG VO TOVG EAEYEOLUE. AvTol o1 Tapdyovteg givon 1 HAoxm
AxtwvofoMa, n Ogppokpacio tov Aépa, N Zyetikn Yypoocio Tov aépo Kol 1M
ovykévipwon otoéewiov  tov avBpaka. H dpdevon amotedel évav emmAéov
TOPAYOVTO, OV EMWOPA CTNV OVATTVEN TOV KOAMEPYEIDV Kol £YEL OTOCYOANGCEL
wloitepa To TEAELTALO YPOVIOL TOVG EMCTHLOVESG Y10. AOYOLS Kupimg e€otkovounong
voatog. H apdevtikn do6omn kabmg kot 1 ocvuyvOtTo TOTIGHATOG MG KOAMEPYELNG
nailer kaBoplotikd poOAo omnv eEEMEN TG KaAMEPYEwWwS ko otnv €EEMEN NG

Ye®PYIOG o OIKOVOUIKN Kol OIKOAOYIKT] GKOTILAL.

2.2.1. H porog ™S MMoKNS aKTIVOPOLiaG

H nAokn axtivoBolio amotedel v KOpLo Iyn EVEPYEWNG Yo T GMOTOGVVOEGN
TOV ELTOV, KOODG Kol TN QUOIKT Ty BepuoTTag 6T0 YDpPo TOL BEPUHOKNTIOV.
I'vopilovpe 6tt éva amhd @VARO @UTOL amoppoed 80% mepimov omd v
TPOGTINTOVCO, G ALTO PMOTEWVY aKTVOPOoMa, evd M vroloutn avakAdtol. Amod To
LEPOG OV ATOPPOPATOL £VOL TOAD UIKPO PEPOS YPNOLLOTOEITAL V1ot T PMTOCLVOESN
(=3%), evd 10 dAlo petatpémeton o Beppdtnra mov amofdAieTon Kvupimg pe ™
dlmvon, pe cuvaymyn Kot oKTivoBoAia.

H opat oxtivoPoria, oamoterel 10 44% g HAokng Axtivofoliog
(Nelson,1991) kot poévo owt €mdPG 6TV PLGIOAOYIOL TOL PVLTOV, YL CVTO KoAgiTan
pwtoovvBeTikd evepydg aktvoforia (McCree, 1972). Méca oto Ogppoknmio m
TOGOTNTA QTN UEIDOVETAL, EE0UTIOG TNG LEPIKNG SLOTEPATOTNTOS TMOV VAIK®V KAAVYNG

Kot €Tl emnpedletol n eotocvvheTikn kovotnta tov eutov. Ot Cocksholl et al. to
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1992 mapompnoav 6t 1 amddoon NG KOAMEPYELNS TopATas, avéndnke katd 1%
otav avéndnke Katd to 1810 T0c0GTO 1| POTOGVVOETIKE EVEPYMG AKTIVOBOAL.

H nMakn aktivofolio exdpd kot oty domvon tov eutav (Kittas et al., 1999).
>0 Zynua 2.2. dwokpiveton 1 oxéon HeTaEd Somvong Kot NAaKNG oktivoBola og
KOAMEPYELD TPLOVTAPLAL®V Y100 500 d1aPopeTIKEG TEPLOJOVS. To KaAokaipt, 6oL 10
EMelupa Kopeopol lvarl peyoAVTEPO amd TO YEWMVO, 0 puOudc dtamvong eivon

LEYOADTEPOC,

430

Trum zpirasion mte 25 (W m')

300 4

b= ]
[ =]
1

i 150 _:'l.-.l:-.l 45
Solar radiation & (W m”)

=]

Zypo 2.2 Zyéon peta&d nAlokng akTvoBoliog kot S10mvong 68 KOAMEPYELD TPLOVTAPVAA®Y,
yewovo kot kohokaipt.(Katsoulas and Kittas, 2011)

‘Evog axopa mapdyovtog mov €mdpd oTnV MAloKn okTivoBoAlo €viog TOL
Bepuroknmiov, givarl 1o VAKO KaAvyng Tov Bepproknmiov, Kabdg Tpomomoletl To Pdoua
™G NMAMaKNG akTvoPoAiag e&outiog TOV OTTIKAOV 1010THTOV TOV. AVTEG Ol TOL0TIKES
aAlayég ot OlepyOUEV NAMOKY] aKkTVOBoAia LTOPOVV av EXNPEACOVY TN OOUT KOt TO
OYNUO TOV QUTOV CAAL okOpo Kol TV mopayoywkn oie, omwg copfaivel ota

KolMomiotikd ot (Kittas et al., 1999).
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2.2.2. O porog ¢ Oeppokpaciog aspa

H Oeppokpoacio amoterel évav omovdaio mapdyovia ywo tnv PAdotnorn v
avamtuén Kot v Kaprnddeon 6wV Tewv KaAlepyeidv. H Beppokpacio otov ¥dpo tov
Oeppoknmiov omotelel GUVIGTOGO TOAADV TAPAYOVI®V, Ol OTOI0l CAANAETIOPOVV
HETOEL TOVG, OTMOG TO LVMKO KAALY™NG, M TPOoominTovco MAaKN oktvoPoAia, To
£00(pOG KaL 1] KOAMEPYELQL.

O1 Baille et al. (2001), édei&ov 011 TO GOMPIGHO. TOV VAIKOD KAALYNG EMOPE
aupeca oto pikpokAipa tov Beppoxnmiov, v aeOnt) BeppudTa pe amotélecuo To
QLTE VO LEUDVETOL 1] LOATIKT KATATOVNON TV LTOV. Emiong xatd v didpketo tng
NUEPAS, £V TOGOGTO TNG TPOCTIMTOVCAS NAKNG aKTVOBoAlNG amoppo@dTal omd TO
KéAvppo, TV KOAMEPYELD, TOV GKEAETO KOU TNV EMPAVEW TOV €OAPOVS , UE
amotéleopa va avEavel ) Oeppokpacio tov ecmtepikot aépa (Papadakis et al.,2000).
Ao Vv AN, Katd TV ddpKew TG voytog 1 Beprokpacio Tov EcmMTEPIKOL aépal
elvar younAdtepn amd v emtepikn Kabdg o aépag Tov Oegpuoxmmiov ydvel
BepuoTTa AOYM TN LETAPOPES TNG OTO WYLYPOTEPO KAAV LA,

2NV TPOyUOTIKOTNTO Yo TV 0pON Aettovpyio Kot OpOAT] avamTLEN TOV PLTOV
vrdpyel éva oploBenuévo evpog Beppokpaciadv 1 (dvn dveong mov cuviBwg oTIg
Oeppoknmiokés kaAlépyeleg ivon oamd 10 £mg 30° C Ztnv Bifloypopio avoapépovon
Bértioteg Tipég Beppokpaciag Yoo v oot e€EMEN pag KaAliépyelag. Evoewtikd
otov Ilivaka 2.1. mapovstalovror ot Wavikég BepUOKPOGIES Y0 TIG CNUOVTIKOTEPES
Oepuoxnmakég kaAMépyees. EmumAéov, onwg deiyvouv peréteg, m péon muepnoa
Oepuoxpacio @aiveror va emnpedlel meplocdOTEPO TNV aVATTLEN TOAADV E0MV GE
oxéon pe Vv mopeio eEEMENC ¢ Oepuokpaciog Kotd TNV SApKEW TG MUEPOS
(Vogelezang et al., 2000). Eztiong onpovtikd poro oty aviamtuén Tov eutev mailet n
dwpopd petald Bepuoxpaciog voytag kot Beppokpaciog nuépag (Ntoypag , 2001).
O Myster kot Moe (1995) avaeépovv ya kdmoteg Beppoknmiokés KoOAAEPyeLes OTL N
dwpopd petath g Beppoxpaciog Muépag Kot voytag emnpedlel TO UNKOS TOL
LEGOYOVATION SUGTNUATOG, TO VYOG TOL GUTOV, TOV TPOGOUVATOAMGUO TOV PUALOV,
TOV TPOGOVATOMGUO TOL Veapoh PAAGTOV, TO TEPLEYOUEVO TNG YAWPOPVLAANG, TNV
TAELPIKN OLOKAAOMOT KOl TNV EMUNKVVOT TOV GTEAEYDV TOL PiGYOL Kot Tov dvBoug.
To pnKkog Tov pecoyovatiov dlacTUaTOg aVEGVEL KOOMG 1 dapopd Bepuokpaciog

avéavel. Xto Xynuo 2.3. mapovoidleror m dpopd ot dplotec Oeproxpacieg
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abENONG ™G TOUATOS KOTE TNV SIUPKELN EVOG EIKOCITETPADPOV Y10 NUEPES LE LYNMAN

KoL YOUNAT €vTacT eoTog.

Hivakog 2.1. [davikég Oepuokpocieg yio v avamtuén OgppokNTIOKOY KOAALEPYEIDV
(Ntoypag, 2001; Owovopov, 1992)

Kalépyaia | Ogppokpaciog Hpépog (°C) | Ogppokpacio Noyrag (°C)
Ayyovpu 24-26 20-21
Mapovin 17-24 10-12

Meghrlava 18-20 15-16
Imeprd 20-25 16-20
Topara 20-25 16-20

Tpravraeuviro 20-24 16-17
XpvoavOepo 17-21 16-17
30 - 30
75 - //f N\ Huépeg pe Makada \ . 95
s T
20 - D\ Huépeg pe ouvvepid - 20
15 - 15
10 - - 10
5 4 5
NuxTa Hpépa
0 0

2ynua 2.3. Anoutovpeveg Begpuokpacieg katd v odpkew tov 24dpov yio KOAMEPYELD
topudtag oe  Oegppoknmoo  yio mMUEPEG HME  VYNAN KOl yopnAn  évioaon  QoToG.
(Mavpoylavomovrog, 2005)
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Avédoya pe v évtoon ¢ Hlakng AxtwvoPorog  moapatnpovvtol
PO POTTOMTELG OTNV WOVIKY Beprokpacia Yo to euTa. Me v avénon g Evioong
™G NAKNg aktvoBoAiiag, dpa kot TG Oeppokpaciog pésa 6to BepUOKNTIO, EVIEIVEL
0 puOUdS dramvong kot avamvong Tov eutev. Otav dpmg 1 Bepuokpacio Eemepdoet

éva kpiolpo onueio, n kabapr potocvvieon ehattdvetotl (Zynua 2.4).

2ynua 2.4. Enidpoon g Beppokpaciog oty avanvon (1), omn potoocvvleon (2) kot
otV kabapr pmtocvvheon (3) (Hanan et all, 1978).

H ovykévipoon dwéewdiov tov avBpoka @aivetor vo emmpedler v
Bepuokpacio oto mepPdArov Tov Beppoknmiov. Xe va Oeppoknmo pe dedopévo Ot
Oepuokpacion eivor otobepny Ko dgv  LVEAPYEL KATOWOG GAAOG TEPLOPLOTIKOG
TapAyovTag, 0 EUTAOVTICUOG e 010E€(d10 ToL AvOpaKa oLEAVEL TNV POTOGVVOETIKT
dpactnpota, N omoia avidvetal mEPIGGOTEPO, He avénorm g Bepuokpaciog
(Ludwig xar Withers,1984). Xto XZynuo 2.5. mapovotdletar m emidpaocn G
OLYKEVTIPMOOTG TOVL J10EEWI0V TOV AVOpAKA GTNV POTOGVVOETIKT dpacTNPOTNTA TOV

QLTOV og oYéon e TV Beppoxpacia.
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Zynua 2.5. Enidpacn ™C meplekTikOTTAG TOL O10&ediov tov dvOpoka oty kabapn
pwtoochvheon oe cvvaptmon pe v Bepuokpacio (Ludwig kot Withers,1984).

2.2.2.1. O pbélog ¢ Ocppokpaciog TS KOAMEPYELNG

‘Evag aAloc mapdyovtag mov enepfaivel 6Tnv KOTACTOON TOV MKPOKAUATOC,
elvar n Oepuokpocio g koAAépyswc. H Oepuokpoacio twv @utdv &vidg Tov
Oepuoxnmiov kabopiletar kupiwg amd TV axtivofora mov d€yovTal amd T0 £60(POG
Kol tov  ovpavd, amd Vv BOgppokpacic  tov mepPdAlovtog, amd TNV
OepuoywpnTIKOTNTA TOVG Ko otd TV AavBdvovoa Bepprdtnto mov ydvouv 1 déxovtal,
AOY® CUUTOKVOONG N EEATIIONG TOV VOPATUDV.

H Bepuoxpacio e kaAMépyela gival £vag moAd omovdaiog Tapdyovtog Kabmg
emnpedlel OAEG TIG QUOIOAOYIKEG AElTOLPYiEG TV QLTOV, OTMOG Q®TOGVVOESN,
avanvony kot owomvon (Acock,1986; Baldocchi,2005; Jones,1992; Van Pee and
Berckmans,1998). Ot Roh et al. to 2007 ypnowomoinoav v Beppokpacio ™G
KoAMEPYEWG oG mapdyovta  €A&yyov Tov TEPPAAAOVTOG 61O OeppoKnmio.
[Mopatipnoav 6t 1 Beppokpacio ™G KOAMEPYELNG NTAV HKPATEPT OO QTN TOV
€0MTEPIKOL aépa AdYy®m TG okioong, evd m Bgpuoxpacio tng aviamokpvoTay
ypNyopdTEPO OTIG OAAAYEG TNG NALOKNG akTvoPoliag and 0Tt avt Tov aépa. Emiong
peimon ¢ Bepupokpaciog ™G KOAMEPYEWS TopaTHPNCoOY OTOV TO EAASUUA

Kopeopov tov oaépa NTav vynro. Koatd tnv dbpkelon g vOytag mn younin
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Oepupokpacio TG KOAMEPYELNG TPOKAAESE THOVOTATA HEIDMCT TOV QLGIOAOYIKMV
JlEPYOSIDOV TOV GUTOV KAODS petmdnke o puOudS ™ pong yupol Katd v ddpkela

G EMOHEVNG UEPAG.

2.2.3. O porog ¢ Xyetwknc Yypaoiog ko 1o 'Elreyppa Kopeopov tov
aspa

H e€atpicodianvon eivar kuprog Adyog avénong e vypaciog 6to Beppoknmio,
EVA 0 0EPIGUOG KO 1) COUTVLKVOON ATOTEAOVV AdYoLS peiwong . H dwatnpnon evog
KatdAAnAov mepPaALovTOC VYpaciag 6To ¥dpo Tov Beppoknmiov sivol amapaitn
Oyt uoévo yuo T S1aTHPNomn TG LOUTIKN IGOPPOTHN TOV VIOV HECH TNG OTVONG,
oAAG Ko Yoo Adyovg Opéyemg (.. HETOPOPAS aoPeoTiov) Kol Yoo TNV omoQLYN
EKTETOUEVNC  avamTtuéng mafoyovev  HUKPOOPYOVICUDV, EVIOU®V KOl OKOPEWV.
[Tewpapatikd, Exel Ppedel 6TL 10 MOcOGTO TPOoSAAUPAVOUEVOL VEPOD, TTOV EMGTPEPEL
pésm g dramvong oty atpoceapa givar 99% (Koapdtaying,1999)

Ta enineda vypaciog oto Beppoxnmio petafdAlovrol avdioyo e TV ETOYN Kol
etvai dvvatdv va eheyyBodv pe v texvoroyia (.. aepiopdc). AvENoTM NG ZYETIKNG
Yypaciog oto Oeppoknmo wpokalel peimon tov puOpov dtamvong Kot potocHvieong
ka1l to avtiotpoo. H emidpaon g Zyetkng Yypoaociog oto @utd oyetiCetal pe ta
eninedo Oeppokpaciog. ‘Etot, 6tav xvpaivetar petaé&d 55 -90% otovg 20° C dev
enmpealel v avantuén tov meplocdtepov eutdv (Grange and Hand, 1978). Amo
™V GAAN, TOAD YoUNAEG TWEG VYPACING UTOPEL VO TPOKAAEGOLY HaPAGHO, KAODS TO
eLTO glval  adbvOTOV VO avOTANP®OCEL TS amoAglec. Xtov  Ilivoka 2.2.
napovcstalovtal, Gploteg ocvvOnkeg Xyetikng Yypoociog Yy TIC ONUAVTIKOTEPES

OeproxknmoKéc KaAMEPYELES.

Hivaxag 2.2.. Apiota enineda Xyetikng Yypaciog yio TNV avantuln Tmv o1 HovTIKOTEPOY
Beppoxnmok®v kadiepyelidv (I'papiadériing,1987; Ntoypac, 2001)
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Onwg avaepépbnke mapamdveo, n Zxetikn Yypaoia eivat £vog mopdyoviog mov
pEmel vo EAEYYETAL TaLTOYpOVA [e TNV Beppokpacio Tov aépa. AVTi TV duvVaTOTNTO
pog v Otvel 1o EAAEYHO KOPEGHOV TOL 0EPQ 1) TO EAAEUNO TG TACNG TOV OTUOV
(Vapor Pressure Deficit-VPD). To VPD givor 1 d10popd avAaueso oTnV TAoT TOV
VOPATUDV KOl OTNV UEYIOTN TAON TOV LOPOUTU®OV (AvaAvTiKd, TopovctdleTol GTo
Kepdaiato 3.).

H ovykévipmon tov vdpoatudv peTofdAletor oAy pe v eEATHIoN Kot
CLUTOKV®OOT, M TECT TOV VOPATUOV EMOUEVOG UETOPOAAAETOL avAAOYd HE TN
OLYKEVTPMOOT TV VOPATU®VY. Ot VOpaTHOl 6TO YDPOo TOV Beproknmiov KivovvTal omd
TIG TEPOYEG LYNANG TEONG LOPATUDV, GE TEPLOYEG YOUNANG Tieonsg, €m¢ OTOV
GOPPOTNCEL 1 TESN VIPATUOV G€ OAa To onueio Tov yopov. H dapopd micong
VOPOTUADV EMOPEVMOS Eval 1 KIvnTHPlo SOVOUN YLl T HETAPOPE VOPATUDV OO TNV
KaAMEPYEW oTOV 0épa TOL Beppoknmiov kot to ovtifeto. Xe OYETIKEG UEAETEG
TOPOVCIACTNKE OTL TO EAAEUUO KOPEGHOV TOL 0épa oyetiCetal pe Tov puviuod
dlamvong ko TV Aok aktivoBoAin, KaBdc 01 GUVTEAEGTEG GLOYETIONG KVUATVOVTOY
a6 0,7 émog 0,94 (Kittas et all., 1999; Yang et all., 1990)

Yyetkny pedétn 1o 2001 amd tovg Kopyt et al. ywo v aAinienidpaocn tov
nepPdAAovToc Tov Bepuoknmiov Kot TG KOAMEPYELNS TPLOVTAPUAL®DY £0€1EE OTL 1
avénon Tov EAAEIUHOTOG KOPEGHOV TOL 0épa pelmve TOV pvbpd avénong g

dapérpov tov Prootod (Zyfua 2.6.).

=
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Zyfqua 2.6. Tynupotik ovomopacTtactn g mopelog ovamtuEng Tov PAactod 6g QLT

TPLVTOPUAAMAG OE GYECT LLE TNV TopEia TOL EAAEILIOTOG KOPEGUOL G€ éva Beppoknio.
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To éMheupo Kopespob Tov aépa Ppednke 0TI ENPedlet TV S1ATVOT TOV PLTOV
Topdtag o peyohvtepo Pabuo amd v Hiwokn Axtivofolio kot tnv Oegppokpacio
tov aépa (Joillet and Bailey, 1992), ue tv dievkpivion 611 1 Ogppokpacio Tov aépa
oyetileton queca pe v avtiotoyn T VPD. Avutd oyvel kupimg yuo Tig meployég
g Popetog Evponne. H enidpaocn tov elheippotoc kopeopov dpmg £xel amoderytel
KOl 6TV ovamtuén tov kaprndv topdtag omd tovg Leonardi et al (2000), émov
mapatnpnoav 6tt o puOUdS aENCNG TV KOPTOV TOUATOS TV HEYOADTEPOG KATA TIG
TPOWVEG DPEG € GLVONKES PEIOUEVOL EMAEIIUATOC KOPESHOD o€ avtifeon pe Toug

KOPTOVG TOV AVATTUGGOVTOV GE GLVONKES AVENUEVNG TIUNG EAAEILIOITOG KOPEGHOD.

2.2.4. O porog TG GLYKEVTPMGTG O10EEIdI0V TOV GVOpaKa

To CO; (810&eido tov AvOpaxka), €lval TO CLOTOTIKO LE TO OTOI0 TO PLTH
OTKOOOLOVV TIG OPYOVIKEC TOV EVMOELS, YL OUTO 1 UEAETN TOL E€IVOL TPOTOPYIKNG
onpacioc. Ilepimov 10 50% 1tng Enpng ovoiag twv @utdv amoteieitoan ond AvOpaka
(Levanon et al., 1986). Eyxet Ppebel mwc 660 avédvetor n mePEKTIKOTNTO TOV 0EPO. OE
o10&eido Tov GvBpaka, TOc0 avEAvVETOL N PMOTOCLVOETIKN dpactnprotnTo (Zynuo

2.7)

1.2
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Agopoiwan CO; —p
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“Evraon puwtég —p

yqua 2.7. Zynuotikn omewkovion g emidpaong tov CO, omv  gortocuvletikn
dpaotnprotra tov eutev (Kapdtaying, 1999)
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210 OeppoKnmio, 1 GLYKEVTP®OT| 010&E1i0V TOV AvOpaKa, TAPOLGIALEL pHEYEAEG
dwkvpdvoelg. Katd v ddpkelo g nuépag, 0mov ekteleitar eoTocuvieon 1
oLYKEVTPMOT) TOV d10&e1diov Tov GvOpaka peidvetat. To yeywmva, 6mov To Tapdbvpa
HEVOUV KAEIGTA Kol OEV YIVETOL OVOVEMGT TOV 0EPQ 1| TEPLEKTIKOTNTO TOV OEPQ OE
CO; umopel va @taoet kot oo 100ppm. Otav n ovykévipwon CO; givar youmAidtepn
a6 300 ppm 10t M PwTOcLVOETIKN dpactnpiomta uewwveton (Nederhoff, 1996).
Avtifeta katd v dudpkela g voxtog 1 ovykévipmon COz avéavetar Adym g
OVOTTVOT|G KOL QUPETEPOV AOY® TNG UM YPNOLOTOINCNG TOV amd TNV POTOCLVOETIKT
dpaoTnpLOTNTA.

Ot Oetikég EMMTAOGES TOV EUTAOVTIGUOD TNG ATUOCPUPAS, HE O10EEIOI0 TOV
avBpoka €xel emPePormbel amd moAAEG peAéteg, OmOL TmapoatnpnOnke OTL o€
KaAMéEpye TopdTag N mapaywyn avéndnke amd 30-50%, emtoydvOnke n apykn
avantuén tov eutov Kot ovéndnke 1o Papog tov kaprmv (Hand and Soffe, 1971;
Nilsen et al., 1983; Hand and Slack, 1988; Nederhoff, 1994). Xto Zynua 2.8.
TapovoldleTal 1 amdd00 TOV QLUTOV TOHATOS GE OVO  JPOPETIKO EMImMEd

ovykévipwong CO,.

1000 ppm 002/

/

~’§‘ -
% 15 /
g o
S = Lf
E 10t / o/’
= . 300 pprm GO
E / =
L1 L]
0.5 G /
i — ty-’.f’
._._,..-af __,...c.-""'"f
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(0] g 1 1 i i 1 L i I a
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2ynua 2.8. Tlopovcioon g anddoong eutdv toudtog oe mepfdAlov pe YOUNAn Kot o€
nepBarlov pe vynin ocvykévipwon CO, (Nilsen et all, 1983)
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BéPata, n mepiooeia d10&ediov tov GvOpaka givar dvvatdv ov TPOKAAEGEL
npofAuate otnv opoAn avantuén tov eutov. Xapoktnplotikd, o Berkel (1984)
TOPATNPNCE OTL GE GLYKEVTPMGES TAve amd 1000ppm do&ewdiov Tov dvBpaka, to
QOALO TOHATOG TOPOVCIACAY YADPDGT], GLGTPOPN KL VEKPWOOT.

H avantoén tov putov péoa oto Beppoknmio dev egoptdror povo amd To
nepPailov Tov Bepuoknmiov (Oeppokpacio, LYeTIKN vYPACia K.0.), 6Tovdaio poAo
eniong mailet n opBoroyikn apdevon. O oyedlOGUOC TOL KUTAAANAOL OPIELTIKOD
ocvotnuotog Pociletor otnv yvodon G LOATIKNG Kotdotaong kot Oeppukng

KOTAGTAONG TV QLUTOV.

2.3.A€iKTES VOUTIKNG KOl OEPUIKNG KATAGTAGNS TOV PUTAOV

Méoa 610 Beppoknmio, 6ev VILaPYEL PLGIKY PPOYOTTM®ON UE ATOTEAEGUO OAO TO
VEPO MOV YAVETOL PECH TNG EOTHICOOMVONG KOl TNG OTPAYYIoNG , VO TPEMEL VAL
OVOTANPAOVETOL OO TOV KOAAMEPYNTH, GOOTE To QULTA va Ppiockoviol wAvTa GTNV
aplotn vooTikn kataotoon. ‘Etol i akping pétpnon e voaTikig KaTAoTAoNG TOV
QLTOV KOUN TOL €dAPOVS glvarl Kpioturn, kKaBMG 1 YVAOON TG VOOTIKNG KATAGTOUONG
TOV QUTOV UTOPEl VoL OMGEL ONUAVTIIKEG TANPOQOPiES Y TOV OYeOCUO TG
apodevong oe pia Beppoknmaky LovadaL.

AVOTUYMG OEV VITAPYEL KATO0, LOVAOTKY] 1] «KOADTEPT HETPNONG TNG VOUTIKNG
KOTAGTAONG 7oL Vo epapuoletalr oe OAeg TIG mepumtwoel, H emdoyn g mo
KATAOAMNANG peBodov 1 pebddwv yuoo T pETPMOM N TEPLYPOAPT TNG VOOTIKNG
KOTAOTAONG Yoo KAOe mepintwon €EapTATal a0 TO GKOMO TOL TEPUUOTIOTN KOt
Wopel vo S10pEPEL AVl TEPITTOON OvAAOYO pE TOV 6TdY0 Tov Telpauatog (Jones,
2007).

H wébodoc upétpnong s oyxetikng mepiektikotntag tov vepod oOlvel v
duvatdTNTO PETPNONG TOV TEPLEXOUEVOL VEPOD GTOV QULTIKO 16TO KOl TEPTYPAPETOL

amo v Xyéom 2.1.

_ (FW — DW)

RWC = ———=
(TW — DW)

(2.1.)
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o6mov FW egivar 10 vornd Bdpog, DW 10 Enpd Pdpog kar TW to Bépog ot
OTOPYN TOV HETPOVUEVOV PLTIKOD LAKOD (Jones, 2007).
‘Eva peydho mpoPAnpo pe Tig LETPNOELG TG VOATIKNG TEPLEKTIKOTNTOC, OKOLN
KOl TOV GYETIKOV HETPNCEWDV, OTMOC 1 TAPOTAV®, vl OTL TETOLEG UETPNOELS Ogv
oyetilovtal amapaitnto pe TV €vkoMa pe v omoia 10 vepd pmopel va eoaydel amod
oV UTIKO 16710 (Jones, 2007), yi avtd ypnowomolovvtatl puéhodot Paciouéves oty
EVEPYEIOKN KaTdoTaon TOL GLTOV. 'Exel avayvopiotel 6Tl o1 HETPNGEIS TS VOUTIKNG
KaTAoTAoNG POcLOUEVEG GTNV EVEPYEWNKT] KOTAGTOOT TAEOVEKTOVUV GE GYECT WE TIC
kaBopd oyxopetpicéc petprioes. [a to eutd €10 dn 0 OGpog VIATIKO SLVAUIKO

EKQPACUEVOC 6€ povadec mieong ( Zyéon 2.2.).

poW—H) (E> log, (ei)m (2.2.)

VW VW N

omov Vy eivor 0 pepkdg poplakods 0ykog tov vepol (cuvnBwmg toodvvapiet
oVTO GTNV LYPN EACT) Kol Lo €lvol TO YMUKO dSLVVOUIKO TOV KaBapov vepoL og Eva
emimedo avapopds, R eivon n maykdoua otabepd tov agpiov, T eivon 1 Bepuoxpacio
oe (K) ko e/es ivar n mieon VOPATUDOV OE 1GOPPOTIO. UE TO TEPEXOUEVO GE VEPO
VOPabpo dPOVUIEVT] UE TNV TEST KOPEGUOD VIPATUAOV GE avT TN Oeppokpacio
(Jones, 2007).

Yrdpyet £vog aplOuoc evpeéms YPNOUYLOTOIOVUEVOV EUUECOV SEIKTMV VOOTIKNG
Kataotaong ot omoiot Pacilovior otnv avdivorn ¢ avdmtuéng tov eLTOL 1 TV
(QULGLOAOYIKAOV OTOKPIGEMV, YVOOTOL 1O EVOEIKTIKOL TV EAAEUUATOV VEPOV. AvTol 01
deiktec opeidoviol o€ 0patéc OAAOYEG TOV QLTOV OTMG UAPAVOT, GLPPIKVMOON
BAactol, @UAAOL 1 KOPTOD KOl GE (QPUGLOAOYIKES OMOKPIGES TOV QUTOV OTMG
EMTTOOELS oTOV pLOUO avamvong kKot @wtocHvleons. Ta vym @utd mpémer va
npounBeboviol apKeTO VEPH MGTE VA AVTOTOKPIVOVTOL GTIC EE0THOTIKES AVAYKES Yo
™ Aguwovpyio ¢ Oamvong. H vdatikn kotamdvnon tov gutod Kot oTadokd m
pépavon tov copfaivovv 6tav ot AmOITNGELS Yoo dmvor vrepPaivouv tov puOud
TapoyNg Tov vepov omd Vv pila mpog to euTO. Mo ™V KOTEAANAN epappoy| ™G
dwxeipiong vepob ce éva ereyyopevo TepAALOV Tapay®yNS eLTOV, gival Bacikd o
EVIOTIGHOG TNG VOUTIKNG KOTATOVIONG Vo YIVETOL 0G0 TO duvaTOV O VOPIS Yo TOV

EAeYY0 TOV Ypovodwaypaupatog g dpdevong (Kacira et al., 2002).
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Mo tov oyedacud g apdsvong, Exovv mpotabel deikteg mov yopaktnpifovv
™mv voatikn katdotacn tov eutov (my. CWSI - Crop Water Stess Index) xat

TaPOLSLALOVTUL OVOAVTIKE TOPOKATO.

2.3.1. O nuepniorog Pabpog katamévnong (SDD)

‘Eva péco yuu v a&loddynon g vouTikng Kotdotaong tov eutov 0o
umopovoe va avoiEel to OpoUo Yoo PeATiopéves mPOPALYES TAPUY®YNG, OF
apdevopeveg ektaoels. H Beppokpacio QuALOUATOG EVOG UTOV UmOopel va petpdrtol
and ondotoon pe ehagpid, eopntd vrépuBpa Bepudpetpa. H dwpopd petacd g
Oepuoxpocioc ELAA®PATOG €vOg GLTOL Kot NG Beppokpocioc tov TEPPAAALOVTOG
aépa (Tc — Ta) umopei va omoteréoel Oelktn NG VOATIKNG KATAGTAONG TNG
KOAMEPYEWG, EMEON 1 EAAEWYT VEPOD TPOKOAEL HEPIKO KAEIGIHO TV GTOUATOV, UE
amoTtéAeco TN HEl®ON TG O1UmVONG Kol EMTPETEL 0TA VAL VO OgppovBovy eEantiog
™G NMakNG axtivoPoAiag, mhve amd 1 Oeppokpacio Tov aépa Tov TePPAALOVTOC.
[ToAvapBuec perétec mov oyetiCovror pe v Beppoxpacio TOL ELAAMGUATOG E£YOVV
yivel pe okomd TNV TPOPAEYN NG LOATIKNG KOTACTOONG TOV QULTAOV. X OVLTEG TIG
pueréteg Ppébnke ovoyétion g Oeprokpaciog TOV ELAAM®UATOG KOl TG E0OPIKNG
vypaoiog (Jackson et all., 1977a; Jackson, 1982), tn¢ Beppokpaciog Tov GUALOUOTOG
KO TNG VOATIKNG katamovone tov eutav (Jackson et al., 1977b; Idso et al., 1978;
Jackson and Pinter, 1981), evd dhAec peréteg £6e1i&av ovoyétion pueta&d Tov puhuov
dramvon| kot ¢ Oeppokpaciog Tmv eOAAmv(Idso et all., 1977a; Jackson et all., 1983).

2opeovae pe to mopamdve, dnuovpyndnke évag osikTng MUEPNONG VOUTIKNG
Kotomovnong (stress-degree-day, SDD). O deiktng avtodg €ivar 1 nUEPHOLOL TIUH TNG
Swpopdg Te — Ta, peTpNUEVN TN OTIYUN TNG UEYIOTNG eMPAVENKNS Beprokpaciog
(yevica 1 pe 1,5 mpeg petd 1o nhokd peonuépr). O SDD opiletonr wg e&ng (Zyxéon
(2.3.):

SDD = Z(TC ~T), (2.3

Aeppicry KovéAdy oed.31

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 13:30:12 EEST - 3.147.60.221



omov M Oepuokpacio T, perpétar 150 cm wdveo amd t0 £60UpOg Kol M
dwapopd Te — Ta abpoiletar yio N uépeg Eexvovtag and v pépa i (Kirkham,
2005).

Ievika, av éva eutd £xel emopkn mocOTNTO VEPOL, 1 dapopd Te — T, Ba €xet
TN KOVTA GTO UNOEV 1 APVNTIKY KoL TN HEYAAVTEPN TOL UNSEVOG av ivarl VOOTIKG
katamovnuévo. ‘Etol, to afpoicpa tov Oetik®dv Tinmv g dwpopds Te — Ta amotedel
éva ypNolo JelKTN oV Umopel vo yxpnoomoindet yo v dayeipion g dpdevong
KOAAEPYEWDV oTOV aypd Omm¢ too ounpd (Jackson et al., 1977). Ov Walker ot
Hatfield (1979) ypnowonoincav tov deiktn o€ vraibpio KOAAMEPYELD POCOAIOD Kot
Bprikav apvntik ovoyétion (r’=-0.83) petald Tov Seikn Kol TG TOGOTNTOC
apdevTiKoD vepov otnv kKodhépyeta. Ot Jackson et al. (1977) xaBopioav éva Oetikd

deiktn SDD ¢ €éng:

N
SDDpos = Z(TC ~T), (2.4
n=i

0TOV 01010 01 TIEG TNG O10Popag Te — Ta mov givon pikpOTEPES OO TO UNOEV BETOVTON
ioeg pe 1o undév. To i ovuPoriler v mpmdTn uépa émetta amd dpdsvon kat to N tov

aplOUd TOV NUEPDV TOV OITALTOVVTIOL Y10 VO PTACEL O JEIKTNG TNV TPOTEWVOUEVT TIUN
(Kirkham, 2005).

2.3.2. H nuepioro Oeppokpacioxi katarovnon (TSD)

Ot Hope ko Jackson (1989) ko o1 Gardner et al. (1981), sionyayav éva deiktn
Yo TNV VOOTIKN KOTOTOVNGON UG KOAMEPYEWS TOL OVOUAGTNKE TMUEPNOLL
Bepuokpactokn katamndvnon (temperature-stress-degree, TSD). O dgiktng avtog
opiletar g N dweopd ¢ Beprokpaciog PLALOUATOG LETAED LIO0G TEWPAUOTIKNG
(duynTIKA KaTamovNUEVTG) KOAAEPYELNS KOL HOG TTAP®G OPOEVOUEVIC KOAMEPYELOGC.
H Aettovpyla avtov tov dgiktn Poociletor oy vndBeon 611 ot mepParrovricoi
napdyovteg mov ennpedlovv T Beppokpacio Tov GuAA®LATOG Ba ekdnAmBolv eEicov
KoL 6T OLO PLAADUATO Kot OTL 1} dapopd g Beppokpaciog, Ba £xel avTikTumo POVO

OTIG O0UPOPOTOMGELS GTNV VOUTIKT KOTATOHVNON).
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O deiktng TSD oamoutel po koAd opdevOUEV] KOAMEPYEIDL OVAPOPAS, TOL
pdAlov mepropilet v epappoyn g pebodov. O TSD kot o SDD, dev amotehodv
YPAOLO Epyaieia Yo TNV TPOPAEYN TG LOATIKNG Kot OEPUOKPAGIOKNG KATOTOVNONG
TOV PLTAOV, O10TL 01 TIEG TOVG TOIKIALOLY aVAAOYA LE TOVEC KAMUOTIKOVS TOPAyoVTES ,
a0 TOLG OTOIOVE O TO CMUAVTIKOC Bewpeital OTL Eival 1) ATHLOGEAPIKT VYpOACi. ZE

7o VYPA& KATpaTa, 1 cLVVeEd Yiveton emiong kpioog mapdyovtag (Jones, 2004a)
2.3.3. O nquepniorog deiktng voatTikig katamxdévyong (WSDI)

Ot Hiler xou Clark to 1971 ypnowomoincav pia mocotikny uébodo mpdPreyng
NG LOATIKNG KATOTOVNONG TOV QUTAOV KOTA TNV SIpKEW TNG TEPLOOOVL aVATTLENG
TOVG OTNPWOUEVT] OTNV UETOKIVIOT TOL VEPOV atd TO £00POG Kot TNV KUAAEPYELL
otV atuodceopa, HEGO NG e&atuiong Kot g €01KNG evaiohnciog tov eutodv. O
deiktng SDI (Stress Day Index), peiemiOnke amd tovg Hiler ko Howell (1983)
OYETIKO pe TNV ypnowdmTa Yoo v omuovpyio oyediov dpdsvone, oty
TPOYLOTIKOTNTA 1] SuvaTOTNTO VTR Ogv Exel akopa Ppet epapuoyn. O Katerji et al.
10 2003 Baocilopevol 6TIC TOPOUTAVED HEAETEC YPNOYLOTOINCAY TOV NUEPN OO OEIKTN
voatikng katardvnong (WSDI-Water Stress Day Index) , 6nwg napovoidletor otnv
Yxéom 2.5., pe okomd va eAEYEOLV TIC EMMTOGELS TNG OANTOTNTAG GTNV TOPAYWOYT

SLAPOP®Y KOAMEPYELUDV.

_ N U
WSDI—ZT 2.5.)

Omov Y etvar M muepo T VOATIKOL OLVOUIKOD TOV QUAA®Y GTO
EAEYYOLLEVO GUGTNUO, Ws TO LOATIKO OLVOUIKO TV QUAA®V GTOV GUGTNUO LLE
avEnpévn aAotdTTe Kot N 0 0 aplBpdc TV NUEP®Y Omd TNV EUPAVIOT] TOV

QUMY pPEYPL TNV pdpavern Tov eUTOD.
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2.3.4. O dsgiktng voaTikig Katamwdvnong T kailépyerag (CWSI)

Onoc avaeépet o Kirkham (2005), n Baon tov deiktn véaTIKNG KaTamdvNnong
KaAAEpyetag (crop-water-stress-index, CWSI) 1| véatikng kotandvnong eutov (plant-
water-stress-index, PWSI), 6mwg alidg cvvavidtal, £dpoudbnke amd tnv dovAeld
tov Ehrler (1973). Xpnowonoince Oeppoledyn yio vo perpriicel v Oeppoxpacio.
@OAMOV TEGGApOV ToKIM®V PapPokiov. Bpnke o6tt yo kabopéc nmupépeg pe
nAlo@avela, 1 olapopd Bepuoxpaciog eOALoV-aépa and Tic dpes 08:00 wg T 18:00
NTOV YPOpIKY cuvaptnorn tov eldeippatog kopespuov vopatumv (VPD), epodcov to
QLTA NTOV KAAGL TPOPOSOTNUEVE LE VEPOD.

O deiktng avtdg otpileton oty Oeppokpacio g KaAMEPYEWG Kot QoaiveTal
g oyetiCeTon pe TV VYPAGIN TOL EOAPOVE, TNV AAUTOHTNTA TOV E3APOVE, TO LOATIKO
SLVOUIKO TOV QUTOV Kol TOL €04POVLG, TNV QewTooLVOEST, TNV AVTIGTAOT TOV
QLALDUOTOG GTN HETOPOPE VOPOTUDVY Kot KT enékToon He Ty mapaymyn (Jackson,
1987; Idso et al., 1986).

H oyéon 2.6., mov e&nydn and t1c Bewpnoelg Tov evepyetokov 1olvyiov, pmopet

va ekppaotel og (Jackson et al., 1986; Monteith kot Szeicz, 1962; Jackson et al.,

1981):
142
r.R, YA+T) VPD
T.—-T, = c F—— 7 (2.6.)
Plp A+y(1+:5) A+y(1+:5
ra ra
omov T, — Ta elvor Omwg avaeépOnke 1 dweopd Beppoxpaciog

QUAADOUOTOC-0EP0, Iy KOl I €lval Ol AVTIGTAGELS, AEPOOVVOUIKT] KO GTOWOTIKN
avtiotorro, (5 M?), Rn eivor 1 xabopy axtvoforio (W/m?), pCp eivor m
OYKOUETPIKY Oeppoympnrikdétrta Tov vepos (J m>/°C), VPD &ivon 10 ENeypol
KOPEGLOV LPATU®V, ¥ 1 Woypopetpikh otadepd (Pa/°C) ko A eivon 1 kKAion g

oyéong Oeprokpacio-micon kopesuov vépatunv (Pa /°C)
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Mo koA apdevopeva ELTA, 1 OVTIGTOOT PLAAGUATOG (Ie) Etvol YoaunAn GAla
owvnBog oyt undév (Van Bavel kar Ehrler, 1968). YmoOétovtag 6tt 5 s/m eivau
AVTUTPOCMOTEVTIKY TN NG Ie, M Oapopd Te — Ta vroroyicOnke wg cuvaptnon Tov
VPD. Ta omoteAéopoto autdv TMV VTOAOYIOU®V divoviar oto XZynuo 2.9. Exmiong
anewoviCovtor ot ypouués yw re= 50, 500 xor oo, mov aviiotoryobv o€ UETPLO,

cofapn kot arepn katomdvnon. Otav re= oo, 1 e€icwon (1) amAomoteiton oe:

(2.7.)

oL Oglyvel OTL TO avdTtePo Oplo G Beppokpaciog Tov PuTOL eaptdrtal amd TV
aepodVVaIKT avTioTooT kot v Kabopn axtivoBoria (Jackson et al., 1986).
To onueio B oto Zynua 2.9. avimrpocsmnedel o petpnuévn T g dwpopdg Te —
Ta. Ta onueia A kot C avimmpocsorevovy Tig TIpéEG ™G dapopds Te — Ta mov Oa
napovoaloviovcay €6v o UTA Pprokdviovcay KAT® omd UEYIoTN Kol EAGYIOTN
Katomoévnon ovtiotoyo, oe po ovykekpyévn tuny VPD. O dgiktng vdatikng
katandvnong kolhépyeiag (CWSI) opicOnke mg o Adyog twv amootdcemv BC/AC.
To podnuatikd wwodvvouo propet eniong va ypagptei (Jackson et al., 1986; Idso
et al., 198; Jackson et al., 1981):

A
(1+2) -
CWSI = . (2.8.)
A+y(1+-5)
a
omov, ¥ =y(1+22) (2.8.1.)

a

omov, Iy etvol M avtiotaon Tov ELAAOUATOG GE OLVOLIKN

e€atpicodlamvon
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Zyiua 2.9. H Oeopntikn oxéon peta&d e owpopdc Oepuokposciog @OAAOL-0EPE KoL TOV
EAMEIUOTOC KOPEGOD VOPOTU®Y TOL 0épa. Ta voOpEPO 6TO TEAOC TOV YPOUUDY INADVOLY

TIG TEC TNG OVTIOTAOTNG TOV GUAADUATOS (Ic) TOV ¥PNGILOTOONKAY Y10 TOLS VITOAOYIGLOVG,.

O odeiktng CWSI €yer ypnowomombel oe peAétec yww v mpoPreyn g
VOUTIKNG KATAGTACTG TOV PUTAOV L€ GKOTO TOV GYESIUGUO TNG APOEVOTNG GE JIAPOPES
kaAAiépyeieg (Idso, 1982; Howell et al., 1986; Nielsen and Gardner,1987; Nielsen,
1990; Gardner et al., 1992; Alderfasi and Nielsen, 2001)

Ot Jackson et al. to 1981, mopovcioocay po GAAN LaONUOTIKY EKEPACT] TOV

deilktn véUTIKNG KaTamOvnong Thg kKaAlépyetog (Zyéon 2.9.).

Tc - Tm
CWSI = ——— 2.9.
T, =T, (2.9.)

omov T¢ eivon m Beppokpacio g KaAMépyeag ko Ty kot Ty etvon M
péytotn ko 1 eAdyiotn Beppokpacio avtictorya mov pmopei va emttevydel and v
kaAMépyeta. O deiktng avtdg maipver Tipés amd 0 éog 1, pe v koAépysa vo
BplokeTat 61N PEYIOTN VOATIKN KaTATOVNoT OTAV 0 dgikTng maipvel tnv Ty 1.

Ot mapdpetpot g Xyxéong ovtng 8o avaivBovv AemTopep®S 6To KEPAAALO 3.
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2.3.5. O oyedwoopdg Kat 1 vAomoinon TS Apocveng

To vepd amotedel £vo 0o T ATAPOITNTO GUGTATIKA TNG AVATTLENG TOV PUTAOV.
Méca oto OgppoKnmo OgV VIAPYEL QULOIKY PBPOoYOTTOOT, EMOUEVOS TO VEPO
aodideTal HOVO e TNV APOELON. ZTIC UEPES LLOG, VIO TNV APOELOT TOV KUAMEPYEIDV
o€ €vo, OEpUOKNTIO XPNCILOTOIOVVTOL YPOVIKA TPOYPAUUATO APIELONG, TOV divouv
mv dvvatdtra g pOOUIoNG ™G cvyvOTNTAG Kot TS ddpkelg mov Bo €xel m

apodevon. H dpdevon péca oto Beppoxnmio pmopet va yivel pe tovg ENG tpOmTOVG:

1.  Xewpoxivnta, émov 1 dpdevon Eekivd KATOTYV EVIOANG OO TOV
xphoT.

2.  Xg OLYKEKPIUEVEG YPOVIKEC OTIYUEG, OOV 1 Gpdevon EeKva Ge
OGLYKEKPILEVT DPOL.

3. Avd xabopiopévo ypovikd ddotnua, 6mov 1 Gpdevon yivetol
TEPLOOKA péoa o KaBoplopéva YpoviKd O1cTHLOTA.

4.  Me ypnon HOVTEAOL €EATHIGOOOMVONG, OOV 1 Apdgvor Eekvd
otav 1o povtélo efatuicodomvong vmoloyicel 0Tl KatovolmOnke m
TPONYOVLEVT] OOON.

5. Bdomn mg évoeiEng kdmotov opydvov (m.y. vypacio £66povg), 6Tov

N dpdevon Eekivd dtav To EMTPEYEL 1) EVOELEN TOL OPYAVOU.

Ot dvo televtaieg néBodol, cuVNOME YPNCILOTOOVVTOL GUVIVOCTIKA, MGTE O
Eleyyog TeMKA va. yivetal amd avtorpocoppolopevo povtéro. To poviédo pmopel va
vroAoYicEL TNV mOocOTNTA VEPOD MOV €xel  KoTavoAmOel Kol ocuveEm®G va
TPOYPOUUOTIGEL KO TO YPOVOIdypappa TG dpdevong. H pébodog avtn emtpénel v
angvfelog avayvaplon TOV avayKOV TOV QUTOV 6€ VEPO Kol EMTPOCHETA TAPEYEL
TANpoeopieg yo v dnpovpyia povtédwv damvone. ‘Eva tétoo povtédo eEoptdron
a6 TePPOAAOVTIKES TAPAUETPOVS, OTMG 1| Beppokpacia, N NAakn aktivoBoiio Kot n
oxetikn vypaoia (Avactaciov kot ®epeviivog, 1999). BéPoua, yw v emilvon
LOVTEAW®V €EATUICOOI0TVONG ATOTOVVTOL GUVIEAEGTES OV JPEPOVY AVAAOYQ TNV
KoAépyelo, (Mavpoyravomovrog, 2005)

Ta tehevtoic ypdvie moAAEC peréteg mopovslalovv Ty dvvatdTNTo, O
oXEO0GLLOG TG APOEVOTG VAL YIVETOL GOUP®VA LLE TIG TANPOPOpieg oL divel To 310 TO

QLTO Y10 TNV LOUTIKY TOV KATAGTOGT. XTHV ayopd VIAPYOLV dafécia Opyove Tov

Aeppicry KovéAdy oed.37

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 13:30:12 EEST - 3.147.60.221



LETPOVV UETAPANTES OYETIKEG LE TNV KOTAGTOOT TOV euToV. H Stapopd Beppokpaciog
@UAAOV Kot aépa, 1 por YVHo¥ Kot M petafoin g SapéTpov 0V PAACTOL £XOVV
ypnowomomobei yio v enidpaocmn g Gpdevong oty avamtuén TOV PLTAOV, TOGO GE
dEVOPOKOMIKEG KAAMEPYELES , 000 Kol o Bepuoknmiakés kahMépyeieg (Fernadez et
Cuevas, 2010; Ton et Kopyt, 2003). Xt0 Zynua 2.10. mapovcidletol Evo Tapaderypa,
Katé to omoio o pvOudg avénong tov Practov Kot 1 avénon tov pey€éBovg Tov
KOPTOU 0 QUTO TOPATOG MEIDOVOVTOL KaTd TNV Tpitn uépo HETO TNV Apdevo,

avtifeta n dpdevon emdpd Oetikd otnv avénon kot TV dVo.

2ynua 2.10. Tlopovcioon g enidpaong g apdevong oty avantuén tov PAaGTOD Kot Tov

KopToy G€ PUTE TOUATO.

H coom avantuén tov ovtdv omortel tov €leyyo ToL KMUOTOG Kot TNG
dpdevong, vy tov Adyo avtd €yovv dnpovpyndel cvotnuate PeATicTomoinong

EAEYYOVL TOV KAILOTOG KOl TNG APOELONG GTO BEPLOKNTILO.
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2.4 Xvoetpata BeATioTomoinong ELEYYOV TOV KAPATOS Kol TG GPOEVLONS OTO

Oeppoxnmo

Onog mopovsialetor Tapoamdvm, 1 avEnomn Kot 1 avantuén tTov QUTOV o€ Eva
nepPdriov ennpedletarl omd afloTiKovg TaPAYOVTEG TOV GUVIGTOVV TO KAILO KoLl TNV
apdcvon. O €leyyog aVTAOV TOV TOUPAYOVIOV EXEL OC OMOTEAECUO TOV EAEYXO NG
KoAMEPYEWG, o€ avtyv Vv opy Pociomke 1 Onuovpyio  cvotnudtov
Beltiotomoinong eAéyyov tov KAMpatog kol g dpdevong oto Bepupoxknmia. Ta
CLOTAMOTO OVTO GLVOLALOLV TIS YVMOOELS TNG YEMTOVIKNG EMOTNUNG HE TNV
teXVoAOYia Kol EMLTPETOVV TNV 0pO1| EEEMEN TOV KAAMEPYOVUEVOV GUTOV.

X obyyxpovn Pounyavie tov Oeppoxknmiov, o avOpdTIVOg mapEyovTag
eEaxolovbel va eivor amapoitnTtog. TNV TPayUATIKOTNTO, £VOG TOPAY®OYOS Elval £va
Baocwkd Tpdcmmo yio TV emiPAEYN TOV CLVOINKAOV TNG KOAMEPYELIS, Y10 TOV XEPIGUO
TOL €EOMMGHOV EAEYXOV KO Y10 TOV GYEOLOGHUO KOl TNV EPOPUOYYT| TOV OTAPOITTOV
petoyepicemv yio v koAAgpyew. Ot amo@dcels tov mapaymyov Poacilovion
ocuvnlwg o€ Aueceg TOPATNPNOELS KOl EPYACTNPIOKES OVOAVCELS KaOMG Kol o€
Ol00€01ES GLOTACELS OO EUTEPOYVMOUOVES. 2TO0 TANIG10 VT, TO TEAELTAIN YPOVI,
napoatnpeital  poaydoio avamtuén TG OMovpYiag TETOWV  GLOTNUAT®V OV
dwtifevton otV ayopd amd ddpopeg etotpieg. To cuoTNUA TOPAKOAOVONGNG PLTOV
amotelel ™MV MO €EeMYUEVI] OAOKANPOUEVT] TEYVIKY oTn Propmyovio wopoymyng
Beppoknmok®v Kot devopmwdmv kodlepyeimv (Ton, 1997; Kopyt et al., 2001; Ton et
al., 2001).

2.4.1. To ebvotnuo mapakorovOneng eutdv -Phytomonitoring

2115 ovyypoveg yKotaotdoels Oeppoknmiov Exovv avartuyfel moAld poviéia
KaOdG Kol cvoTnuaTe EAEYXOVL TV GLVONKOV TOoL TEPPAAAOVTOg HECH GTO
Oepuoknmo, Omwg Oeppokpacio, CLUTOKVOGCT, 0EPWOUOS K.0., UE OKOMO TNV
LEYOADTEPT TTOPAY®OYN KOl KOT EMEKTAOT TO LVYNAOTEPO KEPOOC. ['eyovic amoteret,
TG HEYPL CNUEPA, OAO TO GLOTHUOTO EAEYXOV TOVL TTEPPAAAOVTOG TOV BepOKNTiOV
BaciCovtal oe meptPaAloviikois Tapdyovteg Kol Ol GE PLGLOAOYIKOVS TTAPAYOVTES

(Tapdyovieg oYeTIKOL e TNV QUOIOAOYIKY] KOTAGTACY TOL QLTOV). Méypt TOpa M
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EKTIUMON NG KOTAGTAGNG TOV QLTOV YIVOTOV LEGO TTOPATHPNONG Kol Baciopuévn o€
BProypapkés avorvoels. To tedevtaion 20 ypoOVIH Ol EUTEPOYVAOUOVES EXOLV
OTPEYEL TO EVOLOPEPOV TOVG GE [0, GAAN Tpocéyyion, yvoot) og “speaking plant”
(Udink ten Cate et al., 1987), copowva pe avt, évog KAUATIKOG Tapdyoviog eivat
adVVATOV VO, SDCEL TANPOPOPIES Yo TO PUTO, UOVo To 1610 T0 PLTO Eivar duvatdv va
10 Ogiet.

H e&&MEn tov Beppokmminv g «Blopmyovikés» Hovadeg Tapay®yns oypoOTIKMV
TPOIOVTOV OmOUAKPVUVEL OAO KO TEPIGGATEPO TOV AVOPOTIVO TALPAYOVTO 0td TO POAO
oV KoAepynt). Tnv televtaia dexamevraetio n Iopaniwvn etapia Phytech Ltd
avéntoée évo  ocvotnua  mapakorlovOnong outmdv, to Phytomonitoring. Xtnv
TPOYLOTIKOTNTO OKOTOS TNG OMNUIOVPYING avToD TOL GLGTHUOTOG NTAY O EAEYXOG TMV
TOAMOTADV cuVONKOV Tov emkpatobv o€ €va Beppoknmiaxd ydpo (Bepuoxpacio
0€pal, GYETIKN VYPOCIN K.0L.) HE TOPAAANAN eKTIUNON TNG EMIOPAONG ALTOV OTA 1010l
o eUTA (Beppokpacio PUAAOV, SIAUETPOG Kapmov K.a.). H éykoipn aviyvevon twv
mpofAnudtwv mov dHvatal vo. TapPoLGLGTOVY G pio KOAMEPYEW amoTelel Kot TO
Baocwkd tov mAeovéktmua. (Ton et Kopyt, 2000).To Phytomonitoring, divelr v
SVVOTOTNTO GTOV KOAAEPYNTY VO EKTIUNCEL MG OVTOTOKPIVETOL 1| KOAMEPYELDL OE
OTOWONTOTE oAy} TOV KMpOtog M S Gpdevong o€ mpoypotikd ypovo. H
dwdwkacio g pétpnong Paciletan og dVo TeYVIKES. H mpdtn Te)viKn Omm¢ e&nyovv
ot Ton kot Kopyt (2000) eivon n reproducibility, mov diver v dvvatdtnta ctov
Topay®Yd vo. oLYKPIVEL OdOUEVO. KATOL TNV OLIPKEWD OLUPOPETIKMY YPOVIKMDV
neplodmv. H dedtepn tetyviky ovagépetar o¢ comparability, mov diver v

SVVOTOTNTO GVYKPIONG OE00UEVMV TNG KOAMEPYELOG O OPOPETIKA O LELaL.

H tumun doun Tov GLGTAUATOC TOPAUKOAODONGNC PLTOV

To Phytomonitoring amotekei £éva  olokAnpopévo  ocOoTnua, Kot
ocoumephapPévetar and TIG GUOKEVES , TO AOYIGHIKO KOt TIG TEYVIKEG OV divouv TNV
dvvatdmta ANyng oméeacnc. H Poaown dopn evég TéTOol0L  GLOTHUOTOG

nopovctdletat oto Zynuoe 2.11 (Ton Y. and M. Kopyt, 2003b).
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MeTagpopa Kkai
AtroBnkeuon
dedopévwv

AvaAuon E€aywyn

KaMiépyeia — Aeiypata —» AioBntnpeg [ BEBOPEVWY TANPOGOPIGY

Zynua 2.11. H tomikn dopun T0V GLGTHLOTOC TOPAKOAOVONGNG PUTMV.

Onwg eaivetar oto Zymua 2.11. to cucOnmpia 6pyava AapPavovy PETPNGELS
OYETIKEG LLE TNV KaTAoTOoN TG KOAAEPYEwWS (1 Tov epPdAlovtoc), and v omoio
umopel va ypnoyononfel Eva povo utod (1 600, T0 dVTEPO O PLTO avaPopdic). Ot
awoOnMpec HETPOVV  TIG TPOKUOOPIGUEVES TAPOUETPOVS KOl Ol  TANPOPOPIES
HETOQEPOVTOL OCVPUATO OTOV MAEKTPOVIKO VLTOAOYIOTY| OOV cuvykpivovion e
deiktec. To ovomua e&dyetl TIg Pacikéc TANPoPoOpieg Yoo TNV KOAMEPYELD e GKOTTO
mv otpiEn MyYne omopace®my Yoo TNV GLYKEKPUEVT KoAAEpyew. H dadikacia
ompiEng amogdoemv (Decision Support System) omotelel 10 TEMKO OTASIO Kot
umopel v yiver pe 0o tpdmovg. TNV TpmdTN TEpinTwon pe v uébodo “what-if,”
omov Paociletal oe poOnuaTikd HovTEA Kot Oivel £yKopol Kot EYKOPO OTOTEAEGLOTOL.
2V mepinTmon Tov eV VIAPYOLY HadNpATIKE povTEAa ypnotpomtoteiton 1 pEBodog

“trial-and-error”.

Ta aisOntpra dpyova Tov Phytomonitoring

Onoc  avoaeépbnke, to Phytomonitoring omotelel pio véa  TPOKTIKN
TOPUKOAOVOINGNC PLTOV GE TPAYUATIKO YPOVO Kot GLVOVALEL TANPOPOPIEG GYETIKA UE
10 TEPPAAAOV AVATTTUENG TOV PLTAOV KO TANPOPOPIES GYETIKES LLE TNV PUCIOAOYIKY)|
Katdotoon tov eutdv. Ot actnmpeg amotelovv ta Pacikd Opyova evog T€To0V
GLOTNATOG, KOBMG gtvat avtol Tov Aappdvovy mv TAnpopopia and to PLTO N awd
10 TEPPAALOV TOV HEGM KATOLOL YVMOGTOL PLGIKOV peyéBovg. Ta arsOnthpra 6pyova
nmov Olatifevron poli pe 10 ovomuo mapovcsialovror ovolvtikd otov Ilivaka
2.3.. ITAnpopopiec oyetiKég pe TV por| LoV, TN SWIUETPO TOV GTEAEXOVG TOV PLTMOV
kot v Oeppokpocioc ™G KAAMEPYEWS UMOPOVY VO EKTYUNCOLV TNV VOUTIKN
Katdotoon mov m Ppiokoviot T UTA KOL OV OQPEIAeTOl G PLOIKOVS Ko

avOpomoyeveic Aoyoug (Ton et all, 2001).
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Mivaxag 2.3. TTapovoiaon tov aedntipwv tov Phytomonitoring o 600 kotnyopieg.-
Aot peg putdv Ko AsOntpeg Tepidirovtoc.

Oeppoxpacio GUAAOV Hhokr AxtivoPoiio
Pon yopov Oeppoxpacio & Xyetikn Yypoocio aépa

Abpetpog fracton Yypaocio €36povg
MéyeBoc kapmov Oeppoxpacio €04Povg

Ot tég mov AouPdvovior amd TOLG ocOnTpPeg, divouvv TV duvatdHTNTA
obykplong dedopévav petald dapopetikdv aodnmpov (reproducibility) kot v
SVVOTOTNTO GUYKPIONG 0EO0UEV@V OO OPOPETIKA oNUeior TNG 10106 KOAAEPYELOG

(comparability) (Ton et Kopyt, 2000).

2votnuo ITAnpoedpnonc kou Yrootnpién Anunc Amdoaonc

H extiunon g amddoong g KoAMépyswg (mpdPfreym ™G UEAAOVTIKNG
TOPUYOYNG Kol GAADV OTOTEAECUATOV GE OTOLONTOTE OEOOUEVT] GTIYUT) QavOTOV
va givarl 1 o¢ enti 10 TAgiotmv emBount £€0d0¢ evdg tétolov cvotiuatog (Udink ten
Gate et al., 1978). BéPoua, sivor koatd xvpto Adyo advvoro vo avamrtvyfovv
oo TPEC Yo TNV dpeon ektipunon g amdd0onG TG KOAAEPYEWNG, O LOVOG EPIKTOG
o10Y0¢ gival M aviyvevon tov cuvinkodv katamdvnong oty kaAlépyeta.(Challa et
al., 1995).

To ocbommua TAnpoedpnone tov Phytomonitoring pmopel vo e€éyel dedouéva
(1.x. dedopéva HAaxng AxtivoPoriag K.a.) mov pmopodv Gueca vo ypnoipnonombodv
amd Tov Tmapay@yodyww v olaxeipnon tov KAipatog kor g Apdgvons (m.y.
vmoAoyiopog  e€atpcodiomvonc). Emiong, 1o  Phytomonitoring dvvotor  vo
TPOELOOTOMGEL TOV TOPAYMYS Yo KATO0 0cLVIO1GTO 1) TVYei0 CUUPBAY e aPVNTIKES
EMNTOCES OTNV KoAMEpyeww (7). Un ovopevopevn Olokomn Opogvong), Ue
OMOTEAEGLO. TNV TOPOYN ovvatdtntag Aueong emépPacng otov mopoywmyd. H
duvatdTNTO ANYNG amdeacns and@acng Yo Ty dayeipnon tov KAILaTog Kot g
dpdevong, yivetar péco omo pHaOnUaTiKd povtéda Kot ard v péBodo SOKIUNG Kot
AaBovg (Trial-and-Error) (Ton and Kopyt, 2003a-b).
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O telkdg 6TdY0C TG XPNONG TOL GLGTHLATOG TOPUKOAOVONGNS PLTOV Eival N
duvatomta AMyng anogdoewv (Decision Support System-DSS) ywa t pvOuion tov
KApotog kot tov Edeyyo g apdevong ota Oeppoknmia. To DSS tov Phytomonitoring
neptAapPaver dvo texvikéc. H mpodtn teyvikn eivon n “What-if”, n avdivon g
ompiletor oV ¥pNnomn HAOMUOTIKOV HOVTEA®V €Aéyyov uag dwadikacioc. To
TAEOVEKTNHO, VTNG TNG HeBASOL glvar 6Tl KAvovTag SOKIUEG e £Vo 0OPLOTO LOVTEAD
etvatl aoQoAEC Kol GOVIOHO. ATTO TV GAAN OU®G M TEXVIKN avTh dev yivetal av Ppet
epapuoyn o6tav dev Egovpe pabnuotikd poviéla. H dedtepn teyvicn, n “Trial-and-
Error” eivar pia evodloktikny g “What- if”, diver v dvvatdtnta otov Topaywyd vo
OVIYVELGEL TNV KATAGTAOT TNG KAAAEPYEWS TOV G€ pio, aAdayn ov Ba emPdiiel 6To
nepPdAiov M otV Apdevomn oAAE vIapyxel UOVO Mo EUTAOKN: &Vag Topoy®yog
dltpéyel Tov Kivduvo NG U OVOOTPEYUNG emidpaocng Otav Ttomobetel o
TPOYLOTIKY KOAAMEpYELR VTd dokun. Evtuymg, ) e€apetikd peydin svoichncio kot o
GUVTOUOG XPOVOG OIOKPIONG TOL GULGTHUATOS TOPOKOAOVONGNC GUTOV UEWDVEL TOV
Kivovvo o€ oyeddv acnuavto exinedo (Ton, Y. and Kopyt, M. 2003a).

H teyvuen “Trial-and-Error” mepiloapfaver 600 uebodovg. Etnv mpotn uébodo
ovykpivovtal ot O€IKTEG TOV QLTOV G€  OWQPOPETIKEG YPOVIKEG TEPLOOOVS
(reproducibility) mpwv kot petd v eméuPacn — aAlayn oto mepPaliov 1 oV
apocvon g KoAMéEpyewg (Zymua 2.12). Xt oebtepn pnéBodo ocuvykpivovior ta
Swypdppato amd d00 UETUYEPNOE otV O KoAAEpyewn, HETAED TV omoiwv

alhalel évog mapdyovtog (comparability) (Ton, Y. and Kopyt, M. 2003a).

Yympo 2.12. Tapovoioon tng petaforng g adENCNG TOL KOPToD 68 EULTA mmepldc. H

apaipeon g Bepporkovptivag Tpokddese peimon g abvENoNS Tov Kapmov.

Aeppicry KovéAdy oel.43

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 13:30:12 EEST - 3.147.60.221



2.5.Xoprepdopora

Ot Beppoknmakéc KAAMEPYEIEG GLVIGTOVV £VOV OO TOVG GNUAVTIIKOTEPOVG
Topeic TG eAMANVIKNG Yewpyiag. To Bepuoknmo divel v dvvatdTNTa Vo pOOUIGTOLY
ot mapdyovteg Tov mepiPdriovtog (Hhokn axtivoPolria, Oepuoxkpacio aépa, Zyetikn
Yypoacio K.T.A.) MOV €mMOPOLV oTNV avaTTLEN TV ELTOV. Emiong to cvyypova
ocvotiuate eAéyyov kabiotobv dvvatd tov €Aeyyo kai tnv povduion g opOng
apdevong péoa oto BepLoKNLo.

H dvvatdmta yvdong g vdatiknig Katdotaons evog gutov, divel Tavtdypova
Vv duvatotnta oping eméuPaong and tov mapaymyd oty KaAMépyela tov. TToAAEG
HEAETEG €xOVV YiVEL, e OKOTO TNV EKTIUNGN TNE LOATIKNG KOl OEpUKNG KaTOmdVNoNg
TOV QUTAOV, YL TNV GOt Owyeipion g dpdevonc. H pérpnon g vootikng
KOTAGTAONG TOL QUTOV UTOopel va yivel pe dapopeg pnedddovg ywpis, ®otdC0, Vo
VIapyel kdmota avikny Avorn. O deiktmg CWSI gaivetor va amotelel éva omovdaio
EPYOAELD Y10 TNV OVIXVELGT TNG LOATIKNG KATACTAONG TOV KAAMEPYELDV VO KAALY).

H avaykoidmra g opbng pbOuiong tov mepidriovtoc tov Beppoknmiov kot
™G dwyeipiong ¢ apdevong, o€ cuvovacud pe TV eEEMEN ™G TEXVOAOYiNG,
0dNyNoe oV dNUOVPYIRL CLOTNUATOV PEATIGTOTOINGNG EAEYYXOV TOL KAILOTOG Ko
mg apdevong. To cvomua mapoakorlovHOnong eutod amotehel Evav OAOKANPOUEVO

OUOTNO, TTOL GE CLYKPION UE AAA0 Ol00étel Ta Tapakdtm mAeovektiuato(Ton Kot
Kopyt, 2003a):

» Evpd @dcpo mAnpo@opidv GYETIKO HE TNV KATAGTOOT NG
KOAMEPYEWG, Ol omoieg mepapPavovv 1000 TIC Ppoyvurpodecpeg
EMOPACES TOV OVTITPOCOTEVOVTOL KLPIS amd TNV VOUTIKN KOTAGTOOT
TOV PLTOV OGO KOl HoKPOTPOBecua TIG 0BPOISTIKEG EMOPACES OIS O
pLOUOG AHENONG SPOPETIKMV OPYAV®V TOV GLTOV.

» IIpoeopel Tov ypnotn 6€ TOAD chVTOpO Ypovikd ddotnua. Oco
HKpOTEPOG gfvat 0 xpOVOG Yo TN YVOGTOTOINGT NG ATOKPIGNS TOV PLTOV,
1660 peyaAdtepeg etvor ot mBavOTNTEG TG EMOPACTS EVOS LEULOVOUEVOD

TAPAYOVTO, KO, KOTA GUVETELD, TNG 0PONG EPUNVEINS TV TANPOPOPLOV.
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> YynA ovTimpocOREVTIKOTNTO OEOOUEVOV UE  TEPLOPIOUEVN
detypatoAnyio Tov wapExovtal omd eOKEG TEYVIKES avdivong dedopévav.
Atveton m dvvatdtnto yuoo €pguva TG OMOKPIONG TNG KOAMEPYELOG
YpNoomomvtog Afya dstypato @utov egomiouéva pe oohnmmpeg tov

GLOTNLOTOG TOPOKOAOVONONG PUTOV

H ypnion cvetpdtov autopatov EAEYXOV 6To Y®PO Tov Beppoknmiov divel tnv
dvvatdtTo aENoNG ™S Topaywyns, PeAtioong g mowdtnrog, €£0KovOUNnomg
0O0TOG KOl PEI®ON TOL KOGTOVG TOPAYMYNG. XTNV TOPOVCO UEAETY EMYEIPEITAL M
duvoToTTO EKTIUMONG TNG LOOTIKNG KOTAGTOONG (PLUTOV TOUATOS GE VOPOTOVIKO
Ka0eoTOC avantuéng, Pdon dektmv dapétpov PAactov g oyxéon pe 1o CWSI kot og

oyéomn pe KMUATIKOUS TopayoVTeG.
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3. YAka kar M£0odor

3.1. Tomog kon emoyn orelaymyng Tov TEPARATOG

H mepopatiky dwdikacio, €haPe yopa oto Oeppoknmia tov Epyactnpiov
l'sopywkov Kataokevdv kot EAéyyov TTepifdriovtog tov [Hoavemotuiov Oeccariog
(Ewova 3.1.), oto Aypokmmua tov Ilavemomnuiov, mov Ppiocketoan oto Beleotivo
(yewypagikd mhatoc 39° 227, yewypapikod pnkoc 22° 44 kot vyoueTpo 85 pétpa).

To melpapa mpoaypotomomdnke ce VO SPOPETIKA YpoviKa dwuothpato. H
TPAOTN PAOCT TOL TEPAUATOS SEKTEPAIDOONKE KATA TNV O1dpKELD TOL pva ATpidiov
tov 2011 o¢ avertuypéva eutd topdrag (Licopersicon esculentum, cv Belladona). H
devTEPT (PAOT TOL TEPALATOS OAOKANP®OONKE KaTd TNV dtdpkel Tov NoguPpiov Tov
2011, og veapad @utd topdtag (Lycopersicon esculentum, cv Formula). Ta eutd kot
OTIG OVO TEPMTMOELS avamtHydnkav oe vrdoTpopa metpoPduporko ™ eToupiog

Grodan ka1 avamtoydnkay oto id1o Oeppoknmio.

Eirxova 3.1. Ot Beppoxnmokés eykotaotdoelg oto aypoxtnua tov [Hov/piov ®socaliog oto

Beleotivo.
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3.2. XopoKTNPLoTIKG TEWPOROTIKOV Ogppoknmiov-Baocikd
AerTovpyIKE GVOTHROTO

O 10mog Tov Beppoknmiov MoV ypnoomombnke gival Tportomomuévo T0E®TO,
pe mopdbupa mAaivd kot opogpnc. O okeAetdg TOL Elval KOTAGKELOOUEVOS OO
yoABaviopévo ydAvfa kot gival kalvppuévo amd TAAcTIKO eUAA0 molvatBvieviov. H
EMPAVEL TOV €0GPOVS &lvar 160m? (kaAvppévn pe adlo@ovég TAUGTIKO GGTPOL
ypopatog (20m x 80 m). O mpooavatoAiopdg Tov  Ogpupoknmiov  eivon
BopeloovatoMkog , pe amdkiion tov GEova and tov Boppd 36° avatoiikd. To Hyog
Tov KopPd eivan 4,1 M wor T0 Vyog tov opbootatn 2,4 M. To mepopoTKod

Bepuoxnmio, ansikovileton oty Ewova 3.2.

Eixova 3.2. EEmtepikny dmoym Tov Ttelpapotikoy Beproknmiov.

3.2.1. Agpropog

O Boowodg eEomhopds yoo tov aepiopd tov Oeppoknmiov Ntav to TAAVA
napdBupa kot €va mapdBvpo opoPnc. ZvyKekpuyléva, To TAELPIKA Topabvpa pe
HEYIOTN EMEAVELD OVOTYLLOTOG 27m?, Bpiokovton KoTd UIKog TV 600 pEYAA®V
mlevpadv pe dwotdoelg 0,9m x 15m kot oe andotacn 0,6 M and 10 €dapoc. To
napGupo opooric (Ewova 3.2.) éyet emgpdven ovoiypotog 18m°. Ta mapddvpo
AETOVPYOLV OVTONATO, LEG® EVOG GUGTNUATOG EAEYYXOV TTOL Oivel EVIOAN va avoi&ouv

dtav n Oeppokpacio Eemepdost Toug 20-22° C .
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3.2.2. O¢ppavon

Mg okomd v datfipnon g Beppokpaciag otovg 15-17° C xatd tn didpkeia
™ nuépag kat 13° C kotd ™ idpkeia g viytac, to Oepuoknmio diabétel cuoTn
0éppavong mov amoteleitar amd €vav Kovotipa meTpedaiov SOKW, mhoaotikovg
ocwAMveS KukAogopiag vepol Kot Eva agpdbeppo. Ot ThaoTtikol GoANVEG dtaToung 25
mm Bpiokovtot Tve amd 10 Ed0poc, VG T0 aepdbepuo Ppioketal 2,6 M Tave and To

£001p0G.

3.23. Yopomoviko cvotnpno

To vdpomovikd cvotnuo mov dwbétel to Bepuoxnmio amotereiton amd TIg
degopevég Gpdevong mov Ppiokovtal otn voTwe TAELpA TOoL Bepuoxkmmiov, TIG
de&opevég amoppong mov Ppickovion oty PoOpela TAELPA TOL, EVM HETOEL TOLG
mopeuPdAiovior to HETOAMKO KavdAlo oto omoio eivor tomoBetnuévol ot cdiot
neTpoPappoka.

To VOPOTOVIKO GUGTNUA TOV EPAPUOCTNKE OV NTOV 1010 YIO0L OAQ TOL KOVAALL
QLTAOV. XNV TPAOTN QGACN TOV TEWPAUOTOS HeAeTHONKaV 00O  OlOPOPETIKES
petoyepioelc. H pio apopovoe o€ avoiyto viopomoviko odotnua, OTOVL  OEV
epapuoletar avakOKA®ON Tov Opemtikov SAOHOTOG Kol 1 GAAN oE KAEoTO
DOPOTOVIKO GVOTHUA, GTO OTOI0 YVOTOV AVAKVKAMGY TOV OPENTIKOD 1AV LOTOC, EVD
TAVTOYPOVO YIVOTOV TPOCHNKN VEPOV Kol Bpentikol OloAvUaTOC TOGOV, OCOV Eiye
amoppoenOei amd ta PUTA.

Ye avtifeon pe ™V TPOTN @ACT, OTNV OEVTEPT (QACN TOV TEPAUOTOC
peretnOnKov maAL 000 OPOPETIKEG LETAXEIPIGELS OV OPOPOVCAV GE HUIKAEITTA
DOPOTOVIKG, CUGTHUATO. XTO VO, NUKAEIGTO GUGTNUA, 1] AVOKOKA®GN TV OpenTikov
Stddpatog ywotav 6tav 1 cvykévipmon Na* | éetave to 12,5mmol/L, evd oto
dg0TEPO NUIKAEIGTO GUGTNUA 1 OVOKDKAMON TOL OPENTIKOV SIAVLATOG YIVOTAY OTAV

1 ovykévipmon Na* eiye gréoet o 25mmol/L.
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3.3. MeTpnoeis Kol 0pyava Tov Y pnoiporoudnkay

IMoa 115 avdykeg TOV TEWPAUATOS YPTCILOTOMONKE TO GVOTNHO TapaKoAoVONoNG
putot (Phytomonitoring™) e etonpiog Phytech™. To cvomuo avtd omoteheiton
amd Tovg actnTpeg, mov glval Ta dpyava OV £PYOVINL OE EMAPN LE TO GLTO M TO
TePPAALOV aVTOD UE GKOTO TNV UETPNON KOTOWG TOPAUETPOV, EVAV OVOUETAOOTN
dedopévov AC, éva POVTEWL Yo TNV EMKOWOVIOL UE TOV OVOUETOOOTN Kol Evav
NAEKTPOVIKO LTOAOYIOTH] 6TOV Omoio &iye eykataotafel to AOyopKd TPOYPOULL
Phytalk PC Software H emikowovia tov aicOnmpov e 10 oOoThHa gival acOpuaTn
Kol T0. OEQOUEVOL LETAPEPOVTOL GTOV NAEKTPOVIKO voAoY1oT|. H derypotoinyio twv
dedopévov yvotav ava 10 Aentd. Ot csOntipeg mov ypnopomomOnkay dakpivovrot

o€ Vo katnyopieg Ko mwapovoidlovral avarvtikd otov [ivaxa 3.1.

[Mivaxag 3.1. Tomor ocusOntpov, COUP®VA e TO PHETPOVLEVO HEyeBog

Hlokr AxtivoBoiia Awagpetpog PLOGTOD
Xyetikn) Yypooio Aépa Oeppokpacio ¢vALOV
O¢puoxpacio Aépa Pon yvpov
Ilayog kapmov

3.3.1. AwOnmpog pétpnong Huwoxkng Aktivofforiag

[Ma ™ pérpnon ™G nMAkng axtvoPoAiag moveo omd v KoAMEpYELL
ypnowonombnke ocOnmpag RS-TIR-4R. O awcOntipag tomobetnOnke oe kevipkod
onpeio tov Beppoknmiov, dmwg eaivetor oty Ewova 3.3. Tétoov gidovg arcOntipeg
YVOoTol Kot oG TupavopeTpa etvor aicintpeg pétpnong Beppotmrag, ptioypévol ond

dvo Beppoctoryeia ta onoia mapovoidlovv dpopd Beppokpaciog.
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Eixova 3.3. AwcOntipag pétpnong Hiokne Axtivopoiiog

3.3.2. AwoOnmpog pétpnong 0eppokpaciog Kot XyETIKNG
Yypoaoiog Aépa

IMa ™ pétpnon g Beppokpaciog Kot TG GYETIKNG VYPAGiog 610 TEPPAAAOV
0V Ogppoknmiov ypnowomomdnke acbnmpag RS-ATH-5FR +AD-9 (230V to
24VAC, 0.6 A) O awcOntpag tomoBetnOnke ce Kevipikd onueio tov Beppoxnmiov,
TPOGTATEVOUEVOC OO TTPOCTATELTIKO KdAvupo 6mwg eaivetar oty Ewova 3.4. O
awoOnmpog Bepprokpaciog eivar Evog oonTNpog ETOPNG TOV ATOTEAEITOL OO Eval
Oepuolevyog, mov petpdel dopd Suvapikov, 1 omoio  epeaviletor ota VO
elevbepa dkpa Tov.

O awoOnmpoag pérpnong g Zyxetikng Yypooiog, etvar €va youypOueTpo, Tov
amoteheiton amd 600 Oepuoperpa, 10 €va €k’ TV omoimv eival dpK®OG vYPO, M
e&dtpion tov vepol mhve omd Tov aeONTpa TPOKAAEL TNV ATOPPOPNOT EVEPYELOG
Kot TV peiwon g Beppoxpaciog Tov. To m0cooTo ™G Zxetikng Yypoociog tov aépa

pewmvetal, 660 awéavetat n dapopd Bepprokpaciog Tmv dvo BepuopéTpwy.
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Eixova 3.4.AicOnmpog pétpnong Oepuokpociog Kot Zyetikng vypociog oépa péGO GTO

TPOGTATEVTIKO KAAVLLA.

3.3.3. AwoOnmipag pétpnong dwwpétpov PAactov

Mo ™ pérpnon g dapétpov PAactol ypnoomomdnke aictntipoag SD-5M.
H Aertovpyia avtov tov acOnmpa Paciletor ommv avénon tov @LTOH Kol GTNV
VOOTIKY TEPLEKTIKOTNTO TOV 7OV €MNPedeTal amd TG KMUOTIKEG cvuvOnkes. Avo
T£10101 ool Tpeg TomofetnONKaY g VO PLTA TOV AVATTHGGOVTAV GE JLOPOPETIKO

VOPOTOVIKO KOBEGTMGS, OTwg paivetal otnv Ewdva 3.5.

Eirxova 3.5. AwoOntipag pétpnong dwopétpov PAactov.
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Mo v Pabpovouncn tov acOnmpa pétpnong PAactod ypnoipomomdnke
g6 opyavo (Ewova 3.6.), chppova pe t1g evdeitelg tov omoiov yvopilape av o

alcOnmpog £xel totobetBel cwotd 6TO PELTO, TPayHOTOTOIOVTOS TO RF — test.

Eixova 3.6. EWdwkd Opyovo Yo TO0 KOAWUTPpApiopna Tov ocnmpa pétpnong SlapuéTpov

BAacTov.

3.3.4. AwoOntipac péTpnong pofg yvpov

Mo ™ pétpnon g pong yvpov ypnowomombnke awoOntipag SF-5M. O
awoOnmpog TomobetOnke oto ELTO OGS aivetor oty Ewdva 3.7. kol Katomy
TUALYONKE pe adovpuvoyapto, KabMS amottel TpooTasion amd TV NAOKY aKTivoBoAia.
O aenmpag ot TPayHaTIKOTNTO UETPdEL TNV dlapopd Bepuokpaciog Hetacd dvo

onueiov.

Eixova 3.7. AcOnmpog pétpnong pong yupov
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3.3.5. AwoOnmipog pérpnong Beppokpaciog pvALOV

Mo ™ pétpnon g Beppokpaciog evAlov ypnoonomdnke aicOnmpog LT-
2M. Xmv Ewoéva 3.8. mopovoidletor o acOnmpog pétpnong Oeppokpociog tov
@OAAOV, OT®G TomobeTNONKe G QUTO TOUATOG OTO TEPAUOTIKO Ogppoknmo. O
ateOnmpag avtdg givan éva clip Tov cuykpateital 6o @OALO TOV EVTOD KoL HETPAEL

v Beppokpacio tov, dtav avty ETdoel TNV Beppokpacio Tov EOALOVL.

Ewova 3.8. AiocOntmpoag pétpnong Beprokpaciog puiiov.

3.3.6. AwoOntipag péTpnong SLopETPouv Kapmov

Mo ™ pérpnon g dwpétpov Kapmol ypnoipomomdnke o ocdntinpog mov
napovoidletarl otnv Ewova 3.9.. H ypnon avtod tov acOnmpa Pocileton otnv
avénon Tov Kopmov Kol KLuPImG OTNV TEPIEKTIKOTNTO TOL GE VEPO. X& MEPIMTOON
VOOTIKOVD OTPEC, EAAEWYNC vEPOV N avopBddoéng dpdevone, n adénon tov Kapmov

emPpadvveral.

Eirxova 3.9. AwoOntipag pétpnong dopétpov Kopmov.
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3.4. Y7ohoyiopol 0EIKTOV KoL TAPORETPOV

3.4.1. Ymoloyiopog erdeippatog kopespov tov aépa (VPD)

To éMiewpa kopeouov tov aépo (Vapor Pressure Deficit) sivor n dwpopd
HETOED TOL TOGOV VYPAGING GTOV PO KOl TOV TOGOV VYPOGING OV 0 aépag Umopel
VO GLYKPOTNGCEL GTOV KOPEGHO Tov. Ovcuaotikd, yvopiloviag 1o VPD propodue va
EKTIUNGOVE TO OGO GLUUTHKVAOONG HEGO GTO OEPUOKNTILO, TIG OVAYKES APOELONG TNG
KOAMEPYEWG KOl OKOPO VO EKTIUNCOVLUE TNV TOavOTNTO OmEAG acBeveidv
(poxnteg). O €leyyog avtov TovL deiktn elval amopoitnTog ywti av 0 aépog
vrepkopeotel 1OTE VOpatuol Oa  katakabicovv oe  dpopeg emupdveleg TOL
Beproxmmiov.

O vroloyiopdg tov VPD (Jupp, 2003) yivetar cOp@ova pe TV TOPOKATO
apBuntikn e€icwon (Zyxéon 3.1.):

VPD = VP, — VP, (3.1.)

omov, VPsy eivar 1 pepikn mieon atpdv, onAadn T0 TOGO TV VOPAUTILOV

mov PBpiockeTon 6ToV aépa Ko vroAoyileton amd v Zyéon 3.1.1..

17,27T (RH) 3.1.1)

VP.,, =0,611 x EXP
sat [T+237 100

VP,ir etvon n mieon atumv otov Kopeoud, dnAaon otav o aépog
OVYKEVTPAOGCEL TO HEYIOTO OGO VEPOV Kot VROAOYileTon amd v

Xyéon 3.1.2..

VP, = 0.611 x EXP (17,27 (3.1.2.)

T +273

2opeova pe o mapondve, To EAAEL0 kopeopoL Tov aépa (VPD) exppaletan
pHe (ol oxéon mov GLVOEEL OVO PACIKEG WLYPOUETPIKES 1O10TNTEG TOV AéPa, TNV
Oeppokpacio kot tn Zyetikn Yypooio.

2m mapovoa perétn vmoAroyiotmke 1o VPD, Bdon tov petpodpevev Tiuov
Oepuokpaciog Kot Zyetikng Yypooiog, COUPOVO HE TIG TOPATOvVO €EIGOCELS, Ot

voAoyiopoi £ywvav og evALo Excel.
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3.4.2. Ymo,oyiopog Tov deiktn vdoTikig kKatamovnons (CWSI)

I'o tov vrodoyiopd tov deiktn voutikng Katandvnong (CWSI) tov putdv ot
Tapovoo HEAETN ypnotpomombnke 1 Lyéon 3.2., OTOC VT TEPLYPAPETAL OO TOVG

Katsoulas et al.,(2000) kou Jackson et al. (1981).

Tc - Tm

omov, T¢ eivan m Beppokpacio g KaAMEpyelag Ko Ty ko Ty etvon M
péylot ko 1 eAdyiotn Beppokpacia avtictoryo wov unopel va emttevydel amod
mv koAAEpyew. O deiktne ovtdg maipver tpég omd 0 €wg 1, pe v
KaAMEPYEWD Vo PpiokeTal ot HEYIOTN VOUTIKN KOTATOVNON OTOV O OEIKTNG

maipver v Tyun 1.

H péyiom xar n eldyotn Oeppokpacio pmopodv vo VTOAOYIGTOOV Omo TIG

GYECELS:
Ty =T, + i (3.2.1)
M gapCy -
(i_l_i) Rn _ Dleaf—air
C
T, =T, +-Ja_9m Z P Y (3.2.2.)
1+249a
YV 9m
OmoVv, Ja €lval 1 agpodLVAIKY AYOYOTNTO TNG KOAMEPYELNS OF
m/s, gm &ivat 1 LEYIGTN GTOUOTIKY Ay@YLLOTNTO TG KOAMEPYEWG g M/S
Kot Dieatair €tvon 1o EAAepa KOpeSHOD GUALOVL-0EPOL.
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3.4.3. Ymoloylopog TNG O10TVONG TOV QUTAV

H S1oamvon tov gutev amotelel pio TOAD oNUOVTIKY TOPAUETPO TNG VOATIKNG
KOTAGTAONG TOV QLUTOV Kol glval onUovTikKO vo mpofAémeton pe okomd tnv opn
dwxeipton ¢ apdevonc. e avutny TNV €pyacio. EKTUNONKE 1 STVON TOV QUTMV
TOUATOC GTO TPMTO WEPOG TOL TEWPAUATOS, OTOV 1) KOAMEPYELDL OVOTTUGGOTOV VIO
KaOEGTMOG KAEIGTOV KOl avoLyToV VdpomoviKoD cvathuatog. H oyéon (Zxéon 3.3.) mov

ypnoonombnke tapovcidotnke and tovg Katsoulas et al. To 1999.

TR = AG,, + B-VPD (3.3.)

¥t Zyéon 3.3., 10 A exepdaletar amd ™ Tyéon 3.3.1. (Baille et al.,1994b) ko
10 B, am6 ™ Zyéon 3.3.2..

A=a Fy-(LAI) =a-[1—exp-(—k-LAI) (3.3.1.)
Omnov, k =0.64
B=p-F, - (LAD = B - LAI (3.3.2.)

H mym tov A kot tov B ektyumbnkoav ocOppovae pe TG avtiotolyeg TEg

UETPOVUEVNC O1OTTVOTC.

3.4.4. Ymoroylopog TOV 0EIKTOV NETUPOANS OLopnETPov fraOTOV

XPNOWOTOIOVTOS TIG UETPNOELS NG Kadnuepwvng €&EMENG g OUETPOL TOV
Bractov twv @utav ot Fernandez wxar Cuevas to 2010 péoo tov aviictoymv
awcOnmpov, mpaypatomoincav Ty eéaymyn oG opdoag SeKTdv, OT®MG ovTol

nopovotdlovtot oto Zynua 3.1.
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Ov deikteg mov avaypapovtalr oto ypdonua (Zynua 3.1.) eneényodvion

TOPOKATO KO TOVTOYPOVO EMOEIKVVETAL O TPOTOG TOV VITOAOYICTNKAV.

e  Méyiom dduetpog Practod (MXSD)
e E)ldyotm duapetpog Practov (MNSD)

e  Méyiom nuepnota cvuppikvoon Practod (MDSpoy)
MDSDOY = MXSDDOY - MNSDDOY

e Hueprow avakaymn practod (DRpoy)
DRpoy = MXSDpoy+1 — MNSDpoy

e Hugprown avantvuén Practov (DGpoy)
DGpoy = MXSDpoy+1 — MXSDpoy

e  PuOuodc avamtuéng Brootod (SGRpoy)
SGRpoy = DG yia, N nuépeg

e ABpototikiy avantvuén (CG)
Doy

CG = Z CG,ywa N nuépeg

DOY—-N

e  M:éon nuepnota avartuén fractod (ADGpoy)
ADGpoy = Méon tyun (DG), yia N nuépeg

o6mov, DOY = nuépa tov ypdévov

2V Topovoa LEAETN YPNCILOTOMONKAY 01 5 TPMTOL OEiKTEG.

Aeppicry KovéAdy oed.57

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 13:30:12 EEST - 3.147.60.221



—~
S
=
~
2
=}
=t
=}
3
<
Q
w
o
Q
=y
W
=
3
=1
<

2yqua 3.1. E€ayouevol deikteg g petaforng dwpétpov tov Practov. Ta dedouéva mov
amewcoviCovtal, kataypaenkov omd tovg Fernandez kot Cuevas (2010) ue évav LVDT

aleOnmpa Tov eykotactddnke oe £va 37 etmdv dévepo eMdg ‘Manzanilla de Sevilla’

3.5. Eneepyaocio Tipov

O petpnoelg and tovg owcOntnpeg petapEépdnkav avtépate o€ KoTdAANAO
AOYIGUIKO GTOV NAEKTPOVIKO LTOAOYISTYH. TO Aoyiopikd avtd mov amotedel Koppdtt
TOV GUOTNUATOG £0VE TN dVVOTOTNTA TNG €U YWYNG TOV HETPOVUEVOV peYeBDV HEC®
7oL ACCESS. XT1 GUVEXELD Ol LETPNOEIS UETOPEPONKOY 6€ VITOAOYIGTIKA @OAL0 EXcel
omov éywve ot emeepyonoio tove. Xto Excel emiong vroloyiotnkav 6Lot ot deikteg Kot

KOTOGKEVAGTNKAV O YPOPIKEG TOUPUGTACELS.
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4. AIIOTEAEXEMATA

Y10 mopdv Kepdhowo mapovstdlovtol to. amoTEAECUATO TOV UETPGEDV TOL
€0waoav ot awsntipec. TIpotov yivel KTEVIG ava@Opd TV cLGYETIcEDV HETAED TV
EKTILOUEVOV TopayOvTtev glval oamapoitmto voa yivel mopovoioon tov Pocikodv
KMUATIKOV GUVONKOV OV EMKPOTOVGOV GTO TEWPAUATIKO Bgppoknmiov.

Ytovg mapakdto Ilivakes avaypdeovior ot Pacikég KAMPOTIKEG cuVONKeg £T01
OT®G KoTaypaenKayv amd Tovg avtictoyovg actntipec. Ot Twég mov avaypdgovtol
aPOPOVV TO LEGO OPO TV UETPOVUEV®V HEYEDDV KaTd TN S14pKELD TOL TEPAUATOGC.

Ytov ITivaka 4.1. mopovotdloviol ot TIHES TOL PETPNONKAY OTO TPMOTO UEPOG
™G TEPAUOTIKNG Sadikooiog katd tov punqve Ampidio tov 2011, démov ta Qutd
OVOTTOCOOVTOV GE OVOTO Kot KAEWGTO VOPOTOVIKO cvotnua. Xtov Ilivaka 4.2.
TapovotdleTal To KAMpo Tov mEpapatikol eppoknmiov Katd tov pwijva Noéuppilo tov
0ov €toVg, OMOLV TA ELTO OVOTTVGOOVIOV GTOLG OVO TOMOVG MUKAEIGTOV

vdpomovik®v cvotnudtev (12,5mmol/L Na ko 25mmol/L Na).

Hivaxag 4.1. Méogg TIHES KAMUATIKOV TUPAPETPOV OTO ECMTEPIKO TOV BEPLOKNTION KAUTA ™

dudpkela Tov Ampidiov 2011

[Tivakag 4.2. Méogg TG KALATIKOV TOPAUETPOV GTO EGOTEPIKO TOV Beppoknmiov
Katd ™ dibpkela Tov NogufPpiov 2011
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4.1. Metafoin tng dwopéTpov PLOGTOD QUTOV TORATOS

2mv mapovoo HEAETN, N O1GueTpog PracToV, amotelel Pacikn peTafint yio
mv &&étaon g avamtuéng tov KaAMepyobpevov @utav. Ov ULETPNCEIS MOV
napovotdlovtal aeopovv ota péca Ampiiiov tov 2011, o6mov M KoAMEpyEw
Bpioketor NON o6& TPOYOPNUEVO GTASO0 OVATTLENG KOOMG Kot LETPNOELS amd VeUPd
QLTA TopdToC, TOV ANEONKav Tov NoéuPptlo tov 2011.

To mpdTO PEPOC TOV TEPANATOG APOPE GE PUTA TOUATO TOL AVORTVYONKAY G
KAEGTO KOt avoytd vOpoToVIKO cvatnua. [ TNy KaAvTeEPT Katavonon, tapatifetol
Slaypappo e v UETOPOAN TS GAATOTNTOS GTO LIOGTPMUN TNG KOAMEPYELNS GTO
avOT(TO Kol KAEIGTO VOPOTOVIKO cuoTnua (Xynua 4.1.). Avtictorya, oto XZyfua 4.2.
napovotdletar 1 HETABOA] NG OANTOTNTOS GTO VTOGTPOUN TOV GUTOV TOV
avortOYOnkay 6Tovg 300 TVTOVG NUIKAEIGTOV GLOGTNUATOV.

Y10 Zymua 4.3. (A), mapovcraletor n mopeion avATTLENS TV PLTOV GE AVOLYTO
(o) xon KA1t (B) vVOpomovikd cvotnua. Onwg eaivetal, TO QLTO TOUATOG TOL
KaAMepyeitar o€ avorytd VOPOTOVIKO GUGTNUO OVATTOGGETAL PUCIOAOYIKA LE TO
TEPAGLOL TOV NUEP®V. AvtiBeta, 1 S1GUETPOS TOV PAOGTOV TOV PVTOV TOL PBpickeTan
OTNV YPOUUT TOL KAEIGTOV VOPOTOVIKOD KUKAMUATOG, TOPAUEVEL oYEdOV aTtabepn). H
KOTAGTAOT 0VTH, TOAVOTOTO OPEIAETL 08 MOUMTIKEG Ovvapelg petald pilag Ko
VITOGTPOUATOG, AOY® TNG ENOTG TNG AANTOTNTAS GTO VIOCTPOLO TNG KOAMEPYELNG
TOL KAEIGTOV VOPOTOVIKOD GUGTILLATOG.

Tavtoypova oto Zynua 4.3. mtapovotdlovral Ta kKApatikd dedopéva (EAleupo
Kopeospov tov aépa (B) kot Hlokn aktvoforia (I') yio o GUYKEKPIUEVO YPOVIKO
owotnua. H petapoin g doapétpov Proctod tov gutodv gaivetor va emnpealetot
amo TG KAMPATIKEG cLVONKeS, KaODC 6e GuvOnKeS YOUNANS NAaKNG aKTivoBoAiog,
OOV T0 EAAEUA KOPEGUOD GTNV OTHOCOUPA, Eivar yapnAd, o PAAGTOS TOV PULTOV
avanTOGGETOL LE TAXVTEPOVS PLOLOVG, OGOV aPOopd TO PLTO TOV KOAAEpYEiTaL GE
GLVONKES AVOLYTOD VOPOTOVIKOD GLGTIUATOS Kot OV TAPOLGIALEL GNUASIO VOVUTIKNG
Katamovnong. Avtifeta, To eUTO OV OVATTOGGETOL GTO KAEIGTO VIPOTOVIKO GUGTILLOL
dgv mapovctalel avénomn tov pvBpov avdmtvéng Tov PAactol, efattiog TOL
OGUMTIKOD OLVOUIKOV, TOV OV EMITPENEL TV TPOCANYT vEPOL omd 10 eUTO. Mia

TOGOTNTA TOV VEPOD TTOL GLYKPATEL TO PLTO KATA TN O1EPKEWD TG VOYTOC,
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10

Alatotnta (mmol/L Na)
(o)}

18/3 28/3 7/4 17/4 27/4 7/5
Xpovog (Huépeg)

Zyjue 4.1. Metafor ¢ SLYKEVIPOONG OAGTOV GTO VTOGTPMUO TOV KAEGTOD (KOKKIVY

YPOLUUT) KOL TOV avotyToD (UITAE YPaLLUT) VOPOTOVIKOD cuoTHUaTog (ATtpidiog 2011).

17
16
15
14
13

oy

11

Alatotnta (mmol/L Na)

10

24/10 3/11 13/11 23/11 3/12
Xp6vog (Huepeg)

2ynua 4.2. Metafol g cLYKEVTIP®OONG OAGTOV OTO VTOGTPOUN TOV OV0 TMUKAEICTOV

vodporovikmv cvotnudtov (Noéupprog 2011).
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2ynua 4.3. U'paoicn omekovion g mopeiag avamtuéng dwaupétpov Practod og avorytd ()
Kot kKAeoTO (B) vépomovikd cvoTnua (A), TG nAakng axtvoBoiiog (B) kot tov eAleipparog

kopeopov (IN) og dibotnua Tévte UePOV.
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amoPdAletor amd o S1Gdpopa pEPN TOL amd TNV OTIYUNR TOL apyilel vo JlamVEEL,
oniadn omd T mpdteg npowég dpeg (Hinnckley and Bruckerhoff, 1975). Avtd
eMOPE otV HETAPOAN TNG SIUUETPOVL OAWMV TOV OPYAV®OV TOV GLYKPOTOLV VEPO (TT.).
Braotoc, kapmoc k.a.) (Ueda and Shibata, 2001;Sevanto et al., 2002;Cermak et al.,
2007).

Opoing oto Zynua 4.4. answoviletor 1 petafoin avantvéng Practol veapmv
eLTOV Topdtag (A) oe MUiKAEGTO VOPOTOVIKO cOOTNUO HE oLYKEVIpwon 12,5
mmol/L Na (a) kot 25 mmol/L Na(B). Tavtoypova, 6to id10 oy Topovctaloviot ot
KMpotikég  ovovOnkeg eviog tov  Ogppoknmiov  ywo TG aviioToreg MUEPEC.
YVYKEKPYEVO, TO EAAEILIA KOPEGHOD TOV aépa amekoviletal oto Xynua 4.4. (B) evad
n HAwxm axtvoPorio anewoviCetal oto Zynqua 4.4. (I).

Onog gaiveton oto Zynua 4.4. n peimon g NAokng akTvofoiiag Kot Tov
EMEIUHOTOG KOPECSUOD NG OTUOGQOpOS QaiveTon OTL emnpedlel apvnTikKad TNV
petofoAn g SpUETpov PAAGTOV, KATL TOV EUPOVILETOL TEPIGGOTEPO GTO PLTO TOV
KaAAlepyeital oto Nuikieloto chomuo pe ocvykévipoon 25 mmol/L Na. Zvykpirikd,
N petafoAn g dpéTpov PAACTOD TV dVO PLTOV Olapépet. H mbBavotepn e&nynon
elvalr 6tL T QuTA PploKoviol 6€ TPOWWO OTAO0 avATTLENG Kot M LVYNAdTEPN
OLYKEVTPMOOT OAATOV 10m¢ emnpedlel opvnTikd TNV HETOPOAN TG SWUETPOV TOV
BAOGTOV 0TV TEPIMTOON TOL PLTOV P, EVO TOVTOYPOVA TO PLTO TOV AVATTOCGETAL GE
xapmAotepn ovykévipwon aidtov (12,5 mmol/L Na) éxer mold apynq avamtoén.
I'eyovoc etvar mavtwg, TOC 01 TEPIGOATEPES UEAETEC OV APOPOVV GTNV UETOPOAN
SpéTpov Practov eutev egtdlovton Kot e fAon 10 6Tdd10 avdmTuéng Tov ELTOY.

Yvvoyilovtag, UmOpOVUE VO TOPOTNPTICOVUE GOUUPMVO, UE TIC UEAETEC TOV
€YOLV YIVEL KOl TOL OTOTEAECUATO TIG TOPOVOAS EPYUGING, OTL TO EAAEYULO KOPEGHUOV
g atpoceapag (VPD) oto Beppoknmo emdpd onpaviikd otov puBud avénong tov
Bractod TOV QuUT®V. ATO TV GAAn pepud, to VPD, dev amoteiel tov povodikod
TEPLOPIOTIKO TOPAYOVTA, KAODG 1 OpaAn avénon tov PAacToD TV GUTOV QoiveTol
va gnnpedleton eElcov amd ta eminedo AAATOTNTOG TOV VIOGTPAOUATOG KAODS Kot 0md

10 6TAO10 AVATTVENG TOV PUTOV.
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2ynua 4.4. Zynpotikn aneiovion e LeTaPoing g SUETPOL TOV PAAGTOD PUTAOV TOUATOS
o€ MUIKAEGTO VOPOTOVIKO Vot cLYKéEvTpoong 12,5 mmol/L Na (o) kot 25 mmol/L Na

(B) (A). ITapovcioon tov ehieippotog Kopeouov (B) kot g Hiokng Aktivoforiag (I).
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Yuykpivovtoag o ypdonua e petofoing g arototrag (Zymua 4.1.) pe to
yphonua g pHetafoing g opétpov tov Practov (Zynua 4.3. (A)), pmopovue va
nopatnprioovpe, 61t peta&d g 13™ ko 18™ Ampiliov vdpyel pio GYETIKY TTMOON
NG GLYKEVIPMONG GAATOV GTO VIOCTP®UA TOGO TOV KAEGTOV OGO KO TOV 0VOLYTOV
vopomovikod cvotiuotog. [MBavdtata, avtdg sivoar kKo o Adyog g peiwong g
eEMBY1OTNG GLPPIKVOGNG TOL PAOGTOV KOl OTIS OVO TTEPITTOGCELS. EmmAiéov, kotd TV
O ypovikry mepiodo, 1 GLYKEVIP®MOYN OAGTOV GTO VLAOCTPOUN TOV KAEGTOV
VOPOTOVIKOD GLGTNATOG Eivol coPEsTATO VYNAOTEPT 0O ot 6To avoytd. Towmg,
avto va eEnyet ko Ty eAdytotn avantuén Tov PAAGTOD TOV ELTOV TOVL KAAMEPYEiTOL
070 KAELGTO VOPOTOVIKO GUGTILOL.

[Mapammpaovtog to ypaenua g petafoAing g aratotnrog (Xynmua 4.2.) ota
nuikieioto vVOPOTOVIKA GuoTHHATA cLYKEVTP®ONG 12,5 kot 25 mmol/L Na, propovue
Vo, TOVUE OTL 1] CLYKEVIP®OT TNG OAATOTNTOG GTO OEVTEPO OALEAVETAL YPNYOPO Kol
elval capdg pHeyahhtepn amd TV GLYKEVIPOGOT GAUTOV GTO VITOGTPMLN TOV TPMOTOV
vopomovikoh ocvotnuotos. H avénuévn ovykévipmorn ordtov oto muikieloto
vopomovikd ocvotmua tov 25mmol/L Na ico¢ mpokakel ovtéc TIC AmOTOUES
SlKLUAVOELS TNG LETOPOANG TOV PAAGTOV OV TTapovstalovtol 6to Zyfua 4.4.(A)(a).
Y10 Zymua 4.5. anewovileton n €£EMEN TG SapéTpov Tov PAOGTOD PLTOV TOUATOC
oe KABESTOC VOATIKNG Katamdvnong, AOY® oavénuévev emmédmv oiatodtntag. H
emmAéov dpdevon (mphowvo PEAN), doev eixe Oetikn emidpaocn otnv avénon Tov
BAactov. Movo pe mpooOnkn peydAng mocdtntoag vepov  (Yohdlio  BENoc)

enpaviomnkav Oetikd amotedéopoto (Ton et Kopyt, 1998).

Kotd v ddpketa g viytag 6mov 1o EAAEYUUO KOPESUOD NG ATUOCPOPOG
elval vymAo, 0 aépag £yel LEYOADTEPT TKOVOTNTO GLYKPATNONG VOPOUTUDV GE GYECN
pe v Nuépa, omdte 0 PLOUOS ENoNS Tov PAOGTOD HEWOVETAL, KATOWL EVOEYOLEVN
Enpovon g atudcPapos etval tKavhy va EMPEPEL AVACKESN NG OVATTUENG NG
dapétpov tov Practod (Exnua 4.6.). To id10 amotéheopo Pprkav kot ot Kopyt et al.
(2001) og kaAMEpyeld TPLOVTOPVAAIAG, OOV M AVENCT TOV EAAEIUIOTOS KOPEGLOV
™G aTHOCEUPaS elxe cav amotéAecpo TV peimon tov puBuod oviamtuéng Tov
Bractod TV @utev. Tnv dueon emidpacn mov elxe M MEPLOPIGUEVN TMAOKT
axtvofolio Kot m yoUNAN €EATUIOTIKN avAyKn GTY GLPPIKVOGCT Kol OVAKOUYN TG
dwpétpov Practol TV euTdv Tapovsiacav ot Zhang et al. (2006) yio KaAMEpyeia

Bappakiod.
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Salinity Stress Detection
"Baha Kalifornia” Mexico, 1997.
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Zyiua 4.5. T'papikn ameikovion g topeiag avantuéng dtouétpov PAacTod 68 QUTE TOUATOC

UE TOAAG oNUGOIE VOATIKNG KATOTOVNONG AOY® QLENUEVNC OAOTOTITOC.
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2ynua 4.6. I'papikn angicovion g topeiag avantuéng dwopétpov PAactod 68 UTE TORATG
Kot Tov gAAEILPOTOg Kopeopov tov aépa. H avdaoyeon g avénong tov Practod katd tnv

dupKeln TG VOYTOG OPEIAETOL OTIV UEI®MOT TOL EAAEIILLOTOG TOV KOpeSLoD Tov aépa (Ton et

Kopyt, 2003).
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4.1.1. Agikteg petafoinic dwpétpov Practov (SDV indicators)

O deikteg petaforng dtaupétpov Proctov Exovv ypnotpomondel and moAAOVG
EPELVNTEG , L€ OKOTO TNV EKTIUNON NG VOOTIKNAG KOATATOVNONG TOV QUTOV KOOGS
TAEOVEKTOUV G€ OYE0N HE GAAOLG YPNOUYOTOIOVUEVOVG OEIKTEG OMWE TO VOUTIKO
SVVOLIKO.

2V Topovoa HEAETY, VIOl TNV OVIYVELOT] TNG VOUTIKNG KATAGTAONG TOV PLTOV
TOUATOC, EKTYLMVTOG TNV EMOPACT TOV KAMUATIKOV TOPOYOVI®V GTNV OVATTUEN TOL
@uTov VmoAoyicOnkav kot ypnoiwomomOnkay ot deikteg peTafoAng OOUETPOL
BAaoTov, dmmg avtol avagépovior oto moapanave Kepdiawo (Kepdiowo 3).

Avoivtikd, ol deikteg petafoing dStoupéTpov PAacToD Yo To GUTA TOPATOS TOV
KoAMepYNONKaY 6 KAEIGTO VOPOTOVIKO GUGTNUA TNV TPOTN KOAAEPYNTIKY TtEPiodo,
napovctalovtarl otov mwivaxka 4.3. Avtictoiywc, otov [livaka 4.4. mapovsialovtat ot
TIEG TOV SEIKTMOV TOL LTOAOYICTNKAY YLl TO PLTO TOV AVOTTVGGOTAV GTO AVOLYTO
vopomovikd cvotnua .Ztov Ilivoka 4.5. gpeaviCovror ot Tég yio Tovg OelKTEG
petofoAng dwpétpov Proctov, OmwE ovtol ekTyunOnkov Yo T0  ELTO OV
KaAAEpYNONKE o0& NUIKAEIOTO VOPOTOVIKO cvOTNUE, UE cvyKEVTpwon 12,5 mmol/L
Na «atd tnv Oedtepn koAAepyntikn mepiodo. Téhog, otov Ilivaka 4.1.1.4
ToPoVCIALoVTOL Ol TYES TOV AVTIGTOY®MV OEIKTAV Y10l TO GUTO OV OVOTTOYONKE CE

NUIKAEIGTO VOPOTTOVIKO choTNU HE GLYKEVTP®on 25 mmol/L Na.

Hivokag 4.3. Acixteg petofoing dapétpov Practod oe @uTd TopdTag, GE KOAMEPYEW

KAELGTOV VOPOTOVIKOD GUGTHLLALTOC.
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Hivokog 4.4. Acikteg petoforng Sopétpov PAACTOD 6€ QULTO TONATAG, O KOAMEPYELN

avorYTOH VOPOTOVIKOD GLGTILOTOG

XOppova pe To aroteAéopato Tov ropovcstalovral otovg Ilivaxka 4.3. ko 4.4.
UTOPOVLE VO TOPATNPGOVE OTL, 0 pLOUOS aENONG TNG dlapETPOV Tov PAOGTOD TV
QLTAOV TOL KAAMEPYNONKAY 6TO KAEIGTO VIPOTOVIKO GVGTNHA Elyov TOV EAAYIOTOG
gwc ko avomapktoc. Tnv 4" pépa (16/04) n péyotn Ty tov Practod (MXSD)
puetpnnke 2258 mm eve v emduevn (17/04) 0 Praoctdg dev mapovotdlel Kapio
avénon. Avtifeta to UTA TOV KOAAEPYNONKOV GTO aVOLXTO VOPOTOVIKO GLGTNLO,
Tapovotdlovy atabepn avantuén, KaOdc 1 Héylotn Tun TG SapéTpov 0V PAAGTOD
avédvetor pe o mEpOoUN TOV NUEP®OV omd 2298 mm tnv mpotn pépo (13/04), n
HEYIOTN TN TNG OLOUETPOV TOVL PAaGTOV, TAVEL TNV £Bdoun nuépa (19/04) ota 2661.

Eriong, (o axdpo mopoatipnon mov vmodnAmvel 0Tt | SIAUETPOS Tov PAACTOD
TOV QUTAOV TOV KAAMEPYNONKAY 6TO KAEIGTO VOPOTOVIKO GVGTNUO OEV 0KOAOVOOVGE
opaAn mopeion avénong, etvor M apvnrikég Tnég (17 war 18/04) g muepnolog
avantuéng g dapéTpov v Practod (DG) katt to omoio dev @aiveTon vo cupPaivel

070 LTA TOV KOAMEPYNONKOV GTO avOLyTO VOPOTOVIKO GUGTILLAL.

Hivokag 4.5. Aeikteg petofoing dapétpov Practod ce QUTO TOUATOC, OE KOAMEPYEL

NUKAEIGTOL VOPOTOVIKOD GLOTNHHATOS GLYKEVTPWONS 12,5 mmol/L Na.

Hpepopnvia MXSD MNSD MDS DR DG
22/11 2789 2744 45 87 42
23/11 2831 2787 44 63 19
24/11 2850 2829 21 38 17
25/11 2867 2841 26 90 64
26/11 2931 2865 66 112 46
27/11 2977 2931 46 130 84
28/11 3061 2977 84
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Hivokog 4.6. Aeikteg petofoing Sopétpov PAactod oe @LTO TOUdTAG, € KOAMEPYEWN

NUIKAEIGTOV VEPOTOVIKOD GLGTHUATOG CLYKEVTp®ONG 25 mmol/L Na.

1376 1085

1101 888 213 28 -185
916 764 152 148 -4
912 690 222 290 68
980 684 296 477 181
1161 752 409 395 -14
1147 670 477

XOoppova pe ta otoyeio mov mapotnpovpe otov [ivaka 4.5. ko otov [ivaxa
4.6., n nuepnowr avénon ¢ Sapétpov tov Practov (DG) oto muikieisto
VOPOTOVIKO cvoTNo ovykévipmone 25mmol/L Na, sueaviCetor apvntik yio Tig
TEPLOGOTEPES LUEPES, OE avTiBeon UE QDT TOV NUKAEIGTOL VOPOTOVIKOV GUGTILLOTOG
ovykévipoong 12,5 mmol/L Na mov eivar mavta Oetiky). Mio axoua mapatipnon
elvatl 6TL 1 d1apopd TG HEYIOTNG Kal TNG EAAYLOTNG TIUNG TNG OAUETPOV TOV PAACTOD
(MDS) eivar moAd peyaAddtepn oto QUTA TOL KOAMEPYRONKOV ©TO MUIKAEIGTO
VOPOTOVIKO GUOTNUO HE TNV HEYOADTEPN ovykévipwon ordtwv (ITivakag 4.6.) ot
oxéon He aLTO TOL OVOTTUYOMKAY OTO MUWKAEIGTO VOPOTMOVIKO CUGTNUO E
ovykévipoon 12,5 mmol/L Na.

O1 dgikTEC MOV TAPOVGIAGTIKOV UTOPOVY VO, ODGOVY CNUAVTIKEG TANPOPOPIES
Yo TV avamtuén TV KOAMEPYOUUEVOV QLTMOV KOl GLYKEKPIUEVO Yo ToV Babuo
VOOTIKNG KOTATOVNONG TTOV LPIGTAVTIOL TO PLTA KATA TNV OIPKEW NG avATTLENG
TOVG. ZTNV TPAOTN TEPIMTMOOT KATA TNV GVYKPLON TOV SEIKTAOV VIAPYOVV GNUAVTIIKES
evoeilel, OTL T QLTA MOV KAAAMEPYOLVTOL GTO KAEGTO VOPOTOVIKO CUGTNUA
KATOmovoHvTal VOOTIKE AGY®m NG cuppikvong Tov PAAGTOV, GE GYEOT LLE OVTA TOV
KOAMEPYOUVTOL GTO OVOLXTO VIPOTOVIKO CUOTNUO. XTNV OgVTEPN TEPIMTMOON 1
cvppikveon Tov PAactod epgavifeTor ota PLTE TOV KAAMEPYOVVTOL GTO NUKAEIGTO
VOPOTOVIKO GUGTNUO. LE TNV UEYOADTEPT GLYKEVIPMON OAITOV. XTIG TEPICCOTEPES
HEAETEG, O MO KOWE ypnoipuonoovpevog ogikng eivar o MDS (deiktng péyiomg

nuepnowag cuppikvmong PAacTo).
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4.1.2. Xvoyétion nhoxkng axtivoforiog kar MDS.

Y10 Zynua 4.7. mopovctaletol 1 GLGYETION UETOED NAMOKNG akTivoBoAiog Kot
HEYIOTNG cuppikvmong PAacTov Kot yuo Tig 600 mepapatikés cuvinkes. H cuoyétion
eueavifeTon ypoppKy He R? = 0,78 Yo T0 QUTO MOV KoAMEPYEITOL GTO OVOLYTO
VOPOTOVIKO GUGTNUO KO WE R? = 0,85 Y TO QUTO OV KAAMEPYEITOL GTO KAELGTO
vdpomovikd cvotua. Emopéveog n avénon tng €viaong g NAKNG akTvoPoAiog
npokoAel peiwon Tov  deiktng péyotng ovppikvoong Practov.  Iapodpow
amoteléopoto Pprkav ot Gallardo et al. (2006a) ocvoyetiCoviac v mMAloKN
axtvoporio koar to MDS. Xvykekpyiéva, Topatnpnooy 0TIk YPOUUKY GLGYETION
ue R?=0,48 o¢ KOAAEPYELD TUTEPLAG KOl OETIKY] YPOUUIKY] CUOYKETION WE R? = 0,64 o¢
KOAMEPYELWD TETOVION. AVALOYeg £pevveg Exovv dtedoydel Kat Yo OTwpoPdpa dEVTPaL

(eomep1doe1dn) divovrag mapaminoia amoteréopata (Ortuio et al, 2006b kot Velez et

al.,2007).
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Zyfua 4.7. Tooyétion nMakng aktvoPoliog kot péylomg ovppikveons Practod (MDS)

QLTOV TopdTog o€ avorytod (A) Ko KAewoto (B) vdpomovikd chotnua.
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Tavtdypova, mapovctdleTor GLOYETION TNG MAMOKNG OoKTvoPoAag Kot TNg
HEYIOTNG NUEPNOLOG cuppikveong PLAGTOD 6Ta GLTE TOV KaAlEpYNONKay oTa 6VO
nuikieota ocvotuate. Ta amotedéopato mapovoidlovior oto oynua 4.8.. Onwg
paiveton 1 cvoyétion eivor oAb wyvph (R?=0.9) 610 GUTO MOV KAAMEPYRONKE GTO
NUIKAEIGTO VOPOTOVIKO GUGTNHO HE TNV DYNAOTEPT GLYKEVIPMOOT OAAT®V (Zynuo
4.8.(B)), 0mwg ocvuPoivel Kol oTNV TEPIMTO®ON TOL AVOLYTOD KOL TOV KAEIGTOV
VOPOTOVIKOD GLGTAIATOG. Méon cuoyétion emiong peta&d g HAakne AktivoBoiiog
Kol TG pHEY10TNG cvppikvoons PAactol mov mapovoidletal oto Zynua 4.8. (A) kot
aeopd ota PLTA OV KOAAMEPYNONKOV 6TO MUIKAEIGTO VOPOTOVIKO GUGTNUO UE TNV

YOUNAOTEPT GUYKEVTPWOGT AANTOV.
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Zyiua 4.8. Tuoyétion nAakng aktvoPoriog ko péylomg ovppikveons Practod (MDS)
QLTOV TORATAG KAAMEPYOVEVA OE NUiKAEIGTO VOPOTOVIKO cvotua 12,5 mmol/L Na(A) kot
oe Nuixieloto 25 mmol/L Na.
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Ta amoteAéopata g cvoyétiong g HAakng AktivoPolriag pe to MDS etvon
avapevopeva. Omwg €xet avaeepbel mapoarndveo to MDS elvar o degiktng mov
TOPOLGLALEL TNV NUEPNOLOL SPOPA TNG UEYIOTNG KoL TNG EAAYIOTNG TG TOL €XEL 1
dudpetpog tov PAactod. Tnv péyom ddpetpo, o PAACTOC TNV €XEL TIG VOYTEPIVEG
wpeg 6mov 1 HAokn AxktwvoPora givar pundevikny kot 1o EAAEUUN KOPEGHOV TNG
atpoOoQopag YounAo. Avtifeta tic peonuppvég wpeg 6mov 1 HAlokn AktivoBoiia
etvat vynAn, o EALEp KOPESHOD TG ATUOGEALPOG aVEAVETAL KOt 1 SIAUETPOC TOV
BAaoctov maipver v younAotepn T e Emouévemg, otav avEdveton n Hiwokn
axtvoPforion 0 PAAGTOG cuppikvaveToL Kot 1 dtapopd Towv dvo Ty (MXSD —
MNSD) av&avet

4.1.3. Xvoyétion VPD kar MDS

"Evag akdpa mapdyovrog mov eaiveton va emnpedlel v avamtuén tov PAacToD
TOV QUTOV Topatac, sival to EAlelppo kopeouov tov aépa (VPD). H extipunon tov
VPD éywve v Zyéom 3.1., dmwg meprypaeetor oto Kepdhiao 3. Xt0 oyfuo mov
akoAovOel (Zynuo 4.9.) meprypdeeTon 1 YPUUUIKY] CLOYXETION HETAED TNG TWUNG, NG
péylomnc nuepnotag cvppikveoong Practod (MDS) yia ta gutd mov kaAiepynonkoyv
0€ KAEWOTO Kol avolyTO VLOPOTOVIKO CUOTNUO TNG MEONS TWNG TOL EAAEIUMOTOG
Kopeopov tov agpa (VPD) ava nuépa.
Onog gaivetoar oto Zynuo 4.9. n 1y tov VPD emmpedlet v Ty g HEYIOTNG
ovppikvoong Practol, kabmg 660 avEdvetor to EAMAEUO KOPESUOD TOV a€pa, O
BAaoTOC cuppikvdvetal meplocOTepo. Katd v dwdpkel g NUEPAS TO EAAEUUA
KOPEGHOV TNG ATHLOGOOPAS givarl LYNAD, aVTO onuaivel 6Tt 0 aépag £xel LeYOADTEPT
duvaTOHTNTA GLYKPATNONG VIPATUDV, ETOUEVAOS O PAOCTOC CLPPIKVAOVETUL KAB®DS TO
VPD av&avet. Katd v dbpketa g voytag 6mov 10 VPD peidveton n d1dpetpog tov
BAactol peyardvel. H ocvoyétion tov 600 mopapétpov givol ToAd woyvpn Kot 6Ty
TEpInTmON 7OV TO PLTO KOAMEPYEiTAL 6TO avorTd Vdpomovikd cvotnua (R? = 0,9)
Eymua 4.9. (A)), kot otV TEPITTOON TOV EVLTOV TOL KOAMEPYETOL 08 KAELGTO
V8poTOVIKS GVoTNHA, OTov 0 Padpdg cvoyétiong (R?) Ppétnke mepimov 0,85 (Syfua
4.9. (B)).
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[Mapopola amoteréopata mapovciocav ot Gallardo et al. (2006a) exyyeipmvtag
Vo TTOPOTNPNoOLY TNV UETOPOAN] TOL PAOGTOV QLTOV TMEPIIG KOl TETOVIOD GE
SLVONKEG VOATIKNG KOTOTOVNONG. ZVYKEKPEVO Kol 6TO OVO KoAAlepyovueva €idn
Bprov OETIKN YPALUUIKT GLUGYETION Lo R?0,44 ka1 0,5 aVTIoTO WG,

Avéloyeg pehéteg €xouvv yivel Yo devOpmOELg KOAMEPYEIES, 1| GLOYETION TOV
eMelppatog kopeopov tov aépa kot Tov MDS mapovoialdtav and acbevnig, pe R? =
0,3 éwc oyedov woyupn, pe R? = 0.72, avihoya pe Ty KOAMEPYEWL Ko TV TEpiodo
avantoéne g (Goldhamer and Fereres, 2001; Fereres and Goldhamer, 2003;
Intriglioilo and Castel, 2006b; Ortufio et al., 2006b; Velez et al., 2007; Conejero et
al.,2007a).
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2ynua 4.9. Tlapovoioon cvoyétiong MDS kot pécov 6pov VPD ce @utd topdtag mov

KaAMepyovvTon g avorytd vdpomovikd cuotnua (A) Kot o€ KAeloto (B).
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Opoimg, oto Zynua 4.10. mopovctalovtal To OTOTEAEGLOTO TOV LETPTGEDV OO
T0. QUTA TOL KEAMEPYNONKAY GTA dVO NUKAEIGTO GLUGTHLATA GTO OEVTEPO UEPOG TNG
nePapatikng ddkaciog. Omwg eaivetal 6To Lynuo, LTAPYEL CNUAVTIKY] GUGYETION
otV TEPINT®OON TOL PLVTOV (A) TOL KOAMEPYEITOL GTO NUKAEIGTO GUGTNUO UE TNV
uikpdtepn (R? =0,7) ovykévipoon ardtov (12,5 mmol/L Na), evéd modd onpavtiki
ovoyétion mapovoidletor 6to Zynua 4.10.(B) peta&y VPD kot MDS tov gputdv mov
KOAMEPYOLVTOL GTO MUIKAEIGTO VOPOTOVIKO GUGTNUO HE GLYKEVIPWON OAITOV 25

mmol/L Na, 6mov og auth TV mepintoon 1o R? Bpédnke ico pe 0,9.
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2ynua 4.10.. Tlapovcioon cvoyétiong MDS kar péoov épov VPD ce @utd topdtag mov
KoAepyodvtat o€ NpikAeloto vdporovikd cvotua 12,5 mmol/L Na (A) kot o€ npikAeloto
vdpomovikd cvotnua 25 mmol/L Na (B).
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Youpwvo pe tovg Gallardo et al.(2006b) oty épevva tovg mepi aviyvevong g
VOOTIKNG KATOTOVIONG QUTMV TOUATAG 1) GUOYETION UETAED NG HEYIOTNG TIUNAG oV
NUEPA EALEIIOTOC KOPEGUOD Kol TNG HéYIoTng ovppikvoong (MDS) tov Practod
avé nuépa, mapovclioTnke OeTikn, pe R? = 0,52. Tavtdypova e avaroyn Epevva
tovg (2006a) og KaAMEPYELD TUTEPLAG KOl TETOVIOV, TO R Bpénke ico pe 0,63 kot
0,57 avtiotoiywe. IToAV woAn cvoyétion HeTald TNV UEYIGTNG MUEPNOOS TIUNG
EAMEIUUATOG KOPECHOL KOU NG TWNAG NG MHEYOTNG ovppikvoons PAactol
napovolaotke amd tovg Moreno et al. to 2006 ya elaiddevipa. H cvoyétion frav
OeTIK®OG YpoppKn e R?=0.82.

Xmv  mopovoa  VTOEVOTNTO  TOPOLCIAleTar 1 OVAAOYY  GLOYETION,
YPNOYOTOUDVTOG TNV HEYISTN TN EAAEIUHOTOS KOPEGHOV avl MUEPQ, OTOC OLTH
ekTunOnke yoo kGOe mEPOpATIK) MUEPA. LTO TapakdTe ypaenua (Zyua 4.11.)
napovotaletar  ovoyétion UeTaEy Tov 0vo mopayoviov (MDS kot VPDma) ue
OKOTO TNV oviyvevon ¢ emidpaons tov €AAEIUHOTOS KOPECUOD TOV aépa, OTNV
petofoAn e OpéTpov 0V PAAGTOD TOV GUTAOV TOUATOG GE OVOTYTO Kol KAEIGTO
VOpomoVIKO cvoTnUa. Tao amOTEAECUOTO TOV TIUOV QOIVETOL TG £PYOVIOL GE
avtifeon pe avtd TV TpoavaeepBEVTOV HEAETNTMOV, TOL Elyov TOpOLGINCT TNV
ovoyétion og Ypoukn. Ot tég mapovotdlovy moAd KaAn cvoyETion Kot 6Tig 600
TEPWTMOOELS, KAODG TO R? Bpioketon mepimov oto 0,7 aAld @aiveTon Twg 1 oyxéon

peta&y Tov MDS kot tov VPDiax 0motedel piot TOAL®VOUIKT GUVAPTNON.
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Zyua 4.11. Tlopovcioon cvoyétiong MDS kot péyietng nueprowg tyung VPD ce utd

TOUATOG TTOL KOAALEPYOUVTAL GE 0vOLYTO LOPOTOVIKO GVuoTNU (A) Kot 6e KAEoTO (B).

AvALOYO [LE TNV TOPATAVED GLOYETION, EKTIUNONKE Kou 1 pé€ytotn Ty VPD ava
NUEPA Y. TO YPOVIKO OCTNUO 7OV EKTEAOVVTAV TO TEpaUO ot MUKAEIGTO
vdpomovikd cvotruata. Ta arotelécpata mapovstalovtol oto Zynua 4.12. wot eivon
TOPOLOWL [LE TO OMOTEAEGULOTO OV aAmeovilovtal 610 mopamdve Zynuo (Zynpo
4.11.). Zvykekpéva, 1 OCLOYETION NG UEYIOTNG TG EAAEIUHOTOS KOPEGLOV
(VPDmax ) e TV T TG HEYIOTNG NUEPNOLOG GLPPIKVOOTNG SLoUETPOV PAAGTOD o8
QLTA TOopdTOG OV KOAALEPYOUVTOV GTOLG OV0 TUTOVG MUKAEIGTOL VOPOTOVIKOD
OLCGTNUOTOG, KATd TNV 0g0TEPN KaAlepyntikn mepiodo Ppébnke ot elvan
nolvovopks, pe R% = 0,97 yia tv KEAMEPYELL TOV AVATTUGGOTAY GTO MUIKAEIGTO

VOPOTOVIKO GUGTNUO LLE TN YOUNAOTEPT CLYKEVTPMOT OAUTOV.
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Zyua 4.12. Anewcdvion ocvoyétiong MDS kol péyietg nuepnotag e VPD e gutd

TOUATOG TTOL KOAALEPYOUVTAL GE 0vOLXTO LOPOTOVIKO GVuoTNU (A) Kot 6e KAEWoTO (B).

Ov Gallardo et al. (2006a), ektudviac ™V ocvoyétion peta&d MDS ko

VPDmax ocg koAAiépyeto TETOVIoOn Bpnkay BTIKN YPOUUIKT CUGYETION UE R? = 0.57.

AvtioToyo, 1oyvpn YPOUUIKY GLGYETION UETOED TV dV0 mapaydviov Ppédnke oe

ehauddevTpa amd Tovg Moreno et al. to 2006 pe Ty dacmopdg 0,82.
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4.1.4. Xvoyétion dwmvong kot MDS

H dwomvon extyunnke amd v Zyéon 3.3. mov meptrypdpetal 6to kKepaiawo 3. H
ovoyéTion petald Slomvong TOV QUTMV KOl TOL Okt HEYIOTNG MUEPNOING
ovppikvoong Practod amewoviletor oto Zynua 4.13.. Onwg eaivetor 6to ypdonuo
VILAPYEL BETIKY YPOUUIKY] CLGYETION METAED TNG SmVOnG KOl TNG TIUNG TOV deikT
MDS, mtpdypa mov vrodnAmveL, TMg 660 ALEAVETOL 0 PLOUOS d1amTVONG, AVEAVETOL KO
N péylot cvppikveoon tov PAactov. O Babuodc cuoyETions Kot 6TiG OV0 TEPIMTMOELS
(KAe1610 Ko avoryTtd VOPOTOVIKO cLGTNUA) EREAvICeTal 1GYVPOS e R nepimov 0,85.
Ta amoteAéopato Mrov avapevopeva, Kabaog eivor yvootd 0Tl to UTA OTOV
damvéouv amoBdAovy vepd. Kol avOAOYO LE OVTE TOV TAPOVCIACONKAY GTO XyNuUa
4.7., 6mov e€etdletan | oxéon peta&h nAokng axtivoPoiriog kot MDS.

Avaroya amoteAécpato mapovoidlovior oto Zynua 4.14. mov agopovv oTIg
HETPNOELS GTO OVO NUKAEIGTO VOPOTOVIKA GUGTIUATO KATA TN SLAPKELN TNG OEVTEPNG
TEPOLOTIKNG SL0OKOGTOC.
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2ynua 4.13. Zvoyétion pubuov domvong kot péylotng cvuppikvoons Practod (MDS) putodv

topdtag og avorytod (A) kot kieoto (B) vdponovikd cvotnua.
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Zypa 4.14. Tooyétion pubprov damvong kot péyiotng cuppikveoong fractov (MDS) eutav
Topdtag o€ MuikAeloto vopomovikd cvotnuo (12,5 mmol/L Na) (A) kot og muikieloto
vdporovikd cvotnua (25 mmol/L Na)(B).

4.1.5. O CWSI 1o ka0opn Kol 6OVVEQLOGHEVY] NEPO.

O deiktng voatkng katondvnong CWSI, vroroyiotnke chppova pe v Xyxéon
3.2. (Kepdarawo 3) yuo 6deg Tig mepapatikés nuépes petacn 9:00 1o mpwi ko 18:00 1o
amoyevpo, 6mov M MAokr axtivoPforio elvar évrovn kot o deiktng oaivetor va
Aertovpyel cwotd. H mopeia e£€MEng tov deiktn vdatikng KatamdOvnong yio pio
kaBapn nuépa (13/4) ko pio cuvvepraopévn nuépa (18/4) mapovoidletor 6to Zynuo

4.15. yio Vv TPOTN TEWPOUATIKN TEPTOJ0, OOV TO, PLTE TOUATOS KAAAEPYOVVTOL GE
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avoytd Kot KAEWGTO VOPomovikd ocvotua. Omwg ¢@aivetor o610 Zynua, TIC
LLECMUEPLOVEG MPES O JEIKTNG TA{PVEL TNV LUKPOTEPT] TIUT, EVO ALENUEVT TIUN EYEL TIG
wpeg 6mov M MAokn axtvofoiio dev etvar évtovr. EmmAéov, v cvvveplacuévn
pépa, OOV Kot To EAAEYUIO KOPEGHOL TOL OEPO €ivol HUKPOTEPO GE GYECM ME TO
EMelupa kopeopob g kabapnc nuépag (Zynua 4.3.) o deiktng maipvel v eAdy1oT
tm (0).

Zyjue 4.15. Tlopeia dgiktn véatkhg xoatamovnong (CWSIH) vy kabopn (13/4) ko
cvovveplaopévn pépa (18/4) xatd v owdpkewr g mTPOTNG KOAAEPYNTIKNG TEPLOSOVL

(avoryTO-KAELGTO VOPOTOVIKO GUGTNLLAL).

[MapdAinia, oto oynuo 4.16. mopovoidletar n mopeion tov deiktn Yoo pio
kaBapn Kot pio cuvveQaGHEV] UEPA  KOTO v Odpkew G 0evTEPNG

KOAMEPYNTIKNG TEPLOSOV, OTOV TO. PVTA TOUATAS KAAAEPYOLVTOL 6T OVO MUIKAEIGTO

GUGTNLOTAL.
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Zyue 4.16. Tlopeio deiktn vdotikng kotaméovnong (CWSI) yio xabaprn (22/10) wot
ocvvveplaouévn pépa (23/10) kotd v ddpkeln ™G Se0TEPNG KOAAEPYNTIKNG TEPLOOOV

(Muikielota VOPOTOVIKA GLGTAUATA).

Ot Baille et al. to 2001, peiet@vtag TNV ETIBPACT TOL ACTPIGUATOS TOL OEpHOKNTIOL
otV avamtuén QUTOV TPLVTAPVAALLG, ONAadn emepPaivoviag otV €16EPYOUEVT
nAlokn aktivoBoAia oto Bgppoknmio, £0€iEav 61t 0 CWSI €mapve Tyég pikpoOTepeg
amd 0,5 (LéEon ¢ UNOEVIKN VOOTIKN KATOTOVNOT) EVVEN LEPEG UETA TO AICTPIGLLOL TOL
Oepuoxnmiov, evd mpv 10 domplopa elyav vroloyiobel Tég peyarvtepeg and 0,5
(EMapp1d £0G HEYIOTN VLOATIKY KOTOTOVNON) YL TOV O&IKTN VOATIKNG KATATOVOT|G.
Ot Chamont et al. (1995), avagépovv 0Tt o€ Beppoknmoky KOAAMEPYELD ayyouplol O
CWSI y1o cuvOnkeg ehdeippatog kopeopov vopatumyv VPD<2.2 kPa 3 VPD<3.5 kPa
NTav oxeddv i60g 1 EAaPPOG LEYOADTEPOS OO TOV JEIKTY G EAEYXOLEVO TTEPIPAAAOV
pe VPD<I1 kPa, av kot yw v mepintoon émov VPD<3.5 kPa mapatmpndnke adénon
tov deiktn to amdyevpo. H vdotkn xotamdvmon mov epgaviomnke kdto omd
ouvOnKes vymMAov eldeippatog kopeopov BempnOnke g Mo Katomdvnon. Av Ko
TOAAEG peAéteg éxouvv deEayBel Yo v aviyvevon TG VOATIKNG KATATOVNONG TOV
vtV ypnoomoldviag tov CWSI | o dgikng mopovoidler peydin svoucOnocio
KOO, KO GE TTOAD HKPES aAAAYEG 0TO TTEPIBAAAOV TOV Beppoknmiov, ekel opeilovion

KoL 01 SIKVUAVOELG TOV JEIKTY KATA TNV SIUPKELN TNG NULEPOS.
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4.15.1. Xvoyétion tov CWSI ko tng petafoing owapéTpov Tov

pracToV

Onwg moapovoidotnke oto Zynua 4.3. (A), 10 QIO TOL KOAAEPYEITOL GTO
avoytd (o) VOPOTOVIKO GUGTNIA, dEV EUPAVILEL GNUASIO VOUTIKNG KATATOVIONG, OE
avtifeon pe 10 uTO MOV KoAAlepyeital 6to KAEWGTO (B) vVOpomovikd cvatnua. Omwg
npoavapépnke o CWSI amotelel éva dvoypnoto epyoieio ywoo TNV aviyvevon g
VOOTIKNG KATOTOVION TOV QULTAOV. LTV TOPOVCH VTOEVOTNTA YiveTow TpoomdOeia
oLGYETIONG TOV O&iKTn pe Tov deikTn uéylotng cvppikvoong Practod (MDS).

Meta&d tov deiktn voatikng katandvnong (CWSI) ko tov MDS dev Bpébnke
OLOYETNON GTO. LT TTOV OVOTTATOCGOVIOV GTO AVOLXTO LOPOTOVIKO CUGTNUO KO
avtd iomg va ogeiletar 610 YEYOVOS OTL M OAPETPOG TOL PAAGTOD TOV QLTMV
OVOTTTUOOETOL GTOOEPE L€ TO TEPACUA TOV NUEPDOV YWPIG Vo Tapovctalel onudda
VOATIKNG Katamdvnong Ommg eaivetor oto Zynua 4.3. (A) (o). Avtictorya, cuoyétnon
dev Ppébnike peta&d Tov deikTn VOAATIKNG Katamdovnong Kot tov MDS ota utd mov
avorTOYOnKay 610 KAEGTO VOPOTOVIKO CUGTNUO KOl OVTO 16mMG 0QEIAETAL GTO OTL M
SlapeTEPOC TOL PAOGTOD TAPAUEVEL OYEOV 0TAOEPT KATA TN OIAPKELD TOV UETPTCEDV
(Zxua 4.3.(A)(@)).

e avtifeon pe ta mopamdve amoteAéspata, 1 cvoyétion petasd tov CWSI
Kol M ektipdpevn T tov MDS yuo o veapd @utd Topdtog mov KaAlMepynOnkay
6TOVG 000 TOTOVEC NUIKAEIGTOV GLOTNUAT®VY, Topovotdletal OETIKN. ZvyKekplpéva,
Omw¢ eaiveton oto Zynua 4.17. (A), vdpyel cvoyétion HeTalhd Tov JEIKTN VOATIKNG
KOTOTOVNONG Kol TNG UEYIOTNG ovuppikvoong Tov PAACTOD QLTOV TOUATOG TTOV
KaAMepYNONKAY 0€ NUIKAEIGTO VOPOTOVIKO GUCTNUA LE CLYKEVTIP®OOT aAdTev 12,5
mmol/L Na. Acfevng ocvoyétion mopovoidletar oto Zynua 4.17. (B) peta&d tov
OV mapapétpov 6e veopd QLT TORATAS TOL KOAAEPYNONKOV cE TMUIKAEIGTO

VOPOTOVIKO GLOTNUA LE GLYKEVTP®OT oldtwv 25 mmol/L Na.
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Zyua 4.17. T'pagwny omewdvion ovoyétiong CWSI kow MDS gutev topdrtag mov

KoAepynOnkav og nuikieloto vdporovikd cvotua 12,5 mmol/L Na (A) kot putdv Topdtag

7oV KaAMePYHONKaY o€ NikAEIGTO VIpOTOVIKO cvoTnue 25 mmol/L Na (B).
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4.2. Pon yopov: apdperpog voUTIKIG KATAGTACTS PUTAOV

"Evog axdpo delktng mov YpNOYLOTOIEITOL Y10 TOV TPOGOIOPIGUO TNG VOOTIKNG
Katdotaong KahAepyovpevav eutov givar o SF (Sap Flow- Pon yopov). O deiktng
éxel ypnowomomBel MEWPOUATIKG YL TOV TPOGOOPIGHO opBng dpdevong o€
devdpmONG Kupimg KoAMépyeleg odlld Kot og apmeldveg ( Fernadez et al., 2008a).

>10 Zynua 4.18. mtapovoidleton n oxéon peta&h nAokng aktivofoliog Kot pong
YOUOD KOTA TNV TPAOTN KOAMEPYNTIKY] TEPIOO0 TOV TEWPAUATOS GTO PLTO TOL
OVOTTTUGCOTAV GTO KAEIGTO LOPOTOVIKO cvotnpo. Opoing mapovsialetor 1 oxéon
peta&d tv 600 TapayOVTOV Yo TV 0e0TEPT KAAAEPYNTIKY| TTEPiodo oto Zynua 4.19
kot 4.20 oe VOPOMOVIKY] KOAMEPYEW TOUATAG TMMKAEIOTOV GULOGTHUOTOC LE
ovykévipoon oldtov 12,5 kot 25 mmol/L Na, avtictoiymg. Onmg @aivetoar ota
ypoeruata 1 oxéon HeTald pong yupov Kot MAKNG okTvoPoriag amoteAel pua
TOAVMVULUIKY] GLVAPTNOT UE ouvTEAESTN ovoyétiong and 0,86 éwc 0, 92. H peioon
™G PONG YLHOV 610 PLTO 6g cLVVOTKES VYNNG HAokng AktivoBoAiiag, mbavotata va

oQeileTal 68 PLOIOAOYIKEG OVGAEITOVPYIEG TV PLTAOV.

2ynua 4.18. Xyéon peto&y Hhokng AxtivoPoliog kot Pong yopod oe kodAépysio Topdtog

0€ KAELGTO VOPOTOVIKO GUGTN LA,
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Zyiua 4.19. Xyéon peto&y Haokng AxtivoPolriog kot Pong yopod ce kodAépyeio Topudtog

oe Nuikieloto vdpomovikd cvotnua (12,5 mmol/L Na).

2ynua 4.20. Xyéon peto&y Hauokng AxtivoPoliog kot Pong yopod e kodAépysio Topdtog

o€ Nuikheloto vdporovikd cvotua (25 mmol/L Na).
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5. LYMIIEPAXMATA

H adénon tov mAnbucpod maykoouing, OMUovpynce LYNAEG OMOITNOELG
TOPUYOYNG OYPOTIK®OV TPOIOVTOV. Ta KNmevTikd omoTeAoVV o YKARO TpoTidvImV LE
vynAn {nom amd to gupv KatavorlmTikd kKowd. H abvénon g mopaywyng tovg
kaOdg Ko M Pertimon TG TOOTNTAC TOLG, EYEl Yivel avTiKeievo HEAETNG amod
TOAAOVG EPELVNTEG,.

To Oeppoxknmo amotedel e opoBetnuévn kataokevny mov diver v
dvvatotTNTo EAEYYOVL TOV TOPOUETP®V  OvATTVENG TV Tpoidviwv avtov. H
HETOMNOMN O NG YE®PYiag otnyv Propnyovio @ONcE TOVE ETGTHUOVES GTNV dNovpyia
HOVTEA®MV Kol CLGTNUATOV TOL EAEYXOLV TO KMp Tov Beppoknmiov Kou divovv v
dvvardtnta drayeipiong g dpdevong.

H opBoroywkny dapdevon o@aiveton va omotedel omovdaio mapdyovio oTnv
avamTuEn Kol Tapay®yKotTnTo TV eutedv. H duvatdtmrta ektipnong g voatikng
KATOTOVNONG TOV KOAMEPYOVUEV®DV QLTGOV, avoiyel véovg opilovteg otnv Olayeipion
™G Gpdevong kol emrpénel 1060 TG egotkovounon Tov vepol OGO Kol TNV
duvaTOTNTO AMYNG CWOTNG OTOPACTC Y10l TOV YEPIGUO TNG APOELONG.

H gaymyn dewktdv vdatikng katamdvnong Pondnoce mold oty ektiunon g
VOOTIKNG KOTAGTOONG TOV QUTMV KOl CUVETMDC TMOV OPOEVTIKOV ovayk®dv Tovg. H
xpnoonoinon tovg PEPara amattel xpnon TEXVOAOYIKOV HEC®V KOODS Kol YVDGELS
™G euooroyiog Tov eutav. O deiktng CWSI €yel ypnopomomOel amd moAhovg
HEAETNTEG 1oL TNV TPOPAEYT] TNG VOUTIKNG KATAGTAONS SPOP®Y PLTOV, PE CKOTO
TOV oYeOoUO NG Gpdevonc. To pelovékTa avTov Tov dgikTn elval 6T Tapovotdlet
peydAn evawcOnoio otig ddpopeg oAAayég kabdg kot OTL TO HOVTEAO TOV TO
TEPLYPAPEL EIVAL APKETA TOAVTAOKO.

‘Eva. ovomua eléyyov mov ypnoipomoteiton oto Ogppoxknma  eivor  to
Phytomonitoring (Zvotua IapakorovOnong dvtadv). To Phytomonitoring divet tnv
duvatdTNTA EAEYXOV NG EMOPACNS TOV TOAAATAMY GLVONK®OV, TOV EMKPOTOVV GTO
Bepuroknmo, ota O Ta ELTA, KaB®G YpMNoIoTolEl acOnTpla dpyava LETPNONG TNG
Bepurokpaciog Tov EUALOL, TG SWUETPOV TOL PAAGTOV, TNG POTIG VIOV GTO PLTO Kot
oV peyéBoug tov kopmov. Tapéyetl eniong v dvvatdtnTa TG EyKapNS oviyvevLong

TOV STOPOYDV IOV VPICTOVTOL T PULTAL.
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Ot Fernadez kot Cuevas (2010) e&nyoyav deiktec HETOBOANG SLOUETPOV TOV
BAaotov, ot omoiot oyetiCovtal pe v voaTIKN KaToTdvNnon Twv LT®V. O deikTng
MDS éyel mpotabei amd moAloOg HEAETNTES YO TO GYESOUO NG GPOELONG LIOG
kaAMépyeag. H ovoyétion tov deiktn pe 1o VPD og dAeg Tig peiéteg meprypapdtay
oo pio OETIK YPOUUIKY GUVAPTNON HE UETPLL CLGYETION, VA KOADTEPT NTOV 1
ovoyétion peta&h MDS kot v3aTIKoD SUVOIIKOD GTa GUALD GE AVTIOTOYEG LEAETEG,.

2V Topovca LEAETN ¥PNOYOTOMONKE T0 GVOTNUO TAPAKOAOVONONG PUTMV
HE oKOTO TNV OLYKPIOT TNG OVATTLENG TGOV QUTOV O TECGEPO OLOPOPETIKA
vopoToVIKG cvotuate Kot 2 otddw avdmtuéng. Emiong yw v extiunon g
VOOTIKNG KATATOVNONG TOV VIOV GLGYETIoTKOV dgikTeg petafoing Practod (SDV-
Stem Diameter Variation) pe tov dgiktn voatikng kotamdvnong CWSI. Ta

ovumepdopato omd TNy HeAETn givon Ta €ENG:

e To &éeypo kopegopoh tov a€pa, M MAOKN okTvoPfoAia, TO GTAd0
avVATTUENG TOV PLTMOV KOl 1] GANTOTNTO TOV VITOCTPOLATOS EMOPOVV GTOV
pLOUS avénong Tov PAACTOD TOV PLTOV, Gpa Kot 6T AVATTVEN TOL 110V
TOL PUTOV.

e H nuepnola avdmtuén TV QUTOV TOUATOS TOL KoAMEpyHOnKav o€
KAOEGTAOC KAEIGTOV VOPOTOVIKOD GLGTNUATOS PPEONKE OPVNTIKY GE GYEOM
HE aLT 7oL ToPATNPNONKE GTOL PLTA TOL avaTTLXONKAV CE OVOTYTO
VOPOTOVIKO GUGTNHA. APVNTIKY MUEPNOLO AVATTVEN TOPOVGLAGTNKE KO
0T0 QLTO 7OV KOAAEPYNONKE O MUKAEIGTO VOPOTOVIKO GUOTNUA
25mmol/LNa og oyéon pe avtd mov KoAMepynbnke oto mMuUikAElGTO
VOPOTOVIKO GVOTHUA GVYKEVIPMONG oldTmv 12,5 mmol/L.

e Ta putd moL avaTTOYONKAY GE KAEIGTO VOPOTOVIKO GUGTILLO KOl QLT TTOV
avantoyOnkav 610 NUKAEIGTO VOPOTOVIKO CVOTNUO UE TNV LYNAGTEP
aAOTOTNTO TOPOVGIOGOY LEYOADTEPT T UEYIOTNG GVPPikveoT PAAGTOV.

e H niokn axtivofoliot, 1o €Aleupo KopeoUo oL aépa kot o puOudg
dlmvong @aivetol Tog EmMOPOVV otV LEYIGTH GLPPIKVEOOT ToV PAOGTOV.
Katd v dibpkela g nuépag 0mov ta puTd domvEovy EVTovaTEPD, 1
nAokn axtivofoiior kot to EAAEUN KOPEGHOV TNG OTUOGOAPAG Eivat
VyNAd o PAactog cvuppikvavetol. H avénon g dwpétpov tov PAacton
ocvpPaivetl katd v dbpkela TG viYTag OTOL 1 NAOKY akTvoPoAia etvot

UNOEVIKT] KOl O 0EPOS KOPEGUEVOG.
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e O deikmg voatikng katamovnong CWSI mapovoialel po évoeldn o0tL
ovoyetiCetor Oetikd pe tov degiktn péylotg ocvpikvoong Practov (MDS)
oT0. ELTA OV ovoTTLYONKAY VO KOOEGTAOC MNUKAEIGTOL VOIPOTOVIKOD
GLGTNLOTOG.

e H pon yopod oto QuTd QaiveTton vo. GLOYETICETOL TOAVOVLUKA HE TNV

NAokn akTvoBoAida.

To ovomuo mapakoAovOnong @utod pmopel va OmOTEAEGEL £val YPNGYLO
EPYOAELD Y100 TOV TTAPAY®YO. YTAPYEL 1| SOLVATOTNTO GLVEYXOVG KATAYPAPNS dES0UEVDV
Y0 TN GLVEYN TOPOYN TANPOPOPIDOV TNG KATAGTAONG TNG KAAMEPYELNG KATL TOV £fvan
ONUOVTIKO 000 a@opd TNV £ykaipn mopéuPacn Tov TOPAYOYOL OTe OPOPa
mpofAuata Tov umopel va dnpovpyndodv. Enupavtikd eniong eivatl to yeyovog 0t o
Tapay®YOS UMOpEl Vo TPOY®MPNGEL G€ AAAAYEG TOL LITAPYOVTOG KADEGTDTOG EAEYXOV
KOl VoL £XEL LEGM TOV GCLGTNHOTOG GLECT] ELPAVIOT] TOV GUVETEID®V OLTNG TNG OAANYNG
otV KaAMEpyela. 'ETol, etvar epikt 1 d1iepehivnon Tov KATOAANAOTEPOL KOOEGTMTOG
eléyyov yopic va vdpiel un avaotpéyun nud yuoo v KoAMEpyew. 1o PHEAAOV
TPETEL VO, GUVEYIOTEL 1 EPELVA O TPOS TN AEITOLPYIO TOV GUGTHIATOS GE EVa LEYAAO
aplOud KaAMePYEIDV Ko e TN UEAETN OGO HEYOADTEPOV OPlBLOD PUTAOV EVTOG TNG
KOAMEPYEWG, (OTE TO GUOTNUO TOPAKOAOVONONG PUTOV VA IGYVPOTOMCEL TN
SVLVOIKT) TOV.

Toa omotedéopato TG  MOPOVGOC UEAETNG  TOPOVCIALOVY  GNUOVTIKES
TANPOPOPIES Y. TNV SVVOTOTNTO TOV GYEOGHOD TNG APOELONG ot BepLoKnmio
COUP®MVO, LE TNV VOOTIKY KOTAGTOON TOL 10100 TOL ELTOV, TapdAo avTd Eivorl

amopaitnto va deaybel emmAéov Epgvva.
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